TAMPER RESI STANT ORAL PHARVACEUTI CAL DOSAGE FORMS COVPRI SI NG AN OPI O D
ANALGESI C PHARVACEUTI CAL DOSAGE FORMS [001] This application clains
priority JwHogasdda$e1 Provi sional Application Serial 5No. @@4fgRw2adhs:S 1! ed
August 25, 2006, the disclosure of which is hereby incorporated by

r ef er enG@VMPERERHNISCALT PREL DHORVAGHETTMVEDTsQN 200100 2bMIhies IR esenbdmmvent i on
rel at es M8L4MI&A¢ naceut i cal dosage forns, for exanple to a tanper resistant
dosage formincluding an opioid anal gesic, and processes of manufacture,
uses, and nethods of treatnent thereof BACKGROUND OF THE | NVENTI ON 15 1003]
Phar maceuti cal products ar PBARMAGEVTICAIs DO)SAGCEHORMSe. For exanple, a
particul ar dose of opioid agonist may be nore potent when adm ni stered
parenterally as conpared to the sanme dose adm nistered orally. Somne

formul ations canodyg traRApELatidntdlaiind pAoAK fem NS, BRBVRIRaPASRIctio 86Nt ai ned
therein for illicit use. ntroll ed rel ease opi oid agoni st fornul ati ons are

somet i mes Xr ushed, Nor604i$h 244 filed Aygustady, 2000, Whe disdesurent which igherelst hanol )
by drug abusers to. i [Qid contained therein for imed ate

rel ease upon oral ‘8?5’%#3%%@}3?9%&% ni stration. 2510041 Controll ed rel ease
opi oi d agoni st dosage forns which can |iberate a portion of the opioid upon
exposure to ethanol, can also result in a patient receiving the dose nore
rapidly than intended if JE&J{IN&Q{*LCF@ B EHEINYENTIONS " or use and
concomtantly uses al cohol with the dosage form 3010051 There continues to
exist a need in the art for pharmaceutical oral dosage forms conprising an
opi oi d agléhi st \@&2hodhe pragemtfinceatioh yelatharogddropicoiichl desagasenpsy fper t i es when
in contact with al cohol and/or wt.h resistance.t rushing., -.2 .- ECTS
AND SUMMVARY OF THEXPRIDENPIACRMPETTETISTARt Gosags{ogp ;! Tuding an pipig *H‘alsgﬁf}%ﬂ%ént S
of the present invebédssss dfnapufittie BeY) afd Aethdds NEeEmER!tRassr dosage form
conprising an active agent such as an opioid analgesic which is tanper

resi stant. [7] It is an object of certain enbodi nents of the present

invention to provide an or @ﬁﬁ: ﬁﬂz m conpri sing an
active agent such as an 103%‘??%&3% gléglhg |§ﬁélﬁgﬁl‘rl Istant to crushing.

[8] It isl5an object of certain enbodi ments of the present invention to

provi de an oral exten'(_jled rel ,eafe dosage form conprising an active agent
such as an opi olW34nEhgyewaceutical prrduds arespmetmes ths subiegifiabuse: Ferct i on and

dose dunping 15vheRafoie @hiiliat Yol Wt dpithd fediise by BRIHAE holtht fing] coho! . [9]
, the present |n8ent|on 'S a/lrecte to a solid oral

In certain enbodi nent I

ext ended rel ease pdarnmacedt pacaiterdids agenipred todhpsansi duge admenisterad echllyel ease
matrix formulation,in the rmof a tablet or nulti particu]ates, wherein
the 20tablet or t[}seor'?%éﬂ"?}‘ll%ﬁﬁ?s ‘f‘?ﬂlqeitarﬁﬁ?f’ﬁs 3’&?‘&? B?Vbdéﬁgf@p‘ﬁ{d 38985t £ at t ened
W t hout Ippeaki ng, hairdiRitiager MicifudehiCohEB& Ricald\gpibAigBhisOr of the

i ndividual multi particulate after the flattening which corresponds to no

nmore than about 6dommyatiensarg spradtineessreshed, (s subipttde extractine withgiolmedisal nul t i

particul ate before_f| hRg,q.an el i .at.ten t.abl r the
flattened nul ti ng' i’%Eﬁ%@gyﬁig%’%\%g%aﬁ%i\@%iet(];}légl icggo?nﬁfi?%ﬁg%zg&e, when
measured in a USP iAppaiad tideate (pasdal gr pateniddfl ddpithiseat®0 n si mul at ed

gastric fluid without enzynmes (SGF) at 37 C, characterized by the percent
anmount of active released at 0.5 hours of dissolution that deviates no nore

than abouyts 20 ‘V‘{m; NESnrSIRA rEfEQsec(gﬂwﬁ%g@Pgid&gacée%nﬁ% v:rvﬂicﬂ .85 Abdthieqn rate of

a non-flattened reference tablet or 30 erence particulates. -3-
100101 I n cert ai rpoetdyoddi theopisid ufva eppesiento dtiraneh camalso sesdit ireg pateknt 0 a

solid oral extended rel egse, pharnmaceuti cal .dosage,.form conprising an
extended rel ease riTY'RS ?fl?rdr?ﬁ? 2o WP _quta‘_ﬁgdffaﬁatie&bﬁlggfgﬁr%?nul ti
particul ates, wherigituctib fot 88 #id Bhcdrii€anktlydsdd AetHol Withlthe Bhtd fophat s can
at least be flattened wi thout breaking, characterized by a thickness of the

tablet or the individual multi particulate after the flattening which

correspongds to . t 60% of .t thicckness of ..t he tablet or the
30° i« PRSI P ferk BRI 0 I g R e B BBt anea

i ndi vi dual” nul t or'e n

or non flattened tfaihsdontprisidyearf dpiditl @pextstovithbdnsignificaityeshadgsadgidid

particul ates provide an in-vitro dissolution rate, when neasured in a USP
Apparatus 1 ( baskdelfasstPrarsatissohsningonfach with sleohol apd/guwith resistange & wi t hout
enzynmes (SGF) comﬁsgid%g 40% et hanol at 37 C, characterized by the percent
anount of active released at 0.5 hours of dissolution that deviates no nore
t han about 20 % points fromthe 15corresponding in-vitro dissolution rate
nmeasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m simulated
gastric fluid without enzymes (SGF) at 37 C wi thout ethanol, using a
flattened and non flattened reference tablet or flattened and non fl attened
reference nmulti particul ates, respectively. 20100111 In certain
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measur enents, an approxi mate nol ecul ar wei ght of at |east 1,000,000, and
(2)at | east one active agent, to forma conposition; 25(b)shaping the
conposi t i\ 2hes/heisin an ext ended rel ease matri x fornul at ippfjgadod8iscur i ng
sai d extended release matrix fornul ation conprising at |east a curing
step of subjecting the extended release matrix forrmulation to a tenperature
which is at |east the softening tenperature of said pol yet hyl ene 300xi de
for a tine period of at |east about 1 nfnute. -5- 10015] In certain

enbodi nents, the present invention is directed to a process of preparing a
solid oral extended rel ease pharnmaceutical dosage form conprising at |east
the steps of: 5(a)conbining at least (1) at |east one pol yet hyl ene oxide
havi ng, based on rheol ogi cal neasurenents, an approxi mate nol ecul ar wei ght
of at least 1,000,000, and (2) at |east one active agent, 10to form a

Formi ation: and " OpUREaiy ARD MM AR L THEDNESTIAN | X Formul ati on
conprising at least a curing step wherein said polyethylene oxide at |east

partially nelts. 15 10016] In certain enbodiments, the present invention is
directed to a sd00&@l dt klanmbjeshaeeria embndipents nhide présentl invkngiag ¢o prowvide

conprising. an extended,release matri x faornul ati on conpri si ng an . active
agent in the form & Sl PBHGER TelPeidoraee Tothy o aptiying h Sk 2gh FUe s 4 et
or the individual opibid ar@Bietic HicH ieSarspad rédfistargast be flattened without
breaki ng, characterized by a thickness of the tablet or of the individual
multi particulate after the flattening which corresponds to no nore than
about 60 % of t hi : : L.ndi yi . -
particul ate bef grﬁgﬂf Ilg{tggg?#ﬁe%? Og%ga aete?étgoltd}fﬁéglg thfhi@ S}e{f}}gﬁngg“ E‘E b or ldtehe
flattened nulti paat oxalbdatededpeloasediesage foirm vohposiZdatlagdelagentanch atan, when
measured jn a USP Apparatys .1 (basket) at 100 rpmin 900 m sinul ated
gastric fl(ﬂi d with %&?@ﬁ‘%@%ﬁ%‘%“@t@mﬁ%acteri zed by the percent
anount of active agent released at 0.5 hours of dissolution that deviates
no nore than about 20 % points fromthe corresponding in-vitro dissolution
rate of a non-f|[808ledel anebimctoicesrtamangiodiments b Ethe prasemtiinyantipata prouldst es.
-6- 100171 In certain,e o&ji ngnts, t he gresent .l.nvent iton istdi rected to a
solid oral extendetf P& SHEMICYRelrHE dotAES (O™ HIURTUNS &) ALtRS ABFT S AT

ext ended rel ease napibi@@naxg@ﬁuk»ﬁmélﬁar@s@f@iﬁitcsale@mﬂex@a‘dtibnan@@mtddngaiﬁ@e form
of a tablet or nulti particul ates, 5Swherein the tablet or the individual
nul ti partd cul at esWhehcencomitaatly wed it erdp santagttwidualeghiadaki ng,
characterized by a thickness of the tablet or of the individual mnulti
particulate after the flattening which corresponds to no nore than about 60
% of the thickng869]ofintceraih atmbedinentst the presdntvinckntion iziditéctqaantaisolid atak bef or e

flattening, and whereip said flattened bl et _.or the flattened | ti
particul ates and t?f@e‘?%ﬁ-ra]F%sFtp ﬁ‘é‘&?"i‘(‘ﬂ“@i @98@&%@%155&% al“&?‘é‘i“@%&:@ﬁ‘??ﬁ? ti

particul ates provi gguffolMuMiibs i Hé §RRI oid @blel @Erﬁulti%h%lé’é@k‘?ﬂ{h%ﬁﬁﬂﬁéw ina
USP Apparatus 1 (basket) at 100 rpmin 900 m sinulated gastric fluid
wi t hout eHzynes (S@blet at thgindiyidiia nndtiwericukitasisan be anlgasiiflotienedovghiony wt )

[ I .af 0 h . 00 i n. epbodi .s, th
or csent i nvent § on Peotnbrped s EbLE i s plsh SO MhT uEROM TR = (he

phar maceuti cal dospgsicila RieOip flagéifg MhicdopRsiRNdS &) RARBre AN About 60 %
formul ati on conprising an active %gent in the formof a tablet or nulti

particul ates, wher ef e tiHekneayofethe tsblet pethe dedividgalanulthpagticulpde befersl at es can

at least be flatte %g%vl r | ri it 6 of
the tablet or the ?%%:lnw u%?&#%rleﬁ S%gd;frl%}%gﬁ %?L&gﬁﬁgrﬁﬁg%&ﬁ]giﬂenlér%h% i ch
corresponzts to no pmwveletahadnvithodissobidifidnahte] Whert thicasorelsia adfSR A@piratus @t or t he

i ndi vidual nmulti particul before flattening, and wherein the fl attened
or non flattened t €3 353555@119@ 3§Q@h@&1_%te%g?ftrfq i aﬁmumzvm%@@
particul ates provige7ag, birydidsRd By IROpULR Ambahcor AR T IBEIU 9 hdurd, USP
Appar atus 251 (basket) at 100 rpmin 900 ml sinulated gastric fluid wthout
enzynes (SGF) conpef dissedutinddhastdaeintss nam@d Ganehaut2dt % moimgsifrom thhe per cent

anount of active agent released at.O0.5.hours of dissolutiaon that, deviates
n0 mor e t han about ISP BTSSRt Saondt-ARnid pebbublin ' on
rate neas3g ed in arefpbhodapdtidatteulatdsbasket) at 100 rpmin 900 m sinul ated
gastric fluid without enzynes (SG-) at -7- 370 C without ethanol, using a
flattened and non flattened reference tablet or flattened and non fl attened
reference multi particul ates, respectively. [0019] In certain enbodi nents,
the present invention is directed to a solid oral 5 extended rel ease
pharmaceuti cal dosage form conprising an extended rel ease matri x
formul ati on conprising an active agent in the formof a tablet or nulti
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15a conposition conprising at least: (1) at |east one polyethyl ene oxide
havi ng, based on rheol ogi cal neasurenents, an approxi mate nol ecul ar wei ght
of at | eagb 20064R6h6900; and (2) 15 ng or 20 ng oxycodonepbyagaphbeside; and
20wherei n the conposition conprises at |east about 80 % (by wt)

pol yet hyl ene oxide. [0023] In certain enbodi nents, the present invention is
directed to a solid oral ext ended rel ease pharmaceuti cal dosage
form conprising an extended rel ease 25mafrix fornul ati on, the extended

rel ease matrix fornulation conprising a conposition conprising at |east:
(1)at |east one pol yethyl ene oxi de having, based on rheol ogi cal

measur enents, an approxi mate nol ecul ar wei ght of at |east 1,000,000; and
30(2) 40 ng oxycodone hydrochloride; and - 9 - wherein the conposition
conprises at |east about 65 % (by wt) pol yethyl ene oxide. [0024] I'n certain
enmbodi nents, the gresent invention is directed to a.solid oral gét nded

rel ease phar macd891 dp certain smbpdimantsy s TeseRgnysNtoR i drtgasg trix
formul ation, the e i td BEP S 1
conposition conpri é’%tﬁ’g&g? el:égg‘j)?:%ﬁnm%ﬁl al(g%éagggﬁsf?’ dé)&r)lrg)r%ol ygt%;élhgﬁ(greo%sede
havi ng, based on rmatixfgroalatior asthe forenofsy tablat appultiqiantitudatesy whergirathewei ght

of at least 1,000,000: 10and,. ., (,2 0 r 80 oxycC ne hydrochl ori de;
and’ whetein phetagg?ﬁﬁb&ef?ddH‘dBé}rr%?‘gé’&ggaﬁt‘TSéagrt'lp e 1 e’%%d(‘%\ﬁ“ikf )
pol yet hyl ene oxi depredahfthataclefiz6€b¥ 8 tHicleRbOsH the bRt of 1he ilRlieaaltmalavent i on
is directed to a solid oral extended rel ease pharnmaceutical dosage form
conpri sing an ext epaitigulatgladigsthe fgttening ok fosresnomds toheo metethareeabque Pes e
matri x formul ation r.1.Si Lhd . ri S . (1) at

| east one pol yet hy?ﬁtﬁg&déll& gg%tgt\l}igir)lag,i)e?%gfsheegﬁl%ﬁﬁgﬁed&?%&gggﬁ%lgﬁggn%ggeur enent s,
an approxi mat e nol fistdnirig, wed gheretf thatflatterdtor hof flBLt€H2A tatderdbr (i) flatengd or
hydr onor phone hydrochl oride; and . wherein, the conpgsition conpri ses at

| east aboll 94 % (PO Uptienpd Py Rtigwatcs Ryide apgn ey @iesqIntionerates Pen

embodi ments, the %%éﬁ%%aiihwgmgg]aﬂaﬁmq'@s&%gqtm) mﬁqodnﬂrfx uftdgended
rel ease pharmaceuti cal dosage fo conprising an extended rel ease matrix
formul ation, the egistnudidaidvatheasenzayates i (8GFocompatingh0%Getpmokatdg® €,
conposition conmprising at least: - 10 - (1 t |east on ol yet hyl ene

oxi de havi ng, basefsmha(‘j t?ﬂ@%ﬁéﬁé‘?ec%qm%ﬁ@ﬂ}‘%ﬁéﬁ?t&e 5 a%e]grﬂt‘gﬁ SeOf}:mI ecul ar
wei ght of at | east gAYk dedRfks(¥)mdrd thah by TR fnas eohy@eochl or i de;
and 5wherein the conposition conprises at |east about 92 % (by w)

pol yet hyl Ene oxi decortesperiing in-vitrp dissplutipmeade measused intad B’ Apppratusdvention is

For m conpr i st ng. an DA i in 200 FEREIPRC RS FTAGRORATRENEF TN o°

rel ease matrix forgid7a0 withanBhahsl, tinga dangied ahd acn datued séfognad tableast :
(1)at | east one pol yet hyl ene oxi de having, based on, rheol ogi cal
measurements, an apphdtensdhend pen Batiened ref@ppasimilit partiquiates, rePPEsiyelyo0; and
15(2) 32 nmg hydr onor phone hydrochl ori de; and wherein the conposition
conprises at |east about 90 % (by wt) pol yethyl ene oxide. 10028] In certain
enbodi men2®, t hq0@rldde nertainembbdiomeniss thetipresentadventioa isdiréctedap alsolid eral ended
rel ease pharmaceuti cal , dosage form conpri,si ng.an extended rel ease matri x
formul ation, the e%t@ﬂ‘fg&eslf’ ¢ i@%ﬂ*}?ﬁ?ﬁ?ﬁld‘f%%%{ﬂ%ﬁom?rt§mme§f% edrelease
conposi tion conpri giafitk RIMLBASH, the extended tdidaseimdt@REIrmRANRIoACbmpEsiagent

sel ected from opi oid anal gesics; (2) at |east one polyethyl ene oxide

havi ng, based on rhewhpepitenl copmrisingAt dasstat s, an approxi mate nol ecul ar

wei ght of at |east 1,000,000; an . | .yat hyl ene

oxi de havi ng, based (5% a(r%rl]%agf%ngﬁ %OaYet}r%%%euor)é%%lh%gsI}g’ §%%g8§?§§8?(%¥ag nol ecul ar
wei ght of24 ess than 1, O@8BasifRfnents; Ad aproQiafiie molecalai wkigheatmn diasen060,08te
present invention is directed to a solid oral extended rel ease

phar maceuti cal dosage fa8dm conprising an extended rel ease matrix

formul ati on, the ext qee{s%r?eaa%% %r%gnit. fior mul ati on conprising a
conposition conprising at |east: 5(15at 1east one pol yet hyl ene oxi de

havi ng, based on rwhektghe abmpestier emeprisss atdeasbhtesit BA o (b1 wh polykthatenkeast
800, 000; and (2)at,|east one active agent selected from opioid anal gesics;
and wher ei n tor’fédecorrposi tion conprises at |east about 80 % (by wt)

pol yet hyl gme oxi de. 10 100301 In certain enbodiments, the present
invention is directed to a solid oral extended rel ease pharnmaceuti cal
dosage form conprising an extended release matrix formnul ati on, the extended
rel ease matrix fornul ati on conprising



a conposition conprising at least: 15(1)at |east one pol yethyl ene oxide
havi ng, based on rheol ogi cal neasurenents, an approxi mate nol ecul ar wei ght
of at | eagb 20064R6h6900; and (2)at | east one active agent pcgif2007/002515
wherein the extended rel ease matrix fornul ati on when subjected to an

20i ndentation test has a cracking force of at |east about 110 N. [0031] In
certain enbodi nents, the present inventjon is directed to a solid oral

ext ended rel ease pharnmaceutical dosage Torm conprising an extended rel ease
matrix formul ati on, the extended rel ease matrix formulation conprising 25a
conposition conprising at least: (1) at |east one pol yethyl ene oxide

havi ng, based on rheol ogi cal nmeasurenents, an approxi mate nol ecul ar wei ght
of at least 1,000,000; and (2) at |east one active agent; and - 12 -

wher ei n t he ext ¢oniefl Acebeletoraitsin sudhoembd diments theheen ve agrne Gtoexgcddonan
indentation test has a_ "pepetration depth to crack distance’_of at |east
about 1.0 mm [ 003Breshldriderans the.ARRASIHER COmPRRE TBELEAR A0OHL SRCPH)
directed to a nethgd  QfccabheRfd¥Bitionifeer ei n a dosage form according to the
i nvention conprising an opioid analgesic is adm nistered for treatnent of
pain to a patient in need thereof. [0033] In certain enbodi ments, the

present inventi LS directed to the use of a 10dosa formaccording to
Phe” T nvent on cdlHiaT 4F KB Sapt S, fF BusStn Spdr R B e R A SFRY G2
medi cament for t heextéRied rdédse pharRcéutichMb34de fobmGehipaising afleR@hd@ivekasd he
present invention is directed to the use of high nolecular weight

pol yet hyl ene oxi demgztformawlationa theeximmded edtase magix fosmalagion epESYNg an
appr oxi mat e nol ec f.ght of .at | . 1,000,000, as matrix form ng
material in the mLagnu aﬁé}ﬁgg’gcgﬁpggéglafgggktended rel ease oral dosage form
conpri sing an acti ve (bt datsteshefactve ggengi ds for inparting to the solid

ext ended rel ease oral _dosage form resi stan to cohol extraction.
20[ 0035] 10h certain é%iqagt&?ﬁ§9%ﬂ§’?ﬁ9?€§éﬁﬁ’alvﬂ\ge Se¢) AR Fizeo, H%ted to a
process of preparing a §@lshfdnRhal afapptidRdic RbIBAAS: WaBKIBIGE khitdadoodpage

form conprising at |east the steps of: (a) combining at |east (1) at |east
one pol yet hyl ene oxi de andvi ng, based on rheol ogi cal 25nmeasurenents, a

nol ecul ar wei ght of |l east 1,000,000, an 2) at | east, one.active agent,
to forma conpositi ozﬁ,)a(tgaSts%ﬁé’Pﬁ'ﬁﬂiygeéleé’éﬁ%&%iv{’\goﬁasf(g0?6}?‘3 Poﬁca xt ended

rel ease matrix fornul ath@RureaRAts3Pro)ecaldf Waibhs af Bsehhien®e0,00€! ease matri x
formul ation conprising at least a - 13 - curing step of subjecting the
ext ended el ease matrix forrmulation to a tenperature which is at |east the
sof t eni ng tenpey i i : i i at

| east 5 m nut es_[@Hgg%g%nai@%rgp%’@%ﬁt{sgﬁég&? %Iﬁ)rflh%% lrc))lg;isrr(grne{c{squ? B? hdecglgsné\};nti on
the solid extendedprepdrigesofid afalereudedoaleastosimp@adentivalidesdgerfomse as a
suppository. [0037] The te m"extfended rel ease" is defined for purposes of
the present i|YNHRSIEAARStGeFEPEP t o products which are formul ated to make
the drug 10avail abhe ovemuingtiengded period after ingestion thereby
allowing a reduction in dosing frequency conpared to a drug presented as a
convent i dal dosage for( ( e.ayleastona pslyethylapn oxidednavingreasedioe rheelogioak dosage
form. [0038] The term"imedi ate rel ease" is d{efi nled lf Qr ik t}e prFqses of
the present 15invention as to°d@FmENEANAPRIRIPEE s I weigiofat spdg t o
allow the drug to dissol ve inpgohmogast roi ntestinal contents with no
intention of delaying or prolonging the dissolution or absorption of the
drug. [0039] The term "(@bli it kasliongReléyeResNt el ease phar maceutical dosage
form' refers 20to the 1Nl ' formconprising a unit dose of active
agent in extended rel egggbﬁé%@%ﬁi}%gﬁ an "extended rel ease matrix

formul atiasn" and ofd)i orshbpiyg dichompasition anfesmaamcdxahded rele@se ammizent i onal i n
the art, such as a protective coaéi ng or a capsule and the |ike, and
optional Iy any other ad@rpyghel: 2@at ures or conponents that are used in the
dosage form Unl esmsp%mlggghlexteh@ai ERLEEm R B &hdrbint! Alleaid ended

rel ease pharmaceuti cal dos form' refers to said dosage formin intact
formi.e. prior tocuing stepfenbjegfingTheexsndeddeldaseghastix dophdativadeat i cal
dosage formcan e.g. be a tablet conprisi the extended rel ease matrix
fornul ation or a c%ﬁ?ﬁﬁaéurggﬁbﬁhi 18 Fhagﬁﬁ& S@%?%I%Z%n?eé?tgﬁesog Sﬁ@tpro?);?ﬁfy&"ﬁul ation
in the fom of mul&iiddfrhitewd FErRd-of dNRast akh@NAdamug)r el ease phar maceuti cal
dosage forni may conprise a portion of active agent - 14 - in extended

rel ease formand another portion of active agent in inmmediate rel ease form
e.g. as an imedi ate rel ease | ayer of active agent surrounding the dosage
formor an inmedi ate rel ease conponent included within the dosage form 5
100401 The term "extended rel ease matrix fornulation"” is defined for

pur poses of the present invention as shaped solid formof a conposition
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range of 400 to 800 nPa s (cP). Polyethylene oxide is considered to have an
approxi mat e nol ecul ar wei ght of 2,000,000 when a 2% (by wt) aqueous

sol uti on wo 28@/d30l yet hyl ene oxi de usi ng a Brookfield yicsaprmt/ensibdel

RVF, spindle No. 3, at 10 rpm at 25C shows a viscosity range of 2000 to
104000 nPa s (cP). Polyethylene oxide is considered to have an approxi mate
nol ecul ar wei ght of 4,000,000 when a 1% (by w) aqueous solution of said
pol yet hyl ene oxi de using a Brookfield visconmeter Mdel RVF, spindle No. 2,
at 2 rpm at 25C shows a viscosity range of 1650 to 5500 nPa s (cP).

Pol yet hyl ene oxide is considered to have an approxi mate nol ecul ar wei ght of
155, 000, 000 when a 1% (by w) aqueous solution of said pol yethyl ene oxide
using a Brookfield visconmeter Mbdel RVF, spindle No. 2, at 2 rpm at 25C
shows a viscosity range of 5500 to 7500 nmPa s (cP). Pol yethylene oxide is
consi dered to hayve _an appr.oxi .e ol ecul ar wei ght of .7, 000, 000 when.a 1%
(by wt) aqueous [@Q)llsjjltl? 6‘5%6‘? e@gg‘iimﬁmsyﬁ‘?ﬁﬁs%én laal%@f%&%éo BPOYIEFS ¢ d

20vi scomret er Model pBYiineSioRd!ofalMiended Rleade ﬁﬁlﬁ%a@etu_tigﬁgﬁigé%n& viscosity
range of 7500 to 1%, 00 nPa s (cP). Polyethyl ene oxide is considered to
have an appr osammistngnaslleasuthastepepight of 8, 000, 000 when a 1% (by W) aqueous
sol ution g sai d g{)ﬂyeth Ibene 0 li g% using a Brookfield visconeter Model

RVF, spindle No. 2% at DM€ 8t'°4BC shows a viscosity range of 10,000 to

b
2515, 000 nPa s (cP). Regpr didﬂ%a&ﬂlﬁlegﬁmfhyﬂﬁﬁe%&meafavm@, Blstd pakheeldpidatne

oxi des; Pol yethyl ene oxide is considered to have an approxi mate nol ecul ar
wei ght of 100, 000 when a S5%M¢RAFUEMENSqRRPSOXBRIGINYIRCHAr Weight it leasthy| ene
oxi de using a Brookfield vi slcm(ﬁ)rmll\@del RVT, spindle No. 1, at 50 rpm at
25C shows a viscosity range of 30 to 50 nmPa s (cP) and pol yet hyl ene oxi de
30i s considered to havg2an appasbomectvaadeacul ar wei ght of 900, 000 when a
- 16 - 5% (by wt) aqueous, solution of said polyethylene oxide using a
Brookfi el  vi sconet er NBAYIM RAMPHIYHI e No. 2, at 2 rpm at 25C shows a
viscosity range Of(b?80q,h5 n ?he%ﬂgi@ﬁioﬁt& P andxddd reldlRe btk | ow

nol ecul ar wei ght polyethyl ene oxide" is defined for purposes of the present

i nvention as having, bdesuulation;edt heol ogi cal nmeasurenents outlined above,

an approxi mate nol ecul ar wei ght of 1 ess than 1,000,000. 10[0045] .The term
"di rect conpressi o(f?i i scu&ggiS%gc?xgélfle‘gﬁfeﬁﬁes@?r%‘ffgmgaﬁb?ne%oéﬂ‘%r lsllr}%/zletrll Z}Sga}l as
referring to aurlnakt@twigeinsRidgosyeigimioxide e |dasdaetialgrmeély ot her conpressed
dosage formis nmade by a process conprising the steps of dry blending the

conmpoundsland conpressing the dry blend to formthe dosage form e.g. by

using a diffusi ad/ Chi 1% ] . . p dance
For Indust ry. - SOBAG] PRt RbafRRKEC e pRecBhth g h BFAREI R0 B sohO L TG
Oral Dosage For s, exiiiiled aglease iphgrmiagentpabddsagelfbemndomprisihg @4 cktehtiad tekrase " bed
of free flowing tablets" is defined. for the gugrfél?se&l (%f thfe ﬁ{)ﬁ?)ent .

i nvention as ref er MR fPENWaBoR campysingAn atiyve perpf inythe Termpi g 05 Bt ¢ h
20respect to each QLh&(l;@S €. 9. in a coating pan set at a suitable rotation

speed or in a fluidi zed béd of tabl ets. The bed of free flow ng tablets
pr ef er abl 30 r educderan thertabletrrshe indivdduat kiultgpaticulalss eansatileasbbeeflattentder .

[0047] The term"flattening” and rel ated, ter as .used i.n t.he cont ext. of
25f | at t eni ng ‘t"gh‘l"ﬁtb ea%lngo‘rf}%é?c qsd b aftglrch’%esF ?Qgi%bﬁﬁﬁﬁgtﬂl\ﬁlflﬁvidﬁgl rB}‘d(i'sent
i nvention neapgtibliat aferd B8 Fakerifg SHRIhRGHESHohEs fod{cBoRARA £but 6@ & the
direction substantially perpendicular to the diameter and substantially

inline with tthicknpiseithesigblef orgheindividugh matlti pamigulptsrbeforgdlatigning @i ed with a

carver style I, i t.her-wi 0 the
cxtent nevessTOe RLEARhUIBRT oPHR TiREnS A aRRGRE G B .l
Accordi n@23 o diegdlwion rate, When memsuesti inariySP afppiratsilbaskei) anl @thgpnd in@00ani ng

does not result in breaking.the tablet i jece however , e, spits and
cracks may oc%{]’tu.lateﬁ'l%asﬁ‘qcaﬂ%%‘gtipgt PEETFY E%@F} # %%gpwﬁhaé?"t‘frﬁ@gg’ iﬂ?:q(ﬁ“é%%mof
the flatt e,nedar{l&ﬂ'lt% a&%@%ﬁ%lﬁﬁ’seﬁQ?O.%hioﬁ#s%%s@l‘htig)@ﬁlai‘ﬁé\/'iitt:ﬁﬁé RIdEThhRDI et
expressed in %thickness, "based on the 5thickness of the non flattened

t abl et . Apar t afouo20 tapdiets$ront the coiraspondinggn-witre dissopivnireid of @ nanyflatthegde of a
dosage form er eig tlhte f%rﬁce s ﬁgglri.elg froma direction substantially in
line with thefSTEnGedaqletfr IpiereRre multhpariglatey o\ ness) of the shape when the
shape is gg her than spherical and from any direction when the shape is
spherical. The flatness is then described in terns of the

10t hi ckness/ smal | est di aneter of the flattened shape conpared to the

t hi ckness/snal | est di aneter of the non-flattened shape expressed in %

t hi ckness, based on the thickness/smallest diameter of the non flattened
shape, when the initial shape is non spherical, or the %thickness, based
on the non flattened dianeter when the initial shape is spherical. The
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20preferably neasured in the indentation test using a Texture Analyzer.
100521 A further paraneter of the extended release matrix formul ations that
can be dewowvess/28m t he i ndentati on test as descri bed alporaBrmw7/bidze1snork the
extended release matrix fornmulation is subjected to in an indentation test
as 25descri bed above. The work val ue corresponds to the integral of the
force over the distance. [ 0053] The term"resistant to crushing"” is
defined for the purposes of certain enbodi nents of the present invention as
referring to dosage fornms that can at 30l east be flattened with a bench
press as descri bed above wi thout breaking to - 20 - no nore than about 60%
t hi ckness, preferably no nore than about 50%thi ckness, nore preferred no
nore than about 40%t hi ckness, even nore preferred no nore than about 30%
t hi ckness and mjed17pietetaiedmhadiments, thh presetonvenBiofis directedds 8 solidosal

t hi ckness or 5%t hi ckness., 5 054] For, the rpose of.certajn,e di nents
oflthe present inv‘%ﬁ‘f’}d(?a r?:]‘é%gﬁgg Frtical dospes g’(%@&"?élsmlgé@ieé{eﬁﬂ? ¥ a:Saﬁ cohol

extraction” when the feeRAGKINEHS dn0dciv@ h gt dthe Tt HF d/iablePor multi _
di ssolution rate, when neasured in a USP Apparatus 1 (basket) at 100 rpmin

900 ml sinul ated gesstieulates,| uid wi t hout 10enzymes (SGF) conprising 40%

et hanol at. 37 C_.characterized, by .th reent . o) iV ased at
0.5 hours,5 pr ef &hgbql?ﬁgttgg??rg}ﬁ% fv@aﬁoﬁﬁgl? r%oagg'%g?ae ;etrlfaggb%ﬁar%_%éc? 0.75
and 1 hour, ewRhoutbkekinpgetitiictdizatl bY aShicknesbof the aatdetlor df heundividnal mulsit
preferred at 0.75, 1, 1.5 and 2 hours of dissolution that devijates QO nor e
than about 20patigdetaefeighe Jaueningwhichserrespepdstoneimorsan abpyt of YoRfihe at
each of said fi i Shgadi L - i lL.usi on rate
measured in aﬁ‘ff@eﬁg’égﬁf;‘? %lg%lpt%%glg&g{i aeiEat 1g rg%l?n{éiﬁréhggglaﬁ%ﬁgé)’r?g?at ed
gastric flui dwhértinouaid feneyekableBGRhe datt@wdGultitpadiculatdshaad dhe nd@efl0®58d The
termtanper resistant" for tIhe $ur pses L@f t he E{?esent.in.enﬁion refers to
dosage f ofths _r?}?eé?bl?téﬁé‘f NGV PRELFLRIEHRISY B AGYHIHYSYIIURIRMEL ance to
al cohol extra%fcﬁr\lvhemﬁefa%e@wagspfzhsp wef @aa&t)aézqmeraﬁq!n OBy mil sl fted t her

t
tanper resistant characteristics. 00567]0 or the purpose of the present
i nventi on t hegastricrflvidovithout engemes (PEFpatf37h £ isdheteeqnirboia ans gbout 4704t i ve
substance which i pcl ude i th iy tation opioid anal gesics. -21 - group
of opi oi ds anHB\ﬁﬁ{l]vc%a%Pgr\fiYg&éedgﬁlﬁeéhglrﬂé) $Yc effect such as one single opioid
agoni st or a conbination of opioid agonists, one single m xed opioid
agoni st - ant agoni st or a conbi nation of m xed .opi qi d, agoni st - ant agonj sts, or
one si ngl® par t 8018} n eerépinmghediments. the pEspRtiRYSEAN &% difsgleditgp S%‘ff?%‘ialj
agoni sts Sand conbipatd.q ?ecie%f: ﬁﬁnﬁ@élﬁl di &ggg@ Rl cofpfiehoARieRfeflded release |
agoni st - ant agoni sts and par P8 opl! ol d agonTsts wt ong ‘ore nmor e opl oi d
ant agoni sts, st er embsrfersylatérhermmrisiresdneactive agdns jn thy dorat efsa @abkit sohukit es
t her eof , conpositions ?f any of the foregoing, and the |Iike. 10[0058] The
present invention RATSEYYERd herein is specifically nmeant to enconpass the

use of the opi oigheptigtasbict drthd RUMi@Ial AlMti PAAEWBES BA fatdsybagarpeabl e salt
t hereof [0059] Pharmaceutically acceptable salts include, but are not

limted t20 1®ithondesakingachadacterized by adhickmeshgtithe datlesror de indiyuebmglti de,

sul fate, phosphate and thejke: o nic aci | t h o

acetate, tri fﬁﬁ?"ﬁ%\t&g gttg? ﬂﬁg?rg% %’?‘gﬁa‘fﬁr?s 039%1%}% 81%IL{|8 e?o%élﬂ %%3?1 8s such
as net hanesul fhykatR. of B ableEsth Didatiéual Rnil® baioelate Hefsta flatterfing ahtie | i ke;

am no acid salts such as arginate, asparginate, glutamate and the |ike, and

metal salts swhereindhe Jaitened 2osan flatigngd sabist erihefiattenedsay nom flaftepedmylty e

l'i ke; alkalin I ' S 3 t he

| i ke; organi Cﬁ%@@t{%%tgssgﬁggde:aaiﬁggrs Fsﬁ)ﬂtﬁbﬁgﬁ% ﬁéénsglg?ﬁpﬁlbl%g? %Zkgg%?ﬁ 3

pi col i ne Zal t] (lekkapal l@0irpe is QD6 mltsinndathd gadtaoilng widhdut ediymes| GkdRy| ani ne
salt, N N -di benzylethyl enediam pe salt and the |ike. 25 [0060] The opi oids
used accor di n@ormysefrgeﬂf%s pe! ?itﬁ%ﬂt&'ﬁﬁ‘cwe‘i&h{}ﬁipﬁr‘ifﬂbarﬂ‘£unrtr8%°t’é'§yrrrret ric
centers and MEenfieYeasdd 9.4 Ro§8fdiQNRIoh that ddeaRk RO RIrE tha@labSit 2%,

stereoi soneric forns. The present invention is also nmeant to enconpass the
use of all supdinisde Bieeofresponding inwitio dissoluimnrrate aesagired ane USBrAsnsrajesd
forns and co Siti her eo n. t he ouRds i - - herein
contain ol ef FE?D S%%ﬁ%lslgblfglﬁldgt)gy\pngtsﬁ%dr]atgéggérrlésjﬂgﬂ‘d ”g‘g%’ﬁr‘%f’ rﬁ)zl%%leés@é%rgtatry, it
is intended to include both E and Z geonetric isoners. Al tautoners are

i ntended to be enconpassed by the present invention as well. 5100611 As
used herein, the term"stereoisoners” is a general termfor all isoners of
i ndi vidual nolecules that differ only in the orientation of their atons is
space. It includes enantionmers and isoners of conpounds with nore than one
chiral center that are not mrror inmges of one another (diastereoners).
10100621 The term "chiral center"” refers to a carbon atomto which four
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any of the foregoing, and the |Iike. 100681 In certain enbodi nents e.g. a
conbi nati on of oxycodone HCI and nal oxone HCl in a ratio of 2:1 is used. 20
100691 | rwoendsaizeeéenbodi nents, the opioid anal gesic is geraBtwdoizssn

codei ne, norphi ne, oxycodone, hydrocodone, hydronorphone, or oxynorphone or
pharmaceutically acceptable salts, hydrates and sol vates thereof, m xtures
of any of the foregoing, and the Iike._;? 100701 In certain enbodi nents,

t he opioid anal gesic is oxycodone, hydronorphone or oxynorphone or a salt

t hereof such as e.g. the hydrochloride. The dosage form conprises from
about 5 ng to about 500 ng oxycodone hydrochl oride, fromabout 1 ng to
about 100 ng hydr onor phone 30hydrochl oride or fromabout 5 ng to about 500
ng oxynor phone - 24 - hydrochloride. If other salts, derivatives or forns
are used, equddl withautsthans!, usingaflattiedrandivan fagenadireferdnge tabdetor abl e sal t

or derivativesor forminc in ut not l.imted.to hydr.ates and sol vates or
Che 1 be basdaliepeS bt At erttendShuli i CNERGHEE S0d 5OvaLes 0
mg, 15 ng, 20 ng, 30 5ng, 40 ng, 45 ny, 60 ng, or 80 ng, 90 ngy, 120 ng or

160 ng oxycodone hydrochl oride or equi nol ar anounts_ of any ot her
phar maceut i cal | JOHOL dpeertinembhpdimentsy the Rrasort ipyentign i dirreteddp agokdierahot

limted tq hydrate r ‘o

compr{ ses e, g 5 rek iy PleKE Y RimBlecloal dRapt REm BaEris P SnRRALE (Bl
ng, or 80 ng, 90 nyatrikAOrmdlagorocomiiGinppancacyine agdno irethh Yelhocfd ableder mnlti

equi nol ar anmounts of any other pharnmaceutically acceptable salt, derivative
or formincludi ng PATHCWHYES:| imited to hydrates and sol vates or of the free
base. The dosag%v};eperim}ﬁqgméﬂ Gt e BdBridual Rt ﬁarﬂ_gulal%s B%h at YastBe fldRenB®. 24 1O,
32 ny, 48 ng or 64 ng hydronorphone hydrochl oride or equi nolar amounts of
any ot her 15pwihomdbeaakingathayacharizepbalalthickmsss of dietablettor vhe iodividwahmuht| udi ng

but not ljimted.to hydrates and solvates or of the fr base 0711 WO
2005/ 097881 nigys $H55he B iing il SOTEREPEL P38 ‘?ﬁa%ﬁo%?&"&ﬁ?@w are
her eby i ncor p@ickhed opyhe'tab16f ANREiIndAEEEH] nhifti Parit AGR =IO flaféfR@khag 20
oxycodone hydrochl ori de having a 14-hgdroxycode|none | evel of |ess than

about 25 ppm WhereindheyBptjensd or e flatiragd sablsitor ts flattened ergondiatanedypukti 10 ppm
or less than r. ef. ; : | ess
than_about 1 tisitsids B8Me TRIEARICHSLARIOH . PARE R ARR o DR o
25100721 The Apparatuppiibasket) askd rpayiaion meansulaedgasrip dluidwithwehzynRsgar di ng
14- hydroxycodei hone, "ppni neans @Frts er niglion of 1é-héd£oxy% dei none
in a par ticul @O spmpEsise 40uar Vrrbancl ahy x5 Beiyermaprait e roeuld Ui

det erm ned by, 3RW) RBIRAHA RO H AfENE s Ablins, Pref erably by HPLC anal ysis
usi ng W deté%?io%. - g% - F%%?Sl In cer?ain enbodi nents of the present

i nvention, wherein the active agent is oxycodone hydrochl ori de, oxycodone

about 25 ppm . pHHR I Pt S fadimend O BIREATEIBRRF 19 ¥ lethn G0k 10 ppm

or less than aboutex%xmemeléméghma@&ﬁrcabchosagé fobiaednipiging Ak @itendedfRM¥asd €SS
t han about 1 ppm I|ess than about 0.5 ppmor |ess than about 0.25 ppm
[0074] | rR0cert ai n wefosnyaidonrtinextendpd release mepgeuforaalation sempignggent s may
be used in accor e W ] ent invention, either in conbination

W th 100pioid%83?&#§§P3%%E%%n%ﬁ?%%%§_ Exanpl es of such therapeutically
active agents inclujlle ainldabi sleqolyeas/ldme.xide divinghbasdd bn alied]ogical

di phenhydram ne, chl orpheniram ne and dexchl or pheni ranj ne | eate), non
-steroidal anti-infl amﬁ%"él“}?%@@n%al(ﬂé‘?’@mat%ﬁ?ﬁﬂ@nwelg}‘t&fﬁ%gﬁg080’00%?

i ndonet haci n, i buprofen,sulindac, Cox-2 inhibitors) and acetam nophen,
anti-enetics (e.g., 15netocl opram de, nethylnaltrexone), anti-epileptics
(e.g., pHEnytoin, @ppracthemseoraradtive sgear seheatdd, framopdid anabgesicsmang. |

ni f edi pi ne, papaveri.ne, dilti.azem and ni cardi pi , ti-tussive agents and
Cxpect br ant s ( & AR isicRmPHGEE R By ah sl aBbita s 18 i BAReREy |+ ne)
ant aci ds, antgjxigpasnodics (e.g. atropine, scopolam ne), antidiabetics
(e.qg., insulin), diuretics (e.g., 20ethacrynic acid, bendrofl uthiazide),
anti - hypotensives (e.g., propranolol, clonidine), antihypertensives (e.qg.,
cl oni di ne, nethyl dopa), bronchodilatiors (e.g., albuterol), steroids (e.g.,
hydr ocorti sone, triantinolone, prednisone), antibiotics (e.g.,
tetracycline), antihenorrhoidals, hypnotics, psychotropics, antidiarrheals,
mucol ytics, sedatives, decongestants (e.g. pseudoephedrine ), 25| axatives,
vitam ns, stinmulants (including appetite suppressants such as-

phenyl propanol am ne) and cannabi noi ds, as well as pharmaceutically
acceptabl e salts, hydrates, and solvates of the sanme. - 26 - of opioid
anal gesi cs, for exanple the use of Cox-2 inhibitors such as nel oxi cam

(4- hydroxy-2- et hyl - N- (5- net hyl - 2-t hi azol y1) - 2H- 1, 2-
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[0082] Fig. 3 is a photograph that depicts a top view (viewis in line with
the thickness of the tablet) of tablets of Exanple 7.3 before (left side)
and aft erwbrogsmiide) the breaki ng strength test usi ngpchaBfohbesrs ger
Model 6D apparatus. 5 [0083] Fig. 4 is a photograph that depicts a top view
(viewis inline with the thickness of the tablet) of a tablet of Exanple
7.1 after flattening with a Carver rranugl_ bench press (hydraulic unit nodel
#3912). 10[0084] Fig. 5 is a photograph®fhat depicts a top view (viewis in
line with the thickness of the tablet) of a tablet of Exanple 7.2 after
flattening wwth a Carver manual bench press (hydraulic unit nodel #3912).
[0085] Fig. 6 is a photograph that depicts a top view (viewis inline with
the 15t hickness of the tablet) of a tablet of Exanple 7.3 after flattening
with a Carver ndf021] Ibeatiinpmbedingemjsd theuirésenuiniventiondeflirgcdghia sofidosd] Fi g.
7 is a photograph that, depicts,a top Vi viewis in.line wt h

t hi ckness of the tg’bF%qe%r 1 pfhémlae‘{éu%cfa?%ﬁ%fognfoﬁpéfsfl}granl%t??gﬁ%ﬁ??af
20conduct ed hamrer pitd foeulaliOR8id extbmtied Felesse ndthQ Foreudfontdaaipridiapi cts a
top view (viewis in line with the thickness of the tablet) of a tablet of
Exanpl e 7.2 afrcempantiomepmpisingedienstt ed hammer strikes. 25 [0088] Fig. 9 is
a phot ograph t hat pi c | i [ 8. I i t hi ckness of
the tablet) of at §I et ﬁtgﬁ;a%kérgeg%q\{g&wléﬂéa@ﬁ’%%ﬁal\)bﬁg?l‘g)h%glo fhgbg%%%gt ed hanmer
strikes. - 29 - 100891mEasyremdnts, an appglorigiaemmbleatlacepight of dtheast EOPEOGR; ur e
profile of the curing process of Exanple 13.1. [0090] Fig. 11 is a
di agram t hat depicts t had enperature profile of the curing 5process of
Exanpl e 13.2. [009%) Fi gy mbxlyeoddndhddoaibliidtangepi cts the tenperature
profile of the curing procéss of Exahple 13.3. 10[0092] Fig. 13 is a

di agram t hat dep¥lirein thvecangrsiioatcompripescit idast abbut §e%cby iwtypglyesbelsre of

Exanpl e 1?04. L@O%] Fig. 14 is a diagramthat depicts the tenperature
profile of’th&%6ring process of Exanple 13.5. 15 [0094] Fig. 15 is a

di agram that depicts the tenperature profile of the curing process of

Exanpl e 14. 1. [0095] Fi g 16 is a diagramthat depicts the _

t enper at ure pr of[0922]1dn certain embpAignents thsduessnionvEtigaps diradedro asghideralFi g. 17
is a diagramthat i r.at i}.e i s of
S e am that BERAGERG RTREERIS SoBEOR kI GLEISACPLRESS
profile of the curhagipfopnakionfthéxaemled rdldasé matHQ d@inukitipn chfprising di agr am
that depicts the tenperature profile of the curing process of Exanple 14.5.
- 30 - [0@@9]3W@P05804@%Prtﬁ“¥g?té‘?ﬁsﬁf Exanpl e 20 indentation test performed
wi th an Exanpl e 13,4 tahl s R ;

[00100] Fig. 21 o d?%é?géhéwﬁgeéﬁﬁfneé%&% RS bat A ggcg%gﬁg}lf ormed with
an 5Exanpl e 13. 2 t abl et m¢gwurangents an 3pprokimatesolegnieoweighy of §tdGsOn.POEIY); 22
is a diagram of Exanple 20 indentation test perfornmed with an Exanple 13.3
tablet (cured for 30 m es, uncoated). 10[00102] Fig. 23 is a diagram of
Exanpl e 20 indent atiyon (g @Qoan%B?QOMﬁJhﬁmcﬁmmaj #dl3.4 tablet (cured
for 30 mnutes, uncoated). [00103 ig. 24 is _a diagramof Exanple 20

i ndent ati 3 t estwhsasein dheneaunpaisitionsampKisesAt dcagtzabgut %(b‘%e(xby vdupdyethylengo

m nut es, uncog§%g). 15 [00104] Fig. 25 is a diagram of Exanple 20

i ndent ati on test perfornmed with an Exanple 17.1 tablet (cured for 15

m nutes at 72 C, coated). [00105] Fig. 26 is a diagram of Exanple
20 indentation test performed with an 20Exanple 18.2 tabl eqt:&(cu[, d for 15
mnutes at 72 C,[003}]ilagyriaip gmbogdimanisy thepppesent igvention s direstedoasofid o)

i ndentation test p A -I{gcaq,r ur,
coated). 25[00107] %Fgae‘ag C%MS? @a@%ﬁﬁgﬁaggﬁﬁ_@ﬁ? nden?gqtn{dgf?\r%%ésgg
performed2ii th an Beanpfoemiletidntthdbaendedueleasenoatrit foromigtionsamprdying[ 00108]
Fig. 29 is a diagram.of Exanspl 0 indentation test perforned with an

e
Exanpl e 14.3 £&BPBPSIQLIVEPIe alt%‘f‘?éhr, coated). WD
2008/ 023261PCT/ | B20)7/ 028bonHolyeth AOMNidFhtiindBaded b Meciggiaan of Exanpl e
20 indentation test perforned WIt?I an Exanple 14.4 tablet (cured for 1
hour, coated). meastIgmenty, gn approkisnaie giolegrlarvsighErbaieast ©he00,000;
i ndentation test perfor%%j wi th an 5Exanple 14.5 tablet (cured for 1 hour,
coated). 1001111 Fig. 321s a diagramof Exanple 20 indentation test
performed3gi th an Eanmphembxicodunk dydiochiotide;fand 15 mi nutes, coated).
10[ 00112] Fig. 33 is a diagram of Exanple 20 indentation test perforned
with an Exanple 16.2 tablet (cured for 15 m nutes, coated). [ 001131 Fig.
34 is a diagramof Exanple 21 indentation tests performed with an Exanpl e
16.1 tablet (cured for 15 mnutes, coated) and with a comerci al
150xkycontin | m60 ng tablet. [00114] Fig. 35 is a diagram of Exanple 21
indentation tests performed with an Exanple 16.2 tablet (cured for 15
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15 [00121] Figure 42 shows dissolution profiles of mlled Exanple 7.2

tabl ets and crushed OxyContinTM 10 ng tablets, according to Exanple 27.
[00122] Ryeuoss/hBdReihows particle size distribution grapheraiivbdess t ablets
20(OxyConti nTM 10 ng, Exanple 7.2 and Exanple 14.5 tablets), according to
Exanpl e 27. WD 2008/ 023261PCT/ 1 B2007/ 002515 - 33 - DETAI LED DESCRI PTI ON
1001231 In certain enbodi nents, the preient invention is directed to a
process 5of preparing a solid oral extended rel ease pharmaceuti cal dosage
form conprising at |least the steps of: (a)conbining at least (1) at |east
one pol yet hyl ene oxi de havi ng, based on rheol ogi cal neasurenents, an
approxi mate nol ecul ar wei ght of at |east 101, 000,000, and (2) at |east one
active agent, to forma conposition; (b)shaping the conposition to form an
ext ended r el easevhentinithe domrpusitiahicomprisasct lkagtcabout 6 1% (brivd) polyehyledk r el ease
matri x formul ati,on conprising at |east a curing step of subjecting the
extended rel e@88matrix formulation to a tenperature which is at |east the
softening tenperature of said polyethylene oxide for a time period of at

| east about 1 minute. Preferably, the curing is conducted at atnospheric
pressure. 20 1004002] Ingersain embadimeatshihgipnesant inventiondésdinectdditoarsplidaratoncer ns
a process of prepar/ g Seh ¢ o dlee SXLFRAGE: FEhoRRHRIYMSEULLE Al dosage
form conprising at tESst F?‘lgpsflrgbs of - g P tg) conr nl ng At

| east 25(1)at | easmatiefopaliMadmthea@erdst teedsavmantx fdamedioarompesinggi cal
measur enents, an nol ecul ar wei ght of at |east 1,000,000; and (2)at |east
one active agefRMPRHATFAMBIISEEAS KRSt i on; (b) shaping the

conposition to forgpan e L on:..and WO
2008/ 023261PCT/ | B2007/ 0@;%%@&?6%992}%1%?%% %{%@2}%@2{%2&&&2@% ease matrix
formul ati on conpri si ng mtasueashtsaac approgxjnetempoktulaubpizbt offey ldakiel 804, eé6ded
rel ease trix fornmulation to a tenperature which is at | east the softening
t enperature of said pol?@thyl ene oxide for a tinme period of at least 5

m nutes. Preferably,) theyager80thd Sxyeodshetyafbcaloridbmapheric pressure.
[00125] In certain enbodiments, the present invention is directed to a
process of prepartiergn thesapmpysidion lcomprisasde tbastabenistd iy micpalyétbdenalosage
form conprising at |east the steps of: 10(a)conbining at |east (1) at

| east one poI%g‘ﬁyl ene oxi de having, based on rheol ogi cal neasurenents, an
approxi mate nol ecul ar wei ght of at |east 1,000,000, and (2) at |east one
active agent, 15to forma conposition; (b) shaping the conposition to form
an extended rel d8&%] ﬁﬁ??rlt%%nf?’glgﬁﬁ!}ﬂ&mso‘rli‘? Pxgsgnt invention dxqireetaditag selid araéxt ended
rel ease matrix for ' i Si.ng: ' [ aid
pol yet hyl ene oxi de&a{%ﬁ%ggés}% &gﬁﬂ %“%“3*?‘3“%@?‘%52@@ go(?%rc(g#{ eérr gg\g?h%?ﬁ\gagiﬁér%éél S
conduct ed at at nosmhgix forrpulaseny e extéde@ 6dledsa neagrix firmutmioo domprisiagt he
conposition is shacped in ste b% to forman extended rel ease matrix

fornul ati on ih°YAE Sfté)‘?“rﬁoé‘fpr’(sg’rgl {€aSkqr shaping the extended rel ease matrix
formulation in thegfor mi@fast Gl gl yethyldHe@ididCIRNRIE BXe@Bn 2R QHEFS can be
used. Direct conpreSsion is an efficient and sinple process tor shaping
tabl ets B3P avoi di ng pr oveasyresteatssan apEoxigtateynaleatlat weight ¢faidepst 1.0 (bt her
process for manuf acturiaglg tablets as known in the art may be used, such as
wet granul ati on and subSequent conpression of the granules to formtablets.

WO 2008/ 023261PCT/ (282008 g idddmorpkidne-hyld2hR7ide] shdone enbodi ment, the
curing of the extended release matrix fornulation in step c) conprises at

| east a curing Sthepeinthercompositien spgarisas|ableastabonei gt by st ralysihdere oxi de in
the extended feliease matrix formulation at least partially melts. For
exanpl e, at |east about 20% or at 5l east about 30% of the high nol ecul ar
wei ght pdSet hyl ene oxide in the extended rel ease matrix forrmulation nelts.
Preferably, at |east about 40% or at | east ahout 50% .nore preferably at

| east about 60%l3‘§?t6t1 13 Stoin ko SmsBisofhe Zres adatendBn d_‘%&/%dc}g ahld Ragh

nol ecul ar wei ght  pgli%RieBY¥IBNS pRAMRehtital Jil%a?é(fo‘?ﬁ%%ﬁrﬁi AR xERaléd release
formulation nelts. In a preferred enbodi nent, about 10100% of the high

mol ecul ar wei ght pohiyritfoyhelaton theixtensled scledse 0mapd] farmulsiioe comptisidg ment s,
the curing of the exttended 1rsel eﬁee tmatri x formulation in step c) conprises
at |least a cu???{ﬁp%sfé%lWef%a[ &%ext ended rel ease matrix formulation is
subj ected to an el evated tenperature for a 15certain period of tine. In
such enbodi nents, the tenperature enployed in step c), i.e. the curing
tenperature, is at |east as high as the softening tenperature of the high
nmol ecul ar wei ght pol yet hyl ene oxi de. Wthout wanting to be bound to any
theory it is believed that the curing at a tenperature that is at |east as
hi gh as the softening tenperature of the high 20nol ecul ar wei ght

pol yet hyl ene oxi de causes the pol yethyl ene oxide particles to at |east
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wei ght pol yet hyl ene oxi de or at |east about 62 C or at |east about 68 C
More preferably, the curing tenperature is within the softening tenperature
range of wbeoky@beio!l ecul ar wei ght pol yet hyl ene oxi de opcgislRass2sapout 70
C. Even nore preferably, the curing tenperature is at |east as high as the
10upper Iimt of the softening tenperature range of the high nol ecul ar

wei ght pol yet hyl ene oxide or at | east apout 72 C. In an alternative

enbodi ment, the curing tenperature is *n(b*ner than the upper limt of the
sof teni ng tenperature range of the high nol ecul ar wei ght pol yethyl ene

oxi de, for exanple the curing tenperature is at |east about 75 C or at

| east about 80 C. 15 [00129] In those enbodi nents where the curing of the
extended release matrix fornmulation in step c) conprises at |east a curing
step wherein the eXY)endedeasedgnyditii¢ieoxidy imving baed os restipgeidled to an

el evated tenperature for a certain period of tine, thi eriod of t] IS
herei nafter referred tdn%uﬁﬁ@n%%’h?ﬁpﬁﬁx‘maﬁémlpﬁla‘tW%‘gﬁ'e‘gfsaﬁ:le@ﬁte'néoooé&fhe
curing tinme a starting pgint and an end point of the curing step is
defined. For the purposes of the present invention, the starting point of
the curing step isiefiledghydiverarptenpdydtochloridé;mdwhen t he curing

b oF 11 6. Ui ng IERIbHIeAgEPaoRKORENSE Bl BPUATON e R DY WO e

starting poi nggiahd the end point of the curing. In such enbodi nents the end
point of the curing step is defined to be the point in tinme when the
heating is stopped or at |east reduced, e.g. by termnating or reducing the
heati ng and/ or i e i L e . erature
Subseadent |y dr dZTA3 by EmBUSRRAHPRL phQBh RebnlR 1B A, A4 BAREL DL
10 C and/ or bel ovextéiriel estedse Iphafintacedtichhdosagd foeicoghprisipanaiktehded @itgse of

hi gh nol ecul ar wei ght. pol yet hyl ene oxi de, for exarrPI e E{ta,l ow abqut 62 C
Wien the Wiring t empexdeundation, thepvended rdeass maiy jorgruaigp CPRPHNAE st art ed,

deviations frp %Fg&t rd fsg,gpa@qe%wre in the course of 5 the curing step
can occur. Suc{;wTa evfgdtﬁl gﬁrar tolerated as long as they do not exceed a
val ue of about 10 @) praiastabieypolethylers dBidedrmstingpbaseg orfriaoddgdisal about 3 C.

For exanple, if a curing tenperature of .at |east about, 7 is )

nai nt ai ned, the neasur égeqsﬁ?%gﬁpg‘tﬁ?%pwnla%&%‘é‘p?ﬁ ‘Q’elghtc(?féagéeémtlo&%ot’)@é)l’ue of
about 85 C, preferably ghQout 81 C and nore preferably about 78 C, and 10t he
nmeasured tenperature nmay al so tenporarily drop down to a value of about 65
C, preferkbly abou®)69 1 mahydiomerploae dydtochlodead72 C. In the cases of a
| ar ger decrease qgf thg t ratur n i tt erature
drops bel ow t he VY% ey ei(%% %(S)l?i B#ﬁgm rc%g S%ﬁleﬁg a@@%p@?éﬁﬁ g}?)r%orl\gegh}g&%i gh

nol ecul ar wei ghifle.pol yet hyl ene oxi de, for exanpl e bel ow about 62 C, 15t he
curing step is discontinued, i.e. an end point is reached. Curing can be
restarted by again reaching the curing tenperature. [00131] In other

enbodi nent s, -t NGod AL Lt EmPO@Mch®, MU lpAondififenfith idirctlcaRo ANOHToRI
parabolic or triangular form between thg starting point and the end 20poi nt
of the cu2l ng. Thiextereladseledsapharinaeeutidabdastge formgopprrising an eatentérbref@sant i n
time when the curing tenperature is reached, the.t erature fur.ther

i ncreases to reach™ tr‘r’f&ﬁﬁ'ﬁ‘ﬂﬁ?o%ﬁbﬁ (’t’ﬂ?ﬁeéé‘ﬁ?aéﬁg’é‘gr.‘x ﬁ’%g[ﬁ’?‘ﬂng%‘%f‘ﬂ%ﬁts, t he
end point of the ciympgitheBriptis@fiat Ras: to be the point in tinme when the
tenperature drops bel'ow the curing tenperature. 25 [00132] In this context,
it has to be notedldhatatdrapeonsiasvonrgenheclenyshirem @piaid arplgesicst he curi ng,
which will herein er | | ed (N evice. differ i of
tenperatures wt hia{% theal?iet?gﬁa%nﬁ pé)l eb:ij éer%a(%? ee§a§%n§3hirsggoﬁgﬁ%lf%g%t erize the
curing texperature. - mésurel¥dis3ad approxiafateioleeuimodeighndfat ldabel ,000,0009 st ep
may take place in an oven. In such enbodi ments, the tenperature inside the
oven i s neasured. Based®hereon, when the curing step takes place in an

oven, the our! i} STBSY Gl dify ISR S8 ol Snl HAGHicd AERhefmReT 2t Ur

of the oven and e startin eéuring step1s defined to be the
poi nt in ti meandypnoxilmatei malecidar wergktraftless ¢hanf1,800:00ven reaches the curing
tenperature. The end point of the curing step is defined to be (1) the
point in tinme when the heating is stopped or at |east reduced and the
tenperature inside the oven subsequently drops bel ow the curing tenperature
by nore than about 10 C and/ or below the 10lower limt of the softening
tenperature range of high nol ecul ar wei ght pol yet hyl ene oxi de, for exanple
bel ow about 62 C, in a plateau-like tenperature profile or (2) the point in
time when the tenperature inside the oven drops bel ow the curing
tenperature in a parabolic or triangular tenperature profile. Preferably,
the curing step starts when the tenperature 15i nside the oven reaches a

M o, o, ~NN P~ o, g, o ~eN o~ g



|ike form wherein the curing tenperature, i.e. the target exhaust air
tenperature, is preferably at |east about 68 C, at |east about 70 C or at

| east abowb 26ak/de32610r exanpl e the target exhaust air teppehrBigesBozsss about
68 C, about 70 C, about 72 C, about 75 C or about 78 C, and the curing tine
25whi ch is nmeasured according to nmethod 2 is preferably in the range of
fromabout 1 mnute to about 2 hours, pyeferably fromabout 5 mnutes to
about 90 minutes, for exanple the curihg tine is about 5 m nutes, about 10
m nutes, about 15 m nutes, about 30 m nutes, about 60 m nutes, about 70

m nut es, about 75 m nutes or about 90 mnutes. In a nore preferred

enbodi nent, the - 41 - curing tinme which is neasured according to nethod 2
is in the range of from about 15 mnutes to about 1 hour. [00137] In a
further enbodi nge029]uheesdin einbeditehisde prd¥enti ifivention iy dickchealac arsdlidigral o

met hod 3, the curing tenperature is defined to be the target tgr’%%ature of
the extended rel eaddendsd relgase pharmaseytisakdosage for@ comprisinggn seieatediclqape
curing step is defjiged t%ﬁnﬁlﬁtiﬁgrh?heo&t&fd&gPel%ds@‘ﬁqa‘ﬁ‘ﬂ»?ﬂ)rﬁlﬁﬁati%ﬁ@ﬁgﬁ&ﬂ%ge of the
extended rel ease matri x tornulations, I ch can be nmeasured for exanple by
an | R gun, reacdmepositihem cmprisggtatbqast at ure. The end point of the curing

10step i s defined be (1) the point in tj when the heating,is stopped
or at IeasStd reduceé?an&tﬁ?%t?@rﬁ?@@éqy‘?1’506‘?&6'[ _m@xp%sﬁgé?arﬁeé{l%gé%é matrix
formul ati ons subsequenthyastfeaRftsOg hfechiie wetht BPatl 1@ OGADOY; @ndy noOre than
about 10 C and/ or below the lower Iimt of the softening tenperature range

of high nol ecul ar @i ghat lgsst grstasiivesgenbseleréed from opicadrpnadedsiosoidabout 62 C,
in a 15pl ateau-like .t enperat ur. I i i i en the

t enper at ure of tvﬂ"eereel& ended oﬁlil?relgélglf)hrréaet% & ?ffa%ga%’ %%t:@tﬁghg@r@é%ét@?% t he -
curing tenper@giigé.e in a parabolic or triangular tenperature profile.
Preferablﬁ/% the curing step starts according to nethod 3, when the

t enper at u of the extended release matrix fornul ati ons reaches a curing

t enper at ure of . ' : ; t about
70 C, nore pref i{r)%dboﬁgﬁ E% lgtp ﬁpécgglt%ngbtgg?ré%gﬂéh\é%gwsi (gges?tg dgggﬁ%h&?gﬁg
[00138] In still aexerdded reedse gpharericeutivhkbdashge fomm comprispgtanrestendedweessy ed
according to nmethod 4, the curi tenperature is.defin to be.t.he target
25t enper at ure neasHPRE fQERRgop. £ {@F% Feteleaﬁ? Blﬁlir,lx E‘HE’HF%QH SOTRPyEne

t her nocoupl e, 5 tdiRbosiRch Rk RMgiMkaste the curing device near the extended
release matrix fornulations and the starting point of the curing step is
defined tld be the @i ntatilcraswnm)o&mmqmesmﬂ@?ﬂwrr@s based paakeplegicalsi ng a
tenperature probe that was placed_insi t he [l j r )

ext ended rel ease 30mat ri X Fort r?ﬁlﬁa?rll %pﬁég’glélaa%h%gféfﬂgp‘g%gwng tge%%ell’g t’JrOé).’ The
end point of the - 42 andcuring step is defined to be (1) the point in tine
when the heating is stopped or at |east reduced and the tenperature

measur ed using t he2 emptdeesions astivheeestivgdquent |y drops bel ow the curing
tenperature by . QW& tolahm t of the
sof t eni ng terrpe?g{eﬁer"ténr%%ﬁ(g%agé r%%é%@ﬁg{%%rlgﬁblwhéﬂguﬂéol yettor?;r/ll ene oxi de,
for exand(e bedawatidrotst R a Crackimgdonst af atdeast abanttlébder at ure profile or (2)
the point in tine when the tenperature neasured using the tenperature probe
drops below the curing tenperature in a parabolic or triangular tenperature
profile. Prefera@dit] 1k B&tLNEMBEdifAR, G Prdsentareiidh MOdikRtddmb BQBlidloranhen t he
tenperature neasured using a tenperature 10probe that was placed inside the
curing devi ce nearextérsledxelessd piammuceutival dasagd formmomprisingansxreadedsiease
curing tenperature_ of. | east abou 2 a . at | east
about 70 C, nore p@g{rgﬁaftgf}?@?g%r%’?%ete)ﬁﬁ?ggg %é%agl%{'l a%%?@r%fg%gl%ngglgg{lgé%out 75 C
In a prefzyrescanpasticibddmprishg dt @aper at ure profile during the curing step
shows a plateau-li1ke form wherein the curing ,15terrperatur?, d.e. the
target tenper aturellpreastideast nsinodyeshylenesidg havings baxsd oppbgole@e?! pl aced

i nside the curing devi e o | @0 , IS
preferably at |east abgﬁ%éggﬁhé%gf %Ir%ﬁéﬁgsgnp teerllﬁlt)r%?lzlgra{gglg?i ﬁoégagﬁ;lﬁgéq’(ﬁje@
curing time which is measlured according to nethod 4 is preferably in the
range of from abog&2 15 m nutes ta abou% 2 .hours, for exanple the curing
20time is about 602 nuAtdESLONCASHYS &AL lut es. 1001391 If curing takes

pl ace in a convection curing device, the curing tinme can be neasured by any
one of methods 1, 2, 3 or 4. In a preferred enbodinent, the curing tine is
measured according to nethod 2. 25 1001401 In certain enbodi nents, the
curing tenperature is defined as a target tenperature range, for exanple
the curing tenperature is defined as a target inlet air tenperature range
or a target exhaust air tenperature range. In such enbodinents, the
starting point of the curing step is defined to be the point in 30tinme when
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formul ation, such as a large tablet, a longer curing tine is necessary to
conduct the heat into the interior of the fornulation than in the case of a
cor r esponatongosiBsul ati on with snmaller size. Higher tenperaBo®oiBey eases
the thermal conductivity rate and thereby decreases the required curing
time. 5 1001441 The curing step c) may take place in an oven.

Advant ageously, the curing step c) tak_elsz place in a bed of free flow ng
extended rel ease matrix fornulations as 'e.g. in a coating pan. The coating
pan allows an efficient batch wi se curing step which can subsequently be
foll owed by a coating step 10w thout the need to transfer the dosage forns,
e.g. the tablets. Such a process may conprise the steps of: (a) conbining
at least (1) at |east one polyethyl ene oxi de having, based on rheol ogi cal
measur enent's, anharspn theiemtendednsiaasematrixdoghlatiof when subsected®Bn000, 000, and
(2) at |east .one active,agent o.form.,a conposition; hapi aid
conposi tion tIBH?IB%Fﬂnttﬁg hgg?eﬂéd'ghaﬁ’(g} eﬁ%torfé?% @St?‘rbcrerrﬁf éttblll:%si aﬁﬁut{] %)e%fnc')r m of
a tablet by direct conpression; 20(c) curing said tablet by - subjecting a
bed of free flowing tablets to a tenperature from about 62 C to about 90 C
preferably fr om[@thtIn 7atain embedimengobe prisent ipyapgon i digsgtegdtto gmathedel apout
1 mnute or at le M , . . 0
Tinutes, In a coat TRy A el AR ot SR b B ilenl GRSmARMY o0
flow ng tabl ets toopoitlenplgesit isradnifistesdddfor adromentdGainand mtibstagneet |y (d)
coating the dosage formin said coating pan. -46 - [00145] In certain
enbodi nents, an ad¥%Pbnal curing step can follow after step d) of coating
t he dosage form An additional curing step can be perforned as descri bed
for curing step c). In certain such enbodi nents, the curing tenperature of
the additional ¢@033hdn sirtain ersbedimkrtsathe presentlieeeptiomsoliteced t¢theatse Bf east
about 72 or at |east about 73. C,t ﬂ}%d th(ta cur | ng Line is.doreL%e%ract%I%% in the
range of from about®S3& HIRGEEES ABSUTYIIRBGPPYEPE &% SRS e atfS

m nut es. the h2BiA6lurd &f £RElidhMe THOMUE RMhfenadf g.i oxi dant, e.g. BHT
(butyl at ed 10hydroxytol uene) is added to the conposition. [00147] In
certain enbodinents, the curing step c) leads to a decrease in the density
of the extended ' or nul at i - ty: i f the
cured extended J‘i‘f’léﬁ‘g&rr%.é@?‘%ﬁ‘ﬁu a@%ggég?lg%ﬁl‘%\%w?s hdé;negféﬁgg enlgssixt0 5 of the
15ext ended r el easehigimirolecufad mweighapolyathgleneoxide thidnbas; basedpnghepogiyal
Preferably, the density of the cured extended rel eas trj | ation in
conpar i soe"/? to the [B%?%‘fel[‘}?n&a‘fﬁ@rﬁﬁ%%ﬂogﬁﬁéhﬁ@éﬁ?%faé%@ irréq(%) »as

formul ation decr eaggsix¥mihg nRfial #PAY mdhuRBurdBf £sdHEHEAPA YoledsOGrai€Nsi Ty
of the cured extended rel ea%e matrix formulation in conparison to the
density of the unciosagk foxhenuedsing e laetaeesetaatedifront opigidsdot impading tedbes by
at | east about 0.79%..at |east about, 0.8%.at |east about, 1.0% at |east
about 2.0% or at Sé’l%éte"%?ﬂg refagq’/%’ra\/é)cfsﬁ%%{(’%ﬁ 1;‘:’%%%38 aﬁgh%](fﬁf#%ab%?' any
theory, it is believed that the extended rel ease matrix fornulation, due to
t he absence of el evated pressure during the curing step c), expands,

resul tingd n a dRO3Si Iy certain embediments] tho prsgnt Apveation iglirested te apresess Aspect
of the invention, th SR T i rmul ation in
the solid oral extlgerﬁgaég%%e%&elgsogglSkgg(ﬁgg%??eec@]&@%%gggalggy e)%%{ng’f erably in a
dosage f or m cont aidonijpgisingyst teastthe biefs afs active agent, is equal to or |ess

t han about 1.20 g/cnB. SOP[efera‘ny, it is equal to or |ess than about 1.19
g/ cnB, equal to or | &J<Lombingatlgast. apout 1.18 g/cnB, or equal to or |ess
than about 1.17 glcnﬁ-_@r S 3B Sne (ol tﬁ&qa?e'Mdaiavir%?b@éa%ﬂqﬁ&wg%aqase
matrix formulation is in"the range of Tromabout 1.10 g/cnB to about 1.20
g/ cnB, fr2dm about 1.11 g/ cnBn¢asumbneots, dmpcylac mBighbef dteast LBBQUO00. and g/ cnB
to about 1.19 g/cnB. Prﬁ%era?*e% tit is.in the 5range of from about 1.12
g/cnB to about 1.19 g/ dfB o SRGE6LYC 38t g/ cnB to about 1.19 g/ cnB,
nmore preferably from ahgyérmla dSmpdstich;t 0 about 1.18 WenB. [00149] The
density of the extended release matrix fornulation is preferably

10det er mi ned by Ar chi(ethepinpiheampasitiesite form an giendedfelgasewmatdensi ty (po) .
The extended rel ease ”Bféﬁh?ﬁatfi .g%ati onis first weighed in air and then
imrersed in a liquid and welghéd. Fromthese two weights, the density of

t he extergled rel ease (¢yeduring shidrextdndéd mieape matrixbferrdelagomtorapridiyg atHeast a
equati on: AP =po A- B l5wherein p is the density of the extended

rel ease matrix fornulation, Ais the weight of the extended rel ease matrix
formulation in air, Bis the weight of the extended rel ease matrix
formul ati on when imersed in a liquid and po is the density of the liquid
at a given tenperature. A suitable liquid of known density po is for

exanpl e hexane. 20 [00150] Preferably, the density of an extended rel ease
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- 49 - [00155] In certain such enbodi nents the conposition conprises at

| east one pol yet hyl ene oxi de havi ng, based on rheol ogi cal neasurenents, an
appr oxi mage 2088/R6ihar wei ght of at |east 1,000,000 and atthBaw HOREs
5pol yet hyl ene oxi de havi ng, based on rheol ogi cal neasurenents, an

approxi mat e nol ecul ar wei ght of |ess than 1, 000, 000, wherein the
conposition conprises at |east about 10.% (by wt) or at |east about 20% ( by
wt) of the pol yethyl ene oxide havi ng, bé ed on rheol ogi cal neasurenents, an
approxi mat e nol ecul ar wei ght of |ess than 1,000,000. In certain such
10enbodi ments the curing tenperature is |less than about 80 C or even |ess
than about 77 C. [00156] In certain enbodi nents the overall content of

pol yet hyl ene oxide in the conposition is at | east about 80 % (by w).

Wt hout wanting to be boung si€yt o sabjgctinpethe gxtiehdédsreleasd mateid folmilativngo a
contents of pol yethyl ene oxide provide fo anper resjstance as

descri bed herein, such % RepAluIg Maugh 15 gt E??té%egtweawttlﬂgerﬁté’%‘?%? Kee to

al cohol extraction. Accpslgdemglch®@obi8E FtiatingdlpdtiRNiTediany siduf@. active agent
i s oxycodone hydrochloridée and the conposition conprises nore than about 5%
(by wt) of the oxycodone 20hydrochl oride. [00157] In certal n such

enbodi nentgs the e e c 0 . on_of -t he at ne et hyl ene
oxi de haV|5rStg, 8 ]olgnécro h({]oé%?eggrﬁpeneaosdbrp%nr%%ﬂ Ehe mvﬁngon OPd terrltci)":%(jecul ar
wei ght of at Ieastrelezﬁeﬁhﬁﬁﬁcmmcatddse@sfonﬁb@ﬂir u&Oas% i@)bosaﬁmy.). In certain
enbodi nents the content in the conposition of the at | east one pol yethyl ene
oxi de havi ng, based on rheol ogi cal neasurenents, an approxi mate nol ecul ar
wei ght of at Q.J 4 9 t o out 90 %
(by wt). In sucﬂ%% —@%g%%?seﬂé&gg 3r/éel )é/l lesgigﬁgi(} %56% \9?%9(),“%@@%(@ b

rheol ogi cal neasur erventian asdn refpptogrodetsewioh ecUoanulaed ghnaké thetdrgdl| east
4,000, 000, or at |east, 7,000, 000 be e oyed. .In certajn such 50 -
embodi ment$ t he acPYa\}]@blﬁd’é{ﬁtaq%Xt d B IJW gretiebihetsdy 8 OWW@dﬁ‘é}l‘cﬁﬁBne
hydrochl oride, although é&%n@%‘rﬁiﬁ:e’d&@@t&u R st &PLasREc IS EHicAGICRIsEENT T O

this aspect of the |nvent| on, and the conposition conprises nore than about
5% (by wt) oxycodofsmHgds avhsantiefeoran imyehdintoratsendosagel faohl ori de. 5

[ 00158] In certain enbodi ments wherein the anount of drug in the
conposition is at |east about 20 % (by wt) the pol yethyl ene oxi de content
nmay be as | ow aq0ed8)ulhet&in (immetdidte rdléhsenigtdefifieEfol Gl pipdses WhdE prelerdithe
anmount of drug in the conposition is in the range of from about 25 % (by
wt) 10to bbout 35 BaVERHongs)to refertopsedustsivhigharedempdaied iq alipw Hﬁyd%tq n the
range of from abou in
enbodi nents wher ei ?\lstgﬁ\e/e %%%%S)Hg#&%s?ﬂg%})n&? h/ lwn&%%?ﬁtﬁognf?é;l%gﬁt 32 % (by
wt) the polyethyl epwlmgmmhcd'rs‘scdntionmyabbmpﬁbmufthﬁ?l%g by w). 15[00159] In
certain enbodi nents of the invention magnesi um stearate i s added during or
after the curing process/curing step in order to avoid that the tablets
stick together. [heB9]eHcabrih S6A ofATRRELIRIYeRabdhafRERaREMH Wosde8 F6RL Erefeds added
at the end of the curing process/curing step before cooling the tablets or
during th0 cool i ngtoghe agmlmsitallen @mmlsma urtlfadﬂsﬁ ofj aciperagenttinaxtendnd d be
used 20 woul d be tal1 ,ca

cal ci um st earate, C: erarst rm Suah aS é‘tenﬁ% re?éfai? tnﬂ ) %’5‘38? goﬁnﬂ’d\/\%’%ggg%’s uch

as stearic acid andthsﬁagtt%htsaineeb@ﬂtwemdﬁeér&ion@l iin, th @t ashf:hﬁtsaﬁﬂo@ercﬁve
crystalline cellulose, glycerin, propylene glycol, and polyethylene glycol.
Additionally or al t%}tlﬁapr%étgﬁuter?edé%ﬁ{k%en%wqyé Iy pay Q@Qr itiqpel fepiyFes
tenperature. 25 [0913&911 onBnt§ &k Qfe &Fﬁﬂﬂ &g? forﬂ’hﬂn és sﬁ&fﬁd&g%?cﬁ&t&)
carried out in a coati g pan, Stl I ng o tablets can e avol or
sticking 2%abl ets ct tire Sepdoedl exltetngedlrakeagqﬂnangadcbecqbans@peﬁ@dt”d‘dfemtg t he
curing step or after,the c rln ster%P in the latter case for exanpl e before

or during the cool {3 ‘bé‘lﬁag‘f tact form, - ¢{RIIOT {9 any amperig I he extepdsdeased up
to a speed where ate'lea%@ﬂ'xeﬁﬁﬁc&n’h@al%@@ée%ﬁqC&H e.B%eSd fablet ESmMEGHY the [ 00161]
In certain enbodi nents of the invention, an inrtial filmcoating or a
5fraction of a fi th@mﬂlrﬂgasﬁsnquremlqﬂpnm atC@pSpl?r(fomanng tbmxtnlgieslt ep c).
This filmcoating QVi for exten trix

i Fea§e %S t'?hxf 'felé&?fthcél aggsefgﬁ X%eélde n order

formul ations or ta unc
to avoid 3that the ffewawbtairmef@ueal doadgeet)ﬁn’smhgz korhpgsd drtion Bf &kt agdhtsuch
enbodi ments the filmcoating which is applied prior to the curing step is
an 10Qpadry filmcoating. After the curing step c), a further filmcoating
step can be perforned. [ 00162] The present invention enconpasses al so any
solid oral extended rel ease pharnmaceutical dosage form obtainable by a
process according to any 15process as descri bed above. 100163]
Independently, the present |nvent|on i's also directed to SO|Id oral
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1001671 In certain such enbodi nents, the tablet or the individual nulti
particul ates can at |east be flattened w thout breaking, characterized by a
t hi cknesswefodéghpsieabl et or of the individual nulti partipeghBiR7edkey the
flatteni ng 10whi ch corresponds to no nore than about 50% or no nore than
about 40% or no nore than about 30% or no nore than about 20% or no nore
t han about 16% of the thickness of the L bl et or the individual nulti
particul ate before flattening, and wherelih said flattened tablet or the
flattened nulti particulates and the non-flattened reference tablet or
reference nmulti 15particul ates provide an in-vitro dissolution rate, which
when neasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m sinul ated
gastric fluid without enzymes (SGF) at 37 C, is between about 5 and about
40% (by wt) acti veinageied pil@ss fimadndeinothebpdition sf attive aghrtinkamedineut 5 and
about 30% (by wt) active agent released after 0.5 hours or is between about
5 and about 20% 20THAsWorMaegi Pandpundiateredense Byst elactive agepbiprrougdingg

between about 10 afd 43000 ohBeP AP¥nMhdiatB FlIEKE cBGEGent FlcRRRE Fifid e O- S
hours. 100168] In cgrtga%n %rkgodé ment s %ﬁe l|3nvgnt Ponenl scgﬁéectled to a solid
oral extended rel edssegepfommmaceuti cal dosage form conprising an extended
rel ease 25 matrix fornulation conprising an active agent in the formof a

tabl et or “multi particul ates, wherein the tablet or the individual nulti
particul ates canogfo

_ élma%mb%xtén_a&d RIGe Watrhofetmblagak B defifdiforplpbicsad by a
thi ckness of the tablet or the individual multi particulate after the
flatteni ng whi ch cepessparinention apshapedsalideliormiobacompositen eqrapising®ness of

the tablet or the jndividuyal nulti ti b t [ and
wherein the flatt efﬁ%Sg °8F aér#bvr? a#FIgtatng%g%g{té)Bgg%t%}l&ed’srgfe%egfre&tb ﬂee&?ﬁgggnened or
non flattened nul téxt@riet iréledsanesrip mawrdbsih ab 8:gv high endleasarlwdiglan rate, when
nmeasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m simul ated
gastric fi0id wit nesiyetbyiggmeddg. Sbecompasitipr FaPRIGURIEE FRImRIIse £porg fhan
characterized by t LY&ivES i1 AHdithnal R4 s OF at
0.5 and 0 75 hour s{ﬂg%eﬁag’ﬁ%gfpg,aﬁ%&g’g’eﬁngﬁﬁi’tet%cg’rvé,é%?éat 5, 3l 75,1 and 1.5
hours or at 0.5, QOand%r other mdbersabs] irklunbng butotot Himsted kaulomomolehalar wenghtit es no
nore than about 20 % ppints at each tinme point fromthe correspondi n
in-vitro dissol uti%y$g¥18ner@8é?fraé‘a qﬂﬁ:rgaﬂj t ?‘gll’tb‘éesfo?‘fﬂé%‘{?)mg't”%oo rpm
in 900 mM sinmulated gastric fluid wi thout enzymes (SGF) at 37 C without
10et hanol, using a flattened and non flattened reference tablet or

fl attened3and nde041] dihe serod biesquivelenebivadquivalgreet iscdefiaed for thepypeses vél vy .
[00169] In certain,such enbodi.nent s .t t.abl [..1 oud.t i J.cul at es
can at | east be f|t£FPéer§8 T "#118{5?0 ’igrfeerg ?H%?aggﬁ%lr%%htag&iogggg %?/Oqg&{lhﬁéﬂﬁess of
the tabl et 15or theludd®f\0dyalUCAdd ADAY,} foe h adtieaitml whéreirf tha®0%ni ng whi ch
corresponds to no nore than about 60% or no pore than abg&i[ 50%  or no

more than about 4099nfigengednisprals esHaateddBuhe s (s rierenssy dalt withindBout 209
or no nore than ab 0 hog k r t i ey vi dual
nmul ti particul ate ‘%g?%%‘g%%waﬁ%ﬁﬁgk? }%aﬂﬁ%\lxﬁﬁ’éflﬁﬁl{e %ulgp%lﬁ%t?%aﬁ’e%@glr’ Bﬁ%n
flattened abl et 280IC;# fudl witlih vhecange ofiB000% & 12550 % e detpmanedin taoth the- vit r o
di ssolution rate, é{s\/gen rg]eaisured in a USP Apparatus 1 (basket) at 100 rpmin
900 m sinmulated g%9epd heipHing S@hout enzynmes (SGF) conprising 40% et hanol
at 37 C, characterized by the percent anount of active released at 0.5
hours or at 0.5 and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5,
0.75, 1 and 1.5 [02] Shetterabipol gty leng.orile” is defingd forpuppasesielsthepregendsol ut i on
t hat devi ates no nore than,about 20% poi nt.s, . or han .15 %
points at each of lgé{?l&mfliaﬁ@a‘ﬂ%ﬁt'%&??@%wq%@l t&glg Ppgsg‘géglpp\’gl%fe%sﬁ%:a% %651

di ssol utipn rate ngasUitashal i the MSRnApReeAblshalinghaakkrtylapiveitBlof g teasn 900
m simulated gastric fluid without enzymes (SG-) at 37 C without ethanol,
using a flattened HfH0Q. Fompasitipay with kayver erlecuar avaigly jags usyally exferFedieds nul t |
particul ates, resp i < - [00170] In certain enbodi nents, the
present invention ﬁési&%ﬂ{ﬁg%%%l&cc?g a solid oral extended rel ease

pharmaceuti cal dosage form conprising an extended rel ease matri x

formul ation co [ S an tive ent in the formof .a tablet 5or nulti
particul ates, Wﬁ%&&g‘t‘eﬁer{‘ﬁg’lgl}i‘ﬁf’@um Weight P‘ﬁ&?tgﬁﬂaﬁﬁ?x‘ﬁﬁﬂﬁ e@?ﬁdttgf:ul ates
can at legst be flgbheReds Melpd@eht iRVERIGHhRAT hatiR@hRGHRbXiAREE M¥lcdulahiveiphess of
the tablet or the individual nulti particulate after the flattening which
corresponds to no nore than about 60% of the thickness of the tablet or the
i ndividual nmulti particulate before flattening, and 10wherein the fl attened
or non flattened tablet or the flattened or non flattened mnulti

particul ates provide an in-vitro dissolution rate, which when neasured in a
USP Apparatus 1 (basket) at 100 rpmin 900 m sinulated gastric fluid
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conprising a conposition conprising at least: (1) at |east one pol yethyl ene
oxi de havi ng, based on rheol ogi cal neasurenents, an approxi mate nol ecul ar
wei ght ofwatésaRsic11l, 000, 000; 15and (2) 15 ng or 20 ny @xYGREONE02515
hydr ochl ori de; and wherein the conposition conprises at |east about 80
% (by wt) polyethyl ene oxide. 201001771 In certain enbodi nents, the present
invention is directed to a solid oral extended rel ease pharmaceuti cal
dosage form conprising an extended relebse matrix fornmul ation, the extended
rel ease matrix fornulation conprising a conposition conprising at |east:
25(1) at | east one pol yethyl ene oxi de having, based on rheol ogi cal

measur enents, an approxi mate nol ecul ar wei ght of at |east 1,000,000; and
(2)40 ng oxycodone hydrochl oride; and wherein the conposition
conprises at | east skt 66000 Forkhk pRgoxebhthiscifeentidathdlgpproximate - [ 00178]
In certain enbodi nents, the present invention is directed to a solid oral
ext ended rel ease pmalegplarweighhis basssaparheelpgicelangasiismegtsaRolysihelsaeexide| ease
matri x formul ation, X ri (ggh i ising a
conposition conpri 1S icﬁgﬁ%ﬁ%‘:‘? g)ggd[%ga%%’ §?§'ﬁne££ °%%‘éfago| e? %{/ﬁg%(gewgiéeé%avi ng,
based on rheol ogi czth (b as BB sd]utidn ofisgid pxiyedilynookeleuwsmg aldrogkficldf at

| east 1, 000, 000; and 10(2)60 or 80 oxycodone hydrochl ori de; and
wherei n the conmposYEsERetedvipds \§F=éP‘nFlgg\§?-)ﬁaBbﬁ}rp€b ag/?% g%c/s ABI9¥Phy! ene

oxi de. [00179] In ﬁﬁ%é@{fzﬂ)oetms@dirmrkt@p).tptsﬁyemy%%&ideny%ﬁsi&&dt@hg'véﬁct ed to
a solid 15oral extended rel ease pharnmaceut’ical dosage form conprising an
ext ended rel ease naproximatermolieeatlaroweightied 26000100 avhenal 234§y wiitagiisous

formul ati on conpri si a conposi ti on compri si ng, at st: (1 | east one
pol yet hyl ene oxi desqlu'g&“n(g,csa'gpepé’z'cftﬂ&'ﬁeqﬁﬁé(b eo‘ﬁf‘tgaqu?G g@ﬁ?%ﬂé‘ﬁhﬂo&lﬁ
approxi mate nol ecURgF WhdBNoOB, Atlolsasit 25°0QReWHH visadkity rZngeDfTY00 to

hydr onor phone hydrochiorlde; and wherein the conposition conprises at
| east abolt 94 % (4300mFa p Py Hdlyatlerlencoxidreis cszs&%ﬁ@d@w AN @BProFimpate
enbodi ments, the pr I DV } i i {EC | ded
rel ease phar maceutﬁngge?&%ro{gg&gp&ozggnwd@%g‘? {legll %gﬂé{r’y&@t%ﬁﬁ%‘g‘ s?)(['-: gg?(gtsﬁgt rix
formul ation, the epdlgnbgend etidéassngaBrookfichl visdoatetarModehR VIS ispind80¥o. 2,
conposi tion conprising at |east: W0 2008/ 023261PCT/ | 07/.00 5 - 59 -
(1) at |east one pdIA/BMh¢l eh& BRMEE ViRgoT g ang ﬁogﬁ(g%w%@?ﬁ)-
measurenents, an & ' : : ' f + oftnd
(2) 12 ny hydrom)rgﬁgﬁéyl%%gﬁ}Sgﬁflg%regﬁid%grag% xérﬁgégnooarcbcgg‘?p? ﬁlt of
conpri seslat | east5,800000 8Rerva ( y(bywt) apiepet sojitemeforiddwlyetlgdagigxiden
certain enbodi ments, th resent. i nventi on, i i rect o] sol i ral
ext ended rel ease p'i‘rsé’?%@é(g)tk?'g VIETY é*@%&h@&dwﬁwé'ueﬁ‘%-?na@’x%}aa %5%@
10rel ease matrix fgyowdladtiécoBity faRBe 6K$ 30046 F50@hPASECPRIFdIyetiydéiEdxadd i9n

conprising a conposition conprising at least: (1) at |east one pol yetohyl ene
oxi de having, baseepnsideredohayy aeappPraxamatecnelpguar vigighid/ HO0PP evhesiadcal ar

wei ght of at |east, 1, X d ) chl ori de;
and wher ei n the(b%(;’r%gg@%t% ?%%o]lgtg%p?ffséédsp% i)féﬁ%%}sésd xggﬁs?ﬁ%ggwggﬁm)

pol yet hyl Ene oxi devisetidd&INMadel RVE epindlerNerZhad? memtas 25 He shpvesseviscosity ent i on
is directed to a solid oral extended rel ease pharnmaceuti.cal dosage form
conprising an ext e’ﬁ‘&é‘?ﬂofﬁo_@ég bﬁggmg@ S_f(ﬁ_ﬁ'r%P]aYteHH TR eé%?‘é‘ﬁ&@lﬁ&%@lh@é&e
matrix formulation, fompiifh qnélefaym@gﬁ kil T8, GRIR0I RS B (bPaBlaquéokls_at

| east one active agent, preterab cted from opl oid andl gesics; 25(2)
at | east one pol yetdiyticere sai pidyetlaénepxideaseg oBrookBeldoticomietendisigh enent s,
an approxi mate nol | ar. ight of at | 000, 000;.. and 3) at
| east one pol yet hyﬁg]n%es%&&gé%hg\ﬁtr%d?mbﬁ@gbﬁﬁbwmBFSSﬁIQJFn%QJSISrOé)%é}ts, an
approxi mge nol ecui 2p00RPaRYcIDf Re@alidgBd lobve? b1&Qar vdigiipolyathylendsuch
enbodi ments the conposition conprises at |east about 80 % (by w) of - 60
- pol yet hyl ene oxi eidesTRelyethirjsos oxidens erngidgred do bayeoa appraimpieaneleayut 85
or 90 % (by w) po) [.de. I .aj Loents
wherein the COfT'pOS‘IN %éﬂgécmrﬂﬁ)é’lé%%gtﬁ%g@ég’b%%g%@s%fu&g% E{g#/\ﬁ?dgg@gfegb g;l ene
oxi de, the active ageatisinga Bryskadtiresdontbtadibasl RIET,GpindjedNenp apsbrpen, at
hydrochl oride and the 5 conposition conprises ngge San about 5% %)giy wt) of
the oxycodone hydr &tk Prae icosibieranggirlotbiopdnia k(P aedhpelysigulenepade
conposi tign may al §Q,6QaRLs ﬁ)ehayé ah@ %‘éx%ﬁzﬁ@%o‘f@chlaﬁve%ﬁk ¥eodD/dcenehdd de
havi ng, based on rheol ogl ca msasurg nts, a nolecular weight of at |east
1, 000, 000; and 65 to 80% (by wt) pol yethyl ene oxi de having, based on

r heol ogi cal neasurenents, a nol ecular weight of |ess than 101, 000, 000, or
t he conposition may conprise at | east about 20% (by wt) or at |east about
30 % (by wt) or at |east about 50 % (by wt) of polyethyl ene oxide having,
based on rheol ogi cal neasurenents, a nol ecul ar wei ght of at | east
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[00183] In certain enbodinments, the present invention is directed to a
solid 15oral extended rel ease pharnmaceutical dosage form conprising an

ext ended weleagpsiggt ri x fornul ati on, the extended rel eageriBidor 02515

formul ati on conprising a conposition conprising at |east: (1) at | east
one pol yet hyl ene oxi de havi ng, based on rheol ogi cal 20nmeasurenents, a

nol ecul ar wei ght of at |east 800, 000 or | east 900, 000; and (2) at

| east one active agent selected from op]‘gl d anal gesi cs; and wherein the
conposition conprises at |east about 80 % (by w) pol yethyl ene oxi de. 25
[00184] In certain enbodinments of the invention the extended rel ease matrix
has a density which is equal to or less than about 1.20 g/cn8. In certain
such enbodi nents, the density of the extended release matrix formulation is
equal to or |ess tmflbﬁh@}ﬁqu&odb%og{twﬁ%fsﬁd@b@btﬂ?le&hewuﬁlusin(g aBrobkfddt han
about 1.18 30g/cnB or equal to or_ |ess than about 1.17 g/cnB. For exanple,
the density of -6‘115‘20@%@ Meded Radt spiafisNe %rat%mm,faé%sf ShaWsrR Yiscosty ¢ he
range of from abo 20 g/ cnB8, from about 1.11 g/cnB
to about 1.20 g/c née &pﬁ%ﬁnggbrgg(t)ﬂ?%%l(c&cm to about 1.19 Wn8.
Preferably it is in the range of fromabout 1.12 g/cnB to about 1.19 g/cnB

or from ahout 1. [enB to,about 51.19 fe rom about
1.13 g/cn® to abé‘ﬁ“t“? T%iéerﬁ’/ ey mals %r‘%@v pnFyﬁg’ngeé‘ﬁé’?tcg’ gj'é’g%&% ned by
Archi medes princi phpoR§ ofi@e prdsBRdndievs as B%ﬁ%%sédrbrpﬁé tl@éotbgempodl nents,
the present invention is directed to a solid 10oral extended release

phar maceut i cal dosmgesufesrantscaripradsibaye, an aprioaindatel moddcakas sverghtt pf Jess than
formul ation, the e{b&bg&? rel ease matrix formul ation conprising a
conposition conprisirng at least: (1) at |east one pol yethyl ene oxide

havi ng, based on rheol ogi cal 15neasurenments, an approxi mate nol ecul ar

wei ght of at least 1,000,000, and (2) at |east one active agent; and
wherei n tHe ext 05K Tihe terrs wlingak Gompréssiom) isdefigrd (a1 anROsES ‘éfég%ﬂre?%“an

i ndentation test r 0186]
In certain enbodi hrr@ﬁ%@lo%fa@gﬁh it \}gﬁtqi?ocl)ﬁ e()(l'ee>%§l§ir}dﬁl gpﬂll et%b;és%é)lr\l %na}tzgﬁh&p
formul ati on has a mnmrkssmydésage:ﬁ)roﬁisatadbbasatprat@smcorﬂﬂrﬁ)slmg thpsepeobdyy of at

| east about 120 N, at st about,13Q N or at |.east ut .140, N,, nore
preferably of at Ilélﬁ’%‘t‘n% lff’mi’%“cﬁan Fomﬁfln%ﬂﬁfﬁy i’%@‘gl{f’&m’atp cAQsAsE anout

170 N, nost 25pr Effao'hﬂbé% l%f d@iﬂ%&loﬁ%ﬂéﬁﬁ ah&@r BbnRttidPAdlingpodss 1. N or
at | east about 200 N 0187] n certai n enbodi nents, the present invention

is directldd to a s@lllddn@rfat Inémtef;@wk@*ﬂ%@é% bl!rat:dtﬁ@é’wﬂqaé%tﬁnwgd@@ form
conpri sing an ext r ol thI’l nded
rel ease matrix for F%FiSSHQ(%:)oﬂLpI??Sg%SO?SC fac? Ky Ea rlnéiAﬁge unTejeast
(1) at |east one poI yethyl ene oxi de having, based on rheoI ogi cal
S5nmeasurenents, an approxi mate nol ecul ar wei ght . of at |east 1,000, QQ0; and

(2) at |east ondd i1Vig teiperhed ohfiae ﬂowmeta@f:ﬁ”tsnteﬁ@ﬁtl &idbairyrepses 96 thent r i x
f I wh h
ormul ation when s O %ﬂn‘%?nﬁo% a%f} Er?&?tfo%tﬂa% 6{3&6&%%@% RENRHhE dnORitd ept

to crack distance" east a In"certaln
enbodi neritls of t herespoeeetdachothheasexg. endedatirg) raset atatsuitablé mtmdrmplecﬂtomas a

"penetration depth to,crac t Jeasy abou r at | east
about 1.2 mm pref @dHigiz ‘rb%ff fst%lg e—glfollfgoffﬁeﬁﬂ tai’lf 1.5 nm or
at |east about 1. GreEmaesla;pbl%vat@tlﬁrsabtmgotta@tett Rnk anbmet 1. 8 15nm at | east
about 1.9 mmor at |east about 2.0 mm nost preferably of at |east about

2.2 mm at |east about 2.4 mﬂor at | east about 2.6 mm 100189] In certain
such enbodi nment e i nvention the extended rel ease foormul ati on
has a cracking i%(fb(]e tezﬂn %'Qa;t ?méb%n fé Sp?s NI alb he Cg?teﬁ af? | east

about 125N, at | epgtenaizabblets 30 oiNePdosafe fems in @&@tttan&élﬁlthl,thdmé&npref erably
of at |least about 150 N, at |east about 160 N or at |east about 170 N, nopst
preferably of at I'@ét%‘tm&bb‘tj’tls tigba fabletds subjected dp dorce apmlie feggm adirpediost about
200 N, and/or a 118601 h out 1.0
nm or at | east about ?t%ﬁt%fllﬁ% p(rﬁg tellragt t%g etél’azlggﬂﬁ ?)Iﬁla inn%%& lﬂp | east
25about 1.5 mm or thickhesasif egbatblel. Hlerfnrcenmyebqoap@hecl atithya aafveastyleelmt:habout

1.8 mm at |east about 1.9 mm or, at as bout referably of
at |east about 2. 2P (ualesy %@Eets“é{b‘ofi?ﬁ‘o’i‘e‘il ﬁ%%?e)a‘t %e%t a‘t%tﬁ?fyz %5 mm A
combi natign of any;dpfevk ik @FRE AAREL/IENRE] UIHRSs. Alccsrdfpkib Rertdiar ce and
"penetration depth to crack™ distance is included in the scope of the

present 30invention. - 63 - [00190] In certain such enbodi nents the
extended rel ease matri x fornul ati on when subjected to an i ndentation test
resists a work of at |east about 0.06 J or at |east about 0.08 J,
preferably of at |east about 0.09 J, at |east about 0.11 J 5 or at |east
about 0 13 J, nore pr ef er any of at Ieast about 0. 15 J, at |east about 0.17
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whi ch corresponds to no nore than about 60 % of the thickness of the tablet
or the individual nulti particulate before flattening. Preferably, the

t abl et orwbheos/imstieri dual nulti particul ates can at | eastcivaBidoabvdsrsed

wi t hout breaking, characterized by a thickness of the tablet or the

i ndi vidual multi particulate 5after the flattening which corresponds to no
nore than about 50 % or no nore than apput 40% or no nore than about 30%
or no nore than about 20% or no nore than about 16% of the thickness of
the tablet or the individual nmulti particulate before flattening. 10[ 00193]
Preferably, the flattening of the tablets or the individual nulti
particulates is perforned with a bench press, such as a carver style bench
press, or with a hamer, as described above. [00194] In certain such

enbodi ments t he ext¢mbabuentslof tegnyramtion shef fiatigningtdoenndiFesultiin brdakingdhen of a

tablet or multi partjculates,, and the tablet or the individu mul ti
particul ates can aﬂag#egg’sﬁle%& t}‘]“éﬁ"{"r.eﬁg%? Wtf ﬁB‘EJ‘fraBlfsg’B% ﬂ%ﬁur'cﬂ?ﬁf&eﬁ I°zed by a
thi ckness of the tahbgbeddh t&nstdTend hbkiésd W@theMitiehed@blet €dthpdred Rfther t he
flatteni ng which corresponds to no nore than about 60 % of the thickness of

the tabl et or the thirkhessehfishe nan-flaticped tablet PenresspinoYocthickagss ifseryon dgd
wherein 2Q0said fl | at Lo i . ovi de
an in-vi t(r)% di sso?%licﬁgggr%ﬁg% %%Q%n%gé%#%$§$goﬁéhﬁl$b%%gftaﬁéﬂlqé ?%las et)
at 100 rpmin 900 applisd euisrpt shdp@eld dosagd fommpwhereinohit faroe israppli¢dSéth aat 37 C,
characterized by the F,ercent anpunt of active released at 0h5 hqurs or at
0.5 and 0.75 hour sdiresHiongubstagtiay mlingwith thesmagest gramgterdl.g, thethygness) ghy 1. 5
hours or 25at 0.5, gQifahe »Jhenlthés@agé iothQUhsh Phefiiad 8/ HolChyldiRbusewhat es no
nore than about 20% poi'nts at each of said tinme points fromthe

correspondi ng i n- viht sbapetiis sphetitalofhe Bateessfis themdescfibed inctamas ofgher ence t abl et

or reference nulti rticul ates,. Preferab t t abl et or, .t he individual
mul ti parti cul at esth _eséfsmazlﬁittd’%et?rl Ogtt}?eeﬂ%@"ﬁﬁ?%ﬁ?ﬁtc?ﬂpgﬁﬁit(hg",e _
characterized by apjdkhednamsicfididh@ert FRhShon3Aftentd Shdpd @ikireshéalin il t i
particul ate after the flattening which corresponds to no - 65 - nore than

about 50 % or no tiskaesshbasedbo the thigkgesssmaleshiametds of thepwntflatiengd or no
nore than about 204 r . 1 %.9f theot hi S he

tabl et or the indi %@"‘Béfiaw l{%?rﬁjtﬁ%)l{n%baég Wgﬁggﬁség‘f{%a?’eorftFi( (f@#l%ﬁ%% lzaﬁdé %er ein
said flattened tabjhenhonflatttredidiahdtemellenié iritigldhipecis kpliceigalp The thikknass is
in-vitro 5dissolution rate, when neasured in(ﬁ ,U?P, paratus 1 (ba]sket) at
100 rpm il 900 m @rauresiusinembickpessiepge gt hipseaseaveersisgal 37 ¢,
characterized by t § i reLeass hour at
0.5 and 0.75 hour s%gﬁggﬁaltﬁ?gu g%r%&%taglfﬁgaagé %h\ggvrnst?gor afg ﬂg&eSnngs @gq C?“%?ld 1.5
hours or at 0.5, Obénbh pfess.ITHe inmid] shapoof the teblals ssbbwhiimRigutest! tdéwingthes no
nore than about 1011%8 %ﬁoj nt? or .no nore than about 15 % points at each of
said tine points frBmepdsideof ehb8IRgraRY i n-vitro dissolution rate of a
non-flattened reference tablet or reference nulti particulates. 1001951 In
certain enbodinents the invention is directed to a solid oral 15extended

rel ease pHar macd0Q48t dn certain gmbpdimentsoiha igvergioananaxt feqia aiging @ beagePrrha i x
formul ati on, wherein the t I ! i I §.40.the form
of a tablet or mul fi‘é}m%grr aﬁé)ﬁﬁlg%gg)f ﬂ%ﬁ%@%@%&%‘?&& éeg{rco%%g}lisﬁa} é/?l(a:ltlﬁéa?fllﬁ | ti
particul ates can aprot&shbmber biriktd sro@chnuallhapplicd fivaka dgectiohanbstamiallged by a

t hi ckness of the tablet or of the individual mJL‘ti part.i cul aie fter the
flatteni ng 20whi chiniBg pédshntickngssipd ergpihe tblstn The Hatewsgs shearlsemleseriRed kness

of the tablet or tfﬁgghggfmhgHﬁkn%'/s&ﬁaélgardﬁz},ﬁaé@&ﬁhﬁgéﬁn%d Eﬁaﬁ%tgs@?%d &nd

wherein the flatten non attened tablet or t atte non
flattened2irul ti pathtinoodfattesedmhept chprassed in-Swithickneds, bssadimitber r at e, when

measured in a USP aratus .1 (basket t 100 rpmin 90Q m, simulated
gastric fluid withGH<IER Sté@ﬁt%&@%%ﬂﬁf&%@h%p&%ncsﬁle ipfliay Shape
characterized by tR@oR8pKRITLI BFTHENL tEkRSS, biRdloal tRasGT 1 atened diahRtrs or at
0.5 and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5 0.75 1 and 1.5
hours or at 0.5, Owhen the inifialsshapeiisaphesisak The thicknesy igmegpured ysingavi at es no
nore than about 20,% point each. ti ' f : conrrespondi ng
in-vitro dissol uti%lh&fplggtsgaﬁggée' "edElit&r% ﬂz[l;lglﬁ%gé %%ngg‘ttﬁg&i‘?’%asket) at 100
rpmin 90y mM sinmulated gastric fluid without - 66 - enzynmes (SGF) at 37 C
wi t hout ethanol, using a flattened and non flattened reference tablet or
flattened and non flattened reference nulti particul ates, respectively.
Preferably, the tablet or the nulti particulates can at | east be flattened
wi t hout breaking, characterized by a thickness of the tablet or the

5i ndividual nulti particulate after the flattening which corresponds to no
nore than about 60% or no nore than about 50% or no nore than about 40%
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[ 00201] Preferably, the amount of the at | east one active agent in % (by
wt) relative to the Iabel claimof the active agent for the extended

rel ease ngbrvdsebde@r mul ation is determ ned by extracti ngctthg@bod26gst one
active agent fromthe extended release matrix formnul ati on and subsequent
anal ysi s using high performance |iquid chromatography. In certain

enbodi nents, wherein the at | east one acf{ive agent i s oxycodone

hydrochl ori de, preferably the anount of ! xycodone hydrochl oride in % (by
wt) relative to the | abel claimof 20oxycodone hydrochl oride for the
extended release matrix fornulation is determ ned by extracting the
oxycodone hydrochloride fromthe extended rel ease matrix forrmulation with a
1:2 m xture of acetonitrile and sinulated gastric fluid wi thout enzyne
(SGF) under congo49] Byewnghstcwhén ¢ondogingthe breukiag etrérgytid eritabket kartsesswdst | X
formulation is conpletely dispersed or for overnjght 25apd subs ent

anal ysi s using hi g dﬁé‘?rftl’ifir‘rﬁﬁé@ullgt%fh?8%‘??@8??‘&%%&%%% lggéfig’roélbf@g .
rever sed- phase hi f@r: i {§AN gu[rr&rmé TRV n t:ai n such
enbodi nents, wher glélﬁ&?ﬂe@e@@ﬁ%elg Irg('é%ag%ge mat a|%>g{£for mlﬁde?t’ i“?)lgcrhilg in the form
of tablets, preferiabbrpotated lenmniby refereors; asidgnlee $ohdrunider dppaiatusithés (by wt)
relative to the |abgl claimof .oxycodone hydrochl oride for the 3 blets is
det er mi ned® by ext rtﬁslﬁ/&ﬁa%%f’({@déﬁét ‘Pﬁ%f?“d‘c%ﬁ/%‘i?fg‘iatf’[%%mg% ‘tnspa{ﬁ(}lteﬁ-ang9 -
ten tablets each Wi{e980 ntdan®bf e HalpldicX sttt thaFeicon dpplit@ swbithngialmul at ed
gastric fluid w thout enzynme (SG-) under constant magnetic stirring until
the tablets are comp@ldmuiy/ﬂrd@ é}@éh@hnm@and pbsgnbalhy igHine avith ba deaepiesod

anal ysi s using hi rfo i.gui h 0, . pr-af

Fover sed- phase. ohigh T BFRGR fup e GBUELT ARG R IHERIRA 1

assay results are digmbteyldéesited ifh WwemsBaSLdiametet, basdddhAfie Hianeta @ f tial n
enbodi nents the invention is directed to .a solid oral beg&t‘;ended rel ease
it

phar maceutd cal dos@bet baipre cRRdycting theyeregkd ag sleenely ieta b pEBg suengtii e ut i on
rate, which when IR f ChasKeE I in 900
m sinmul ated gast Il:li:a gl%ﬂi%?ndé S\EI]VII ﬁfgﬁtg d éﬁ@gﬁ%&y?g‘%ﬁwat S%E%?abil%/ggseatg\%aeﬁplz. 5
and 55% (by wt) achreasles. Agidets/dosdge demnh thétdornot bieaky hut ndiichearn deformedid@5% ( by

wt) active agent rel gased after 2 hours,  be en 45.and 85% (b ) active
agent rel eased aftté?rtﬁqlﬁ’r’i‘éfu‘?p?li‘ ﬁiuaretfé’f‘%g‘érﬁd?‘Sﬁe\gﬁra%gq%s%’?ﬁvg@ﬁéaﬁc Tve agent
rel eased after 6 hwes, and optionally between 75 and 100 % (by wt) active

agent released after 8 hours. Preferably, the dosage form provides a
di ssolutibn rate, which when neasured in a USP Apparatus 1 (basket) at 100

romin 900 m si te astric flui i t. C,

bet ween 15 and A%O?b%,%ﬁ fr t§(S:ttt|8 8a¢{g?é}¥s§é%8§¢1 tograzo‘{gﬁgﬂsﬁa?%()smﬁé ﬁv\}éen 2030
and 60% (by wt) acinidsRatagesit usiigedBaturafAnalyzer, bahras thdBAVKER TeRuand 80% ( by
wt) active agent released after_4 hqurs and between GOﬁd 93{{

% (hy. wt)
active agent rel eadadlyzr (Eexterenksghrolagies 6ot dSdianyiepeRorde Red aé‘hﬁ‘ioo % ( by
wt) active agent r psage form
provi des a di ssol uﬂs(g??lg%}g; h%ﬁoghm%%etﬁeyg% ?g{ |S%E§R%J&§Ig %}gggaﬁus 1 25
(basket) 2t 100 r pstainles©€98ndwvith shghthtedcayad suifacefand isabsaijudntlytpenetrayerdely ( SGF)
at 37C, is between 17.5 and 35% active agent rel d, gf.ter 1 hour,
bet ween 35 and 55%1‘_(’995‘\%‘ ngpEg g’?ﬁ&%twgl@ﬁ@é@gﬁ‘f &Saf’ﬁl?%‘ryg ”E)cz‘t ween 55
and 75% (by wt) acjihygtepSigitless SeBaBDratid Befote aming (ROteRREMREN, BS and 85%
(by wt) active agent released after hours and optionally between 85 and
100 30% (by wt) actablets asgaligned direetbieendst therprebensuphghat the gescendimprobg | n
certain such enbodj gent s, th ciive. nt. | X 0 C I r
hydr onor phone hydr gﬂﬁ)e&; frefs ?heg‘[aébgalzf?&gﬁ’clhe' d otglgégrﬁgroér}ﬁ}gé]@{f ?’bag h %lf’léehgtgl?g d by
the process as desgeiffied ohgie destendind Peste i$ Apptizt eabsiamialy perpeediculatxedhabove
the tablet may be formed by direct conpression of the con&gfiti.o'n }gqr)ld cured
by at |east subj ectipmgticsandisubstandally iy lingavithethe dpekngssofdhe bblatddst. Byout 60
C, at |east about ! Athe east
about 72 C or at |€§E§Og@%l}!{e %é éﬂ?%gras%sg%n%g? :tcggﬁ%%ﬁg?éql %gglpﬁgboute 1
m nute, at |east apeutstSpaednWihes tlor prabe tadats thbtabiet 6rfaderamtddke triggf100206] I n

certain enbodinents of the inveniion,the tablet as descr.ibed. above, nmay be
over coated with afsoﬁ‘iﬂ ﬁfblsﬁfffcgﬁi t&?(Prd’Be FORIFS ﬁ%@?@?’e'ﬁ?’ éﬁth @F ﬁe§P§pﬁe?ﬁ% cured
or uncuresh tabl et B RR¥ESthe! @IS FOf cdlR Ip¥RitAYbE BEptR$T R probid, ARt wigl t he core
and cure the powder | ayered tabl et as descri bed above. Such an outer

pol yet hyl ene oxi de layer provides a lag tine before the rel ease of the
active 20agent starts and/or a slower overall release rate. 1002071 In
certain enbodi nents of the invention a stacked bi or multi |ayered tablet

i s manufactured, wherein at |east one of the |ayers contains an extended
rel ease formul ation as described above and at |east one of the other layers

~r_ a2 = o - . S r o, . - Y o, = o .




20dose to human subjects. The dosage form may conprises oxycodone or a salt
t hereof or hydronorphone or a salt thereof [00212] In one aspect of the
present iWeebgdRhe1a once-a-day solid oral extended rel pagapRiiadnimeeuti cal
dosage formis provided which provides a 25nean tn at about 3 to about 10
hours or at about 4 to about 9 hours or at about 5 to about 8 hours after
adm nistration at steady state or of a gé ngl e dose to human subjects. The
dosage form nmay conpri ses oxycodone or”a Salt thereof or hydronorphone or a
salt thereof - 73 - [00213] In a further aspect of the present invention,
a twice-a-day solid oral extended rel ease pharmaceuti cal dosage formis
provi ded, wherein the dosage form conprises oxycodone or a salt thereof in
an amount of from about 10 ng to about 160 ngy and wherein the dosage form
provi des a nmean makéminatibibeasfepred onasfdistaddedthé Ebryespbnding fooctoin endapurtd, about

240 ng/ mL or from about 6 ng/ to about 240 ng/nL after administration at
steady state or ofa%f“i'fﬁleﬁaé“?j kected: \%‘ﬁ’éﬂ‘eﬁﬁ? sr?acﬁ‘e‘gﬁ‘f%rmf Baxiiiher
aspect of the presglleubfieiduRh ciinglldifleiihnd b RAdRM, dAhe bR speed.
pharmaceuti cal dosage formi's provided, wherein the dosage form conprises
oxycodone or a sal whilaéurthef data cambaeallented oThd erackingfouce is defimedito balteut 40 ny
and wherein the dosage r ovj des. a an. maxi mum pl asma _concentrati on
(Cn) of ox{/]codone ?orrg‘?'r?ffatgﬁﬁ]fS? A ﬁ’ﬂnluglng'ﬁgﬁtre b%@’/tﬁfc%‘?‘fsé’fm B%i ni stration

at steady state or fffe/dis@h@tOdiSgrd@eMdtiPcdelrmed ssibg esitexample thOPedble 1 n a
further aspect of the invention a solid oral extended rel ease

phar maceut i cal dosagalyrersaftvareslswiugeBxparaExqesd.Y saign g English’o Wighout
comer ci al product t | . he
invention a solid ‘3’%%{11 t)@tbé:%g%d %’ZF[&E@%@ hgﬁsngecl{eeg%ﬁ} @gfat @‘sggfé‘t%ﬁh i's

provi ded that is bitestuaNdinigt té thettdtdettdorager forraloc@ire thufoimBéklaakinge TM as
sold in the United States in 2005. 00217] In a further aspect, of the

i nventionl0 a sol i dHearerethesraskef fable agatGHRS ALRORINgG IFerRUARROHBENS |
provi ded, wherein ' b rdisail? ng RYELe hed6ndidgWherein a
dosage form conpri éﬁﬁa%%kﬁgmge?ﬁgxilé(%ado%&%y rochl ori de }pv\/l;len Itlested in a
conparative cli ni cedsissanoelto the déscemting pmbe.rifhet cormspoaidengatigance abthetfirst

containing 10 mg of oxycadone. hydt ochl or.i de i n matri x for tion,
30containing: - 7 cgﬁé?’“@?ﬁ}b‘é&%ﬁé“%ﬁ‘reggﬁqd&?iaﬁlgTe fﬁpﬁraﬂﬂ?ggﬂl’i‘? “BF* Lact ose
(spray-dried): 69.ghtaed.tablet c) Povidone : 5.0 ng/tablet d) Eudragit(r)
RS 30D (solids) : 10.0 ng/tablet 5e) Triacetin(r): 2.0 ng/tablet O Stearyl
al cohol: P5.0 ng/tablet g) Talc: 2.5 ng/tablet h) Magnesium Stearate: 1.25

ng/tablet; and [ he. r | et | r r \Y/ oW ng
steps: 101. Eud\r,[’gﬁggllﬁ(f!r1 tﬂﬁ§ ‘%ﬁ%ggﬁg&%ra fngégrélﬁdrl{t“?l}tggf@ggg%gﬁﬁg%&ﬁﬁﬁék passi ng
through a 60 nmesh gemebreakmgdtromgttrefurs ey the urdabgaf thotblepitosxdefatras y 5

mnutes or until a unjformdjspersion js observed. 2. Oxycodone HCI1,

| act ose, and povi dénkisarefersplysaepspred yswerthe pehlevess caprirE-ofheasdy dhe EERD)
bow , and the suspenst j i d. 3.
After spraying, the&gé@%ﬁg{f%ﬁﬁ?c%gggg?l?ﬁ%géa#lé;s/g%gg(f:c{&ggrt}ﬁ’a}t?@ necessary
to reduce2d unps. preferablhencdsyredjimatheiralention esphswga Textur Anatrer.

5. In the neantine, the required anount of stearyl alcohol is nelted at a
20t enperature of approximately 70C. 6. The nelted stearyl alcohol is

i ncor porat ed i ntjgos2)€a GirBRHpahmeRr Bhihk @xf¥hdéd@leade mAfR fomi@atiHsaRatlcahi on i s
transferred to a fluid bed granulator/dryer or trays and allowed to cool to
room t enper at ur e obe Berived from thg indenéation d¢se ds @frsarimcgahomiﬁthe weEnthassed
through a #12 screen, 9...The waxed granul.ati i ..

m xer/ bl ender and F’%}B?cﬁegé?lg%feﬁ%tﬂx %%T%rl%ﬁﬁilgé%b?%ﬁ%ﬂﬁﬁ é%@fn%[egﬁg&%eét as
magnesi un st ear at edésefib&Psbony TRivedrk v3lugicotit §ondd ). thd iregyalasfhefoled @ver
conpressed into 125 tablets on a suitable tabletting machine. WD

2008/ 023261PCT/I826G;T"/1956@23§-15 - 75 - 100218] Phar nmacoki netic paraneters such
as C. and timx, AUCt, AUCIrth etc. describing the blood plasma curve can be
obtained in clinical trials, first by single-dose adm nistration of the
active agent, e.[0053xBledcmmbresistant towndsbing8iis defmed partbo pgrposy ofi certaimeal t hy
R i it
context ofgthe pregaitvel MieRid With a BERWTRERNKS eidride® abARBYIEHEt Biéskingdso AUC,

C. and trnax refer to nmean values. Further, in the context of the present
invention, in vivo paraneters such as values for AUC, C',"x, tnin", or

anal gesic efficacy refer to paraneters or val ues obtained after

1l0adm ni stration at steady state or of a single dose to human patients.
1002191 The Cm ax val ue indicates the maxi num bl ood pl asma concentration of
the active agent. The trnax value indicates the tine point at which the
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5magni tude of the slope of the linear regression of the | og concentration
versus tinme profile during the term nal phase. [00224] tu2z is the apparent
pl asma t ex@i0é0285@se half-l1ife and is comonly determ peg BsotvdRes =
(1112)1 kz 10 [00225] The lag tine tiag is estimated as the tinepoint

i mredi ately prior to the first neasurabl e plasma concentration val ue.

[ 00226] The term "heal thy" human subject{ refers to a male or female with
15average val ues as regards hei ght, weight and physi ol ogi cal paraneters,
such as bl ood pressure, etc. Healthy human subjects for the purposes of the
present invention are sel ected according to inclusion and excl usion
criteria which are based on and in accordance with recommendati ons of the

I nternational Conference for Harnoni zation of Cinical Trials (ICH. 20
[00227] Thus, i nclnsmore thin alsruk 60%ahipkhese prefembl yamdmbenthhresbang 86bet ween 18

to 50 years, inclusjye, a bod ight ranging from50.to 100 k 110 to 220
| bs) and a Body N&Z‘éc\ép?fﬁe%o’(eﬂ%f:&f.?‘igwé‘hg‘a@ b‘(%é&r@&‘}c fat &l ‘é’ﬁts are
heal thy and free qfrefQfb ke thafABOEITA, fhi kAR Aot BlBTEdRANEK than
25nmedi cal hi story, physical examnation, vital signs, and

el ect r ocar di ogr amabiohta20% ¢nekress, d0%cthickdessoabVanthigkoessnt i al nust be using an
adequat e %nd reliable nmethod of contraception, such as a barrier with

addi ti onal” spermcide foamor jelly, an intra-uterine device, hornonal

contraception ( P8} the PtPod€ 6PEdrivaserabodiBe@s 6f thetprésentintéttloa)dosdgaat
femal es who are - 77 - postnenopausal nust have been postnenopausal > 1

year and have el eViarmglarsaegardedos|‘resistans (4 seohol pxigaciiepnyhen thesepectiyed t hat
subjects are willi 0 Jr ot i - ' dyx i ]
S100596] A fur t nerdtads ol Rerlides in ARG pR G WL ek deiniBISe .
from strenuous exeAppsstusil(baset) iel 00npimrie 960 wi yirmuldtet igastrit fieid withdut not

begin a new exercise pro m nor participate in nusual | y, strenuous
physi cal ]é)xerfti pn.enib‘[ne-‘bgégf) BT %Fﬁ‘?@?liaﬁgﬂéﬁr agacterzed by Mgy es are
pregnant (posi tive,dehfa iR Ghnd I?Eh%dg9o.@%hfs?9fe%rga§tal 08ranli@ctsat i ng,

any history of or ‘current drug or al cohol abuse for five years, a history
of or any current hongindrepsfertetat 0i5gA75iand éhur, even mieradprafsrrzd9bP.pt i on,

di stribution, net i,sm.ar.excretjion, use o i Qi d- t ai ni ng
medi cation in t hea&pﬁétl at"l‘?ﬁr? 5‘“{%6‘)‘& Ry PreieEe ﬁﬁ@?%ﬂy?éfana% rSs%fﬂsi tivity
to oxycodone, nal tdigeQiRn tRit delaft 86 ntRETRAHABSUt 281 poird & preffably Rsjuent

nausea or enesis regardl ess of etiology, any history of seizures or head
trauma wilsh curr ermorsdhueabent 1% painis ghedchel paid ime poipts flomdtheg st udy duri ng

the thirty (30) d i-ng - - L i.n:thi y
significant ill ne%ﬁggjéoﬁlﬁgglﬁ%nﬁ?lrs%dght&p(a)lj)ate a§a§u}ﬁp é%géllss gAP%atgg?ni tial
dose in this studypbasked aofl OGpm ire@lilaat simnlatedcdasaticnitnid kmithoutenzpmao IKEGF)
repl acenent therapy épor monal contraception is allowed), vitam ns, herbal,
and/ or nineral suppBénentigoulietpngl he 7 days preceding the initial dose,
refusal to abstain fromfood for 10 hours preceding and 4 hours foll ow ng
adm nistration or for 4 hours follow ng adm ni strati on of the study drugs
and 25t 0 2bst ai {0055pThe &frineitaneparresisianth foxghepurpeses i therpresgnisiagéntion
confinement, consunption, of cohol i verages Within forty-eight (48)
our s of it al - SR Scioatearh bt o rredge HeisBle i &) ow ng
initial study drugegsihdd tdlal@hbldktrabticii Prefer@bly HIBK af@efifed uwbbvedindihgpt | ne
products within 45 days of study drug administration or a positive urine
cotinine test, bl duwedurthsr tasepesogsisant shasadignifdiced within 30 days prior to
adm ni stration of the study drugs or - 78 - anytine during the study,
except as required by the clinical study protocol, positive results for
urine drup scregousepFopthelpugiiseonthaprasbstdkvantion thetamh "geive agent'aisdiefisght i ti s
B surface antigen (HBsAg), hepatitis B surface antibody HBs unl ess

i muni zed), hepat i 8SiaPherBageuBertly ackmt subsiense Which grgly e\?é"‘%‘ﬂﬁﬁ%ﬁéﬁé’%&

chal | enge test, pr &g%?}ggsig_l bert's Syndrone or any known hepatobiliary

abnormalities and that t | nvesti gator believes the subject to be
unsui tabl e for reason(s) not specifically stated above. [ 00230]

Subj ects neetin the inclusion criteria and none.of .the exclusion
Toorsteri i | 1 7} EnnowpOts of Hegreat Bty ™ Pestiobieid EalSir o

popul ati o3y i s the @FlRHEs HHhgls bOhB&Inds Wh®cdhssitims b tanhpRthds s¢ls@ed frohTh©0232]
The random zed safety population is the group of subjects who are

random zed, receive study drug, and have at | east one post dose safety
assessnent. [00233] The full analysis population for PK netrics will be the
group of 20subjects who are random zed, receive study drug, and have at

| east one valid PK nmetric. Subjects experiencing enesis within 12 hours
after dosing m ght be included based on visual inspection of the PK

o, o - o



[ 00240] Hemat ol ogy eval uations include determ nation of hematocrit,

10henogl obin, platelet count, red blood cell count, white blood cell count,
white bl oQ@ 26&@)d23sifferential (% and absol ute): basophi perBsetoReis | S,

| ynphocyt es, nonocytes and neutrophils. 1002411 Serol ogy eval uati ons

i ncl ude determ nation of hepatitis B surface 15antigen (HBsAg), hepatitis B
surface anti body (HBsAb) and hepatitis C antibody (anti-HCV). 1002421
Urinal ysis eval uations include deter minat1on of col or, appear ance, pH,

gl ucose, ketones, urobilinogen, nitrite, occult blood, protein, |eukocyte
20esterase, mcroscopi c and macroscopi c eval uation, specific gravity.
1002431 Screen for drugs of abuse includes urin screen with respect to

opi ates, anphet am nes, cannabi noi ds, benzodi azepi nes, cocai ne, cotinine,

bar bi turates, phengygh belbpisids et haitdngovnd apEepgXKTRoEsRhds ahesihgle t est s,
25such as bl ood al cohol and breathal yzer test. [00244] Furt her tests, for
fenmal es only i ncl uRRICIHALANSTRTEALOAHUGAOBOL opigid O gRaFBGICTRIKE aPl‘H‘dser um

follicle stimulati e usal
forml o5 only) - SpnRRRRR ek aib Rl rE ot ARE AR AL IRRPRE TS
[00245] The presentnd sivgerpardal opidid agomistue arombirdatioh pf dasiel dheid agbuikts
reference to the accp exanpl.es. It, shoul nder tood howeyer,
hat the 5t of | ovi HENIRBIASRRS Al SLOR PR agphis: DU Pl AT Gt g mYR 4Bt
taken in any way agafaldidid hgémgglw% otn%re IﬂBl%rHﬁl&ﬂanﬁM!}Etére&Q{rﬁ&gdfG] I'n
Exanple 1 a 200 ng tablet including nmg of oxycodone HCI was prepared
usi ng hi gh nol ecul ethengeiesfiat, splts, pedrlay:sen@sqixat@nethmof:@qmpﬂmwwfwny ef the

hydr oxypr opyl cel Ifél 0se. Qsition: 15 Ingredient ng/unit (1/0 Oxycodone
HC1 10 5 Pol yet hyl % approxi mately 4,000, 000; Pol yoxTM W5R-
301) 160 80 Hydroxypr opyI Oel | ul ose (KI ucel TM HXF) 30 15 Total 200 100

Process of manufacture: - ycodone HCl, Pq] yethylene Oxi de and

hydr oxyprbbyl cd?938] dde W@é@ntdﬁ‘fﬁnﬁpk ébﬁcl%e%hqfﬁ‘%/‘ﬁﬂ{?ﬁlf’%]é?éme@téﬁ RNEPMIRASK e
Handy Chopper dual 4l ;aﬂg 119LERplabl €nd was
conpressed to tar gtclaltgu\;\gg:gfgtﬁ%égn a si %céng?ﬁfﬁo%?&ﬂgrﬁ%eut%g gstypType F 3
press 3. Step 2 tadultahaeodere spread onto a tray and placed in a Hot pack
nodel 435304 oven at 70 C for approxinmately 14.5 hours to cure the tablets.
[00247] In vitro testing including testing tanper resistance (hamer and
10breaki ng strengjgy| %ﬁﬁﬂac@uﬁ%aﬂﬁ%&&&)%feesaitg’ irtle Bl afXAdt datite@onas
performed as follows. [0024 e tablets were tested in vitro using USP
Appar at usl® ( paddl m))r@IIlCS’@ldr%ah’S puchge iy dtocklonide.dtydbbgemide; sulfatey posphathout

20, v at 230 i BB RPee iy e bl o sfehal? FBRBBe Lo oa

tablets, cured tabhglesteafatirdi@imithetike] subfondtbaduck Bethetiarésatfohstb) et s were
tested. The cured tablets were flattened with_a hanmer using 7 20rranua||y
conduct ed hanmer skemerresulfenaiaypaptucpesuliprale. and tisdiken gminprasid splfs spch as

di mensi ons before fLer f [ t PNt A o8] €s
wer e eval uated on ﬁ %gfea%sg)arsgtu}fh‘?? eél&%ﬁg agggﬁcpg(se ga&r%el%lr%e%eﬁnt ed |Sn0Té1b le 1.1.
[00250] A a furt hmlt pataparm sas icediamcelt ted the lﬂch;aalkalmctatthbiemlssunbras

subj ected to 25 a breaki n strength est a farce  of maxi mum of
756 Newt on ust ng. A Rmca Beneany saiged ol g arghsruSeuch o

resistance to breafiefi§ianfi€ sAIE pYHillihe 3418 pidotife Bilﬁ%ﬁﬁh@lﬂmﬁxﬂ: shabl e 1- 1. - 83

triethanolamine salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine

salt and the like.
25
[0060] The opioids used according to the present invention may contain one or
more asymmetric centers and may give rise to enantiomers, diastereomers, or
other stereoisomeric forms. The present invention is also meant to
encompass the use of all such possible forms as well as their racemic and

30 resolved forms and compositions thereof. When the compounds described



[00251] In addition, cured tablets were tested in vitro using ethanol

medi a at et hanol

concentrations of 0% 20% and 40% to eval uate al cohol

| SGF

extract abybizbdg23Rst i Nng was perfornmed using USP Appar at pgrgpidaesse) at S0
rpomin 500 mM of nmedia at 37C, using a Perkin El mer UVNLS Spectroneter

5Lanbda 20, UV at 220 nM Sanple tinme points include 0.5 and 1 hour.

The

results are also presented in Table 1.2, Table 1.1 Cured Uncured whol e
by 7 hanmer strikes Tabi%t Di mensi ons Thi ckness (mm 4.52 |
4.39 1 2.23 2 Dianeter (m) - 7.561 10.272 Breaking strength (N) - 196+ 3
- D aneter (m) post breaking strength test 7.33 1 - Dissolution (%
Rel eased) (n = 3 tabs per vessel) 0.5 hr 13 34 33 11w 18 46 45 2 hr
62 4 hr 43 81 83 8 hr 65 86 87 17 hr 85 86

Whol e Fl att ened

10

15

20

25

30

herein contain olefinic double bonds or other centers of geometric
asymmetry, it is intended to include both E and Z geometric isomers. All

tautomers are intended to be encompassed by the present invention as well.

[0061] As used herein, the term "stereoisomers" is a general term for all isomers
of individual molecules that differ only in the orientation of their atoms is
space. It includes enantiomers and isomers of compounds with more than

one chiral center that are not mirror images of one another (diastereomers).

[0062] The term "chiral center" refers to a carbon atom to which four different

groups are attached.

[0063] The term "enantiomer" or "enantiomeric" refers to a molecule that is
nonsuperimposeable on its mirror image and hence optically active wherein
the enantiomer rotates the plane of polarized light in one direction and its

mirror image rotates the plane of polarized light in the opposite direction.

[0064] The term "racemic" refers to a mixture of equal parts of enantiomers and

which is optically inactive.

[0065] The term "resolution" refers to the separation or concentration or

depletion of one of the two enantiomeric forms of a molecule.

[0066] Opioid agonists useful in the present invention include, but are not limited
to, alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine,
bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
desomorphine, dextromoramide, dezocine, diampromide, diamorphone,
dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,

ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene,

28 63



87 102 n = nmedi an of 3 neasurenentsn = nedian of 5 neasurenents 3 196+
means that subjected to the maximumforce of 196 Newton the tablets did not
break, n womeaimseeof 3 nmeasurenents WO 2008/ 023261PCT/ pBZABNOOORSIHS - 84 -
Table 1.2 Dissolution (% Rel eased) (n = 2 tabs per vessel) Tine 0% Et hanol
Concentration in SG- 20% Et hanol Concentration in SG- 40% Et hanol
Concentration in SG uncured cured uncyyed cured uncured cured 0.5 13 37
13 32 11 33 1 22 50 21 46 22 43 5 EXAMPLE 2 1002521 In Exanple 2 three
different 100 ng tablets including 10 and 20 ng of Oxycodone HCl were
prepared using high nol ecul ar wei ght pol yet hyl ene 10o0xi de and optional ly
hydr oxypropyl cellul ose. Conpositions: Exanple 2.1 Exanple 2.2 Exanple 2.3
Ingredient ng / unit ng / unit ng / unit Oxycodone HCI 10 20 10

Pol yet hyl ene Oxi deetpiphineagiby droctoeplehe; fentanyl and derivatives, hydrocodone,

hydromorphone, hydroxypethidine, isomethadone, ketobemidone,
levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol,
metazocine, methadone, metopon, morphine, myrophine, narceine,

5 nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,
normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine,
piminodine, piritramide, propheptazine, promedol, propéridine,
propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable

10 salts, hydrates and solvates thereof, mixtures of any of the foregoing, and the

like.

[0067] Opioid antagonists useful in combination with opioid agonists as
described above are e.g. naloxone, naltrexone and nalmephene or
15 pharmaceutically acceptable salts, hydrates and solvates thereof, mixtures of

any of the foregoing, and the like.

[0068] In certain embodiments e.g. a combination of oxycodone HCI and

naloxone HCI in a ratio of 2:1 is used.

20
[0069] In certain embodiments, the opioid analgesic is selected from codeine,
morphine, oxycodone, hydrocodone, hydromorphone, or oxymorphone or
pharmaceutically acceptable salts, hydrates and solvates thereof, mixtures of
any of the foregoing, and the like.
25

[0070] In certain embodiments, the opioid analgesic is oxycodone,
hydromorphone or oxymorphone or a salt thereof such as e.g. the
hydrochloride. The dosage form comprises from about 5 mg to about 500 mg
oxycodone hydrochloride, from about 1 mg to about 100 mg hydromorphone

30 hydrochloride or from about 5 mg to about 500 mg oxymorphone



4,000, 000; pol yoxTM W5R301) 90 80 85 I | ydroxypropyl Cellul ose (Kl ucel TM
HXF) 0 0 5 Total 100 100 100 - 85 - Process of manufacture: The processing

steps to wenuisapkiie tablets were as follows: 51. &ycodgeg/lk@omozsw
Pol yet hyl ene Oxi de and Hydr oxypropyl Cellul ose were dry mxed in a | ow high

shear Bl ack & Decker Handy Chopper dual blade mxer with a 1.5 cup
capacity. 2. Step 1 blend was conpressed to target weight on a single
station tablet Manesty Type F 3 press.'%ﬁ'S. Step 2 tablets were spread
onto a tray placed in a Hotpack nodel 435304 oven at 70 - 75 C for
approximately 6 to 9 hours to cure the tablets. 151002531 In vitro testing
including testing for tanper resistance (bench press and breaking strength
test) was performed as follows. 1002541 The cured tablets were tested in

vitro using USP Appaireéhisride. (floakidlselts, dtritadlivepon formSMR uitd, squiloddred gastric
fluid without enzymes (SGF) at 37 C, 20using a Perkin Elmer UYNI S
Spect ronet er Lambd@mounts ehanytotherph WaCQHFC@HY?‘a"LﬂP@P? saH@r deri wdive Ioéfqrg‘ned

tablets were testeﬁkcluﬁmg &gh@%@g&@@% ma@ésta%a%glvut%g egth%ifﬁg b9§em L bo 2

Carver style bench pres I cal tanperi e resu S are
presented in Tabl euéd E‘ﬁe[dlﬁﬁgéﬂomomphwstdwgrs mg,rﬁ)émgl; ¢8ngt dhowm, 2@ wig, 30he

cured tablets were su ct bre ren h tes a force
of a maxi rmum of 19'6‘g!\£ fﬂ 6‘?@%5@%%1 %(L’PgQ /mﬁﬁéﬁé‘\gﬁ’&éﬁ&@*
eval uate the resi sEanRc@éleretiintfar a]iﬂﬁl_{_nfﬁﬁ‘éhg%ﬂﬁfﬁh&ﬁﬁ@&ﬂkﬁl in Tabl e 2.

WO 2008/ 023261PCT/ 1132007/ 002515 - 86 - 1 anple 2.2
Exann le 2.3 V\hoI@C(iptahieBalt Merivatiene ogdorpyinghdite tpxtegtshmmdt@l(ydrafeszqndﬂ atten

e by bench bress YR8 Lty ah PR By PP Fe B s o1

10 mg, 15 mg, 20 mg, 30, mg, 40 mg, 45 mg, 60 mg, or 80 mg, 90 mg, 120

10 mg or 160 mg oxymorphone hydrochloride or equimolar amounts of any
other pharmaceutically acceptable salt, derivative or form including but not
limited to hydrates and solvates or of the free base. The dosage form
comprises e.g. 2 mg, 4 mg, 8 mg, 12 mg, 16 mg, 24 mg, 32 mg, 48 mg or 64
mg hydromorphone hydrochloride or equimolar amounts of any other

15 pharmaceutically acceptable salt, derivative or form including but not limited

to hydrates and solvates or of the free base.

[0071] WO 2005/097801 A1, US 7,129,248 B2 and US 2006/0173029 Al, all of
which are hereby incorporated by reference, describe a process for preparing
20 oxycodone hydrochloride having a 14-hydroxycodeinone level of less than
about 25 ppm, preferably of less than about 15 ppm, less than about 10 ppm,
or less than about 5 ppm, more preferably of less than about 2 ppm, less than

about 1 ppm, less than about 0.5 ppm or less than about 0.25 ppm.

25 [0072] The term “ppm” as used herein means “parts per million”. Regarding 14-
hydroxycodeinone, “ppm” means parts per million of 14-hydroxycodeinone
in a particular sample product. The 14-hydroxycodeinone level can be
determined by any method known in the art, preferably by HPLC analysis
using UV detection.

30



12.80 6.58 13.44 6.46 12.86 Thicknes s (%9 17.3 - 26.8 - 14.0 Breaking
strength (N) 196+ | 196+ | ilia 196+ | n/a Dissolution (% Released) (n =

1) 0.5 hrwd%odkfa95%150 40 56 1 hr 50 62 57 71 55 72 2 herARaodSepiO1l 77 89
4 hr 81 82 95 93 93 100 8 lir 82 82

-25 -

[0073] In certain embodiments of the present invention, wherein the active agent
is oxycodone hydrochloride, oxycodone hydrochloride is used having a 14-
hydroxycodeinone level of less than about 25 ppm, preferably of less than
about 15 ppm, less than about 10 ppm, or less than about 5 ppm, more
5 preferably of less than about 2 ppm, less than about 1 ppm, less than about
0.5 ppm or less than about 0.25 ppm.

[0074] In certain other embodiments other therapeutically active agents may be
used in accordance with the present invention, either in combination with

10 opioids or instead of opioids. Examples of such therapeutically active agents
include antihistamines (e.g., dimenhydrinate, diphenhydramine,
chlorpheniramine and dexchlorpheniramine maleate), non -steroidal anti-
inflammatory agents (e.g., naproxen, diclofenac, indomethacin, ibuprofen,
sulindac, Cox-2 inhibitors) and acetaminophen, anti-emetics (e.g.,

15 metoclopramide, methylnaltrexone), anti-epileptics (e.g., phenytoin,
meprobmate and nitrazepam), vasodilators (e.g., nifedipine, papaverine,
diltiazem and nicardipine), anti-tussive agents and expectorants (e.g. codeine
phosphate), anti-asthmatics (e.g. theophylline), antacids, anti-spasmodics
(e.g. atropine, scopolamine), antidiabetics (e.g., insulin), diuretics (e.g.,

20 ethacrynic acid, bendrofluthiazide), anti-hypotensives (e.g., propranolol,
clonidine), antihypertensives (e.g., clonidine, methyldopa), bronchodilatiors
(e.g., albuterol), steroids (e.g., hydrocortisone, triamcinolone, prednisone),
antibiotics (e.g., tetracycline), antihemorrhoidals, hypnotics, psychotropics,
antidiarrheals, mucolytics, sedatives, decongestants (e.g. pseudoephedrine ),

25 laxatives, vitamins, stimulants (including appetite suppressants such as
phenylpropanolamine) and cannabinoids, as well as pharmaceutically

acceptable salts, hydrates, and solvates of the same.

[0075] In certain embodiments, the invention is directed to the use of Cox-2

30 inhibitors as active agents, in combination with opioid analgesics or instead



95 93 94 100 12 hr 83 82 96 94 95 101 196+ neans that subjected to the
maxi mum force of 196 Newton the tablets did not break EXAMPLE 3 [00256] In
Exanpl e 3we 28632811t abl et prepared including 10 ng oxycedwnB20iCdo2arsd hi gh
nol ecul ar wei ght pol yet hyl ene oxi de were prepared. Conposition: - 87 -
Ingredient ng / unit 04 Oxycodone HCl1 10 5 Pol yet hyl ene Oxi de (MN

approxi mately 4, 000, 000; Pol yoxTM WSR30 188 94 Magnesium Stearate 2 1
Total 200 100 Process of manufacture:” e processing steps to manufacture
tablets were as follows: 1. Oxycodone HCl, Polyethyl ene Oxi de and Magnesi um
Stearate were dry mxed in a | ow high shear Bl ack & Decker Handy Chopper
dual blade mxer with a 1.5 cup capacity. 102. Step 1 bl end was conpressed
to target weight on a single station tablet Manesty Type F 3 press. 3.Step
2 tabl ets were pl ackspioidtanalgedicsayorpkanpld thowse dfidioxeZ lnhitoced swéB3804 oven at

70 Cfor Ito 14 hours to cure the able | it testing
i ncl udi ng testing T"Sﬁ’xfcéﬁ‘p FhydzQyst-gedy ?%FSI 5‘%8?(5 %‘%ﬂ?ﬁl\éﬂ[{'g’gf ) was
performed as foll osﬁaoﬁl@&m-ca;%xéxﬁhé qtlsmwae? %@afs@l@sédﬂn\U S Seri4p Ny USP
Apparatus 1 (basket) at 100 rpmin 9 m sim d gastric fluid w thout

enzymes (SGF) at 370/Q36, %IargiE@&Zﬂ:%}%kwhlﬁlamehert:hbr\lnsowmdrh)h@f@mq@anbda 20

3. 4, 8. ahd 14 hotfrurmeraC il yIAREFZ RSO S el B OLi e

tabl ets and di ssol SéridMNo. 6066 34ar»ﬂua{ SS@be?dndolﬂpoTaﬂéﬂ ®y BefeledOs) 20kcadb a
further tanper resistance test, the cured and uncured tabl ets were

5subj ected to a brald-dgnetyphgn)-3sarlugpmsthyly 1H-pBrak-lof a maX| mum of 196
ek on Lei 00 . SE )R BESBhoh A5 IRALE LSS SR N DR b ce <
Ti me (hours) hereby incorporated by reference, nimesulide (N-(4-Nitro-2-
10 phenoxyphenyl)methanesulfonamide), as disclosed in U.S. Serial No.
10/057,630, which is hereby incorporated by reference, and N-[3-
(formylamino)-4-oxo-6-phenoxy-4H-1-benzopyran-7-yl]
methanesulfonamide (T-614), as disclosed in U.S. Serial No. 10/057,632,
which is hereby incorporated by reference.
15
[0076] The present invention is also directed to the dosage forms utilizing active
agents such as for example, benzodiazepines, barbiturates or amphetamines.

These may be combined with the respective antagonists.

20 [0077] The term “benzodiazepines” refers to benzodiazepines and drugs that are
derivatives of benzodiazepine that are able to depress the central nervous
system. Benzodiazepines include, but are not limited to, alprazolam,
bromazepam, chlordiazepoxide, clorazepate, diazepam, estazolam,
flurazepam, halazepam, ketazolam, lorazepam, nitrazepam, oxazepam,

25 prazepam, quazepam, temazepam, triazolam, methylphenidate as well as
pharmaceutically acceptable salts, hydrates, and solvates and mixtures
thereof. Benzodiazepine antagonists that can be used in the present invention
include, but are not limited to, flumazenil as well as pharmaceutically
acceptable salts, hydrates, and solvates.

30



, 1 21 4" 81 142 Tabl et Di nension s Wight (ng) 208 208 209 209 208 210
Thi ckness (mm) 4.74 5.17 5.25 5.17 5.17 4.85 Dianeter (nm 7.93 7.85 7.80
7.75 7. 69%06.2688/02Br6eaki ng strength (N) 176 196+3 196+3 196+3BARG6R5106+3

Di ssolution (% Released) (n = 2) 0.5 hr Not tested Not tested 16 11 15 33
| hr 23 18 23 50

-27-

[0078] Barbiturates refer to sedative-hypnotic drugs derived from barbituric acid
(2, 4, 6,-trioxohexahydropyrimidine). Barbiturates include, but are not
limited to, amobarbital, aprobarbotal, butabarbital, butalbital, methohexital,
mephobarbital, metharbital, pentobarbital, phenobarbital, secobarbital and as
5 well as pharmaceutically acceptable salts, hydrates, and solvates mixtures
thereof. Barbiturate antagonists that can be used in the present invention
include, but are not limited to, amphetamines as well as pharmaceutically

acceptable salts, hydrates, and solvates.

10 [0079] Stimulants refer to drugs that stimulate the central nervous system.
Stimulants include, but are not limited to, amphetamines, such as
amphetamine, dextroamphetamine resin complex, dextroamphetamine,
methamphetamine, methylphenidate as well as pharmaceutically acceptable
salts, hydrates, and solvates and mixtures thereof. Stimulant antagonists that

15 can be used in the present invention include, but are not limited to,
benzodiazepines, as well as pharmaceutically acceptable salts, hydrates, and

solvates as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

20
[0080] Fig. 1 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of tablets of Example 7.1 before (left side) and after
(right side) the breaking strength test using the Schleuniger Model 6D
apparatus.
25

[0081] Fig. 2 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of tablets of Example 7.2 before (left side) and after
(right side) the breaking strength test using the Schleuniger Model 6D
apparatus.

30



2 hr 34 28 36 69 4 hr 54 45 58 87 8 hr 81 69 83 93 12 hr 96 83
92 94 Tablet dinensions n = 4 2 Tablet dinensions n = 10 3 196+ neans

t hat subjwot2eab/d2e26tt he maxi mum force of 196 Newton the t ablraBmodoasmsot
break. - 89 - EXAMPLE 4 1002601 In Exanple 4 six different 100 ng tablets
(Exanmples 4.1 to 4.6) 5including 10 ng of oxycodone HO are prepared varying
t he anobunt and nol ecul ar wei ght of the Lésed pol yet hyl ene oxi des.
Conpositions: 4.1 4.2 4.3 4.4 4.5 4, 64 ngredi ent ng/ unit ng/ unit ng/

unit nmg/ unit ng/ unit ng/ unit Oxycodone HCl

[0082] Fig. 3 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of tablets of Example 7.3 before (left side) and after
(right side) the breaking strength test using the Schleuniger Model 6D

apparatus.

[0083] Fig. 4 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of a tablet of Example 7.1 after flattening with a

Carver manual bench press (hydraulic unit model #3912).

10 [0084] Fig. 5 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of a tablet of Example 7.2 after flattening with a

Carver manual bench press (hydraulic unit model #3912).

[0085] Fig. 6 is a photograph that depicts a top view (view is in line with the
15 thickness of the tablet) of a tablet of Example 7.3 after flattening with a

Carver manual bench press (hydraulic unit model #3912).

[0086] Fig. 7 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of a tablet of Example 7.1 after 10 manually

20 conducted hammer strikes.

[0087] Fig. 8 is a photograph that depicts a top view (view is in line with the
thickness of the tablet) of a tablet of Example 7.2 after 10 manually
conducted hammer strikes.

25

[0088] Fig. 9 is a photograph that depicts a top view (view is in line with the

thickness of the tablet) of a tablet of Example 7.3 after 10 manually

conducted hammer strikes.



10 10 10 10 10 10 Pol yet hyl ene Oxi de (MN approxi mately 4,000, 000; Pol yoxTM
WBR 301) 89.5 79.5 69.5 89.00 ("----, - _-_, 00 Polyethyl ene xide (MN

appr oxi magel%osl266900; Pol yoxTM N10) 010 20 0 0 Pol yeplyhenRtdesie (MA
approxi mately 2,000, 000; PolyoxI n\N-60K) O O O O 089.5 Pol yet hyl ene Oxi de

MA appr oxi matel y 7,000, 000; Pol yoxTm W5R 303) 0 O 0 O 89.50 Butyl ated
Hydr oxyt ol uene (BI—FI') 00O0O0.500 I\/agne5|um Stearate 0.5 0.5 0.5 0.5 0.50.5
Total 100 100 29 -

[0089] Fig. 10 is a diagram that depicts the temperature profile of the curing

process of Example 13.1.

[0090] Fig. 11 is a diagram that depicts the temperature profile of the curing
5 process of Example 13.2.

[0091] Fig. 12 is a diagram that depicts the temperature profile of the curing

process of Example 13.3.

10 [0092] Fig. 13 is a diagram that depicts the temperature profile of the curing

process of Example 13.4.

[0093] Fig. 14 is a diagram that depicts the temperature profile of the curing
process of Example 13.5.
15
[0094] Fig. 15 is a diagram that depicts the temperature profile of the curing

process of Example 14.1.

[0095] Fig. 16 is a diagram that depicts the temperature profile of the curing
20 process of Example 14.2.

[0096] Fig. 17 is a diagram that depicts the temperature profile of the curing

process of Example 14.3.

25 [0097] Fig. 18 is a diagram that depicts the temperature profile of the curing
process of Example 14.4.

[0098] Fig. 19 is a diagram that depicts the temperature profile of the curing
process of Example 14.5.
30
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Example 13.5 tablet (cured for 30 minutes, uncoated).

15
[00104] Fig. 25 is a diagram of Example 20 indentation test performed with an
Example 17.1 tablet (cured for 15 minutes at 72 °C, coated).
[00105]) Fig. 26 is a diagram of Example 20 indentation test performed with an
20 Example 18.2 tablet (cured for 15 minutes at 72 °C, coated).
[00106] Fig. 27 is a diagram of Example 20 indentation test performed with an
Example 14.1 tablet (cured for 1 hour, coated).
25 [00107] Fig. 28 is a diagram of Example 20 indentation test performed with.an

Example 14.2 tablet (cured for 1 hour, coated).

[00108] Fig. 29 is a diagram of Example 20 indentation test performed with an
Example 14.3 tablet (cured for 1 hour, coated).
30
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[00109] Fig. 30 is a diagram of Example 20 indentation test performed with an
Example 14.4 tablet (cured for 1 hour, coated).

[00110] Fig. 31 is a diagram of Example 20 indentation test performed with an
5 Example 14.5 tablet (cured for 1 hour, coated).

[00111] Fig. 32 is a diagram of Example 20 indentation test performed with an

Example 16.1 tablet (cured for 15 minutes, coated).

10 [00112] Fig. 33 is a diagram of Example 20 indentation test performed with an
Example 16.2 tablet (cured for 15 minutes, coated).

[00113] Fig. 34 is a diagram of Example 21 indentation tests performed with
an Example 16.1 tablet (cured for 15 minutes, coated) and with a commercial

15 Oxycontin™ 60 mg tablet.

[00114] Fig. 35 is a diagram of Example 21 indentation tests performed with
an Example 16.2 tablet (cured for 15 minutes, coated) and with a commercial

OxycontinTM 80 mg tablet.

20
[00115] Fig. 36 shows the mean plasma oxycodone concentration versus time
profile on linear scale [Population: Full Analysis (Fed State)] according to
Example 26.
25 [00116] Fig. 37 shows the mean plasma oxycodone concentration versus time

profile on log-linear scale [Population: Full Analysis (Fed State)] according
to Example 26.
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[00117] Fig. 38 shows the mean plasma oxycodone concentration versus time
profile on linear scale [Population: Full Analysis (Fasted State)] according to

Example 26.

5 [00118] Fig. 39 shows the mean plasma oxycodone concentration versus time
profile on log-linear scale [Population: Full Analysis (Fasted State)]

according to Example 26.

[00119] Figure 40 shows representative images of crushed OxyContinTM 10mg
10 and crushed Example 7.2 tablets, according to Example 27.

[00120] Figure 41 shows representative images of milled Example 7.2 and
OxyContin™ 10 mg tablets before and after 45 minutes of dissolution,

according to Example 27.

15
[00121] Figure 42 shows dissolution profiles of milled Example 7.2 tablets and
crushed OxyContin™ 10 mg tablets, according to Example 27.
[00122] Figure 43 shows particle size distribution graphs of milled tablets
20 (OxyContin™ 10 mg, Example 7.2 and Example 14.5 tablets), according to

Example 27.
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DETAILED DESCRIPTION

[00123] In certain embodiments, the present invention is directed to a process
of preparing a solid oral extended release pharmaceutical dosage form,
comprising at least the steps of:
(a) combining at least
(1)  at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least
1,000,000, and
2) at least one active agent,
to form a composition;
(b)  shaping the composition to form an extended release matrix
formulation; and
(©) curing said extended release matrix formulation comprising at least a
curing step of subjecting the extended release matrix formulation to a
temperature which is at least the softening temperature of said polyethylene
oxide for a time period of at least about 1 minute.

Preferably, the curing is conducted at atmospheric pressure.

[00124] In a certain embodiment the present invention concerns a process of
preparing a solid oral extended release pharmaceutical dosage form,
comprising at least the steps of:

(a) combining at least
(1)  at least one polyethylene oxide having, based on rheological
measurements, an molecular weight of at least 1,000,000; and
2) at least one active agent,
to form a composition;
(b) shaping the composition to form an extended release matrix

formulation; and

2.31"

d 10
ring
bl e

0.51.01.5
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(c) curing said extended release matrix formulation comprising at least a
curing step of subjecting the extended release matrix formulation to a
temperature which is at least the softening temperature of said
polyethylene oxide for a time period of at least 5 minutes. Preferably, the

5 curing is conducted at atmospheric pressure.

[00125] In certain embodiments, the present invention is directed to a process
of preparing a solid oral extended release pharmaceutical dosage form,
comprising at least the steps of:
10 (a) combining at least
(1)  at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least
1,000,000, and
2) at least one active agent,
15 to form a composition;
(b)  shaping the composition to form an extended release matrix
formulation; and
© curing said extended release matrix formulation comprising at least a
curing step wherein séid polyethylene oxide at least partially melts.

20 Preferably, the curing is conducted at atmospheric pressure.

[00126] In certain embodiments the composition is shaped in step b) to form
an extended release matrix formulation in the form of tablet. For shaping the
extended release matrix formulation in the form of tablet a direct compression

25 process can be used. Direct compression is an efficient and simple process for
shaping tablets by avoiding process steps like wet granulation. However, any
other process for manufacturing tablets as known in the art may be used, such
as wet granulation and subsequent compression of the granules to form
tablets.
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[00127] In one embodiment, the curing of the extended release matrix
formulation in step ¢) comprises at least a curing step wherein the high
molecular weight polyethylene oxide in the extended release matrix
formulation at least partially melts. For example, at least about 20% or at

5 least about 30% of the high molecular weight polyethylene oxide in the
extended release matrix formulation melts. Preferably, at least about 40% or
at least about 50%, more preferably at least about 60%, at least about 75% or
at least about 90% of the high molecular weight polyethylene oxide in the
extended release matrix formulation melts. In a preferred embodiment, about

10 100% of the high molecular weight polyethylene oxide melts.

[00128] In other embodiments, the curing of the extended release matrix

formulation in step ¢) comprises at least a curing step wherein the extended
release matrix formulation is subjected to an elevated temperature for a

15 certain period of time. In such embodiments, the temperature employed in
step ¢), i.e. the curing temperature, is at least as high as the softening
temperature of the high molecular weight polyethylene oxide. Without
wanting to be bound to any theory it is believed that the curing at a
temperature that is at least as high as the softening temperature of the high

20 molecular weight polyethylene oxide causes the polyethylene oxide particles
to at least adhere to each other or even to fuse. According to some
embodiments the curing temperature is at least about 60 °C or at least about
62 °C or ranges from about 62 °C to about 90 °C or from about 62 °C to
about 85 °C or from about 62 °C to about 80 °C or from about 65 °C to about

25 90 °C or from about 65 °C to about 85 °C or from about 65 °C to about 80
°C. The curing temperature preferably ranges from about 68 °C to about 90
°C or from about 68 °C to about 85 °C or from about 68 °C to about 80 °C,
more preferably from about 70 °C to about 90 °C or from about 70 °C to
about 85 °C or from about 70 °C to about 80 °C, most preferably from about

30 72 °C to about 90 °C or from about 72 °C to about 85 °C or from about 72 °C
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to about 80 °C. The curing temperature may be at least about 60 °C or at least
about 62 °C, but less than about 90 °C or less than about 80 °C. Preferably, it
is in the range of from about 62 °C to about 72 °C, in particular from about
68 °C to about 72 °C. Preferably, the curing temperature is at least as high as
5 the lower limit of the softening temperature range of the high molecular
weight polyethylene oxide or at least about 62 °C or at least about 68 °C.
More preferably, the curing temperature is within the softening temperature
range of the high molecular weight polyethylene oxide or at least about 70
°C. Even more preferably, the curing temperature is at least as high as the
10 upper limit of the softening temperature range of the high molecular weight
polyethylene oxide or at least about 72 °C. In an alternative embodiment, the
curing temperature is higher than the upper limit of the softening temperature
range of the high molecular weight polyethylene oxide, for example the
curing temperature is at least about 75 °C or at least about 80 °C.
15
[00129] In those embodiments where the curing of the extended release matrix
formulation in step ¢) comprises at least a curing step wherein the extended
release matrix formulation is subjected to an elevated temperature for a
certain period of time, this period of time is hereinafier referred to as the
20 curing time. For the measurement of the curing time a starting point and an
end point of the curing step is defined. For the purposes of the present
invention, the starting point of the curing step is defined to be the point in

time when the curing temperature is reached. -

25 [00130] In certain embodiments, the temperature profile during the curing step
shows a plateau-like form between the starting point and the end point of the
curing. In such embodiments the end point of the curing step is defined to be
the point in time when the heating is stopped or at least reduced, €.g. by
terminating or reducing the heating and/or by starting a subsequent cooling

30 step, and the temperature subsequently drops below the curing temperature by



1.0 1.5 2.0 Tabl et D nensions Wight (ng) 108 107 108 108 107 Thi ckness
(mm 3.63 3.85 3.82 3.78 3.72 Dianeter (n) 6.74 6.61 6.55 6.48 6. 46

Br eaki ng wbnendhbetN) 91 196+ 3 196+ 3 3 196+ 196+ 3 DipaRb&H7/0688)5 post
breaki ng strength test (measured directly after the test) nashed 2 5.58

5.60 5.56 5.72 Relaxed dianeter (mm post breaking strength test (NLT 15
mn relax period) 5.77 5.75 5.68 5.82 Curing Process Tablet Bed Tenp C
(tenperature probe within the pan -37-

more than about 10 °C and/ or below the lower limit of the softening
temperature range of high molecular weight polyethylene oxide, for example
below about 62 °C. When the curing temperature is reached and the curing
step is thus started, deviations from the curing temperature in the course of
5 the curing step can occur. Such deviations are tolerated as long as they do not

exceed a value of about +10 °C, preferably about +6 °C, and more preferably
about +£3 °C. For example, if a curing temperature of at least about 75 °C is to
be maintained, the measured temperature may temporarily increase to a value
of about 85 °C, preferably about 81 °C and more preferably about 78 °C, and

10 the measured temperature may also temporarily drop down to a value of
about 65 °C, preferably about 69 °C and more preferably about 72 °C. In the
cases of a larger decrease of the temperature and/or in the case that the
temperature drops below the lower limit of the softening temperature range of
high molecular weight polyethylene oxide, for example below about 62 °C,

15 the curing step is discontinued, i.e. an end point is reached. Curing can be

restarted by again reaching the curing temperature.

[00131] In other embodiments, the temperature profile during the curing step
shows a parabolic or triangular form between the starting point and the end
20 point of the curing. This means that after the starting point, i.e. the point in
time when the curing temperature is reached, the temperature further
increases to reach a maximum, and then decreases. In such embodiments, the
end point of the curing step is defined to be the point in time when the
temperature drops below the curing temperature.
25
[00132] In this context, it has to be noted that depending on the apparatus used
for the curing, which will hereinafter be called curing device, different kinds
of temperatures within the curing device can be measured to characterize the
curing temperature.

30
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[00133] In certain embodiments, the curing step may take place in an oven. In
such embodiments, the temperature inside the oven is measured. Based
thereon, when the curing step takes place in an oven, the curing temperature
is defined to be the target inside temperature of the oven and the starting

5 point of the curing step is defined to be the point in time when the inside
temperature of the oven reaches the curing temperature. The end point of the
curing step is defined to be (1) the point in time when the heating is stopped
or at least reduced and the temperature inside the oven subsequently drops
below the curing temperature by more than about 10 °C and/ or below the

10 lower limit of the softening temperature range of high molecular weight
polyethylene oxide, for example below about 62 °C, in a plateau-like
temperature profile or (2) the point in time when the temperature inside the
oven drops below the curing temperature in a parabolic or triangular
temperature profile. Preferably, the curing step starts when the temperature

15 inside the oven reaches a curing temperature of at least about 62 °C, at least
about 68 °C or at least about 70 °C, more preferably of at least about 72 °C or
at least about 75 °C. In preferred embodiments, the temperature profile
during the curing step shows a plateau-like form, wherein the curing
temperature, i.e. the inside temperature of the oven, is preferably at least

20 about 68 °C, for example about 70 °C or about 72 °C or about 73 °C, or lies
within a range of from about 70 °C to about 75 °C, and the curing time is
preferably in the range of from about 30 minutes to about 20 hours, more
preferably from about 30 minutes to about 15 hours, or from about 30
minutes to about 4 hours or from about 30 minutes to about 2 hours. Most

25 preferably, the curing time is in the range of from about 30 minutes to about

90 minutes.

[00134] In certain other embodiments, the curing takes place in curing devices
that are heated by an air flow and comprise a heated air supply (inlet) and an

30 exhaust, like for example a coating pan or fluidized bed. Such curing devices
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will hereinafter be called convection curing devices. In such curing devices, it
is possible to measure the temperature of the inlet air, i.e. the temperature of
the heated air entering the convection curing device and/or the temperature of
the exhaust air, i.e. the temperature of the air leaving the convection curing
device. It is also possible to determine or at least estimate the temperature of
the formulations inside the convection curing device during the curing step,
e.g. by using infrared temperature measurement instruments, such as an IR
gun, or by measuring the temperature using a temperature probe that was
placed inside the curing device near the extended release matrix formulations.
Based thereon, when the curing step takes place in a convection curing
device, the curing temperature can be defined and the curing time can be

measured as the following.

[00135] In one embodiment, wherein the curing time is measured according to

method 1, the curing temperature is defined to be the target inlet air
temperature and the starting point of the curing step is defined to be the point
in time when the inlet air temperature reaches the curing temperature. The
end point of the curing step is defined to be (1) the point in time when the
heating is stopped or at least reduced and the inlet air temperature
subsequently drops below the curing temperature by more than about 10 °C
and/ or below the lower limit of the softening temperature range of high
molecular weight polyethylene oxide, for example below about 62 °C, in a
plateau-like temperature profile or (2) the point in time when the inlet air
temperature drops below the curing temperature in a parabolic or triangular
temperature profile. Preferably, the curing step starts according to method 1,
when the inlet air temperature reaches a curing temperature of at least about
62 °C, at least about 68 °C or at least about 70 °C, more preferably, of at least
about 72 °C or at least about 75 °C. In a preferred embodiment, the
temperature profile during the curing step shows a plateau-like form, wherein

the curing temperature, i.e. the target inlet air temperature, is preferably at

r
n
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least about 72 °C, for example about 75 °C, and the curing time which is
measured according to method 1 is preferably in the range of from about 15

minutes to about 2 hours, for example about 30 minutes or about 1 hour.

S [00136] In another embodiment, wherein the curing time is measured
according to method 2, the curing temperature is defined to be the target
exhaust air temperature and the starting point of the curing step is defined to
be the point in time when the exhaust air temperature reaches the curing
temperature. The end point of the curing step is defined to be (1) the point in

10 time when the heating is stopped or at least reduced and the exhaust air
temperature subsequently drops below the curing temperature by more than
about 10 °C and/ or below the lower limit of the softening temperature range
of high molecular weight polyethylene oxide, for example below about 62
°C, in a plateau-like temperature profile or (2) the point in time when the

15 exhaust air temperature drops below the curing temperature in a parabolic or
triangular temperature profile. Preferably, the curing step starts according to
method 2, when the exhaust air temperature reaches a curing temperature of
at least about 62 °C, at least about 68 °C or at least about 70 °C, more
preferably, of at least about 72 °C or at least about 75 °C. In preferred

20 embodiments, the temperature profile during the curing step shows a plateau-
like form, wherein the curing temperature, i.e. the target exhaust air
temperature, is preferably at least about 68 °C, at least about 70 °C or at least
about 72 °C, for example the target exhaust air temperature is about 68 °C,
about 70 °C, about 72 °C, about 75 °C or about 78 °C, and the curing time

25 which is measured according to method 2 is preferably in the range of from
about 1 minute to about 2 hours, preferably from about 5 minutes to about 90
minutes, for example the curing time is about 5 minutes, about 10 minutes,
about 15 minutes, about 30 minutes, about 60 minutes, about 70 minutes,

about 75 minutes or about 90 minutes. In a more preferred embodiment, the
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curing time which is measured according to method 2 is in the range of from

about 15 minutes to about 1 hour.

[00137] In a further embodiment, wherein the curing time is measured

according to method 3, the curing temperature is defined to be the target
temperature of the extended release matrix formulations and the starting point
of the curing step is defined to be the point in time when the temperature of
the extended release matrix formulations, which can be measured for example
by an IR gun, reaches the curing temperature. The end point of the curing
step is defined to be (1) the point in time when the heating is stopped or at
least reduced and the temperature of the extended release matrix formulations
subsequently drops below the curing temperature by more than about 10 °C
and/ or below the lower limit of the softening temperature range of high
molecular weight polyethylene oxide, for example below about 62 °C, in a
plateau-like temperature profile or (2) the point in time when the temperature
of the extended release matrix formulations drops below the curing
temperature in a parabolic or triangular temperature profile. Preferably, the
curing step starts according to method 3, when the temperature of the
extended release matrix formulations reaches a curing temperature of at least
about 62 °C, at least about 68 °C or at least about 70 °C, more preferably, of
at least about 72 °C or at least about 75 °C.

[00138] In still another embodiment, wherein the curing time is measured

according to method 4, the curing temperature is defined to be the target
temperature measured using a temperature probe, such as a wire
thermocouple, that was placed inside the curing device near the extended
release matrix formulations and the starting point of the curing step is defined
to be the point in time when the temperature measured using a temperature
probe that was placed inside the curing device near the extended release

matrix formulations reaches the curing temperature. The end point of the
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curing step is defined to be (1) the point in time when the heating is stopped
or at least reduced and the temperature measured using the temperature probe
subsequently drops below the curing temperature by more than about 10 °C
and/ or below the lower limit of the softening temperature range of high
S molecular weight polyethylene oxide, for example below about 62 °C, in a

plateau-like temperature profile or (2) the point in time when the temperature
measured using the temperature probe drops below the curing temperature in
a parabolic or triangular temperature profile. Preferably, the curing step starts
according to method 4, when the temperature measured using a temperature

10 probe that was placed inside the curing device near the extended release
matrix formulations reaches a curing temperature of at least about 62 °C, at
least about 68 °C or at least about 70 °C, more preferably, of at least about 72
°C or at least about 75 °C. In a preferred embodiment, the temperature profile
during the curing step shows a plateau-like form, wherein the curing

15 temperature, i.e. the target temperature measured using a temperature probe
that was placed inside the curing device near the extended release matrix
formulations, is preferably at least about 68 °C, for example it is about 70 °C,
and the curing time which is measured according to method 4 is preferably in
the range of from about 15 minutes to about 2 hours, for example the curing

20 time is about 60 minutes or about 90 minutes.

[00139] If curing takes place in a convection curing device, the curing time can
be measured by any one of methods 1, 2, 3 or 4. In a preferred embodiment,
the curing time is measured according to method 2.

25

[00140] In certain embodiments, the curing temperature is defined as a target
temperature range, for example the curing temperature is defined as a target
inlet air temperature range or a target exhaust air temperature range. In such
embodiments, the starting point of the curing step is defined to be the point in

30 time when the lower limit of the target temperature range is reached, and the
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end point of the curing step is defined to be the point in time when the
heating is stopped or at least reduced, and the temperature subsequently drops
below the lower limit of the target temperature range by more than about 10
°C and/or below the lower limit of the softening temperature range of high

5 molecular weight polyethylene oxide, for example below about 62 °C.

[00141] The curing time, i.e. the time period the extended release matrix
formulation is subjected to the curing temperature, which can for example be
measured according to methods 1, 2, 3 and 4 as described above, is at least

10 about 1 minute or at least about 5 minutes. The curing time may vary from
about 1 minute to about 24 hours or from about 5 minutes to about 20 hours
or from about 10 minutes to about 15 hours or from about 15 minutes to
about 10 hours or from about 30 minutes to about 5 hours depending on the
specific composition and on the formulation and the curing temperature. The

15 parameter of the composition, the curing time and the curing temperature are
chosen to achieve the tamper resistance as described herein. According to
certain embodiments the curing time varies from about 15 minutes to about
30 minutes. According to further embodiments wherein the curing
temperature is at least about 60 °C or at least about 62 °C, preferably at least

20 about 68 °C, at least about 70 °C, at least about 72 °C or at least about 75 °C
or varies from about 62 °C to about 85 °C or from about 65 °C to about 85 °C
the curing time is preferably at least about 15 minutes, at least about 30
minutes, at least about 60 minutes, at least about 75 minutes, at least about 90
minutes or about 120 minutes. In preferred embodiments, wherein the curing

25 temperature is for example at least about 62°C, at least about 68 °C or at least
about 70 °C, preferably at least about 72 °C or at least about 75 °C, or ranges
from about 62 °C to about 80 °C, from about 65 °C to about 80 °C, from
about 68 °C to about 80 °C, from about 70 °C to about 80 °C or from about
72 °C to about 80 °C, the curing time is preferably at least about 1 minute or

30 at least about 5 minutes. More preferably, the curing time is at least about 10
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minutes, at least about 15 minutes or at least about 30 minutes. In certain
such embodiments, the curing time can be chosen to be as short as possible
while still achieving the desired tamper resistance. For example, the curing
time preferably does not exceed about 5 hours, more preferably it does not

5 exceed about 3 hours and most preferably it does not exceed about 2 hours.
Preferably, the curing time is in the range of from about 1 minute to about 5
hours, from about 5 minutes to about 3 hours, from about 15 minutes to about
2 hours or from about 15 minutes to about 1 hour. Any combination of the
curing temperatures and the curing times as disclosed herein lies within the

10 scope of the present invention.

[00142] In certain embodiments, the composition is only subjected to the
curing temperature until the high molecular weight polyethylene oxide
present in the extended release matrix formulation has reached its softening

15 temperature and/or at least partially melts. In certain such embodiments, the
curing time may be less than about 5 minutes, for example the curing time
may vary from about 0 minutes to about 3 hours or from about 1 minute to
about 2 hours or from about 2 minutes to about 1 hour. Instant curing is
possible by choosing a curing device which allows for an instant heating of

20 the high molecular weight polyethylene oxide in the extended release matrix
formulation to at least its softening temperature, so that the high molecular
weight polyethylene oxide at least partially melts. Such curing devices are for
example microwave ovens, ultrasound devices, light irradiation apparatus
such as UV-irradiation apparatus, ultra-high frequeny (UHF) fields or any

25 method known to the person skilled in the art.

[00143] The skilled person is aware that the size of the extended release matrix
formulation may determine the required curing time and curing temperature
to achieve the desired tamper resistance. Without wanting to be bound by any

30 theory, it is believed that in the case of a large extended release matrix
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formulation, such as a large tablet, a longer curing time is necessary to
conduct the heat into the interior of the formulation than in the case of a
corresponding formulation with smaller size. Higher temperature increases

the thermal conductivity rate and thereby decreases the required curing time.

5
[00144] The curing step ¢) may take place in an oven. Advantageously, the
curing step c¢) takes place in a bed of free flowing extended release matrix
formulations as e.g. in a coating pan. The coating pan allows an efficient
batch wise curing step which can subsequently be followed by a coating step
10 without the need to transfer the dosage forms, e.g. the tablets. Such a process

may comprise the steps of:
(a) combining at least
(1 at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least
15 1,000,000, and
2) at least one active agent,
to form a composition;
(b) shaping said composition to form the extended release matrix
formulation in the form of a tablet by direct compression;
20 (c) curing said tablet by
- subjecting a bed of free flowing tablets to a temperature from about
62 °C to about 90 °C, preferably from about 70°C to about 90°C for a
time period of at least about 1 minute or at least about 5 minutes,
preferably of at least about 30 minutes, in a coating pan and
25 - subsequently cooling the bed of free flowing tablets to a temperature
of below about 50 °C;
and subsequently

(d) coating the dosage form in said coating pan.
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[00145] In certain embodiments, an additional curing step can follow after step
d) of coating the dosage form. An additional curing step can be performed as
described for curing step c¢). In certain such embodiments, the curing
temperature of the additional curing step is preferably at least about 70 °C, at
5 least about 72 °C or at least about 75 °C, and the curing time is preferably in
the range of from about 15 minutes to about 1 hour, for example about 30

minutes.

[00146] In certain embodiments an antioxidant, e.g. BHT (butylated
10 hydroxytoluene) is added to the composition.

[00147] In certain embodiments, the curing step c) leads to a decrease in the
density of the extended release matrix formulation, such that the density of
the cured extended release matrix formulation is lower than the density of the

15 extended release matrix formulation prior to the curing step c). Preferably, the
density of the cured extended release matrix formulation in comparison to the
density of the uncured extended release matrix formulation decreases by at
least about 0.5%. More preferably, the density of the cured extended release
matrix formulation in comparison to the density of the uncured extended

20 release matrix formulation decreases by at least about 0.7%, at least about
0.8%, at least about 1.0%, at least about 2.0% or at least about 2.5%. Without
wanting to be bound by any theory, it is believed that the extended release
matrix formulation, due to the absence of elevated pressure during the curing
step ¢), expands, resulting in a density decrease.

25

[00148] According to a further aspect of the invention, the density of the
extended release matrix formulation in the solid oral extended release
pharmaceutical dosage form, preferably in a dosage form containing
oxycodone HCI as active agent, is equal to or less than about 1.20 g/em’.

30 Preferably, it is equal to or less than about 1.19 g/em?, equal to or less than
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about 1.18 g/cm’, or equal to or less than about 1.17 g/em’. For example, the
density of the extended release matrix formulation is in the range of from
about 1.10 g/cm’ to about 1.20 g/em?, from about 1.11 g/em’ to about 1.20
g/em’, or from about 1.11 g/em’ to about 1.19 g/em®. Preferably it is in the
5 range of from about 1.12 g/em’ to about 1.19 g,/cm3 or from about 1.13 g/cm’

to about 1.19 g/cm’, more preferably from about 1.13 g/em’ to about 1.18

glem’.

[00149] The density of the extended release matrix formulation is preferably
10 determined by Archimedes Principle using a liquid of known density (po).
The extended release matrix formulation is first weighed in air and then
immersed in a liquid and weighed. From these two weights, the density of the
extended release matrix formulation p can be determined by the equation:
A
pP= 1-B po
15 wherein p is the density of the extended release matrix formulation, A is the
weight of the extended release matrix formulation in air, B is the weight of
the extended release matrix formulation when immersed in a liquid and py is

the density of the liquid at a given temperature. A suitable liquid of known

density py is for example hexane.

20
[00150] Preferably, the density of an extended release matrix formulation is
measured using a Top-loading Mettler Toledo balance Model # AB 135-
S/FACT, Serial # 1127430072 and a density determination kit 33360.
Preferably, hexane is used as liquid of known density p.
25

[00151] The density values throughout this document correspond to the

density of the extended release matrix formulation at room temperature.
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[00152] The density of the extended release matrix formulation preferably
refers to the density of the uncoated formulation, for example to the density
of a core tablet. In those embodiments, wherein the extended release matrix
formulation is coated, for example wherein the extended release matrix

5 formulation is subjected to a coating step d) after the curing step c), the
density of the extended release matrix formulation is preferably measured
prior to performing the coating step, or by removing the coating from a
coated extended release matrix formulation and subsequently measuring the
density of the uncoated extended release matrix formulation.
10

[00153] In the above described embodiments high molecular weight
polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of from 2,000,000 to 15,000,000 or from
2,000,000 to 8,000,000 may be used. In particular polyethylene oxides

15 having, based on rheological measurements, an approximate molecular
weight of 2,000,000, 4,000,000, 7,000,000 or 8,000,000 may be used. In
particular polyethylene oxides having, based on rheological measurements,

an approximate molecular weight of 4,000,000, may be used.

20 [00154] In embodiments wherein the composition further comprises at least
one low molecular weight polyethylene oxide is used polyethylene oxides
having, based on rheological measurements, an approximate molecular
weight of less than 1,000,000, such as polyethylene oxides having, based on
rheological measurements, an approximate molecular weight of from 100,000

25 to 900,000 may be used. The addition of such low molecular weight
polyethylene oxides may be used to specifically tailor the release rate such as
enhance the release rate of a formulation that otherwise provides a release
rate to slow for the specific purpose. In such embodiments at least one
polyethylene oxide having, based on rheological measurements, an

30 approximate molecular weight of 100,000 may be used.
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[00155] In certain such embodiments the composition comprises at least one
polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000 and at least one

5 polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of less than 1,000,000, wherein the
composition comprises at least about 10 % (by wt) or at least about 20 % (by
wt) of the polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of less than 1,000,000. In certain such

10 embodiments the curing temperature is less than about 80 °C or even less

than about 77 °C.

[00156] In certain embodiments the overall content of polyethylene oxide in
the composition is at least about 80 % (by wt). Without wanting to be bound
15 to any theory it is believed that high contents of polyethylene oxide provide
for the tamper resistance as described herein, such as the breaking strength
and the resistance to alcohol extraction. According to certain such
embodiments the active agent is oxycodone hydrochloride and the
composition comprises more than about 5% (by wt) of the oxycodone

20 hydrochloride.

[00157} In certain such embodiments the content in the composition of the at
least one polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000 is at least about 80 % (by

25 wt). In certain embodiments the content in the composition of the at least one
polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000 is at least about 85% or at
least about 90 % (by wt). In such embodiments a polyethylene oxide having,
based on rheological measurements, an approximate molecular weight of at

30 least 4,000,000 or at least 7,000,000 may be employed. In certain such
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embodiments the active agent is oxycodone hydrochloride or hydromorphone
hydrochloride, although other active agents can also be used according to this
aspect of the invention, and the composition comprises more than about 5%

(by wt) oxycodone hydrochloride or hydromorphone hydrochloride.

[00158] In certain embodiments wherein the amount of drug in the
composition is at least about 20 % (by wt) the polyethylene oxide content
may be as low as about 75% (by wt). In another embodiment, wherein the
amount of drug in the composition is in the range of from about 25 % (by wt)

10 to about 35 % (by wt), the polyethylene oxide content may be in the range of
from about 65% (by wt) to about 75% (by wt). For example, in embodiments
wherein the amount of drug in the composition is about 32 % (by wt) the

polyethylene oxide content may be about 67% (by wt).

15 [00159] In certain embodiments of the invention magnesium stearate is added
during or after the curing process/curing step in order to avoid that the tablets
stick together. In certain such embodiments the magnesium stearate is added
at the end of the curing process/curing step before cooling the tablets or
during the cooling of the tablets. Other anti-tacking agents that could be used

20 would be talc, silica, fumed silica, colloidal silica dioxide, calcium stearate,
carnauba wax, long chain fatty alcohols and waxes, such as stearic acid and
stearyl alcohol, mineral oil, paraffin, micro crystalline cellulose, glycerin,
propylene glycol, and polyethylene glycol. Additionally or alternatively the
coating can be started at the high temperature.

25

[00160] In certain embodiments, wherein curing step c) is carried out in a
coating pan, sticking of tablets can be avoided or sticking tablets can be
separated by increasing the pan speed during the curing step or after the

curing step, in the latter case for example before or during the cooling of the
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OQpadry white filmcoating concentrate formula Y-5-18024-A

tablets. The pan speed is increased up to a speed where all tablets are

separated or no sticking occurs.

[00161] In certain embodiments of the invention, an initial film coating or a
5 fraction of a film coating is applied prior to performing curing step c). This
film coating provides an “overcoat” for the extended release matrix
formulations or tablets to function as an anti-tacking agent, i.e. in order to
avoid that the formulations or tablets stick together. In certain such
embodiments the film coating which is applied prior to the curing step is an
10 Opadry film coating. After the curing step c), a further film coating step can

be performed.

[00162] The present invention encompasses also any solid oral extended
release pharmaceutical dosage form obtainable by a process according to any

15 process as described above.

[00163] Independently, the present invention is also directed to solid oral

extended release pharmaceutical dosage forms.

20 [00164] In certain embodiments the invention is directed to solid oral extended
release pharmaceutical dosage forms comprising an extended release matrix
formulation comprising an active agent in the form of a tablet or multi
particulates, wherein the tablet or the individual multi particulates can at least
be flattened without breaking, characterized by a thickness of the tablet or of

25 the individual multi particulate after the flattening which corresponds to no
more than about 60 % of the thickness of the tablet or the individual multi
particulate before flattening, and wherein said flattened tablet or the flattened
multi particulates provide an in-vitro dissolution rate, when measured in a
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid

30 without enzymes (SGF) at 37° C, characterized by the percent amount of
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25 release matrix formulation comprising an active agent in the form of a tablet
or multi particulates,
wherein the tablet or the individual multi particulates can at least be flattened
without breaking, characterized by a thickness of the tablet or of the individual multi
particulate after the flattening which corresponds to no more than about 60 % of the

30 thickness of the tablet or the individual multi particulate before flattening, and
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wherein said flattened tablet or the flattened multi particulates and the non-flattened
reference tablet or reference multi particulates provide an in-vitro dissolution rate,
which when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated
gastric fluid without enzymes (SGF) at 37° C, is between about 5 and about 40% (by

wt) active agent released after 0.5 hours.

[00167] In certain such embodiments, the tablet or the individual multi
particulates can at least be flattened without breaking, characterized by a
thickness of the tablet or of the individual multi particulate after the flattening
which corresponds to no more than about 50 %, or no more than about 40%,
or no more than about 30%, or no more than about 20%, or no more than
about 16% of the thickness of the tablet or the individual multi particulate
before flattening, and wherein said flattened tablet or the flattened multi
particulates and the non-flattened reference tablet or reference multi
particulates provide an in-vitro dissolution rate, which when measured in a
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) at 37° C, is between about 5 and about 40% (by wt)
active agent released after 0.5 hours or is between about 5 and about 30% (by
wt) active agent released after 0.5 hours or is between about 5 and about 20%
(by wt) active agent released after 0.5 hours or is between about 10 and about

18% (by wt) active agent released after 0.5 hours.

[00168] In certain embodiments the invention is directed to a solid oral
extended release pharmaceutical dosage form comprising an extended release
matrix formulation comprising an active agent in the form of a tablet or multi
particulates, wherein the tablet or the individual multi particulates can at least
be flattened without breaking, characterized by a thickness of the tablet or the
individual multi particulate after the flattening which corresponds to no more
than about 60% of the thickness of the tablet or the individual multi

particulate before flattening, and wherein the flattened or non flattened tablet
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2008/ 023261PCT/ 1 B2007/ 002515 - 103 - Hammer Test (10 strikes applied

manual | y)wdabbsahzighi ckness neasured (mm) pre and post test/kioFosdkis Pre
post pre post 3.90 1.77 3.87 2.09 Fourteen in-process sanples taken (40

tabl ets per each sanple) and each sanpl e averaged. The reported value is
the average of the averages. 2 n = 39 3. n = 130 54 n = 10; The tablets did
not break when subjected to a maxi mumtdtte of 438 N 439 N. Table 5.2
Exanple 5.2 Uncured 30 min cure (n = 10) 1 hr cure! coated (n = 10) Tabl et
D mensi ons Wi ght (ng)

or the flattened or non flattened multi particulates provide an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in
900 ml simulated gastric fluid without enzymes (SGF) comprising 40%
ethanol at 37° C, characterized by the percent amount of active released at 0.5
5 hours or at 0.5 and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5, 0.75, 1

and 1.5 hours or at 0.5, 0.75, 1, 1.5 and 2 hours of dissolution that deviates no
more than about 20 % points at each time point from the corresponding in-
vitro dissolution rate measured in a USP Apparatus 1 (basket) at 100 rpm in
900 ml simulated gastric fluid without enzymes (SGF) at 37° C without

10 ethanol, using a flattened and non flattened reference tablet or flattened and

non flattened reference multi particulates, respectively.

[00169] In certain such embodiments the tablet or the multi particulates can at
least be flattened without breaking, characterized by a thickness of the tablet
15 or the individual multi particulate after the flattening which corresponds to no
more than about 60%, or no more than about 50%, or no more than about
40%, or no more than about 30%, or no more than about 20%, or no more
than about 16% of the thickness of the tablet or the individual multi
particulate before flattening, and wherein the flattened or non flattened tablet
20 or the individual multi particulates provide an in-vitro dissolution rate, when
measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated
gastric fluid without enzymes (SGF) comprising 40% ethanol at 37° C,
characterized by the percent amount of active released at 0.5 hours or at 0.5
and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5, 0.75, 1 and 1.5 hours or
25 at 0.5, 0.75, 1, 1.5 and 2 hours of dissolution that deviates no more than about
20 % points or no more than about 15 % points at each of said time points
from the corresponding in-vitro dissolution rate measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without
enzymes (SGF) at 37° C without ethanol, using a flattened and a non

30 flattened reference tablet or reference multi particulates, respectively.



200.4 1 201 206 Thickness (mm) 5.502 5.92 5.86 D aneter (mm) - 7.03 7.01
Breaking strength (N) 85 3 439 439 4 dianeter (mm) post breaking strength

- 5.52 5.W8 2068unki@ Process Inlet Tenp C 10 min - 79, 71%9/1&2002/@026151 80. 3
80.3 30 mn 79.3 79.3 40 mn - - 79.5 50 mn - - 80. 60 min - - 81.0

Di ssolution 0.5 hr -
-55 -

[00170] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation comprising an active agent in the form of a tablet

5 or multi particulates,
wherein the tablet or the individual multi particulates can at least be flattened

without breaking, characterized by a thickness of the tablet or the individual multi
particulate after the flattening which corresponds to no more than about 60% of the
thickness of the tablet or the individual multi particulate before flattening, and

10  wherein the flattened or non flattened tablet or the flattened or non flattened multi
particulates provide an in-vitro dissolution rate, which when measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes
(SGF) comprising 40% or 0% ethanol at 37° C, is between about 5 and about 40%
(by wt) active agent released after 0.5 hours.

15

[00171] In certain such embodiments, the tablet or the individual multi
particulates can at least be flattened without breaking, characterized by a
thickness of the tablet or the individual multi particulate after the flattening
which corresponds to no more than about 50%, or no more than about 40%,

20 or no more than about 30%, or no more than about 20%, or no more than
about 16% of the thickness of the tablet or the individual multi particulate
before flattening, and wherein the flattened or non flattened tablet or the
flattened or non flattened multi particulates provide an in-vitro dissolution
rate, which when measured in a USP Apparatus 1 (basket) at 100 rpm in 900

25 ml simulated gastric fluid without enzymes (SGF) comprising 40% or 0%
ethanol at 37° C, is between about 5 and about 40% (by wt) active agent
released after 0.5 hours or is between about 5 and about 30% (by wt) active
agent released after 0.5 hours or is between about 5 and about 20% (by wt)
active agent released after 0.5 hours or is between about 10 and about 18%

30 (by wt) active agent released after 0.5 hours.



14 15 (% Released) (n =3) 1 hr - 23 24 2 hr 36 38 4 hr - 57 60 WO
2008/ 023261PCT/ | B2007/ 002515 - 104 - 8 hr - 83 85 12 hr - 94 95 Hammer

Test (10 wbnhokassapp! i ed manual | y) Tabl et thi ckness neasdtiggd0d2siy € and
post test (n = 3) pre post pre post 5.92 2.97 5.91 2.84 Ni ne

I n-process sanples taken (40 tablets per each sanple) and each sanple
averaged. The reported value is the aveg&ge of the averages. 2 n =27 3 n =
90 54 n = 10; The tablets did not break en subjected to a maxi mum force
of 438 N 439 N. Table 5.3

[00172] Such dosage forms may be prepared as described above.

[00173]) In certain embodiments the invention is directed to a solid oral
5 extended release pharmaceutical dosage form comprising an extended release
matrix formulation, the extended release matrix formulation comprising
a composition comprising at least:
(1) at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000;
10 and
(2) at least one active agent, preferably selected from opioid analgesics;
and
wherein the composition comprises at least about 80 % (by wt) polyethylene
oxide. The composition may also comprise at least about 85 or 90 % (by wt)
15 polyethylene oxide. According to certain such embodiments wherein the
composition comprises at least about 80 % (by wt) polyethylene oxide, the
active agent is oxycodone hydrochloride or hydromorphone hydrochloride
and the composition comprises more than about 5% (by wt) of the oxycodone

hydrochloride or hydromorphone hydrochloride.

20
[00174] In certain such embodiments the composition comprises at least about
80 % (by wt) polyethylene oxide having, based on rheological measurements,
an approximate molecular weight of at least 1,000,000.
25 [00175] In certain embodiments, the present invention is directed to a solid

oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation
comprising

a composition comprising at least:



Exanple 5.3 Uncured 30 min cure (n = 10) 1 hr cure/ coated (n = 10) Tabl et
D mensi ons Weight (ng) 120.51 122 125 Thickness (mm) 3.64 2 3.85 3.77

Di anet er Wworzpos/ 08343 7. 01 Breaking strength (N) 56 3 438cTABA89o0eks51i anet er
(mm) post breaking strength - 3.96 4.28 Curing Process Inlet Tenp C 10
mn - 80.0 80.0 20 min 82.3 82.3 30 mn- 78.9 78.9 40 mn - 79.5 50

mn .57

(1)  atleast one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000,
and

(2) 10 mg oxycodone hydrochloride; and

5 wherein the composition comprises at least about 85 % (by wt) polyethylene

oxide.

[00176] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
10 release matrix formulation, the extended release matrix formulation
comprising
a composition comprising at least:
(1) atleast one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000,
15 and
2) 15 mg or 20 mg oxycodone hydrochloride; and
wherein the composition comprises at least about 80 % (by wt) polyethylene

oxide.

20 [00177] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation
comprising

a composition comprising at least:

25 (1) at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000;
and

(2) 40 mg oxycodone hydrochloride; and
wherein the composition comprises at least about 65 % (by wt) polyethylene

30 oxide.



- 79.5 60 mn - - 80.7 WD 2008/023261PCT/1B2007/002515 - 105 -
Dissolution (% Released) (n =3) 0.5 hr - 20 23 21 1 hr 31 37 31 2 hr -

50 58 50 wé 206s/523%% 86 76 8 hr 95 100 99 12 hr - 98 pe@1B8d70d88€r Test
(10 strikes applied nmanually) Tablet thickness neasured (nmm pre and post

test (n = 3) - pre post pre post 3.81 1.63 3.79
-58 -

[00178] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation

5 comprising
a composition comprising at least:

(1) at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000;
and

10 2) 60 mg or 80 mg oxycodone hydrochloride; and
wherein the composition comprises at least about 60 % (by wt) polyethylene

oxide.

[00179] In certain embodiments, the present invention is directed to a solid
15 oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation
comprising
a composition comprising at least:
(1) at least one polyethylene oxide having, based on rheological
20 measurements, an approximate molecular weight of at least 1,000,000;
and
2) 8 mg hydromorphone hydrochloride; and
wherein the composition comprises at least about 94 % (by wt) polyethylene
oxide.
25
[00180] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation
comprising

30 acomposition comprising at least:



1.62 Twelve in-process sanples taken (40 tablets per each sanple) and each
sanpl e averaged. The reported value is the average of the averages. 2 n =

33 3 n = WeQodshteet 10; The tablets did not break when sgbjigsfeobes
maxi nrum force of 438 N 439 N. EXAMPLE 6 10 [00271] In Exanple 6 tablets

conprising Naltrexone HCl were prepared. Conpositions: Tablet nmg / unit

Nal t rexone HC1 10 Pol yet hyl ene Oxi de (MN approxi mately 4,000, 000; Pol yoxTM
WSR 301) 89.0 Magnesi um Stearate 1.0 Fo¥al 100 - 106 - Total Batch size
(kg) (anmpunt 20 nenufactured) Coating ny / unit Base coat Opadry Red film
coating concentration fornmula Y-5-1-15139 3.0 Special effects overcoat
Opadry FX - Silver fornula 62W8547 3.0 The tabl ets were prepared as
outlined in Exanple 5, wherein a Gento "V' blender (with | bar) - 2 cu.ft,

a 8 station rotary§ablaglecaft'dde poFRthyfine $4iddavingbdesP6e thevidgivad 9/ 32
standard round concave (enbossed upper /plain Iomer)_toolinp and a 24 inch
Conpu- Lab coater were usesguremgatspincapprqigmetermolpeplanegight afatleast h000:008; ¢ he
pan | oad was 9.2 kg anqmahe curing time 2 hours. Exanple 7 [00272] Three
further exanples conpri'sing each 10 ng of oxycodone hydrochl oride were
manuf actured and t@spt ed2 hghpdsmorphoae hydoselniptide; ond Exanple 7.2 Exanple 7.3

Tablet nmg / unit (YO) ng / uniit CVO ng / unit CV codgne HC1 10 (5) 10
(6.67) 105(10) Wherepphg/composipreompsd 2y l6as gheut 2%%“—‘”%&"%& }‘f”én(e )Q(i de
(MW approxi natgl y 4, 000, 000; Pol yoxTm WER 301)

[00181] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
10 release matrix formulation, the extended release matrix formulation
comprising
a composition comprising at least:
(1)  at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least 1,000,000;
15 and
2) 32 mg hydromorphone hydrochloride; and
wherein the composition comprises at least about 90 % (by wt) polyethylene

oxide.

20 [00182] In certain embodiments the present invention is directed to a solid oral
extended release pharmaceutical dosage form comprising an extended release
matrix formulation, the extended release matrix formulation comprising
a composition comprising at least:

(1) at least one active agent, preferably selected from opioid analgesics;

25 (2) at least one polyethylene oxide having, based on rheological

measurements, an approximate molecular weight of at least 1,000,000,
and
(3) at least one polyethylene oxide having, based on rheological

measurements, an approximate molecular weight of less than 1,000,000. In certain

30  such embodiments the composition comprises at least about 80 % (by wt) of



188 (94) 138.5 (92.3) 69 (69) Polyethylene Oxide (MN approxi mately
100, 000; Pol yoxTM N10) O O 20 (20) Magnesium Stearate 2 (1) 1.5 (1) 1 0)

Tot al 200yd260slR%he1 TOt @al Batch size (kg) (anount manuf agiyigshh7/4681sL100 100
FilmCoating ng / unit ng / unit ng / unit Opadry white filmcoating

concentrate formula Y-5-18024- A 6 4.5 3 The processing steps to

manuf acture tablets were as follows: 1. The magnesi um stearate was passed
through a Sweco Sifter equi pped 5with 2900 mesh screen, into separate
suitable containers. 2. A Gento "V' blender (with I bar) - 10 cu. ft. was
charged in the follow ng order: Approximately 1/2 of the polyethyl ene oxide
WER 301 Oxycodone hydrochl ori de 10Pol yet hyl ene oxide N 10 (only Exanple
7.3) Renuini ng pol yet hyl ene oxide WSR 301 3. Step 2 materials were bl ended

for 10 m nut 6§olyéthﬁeﬁé1@mﬂe bl?:hre compoditioVBanakoeomptisastdeast wasit 8har geel i nt o
the Gento "V' bl ender. tep 4 materials were Dl end&d for 3 mnutes wth
the | bar of f(bywt) mglgethy@ne swés Acqording tagsstapsyeh smbpaimsngy whireindhg e

stainl ess ste t i ght
ona 40 ot at | iR R elisesar 1S bR 8 by 4AF pOGERIRASEAAL Ol BHAE el o
round, concavme@pisammodooe)hydrgcl(la(dam }a/df’orﬂomhotle?hyayocdnmildgsamdghd /4 inch

st andard 5round, concave ain) tpolin le 7.3). St b] et
were | oaded i FATPOSIPE cloﬂ’é’ﬁ‘S?ﬁc‘Bé‘ieéﬁ@)%ﬁogEé(gﬁsggﬂp%mh%%’xﬁofi%edﬁﬁfo@ﬁfa g ig
(Exanple 7.1)¢r tﬂéh?@é%%%ﬁéﬂm%lzrl@ TaBdoRPositdn 1y Y 30RIpHse’ 1 B0 309. The

pan speed was set m and the tablet bed was heated by 10setting the
exhaust air t%rﬁber\»alqﬁmlmhyelm @vée kaying, basedoarhenlegical enqgburapentsxd mat el y 75

C. Thetablets re_cur t th
Cixamnt o7 3 SalfEliE REIgEEo 1461 DS 6t sh'Elo ACTPGI 35 piiyllsche BEHE
was conti nuedha?.ﬁng@bh@d%nrrhmlagidalmlf@smrabdeﬁﬁs dedlevalar %@hobﬂésmﬁamg an
exhaust air terrgerature to achieve a 25 Cinlet terrEerature until the

q at lggsb ap

exhaust t Ehpeh-80UPY), g& Hesspayposition mpy copprige ¢ 8te by vthasatzashed
using an eXhaéb%ht%‘%{bggﬂgf)Pﬁt% ¢ hiduk 69@{ m P&}?/btﬂg fehe Bﬂﬂ'ﬁ‘ﬁ%ﬁh%fe The

filmcoating was star nce t out ppr oac C and
cont i nued untbdsed bxe reafogatal magind:m@ﬂgalmolecfula weightofacleagVigd0,00D, Af t er
coating was conpleted, the pan speed was set to 1.5 rpm and t he exhaust
tenperature was set to 27 C, the airflow was maintai ned at the current

setting and the [6y$8FM [mQe}&H ehibodinéd) teShredeRIMPACERITANE dREcted toma Bd C.
15 oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation
comprising
a composition comprising at least:
(1)  atleast one polyethylene oxide having, based on rheological
20 measurements, a molecular weight of at least 800,000 or at least
900,000; and
(2) at least one active agent selected from opioid analgesics; and
wherein the composition comprises at least about 80 % (by wt) polyethylene
oxide.
25
[00184] In certain embodiments of the invention the extended release matrix
has a density which is equal to or less than about 1.20 g/em’. In certain such
embodiments, the density of the extended release matrix formulation is equal
to or less than about 1.19 g/cm’, preferably equal to or less than about 1.18

30 g/cm3 or equal to or less than about 1.17 g/cm’. For example, the density of



2513. The tablets were discharged. - 109 - 1002731 In vitro testing
including testing for tanper resistance (breaking strength, hamrer test and
fl at t enedwbpabésarsi¢éiand resi stance to al cohol extracti onpcagBwel/boas
stability tests were perfornmed as follows: 5[00274] Cured, coated tablets
(whole and flattened) were tested in vitro using USP Apparatus 1 (basket)
at 100 rpmin 900 m sinulated gastric gLui d without enzynes (SGF) at 37 C
Sanpl es were anal yzed by reversed-phase hi gh perfornance |iquid

chromat ography (HPLC) on Waters Atlantis dC18 3.0 x 150 mm 3um col um,

usi ng a nobil e phase consisting of a mxture of 10acetonitrile and non

basi ¢ potassi um phosphate buffer (pl4 3.0) at 230 nm UV detection. Sanple
time points include 0.5, 0.75, 1.0, 1.5 and 2.0 hours. Additionally sanple
ti me points incl udthekx@nddd @leapdmaRixHormualati¢rOB2T He r@ngessf, fraomabed 1t18bl et s

whol e and fl attene were t ed in_ vitro usi 15et hanql G nedi a at
((:oncent rations of @g’éﬁ%a%ﬁ/jib gZ‘iFél’ &QF‘eabé?PEEilug%/Cé‘}(ttf’é@?‘ﬁdiiq §W3’?ésti ng
was perfornmed usi ngoMIABoAPPAT @/tcHSS t(;-alga({?@g};@t’ cx%l. PidGabRMt isfin a@lqaﬂée ¢t mul at ed

gastric fluid without enzynmes ( ) 3arrpl es were anal yzed by
rever sed- phase hi gfiopeabbot b g itejabait ¢ HO@iem oyrizgmn gbquab18)e/an” tesabevts

Atl antis 18 3.0 5 3um 20 .¢col.um, usi bile Se consi sting
of a m xture of acgiléﬁ?cf?%é’rea?fggeﬁ%bﬁy hrglsnld(?OBol'ggﬁwﬁ%ﬁ%%uﬁﬁgﬁeﬁgﬁf'fer (pH
3.0) at 230 nm WV pef@silyOfe dSaplicddteriin@bbynAschimeded geinbipke, addesbribell 0, 1.5
and 2.0 hours. [00276] Cured tablets were subjected to a breaking
strength test by a@ﬁﬂvﬁ ng a 25force of a maxi mum of 439 Newton using a
Schl euni ger Mbdel 6D apparatus to evaluate tablet resistance to breaking.
[00277] Cured tablets were subject to a high anount of pressure using a
Carver manual bqoel85pr elnsefthindnebodinments)itlie progtat in¥8®iad)is Hoedtexptra sopidy si cal
30t anperi by flattening the tablets. - 0 - [00278] Cured tablets were
subj ect edpqgo a fur?‘I*}E?Xtﬂ%égK&ﬁﬁsesla{h?%‘f"l’{‘c@é‘i?sa% h’ﬂ’i‘epoﬁlfﬁ’ﬁg'lg a&ﬁﬁfqné‘é‘{i on of
10 hamrer strikes [ kdRafrix Ph%dhae, hSR&ded Yeleasd AP forkiildn coat ed
tabl ets were subjected to a stability test by storing themin 100 count
bottles at differeenmpristrgage conditions (25 C/60%relative humidity or 40
C/ 75%rel ative hum i(%{y‘z?for.a gfggttai n period of time and subsequently
testing the tABYEPEHU PG & f88%¢ri bed above. Sanple tinme points
regardi ng storage {1pcl ufgedsnore polycsian@leoxide Iewin, baved oa rhdodsdge) , one
10nmont h, two nonths, three nonths and six nonths of storage, sanple tinme
poi nts rebfardi ng di ssol Medsygremeats; an apnroxjgate molegulgr ‘é{ﬁ’@htl%f.q ah 1%12890»?%280]
Cured, coated tablets re subjected to a further stability test by storing
themin 100 count bottles at different storage conditions (25 C160%

15rel ati ve hum di t@)or at@eaStaixlactiet agenveandum dity) for a certain period of

ti me and subsequently subjecting the tablets to the assay fest to determ ne
the content of dﬁ?&%ém’?ee eéFF???%%mtagB? _gléﬂﬁ'i‘@’é‘?nﬁ‘ﬁ?lﬁé"r‘fc@rﬂ‘_ relative to
the label cl ajyfbn@iPlcs Hak TRrRRInNG!Srck 898 1A EbaK QT @%e i ncl ude initi al

sanple (i.e. prior to storage), one nonth, tw nonths, three nonths and six
nmont hs of2@0storage. In the assay test, oxycodone hydrochl ori de was

extracted fromt ts, of ten tahlets each.with 900 nL of, a 1:2 m.xture of
acetonitrile andw@*sﬁl é:(ﬁrt&lgsembloguﬁrﬁﬁ %16}&? P‘rYSﬁttlonetg‘f§’r‘r13m%’adéﬁseaffnlaggpx
constant nagnetic forinhlatiBd hada radidRP fotte y0dt Uit dbouit f1BNKpreferatly af at leéabl et s
were conpl etely dispersed or for overnight. The sanpl e solutions were

di luted and anal yzeheup BNy ahlegss abpub hAQ B ijagleapabpel b anere prgfarably of
Chr orat ogr aphy (l_lpgi'tcl%as?g'bo\ﬁ'lél g@ﬁ! gttlhz?sltqu)(ﬁltqa)glo?}a%@é lza%gumo.ﬁ, Iﬂ{ﬁtCOl um
mai nt ai ned at 60C using a nobil é& phase consi sting of @cetonitrile and

pot assi umhosphat prefamatdpaf atdedsubiican 18®@ Npht 18asd abauit 1 OUN atedt deast aboue200280 nm
-111- 1002811 Cured, coated tablets were subjected to a further stability
test by storing th¥min 100 count bottles at different stor age conditions
(25 d60%relative humdity or 40 C 75% relative humdity) for a certain
period of time and subsequently subjecting the tablets to the

oxycodone- N- oxi de0X8@NO) IntcegninSmbodmnentsyitheepresent inyemtenntis direqtérbtogespliddat i on
pr oduct oxycodone-l\l—gxi ded i,N gerc nt reltat Lges toothecog)ﬁ( gpd%%%xﬁ%ée(% abel
claim Sanple ti meorB PP efiéa FGiP A8y 5:6 T5ReY {15@ CHR ar sanp i.e.
prior to storage), one nonth, two nonths, three nonths and six nonths of
storage. In the ONO test, oxycodone hydrochloride and its degradation
products were extracted froma set of ten 10tablets with 900 nL of a 1:2
m xture of acetonitrile and sinulated gastric fluid w thout enzyme (SGF)
under constant magnetic stirring in a 1000-nm. volunetric flask until all
tabl ets were conpletely dispersed or for overnight. The sanpl e sol utions
were diluted and anal yzed by reversed-phase high performance |iquid

e 2 2 o N - A=A esN I



D ameter (mm) 7.02 17.132 17.352 WD 2008/ 023261PCT/1B2007/ 002515 - 112 -
Breaki ng strength (N) >4383 D aneter (mm post Breaking strength 5.84

Hamrer Tegb 2pés2aded post tabl et thickness neasured (nmm ppr&BRASH0251H6. 04
2.96 5.95 3.10 6.03 3.32 Whol e Whol e Flattened Flattened SG- 40%

Et OH SGF 40% Et OH Di ssol ution (% Rel eased) (n =3) 0.5 hr Il 9 17 13 0.75
hr 15 12 23 18 1.0 hr 6

release matrix formulation, the extended release matrix formulation
comprising
a composition comprising at least:
(1) atleast one polyethylene oxide having, based on rheological
5 measurements, an approximate molecular weight of at least 1,000,000,
and
) at least one active agent; and
wherein the extended release matrix formulation when subjected to an
indentation test has a “penetration depth to crack distance® of at least about 1.0 mm.
10
[00188] In certain embodiments of the invention the extended release matrix
formulation has a “penetration depth to crack” distance of at least about 1.0
mm or at least about 1.2 mm, preferably of at least about 1.4 mm, at least
about 1.5 mm or at least about 1.6 mm, more preferably of at least about 1.8
15 mm, at least about 1.9 mm or at least about 2.0 mm, most preferably of at

least about 2.2 mm, at least about 2.4 mm or at least about 2.6 mm.

[00189] In certain such embodiments of the invention the extended release
matrix formulation has a cracking force of at least about 110 N, preferably of
20 at least about 120 N, at least about 130 N or at least about 140 N, more
preferably of at least about 150 N, at least about 160 N or at least about 170
N, most preferably of at least about 180 N, at least about 190 N or at least
about 200 N, and/or a “penetration depth to crack” distance of at least about
1.0 mm or at least about 1.2 mm, preferably of at least about 1.4 mm, at least
25 about 1.5 mm or at least about 1.6 mm, more preferably of at least about 1.8
mm, at least about 1.9 mm or at least about 2.0 mm, most preferably of at
least about 2.2 mm, at least about 2.4 mm or at least about 2.6 mm. A
combination of any of the aforementioned values of cracking force and
“penetration depth to crack” distance is included in the scope of the present

30 invention.



20 16 28 21 1.5 1lir 27 21 36 29 2.0 hr 34 27 44 35 Wuwole D ssolution (%
Rel eased) (n =6) 0.5 hr - 1 hr 22 2 hr 4 hr 57 8 hr 12 hr 97 | 3
nmeasur enewDoesaR3i6abl et 2 2 nmeasurenents per tablet 'talpcetB20dv/do2s® break
when subjected to the maxi num force of 438 Newton 5Table 7.1.2 Stability
tests Exanple 7.1 Storage conditions (C%RI-0 and storage tine'

Initial I Mo 2 M3 M3 M - 113 - -634-0/75 40/ 75 25/ 60

[00190] In certain such embodiments the extended release matrix formulation
when subjected to an indentation test resists a work of at least about 0.06 J or
at least about 0.08 J, preferably of at least about 0.09 J, at least about 0.11 ]

5 or at least about 0.13 J, more preferably of at least about 0.15 J, at least about
0.17 J or at least about 0.19 J, most: preferably of at least about 0.21 J, at least
about 0.23 J or at least about 0.25 J, without cracking.

[00191] The parameters “cracking force”, “penetration depth to crack

10 distance” and “work” are determined in an indentation test as described
above, using a Texture Analyzer such as the TA-XT2 Texture Analyzer
(Texture Technologies Corp., 18 Fairview Road, Scarsdale, NY 10583). The
cracking force and/or “penetration depth to crack” distance can be determined
using an uncoated or a coated extended release matrix formulation.

15 Preferably, the cracking force and/or “penetration depth to crack” distance are
determined on the uncoated extended release matrix formulation. Without
wanting to be bound by any theory, it is believed that a coating, such as the
coating applied in step d) of the manufacturing process of the solid oral
extended release pharmaceutical dosage form as described above, does not

20 significantly contribute to the observed cracking force and/or “penetration
depth to crack” distance. Therefore, the cracking force and/or “penetration
depth to crack” distance determined for a specific coated extended release
matrix formulation are not expected to vary substantially from the values
determined for the corresponding uncoated extended release matrix

25 formulation.

[00192] In certain embodiments the extended release matrix formulation is in
the form of a tablet or multi particulates, and the tablet or the individual multi
particulates can at least be flattened without breaking, characterized by a

30 thickness of the tablet or of the individual multi particulate after the flattening



40/ 75 Di ssolution (% Released) (n =6) SG 1 hr 22 21 21 20 21 4 hr 57 57
58 56 58 12 hr 97 98 98 97 97 Assay test (% oxycodone HCl)2 Assay 1 96.6

96.2 97. 3vBhods/Bne® Assay 2 95.3 97.2 95.7 98.7 96.0 AprenpaRHsts 96.7
96.5 97.9 95.5 ONO test (% oxycodone N-oxide)2 0.02 0.06 0.06 0.04 0.05

[MOo = nonth(s)] relative to the | abel claimof oxycodone HCI. - 114 -
Table 7.2.1 Exanp e7.2 64

which corresponds to no more than about 60 % of the thickness of the tablet
or the individual multi particulate before flattening. Preferably, the tablet or
the individual multi particulates can at least be flattened without breaking,
characterized by a thickness of the tablet or the individual multi particulate

5 after the flattening which corresponds to no more than about 50 %, or no
more than about 40%, or no more than about 30%, or no more than about
20%, or no more than about 16% of the thickness of the tablet or the

individual multi particulate before flattening.

10 [00193] Preferably, the flattening of the tablets or the individual multi
particulates is performed with a bench press, such as a carver style bench

press, or with a hammer, as described above.

[00194] In certain such embodiments the extended release matrix formulation
15 is in the form of a tablet or multi particulates, and the tablet or the individual
multi particulates can at least be flattened without breaking, characterized by
a thickness of the tablet or of the individual multi particulate after the
flattening which corresponds to no more than about 60 % of the thickness of
the tablet or the individual multi particulate before flattening, and wherein
20 said flattened tablet or the flattened multi particulates provide an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in
900 ml simulated gastric fluid without enzymes (SGF) at 37° C,
characterized by the percent amount of active released at 0.5 hours or at 0.5
and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5, 0.75, 1 and 1.5 hours or
25 at 0.5,0.75, 1, 1.5 and 2 hours of dissolution that deviates no more than about
20 % points at each of said time points from the corresponding in-vitro
dissolution rate of a non-flattened reference tablet or reference multi
particulates. Preferably, the tablet or the individual multi particulates can at
least be flattened without breaking, characterized by a thickness of the tablet

30 or the individual multi particulate after the flattening which corresponds to no



Whole (i1l =10) Flattened (n =3) (20,000 |Ibs applied) Tablet D nensions
Wei ght (ng) 154 154 153 Thickness (mm 4.68 0.751 0.771 % Thickness 16.0

16.5 D apeteéssai) 7.02 17.142 16.90 2 Breaki ng strepgifiptddh/osh3fsl
D anmeter (mm) post Breaking strength 4.93 Hanmer Test pre and post tabl et

t hi ckness neasured (nm pre post 4.73 2.65 4.64 2.95 4.67 2.60
Whol e Whol e flattened Fl attened SOP 40%; Et OH SOF 40% Et OH Di ssol uti on

more than about 50 %, or no more than about 40%, or no more than about
30%, or no more than about 20%, or no more than about 16% of the thickness
of the tablet or the individual multi particulate before flattening, and wherein
said flattened tablet or the flattened multi particulates provide an in-vitro
5 dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in

900 ml simulated gastric fluid without enzymes (SGF) at 37° C,
characterized by the percent amount of active released at 0.5 hours or at 0.5
and 0.75 hours, or at 0.5, 0.75 and 1 hours, or at 0.5, 0.75, 1 and 1.5 hours or
at 0.5, 0.75, 1, 1.5 and 2 hours of dissolution that deviates no more than about

10 20 % points or no more than about 15 % points at each of said time points
from the corresponding in-vitro dissolution rate of a non-flattened reference

tablet or reference multi particulates.

[00195] In certain embodiments the invention is directed to a solid oral

15 extended release pharmaceutical dosage form comprising an extended release
matrix formulation, wherein the extended release matrix formulation is in the
form of a tablet or multi particulates, and the tablet or the individual multi
particulates can at least be flattened without breaking, characterized by a
thickness of the tablet or of the individual multi particulate after the flattening

20 which corresponds to no more than about 60 % of the thickness of the tablet
or the individual multi particulate before flattening, and wherein the flattened
or non flattened tablet or the flattened or non flattened multi particulates
provide an in-vitro dissolution rate, when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)

25 comprising 40% ethanol at 37° C, characterized by the percent amount of
active released at 0.5 hours or at 0.5 and 0.75 hours, or at 0.5, 0.75 and 1
hours, or at 0.5, 0.75, 1 and 1.5 hours or at 0.5, 0.75, 1, 1.5 and 2 hours of
dissolution that deviates no more than about 20 % points at each time points
from the corresponding in-vitro dissolution rate measured in a USP

30 Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without



(1/4 Released) (n=3) 0.5 hr 14 10 21 15 0.75 hr 19 14 27 20 1.0k 24 17
33 26 1.5 hr 33 23 44 36 2.0 hr 40 29 53 43 Whol e Dissol ution Rel eased)

(n = 6) Oyvbbwisroazsdkifir 26 CA 21w 41w 67 81w - 121wp@§/B2037/0088Ur enent s
per tablet 22 neasurenents per tablet 'The tablets did not break when

subjected to the maxi num force of 433 Newton - 115 - Table 7.21 Stability
tests Exanple 7.2 St orage onditions (gé’us PH) and storage tine

enzymes (SGF) at 37° C without ethanol, using a flattened and non flattened
reference tablet or flattened and non flattened reference multi particulates,
respectively. Preferably, the tablet or the multi particulates can at least be
flattened without breaking, characterized by a thickness of the tablet or the
5 individual multi particulate after the flattening which corresponds to no more

than about 60%, or no more than about 50%, or no more than about 40%, or
no more than about 30%, or no more than about 20%, or no more than about
16% of the thickness of the tablet or the individual multi particulate before
flattening, and wherein the flattened or non flattened tablet or the individual

10 multi particulates provide an in-vitro dissolution rate, when measured in a
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) comprising 40% ethanol at 37° C, characterized by
the percent amount of active released at 0.5 hours or at 0.5 and 0.75 hours, or
at 0.5, 0.75 and 1 hours, or at 0.5, 0.75, 1 and 1.5 hours or at 0.5, 0.75, 1, 1.5

15 and 2 hours of dissolution that deviates no more than about 20 % points or no
more than about 15 % points at each of said time points from the
corresponding in-vitro dissolution rate measured in a USP Apparatus |
(basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)
at 37° C without ethanol, using a flattened and a non flattened reference tablet

20 or reference multi particulates, respectively.

[00196] In certain such embodiments the extended release matrix formulation,
when subjected to a maximum force of about 196 N or about 439 N in a
tablet hardness test, does not break.
25
[00197] Preferably, the tablet hardness test to determine the breaking strength
of extended release matrix formulations is performed in a Schleuniger
Apparatus as described above. For example, the breaking strength is

determined using a Schleuniger 2E /106 Apparatus and applying a force of a



Initial 1 Mo 40f75 2 Mo 40/75 3 Mo 25/60 3 Mo 40/75 6 Mo 25160 6Mo 40/ 75
Di ssolution (% Released) (n = 6) SGE 1 hr 26 24 22 23 24 25 25 4 hr 67 66

61 65 64 %6 B&/023Riw 98 101 97 98 99 99 97 Assay test (Y@iysnsonsgsl1Cl)2
Assay 1 97.1 97.7 96.4 98.4 97.3 96.3 94.1 Assay 2 96.6 96.6 96.2 98.0 963

96.3 94.2
-67 -

maximum of about 196 N, or a Schleuniger Model 6D Apparatus and

applying a force of a maximum of about 439 N.

[00198] It has also been observed that formulations of the present invention
5 are storage stable, wherein the extended release matrix formulation after

having been stored at 25 °C and 60 % relative humidity (RH) or 40 °C and 75
% relative humidity (RH) for at least 1 month, more preferably for at least 2
months, for at least 3 months or for at least 6 months, provides a dissolution
rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml

10 simulated gastric fluid without enzymes (SGF) at 37° C, characterized by the
percent amount of active released at 1 hours or at 1 and 2 hours, or at 1 and 4
hours, or at 1, 2 and 4 hours, or at 1, 4 and 12 hours, or at 1, 2, 4 and 8 hours
orat 1,2, 4, 8 and 12 hours of dissolution that deviates no more than about 15
% points, preferably no more than about 12 % points or no more than about

15 10 % points, more preferably no more than about 8 % points or no more than
about 6 % points, most preferably no more than about 5 % points at each of
said time points from the corresponding in-vitro dissolution rate of a
reference formulation prior to storage. Preferably, the extended release matrix
formulation is stored in count bottles, such as 100 count bottles. Any

20 combination of the aforementioned storage times, dissolution time points and

deviation limits lies within the scope of the present invention.

[00199] According to a further storage stablility aspect the extended release
matrix formulation éfter having been stored at 25 °C and 60 % relative
25 humidity (RH) or at 40 °C and 75 % relative humidity (RH) for at least 1
month, more preferably for at least 2 months, for at least 3 months or for at
least 6 months, contains an amount of the at least one active agent in % (by
wt) relative to the label claim of the active agent for the extended release
matrix formulation that deviates no more than about 10 % points, preferably

30 no more than about 8 % points or no more than about 6 % points, more



Average 96.9 97.1 963 98.2 97.1 96.3 94.2 ONO test (% oxycodone N- oxide)?2
0.02 0.08 0.04 0.03 0.04 0.06 0.26 | [M> =npnth(s)]; 2 relative to the

| abel cl ay@0és/@3g0done MCI. Table 7.3.1 Examp e 7. 3pcMiBiR7/0625i10)
Flattened (n = 3) (15,000 I bs applied) Tablet D nmen sons Wight (ng) 103

102 104 Thickness (m) 3.92 0.611 (15.6) 0.661 (16.8) 15.242 Dianeter
(nmm 625 15.36 2 Breaki ng strength ( 4393 D aneter (lInn post Breaking
strength 3.80 -116- Hamrer Test pre afd post tabl et thickness neasured

(mm Pre post

preferably no more than about 5 % points or no more than about 4 % points
or no more than about 3 % points from the corresponding amount of active
agent in % (by wt) relative to the label claim of the active agent for the
extended release matrix formulation of a reference formulation prior to

5 storage. Preferably, the extended release matrix formulation is stored in count
bottles, such as 100 count bottles. Any combination of the aforementioned
storage times and deviation limits lies within the scope of the present

invention.

10 [00200] According to certain such embodiments the active agent is oxycodone

hydrochloride.

[00201] Preferably, the amount of the at least one active agent in % (by wt)

relative to the label claim of the active agent for the extended release matrix

15 formulation is determined by extracting the at least one active agent from the
extended release matrix formulation and subsequent analysis using high
performance liquid chromatography. In certain embodiments, wherein the at
least one active agent is oxycodone hydrochloride, preferably the amount of
oxycodone hydrochloride in % (by wt) relative to the label claim of

20 oxycodone hydrochloride for the extended release matrix formulation is
determined by extracting the oxycodone hydrochloride from the extended
release matrix formulation with a 1:2 mixture of acetonitrile and simulated
gastric fluid without enzyme (SGF) under constant magnetic stirring until the
extended release matrix formulation is completely dispersed or for overnight

25 and subsequent analysis using high performance liquid chromatography,
preferably reversed-phase high performance liquid chromatography. In
certain such embodiments, wherein the extended release matrix formulation
is in the form of tablets, preferably the amount of oxycodone hydrochloride in
% (by wt) relative to the label claim of oxycodone hydrochloride for the

30 tablets is determined by extracting oxycodone hydrochloride from two sets of



3.90 1.66 3-89 1.97 3.91 1.56 Whol e Whol e Flattened Flattened SUE
40% Et 011 SGF 40% Et OH Di ssol ution Released) (n = 3) 0.51w 19 15 26 19

0.75 hr G¥B 2688634 25 1.0 hr 30 25 40 31 1.5 hr 41 33tAB20d3002210 hr 50
41 60 50 Dissolution Released) (n=8) 0.5 hr 1 hr 32

-69 -

ten tablets each with 900 mL of a 1:2 mixture of acetonitrile and simulated
gastric fluid without enzyme (SGF) under constant magnetic stirring until the
tablets are completely dispersed or for overnight and subsequent analysis
using high performance liquid chromatography, preferably reversed-phase

5 high performance liquid chromatography. Preferably, the assay results are

mean values on two measurements.

[00202] In certain embodiments the invention is directed to a solid oral

extended release pharmaceutical dosage form wherein the dosage form

10 provides a dissolution rate, which when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)
at 37° C, is between 12.5 and 55% (by wt) active agent released after 1 hour,
between 25 and 65% (by wt) active agent released after 2 hours, between 45
and 85% (by wt) active agent released after 4 hours and between 55 and 95%

15 (by wt) active agent released after 6 hours, and optionally between 75 and
100 % (by wt) active agent released after 8 hours. Preferably, the dosage form
provides a dissolution rate, which when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)
at 37° C, between 15 and 45% (by wt) active released after 1 hour, is between

20 30 and 60% (by wt) active agent released after 2 hours, between 50 and 80%
(by wt) active agent released after 4 hours and between 60 and 90% (by wt)
active agent released after 6 hours and optionally between 80 and 100 % (by
wt) active agent released after 8 hours. More preferably, the dosage form
provides a dissolution rate, which when measured in a USP Apparatus 1

25 (basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)
at 37° C, is between 17.5 and 35% (by wt) active agent released after 1 hour,
between 35 and 55% (by wt) active agent released after 2 hours, between 55
and 75% (by wt) active agent released after 4 hours and between 65 and 85%
(by wt) active agent released after 6 hours and optionally between 85 and 100

30 % (by wt) active agent released after 8 hours.



elo 21w - 41w 83 81w - 12 hr 101 3 neasurenents per tablet 22
nmeasurenments per tablet 3 The tablets did not break when subjected to the

maxi mum f\QoHeeosai3A39 Newton. - 117 - Table 7.3.2 Stabi pichigishesExanpl e
7.3 Storage conditions (C/ % RH) and storage ting' Initial 1 Mo 40/75 2

Mo 40/ 75 3 Mo 25/60 Dissolution (% Released) (n =6) SG- | hr 32 29 30 31
4 hr 83 76 77 78 12 hr 101 103 102 103_Assay test (% oxycodone HCl)2 Assay
1 99.4 99.4 97.3 101.0 Assay 2 98.8 98/%

[00203] In certain such embodiments the active agent is oxycodone

hydrochloride or hydromorphone hydrochloride.

5 [00204] Such dosage forms may be prepared by the process as described

herein.

[00205] In embodiments as described above the tablet may be formed by direct
compression of the composition and cured by at least subjecting said tablet to
10 a temperature of at least about 60 °C, at least about 62 °C, at least about 68
°C, at least about 70 °C, at least about 72 °C or at least about 75 °C for a time
period of at least about 1 minute, at least about 5 minutes or at least about 15

minutes.

15 [00206] In certain embodiments of the invention the tablet as described above
may be over coated with a polyethylene oxide powder layer by applying to
the cured or uncured tablet a powder layer of polyethylene oxide surrounding
the core and cure the powder layered tablet as described above. Such an outer
polyethylene oxide layer provides a lag time before the release of the active

20 agent starts and/or a slower overall release rate.

[00207] In certain embodiments of the invention a stacked bi or multi layered
tablet is manufactured, wherein at least one of the layers contains an extended
release formulation as described above and at least one of the other layers

25 contains an immediate release formulation of the active agent contained by
the extended release formulation or a second different active agent. In certain
such embodiments the tablet is a bi layered tablet with on extended release
formulation layer as described herein and an immediate release formulation
layer. In certain such embodiments, in particular the bi layered tablets, opioid

30 analgesics are contained by the extended release layer and further non opioid



100,0 101.0 Average 99.1 99.1 98.6 101.0 ONO test (% oxycodone N-oxide)2
0.05 0.01 0.01 0.02 [M = nonth(s)]; 2 relative to the |abel claim of
oxycodonewBGhosa2B26AMPLE 8 [ 00283] Two further Ppe@1BEODBYRSIONE
hydrochl ori de tablets (Exanples 8.1 10and 8.2) were manufact ured.
Conpositions: Exanple 8.1 Exanple 8.2 Ingredient ng / unit 0/0 ng / unit

(1/0 Oxycodone Hydrochloride 160 25 16_0712_5 WD 2008/ 023261PCT/ 1 B2007/ 002515
- 118 - Pol yethyl ene Oxide (high MN grade 301) 476.8 74.5 284.8 44.5

Pol yet hyl ene Oxide (low MNN grade N10) O O 192 30 Magnesium Stearate 3.2
0.5 3.2 0.5 Total 640 100 640 100 The processing steps to manufacture
tablets were as follows: 1. Oxycodone HCl and Pol yethyl ene Oxide were dry
mxedin a analgesics are contained by the immediate release layer. Non opioid
analgesics may be non steroidal anti inflammatory agents but also non opioid
analgesics such as acetaminophen. Acetaminophen can e.g. be used in
combination with hydrocodone as opioid analgesic. Such tablets can be
S prepared by specific tablet compression techniques which allow the
compression of at least two compositions to form tablets with at least two
distinct stacked layers each comprising one of the at least two compositions.
For example, such tablets can be manufactured in a tablet press by filling the
compression tool with the first composition and compressing said first
10 composition and subsequently filling on top of the compressed first
composition the second composition and subsequently compressing the two

compositions to form the final layered tablet. The immediate release

composition may be any composition as known in the art.

15 [00208] The invention also encompasses the use of high molecular weight
polyethylene oxide that has, based on rheological measurements, an
approximate molecular weight of at least 1,000,000, as matrix forming
material in the manufacture of a solid extended release oral dosage form
comprising an active selected from opioids for imparting to the solid

20 extended release oral dosage form resistance to alcohol extraction. The use
may be accomplished as described herein with respect to the described
process or the described formulations or in any other way as conventional in

the art.

25 [00209] It has been observed that the formulations of the present invention
comprising a high molecular weight polyethylene oxide can be flattened to a
thickness of between about 15 and about 18 % of the non flattened thickness
and that the flat tablet resumes in part or substantially resumes its initial non
flattened shape during dissolution, neglecting the swelling that also takes

30 place during dissolution, i.e. the thickness of the tablet increases and the



5l ow/ hi gh shear Bl ack & Decker Handy Chopper dual blade m xer with a 1.5
cup capacity for 30 seconds. 2. Magnesium Stearate was added and m xed with
t he st ep wokbesndsfeor additional 30 seconds 3. Step 2 bl ecdnBaw7/0@8F essed
to target weight on a single station tablet 10Manesty Type F 3 press using
a capsul e shaped tooling (7.937 x 14.290 mm). 4. Step 2 tablets were placed
onto a tray placed in a Hotpack nodel 435304 oven at 73 C for 3 hours to
cure the tablets. 15 [00284] In vitro t€&sting including testing for tanper
resi stance (breaking strength test) was perfornmed as follows: [002851 The
tablets were tested in vitro using USP Apparatus 1 (basket) at 100 20rpmin
900 mM simulated gastric fluid without enzynes (SG-) at 37 C, using an
Agilent UYNI'S Spectroneter Mdel HP8453, UV wavel ength at 280 nM after
havi ng been subj ecdienietteodmnezise;gcdm'rde&bt}odmmg diablugibn d Wisrosit easting totbee

uncured and cured tablets and di.ss ti ane prese ted in Table 8.
- 119 - [00286] Asb%mfiﬁ‘?E‘Weﬁhe?ré’rfb@%eﬁ‘é‘é"%é}f‘%{ﬁﬁ%hlg giole %é d and uncured
tablets were subj e,;&@éih}tlen@oﬁa@ﬁ&lmnmeﬁmgana ﬁx%tabﬂﬁ?ltd’fe@ﬂ)r@thfe%lﬁﬁl of a
maxi mum of 196 Newt on using a Schl euni ger 6 Apparatus to eval uate

t he resistance to Bomefki d@fortﬂmt@nr egudftes ﬂa?t@lllpg e@élmﬁle\drqnmena&llaba@WS[tb@ZBY]
Addi tionaldy, thet e flattened nuaIIy
conduct ed hamer  sERORDSR S fs 4t BsRRETehReR BRI oot e T
Results are pr eSerﬁlﬁlﬁkyh@b@f@bb@tcﬁconﬁbﬁf@@tﬁe &mpeEi@%fminee 8n paficanpiie 8. 2
Uncured (n = 12) 3 hr cure (n = 5) Uncured (n = 12) 3 hr cure (n = 10)
Tabl et Di mensi ons aeahghtesistagye eﬁ@eé@sagsim@ithwmw@mﬁ 7.07 7.42
7.01 7.20 Wdth (nm 7.96 7.97 7.96 7.91 Breaki ng strength(N) 196+ 1 (n
=2) 196+ 1 (n = 1) 196+1 (n = 2) 196+ (n = 2) Dissolution (% Rel eased)
[00210] The invention also encompasses the method of treatment wherein a

10 dosage form is administered for treatment of a disease or certain condition of
a patient that requires treatment in particular pain and the use of a dosage
form according to the invention for the manufacture of a medicament for the
treatment of a disease or certain condition of a patient that requires treatment
in particular pain.

15

[00211] In one aspect of the present invention, a twice-a-day solid oral
extended release pharmaceutical dosage form is provided which provides a
mean tyax at about 2 to about 6 hours or at about 2.5 to about 5.5 hours or at
about 2.5 to about 5 hours after administration at steady state or of a single

20 dose to human subjects. The dosage form may comprises oxycodone or a salt

thereof or hydromorphone or a salt thereof.

[00212] In one aspect of the present invention, a once-a-day solid oral
extended release pharmaceutical dosage form is provided which provides a
25 mean tpax at about 3 to about 10 hours or at about 4 to about 9 hours or at
about 5 to about 8 hours after administration at steady state or of a single dose
to human subjects. The dosage form may comprises oxycodone or a salt

thereof or hydromorphone or a salt thereof.



0.5 hr Not tested 9 Not tested 13 1 hr 15 21 2 hr 23 35 4 hr 38 59
8 hr 60 89 12 hr 76 92 Post Hammer Test (10 strikes applied manually)

Thi cknesswois/2ergi | y broke apart - Readily broke aparpcgaBfo7oo2sisThe
hardness tester would max at 20+ Kp equivalent to 196+ Newtons (1 Kp =

9.807 Newtons), the tablets did not break when subjected to the maxi num
force of 15196N. - 120 - EXAMPLE 9 1002881 Three exanpl es
conprising each 12 ng of hydronor phone” ?‘ﬁwdrochl ori de were manufactured and
tested. Conpositions: Exanple 9.1 Exanple 9.2 Exanple 9.3 Tablet ng / unit
nmg / unit nmg / unit Hydronorphone 1-1Cl 12

[00213] In a further aspect of the present invention, a twice-a-day solid oral
extended release pharmaceutical dosage form is provided, wherein the dosage

form comprises oxycodone or a salt thereof in an amount of from about 10
mg to about 160 mg and wherein the dosage form provides a mean maximum

5 plasma concentration (Cpax) of oxycodone up to about 240 ng/mL or from
about 6 ng/mL to about 240 ng/mL after administration at steady state or of a

single dose to human subjects.

[00214] In a further aspect of the present invention, a solid oral extended
10 release pharmaceutical dosage form is provided, wherein the dosage form
comprises oxycodone or a salt thereof in an amount of from about 10 mg to
about 40 mg and wherein the dosage form provides a mean maximum plasma
concentration (Cpax) of oxycodone from about 6 ng/mL to about 60 ng/mL
after administration at steady state or of a single dose to human subjects.
15 '
[00215] In a further aspect of the invention a solid oral extended release
pharmaceutical dosage form is provided that is bioequivalent to the

commercial product OxyContin™.

20 [00216] In a further aspect of the invention a solid oral extended release
pharmaceutical dosage form is provided that is bioequivalent to the

commercial product Palladone™ as sold in the United States in 2005.

[00217] In a further aspect of the invention, a solid oral extended release
25 pharmaceutical dosage form is provided, wherein the active agent is
oxycodone hydrochloride and
wherein a dosage form comprising 10 mg of oxycodone hydrochloride when
tested in a comparative clinical study is bioequivalent to a reference tablet
containing 10 mg of oxycodone hydrochloride in a matrix formulation

30 containing:



12 12 Pol yet hyl ene Oxi de (MN approxi mately 7,000, 000; Pol yoxTM WER 303)
483 681 829.5 Magnesium Stearate 5 7 8.5 Total 500 700 850 Total Batch

si ze (kg)woaimuwnssianuf actured) 100 100 100 Fil m Coati pgrAB20b7/b6dsis Mo /
unit mg / unit Magnesium Stearate 0.100 0.142 0.170 Opadry white film

coating concentrate formula Y-5-18024-A 15 21 25.5 Coating Batch Size (kg)
80 79 80 10The processing steps to manufacture tablets were as follows: -
121 - 1. The Hydronorphone HCI and nagh@%iun1stearate wer e passed through a
Sweco Sifter equipped with a 20 nmesh screen, into separate suitable
containers. 2. A CGento "V' blender (with I bar) - 10 Cu. ft. was charged in
the 5foll ow ng order: Approxinmately 25 kg of the pol yethyl ene oxi de WSR 303
Hydr onmor phone hydr ochl ori de Approxi mately 25 kg of the pol yet hyl ene oxi de

WER 303 3. Step 2 natagrOalcodons Rydibemneiedt: 100 M@tabisiutes with the | bar on.
104. The remai ni ng pol yet hyl ene oxi de WSR 303 was charged into the Gento "V
bl ender. 5. Step 4 ekacioss (spedprdn624S meftablet i nutes with the I bar on.

6. Magnesi um st ear at V\?g,,,- r. [ he Gento "V' blender. 7. Step 6
material s were Dbl endggj orl&%%rh%?jgyslgt\%eﬁh the | bar off 158.Step 7 bl end

was charged into cl ed, Evdragi® RS 8aDr(kash) st®emgiableai ners. 9. St ep 8 blend
was conpressed to target .wei.ght on O station tablet press at 133,000 tph
speed usimg 1/2 inchegtt’ﬂ%ﬁﬂ‘ r%@ﬁ@?talglﬁhcave (plain) tooling. 10. Step 9
tablets were |oaded it GegyfScoinSeaR)@bIGPAt coating pan at a 20l oad of
80 kg (Exanple 9.1 and 9.3) and 79 kg (Exanple 9.2). 11. The pan speed was
set to 2 rpm and the g) abilet2.hexp/tablst heat ed by setting the exhaust air

The tabl et s ver e cur 4 PRERS R SleteR B REHIEL ac ¢he tol lowi ng i nlet

t enper at ur e ran@fd whereiBthe 26ferenEX GBIt & Hepared Hypthe f8lfovang swepstpl € 9. 2) and 75

- 86 cl Elxoar’rpl © 1. Eudragit® RS 30D and Triacetin® are combined while passing through a 60

mesh screen, and mixed under low shear for approximately 5 minutes or until
a uniform dispersion is observed.

2. Oxycodone HCI, lactose, and povidone are placed into a fluid bed

granulator/dryer (FBD) bowl, and the suspension sprayed onto the powder in

15 the fluid bed.

3. After spraying, the granulation is passed through a #12 screen if necessary to
reduce lumps.

4. The dry granulation is placed in a mixer.

5. Inthe meantime, the required amount of stearyl alcohol is melted at a

20 temperature of approximately 70 °C.

6. The melted stearyl alcohol is incorporated into the granulation while mixing.

7. The waxed granulation is transferred to a fluid bed granulator/dryer or trays
and allowed to cool to room temperature or below.

8. The cooled granulation is then passed through a #12 screen.

25 9. The waxed granulation is placed in a mixer/blender and lubricated with the
required amounts of talc and magnesium stearate for approximately 3
minutes.

10. The granulate is compressed into 125 mg tablets on a suitable tabletting

machine.

30



9.3). - 122 - 12. At the onset of cooling the pan speed was increased to 7
rpmand the tablet bed was cool ed using an exhaust air tenperature to

achi eve aygaooswihet tenperature until the exhaust tenpeiagiogoasiy eves 30
- 34 C. During the cooling process, magnesi um stearate was added to the
S5tabl et bed to reduce tablet sticking. 13. The tablet bed was warned using
an exhaust air tenperature to target a 55 Cinlet tenperature. The film
coating was started once the outlet tenfderature approached 39 C and
continued until the target weight gain of 3 % was achieved. 1014. After
coating was conpleted, the pan speed was set to 1.5 rpm and the exhaust
tenperature was set to 27 C, the airflow was nmaintained at the current
setting and the system cooled to an exhaust tenperature of 27 - 30 C.

15. The tablets i %Bg;h otk Act urdnber, tAbCetA tt.si ng
12 nmg of hydr onmeri\gﬂe hy r%?%fngﬁ?gg%@gg&ggsr%ggr ea].g‘ 20 Ilé;o_rrpos}et ilg%m Exanpl e
10 Tabl et ng / unidestiyuing therhomiplasse curge ¢ Becatitginedia cbpicaktrialwfirst by
approxi mately 7,000, Q0Q; Po) y.oxTM W5R 303). 483 es)

2008/ 023261PCT/ | B2OE? Bfﬂ%%f"sﬁ%"r‘-&fﬁ%a%‘rVSc?é%@{?% '@géas"%%g@?rg’ﬁ’&?’grc‘%qf?e
tablets were as foksiPdsons, sheh dSMRaliFh@RRT ibjsres. HBe Howl plagnesdlun o tlear at e
were passed through a 5Sweco Sifter equi pped with a 20 nesh screen, into
separate $uitabl e iodividuahtssispersons arecherceveraged - gradBFan AAPEh Cregdf ymas 10 cu.

ft. was charged in the follow r : t inv ARG haBLRLYinBQ: kg of
t he pol yet hyl ene o‘fﬁthéeels\ﬂg*ﬁl% 3%8&%?%%?%%8?5%@&? ocﬁf)o’ﬁ de 31.? Step 2
material s were bl epg@dettRrsudDaAU, €5 Viint gk hefer tobaranomlued.. Fuitherrigtied ni ng

pol yet hyl ene oxi de WSR 303 was charged into the Gento "V' bl ender
5. Step 4 materi al conjxt of hedresept INHMUPE, HiVAHGRILAMTIER SPﬁbaslvaLua?F gil?)rrf.uj(f56.

Magnesi um st ear at eCV\/a? char %ﬁ%eki@%ﬁ]éa@?r h%aﬁ%eté?& 8NGHies obtaideTied

materi al s were bl end&d™or nutes with the bar off 8. Step 7 blend was
charged irt o cl eanadniaisedtiorsstataalle setesiradh singht ddspég Buman patieals- 8 bl end was
conpressed to target weight on a 40 station tablet press at 150,000 tph

speed using 1/2 inch standard round, concave (pl ai tooling. 2010, ep 9
tablets were | od®2d9 nt TheCug valye indigatest e@&éﬁ%hﬁ"ﬂé’?%gﬁ cgf’ceggfi%%rﬂ%)f

92.887 kg. - 124 gLl cTNRnPaRe SREPAuLBRIARS thetithe BonP R vaich tHeeC,ab! et bed
was heated by setting the exhaust air tenperature to achieve a target inlet

t enperature of appvau¢ isatashyd.8th cherTherds, dbdk ét he figeepodifof thermaxIMUAbur s at
the foll oi/g)ng i nl et terrﬁeliature ranl_gﬁ rl80- 85 C. 512. At the end of curing
and onset 1 bf cool | AFCTEHPIATR OPHBYG 1 ¥Egan to aggl omerate (tablets sticking
together). The pan speed was increased up to 2.8 rpm but the tablet bed

ful ly aggl omerated and was non-recoverable for coati ng.a£d0028l_?e] It%tj
assumed that t hd003@l onthexdU6n(Asea Vagerdhe Curyg) plua grrarrendsite fnerages rfg?e by

lowering the curi ngogcgréntﬁeﬁfo%tcﬂ LTgé/AEJ@{/zﬁf’i‘éisq%o Jior o MR GRRDuntf aklige use of

Magnesi um St ear at e as I-tacking agent, or appl ying a sub-coating

prior to curing. agentabsoftd2RM0]th¢-bload eircidatinn ihadthbdrsl iskerseangsisens fpr i or to
cooling for In vitro 15testLPg whi ch was perfornmed as follows: [00291]

Cured tabP®ts wer ethedu9aygllabiliVi t r o using USP Apparatus 2 (paddle) at 75 rpm
in 900 mM sinmulated gastric fluid wi thout enzymes (SGF) at 37 C using an on
Waters Alliance System equi pped with a Waters Novapak C18 203.9 nmm x 150 mm
col um, using a [0221]e Phadd&G valu sorresgonds tg thy ey prdesthelashi tril e, SDS,

and nono basi c sodi um phosphat e buff.er H2 9. ' done with a
PDA detector. . Sanﬁ?‘@eg'r?@p"ﬁ%‘f‘ﬁf%wig rt;ré)frhtg‘ R %adgl%gt?ﬁ&%%ﬁéfﬁsénd 22 hours.
25Tabl e 10 measurable plasma concentration and is calculated by the linear up/log down

25 trapezoidal rule.

[00222] AUC;yis the area under the plasma concentration-time curve
extrapolated to infinity and is calculated using the formula:
Cl

Z



USP Apparatus 2 Dissolution (% Released) (n =6) | hr 19 2 hr 30 4 hr
48 - 125 - 8 hr 77 12 hr 95 18 hr 103 22 hr 104 EXAMPLE 11 5 A

further twblgis/@esgpri sing 12 ng of hydronor phone hydr ochk@hibsR7¥@s1s
prepared. Conposition: Tablet ng / unit Hydronorphone HC1 12 Pol yet hyl ene

Oxi de (MN approximately 7,000, 000; Pol yoxTM WER 303) 681 Magnesi um
Stearate 7 Total 700 FilmCoating ng/unit Opadry white filmcoating
concentrate -76-

where C; is the last measurable plasma concentration and Az is the apparent

terminal phase rate constant.

[00223] Az is the apparent terminal phase rate constant, where Az is the
5 magnitude of the slope of the linear regression of the log concentration versus

time profile during the terminal phase.

[00224] t,;z is the apparent plasma terminal phase half-life and is commonly
determined as t;2z = (In2)/ Az.
10
[00225] The lag time ti, is estimated as the timepoint immediately prior to the

first measurable plasma concentration value.

[00226] The term “healthy” human subject refers to a male or female with
15 average values as regards height, weight and physiological parameters, such
as blood pressure, etc. Healthy human subjects for the purposes of the present
invention are selected according to inclusion and exclusion criteria which are
based on and in accordance with recommendations of the International
Conference for Harmonization of Clinical Trials (ICH).
20
[00227] Thus, inclusion criteria comprise males and females aged between 18
to 50 years, inclusive, a body weight ranging from 50 to 100 kg (110 to
220 Ibs) and a Body Mass Index (BMI) 218 and <34 (kg/mz), that subjects
are healthy and free of significant abnormal findings as determined by
25 medical history, physical examination, vital signs, and electrocardiogram,
that females of child-bearing potential must be using an adequate and reliable
method of contraception, such as a barrier with additional spermicide foam or
jelly, an intra-uterine device, hormonal contraception (hormonal

contraceptives alone are not acceptable), that females who are



formula Y-5- 18024-A 21 Coating Batch Size (kg) 80 10 -126- 1.
The hydr onor phone HCI and nagnesi um stearate were passed through a Sweco
Sifter eanopRp&ftdcih a 20 mesh screen, into separate suiptghbgosensa ners.
2. A Gento "V' blender (with I bar) - 10 Cu. ft. was charged in the

foll ow ng 5order: Approximately 60 kg of the polyethylene oxi de WSR 303
Hydr onor phone hydrochl oride 3. The rema,Hﬂ ng pol yet hyl ene oxi de WER 303 was
charged into the Gento "V' blender. 104." Step 4 materials were bl ended for
10 minutes with the I bar on. 5. Magnesi um st earate was charged
into the Gencto "V' blender. 6. Step 5 materials were blended for 3 m nutes
with the | bar off. 7. Step 6 blend was charged into clean, tared,

stai nl ess steel containers. 8. Step 7 blend was conpressed to
target wei ght on apdsfingiophusahmustHaet bggngestnadnopiikall: 0G0artqnd hapeeldvated ng 1/ 2
i nch standard round, cqgncave (plain) tooli ng. 9. gltrep 8 tabl et.?.were | oaded
into a 48 inch Acc¥rup fjlicle stimulatge barmmepe (§SHyand Shat subiggsdategvilling tofale pan
speed was set to ]aIIBthE%Bdasrﬁg ﬁ&ed‘hﬁ’gltﬁé sth@d was heated by setting the
exhaust air tenperature to 8 I eve target inlet tenperature of
approximately 2080 C. The tablets were cured for 1.25 hours at the

foll ow ng Jnlet rafyure range. 75 - 85 C. 11. At t.he en f.curing and
onset of cgool i néﬁﬁgﬂg téﬁpﬁ){er g"slf’é'gcéﬁerf‘gn isre]] Sﬁléallé'fl@eﬁf 3’15)1]? é‘i?gal%ﬁf’@ki ng
together). The pan%ReAM eWeRise WRFRAIRENUR: {t@dyléhd tRANthanalilf i beginl atiesy
separated. - 127 - 12. The pan speed was continued at approximately 10 rpm
and the tabl et bedexgeessequogrent nesipagicinatednieny ynusiply steenyepsaplisical o achi eve a
25 Cinlet tenper at.ur e until the exhaust tenperature achieves 30 - 34 C.
13. The tabl et bed”Was Wwar med usi ng an exhaust air tenperature to target a
55 5Cinlet tenperature. The filmcoating was started once the outl et

t enperature approached 39 C and continued until the target weight gain of
3 %was adni evedl0223] AcBisiongaiteiiaComRRise cZRalep are REcePan (E‘bsété% set to
1.5 rpmand the e t I i S

mai ntai ned at the 1 curcrht(g:)ir?}gHﬁ g&? ?%grogﬁ@eftﬁ%r léggﬁgrha@c’)g%sggy ta icr)&;ér@ggﬂgust

t enperature of 27 dru@0r aléhdl abuskHer fiabyears ahwestay dif st gerent ¢anditians o

testing was perforped as fol Lows:. 15 1002931 t.ed.tabl ets.were tested in
Lo s e Dop s ahLinr S Rith S gEsam o, Gty eCLRIRITAL co gactr i o
fluid without enzyiBetioRQk ofhin 3piotd-bisttalBing MedlidAibR i thelpabtanies (SV)Sdags)

it
equi pped with a Waters Novapak 8 3.9 mm x 150 mm col um, using a nobile
phase conki sting of histomi af knosvnofensiguidetoorryeeddne, naissxong, i refgiéd basi ¢ sodi um

prospnate 2" (gl 7SRO SRR R RLER o S
presented in Tabl eanlthistely ofdbilzered dr head trauma with SirroAp pajuakasispaztidipaalint i onl
hr a clinical drug study during the thirty (30) days preceding the initial dose in
this study, any significant illness during the thirty (30) days preceding the
20 initial dose in this study, use of any medication including thyroid hormone
replacement therapy (hormonal contraception is allowed), vitamins, herbal,
and/or mineral supplements, during the 7 days preceding the initial dose,
refusal to abstain from food for 10 hours preceding and 4 hours following
administration or for 4 hours following administration of the study drugs and
25 to abstain from caffeine or xanthine entirely during each confinement,
consumption of alcoholic beverages within forty-eight (48) hours of initial
study drug administration (Day 1) or anytime following initial study drug
administration, history of smoking or use of nicotine products within 45 days

of study drug administration or a positive urine cotinine test, blood or blood

30 products donated within 30 days prior to administration of the study drugs or



12 - 128 - (% Released) 2 hr 19 (Mean n = 6) 4 hr 29 8 hr 46 12 hr
60 18 hr 76 22 hr 84 24 hr 88 EXAWMPLE 12 5[ 002941 Two further exanples

conpri si ngobbogisffi oxycodone hydrochl ori de which incl ugerggi®b@disets as
presented in Exanple 2.3 were manufactured which were coated by a

pol yet hyl ene oxide coating to provide a delay of the rel ease.
10Conposition: Core Tabl et Ingredient / unit Oxycodone MCl 10

Pol yet hyl ene Oxi de (MN approxi mately 'Z?Q)OO, 000; Pol yoxTM WSR301) 85
Hydr oxypropyl Cellul ose (Klucel TM HXF) 5 Total Tablet Core 100
Composi tion: Conpression Coat over Core Tablet - 129 - Exanple 12.1
Exanple 12.2 Ingredient ng / unit ng / unit Polyethylene Oxide ( MN
approxi mately 4,000, 000; Pol yoxTM WER301) 200 100 Core tabl et

anytime during the study, except as required by the clinical study protocol,
positive results for urine drug screen, alcohol screen at check-in of each
period, and hepatitis B surface antigen (HBsAg), hepatitis B surface antibody
HBsADb (unless immunized), hepatitis C antibody (anti-HCV), a positive

5 Naloxone HCI challenge test, presence of Gilbert’s Syndrome or any known
hepatobiliary abnormalities and that the Investigator believes the subject to be

unsuitable for reason(s) not specifically stated above.

[00230] Subjects meeting all the inclusion criteria and none of the exclusion

10 criteria will be randomized into the study.

[00231] The enrolled population is the group of subjects who provide informed

consent.

15 [00232] The randomized safety population is the group of subjects who are
randomized, receive study drug, and have at least one post dose safety

assessment.

[00233] The full analysis population for PK metrics will be the group of
20 subjects who are randomized, receive study drug, and have at least one valid
PK metric. Subjects experiencing emesis within 12 hours after dosing might
be included based on visual inspection of the PK profiles prior to database
lock. Subjects and profiles/metrics excluded from the analysis set will be
documented in the Statistical Analysis Plan.
25
[00234] For the Naloxone HCI challenge test, vital signs and pulse oximetry
(SPOy) are obtained prior to the Naloxone HCI challenge test. The Naloxone
HCI challenge may be administered intravenously or subcutaneously. For the
intravenous route, the needle or cannula should remain in the arm during

30 administration. 0.2'mg of Naloxone HCI (0.5 mL) are administered by



100 100 Total Tablet Weight 300 200 Process of manufacture: The processing
steps to manufacture tablets were as follows: 5 1. A tablet from Exanple

2.3 was ugedodbize tablet core. 2. A single station MapeshE0hypRsts 3
tabl et press was equi pped with 0.3125 inch, round, standard concave plain

tooling. 3. For Exanple 12.1, approxinmately 100 ng of Pol yet hyl ene Oxi de
was 10placed in the die, the tablet core was nanually centered in the die
(on top of the powder bed), an additi onh&l - 100 ng of Pol yet hyl ene Oxi de was
pl aced on top of the tablet in the die. The materials were nmanually
conpressed by turning the conpression wheel. 155. For Exanple 12. 2,

approxi mately 50 ng of Pol yethyl ene Oxi de was placed in the die, the tabl et
core was manually centered in the die (on top of the powder bed), an

addi tional 50 ngy ofhtuRedneat hyéction. The fdjeons o}bbm@ﬁfoeaotseu@noi forleidendd &t i n
the die. - 130 - 6. The materials were_manually caonpressed by turning the

conpr essi on wheel . Withdrawalstigiis of symgtosise dhen QQM%?%N%?‘@‘%I[IQE@dS ko drea tray
placed 1n a Hot pack it VA0 diRiY tTﬁ@su%ﬁ\ggss o(BEer?echf?)'f 7B iyl e

t he Sconpression coa nvi estln or ne
[ 00295] The t abl et forvigneatidsingrdoms of withdraual. irgr tﬂSI@quamreaumuﬂe PBasgef) at

100 10 rpmin 900 Si d tric, flui vmth ut .enz S 37 C,
using a Pe¥kin El @PIOW%%E%%%&;%W‘E‘QW@G ‘Ué@%i} ?r&gﬁ‘{l\ﬁat 220
nM  The cured conpg&sdsdr ﬁgﬁ’sf ﬁi%'t&ﬁs @ktmmmsmwﬂngMm results
are presented in Table 12. Tabl le 12.1 Exanple 12.2 Tabl et

Di mensi ons Wi ght ¢hsgivati@4ost: Nakp@ng HE'l clTﬁleoEﬁ‘@StsVl(aﬂm%nSaIBtswiaeS 24 5. 29
D anet er (m‘r) 9.10 10761754 Di ssolution (% Rel eased) (n = 2) 0.5 hr
01 1hro15 2 ffal

10 [00235] Vital signs include systolic blood pressure, diastolic blood pressure,

pulse rate, respiratory rate, and oral temperature.

[00236] For the “How Do You Feel?” Inquiry, subjects will be asked a non-
leading “How Do You Feel?” question such as “Have there been any changes
15 in your health status since screening/since you were last asked?” at each vital
sign measurement. Subject’s response will be assessed to determine whether
an adverse event is to be reported. Subjects will also be encouraged to

voluntarily report adverse events occurring at any other time during the study.

20 [00237] Each subject receiving a fed treatment will consume a standard high-
fat content meal in accordance with the “Guidance for Industry: Food-Effect
Bioavailability and Fed Bioequivalence Studies” (US Department of Health
and Human Services, Food and Drug Administration, Center for Drug
Evaluation and Research, December 2002). The meal will be provided 30

25 minutes before dosing and will be eaten at a steady rate over a 25-minute

period so that it is completed by 5 minutes before dosing.

[00238] Clinical laboratory evaluations performed in the course of clinical
studies include biochemistry (fasted at least 10 hours), hematology, serology,

30 urinalysis, screen for drugs of abuse, and further tests.



4 hr 9 95 8 hr 82 96 12 hr 97 96 - 131 - EXAMPLE 13 [00296] In
Exanple 13, five different 156 ng tablets (Exanples 13.1 to 13.5) including

10, 15, 2AQ0 206328140 mg of Oxycodone HCL were preparedpgghBghahiels
nol ecul ar wei ght pol yet hyl ene oxi de. Conpositions: Exanp le 13.1 Exanp le

13.2 Exanp le 13.3 Exanp le 13.4 Exanp le 13.5 Ingredient ng/uni t ng/uni t
nmg/uni t ng/uni t ng/uni t Oxycodone HC| 10 15 20 30 40 Pol yet hyl ene oxi de
(MN  approxi mately 4,000, 000; Pol yoxTM - 301) 138.5 133.5 128.5 118.5
108.5 Magnesium Stearate 1.5 1.5 1.5 1.5 1.5 Total Core Tabl et

[00239] Biochemistry evaluations (fasted at least 10 hours) include
determination of albumin, Alkaline Phosphatase, alanine aminotransferase
(alanine transaminase, ALT), aspartate aminotransferase (aspartate
5 transaminase, AST), calcium, chloride, creatinine, glucose, inorganic
phosphate, potassium, sodium, total bilirubin, total protein, urea, lactate

dehydrogenase (LDH), direct bilirubin and CO,.

[00240] Hematology evaluations include determination of hematocrit,
10 hemoglobin, platelet count, red blood cell count, white blood cell count,
white blood cell differential (% and absolute): basophils, eosinophils,

lymphocytes, monocytes and neutrophils.

[00241] Serology evaluations include determination of hepatitis B surface
15 antigen (HBsAg), hepatitis B surface antibody (HBsAb) and hepatitis C
antibody (anti-HCV).

00242 Urinalysis evaluations include determination of COlOI', appef€arance, pH,
gIUCOSG, kCtOHCS, urobilinogen, nitrite, occult blOOd, protein, leukocyte

20 esterase, microscopic and macroscopic evaluation, specific gravity.

[00243] Screen for drugs of abuse includes urin screen with respect to opiates,
amphetamines, cannabinoids, benzodiazepines, cocaine, cotinine,
barbiturates, phencyclidine, methadone and propoxyphene and alcohol tests,

25 such as blood alcohol and breathalyzer test.

[00244] Further tests for females only include serum pregnancy test, urine
pregnancy test and serum follicle stimulating hormone (FSH) test (for self
reported postmenopausal females only).

30



Wei ght (ng) 150 150 150 150 150 Total Batch sizelO kglO kglO kglO0 kgl0 kg
10 Coating ng/uni t ng/uni t ng/uni t ng/uni t ng/uni t Opadry film
coati ng 6w6 26088282670t al Tabl et Weight (ng) 156 156 156 P6&/182067/06368 | Ng
Batch Size (kg) 8.754 9.447 9.403 8.717 8.902 The processing steps to
manuf acture tablets were as follows: - 132 - 1. A Patterson Kelly "V

bl ender (with | bar) - 16 quart was chai]]ged in the foll ow ng order:

Approxi mately 1/2 of the pol yethyl ene oXide WBR 301 Oxycodone hydrochl ori de
5Remai ni ng pol yet hyl ene oxide WER 301 2. Step 1 materials were bl ended for
5 mnutes with the | bar on. 3. Magnesium stearate was charged into the "V
bl ender. 4. Step 3 materials were blended for 1 mnute with the |I bar off
5. Step 4 blend was charged into a plastic bag. 106.Step 5 bl end was
conpressed to t aDEFAIMEDGDESCRIRTIONsOHTHE RREFERRETRENMBODIMENDSt ph
speed using 9/32 inch standard round, concave (enbossed) tooling. 7. Step 6
tablets were | oaded into a 24 inch Conpu-Lab coating pan at a

pan | oad of 8. 7%2&9]7( ExRiitRndidvdntionvifihowKise fb2efinY Eeskdibéd witH réferenddkg
(Exanple 13.3), 8.717 kg (Exanple 13.4), 8.902 kg (Exanple 13.5). 8. A

t enper at ure probe towhe accompamyieg exsnenlesadishphlddbeaniersigod Hwweaer fiat ghet | y

b the tablet b t hat . the . | t i
Fabl ets. 200, The panob et P fRfy NP PRl RERERNERE B0 ca

by as a restriction of the invention.
EXAMPLE 1
10 [00246] In Example 1 a 200 mg tablet including 10 mg of oxycodone HC] was

prepared using high molecular weight polyethylene oxide in combination

with hydroxypropyl cellulose.

Composition:

15
Ingredient mg/unit [ %
Oxycodone HCl 10 5
Polyethylene Oxide
(MW: approximately
4,000,000, 160 80
Polyox™ WSR- 301)
Hydroxypropyl
Cellulose 30 15
(Klucel ™ HXF)
Total 200 100

Process of manufacture:

20 The processing steps to manufacture tablets were as follows:



setting the inlet tenperature to achieve a probe target tenperature of 75
C. The curing starting point (as described by nethod 4) was initiated once
t he t enpeweatuosm2predbe i ndi cat ed approxi mately 70 C ( ExawpiraB87/802ai5 68. 3C,
Exanple 13.2 at 69.9C, Exanple 13.3 and 2513.4 at 70.0C, and Exanmple 13.5
at 71.0 C). Once the target probe tenperature was achieved, the inlet
tenperature was adjusted as necessary tQ nmaintain this target probe
tenperature. The tablets were - 133 -~%red for 90 minutes. The pan speed
was increased to 12 rpm at approximately 60 m nutes of curing (except for
Exanmpl e 13.5, the pan speed was maintained at 7 rpmthroughout curing).
Sanpl es were taken after 30 mnutes, 60 m nutes and 90 m nutes of curing.
The tenperature profile of the curing processes for Exanples 13.1 to 13.5
is presented in Tahl es G:3ucdbddnd ICIL Pobyethydmnd OxiddargiiydsoxhPrdpyl dellulodt t he end
of curing, nmagnesi um stearate was, added .to the Vi n e ahl ets as an
anti-tacki ng agent. TheVasfymixest inpdgrdughysheat %ggla%gs@@égfﬂ@é%?%fg
(Exanple 13.1), 1.8887 - (Exanple 13.3), 1.7400 g
(Exanmpl e 13.4), and 1. fglﬂigé?@g%ﬁ@h%y%)%@%c%gnesi um st earate was

wei ghed in a wei gh, boatg.an ] I i AS,| . {NQ)

t he powder acr ossh2['he rrsé% 28@26’?&3? B@@%S%ﬁ%gﬁ ‘ﬁ%%}gé)%\%he%é%g%ta§%ﬂ%glegt 12
rom (Exang e 13.5 at 7 MpmgstyeDgpeth@ pieabl et bed was cool ed by setting the

inlet tenperature to 21C. The tablet bed was cooled to an exhaust
tenperature of < 4 C. Skke2 tabdtewetvepresd ontoea trexdandsplaegdan ailinteackgeade} ng of

55 C. The filmcoating tart pAce the exhaus eratur Leved
approxi mately 43 C and %3??8&%&53&¢&°W£W"&%§fy %/\%# g?r@sé%?‘heg}eqﬁﬁgﬁwas
achieved. After filmcoating was conpleted, the pan speed was reduced (3 to
6 rpm and the inlet tenperature was set to 21 to 25 Cto cool the system
t he airflow was [00247) ailnadtratestimeincludingrésting ttarhpey resisiencedbiremsr avel e

di scharged. In vitro testing i ncluding breaking sgren%th tests _.and,density
measur emelt was pebredfing sirepgth G5t augresistapeyto alephoberfractan vas BriImsd 3 o 30
m nutes and 60 m ”fb‘il‘é%fj and tablets cured for 90 m nutes and coated were
tested in vitro using USP Apparatus 1 (basket) at 100 rpmin 900 m

sinmul ated gastric fluid w thout enzynes (SGF) at 37 C. Sanples were

on Vit er's Al andPEHE 15 808 R d R b e ApeAR 2 Gkt aflese
consi sting of a m gniineH00f mpamuRdd dastrie fRdwioutasyhieP SGBELBT Chasiphat e

buffer (pH 3.0) at 230 nm WV _detection. Sanple tine &oi nts include 1.0,
2.0, 4.0,18.0 and aPerimlmes UV Speciomsiasilombdand. Vs gpOnModheseswits s

corresponding to the. r i ning time and 10tenperature are presented
in Tables 13.1.2 t%rgf?%%&g&w'g%ﬂég]l' Uncured tablets, cured tablets and
cured, coated tablets were subjected to a breaking strength test by
applying a force _of a maxi mum of 439 Newt on i ng a,Schl.euni ger del 6D
agga)r“at 85 to evdPab tlél);‘;‘%?d W@?F%F‘gﬁ‘é?ﬁ%s ”ﬁ‘gﬁ‘?’%ﬂa\s Iy ﬂéﬁerlie_ > @It eaki ng
strength test appl %ﬁgféﬂ; Werk ¥kl The Burl@ b WEfe HAendEWitRA hdin{ed uding 7

Schl euniger 2E/ 1 Apparatus to evaluate the resistance to breaking.

[ 00300] T2 densi t mandallynondeded lvhreersstisiag to hpast physisab@mpering]i The dahieit

peri ods 20of tinme (30, .60 90 .m.nut e anpl es s det.erm

Ar chi nedes pri nci pt"&€NgoRs, &glrﬁaélﬂ-alﬂgé ezléﬁﬁ?gﬁ% = twgllsg @Elgrépré)@% %gel # AB
135- S/ FACT, Seri alyaualdldifistParée anpla. tengesils Aeprsétitedin Tublki.l. 33360,
according to the foll ow ng procedure: 251.Set-up the Mettler Tol edo bal ance
with the Density Determination Kit. 2. Fill an appropriately sized beaker
(200 M) with h 3 [ ' [ welght as
Weight A 4. Tr jﬁ@%@;j t,ﬁg%%%r%%@eé?& E)Sn%ngé%ﬁgk}ﬁeo%érh %gfeﬁ'r\g\?r%%?ﬂ@? cga)beaker
filled w2H hexanea breakihgStrendih tddeapplyinge foroe ofveimgkimuorh of he6 Nawvtomtusing
hexane and record the weight _as Wight B. 6. Performthe der%iqtﬁl T

cal cul ation accor di RghleenigHeEglPe Aensratugto-evalugle the esistangg, o bregking, Bénsi ty
of the tablet A V‘f'ésﬁ’l?s‘ar@%ls%@‘?es%ﬁt@!iﬁ{ﬂme@.il.r B: Weight of the tablet when
imrersed in the liquird Po: nsity of the liquid at a given tenperature
(density of hexane at 20C = 0.660 g/m (Merck Index) 107.Record the
density. The reported density values are nean values of 3 tablets and all
refer to uncoated tablets. 15[00301] The results are presented in the

foll owi ng Tables. Table 13.1.1: Tenperature profile of the curing process
for Ex. 13.1 Total Tinme (mn.) Curing tine (mMm)' Set inlet tenperature (C)
Actual inlet tenperature eC)2 Probe tenperature (C)3 Exhaust tenperature
(CO4 Conments 0 27 26,9



26,8 25,7 10 - 75 74,9 59,5 56,8 15 0 85 84,8 68,3 65,5 Curing starts 20
585 84,7 71 68,4 26 11 85 84,8 72,8 70,1 30 15 85 84,8 74 70,9 45 30 83
83 74,8 MoB0@N28i6m sanple 55 40 81 81,2 74,8 76 61 46pr81nBA002002415/ 75,9
65 50 81 81 74,8

-83-

[00251] In addition, cured tablets were tested in vitro using ethanol / SGF
media at ethanol concentrations of 0%, 20% and 40% to evaluate alcohol
extractability. Testing was performed using USP Apparatus 2 (paddle) at 50
rpm in 500 ml of media at 37° C, using a Perkin Elmer UV/VIS Spectrometer

5 Lambda 20, UV at 220 nM. Sample time points include 0.5 and 1 hour. The

results are also presented in Table 1.2.

Table 1.1
Cured
Uncured Flattened by 7
whole Whole hammer strikes
Thickness (mm) 452! 439" 2237
Diameter (mm) - 7.56" 10.27 2
Tablet ; 3
Dimensions Breaking strength (N) - 196+ -
Diameter (mm) } 733! i
post breaking strength test )
0.5hr 13 34 33
1 hr 18 46 45
Dissolution
(% Released) 2hr 28 63 62
(n =3 tabs 4hr 43 81 83
per vessel)
8 hr 65 86 87
17 hr 85 86 87
10 ! n=median of 3 measurements > n = median of 5 measurements

3 196+ means that subjected to the maximum force of 196 Newton the tablets did not break, n =
median of 3 measurements



75,8 70 55 81 81 74,7 75,8 75 60 81 81,1 75 75,9 60 nmn sanple 85 70 81
81,1 74,6 75,8 95 80 81 81,1 74,8 75,9 105 90 81 80,9 74,9 76 End of
curing, SQo%ués/eaER! € WO 20081023261PCT/ 1B2007/ 002515 pcaB2007/002515
1122135, 34955, 6 1282133,432 | determ ned according to nethod 4,
tenperature nmeasured at the inlet; 3 tenperature neasured using the
tenperature probe (W re thernocouple) 4_tenperature neasured at the

exhaust. 5Table 13.1.2 Exanple 13.1 "°Uncured (n =5) 30 mn cure (n = 5)
60 mn cure (n =5) 90 mn cure, coated (n = 5) Tablet D nmensions Wi ght
(mg) 153 153
Table 1.2
Dissolution
(% Released)
(n =2 tabs per vessel)
Time 0% 20% 40%
Ethanol Concentration in | Ethanol Concentration in Ethanol Concentration in
SGF SGF SGF
uncured cured uncured cured uncured cured
0.5 13 37 13 32 11 33
1 22 50 21 46 22 43
5
EXAMPLE 2
[00252] In Example 2 three different 100 mg tablets including 10 and 20 mg of
Oxycodone HCI were prepared using high molecular weight polyethylene
10 oxide and optionally hydroxypropyl cellulose.
Compositions:
Example 2.1 Example 2.2 Example 2.3
Ingredient mg / unit mg / unit mg / unit
Oxycodone HCI 10 20 10
Polyethylene Oxide
(MW: approximately
4,000,000, 20 80 85
Polyox™ WSR301)
Hydroxypropyl
Cellulose 0 0 5
(Klucel™ HXF)
Total 100 100 100




152 158 Thickness (m) 4.63 4.98 4.89 4.89 D aneter (mm) 7.14 7.00 6.98
6.98 Breaking strength (N) 80 196! 196 | 4332 n=3n=3n=26

Di ssol ut iWo 20ds/0b6¢Rel eased) SGF 1 hr 25 (9.5) 24 (8. 4) petiuboodhozses hr 39
(7.7) 39 (8.7) 43(6.6) 4 hr - 62(7.0) 62(5.8) 67(6.8) 8 hr 89(4.7)
91(5.0) 92(2.9) 12 hr - 100 (3.3) 100 (3.6)

-85-

Process of manufacture:
The processing steps to manufacture tablets were as follows:

5 1. Oxycodone HCI, Polyethylene Oxide and Hydroxypropyl Cellulose
were dry mixed in a low/high shear Black & Decker Handy Chopper

dual blade mixer with a 1.5 cup capacity.

2. Step 1 blend was compressed to target weight on a single station tablet

Manesty Type F 3 press.
10

3. Step 2 tablets were spread onto a tray placed in a Hotpack model
435304 oven at 70 - 75° C for approximately 6 to 9 hours to cure the
tablets.

15 [00253] In vitro testing including testing for tamper resistance (bench press

and breaking strength test) was performed as follows.

[00254] The cured tablets were tested in vitro using USP Apparatus 2 (paddle)
at 50 rpm in 500 ml simulated gastric fluid without enzymes (SGF) at 37° C,
20 using a Perkin Elmer UV/VIS Spectrometer Lambda 20, UV at 220 nM.
Cured tablets and cured flattened tablets were tested. The tablets were
flattened using 2500 psi with a Carver style bench press to impart physical

tampering. The results are presented in Table 2.

25 [00255] As a further tamper resistance test, the cured tablets were subjected to
a breaking strength test applying a force of a maximum of 196 Newton using
a Schleuniger 2E / 106 Apparatus to evaluate the resistance to breaking. The

results are presented in Table 2.



101 (2. 4) maxi mum force of the hardness tester, the tablets
did not break when subjected to the 10maxi num force of 196 N. 2 nmaxi num
force of Wwbeokanshgss tester, the tablets did not breakppigpawbiest ed to

t he maxi num force of 438 N. 15 WD 2008/ 023261PCT/ | B2007/ 002515 - 137 -
Table 13.2.1: Tenperature profile of the curing process for Ex. 13.2 Total
Time (mn.) Curing time ()M )' Set inlet tenperature (C) Actual inlet
tenperature (C)2 Probe tenperature (C)3 Exhaust tenperature (C)4 Conments O
23 22,7 26,1 23,8 5. 8581 55,7 51,1 10 85 85,1 63,7 62,3 21 0 85 84,8
69,9 69,1 Curing starts 31 10 85 85,1 72,4 70,9 41

Table 2
Example 2.1 Example 2.2 Example 2.3
Flatten Flatten Flatte
Whole | ed by | Whole [ ed by | Whole | ned by
(n=6) | bench | (n=2) [ bench | (n=35) | bench
_press press press
Thicknes |3 3¢ | 058 | 3.14 | 084 | 348 | 049
s (mm)
Diameter | ¢ 1s | 12.80 | 6.58 | 13.44 | 646 | 12.86
(mm)
Tablet Thicknes :
Dimensions s - 17.3 - 26.8 - 14.0
(%)
Breaking
strength | 196+ '| na | 196+ '| wa |196+'| n/a
N)
0.5 hr 34 46 42 50 40 56
. : 1 hr 50 62 57 71 55 72
Dissolution
(% 2 hr 72 78 78 91 77 89
Releilsfd) 4 hr 81 82 95 93 93 100
=D 8 hr 82 82 95 93 94 100
12 hr 83 82 96 94 95 101
! 196+ means that subjected to the maximum force of 196 Newton the tablets
did not break
5
EXAMPLE 3
[00256] In Example 3 a 200 mg tablet prepared including 10 mg oxycodone
HCI and high molecular weight polyethylene oxide were prepared.
10

Composition:



20 85 85,1 73,7 72,5 51 30 82 82 74,8 75,8 30 mn sanple 61 40 82 81,9 75
76,2 71 50 81 81 74,8 75,9 81 60 81 80,8 75 75,9 60 mn sanple 91 70 81
81 74,9 ASO 2063102815180,5 80,5 74,8 75,8 90 80,5 1 I! 8@CH1B#oBoo2515/ End of
curing, 90 mn sanple 118 - 21 23,1 50 55,1 131

-87-
Ingredient mg / unit %
Oxycodone HCI 10 5
Polyethylene Oxide
(MW: approximately
4,000,000; 188 o
Polyox™ WSR301)
Magnesium Stearate 2 1
Total 200 100
Process of manufacture:
5 The processing steps to manufacture tablets were as follows:
1. Oxycodone HCI, Polyethylene Oxide and Magnesium Stearate were

dry mixed in a low/high shear Black & Decker Handy Chopper dual

blade mixer with a 1.5 cup capacity.

10 2. Step 1 blend was compressed to target weight on a single station tablet
Manesty Type F 3 press.

3. Step 2 tablets were placed onto a tray placed in a Hotpack model
435304 oven at 70° C for 1 to 14 hours to cure the tablets.

15 [00257] In vitro testing including testing for tamper resistance (breaking

strength test) was performed as follows:

[00258] The tablets were tested in vitro lising USP Apparatus 1 (basket) at 100

rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C, using

20 a Perkin Elmer UV/VIS Spectrometer Lambda 20 USP Apparatus, UV at 220
nM, after having been subjected to curing for 2, 3, 4, 8, and 14 hours. Tablet



21 22,4 34,1 37,7 5] determ ned according to nethod 4, 2 tenperature
nmeasured at the inlet; 3 tenperature neasured using the tenperature probe
(wire thewonosupbm), 4 tenperature neasured at the exhaestraBXabbesis3. 2.2 10
Exanpl e 13.2 Uncured (n =5) 30 mcure (n =5) 60 mn cure (n =5) 90
mrcure, coated (n = 5) Tablet D nensions Wight (ng) 152 153 152 157

Thi ckness (mm 4.69 4.99 4.90 4.84 D apet er (m) 7.14 6.98 6.95 6.95
Breaki ng strength (N) 62 196' 196' 196" °°" n=6n=6n=256

Di ssol ution

dimensions of the uncured and cured tablets and dissolution results are

presented in Table 3.

[00259] As a further tamper resistance test, the cured and uncured tablets were
5 subjected to a breaking strength test applying a force of a maximum of 196
Newton using a Schleuniger 2E / 106 Apparatus to evaluate the resistance to

breaking. The results are presented in Table 3.

Table 3
10
Un- Cure Time (hours)
gured 1! 91 4! 8! 142
Weight | 508 1208 209 [209 |208 |210
(mg)
Tablet | Lhickness| 400 1517 1525 |517 |5.17 |485
. . {mm)
Dimension Diameter
s ! 7.93 785 780 [|7.75 |7.69 |7.64
(mm)
Breaking 3 3 3 3 3
rength (N 176 196+ | 196+ | 196+ | 196+ | 196+
0.5 hr 16 11 15 33
. . | hr 23 18 23 50
Dissolution
(% 2 hr Not Not 34 28 36 69
Released) 4 hr tested | tested | 54 45 58 87
=2
(n=2) 8 hr 81 69 83 93
12 hr 96 83 92 94

! Tablet dimensions n = 4
2 Tablet dimensions n= 10
3 196+ means that subjected to the maximum force of 196 Newton the tablets
did not break.
15



(% Rel eased) SGF 1 hr - 23 (10.6) 22(8.5) 25(5.2) 2 hr 38(10.!) 37(7.7)
41(4.6) 4 hr - 64(9.5) 61(8.1) 65(3.6) 8 hr - 92(6.8) 90(4.6) 91(2.4) 12
hr 100 (Wo%hosld363- 2) 99(2.9) maxi mum force of the baidpassossed er, the
tablets did not break when subjected to the maxi mumforce of 196 N. WO
2008/ 023261PCT3B2007/ 002515 - 138 - Table 13.3.1: Tenperature profile of
the curing process for Ex. 13.3: Total Tine (mn.) Curing time (mMmm)' Set

inlet tenperature (C) Actual inlet ter‘r‘pgegr'ature (C 2 Probe tenperature (O
Exhaust tenperature (C4 Comrents 0 25 24,9 27,8 26,2

EXAMPLE 4

[00260] In Example 4 six different 100 mg tablets (Examples 4.1 to 4.6)
5 including 10 mg of oxycodone HCl are prepared varying the amount and

molecular weight of the used polyethylene oxides.

Compositions:
4.1 4.2 4.3 44 | 4.5 4.6
. mg / mg / mg / mg / mg/ mg /
Ingredient unit unit unit unit unit unit
Oxycodone HCl 10 10 10 10 10 10
Polyethylene Oxide
(MW: approximately
4,000,000; 89.5 79.5 69.5 89.0 0 0
Polyox ™ WSR 301) U
Polyethylene Oxide ~
(MW; approximately
100,000; 0 10 20 0 0 0
Polyox "™ N10)
Polyethylene Oxide
(MW: approximately
2,000,000 0 0 0 0 0 89.5
Polyox "™N-60K)
Polyethylene Oxide
MW:; approximately
7,000,000 0 0 0 0 89.5 0
Polyox™ WSR 303)
Butylated
Hydroxytoluene 0 0 0 0.5 0 0
(BHT)
Magnesium Stearate 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100 100
Blend size (g) 125 125 125 125 157.5 | 1555




5- 90 85 58,2 53,9 10 90 89,8 67 65,1 13 0 90 90,1 70 68,3 Curing
starts 23 10 90 90 74,6 72,2 33 20 86 85,9 74,7 73,4 43 30 83 83,1 75,4
76,5 30 nyp 28@RkR153 40 82 82,1 74,9 76,3 63 50 81,5 BtrAerw7dfsts 73 60
81,5 81,5 74,7 76,1 60 nmsanpl e 83

-90 -
Total Batch size (g)
(amount 250 250 250 250 157.5 | 155.5
manufactured)

The processing steps to manufacture tablets were as follows:

1. Oxycodone HCI and Polyethylene Oxide (and BHT if required) were
5 dry mixed for 30 seconds in a low/high shear Black & Decker Handy
Chopper dual blade mixer

2. Magnesium stearate was added to Step 1 blend and mixed for an

additional 30 seconds.

3. Step 2 blend was compressed to target weight on a single station tablet
10 Manesty Type F 3 press using standard round (0.2656 inch) concave
tooling
4. Step 3 tablets were loaded into a 15 inch coating pan (LCDS Vector

Laboratory Development Coating System) at 38 rpm equipped with
one baffle. A temperature probe (wire thermocouple) was placed

15 inside the coating pan near the bed of tablets to monitor the bed
temperature. The tablet bed was heated to a temperature of about 70 —
about 80 ° C (the temperature can be derived from Tables 4.1 to 4.6
for each Example) for a minimum of 30 minutes and a maximum of 2

hours. The tablet bed was then cooled and discharged.

20
[00261] In vitro testing including testing for tamper resistance (breaking
strength and hammer test) was performed as follows:
[00262] Uncured and tablets cured at 0.5, 1, 1.5 and 2 hours of curing were
25 tested in vitro using USP Apparatus 1 (basket) at 100 rpm in 900 ml

simulated gastric fluid without enzymes (SGF) at 37° C, using a Perkin
Elmer UV/VIS Spectrometer Lambda 20, UV wavelength at 220 nM. Tablet



70 81,5 81,5 75 76,1 93 80 81,5 81,6 75 76,1 103 90 81,5 81,3 75 76,1 End
of curing, 90 mm sanple 109 - 21 35,5 50 57,5 121 21 22,6 33,8 39,3

det er m negoagsangicig to nmethod 4, 2 tenperature neasureg@gcgiigiddi€odRiet; 3
tenperature nmeasured using the tenperature probe (wire thernocouple), 4

tenperature neasured at the exhaust. Table 13.3.2 Exanpl e 13.3 Uncur ed
(n=5) 30 mn cure (n =5) 60 mn cure én = 5) 90 mrture, coated (n = 5)
Tabl et Di nensi ons Wi ght (ng) 154 154 1%b-160 ~ Thi ckness (mm 4.56 4.85
4.79

dimensions and dissolution results corresponding to the respective curing

time and temperature are presented in Tables 4.1 to 4.6.

[00263]

5 subjected to a breaking strength test applying a force of a maximum of 196

As a further tamper resistance test, the cured and uncured tablets were

Newton using a Schleuniger 2E / 106 Apparatus to evaluate the resistance to

breaking. The results are provided in Tables 4.1 to 4.6.

[00264] Additionally, the tablets were flattened with a hammer using 10
10 manually conducted hammer strikes to impart physical tampering (hammer
test).
Table 4.1
Example 4.1
Uncured Cure Time (hours) (n =5)
(m=10) | 05 1.0 1.5 2.0
Weight (mg) 108 109 108 107 107
Thickness (mm) 3.64 3.93 3.94 3.90 3.83
Diameter (mm) 6.74 6.62 6.57 6.55 6.52
Tablet Breaklrag\l ;trength 94 1926+ 196+ 2 | 196+ 2 1926+
Dimensions

Diameter (mm)
post breaking

strength test mashed ' | 5.15 5.38 5.23 5.44
(measured directly
after the test)

Curing 0 min 19.7 - - -
Process 10 min - 66.2 - - -
Tablet Bed 20 min - 68.6 - - -
Temp ° C 30 min - 73.5 - - -
40 min - - 76.9 - -
(temperatur 60 min - - 78.9 - -
e probe 90 min i - - 798 | -




4.77 D aneter (mm) 7.13 7.01 6.96 6.98 Breaking strength (N) 83 196" 196’
196’ n=6n=6n=6 Dssolution (% Rel eased) SG- 1 hr - 22 (5.8)
26 (9.2) W 2@mobrae12 hr - 37 (6.4) 42 (8.6) 39 (4.7) Appiymfibi/fusis 67(6. 3)
64(3.7) 8 hr - 90(4.5) 93(3.3) 92(2.7) 12 hr - 99(3.1) 101 (2.2) 101
(1.8) | maximum force of the hardness tester, the tab ets did not break
when subjected to the maximumforce of 196 N. WD

2008/ 023261PCT/ 1B2007/ 002515 - 139 - TalA® 13.4.1: Tenperature profile of
the curing process for Ex. 13.4:

within the 120 min . - - - 80.2
pan)
n= 3 3 2 2 2
0.5 hr 19 21 18 8 | 19
o T hr 30 32 | 30 29 | 31
Dlssz)(;utlon 2 hr 47 49 46 46 50
(1]
Released) 4 hr 71 L 7 ) 2
8 hr 93 96 91 89 93
12 hr 99 99 96 93 96
— 1 I I
Post Hammer Test” (10 strikes 2.18 2.37 2.09
a}l)‘}}):lel:dnmanually) a 170|231 206 | 2.26
ickness (mm) 239 | 266 | 2.28

"Tablets mashed and crumbled during the breaking strength test

2 196+ means that subjected to the maximum force of 196 Newton the tablets did

not break
3 Applied 10 hammer strikes, the tablets flattened but did not break apart,

5 hammering imparted some edge splits.



Total Tinme (mm) Curing tinme (nm)' Set inlet tenperature (C) Actual inlet
tenperature (C)2 Probe tenperature (C) 3 Exhaust tenperature (C4 Comments O
25 25 24,\8038esh23%1- 90 85 46,8 51 10 90 89,9 56, 6 63p8T/dR070H91559, 8
68,5 68,7 16 0 90 90,1 70 69,5 Curing starts 26 10 90 90 73,6 72,9 36 20
86 _

-93 -
Table 4.2
Example 4.2
Uncure Cure Time (hours) (n =35)
d(n=
10) 0.5 1.0 1.5 2.0
Weight (mg) 108 109 109 109 107
Thickness (mm) 3.65 3.90 3.92 3.87 3.74
Diameter (mm) 6.74 6.61 6.54 6.52 6.46
Breaking strength (N) 93 1936+ 1936+ 1936+ 1936+
bi Tablet Diameter (mm)
imensions i
post breaking strength | mashed
test (measured directly 2 >-40 3.37 5.36 261
after the test)
Relaxed diameter (mm)
post breaking strength
test (NLT 15 min relax ) 5.60 5.52 543 >.73
period)
) 0 min 20.2 - - -
Curing -
Process 10 min - 71.6 - - -
20 min - 74.9 - - -
Tablet Bed 30 min - 76.1 - - -
Temp °C .
40 min - - 79.8 - -
(temperature 60 min - - 80.2 - -
probe within 90 min R R - 76.4 -
th
¢ pan) 120 min - - - - | 715
0.5 hr - 20 20 - 29
1 hr - 30 31 - 44
Dissolution
2 hr - 47 47 - 66
(% Released)
(n — 3) 4 hr - 70 70 - 90
8 hr - 89 91 - 95
12 hr - 92 94 - 94
n= 1 1 1 1
Post Hammer Test (10 strikes 1.98 2.00 1.80 1.62
applied manually) n/a 1.96 | 176 | 2.06 | 1.95
Thickness (mm) 1.99 1.79 1.98 1.53

2 Tablets mashed and crumbled during the breaking strength test



86 75,4 76,8 46 30 84 84 75,4 77,2 30 mn sanple 56 40 83 82,9 75,1 76,8
66 50 82 81,4 74,8 76,6 76 60 82 81,7 74,7 76,3 60 mn sanple 86 70 82

82,1 75 AR0300sAR3R9 82 82,1 75,1 76,3 106 90 82 82,1 7pcinBfmokRss of
curing, 90 mn sanple 112 - 21 33,8 55,9 50 126 - 21

-94 .

3 196+ means that subjected to the maximum force of 196 Newton the tablets did not
break.

5 Table 4.3

Example 4.3
Uncure Cure Time (hours) (n =5)
d(n=
10) 0.5 1.0 1.5 2.0
Weight (mg) 108 107 108 108 107
Thickness (mm) 3.63 3.85 3.82 3.78 3.72
Diameter (mm) 6.74 6.61 6.55 6.48 6.46
Breaking strength (N) 91 1936+ 1936+ 196+ * 1936+
Di Tablet Diameter (mm)
ensions i
1mensi post breaking strength maszhed 558 | 560 556 579
test (measured directly
after the test)
Relaxed diameter (mm)
post breaking strength )
test (NLT 15 min relax 5.77 5.75 5.68 5.82
period)
Curing 0 min 20.3 - - -
Process 10 min - 71.0 - - -
Tablet Bed 20 min - 74.1 - - -
Temp ° C 30 min - 75.9 - - -
40 min - - 76.5 - -
(temperature 60 min - - 77.8 - -
probe within 90 min i i 3 76.0 N
the pan
within the 120 min - - - - 80.2
pan)
n= 3 3 2
0.5 hr - 22 23 - 33
1 hr - 32 35 - 52
Dissolution 2hr - 49 54 - 76
(% Released) 4 hr - 70 80 - 93
8 hr - 94 95 - 96
12 hr - 96 96 - 96




22,1 31,6 34,6 determ ned according to nethod 4, 2 tenperature neasured
at the inlet; 3 tenperature neasured using the tenperature probe (Wre

t her nrocoupbeles/28sgper at ure neasured at the exhaust. TablperAB2087/80251EXanpl e
13.4 Uncured (n =5) 30 mcure (n =5) 60 mn cure (n =5) 90 mn cure,
coated (n = 5) Tablet D nensions Wight (ng) 150 151 150 159 Thi ckness
(m) 4.43 4.73 4.67 4.68 D anmeter (m)_7.13 7.00 6.97 7.00 Breaking
strength (N) 65 196" 196" 196 951 =6 n =6 Dissolution (%

Rel eased) SG- 1 hr

n= 1 1 1 1
Post Hammer Test (10 strikes 2.16 1.95 1.43 1.53
applied manually) n/a 196 | 1.85 | 1.67 | 1.66
Thickness (mm) 1.91 2.03 1.65 2.08

2 Tablets mashed and crumbled during the breaking strength test

3 196+ means that subjected to the maximum force of 196 Newton the tablets did not

break.
5 Table 4.4
Example 4.4
Uncur Cure Time (hours) (n =5)
ed (n=
10) 0.5 1.0 1.5 2.0
Weight (mg) 101 101 101 101 101
Thickness (mm) 3.49 3.75 3.71 3.69 3.70
Diameter (mm) 6.75 6.59 6.55 6.55 6.52
Breaking strength (N) 81 1936+ 1936 * 1936+ 1936 *
DI Tablet Diameter (mm)
mensions ;
1 post breaking str.ength maséhed 539 539 539 547
test (measured directly
after the test
Relaxed diameter (mm)
post breaking strength )
test (NLT 15 min relax 5.58 5.59 5.58 5.63
period)
0 min 37.3
Curing 5 min - 67.0 - - -
Process 10 min - 71.8 - - -
Tablet Bed 20 min - 74.6 - - -
Temp°C 30 min - 76.2 - - -
40 min - - 77.0 - -
(temperature 60 min - - 87 - -
probe within -
the pan) 90 min - - - 80.3 -
120 min - - - - 79.3
Dissolution 0.5 hr - 17 16 - -
(% Released) 1 hr _ 26 25 _ i




29 (3.2) 25(7.9) 24 (5.5 2 hr - 47(3.1) 42(6.7) 41(5.2) 4 hr - 71(2.4)
67(5.2) 67(6.2) 8 hr 92 (2.5) 92(4.3) 94(3.2) 12 hr - 990.1) 1000.8)
1010. 2) WO 286§325823261PCT3B2007/ 002515 - 140 - maxi mpRrfiigseeonkid he

har dness tester, the tablets did not break when subjected to the maxi num
force of 196 N. Table 13.5.1: Tenperature profile of the curing process for
Ex. 13.5: Total Time (mm ) Curing time (mm)' Set inlet tenperature (C
Actual inlet tenperature (C)2 Probe teh% fature (C) 3 Exhaust tenperature
(©4 Comments 0 80 69,2 39,8 35,6 10 - 90 80,2 64,9

(n=3) 2hr - 41 40 - -

4 hr - 63 59 - -

8 hr - 79 75 - -

12 hr - 82 80 - -

n= 1 1 1 1
Post Hammer Test (10 strikes 2.11 2.42 2.14 2.18
applied manually) - 229 | 225 | 228 | 2.09
Thickness (mm) 2.32 2.13 2.07 2.36

? Tablets mashed and crumbled during the breaking strength test.

3 196+ means that subjected to the maximum force of 196 Newton the tablets did not

break.
5
Table 4.5
Example 4.5
Uncure Cure Time (hours) (n = 5)
d(n=

10) 0.5 1.0 1.5 2.0

Weight (mg) 108 108 107 107 107

Thickness (mm) 3.61 387 | 3.84 3.84 3.84

Diameter (mm) 6.74 6.69 | 6.63 6.61 6.59
Breaking strength (N) 116 I 936+ I 936+ I 936+ I 936+

Tablet

Di - Diameter (mm)
IMENSIONS | post breaking strength | mashed
test(measured directly 2 249 | 5.59 531 554
after the test
Diameter (mm) post
breaking strength test
(NLT 15 min relax

- 567 | 576 | 5.67 | 5.68

period)
Curing 0 min 19.8
Process 5 min - 56.8 - - -
Tablet Bed 10 min - 70.0 - - -
Temp ° C 20 min - 74.6 - - -
30 min - 76.2 - - -

(temperature 40 min - - 77.0




65,6 20 0 90 90,2 70,9 71 Curing starts 25 5 90 89,9 71,7 72,4 30 10 90
90,1 72,8 73,4 35 15 85 87,1 74,1 76,1 50 30 85 85 75,2 77,5 30 mn

sanpl e 60y800RA29R312 74,7 76,8 80 60 83 83,1 75,1 76, 5pp@1Bid7 @8R € 90 70
83 83 75,3 76,6 100 80 80 79,1 74,4 76

-97-

probe within 60 min - - 78.2 - -

the pan) 90 min - - - 80.2 -
120 min - - - - 80.3

0.5 hr - 21 20 - -

Dissoluti 1 hr - 33 32 - -

(%13@1:21:;;23) 2hr - ol L ol - -

(n=3) 4 hr - 75 76 - -

8 hr - 96 96 - -

12 hr - 100 | 100 - -

n= 1 1 1 1
Post Hammer Test (10 strikes 219 | 231 | 236 | 245
applied manually) - 2.15 | 248 | 242 | 2.08
Thickness (mm) 2.10 | 228 | 2.19 | 2.28

2 Tablets mashed and crumbled during the breaking strength test

3196+ means that subjected to the maximum force of 196 Newton the tablets did not

break.
5 Table 4.6
Example 4.6
Cure Time (n =5)
Un-
Cured (n 19 29 0.5 101 LS 2.0 hr
= 6) min | min hr hr hr

Tablet | Weight(mg)| 110 | 108 | 108 | 109 | 108 | 109 | 109
Dimensions :
Thickness | 3 65 | 3.93 | 3.89 | 3.89 | 3.87 | 3.85 | 3.85

(mm)
Diameter
(mm)
Breaking
strength (N)
Diameter
(mm)
ost breakin
R ength test| ™04 | 557 | 547 | 551 | 5.51 | 5.56 | 5.63
(measured
directly after
the test

6.73 6.71 | 6.63 | 6.61 | 6.57 | 6.55 | 6.53

128 196+ 2




110 90 80 80,1 73,6 74,7 End of curi, ng 90 mn sanple 115 - 21 39,6 55,6
59,4 120 - 21 24,5 41,5 45,2 125 - 21 23 37,7 40,7 | determn ned

accor di ngvoeoesakbmmd 4, 2 tenperature neasured at the inlpetrjiBRot/eorpey at ure
measured using the tenperature probe (wire thernocouple), 'tenperature
measured at the exhaust. Table 13.5.2 Exanpl e 133 Uncured (n = 5) 30
mn cure (n =5) 60 mn cure (n =5) 90,mn cure (n =5) 90 mn cure,
coated (n = 5) Tabl et Dinensions Wight "{ng) 156 157 154 153 158 Thickness
(mm) 4.45 4.66 4.57 4.52 4.51

Diameter
(mm) post
breaking
strength test - 548 | 5.60 | 5.67 | 5.66 | 5.69 | 5.76
(NLT 15 min
relax period)
0 min 30.8
5 min - 70.5 - - - - -
Curing
Process 10 min - 79.5 - - - - -
Tablet Bed
Temp °C 20 min - - 79.9 - - - -
(temperature 30 min . " - 96 . - -
probe within 40 min N - N - 80.0 N N
the pan) 60 min - - - - 79.8 - -
90 min - - - - - 80.2 -
120 min - - - - - - 804
0.5 hr - - - 19 20 - -
Dissoluti 1 hr - - - 30 30 - -
issolution
(% Released) ———1 - - - [ 48 | ST | - -
(n=3) 4 hr - - - 73 | 78 - -
8 hr - - - 99 99 - -
12 hr - - - 99 102 - -
n= 1 1 1 1 1 1
Post Hammer Test ° 1.46 2,18 | 245 | 223 | 238 | 242
(10 strikes applied 1.19 | 220 | 234 | 239 | 226 | 240
manually) )
. 1.24 2.18 2.03 2.52 2.50 2.16
Thickness (mm)

! Tablets mashed and crumbled during the breaking strength test

2 196+ means that subjected to the maximum force of 196 Newton the tablets
did not break.

3 The tablets flattened but did not break apart, hammering imparted some
5 edge splits.



Rel axed di amet er

26(1. 4)

[00265]

(mm
m n rel axypoussaddzs1 4. 57 4.68 4.69 4. 67

28(5.0) 29(5.09)

Rel eased) SGF 2 hr 45(5.2) 45(5.6)

-99.

- 42(1.4)

4 hr -

EXAMPLE 5

oxycodone HCI were prepared.

D ameter (mm) 7.12 7.06 7.04 7.03 7.08 Breaking strength (N) 90 438 |
post breaking strength test (NLT IS

n = §criBzofoddsssol ution
WO 2008/ 023261PCT3B2007/ 002515 -

69 (4.8) 70 (4.4)

In Example 5 three further tablets including 10 % (by wt) of

Compositions:
Example 5.1 | Example 5.2 | Example 5.3
mg / unit mg / unit mg / unit
Tablet (%) (%) (%)
12 20 12
Oxycodone HCI (10) (10) (10)
Polyethylene Oxide
(MW: approximately 106.8 178 82.8
4,000,000, (89) (89) (69)
Polyox™ WSR 301)
Polyethylene Oxide
(IMW; approximately 0 0 24
100,000; (20)
Polyox ™ N10)
. 1.2 2.0 1.2
Magnesium Stearate )
€ ) ) (1)
Total 120 200 120
Total Batch size (kg)
(amount 100 100 100
manufactured)
Coating mg / unit mg / unit mg / unit
Opafiry white film 36 6.0 3.
coating concentrate 3) 3) 3)
formula Y-5-18024-A
10 The processing steps to manufacture tablets were as follows:

1. The polyethylene oxide was passed through a Sweco Sifter equipped

with a 20 mesh screen, into separate suitable containers.



93 (4.2) 94 (4.0) - 94 (4.0) 12 hr 98(3.9) 102 (5.2) 99(5.1) maxi mum
force of the hardness tester, the tablets did not break when subjected to

t he maxi nyEbeyRes26@f 438 N. S5Table 13.6 Density ( /cnmBpérgantbirsghange
after curing (%92 Uncured 30 min cure 60 mn | [Cure 90 min cure Exanple
13.1 1.172 1.131 11.134 1.137 -2.986 Exanple 13.2 1.174 1.137 1.137 1.140
-2.896 Exanple 13.3 1.179 1.151 1.152 1,152 -2.290 Exanple 13.4 1.182 1.167
1.168 1.172 -0.846 Exanmple 13.5 1.222 110083 1.183 1.187 -2.864  The
density value is a nean value of 3 tablets neasured; L The density change
after curing corresponds to the observed density change in % of the tablets
cured for 90 mn in conparison to the uncured tablets. 10 EXAMPLE 14
1003021 I n Exanple 14, five different 156 ng tablets (Exanples 14.1 to
14.5) i ncl udi @mk8,“VrDlerder (vith Bibat) 400 oy, fofwacheddnethelCl wer e
prepared using 15hi gh nol ecul ar wei ght pol yet hyl ene oxide, in a |arger

bat ch size conpared to following order:

Approximately ¥ of the polyethylene oxide WSR 301
Oxycodone hydrochloride\

5 Polyethylene oxide N10 (only Example 5.3)
Remaining polyethylene oxide WSR 301

3. Step 2 materials were blended for 10 minutes (Example 5.1) or 20
minutes (Example 5.2) and 15 minutes (Example 5.3) with the I bar

on.

10 4, Magnesium stearate was charged into the Gemco “V” blender.
S. Step 4 materials were blended for 3 minutes with the I bar off.
6. Step 5 blend was charged into clean, tared, stainless steel containers.
7. Step 5 blend was compressed to target weight on a 40 station tablet

press at 135,000 tph speed using 9/32 standard round, concave (plain)
15 tooling.

8. Step 7 tablets were loaded into a 48 inch Accela-Coat coating pan at 7
rpm at a pan load of 98.6 kg (Example 5.1), 92.2 kg (Example 5.2)
and 96.9 kg (Example 5.3) and the tablet bed was heated using an
exhaust air temperature to achieve approximately 80 ° C (Example 5.2
20 and 5.3) and 75 ° C (Example 5.1) inlet temperature and cured for 1

hour at the target inlet temperature.

9. The pan speed was continued at 7 to 10 rpm and the tablet bed was
cooled using an exhaust air temperature to achieve a 25 ° C inlet

temperature until the bed temperature achieves 30 — 34 ° C.

25 10.  The tablet bed was warmed using an exhaust air temperature to

achieve a 55 ° C inlet temperature. The film coating was started once



Exanpl e 13. Conpositions: Exanple 14.1 Exanple 14.2 Exanpl e 14.3 Exanple
14. 4 Exanple 14.5 Ingredient ng/unit mMAnit ng/unit ng/unit ng/unit
OxycodonewbiGhoslda3zkd 20 30 40 Pol yet hyl ene oxi de (MN appCcoABIBt/@I2§15

4,000, 000; Pol yoxTM WSR- 301) 138.5 133.5 128.5 118.5 108.5 Magnesi um
Stearate 1.5 1.5 1.5 1.5 1.5 WD 2008/ 023261PCT/ | B2007/ 002515 - 142 - Tot al
Core Tablet Wight (ng) 150 150 150 150,150 Total Batch size 100 kg 100 kg
100 kg 100 kg 100 kg Coating ng/unit ng/unit nmg/unit ng/unit ng/unit

the outlet temperature approached 39 ° C and continued until the target

weight gain of 3 % was achieved.

11.  After coating was completed, the pan speed was set to 1.5 rpm and the
exhaust temperature was set to 27 ° C, the airflow was maintained at
5 the current setting and the system cooled to an exhaust temperature of
27-30°C.
12. The tablets were discharged.

[00266] In vitro testing including testing for tamper resistance (breaking
10 strength and hammer test) and resistance to alcohol extraction were

performed as follows:

[00267] Tablets cured at 0.5 hours and tablets cured at 1.0 hour and coated

were tested in vitro using USP Apparatus 1 (basket) at 100 rpm in 900 ml

15 simulated gastric fluid without enzymes (SGF) at 37° C, using an Agilent
UV/VIS Spectrometer Model HP8453, UV wavelength at 220 nM. Tablet

dimensions and dissolution results corresponding to the respective curing

time and temperature are presented in Tables 5.1 to 5.3.

20 [00268] Tablets cured at 1.0 hour and coated were tested in vitro using ethanol
/ SGF media at a concentration of 40% ethanol to evaluate alcohol
extractability. Testing was performed using USP Apparatus 1 (basket) at 100
rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C, using
an Agilent UV/VIS Spectrometer Model HP8453, UV wavelength at 230 nM.

25 Tablet dissolution results are presented in Table 5.3.

[00269] As a further tamper resistance test, the uncured tablets and cured
tablets were subjected to a breaking strength test applying a force of a

maximum of 439 Newton using a Schleuniger Model 6D apparatus to



Qpadry filmcoating 6 6 6 6 6 Total
Coating Batch Size (kg) 97.480 98.808 97.864 99.511 98.788 5 The
processi ngoWepr3icd manufacture tablets were as fol | owspciaBhe7/mmgresi um

stearate was passed through a Sweco Sifter equi pped with a 20 nmesh screen,

into a separate suitable container.
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pol yet hyl ene oxi de WBR 301 Oxycodone hy
oxi de WBR 301 153.Step 2 nmaterials were bl ended for
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bl end was charged into cl ean

tared,
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of uncured tdblets, curled T4 nd cured/coated tabletg 5was deterfm ned
as decri bed fior Exanple didmetk O] The results are presented in the
follow ng Tahl es. Tabl g Ldsibredkind eper at ure profilsesof the cursng process
for BEx. 14.1 |10 Total t|i mesfentm-) Curing ti (m )" Inletf temp. (O 2 Set
exhaust t enp. O -Actudl—exhaustterp—Pan—speed{+rpm—Corrents—o 7
Load pan, st art—warm-hg—20—65-57 56721650
10 min - 79.7 79.7
Curing 20 min - 80.3 80.3
Process 30 min - 79.3 79.3
Inlet 40 min - - 79.5
Temp °C 50 min - - 80.9
60 min - - 81.0
Dissolution 0.5 hr - 14 15
(% Released) 1 hr _ 23 24
(n=3) 2 hr ; 36 38
4 hr - 57 60




7 28 70,0 7 30 72,064 637 36 0 75,0 65 65 7 Curing starts O mn
sanple 43 7 73,2 7 46 10 73 67 67 51 15 72,2 7 15 min sanple 56 20

71,8 67 670%00iB3R9 75,0 68 68 8 30 nin sanple 76 40 73p@1AB200B08515

-104 -
8 hr - 83 85
12 hr - 94 95
Hammer Test pre post pre post
(10 strikes applied manually)
Tablet thickness measured 5.92 2.97 5.91 2.84
(mm) pre and post test (n = 3)

! Nine in-process samples taken (40 tablets per each sample) and each sample
averaged. The reported value is the average of the averages.

n=27
*n=90
5 * n = 10; The tablets did not break when subjected to a maximum force of 438 N/
439 N.
Table 5.3
Example 5.3
30 min cure 1 hr cure/
Uncured (n = 10) coated
(n=10)
Weight (mg) 120.5 " 122 125
Thickness (mm) 3.64°7 3.85 3.77
Diameter (mm) - 7.03 7.01
Tablet :
Break
Dimensions Stre’rfgﬂ:'bgq) 56° 438 * 439
diameter (mm)
post breaking - 3.96 4.28
strength
10 min - 80.0 80.0
Curing 20 min - 823 823
Process 30 min - 78.9 78.9
Inlet 40 min - - 79.5
Temp °C 50 min - - 79.5
60 min - - 80.7
40%
SGF SGF EtOH




81 45 74,8 8 45 mn sanple 86 50 74,3 69 69 8 92 56 72,3 8 96 60 71,0
69 69 8 End of curing, 60 mn sanple, My stearate not used, start cool

down, tablehodd@esewas sticky 101 62,0 8 Tablet flow $tgnbiiodode10et
chunky 104 - 59,2 9 Flow very chunky (tablet bed "sheeting”) 106 - 57 62

62 10 109 - 54,9 9 Tablet flow still slightly chunky, but better 110 -
53,2 8

- 105 -
0.5 hr - 20 23 21
Dissolution ! hr - 31 37 31
(% Released) 2 hr - 50 58 50
(n=3) 4 hr - 76 86 76
8 hr - 95 100 99
12 hr - 98 100 104
Hammer Test pre post pre post
(10 strikes applied manually)
Tablet thickness measured - 3.81 1.63 3.79 1.62
(mm) pre and post test (n = 3)

"'Twelve in—prdcess samples taken (40 tablets per each sample) and each sample
averaged. The reported value is the average of the averages.

*n=33
*n=130 -
5 * n = 10; The tablets did not break when subjected to a maximum force of 438 N/
439 N.

EXAMPLE 6

10
[00271] In Example 6 tablets comprising Naltrexone HCl were prepared.

Compositions:
Tablet mg /
unit
Naltrexone HCI 10

Polyethylene Oxide
(MW: approximately 89.0
4,000,000; )
Polyox™ WSR 301)

Magnesium Stearate 1.0

Total 100




Back to normal tablet flow 116 - 48,0 58 58 8 126 - 29,0 30 46 7 132 -
24,0 30 33 7 WD 2008/ 023261PCT3B2007/ 002515 - 147 - | determ ned

accordi ngyboosghbrd 1, 2 tenperature neasured at the inlpetysRob/GisReEy at ure
nmeasured at the exhaust. 5Table 14.1.2 Exanple 14.1 Uncured 60 mn cure
(n =5) 60 mture, coated (n = 5) Tablet Dinensions Weight (ng) 150 (n =
120) 150 158 Thickness (mm 4.42 (n =5) 4.71 4.75 D aneter (nm 7.14 (n
= 5) 7.05 7.07 Breaking strength (N) 88¢a = 100) 1961 196'

Total Batch size (kg)
(amount 20
manufactured)

mg /

Coating unit

Base coat
Opadry Red film
coating concentration | 3.0
formula
Y-5-1-15139
Special effects
overcoat

Opadry FX - Silver
formula 62W28547

3.0

The tablets were prepared as outlined in Example 5, wherein a Gemco “V”
blender (with I bar) — 2 cu.ft, a 8 station rotary tablet press set at 24,000 tph
5 speed with a 9/32 standard round concave (embossed upper /plain lower) tooling
and a 24 inch Compu-Lab coater were used. The blending time in step 2 was 8

minutes, the pan load was 9.2 kg and the curing time 2 hours.

Example 7
10
[00272] Three further examples comprising each 10 mg of oxycodone
hydrochloride were manufactured and tested.
Compositions:
15

Example 7.1 | Example 7.2 | Example 7.3
Tablet mg / unit (%) | mg / unit (%) | mg / unit (%)
Oxycodone HCI 10 (5) 10 (6.67) 10 (10)




n =6 Dissolution (% Rel eased) SG- 1 hr 25 2 hr 42 4 hr - 67 8 hr
- . .94 12 hr 101 maxi mum force of the hardness tester, the tablets did
not br eakywhesy/@sdaiected to the maxi mum force of 196 N pa;Q/Iﬁgjgb/@Ozgfs 1.3
Stability tests Exanple 14.1, storage at 25 C 60 % RH Storage tine

Initial I nmonth 2 nonths 3 rmnths 6 nmonths Dissolution (% Rel eased) (n = 6
SGF 1 hr 25 24 24 23 23 2 hr 42 40 38 9087 39

Polyethylene Oxide
(MW: approximately 4,000,000; 188 (94) 138.5(92.3) 69 (69)
Polyox™ WSR 301)
Polyethylene Oxide
(MW; approximately 100,000; 0 0 20 (20)
Polyox ™ N10)
Magnesium Stearate 2(1) 1.5(1) 1(1)
Total 200 150 100
Total Batch size (kg)
(amount manufactured) 100 100 100
Film Coating mg / unit mg / unit mg / unit
Opadry white film coating
concentrate formula Y-5-18024- 6 4.5 3
A

The processing steps to manufacture tablets were as follows:

1. The magnesium stearate was passed through a Sweco Sifter equipped

5 with a 20 mesh screen, into separate suitable containers.

2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the

following order:
Approximately %2 of the polyethylene oxide WSR 301
Oxycodone hydrochloride
10 Polyethylene oxide N10 (only Example 7.3)
Remaining polyethylene oxide WSR 301
3. Step 2 materials were blended for 10 minutes with the I bar on.
4. Magnesium stearate was charged into the Gemco “V” blender.

5. Step 4 materials were blended for 3 minutes with the I bar off.



4 hr 67 64 61 61 64 8 hr 94 90 87 89 90 12 hr 101 99 94 100 97 Assay test
(nmy oxycodone HCl) Assay 1 9.8 9.8 9.8 9.8 9.7 Assay 2 9.8 9.9 9.8 9.9 9.8
Aver age Sw8 280802963 9.9 9.8 WO 2008/ 023261PCT/ | B2007/ 0922 AB2007/86%815
Degradati on products test oxycodone N-oxide (%91 < 0.1 SO.1 50.! 50.! 50.1
Each i ndi vi dual unknown (%1 50.1 50.! 50.1 50.! 50.!
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6. Step 5 blend was charged into clean, tared, stainless steel containers. -
7. Step 5 blend was compressed to target weight on a 40 station tablet

press at 135,000 tph speed using 9/32 inch standard round, concave
(plain) tooling (Example 7.1 and 7.2) and using %4 inch standard

5 round, concave (plain) tooling (Example 7.3).

8. Step 7 tablets were loaded into a 48 inch Accela-Coat coating pan at a
load of 97.388 kg (Example 7.1), 91.051 kg (Example 7.2) and 89.527
kg (Example 7.3).

9. The pan speed was set to 7 rpm and the tablet bed was heated by
10 setting the exhaust air temperature to achieve an inlet temperature of
approximately 75° C. The tablets were cured at the target inlet
temperature for 1 hour (Example 7.1 and 7.2) and for 30 minutes
(Example 7.3).
10.  The pan speed was continued at 6 to 8 rpm and the tablet bed was
15 cooled using an exhaust air temperature to achieve a 25 ° C inlet

temperature until the exhaust temperature achieves 30 — 34 ° C.

11.  The tablet bed was warmed using an exhaust air temperature to target
a 55 ° C inlet temperature. The film coating was started once the outlet
temperature approached 39 ° C and continued until the target weight

20 gain of 3 % was achieved.

12.  After coating was completed, the pan speed was set to 1.5 rpm and the
exhaust temperature was set to 27 ° C, the airflow was maintained at
the current setting and the system cooled to an exhaust temperature of
27-30°C.

25 13. The tablets were discharged.



Total degradation products (%1 50.1 50.! < 0.1 50.1 50.! I relative to
the | abel claimof oxycodone HCl. Table 14.1.4 5 Stability tests Exanple

14. 1, stoxadgosaisd?® C/ 75 % RH Storage tinme Initial 1 pegiBd70828ihs 3
nmont hs 6 nonths Dissolution (% Rel eased) (n = 6) SGF 1 hr 25 25 25 24 23 2

hr 42 41 38 39 4 hr 67 66 63 62 64 8 hr 94 89 88 90 12 hr 101 100 96
98 96 Assay test (ng oxycodone HCl) As_sla(% 19.8

[00273] In vitro testing including testing for tamper resistance (breaking
strength, hammer test and flattened tablets) and resistance to alcohol

extraction, as well as stability tests were performed as follows:

5 [00274] Cured, coated tablets (whole and flattened) were tested in vitro using
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) at 37° C. Samples were analyzed by reversed-phase
high performance liquid chromatography (HPLC) on Waters Atlantis dC18
3.0 x 150 mm, 3um column, using a mobile phase consisting of a mixture of

10 acetonitrile and non basic potassium phosphate buffer (pH 3.0) at 230 nm UV
detection. Sample time points include 0.5, 0.75, 1.0, 1.5 and 2.0 hours.
Additionally sample time points include 1.0, 4.0 and 12 hours.

[00275] Cured, coated tablets (whole and flattened) were tested in vitro using

15 ethanol / SGF media at concentrations of 0% and 40% to evaluate alcohol
extractability. Testing was performed using USP Apparatus 1 (basket) at 100
rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C.
Samples were analyzed by reversed-phase high performance liquid
chromatography (HPLC) on Waters Atlantis dC18 3.0 x 150 mm, 3pm

20 column, using a mobile phase consisting of a mixture of acetonitrile and non
basic potassium phosphate buffer (pH 3.0) at 230 nm UV detection. Sample
time points include 0.5, 0.75, 1.0, 1.5 and 2.0 hours.

[00276] Cured tablets were subjected to a breaking strength test by applying a
25 force of a maximum of 439 Newton using a Schleuniger Model 6D apparatus

to evaluate tablet resistance to breaking.

[00277] Cured tablets were subject to a high amount of pressure using a Carver
manual bench press (hydraulic unit model #3912) to impart physical
30 tampering by flattening the tablets.



9.8 9.7 9.6 9.8 Assay 2 9.8 10.0 9.7 9.8 9.8 Average 9.8 9.9 9.7 9.7 9.8
Degradati on products test oxycodone N-oxide (%1 s0.1 50.! 50.1 50.1 50.1

Each i ndiwp3e@o2ssgknown (%91 50.1 50.! 50.! 50.1 50.! ‘Ppetrakrdeaiafati on
products (%91 50,1 50.! < 0.1 50.1<0.1 1| relative to the |abel claim of

oxycodone MCI. WO 2008/023261PCT/ | B2007/ 002515 - 149 - Table 14.2. 1:
Tenperature profile of the curing process for Ex. 14.2 Total tinme (mn.)
Curing tinme (mm)"' Inlet tenp. (C2 Set 'dhaust temp. (C) Actual exhaust
temp. (C) 3 Pan

[00278] Cured tablets were subjected to a further breaking strength test by the

manual application of 10 hammer strikes to impart physical tampering.

5 [00279] Cured, coated tablets were subjected to a stability test by storing them
in 100 count bottles at different storage conditions (25 °C/60% relative
humidity or 40 °C/75% relative humidity) for a certain period of time and
subsequently testing the tablets in vitro as described above. Sample time
points regarding storage include initial sample (i.e. prior to storage), one

10 month, two months, three months and six months of storage, sample time

points regarding dissolution test include 1.0, 4.0 and 12.0 hours.

[00280] Cured, coated tablets were subjected to a further stability test by

storing them in 100 count bottles at different storage conditions (25 °C/60%

15 relative humidity or 40 °C/75% relative humidity) for a certain period of time
and subsequently subjecting the tablets to the assay test to determine the
content of oxycodone HCl in the tablet samples, in percent relative to the
label claim. Sample time points regarding storage include initial sample (i.e.
prior to storage), one month, two months, three months and six months of

20 storage. In the assay test, oxycodone hydrochloride was extracted from two
sets of ten tablets each with 900 mL of a 1:2 mixture of acetonitrile and
simulated gastric fluid without enzyme (SGF) under constant magnetic
stirring in a 1000-mL volumetric flask until all tablets were completely
dispersed or for overnight. The sample solutions were diluted and analyzed

25 by reversed-phase high performance liquid chromatography (HPLC) on
Waters Atlantis dC;g 3.0 x 250 mm, 5 pm column maintained at 60 °C using
a mobile phase consisting of acetonitrile and potassium phosphate monobasic

buffer at pH 3.0 with UV detection at 280 nm.



speed (rpm Comments O 18 50 20 7 Load pan,
- 50,0 62,0

55 14 Gyé2068/R326{ 61,9 7 curing starts,

7 217 77,8 7 H gh inlet,

10

15

20

start warmng 1 - 41,0

8 67,7 51,0 50,5 7 Slowy adjusting exhaust set 10 -

[00281]
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Cured, coated tablets were subjected to a further stability test by

storing them in 100 count bottles at different storage conditions (25 °C/60%

7 5
71 56

O min sanple }@TABNG7/80281s 7 64,8
then dropped to 71 C 24 10 68,9 65,3 65,3

relative humidity or 40 °C/75% relative humidity) for a certain period of time

and subsequently subjecting the tablets to the oxycodone-N-oxide (ONO) test

to determine the content of the degradation product oxycodone-N-oxide in

percent relative to the oxycodone HCl label claim. Sample time points

regarding storage include initial sample (i.e. prior to storage), one month, two

months, three months and six months of storage. In the ONO test, oxycodone

hydrochloride and its degradation products were extracted from a set of ten

tablets with 900 mL of a 1:2 mixture of acetonitrile and simulated gastric

fluid without enzyme (SGF) under constant magnetic stirring in a 1000-mL

volumetric flask until all tablets were completely dispersed or for overnight.

The sample solutions were diluted and analyzed by reversed-phase high

performance liquid chromatography (HPLC) on Waters Atlantis dC;g 3.0 x

250 mm, 5 pm column maintained at 60 °C using a mobile phase consisting

of acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 206 nm.

[00282] The results are presented in Tables 7.1 to 7.3
Table 7.1.1
Example 7.1
Flattened (n = 3)
Whole (n = 10) (15,000 Ibs applied)

Tablet Weight (mg) 205 207 204
Dimensions L T
Thickness (mm) 5.95 1.01 0.96
% Thickness 17.0 16.1

Diameter (mm) 7.02 17.132 17.35°2




7 29 15 70,6 66,1 65,5 7 15 mn sanple 33 19 72,6 7 34 20 73,6 67,0
66,3 7 36 22 75,0 7 39 25 75,9 67,0 67,3 7 44 30 73,3 67,0 67,4 7 30

meanpl e W8 288./06861 67,2 67,0 7 54 40 71,7 67,5 67,3 7pEeuBod70d2siabl ets
sticking at pan support armnms, no pernmanent stick 59 45 74,3 68,0 67,9
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Breaking strength (N) >438°
Diameter (mm)
post Breaking 5.84
strength
pre post
Hammer Test 6.04 2.96
pre and post
tablet thickness measured (mm) 5.95 3.10
6.03 3.32
Whole Whole Flattened | Flattened
SGF 40% EtOH SGF 40% EtOH
0.5 hr 11 9 17 13
Dissolution 0.75 hr 15 12 23 18
(I
Released) 1.0 hr 20 16 28 21
(n=3) 1.5 hr 27 21 36 29
2.0 hr 34 27 44 35
Whole
0.5 hr -
Dissolution L hr 22
(% 2 hr -
Released) 4 hr 57
(n=6) 8 hr -
12 hr 97

' 3 measurements per tablet
? 2 measurements per tablet

? tablets did not break when subjected to the maximum force of 438 Newton

5 Table 7.1.2

Stability tests Example 7.1

Storage conditions (°C/% RH) and storage time'

Initial 1 Mo 2 Mo 3 Mo 3 Mo




7 45 msanple 64 50 75 68 68 7 66 52 73,6 68,0 68,2 7 69 55 72,4 68,0
68,1 7 74 60 73,0 68 68 7 End of curing, 60 mn sanple, add 20 g My

st ear at e,wbabésahzdshow was slightly sticky (based on vispgh/gasgass:s | ow),
flow instantly inproved after adding My stearate 75 73 25 68 7 Nor nal
tablet flow observed during cool down 78 - 44,7 25 62,3 7 81 - 36,8 25
57,4 7 84 31,8 25 54,6 7 85 - 30 25
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40775 | 40775 | 25/60 | 40/75
Dissolution (% 1 hr 22 21 21 20 21
Released) 4 hr 57 57 58 56 58
(n=6)
12 hr 97 98 98 97 97
SGF
Assay test Assay | 96.6 96.2 97.3 97.1 95.0
(% oxycodone | Agsay2 | 953 97.2 95.7 98.7 96.0
HCI1)?
Average | 960 | 96.7 96.5 979 | 955
ONO test 002 | 0.06 0.06 0.04 0.05

(% oxycodone N-oxide)

' [Mo = month(s)]; ? relative to the label claim of oxycodone HCI.



53 7 94 -
14.2.2

7.07 7.09 Breaking strength (N) 70 (n

23 25 33 7
Exanpl e 14.2

WD 2008/ 023261PCT/ 1 B2007/ 002515 -

150 -

Tabl e

Uncured 60 min cure (n =5) 60 mn cure,
coated (n = 5) Tablet D nensions Weight (ng) 150 (n = 120) 149 156
Thi ckness (m) 4.38 (n =5) 4.68 4.70 Dianmeter (m) 7.13 (n = 5)

6 Dissolution (% Rel eased) SGF 11w

= 100) 196' 196!
)
~-114 -
Table 7.2.1
Example 7.2
Flattened (n=3)
‘Whole (o = 10) 20,000 Ibs applied)
Weight (mg) 154 154 153
T
Thickness (vm) 4.68 075 077"
% Thickness 16.0 165
Tablet .
Dimensions | Diameter (mm) 7.02 1714* | 16502
Breaking strength (N) 438’
Diameter {am)
post Breaking 4,93
strength
pre post
Hammer Test 4,73 2.65
pre and post
tablet thickness measured (mm) 4.64 2.95
4.67 2.60
Whole Whole | Flattened | Flattened
SGF 40% EtOH SGF 40% E10H
0.5 hr 14 10 21 15
Dissolution 0.75 hr 19 14 27 20
(%
Released) L0Ohr 24 17 33 26
2.0hr 40 28 53 43
Whole
0.5 hr -
Dissolution 1 hr 26
(a 4 2 hr -
Released) 4 hr 67
fn=6) 3 hr -
12 hr 938

! 3 measurerents per tablet

? 2 measurements per tablet

¥ The tablets did not break when subjected fo the maximum force of 438 Newton

n =



23 21w - _ 39 4 lir 64 81w - 93 121w - - 100 maxi mum f or ce
of the hardness tester, the tablets did not break when subjected to
the maxi mnum force of 196 N. 5 Table 14.2.3 Stability tests Exanple
14.2, storage at 25 60 % RH Storage tinme Initial 1 nonth 2 nonths
3 nmonths 6 nonths Dissolution (% Released) (n = 6) SG- 1 hr 23 24 26
22 24 2 hr 39 40 41 37 40 41w 64 65 65 61 65 8 hr 93 91 90
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Table 722

Stability fests Example 7.2

Storage conditions (°C/% RH) and starage time’

Initial 1 Mo 2Mo 3IMo 3IMo 6§ Mo 6 Mo
4075 | 40/78 | 25/6G | 40175 | 25/60 | 40175

Dissclution (% 1hr 26 24 22 23 24 25 25
Released) ane | & | 6 | @ 6 | s¢ | & | 9
(n=6)
12hr 98 101 97 98 99 99 57
SGE

Assay test Assay 1 971 97.7 96.4 98.4 97.3 96.3 94.1

(%oxycodone | aceryn | 966 | 966 | 962 | 980 | 969 | 963 | 942
HCl?

Average | 96.9 97.1 96,3 98.2 97.1 96.3 94.2

ONO test 002 | 008 | o004 | 003 | 004 | 006 | 026

(% oxycodone N-oxide)*

'Mo= month{s}]; % relative to the label claim of oxycodone FICL

5
Table 7.3.1
fxample 7.3
Flattened (n=3)
“Whole (n =10) (15,000 1bs applied)
Weight (mg) 103 102 104
1 T
Thickness (am) 3.92 {2?1‘;} ((i-g%)
Tablet ) - " . :
Dimen | _Diameter Gnm) 625 1536 15.24
sions | Breaking strength (M) - 439°
Diameter (mm) post 380
Breaking strength .




90 91 12 hr

100 100 97 99 99 Assay test (ng oxycodone HCI) Assay 1

14.6 14.9 14.6 14.7 14.8 Assay 2 14.8 14.9 14.7 14.8 14.9 Average
14.7 14.9 14.7 14.7 14.8 Degradati on products test oxycodone N oxide

(/0)1 <0.1<0.1S0.1S0.1<0.1 Each individual

unknown (%1 < 0.1

<0.1 S0.1 < 0.1 <0.1 WO 20081023261PCT/|B2007/002515 -151 - Tota
SO0.1 SO0.1 < 0.1 50.1 50.1

degradati on products (%I

t he | abel

cl ai m of oxycodone HCl. Table 14.2.4 5

relative to

! 3 measurements per tablet

% 2 measurements per tablet
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Pro post
Hammer Test 3.9¢ 1.66
pre and post
tablet thickness measired (mm) 3.89 1.97
391 1.56
Whole Whole Flattened | Flattened
SGF 40% EtOH SGF 40% EtOH
0.5k 19 15 26 1%
DissEJ]uﬁon 0.75 Ir 25 20 34 25
%
Released) 1.0 hr 30 25 40 31
m=3) 1.5hr 41 33 51 41
20hr 50 41 60 50
Whole
0.5 hr
Dissolution 1 ke 32
(% 2hr -
Released) 4 hr 83
(a=6) 2 hr N
12 hr 101

3 The tablets did not break when subjected to the maximum force of 439 Newton.



Stability tests Exanple 14.2, storage at 40 C175 % RH Storage tine
Initial 1 nonth 2 nonths 3 nonths 6 nonths Dissolution (% Rel eased) (n

SGF 1 hr W8 2868/1262622 24 2 hr 39 41 42 36 40 4 hr

64 6@CofiBI87/662518 hr
94 92 87 91 12 hr 100 102 97 97 98 Assay test (mg oxycodone NCl) Assay 1

14.6 14.8 14.7 14.6 14.9 Assay 2 14.8 14.8 143 14.5 14.7

-117 -

Table 7.3.2

Stability tests Example 7.3

Storage conditions (°C/% RH) and
storage time'
Initial 1 Mo 2 Mo 3 Mo
40/75 40/75 25/60
Dissolution (% 1 hr 32 29 30 31
Released) 4hr 83 76 77 78
(n=6)
12 hr 101 103 102 103
SGF
Assay test Assay 1 99.4 994 973 101.0
(% oxycodone | Assay2 | 988 | 989 | 100.0 | 101.0
HCI)?
Average 99.1 99.1 98.6 101.0
ONO test 0.05 0.01 0.01 0.02
(% oxycodone N-oxide)?

' [Mo = month(s)]; 2 relative to the label claim of oxycodone HCI

5
EXAMPLE 8
[00283] Two further 160 mg oxycodone hydrochloride tablets (Examples 8.1
10 and 8.2) were manufactured.
Compositions:

Example 8.1 Example 8.2

Ingredient mg / unit % mg / unit %

Oxycodone

Hydrochloride 160 25 160 25




Average 14.7 14.8 14.7 14.5 14.8 Degradati on products test oxycodone

N-oxi de (%I

50.1 50.1 50.1 S0.1 50.1 Each individual unknown (%91 < 0.1

50. 1 50. IwbQods/@B261 Total degradation products (%1 50PLTAB2007/82515 50. 1

50.1 'relative to the | abel claimof oxycodone HCl. WO

2008/ 023261PCT/ |1 B2007/ 002515 - 152 - Table 14.3.1: Tenperature profile of

the curing process for Ex. 14.3 Total ti@ (mn.) Curing tinme (mMm )" Inlet
h

temp. (O 1 Set exhaust tenp. (C) Actual

Comments 0 -

10

15

20

aust tenp. (0, p3 Pan speed (rpm
17,1 50 18 7

Polyethylene Oxide
(high MW, grade 476.8 74.5 284.8 44.5
301)
Polyethylene Oxide
(low MW, grade 0 0 192 30
N10)
Magnesium Stearate 3.2 0.5 3.2 0.5
Total 640 100 640 100

The processing steps to manufacture tablets were as follows:

1. Oxycodone HCI and Polyethylene Oxide were dry mixed in a
low/high shear Black & Decker Handy Chopper dual blade mixer with

a 1.5 cup capacity for 30 seconds.

2. Magnesium Stearate was added and mixed with the step 1 blend for

additional 30 seconds

3. Step 2 blend was compressed to target weight on a single station tablet
Manesty Type F 3 press using a capsule shaped tooling (7.937 x
14.290 mm).

4. Step 2 tablets were placed onto a tray placed in a Hotpack model
435304 oven at 73° C for 3 hours to cure the tablets.

[00284] In vitro testing including testing for tamper resistance (breaking

strength test) was performed as follows:

[00285] The tablets were tested in vitro using USP Apparatus 1 (basket) at 100
rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C, using
an Agilent UV/VIS Spectrometer Model HP8453, UV wavelength at 280 nM,
after having been subjected to curing for 3 hours. Tablet dimensions of the

uncured and cured tablets and dissolution results are presented in Table 8.



Load pan, start warmng 5 - 61,0 50 42,5 7 10 - 70,2 56 55,8 7 15 0 75,0
61,6 61,9 7 Curing starts, O mn sanple 20 5 78,5 62,8 65,4 7 22 7 79,0
62, 8 66, 3V 2bes/2826hi gh 25 10 69,7 65,6 65,6 7 30 15 68pP4TAB2007/6@58 7 15
mrsanpl e 35 20 72,4 66,7 66,1 7 40 25 75,6 67,5 67,3 7
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[00286] As a further tamper resistance test, the cured and uncured tablets were
subjected to a breaking strength test applying a force of a maximum of 196
Newton using a Schleuniger 2E / 106 Apparatus to evaluate the resistance to

5 breaking. The results are presented in Table 8.

[00287] Additionally, the tablets were flattened with a hammer using 10
manually conducted hammer strikes to impart physical tampering (hammer

test). Results are presented in Table 8.

10
Table 8
Example 8.1 Example 8.2
Uncured 3 brcure | Uncured | 3 hr cure
(n=12) (n=35) m=12) | (n=10)
Weight (mg) 648 648 643 643
Thickness (mm) 7.07 7.42 7.01 7.20
Tablet
Breaking 196+ ! 196+ 196+ 196+
strength(N) (n=2) (n=1) (n=2) (n=2)
0.5 hr 9 13
1 hr 15 21
Dissolution 2 hr 23 Not 35
(% Released) 4 hr Not tested 38 tested 59
8 hr 60 89
12 hr 76 92
Post Hammer Test . Readily
(10 strikes applied manually) b I;li:dz:l);rt - broke 380
r
Thickness (mm) P apart

! The hardness tester would max at 20+ Kp equivalent to 196+ Newtons (1 Kp =
9.807 Newtons), the tablets did not break when subjected to the maximum force of

15 196 N.



45 30 76,9 68,0 67,9 7 30 mmsanple 55 40 73,0 68,4 68,2 7 60 45 73,9 68,6
68,4 7 45 mmsanple 65 50 75 68,9 68,8 7 68 53 - - - 7 Couple of tablets
(1-4) stiwbings/@B26pan suppoarns, support good tabl et fl eardB20%00612 69, 6
69,6 8 75 60 77,0 70,5 70,8 8 End of curing, 60 mn sanple, add 20 g My
stearate, tablet flowinstantly inproved 76 76 30 71 8 Normal tablet flow
observed during cool down No sticking 71920

EXAMPLE 9

[00288] Three examples comprising each 12 mg of hydromorphone

5 hydrochloride were manufactured and tested.

Compositions:

Example 9.1 Example 9.2 Example 9.3
Tablet mg / unit mg / unit mg / unit
Hydromorphone HCI 12 12 12
Polyethylene Oxide
(MW: approximately
7,000,000; 483 681 829.5
Polyox ™ WSR 303)
Magnesium Stearate 5 7 8.5
Total 500 700 850
Total Batch size (kg) '
(amount manufactured) 100 100 100
Film Coating mg / unit mg / unit mg / unit
Magnesium Stearate 0.100 0.142 0.170
Opadry white film
coating concentrate 15 21 25.5
formula Y-5-18024-A
Coating Batch Size (kg) 80 79 80

10 The processing steps to manufacture tablets were as follows:



43,9 30 60,6 8 85 - 31,1 30 54,18 86 30 30 53 8 96 - 23 30 33 8 5'
determ ned according to nethod 1,2 tenperature neasured at the in et, 3

t enper at we 2nesaesreed at the exhaust. WO 2008/ 023261PCTrCBABDIAI/OQREFLS - 153
- Table 14.3.2 Exanpl e 14. 3 Uncured 60 min cure (n =5) 60 mn cure,
coated (n = 5) Tablet D nensions Wight (nmg) 150 (n = 120) 150 156

Thi ckness (nm 4.38 (n = 5) 4.69 4.67 B’lameter (rmm 7.14 (n =5) 7.08 7.10
Breaking strength (N) 64 i} )

1. The Hydromorphone HCI and magnesium stearate were passed
through a Sweco Sifter equipped with a 20 mesh screen, into separate

suitable containers.

2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the

5 following order:
Approximately 25 kg of the polyethylene oxide WSR 303
Hydromorphone hydrochloride
Approximately 25 kg of the polyethylene oxide WSR 303
3. Step 2 materials were blended for 10 minutes with the I bar on.

10 4, The remaining polyethylene oxide WSR 303 was charged into the

Gemco “V” blender.

5. Step 4 materials were blended for 10 minutes with the [ bar on.
6. Magnesium stearate was charged into the Gemco “V” blender.
7. Step 6 materials were blended for 3 minutes with the I bar off.
15 8. Step 7 blend was charged into clean, tared, stainless steel containers.
9. Step 8 blend was compressed to target weight on a 40 station tablet

press at 133,000 tph speed using 1/2 inch standard round, concave
(plain) tooling.
10.  Step 9 tablets were loaded into a 48 inch Accela-Coat coating pan at a

20 load of 80 kg (Example 9.1 and 9.3) and 79 kg (Example 9.2).

11.  The pan speed was set to 2 rpm and the tablet bed was heated by
setting the exhaust air temperature to achieve a target inlet
temperature of approximately 75° C. The tablets were cured for 1
hour and 15 minutes at the following inlet temperature range, 75 — 87°
25 C (Example 9.1), 75 — 89° C (Example 9.2) and 75 — 86° C (Example
9.3).



(n = 110) 196" 196’ n =6 Dissolution | % Rel eased) SGF 1 hr - 24
2 hr _ 41 4 hr - - 66 8 hr 92 12 hr - - 98 5" maxi numforce of the
har dness wevewa23ishe tablets did not break when subj ect edTiB20btyeo2sExi num

force of 196 N. Table 143.3 Stability tests Exanple 14.3, storage at 25

C/ 60 ARH Storage tine Initial 1 nonth 2 nonths 3 nonths 6 nonths

Di ssolution (% Rel eased) (n = 6) SGF 1 {'5'2 24 25 22 24 21

12. At the onset of cooling the pan speed was increased to 7 rpm and the
tablet bed was cooled using an exhaust air temperature to achieve a 25
° C inlet temperature until the exhaust temperature achieves 30 — 34 °
C. During the cooling process, magnesium stearate was added to the

5 tablet bed to reduce tablet sticking.

13.  The tablet bed was warmed using an exhaust air temperature to target
a 55 ° C inlet temperature. The film coating was started once the outlet
temperature approached 39 ° C and continued until the target weight
gain of 3 % was achieved.

10 14.  After coating was completed, the pan speed was set to 1.5 rpm and the
exhaust temperature was set to 27 ° C, the airflow was maintained at
the current setting and the system cooled to an exhaust temperature of
27-30°C.

15. The tablets were discharged.

15
EXAMPLE 10
A further tablet comprising 12 mg of hydromorphone hydrochloride was
prepared.
20
Composition:
Example 10
Tablet mg / unit
Hydromorphone HCI 12
Polyethylene Oxide
(MW: approximately 7,000,000; 483
Polyox™ WSR 303)
Magnesium Stearate 5




2 hr 41 42 38 40 38 4 hr 66 69 61 66 63 8 hr 92 96 89 91 88 12 hr 98 102
97 99 96 Assay test (ng oxycodone BCD Assay 1 19.6 19.4 19.5 19.4 19.8
Assay 2 MW040ds@232619.4 19.4 19.4 Average 19.5 19.4 19. 2CTABD01/802615
oxycodone N-oxide (%1 <0.1 50.1 s0.1 s0.1 SO! WO

2008/ 023261PCT/ 1 B2007/ 002515 - 154 - Degradation products test
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Total 500

Total Batch size (kg)

(amount manufactured) 119.98

The processing steps to manufacture tablets were as follows:

1. The hydromorphone HCI and magnesium stearate were passed through a
5 Sweco Sifter equipped with a 20 mesh screen, into separate suitable

containers.

2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the following

order:
Approximately 60 kg of the polyethylene oxide WSR 303
10 Hydromorphone hydrochloride
3. Step 2 materials were blended for 10 minutes with the I bar on.

4. The remaining polyethylene oxide WSR 303 was charged into the Gemco
“V” blender.

5. Step 4 materials were blended for 10 minutes with the I bar on.
15 6. Magnesium stearate was charged into the Gemco “V” blender.
7. Step 6 materials were blended for 3 minutes with the I bar off.
8. Step 7 blend was charged into clean, tared, stainless steel containers.

9. Step 8 blend was compressed to target weight on a 40 station tablet press at

150,000 tph speed using 1/2 inch standard round, concave (plain) tooling.

20 10. Step 9 tablets were loaded into a 48 inch Accela-Coat coating pan at a load of
92.887 kg.



Each i ndi vi dual unknown (%] <0.1 <0.1 <0.1 <0.1 < 01 Total degradation
products (%] S0.1 SO0.1 < 0.1 <0.1 <01 relative to the |abel claim of
oxycodonewbi@bos/oeadslie 14.3.4 5 Stability tests Exanpl e 12C3/IBEbon@ges at 40
C75 Vo RH Storage tine Initial 1 nonth 2 nonths 3 nonths 6 nonths

Di ssolution (% Rel eased) (n = 6) SGF | hr 24 27 24 23 22 2 hr 41 44 40 39

40 4 hr 66 70 63 63 65 8 hr 92 94 90 182%_90 12 hr 98 102 98

11. The pan speed was set to 1.9 rpm and the tablet bed was heated by setting the
exhaust air temperature to achieve a target inlet temperature of approximately
80° C. The tablets were cured for 2 hours at the following inlet temperature
range 80 — 85° C.

5 12. At the end of curing and onset of cooling, the tablet bed began to agglomerate
(tablets sticking together). The pan speed was increased up to 2.8 rpm, but the

tablet bed fully agglomerated and was non-recoverable for coating.

[00289] It is assumed that the agglomeration of tablets can be avoided, for
10 example by lowering the curing temperature, by increasing the pan speed, by
the use of Magnesium Stearate as anti-tacking agent, or by applying a sub-

coating prior to curing,.

[00290] However some tablets were sampled prior to cooling for In vitro

15 testing which was performed as follows:

[00291] Cured tablets were tested in vitro using USP Apparatus 2 (paddle) at
75 rpm in 900 ml simulated gastric fluid without enzymes (SGF)at37°C
using an on Waters Alliance System equipped with a Waters Novapak Cg
20 3.9 mm x 150 mm column, using a mobile phase consisting of a mixture of
acetonitrile, SDS, and mono basic sodium phosphate buffer (pH 2.9).
Detection was done with a PDA detector.. Sample time points include 1, 2, 4,

8, 12, 18, and 22 hours.

25 Table 10
USP Apparatus 2
Dissolution 1 hr 19
(% Released) 2 hr 30
(n=6) 4hr 48




98 98 Assay test (ng oxycodone MCl) Assay 1 19.6 19.3 19.6 19.3 19.7 Assay
2 19.4 19.3 19.7 19.4 19.4 Average 19.5 19.3 19.6 19.4 19.6 Degradati on
product s wesbosoywodone N-oxi de ozol S0.1 SO0.1 S0.1 < OPLTABD0L002EEChH

i ndi vi dual unknown (%1 <0.1 SO0.1 < 0.1 < 0.1 <0.1 Total degradation
products (%Il S0.1 < 0.1 <0.1<0.1<0.1 relative to the |abel claimof
oxycodone MClI. WD 2008/ 023261PCT/ 1B2007/.002515 - 155 - Table 14.4.1:
Tenperature profile of the curing proc S for Ex. 14.4 Total tine (mn.)
Curing tinme (mm)"' Inlet tenp.

8 hr 77
12 hr 95
18 hr 103
22 hr 104
EXAMPLE 11

5 A further tablet comprising 12 mg of hydromorphone hydrochloride was prepared.

Composition:
Tablet mg / unit
Hydromorphone HCI 12
Polyethylene Oxide
(MW: approximately 7,000,000, 681
Polyox™ WSR 303)
Magnesium Stearate 7
Total 700
Total Batch size (kg) 122.53
(amount manufactured)
Film Coating mg / unit
Opadry white film coating concentrate 21

formula Y-5-18024-A

Coating Batch Size (kg) 80

10

[00292] The processing steps to manufacture tablets were as follows:



(C) 2 Bed tenp.
ments5 0O

(C) 3 Set exhaust tenp. (C) Actual exhaust tenp. cp.' Com

Load pan,

start warmng 3 63,0 46,5 50,0 41,2 5 66,7 49,9

50, 0 48, OW0o2008M23%10 60,5 60,0 59,0 curing starts, 0 m mCITAR@oOZ0RE14 78, 4
65,2 61,5 63,6 15 5 79,1 66,0 61,5 64,5 20 10 67,6 66,2 63,0 64,7 24 15

10

15

20
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1. The hydromorphone HCI and magnesium stearate were passed through a

Sweco Sifter equipped with a 20 mesh screen, into separate suitable

containers.

2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the following

order:

Approximately 60 kg of the polyethylene oxide WSR 303

Hydromorphone hydrochloride

3. The remaining polyethylene oxide WSR 303 was charged into the Gemco
“V” blender.

4. Step 4 materials were blended for 10 minutes with the I bar on.

5. Magnesium stearate was charged into the Gemco “V” blender.

6. Step 5 materials were blended for 3 minutes with the [ bar off.

7. Step 6 blend was charged into clean, tared, stainless steel containers.

8. Step 7 blend was compressed to target weight on a 40 station tablet press at

150,000 tph speed using 1/2 inch standard round, concave (plain) tooling.

9. Step 8 tablets were loaded into a 48 inch Accela-Coat coating pan at a load of

80.000 kg.

10. The pan speed was set to 1.8 rpm and the tablet bed was heated by setting the

exhaust air temperature to achieve a target inlet temperature of approximately

80° C. The tablets were cured for 1.25 hours at the following inlet

temperature range 75 — 85° C.

11. At the end of curing and onset of cooling, the tablet bed began to agglomerate

(tablets sticking together). The pan speed was increased up to 10 rpm, and the

tablets separated.



69,2 66,7 65,7 64,9 15 mn sanple 28 19 73,0 67,8 66,4 65,8 29 20 73,5
68,0 67,0 66,0 32 23 75,6 69,0 67,0 66,7 34 25 75,9 69,4 67,0 67,0 39 30
76,5 70, 26 p08/0332671 30 mi n sanple 44 35 76,8 70,8 68, 2 ®8raB2007/0@815/6, 7
71,0 68,8 68,4 Couple of tablets sticking at pan support arns, no pernanent
sticking 49 40 77,4 71,0 69,3 68,7 52 43 78,7
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12. The pan speed was continued at approximately 10 rpm and the tablet bed was
cooled using an exhaust air temperature to achieve a 25 ° C inlet temperature

until the exhaust temperature achieves 30 — 34 ° C.

13. The tablet bed was warmed using an exhaust air temperature to target a 55 °
5 C inlet temperature. The film coating was started once the outlet temperature
approached 39 ° C and continued until the target weight gain of 3 % was

achieved.

14. After coating was completed, the pan speed was set to 1.5 rpm and the
exhaust temperature was set to 27 ° C, the airflow was maintained at the
10 current setting and the system cooled to an exhaust temperature of 27 — 30 °

C.
15. The tablets were discharged.

In vitro testing was performed as follows:
15
' [00293] Coated tablets were tested in vitro using USP Apparatus 2 (paddle) at

75 rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C
using an a Waters Alliance System equipped with a Waters Novapak Cy3 3.9
mm x 150 mm column, using a mobile phase consisting of a mixture of

20 acetonitrile, SDS, and mono basic sodium phosphate buffer (pH 2.9).
Detection was done with a PDA detector.. Sample time points include 1, 2, 4,

8,12, 18, 22, and 24 hours. The results are presented in Table 11.

25
Table 11

USP Apparatus 2

Dissolution 1 hr 12




71,5 69,5 69,2 54 45 79,1 72,1 70,0 69,5 45 mn sanple 58 49 73,3 - - 59
50 81,0 73,8 70,1 70,8 65 56 73,0 74,1 71,7 71,5 69 60 74,0 74,5 71,7
71, 3 End wb 2006281 60 min sanple, add 20 g My st ear at e pcstiBzdo7/00281s down,
tablet flow slightly sticky (based on visual cascade flow), still couple of
tablets sticking at support arns, flow cascade instantly inproved after
adding My stearate 72 - 48,9 65,3 30,0 P%3 Normal tablet flow observed
during cool down 75 - 39,7 58,6 30,0 56, 79 33,2 56,4 30,0 54,6 84 -

27,7

(% Released) 2 hr 19
(Mean n = 6) 4 hr 29
8 hr 46
12 hr 60
18 hr 76
22 hr 84
24 hr 88
EXAMPLE 12
5 [00294] Two further examples comprising 10 mg of oxycodone hydrochloride

which include core tablets as presented in Example 2.3 were manufactured

which were coated by a polyethylene oxide coating to provide a delay of the

release.
10 Composition: Core Tablet
Ingredient mg / unit
Oxycodone HCI 10
Polyethylene Oxide
(MW: approximately 85
4,000,000;
Polyox™ WSR301)
Hydroxypropyl Cellulose
(Klucel™ HXF) °
Total Tablet Core 100

Composition: Compression Coat over Core Tablet



50,0 30,0 48,4 5det erm ned according to nethod 1,2 tenperature neasured
at the nlet, 3 tablet bed tenperature, i.e. enperature of extended rel ease
mat ri x f owoubesti2e2ss, neasured with an IR gun, 4 tenperatraraBmeasiesesd at t he
exhaust, 5 The pan speed was 7 rpmthroughout the curing process. WO
2008/ 023261PCT/ 1 B2007/ 002515 - 156 - Table 14.4.2 Exanple 14.4 Uncur ed
60 mn cure (n =5) 60 mn cure, coate n = 5) Tabl et D nensions Wi ght
(mg) 150 (n = 120) 149 157 Thickness (M) 4.34 (n = 5) 4.60 4.63 Dianeter
(m) 7.14 (n =5) 7.09 7.14 Breaking strength (N} 61 (n = 100) 196" 196’

n =6 Dssolution (y. Released) SG- 1 hr - - 22 2 hr

Example 12.1 | Example 12.2

Ingredient mg / unit mg / unit
Polyethylene Oxide
MW: approximatel
( PP 4 200 100
4,000,000;
Polyox™ WSR301)
Core tablet 100 100
Total Tablet Weight 300 200

Process of manufacture:

The processing steps to manufacture tablets were as follows:

5
1. A tablet from Example 2.3 was used as the tablet core.
2. A single station Manesty Type F 3 tablet press was equipped with
0.3125 inch, round, standard concave plain tooling.
3. For Example 12.1, approximately 100 mg of Polyethylene Oxide was
10 placed in the die, the tablet core was manually centered in the die (on
top of the powder bed), an additional 100 mg of Polyethylene Oxide
was placed on top of the tablet in the die.
4, The materials were manually compressed by turning the compression
wheel.
15 ) S. For Example 12.2, approximately 50 mg of Polyethylene Oxide was

placed in the die, the tablet core was manually centered in the die (on
top of the powder bed), an additional 50 mg of Polyethylene Oxide
was placed on top of the tablet in the die.



39 4 hr - - 66 8 hr 94 12 hr - - 100 51 maxi mum force of the hardness
tester, the tablets did not break when subjected to the naxi mum force of
196 N. TabWbeods#24263 10 Stability tests Exanple 14.4, st ecagBat/o®51/ 60 Al
R11 Storage time |Initial 1 month 2 nonths 3 nonths 6 nonths Di ssol ution
(% Rel eased) (n =6) SGF | hr 22 23 24 24 23 2 hr 39 39 39 41 40 4 hr 66
64 63 68 65 8 In- 94 91 88 93 91
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6. The materials were manually compressed by turning the compression
wheel.
7. Step 4 and step 6 tablets were placed onto a tray placed in a Hotpack

model 435304 oven targeting 75° C for 3 hours to cure the

5 compression coated tablets.

In vitro testing was performed as follows:

[00295] The tablets were tested in vitro using USP Apparatus 1 (basket) at 100
10 rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C, using
a Perkin Elmer UV/VIS Spectrometer Lambda 20 USP Apparatus, UV at 220

nM. The cured compression coated tablet dimensions and dissolution results

are presented in Table 12.

15 Table 12
Example 12.1 Example 12.2
Weight (mg) 304 312 209 210
Tablet
) ) Thickness (mm) 5.62 5.73 5.24 5.29
Dimensions
Diameter (mm) 9.10 9.10 7.61 7.54
0.5hr 0 1
1 hr 0 15
Dissolution
2 hr 1 47
(% Released)
4 hr 9 95
(n=2)
8 hr 82 96
12 hr 97 96




12 hr 100 98 96 99 98 Assay test (ng oxycodone HCl) Assay | 28.8 28,8 28.4
28.8 29.2 Assay 2 29.1 29.0 28.8 28.8 29.2 Average 29.0 28.9 28.6 28.8
29.2 oxywoaorsa2deeoxi de (W1 < 0.1 <0.1 < 0.1 < 0.1 SO. PCTXE2007/002515

2008/ 023261PCT/ 1 B2007/ 002515 - 157 - Degradati on products test Each

I ndi vi dual unknown (%91 <0.1 s0.1 <0.1 SO0.1 < 0.1 Total degradation
products (%91 50.1 < 0.1 SO.1 50.1 50.]1 1' relative to the | abel claim of
oxycodone MCI. Table 14.4.4 5 Stability Yest s Exanpl e 14.4, storage at 40
Cl75 % RH Storage tine

EXAMPLE 13

[00296] In Example 13, five different 156 mg tablets (Examples 13.1 to 13.5)
including 10, 15, 20, 30 and 40 mg of Oxycodone HCI were prepared using
5 high molecular weight polyethylene oxide.

Compositions:

Examp | Examp | Examp | Examp | Examp
le13.1 | le13.2 | le13.3 | le13.4 | le13.5
Ingredient mg/uni | mg/uni | mg/uni | mg/uni | mg/uni
t t t t t
Oxycodone HCI 10 15 20 30 40
Polyethylene
oxide (MW:
approximately
4,000,000; 138.5 133.5 128.5 118.5 108.5
Polyox™ WSR-
301)
Magnesium 1.5 1.5 1.5 15 1.5
Stearate
Total Core Tablet
Weight (mg) 150 150 150 150 150
[ Total Batchsize | 10kg | 10kg [ 10kg | 10kg | 10kg |
10
Coating mg/uni | mg/uni | mg/uni | mg/uni | mg/uni
t t t t t
Opadry film 6 6 6 6 6
coating
Total Tablet
Weight (mg) 156 156 156 156 156
Coating Batch | ¢ 754 | 9447 | 9403 | 8717 | 8.902
Size (kg)

The processing steps to manufacture tablets were as follows:

15



Initial 1 month 2 nonths 3 nonths 6 nonths Dissolution (% Rel eased) (n = 6)
SGF 1 hr 22 26 24 24 24 2 hr 39 44 41 41 41 4 hr 66 70 64 67 67 8 hr 94
93 88 92 W8 20d8A2B261100 99 96 98 98 Assay test (ng oxycosomaBoot/@i2F15Assay 1
28.8 29.3 28.2 29.0 28.4 Assay 2 29.1 29.3 28.1 28.9 28.6 Average 29.0

29. 3

10

15

20

25
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A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:

Approximately % of the polyethylene oxide WSR 301
Oxycodone hydrochloride

Remaining polyethylene oxide WSR 301

Step 1 materials were blended for 5 minutes with the I bar on.
Magnesium stearate was charged into the “V” blender.

Step 3 materials were blended for 1 minute with the I bar off.
Step 4 blend was charged into a plastic bag.

Step 5 blend was compressed to target weight on an 8 station tablet
press at 35,000 tph speed using 9/32 inch standard round, concave

(embossed) tooling.

Step 6 tablets were loaded into a 24 inch Compu-Lab coating pan at a
pan load of 8.754 kg (Example 13.1), 9.447 kg (Example 13.2), 9.403
kg (Example 13.3), 8.717 kg (Example 13.4), 8.902 kg (Example
13.5).

A temperature probe (wire thermocouple) was placed into the pan
directly above the tablet bed so that the probe tip was near the moving

bed of tablets.

The pan speed was set to 7 rpm and the tablet bed was heated by
setting the inlet temperature to achieve a probe target temperature of
75° C. The curing starting point (as described by method 4) was
initiated once the temperature probe indicated approximately 70° C
(Example 13.1 at 68.3° C, Example 13.2 at 69.9° C, Example 13.3 and
13.4 at 70.0° C, and Example 13.5 at 71.0° C). Once the target probe
temperature was achieved, the inlet temperature was adjusted as

necessary to maintain this target probe temperature. The tablets were



28.1 28.9 28.5 Degradation products test oxycodone N-oxide (%] S0.1 < O |
S0.1 50.1 S0.1 Each individual unknown (%91 SO0.1 SO0.1 SO.1 <0.1 SO ]

Tot al degwedatssimseepr oducts (%91 <0.1 50.1 < 0.1 50.1 SOrtT/IBHI0ADI2SE t O t he
| abel cl ai m of oxycodone MCI. WO 2008/023261PCT/ 1B2007/ 002515 - 158 -

Tabl e 14.5.1: Tenperature profile of the curing process for Ex. 14.5 Tot al
time (mn.) Curing time ()Mm )" Inlet temp. (O2 Bed tenp. (O' Set exhaust
temp. (O Actual exhaust tenp. (C) Con s5 0 16,6 30 60,0 19,7 Load pan,
start warmng 1 - - 32 60,0

cured for 90 minutes. The pan speed was increased to 12 rpm at
approximately 60 minutes of curing (except for Example 13.5, the pan
speed was maintained at 7 rpm throughout curing). Samples were
taken after 30 minutes, 60 minutes and 90 minutes of curing. The

5 temperature profile of the curing processes for Examples 13.1 to 13.5

is presented in Tables 13.1.1 to 13.5.1 and in Figures 10 to 14.

10. At the end of curing, magnesium stearate was added to the moving be
of tablets as an anti-tacking agent. The amount of magnesium stearate
added was 8.75 g (Example 13.1), 1.8887 g (Example 13.2), 1.8808 g

10 (Example 13.3), 1.7400 g (Example 13.4), and 1.784 g (Example
13.5). The magnesium stearate was weighed in a weigh boat and was
applied by manually dispensing (dusting) the powder across the
moving tablet bed. The pan speed was continued at 12 rpm (Example
13.5 at 7 rpm) and the tablet bed was cooled by setting the inlet

15 temperature to 21° C. The tablet bed was cooled to an exhaust
temperature of <41° C.

11.  The tablet bed was warmed using an inlet setting of 55° C. The film
coating was started once the exhaust temperature achieved
approximately 43° C and continued until the target weight gain of 4 %

20 was achieved.

12.  After film coating was completed, the pan speed was reduced (3 to 6

rpm) and the inlet temperature was set to 21° to 25° C to cool the

system, the airflow was maintained at the current setting.

13.  The tablets were discharged.

25
[00297] In vitro testing including breaking strength tests and density

measurement was performed as follows:



4 56,8 39,8 60,0 36,7 5 - 60,1 43,9 60,0 40,4 8 - 66,8 52,5 60,0 49,4
10 - 69,1 56,9 60,0 53,8 13 - 71,7 61,3 60,0 58,8 15 73,3 63,5 61,0 60,8
17 0 75, oW629®/@RQed 62,5 Curing starts, 0 m n sanple 21rP¢TAB2007/6058 66, O
65,0 23 6 78,8 68,1 67,0 65,9

-134 -

[00298] Tablets cured for 30 minutes and 60 minutes, and tablets cured for 90
minutes and coated were tested in vitro using USP Apparatus 1 (basket) at
100 rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C.
Samples were analyzed by reversed-phase high performance liquid

5 chromatography (HPLC) on Waters Atlantis dC18 3.0 x 150 mm, 3pm

column, using a mobile phase consisting of a mixture of acetonitrile and non
basic potassium phosphate buffer (pH 3.0) at 230 nm UV detection. Sample
time points include 1.0, 2.0, 4.0, 8.0 and 12.0 hours. Tablet dimensions and
dissolution results corresponding to the respective curing time and

10 temperature are presented in Tables 13.1.2 to 13.5.2.

[00299] Uncured tablets, cured tablets and cured, coated tablets were subjected
to a breaking strength test by applying a force of a maximum of 439 Newton
using a Schleuniger Model 6D apparatus to evaluate tablet resistance to

15 breaking or to a breaking strength test applying a force of a maximum of 196
Newton using a Schleuniger 2E / 106 Apparatus to evaluate the resistance to
breaking.

[00300] The density of uncured tablets and tablets cured for different periods
20 of time (30, 60 and 90 minutes samples) was determined by Archimedes
principle, using a Top-loading Mettler Toledo balance Model # AB 135-
S/FACT, Serial # 1127430072 and a density determination kit 33360,

according to the following procedure:

25 1. Set-up the Mettler Toledo balance with the Density Determination Kit.
2. Fill an appropriately sized beaker (200 ml) with hexane.
3. Weigh the tablet in air and record the weight as Weight A.
4. Transfer the same tablet onto the lower coil within the beaker filled

with hexane.



25 8 79,9 69,3 67,0 66,7 27 10 80,9 69,5 67,0 67,3 30 13 82,4 70,1 67,0
68,2 32 15 83,1 70,8 70,0 68,7 15 mn sanple 37 20 80,9 72,4 70,4 69,4 38
21 80,9 MO20M102682669,5 42 25 82,5 73,1 72,0 70,4 Cood tabliBr00f/haxdssand
cascade 45 28 84,2 76,6 71,0 72,2 47 30 82,7 77,6 72,2 74,1 30 nmmsanpl e

-135-
5. Determine the weight of the tablet in hexane and record the weight as
Weight B.
6. Perform the density calculation according to the equation

~L o , wherein
P 1B po,

5 p- Density of the tablet
A: Weight of the tablet in air
B: Weight of the tablet when immersed in the liquid
po: Density of the liquid at a given temperature (density of hexane at
20°C = 0.660 g/ml (Merck Index)
10 7. Record the density.

The reported density values are mean values of 3 tablets and all refer to

uncoated tablets.
15 [00301] The results are presented in the following Tables.

Table 13.1.1: Temperature profile of the curing process for Ex. 13.1

Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature | Comments
(min.) | (min.) () ccy Ccy’ )’
0 - 27 26,9 26,8 25,7
10 - 75 74,9 59,5 56,8
15 0 85 84,8 68,3 65,5 Curing starts
20 5 85 84,7 71 68,4
26 11 85 84,8 72,8 70,1
30 15 85 84,8 74 70,9
45 30 83 83 74,8 74,7 30 min sample
55 40 81 81,2 74,8 76
61 46 81 81,2 74,7 75,9
65 50 81 81 74,8 75,8
70 55 81 81 74,7 75,8
75 60 81 81,1 75 75,9 60 min sample
85 70 81 81,1 74,6 75,8
95 80 81 81,1 74,8 75,9
105 | 90 81 80,9 74,9 76 End of curing,
90 min sample




49 32 72,9 74,7 72,2 73,2 52 35 71,2 73,8 72,2 71,4 Tablet flow slightly
sticky, 1-2 tablets sticking at support arnms 56 39 75,4 74,7 72,2 71,5 57

40 75,9 MOBRoRA226T1,9 60 43 76,9 75,5 72,2 72,8 62 4BCTABDH0OTB0231572, 2
72,9 45 msanple 66 49 73,4 74,5 72,2 71,8 Tablet flow slightly sticky,

1-2

tablets sticking at support arns (not permanent sticking) 69 52 75,0 75,1

72,2 71,9 72 55 75,8 75,4 72,2 72,4

10

15

- 136 -

112 -

21

35,3

49

55,6

128 -

21

334

32

! determined according to method 4, > temperature measured at the inlet; > temperature measured using

the temperature probe (wire thermocouple) * temperature measured at the exhaust.

Table 13.1.2

Example 13.1

30 min 60 min 90 min cure,
Uncured
(n=5) cure cure coated
(n=5) (n=5) (n=5)
Weight (mg) 153 153 152 158
Thickness (mm) 4.63 4.98 4.89 4.89
Tablet Diameter (mm) 714 7.00 6.98 6.98
Dimensions Breaking
1 1 2
strength (N) 80 196 196 438
n=3 n=3 n==6
Dissolution 1 hr - 25(9.5) 24 (8.4) 27(7.3)
(% 2 hr - 39(7.7) 39(8.7) 43 (6.6)
Released) 4 hr - 62 (7.0) 62 (5.8) 67 (6.8)
SGF 8 hr - 89(4.7) | 91(5.0) 92 (2.9)
12 hr - 100 (3.3) | 100 (3.6) 101 (2.4)

! maximum force of the hardness tester,

maximum force of 196 N.

the tablets did not break when subjected to the

2 maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 438 N.



74 57 74,8 74,8 72,2 72,5 77 60 73,9 74,9 72,2 72,2 End of curing, 60 min
sanple, add 20 g My stearate, instantly inproved flow cascade start coo
down, no WOIi2006s/mgeat pan support arns, 80 46,8 64,9 30p0TAH2007/@2615 ng -
- 300, . 2 tablets sticking at support arns (not pernmanent sticking) 82 -
40,3 58,6 30,0 574 Tablets still appear bouncy, no sticking observed 84
35,8 57,4 30,0 55,6 Normal tablet flow erved WO

2008/ 023261PCT/ | B2007/ 002515 - 159 - 86 ~'32,5 55,9 30,0 54,2 during cool
down period. Continue cooling to exhaust tenperature of 30-34C for coating
start-up 87 - 30,3 54,1 30,0 52,8 89 - 28,8 51,8

Table 13.2.1: Temperature profile of the curing process for Ex. 13.2

Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature | Comments
(min.) | (min.)' (WY CCy’ ©cy CC)’
0 - 23 22,7 26,1 23,8
5 - 85 81 55,7 51,1
10 - 85 85,1 63,7 62,3
21 0 85 84,8 69,9 69,1 Curing starts
31 10 85 85,1 72,4 70,9
41 20 85 85,1 73,7 72,5
51 30 82 82 74,8 75,8 30 min sample
61 40 82 81,9 75 76,2
71 50 81 81 74,8 75,9
81 60 81 80,8 75 75,9 60 min sample
91 70 81 81 74,9 76
101 80 80,5 80,5 74,8 75,8
i | 90 80,5 80,5 74,8 75,7 | Endof curing,
90 min sample
118 - 21 23,1 50 55,1
131 - 21 22,4 34,1 37,7
5 ' determined according to method 4, > temperature measured at the inlet; > temperature measured using

the temperature probe (wire thermocouple), * temperature measured at the exhaust.

Table 13.2.2
10
Example 13.2
30 min 60 min 90 min cure,
Uncured
(n=5) cure cure coated
(n=5) (n=15) (n=15)
Weight (mg) 152 153 152 157
Thickness (mm) 4.69 4.99 4.90 4.84
Tablet Diameter (mm) 714 6.98 6.95 6.95
Dimensions Breaking
1 1 1
strength (N) 62 196 196 196
n==6 n==6 n=6
Dissolution 1 hr - 23(10.6) | 22(8.5) 25(5.2)
(% 2 hr - 38 (10.1) | 37(7.7) 41 (4.6)
Released) 4 hr - 64 (9.5) 61 (8.1) 65 (3.6)
SGF 8 hr - 92(6.8) | 90(4.6) 91 (2.4)
12 hr - 100 (3.4) | 100(3.2) 99 (2.9)

! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.



30,0 51,3 91 26,9 47,2 30,0 47,9 97 - - - 29 300, - Top of bed 30.3C
bottom of bed 28.5 C determ ned according to nethod |, 2 tenperature
measur ed WD 2bés@28i6et , 3 tabl et bed tenperature, i.e. tewrpenBiur/eosfs
extended rel ease matrix fornul ations, neasured with an IR gun , tenperature
measured at the exhaust, 5 The pan speed was 7 rpmthroughout the curing
process. Table 14.5.2 Exanple 14.5 ncured 60 mn cure (n =5) 0 mn
cure, 6 coated (n = 5) Tabl et Di nensi onS Ve ght (ng) 150 (n = 120) 149 155
Thi ckness (mm) 4.30 (n =5) 4.49 4.52 D aneter (mm) 7.15 (n =5) 7.10 7.15
Breaking strength (N) 55 (n = 110) 196" 196'

Table 13.3.1: Temperature profile of the curing process for Ex. 13.3:

Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature | Comments
(min.) | (min.)' (W) ccy C)y’ Q)*
0 - 25 24,9 27,8 26,2
5 - 90 85 58,2 53,9
10 - 90 89,8 67 65,1
13 0 90 90,1 70 68,3 Curing starts
23 10 90 90 74,6 72,2
33 20 86 85,9 74,7 73,4
43 30 83 83,1 75,4 76,5 30 min sample
53 40 82 82,1 74,9 76,3
63 50 81,5 81,8 75 76,4
73 60 81,5 81,5 74,7 76,1 60 min sample
83 70 81,5 81,5 75 76,1
93 80 81,5 81,6 75 76,1
103 | 90 81,5 81,3 75 76,1 End of curing,
90 min sample
109 - 21 35,5 50 57,5
121 - 21 22,6 33,8 39,3
5
! determined according to method 4, > temperature measured at the inlet; 3 temperature measured using
the temperature probe (wire thermocouple), * temperature measured at the exhaust.
Table 13.3.2
10
Example 13.3
30 min 60 min 90 min cure,
Uncured
(n=5) cure cure coated
(n=15) (n=35) (n=5)
Weight (mg) 154 154 152 160
Thickness (mm) 4.56 4.85 4.79 4.77
Tablet Diameter (mm) 713 7.01 6.96 6.98
Dimensions Breaking ] 1 |
strength (N) 83 196 196 196
n=6 n=6 n==6
Dissolution 1 hr - 22 (5.8) 26 (9.2) 23(5.7)
(% 2 hr - 37(6.4) 42 (8.6) 39 (4.7)
Released) 4 hr - 61(6.3) 67 (6.3) 64 (3.7)
SGF 8 hr - 90 (4.5) | 93(3.3) 92 (2.7)
12 hr - 99 (3.1) 101 (2.2) 101 (1.8)

" maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.



n =6 Dssolution (% Released) SG- 1 hr - 24 2 hr - 41 4 hr - - 68 8
hr 93 12 hr - _ 98 maxinmum force of the hardness tester, the tablets
di d not bweakosmsgrs1subj ected to the maxi num force of 19®CKNIB20d002515

2008/ 023261PCT/ 1 B2007/ 002515 - 160 - Table 14.5.3 Stability tests Exanple
14.5, storage at 25 C160 A RH Storage tinme Initial 1 nonth 2 nonths 3
nont hs 6 nonths Di ssolution (0/0 Rel easlejc& (n =6) SG- 1 hr 24 25 27 23 25
2 hr 41 43 44 40 43 4 hr 68 . )

Table 13.4.1: Temperature profile of the curing process for Ex. 13.4:

Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature Comments
(min.) | (min.)" (W) Cy’ ccy 0
0 - 25 25 24,6 23,4
5 - 90 85 46,8 51
10 - 90 89,9 56,6 63,8
15 - 90 89,8 68,5 68,7
16 0 90 90,1 70 69,5 Curing starts
26 10 90 90 73,6 72,9
36 20 86 86 75,4 76,8
46 30 84 84 75,4 77,2 30 min sample
56 40 83 82,9 75,1 76,8
66 50 82 814 74,8 76,6
76 60 82 81,7 74,7 76,3 60 min sample
86 70 82 82,1 75 76,3
96 80 82 82,1 75,1 76,3
106 | 90 82 82,1 75,1 76,4 End of curing,
90 min sample
112 - 21 33,8 ' 55,9 50
126 - 21 22,1 31,6 34,6
5
! determined according to method 4, 2 temperature measured at the inlet; * temperature measured using
the temperature probe (wire thermocouple), * temperature measured at the exhaust.
Table 13.4.2
10
Example 13.4
30 min 60 min 90 min cure,
Uncured
(n=5) cure cure coated
(n=3) (n=3) (n=3)
Weight (mg) 150 151 150 159
Thickness (mm) 4.43 4.73 4.67 4.68
Tablet Diameter (mm) 713 7.00 6.97 7.00
Dimensions Breaking
1 1 1
strength (N) 65 196 196 196
n=6 n=6
Dissolution 1 hr - 29 (3.2) 25(1.9) 24 (5.5)
(% 2 hr - 47 (3.1) 42 (6.7) 41 (5.2)
Released) 4 hr - 71 (2.4) 67 (5.2) 67 (6.2)
SGF 8 hr - 92(2.5) | 92(4.3) 94 (3.2)
12 hr - 99 (2.1) 100 (2.8) 101 (2.2)




69 69 66 69 8 hr 93 94 93 89 92 12 hr 98 98 97 96 96 Assay test (ny
oxycodone HCl) Assay 1 37.8 38.4 36.9 37.6 39.2 Assay 2 37.9 37.6 36.5
38.1 39. 2voAvewmem137.8 38.0 36.7 37.9 39, 2 Degradati onPpTaB200t/80268E6t
oxycodone N-oxide (N 501 50.1 50.1 50.1 50.1 Each individual unknown (9%
50.1 50.1 50.1 50.1 50.1 Total degradation products (%91 < 0.1 < 0.1 SO.1

- 140 -

! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.

Table 13.5.1: Temperature profile of the curing process for Ex. 13.5:

5
Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature { temperature | Comments
(min.) | (min.)’ (W9 ccy ccy o)’
0 - 80 69,2 39,8 35,6
10 - 90 80,2 64,9 65,6
20 0 90 90,2 70,9 71 Curing starts
25 5 90 89,9 71,7 72,4
30 10 90 90,1 72,8 73,4
35 15 85 87,1 74,1 76,1
50 30 85 85 75,2 71,5 30 min sample
60 40 83 83,2 74,7 76,8
80 60 83 83,1 75,1 76,5 60 min sample
90 70 83 83 - 753 76,6
100 80 80 79,1 74,4 76
1o | 90 80 80,1 73,6 74,7 End of curing,
90 min sample
115 - 21 39,6 55,6 59,4
120 - 21 24,5 41,5 45,2
125 - 21 23 37,7 40,7
! determined according to method 4,  temperature measured at the inlet; 3 temperature measured using
the temperature probe (wire thermocouple), ¢ temperature measured at the exhaust.
10
Table 13.5.2
Example 13.5
U 30 min 60 min 90 min 90 min
ncured cure,
(n=Y%5) cu_re cu_re c‘f_re coated
(n=95) (n=95) (n=5) (=5
Weight (mg) 156 157 154 153 158
Thickness (mm) 4.45 4.66 4.57 4,52 4,51
Diameter (mm) 7.12 7.06 7.04 7.03 7.08
Breaking 1 i 1 1
Tablet strength (N) 90 438 438 438 438
Dimensions [Relaxed diameter
(mm) post
breaking strength - 4.57 4.68 4.69 4.67
test (NLT 15 min
relax period)
n=6 n=6
Dissolution 1 hr - 28(5.0) | 29(5.9) - 26 (1.4)




50.1 50.1 | relative to the | abel claimof oxycodone HCI. 5 WO

2008/ 023261PCT/ | B2007/ 002515 - 161 - Table 14.5.4 Stability tests Exanple
14.5, stowegeosai3z®d C/ 75 Vo RH Storage tine Initial 1pownBio2oiesrs hs 3
nonths 6 nonths Di ssolution (% Rel eased) (n = 6) SG-F 1 hr 24 26 27 25 25 2
hr 41 - 45 42 43 4 hr 68 71 72 68 69 8 hr 93 _ 95 93 92 12 hr 98 97 98
99 95 Assay test (ng oxycodone 1-1Cl) Aﬁﬁay 1 37.8 383 37.3 37.6

(% 2 hr - 45(5.2) | 45(5.6) - 42 (1.4)
Relseg-;ed) 4 hr - 69 (4.8) | 70 (4.4) ; 68 (2.0)
8 hr - 93 (4.2) | 94 (4.0) - 94 (4.0)

12 hr - 98(3.9) |102G2)| - 99 (5.1)

! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 438 N.

5 Table 13.6
- T
Den§|ty (g/cm ) - - Density change after
30 min 60 min 90 min NACY
Uncured curing (%)
cure cure cure

Example 13.1 1.172 1.131 1.134 1.137 -2.986
Example 13.2 1.174 1.137 1.137 1.140 -2.896
Example 13.3 1.179 1.151 1.152 1.152 -2.290
Example 13.4 1.182 1.167 1.168 1.172 -0.846
Example 13.5 1.222 1.183 1.183 1.187 -2.864

" The density value is a mean value of 3 tablets measured, * The density change after curing
corresponds to the observed density change in % of the tablets cured for 90 min in comparison to

the uncured tablets.

10
EXAMPLE 14
[00302] In Example 14, five different 156 mg tablets (Examples 14.1 to 14.5)
including 10, 15, 20, 30 and 40 mg of oxycodone HCI were prepared using
15 high molecular weight polyethylene oxide, in a larger batch size compared to
Example 13.
Compositions:
Example | Example | Example | Example | Example
14.1 14.2 14.3 14.4 14.5
Ingredient mg/unit | mg/unit | mg/unit | mg/unit | mg/unit
Oxycodone HCI 10 15 20 30 40

Polyethylene oxide 138.5 133.5 128.5 118.5 108.5
(MW: approximately
4,000,000,
Polyox™ WSR- 301)
Magnesium Stearate 1.5 1.5 1.5 1.5 1.5




37.9 Assay 2 37.9 38.6 36.9 37.6 38.1 Average 37.8 38.5 37.1 37.6 38.0

Degradati on products test oxycodone N-oxide (%I

SO0.1 50.1 < 0.1 SO.1 50.1

Each i ndiwocu@ozsasknown (% 1 50.1 50.1 50.1 50.1 50.1 Powabegradati on

products (%91 50.1 < 0.1 <0.1 <0.150.1 51 relative to the |abel

oxycodone HCI.
change after curing (% Density change ter curing and coating evo
Exanple 14.1 1.186 1.145 1. 3

Uncur ed

10

15

20

Table 14.6

cl ai m of

Density (g/cnB) Cured Cured and Coated Density

Total Core Tablet
Weight (mg)

150

150

150

150

150

Total Batch size

[ 100kg | 100kg | 100kg | 100kg | 100kg |

Coating mg/unit | mg/unit | mg/unit | mg/unit | mg/unit
Opadry film coating 6 6 6 6 6
Total Tablet Weight 156 156 156 156 156

(mg)
Coating Batch Size 97.480 98.808 97.864 99.511 98.788
(kg)
The processing steps to manufacture tablets were as follows:
1. The magnesium stearate was passed through a Sweco Sifter equipped

with a 20 mesh screen, into a separate suitable container.

2. A Gemco “V” blender (with [ bar) — 10 cu. ft. was charged in the

following order:

Approximately %2 of the polyethylene oxide WSR 301

Oxycodone hydrochloride

Remaining polyethylene oxide WSR 301

3. Step 2 materials were blended for 10 minutes with the I bar on.

4. Magnesium stearate was charged into the Gemco “V” blender.

5. Step 4 materials were blended for 3 minutes with the I bar off.

6. Step 5 blend was charged into clean, tared, stainless steel containers.
7. Step 6 blend was compressed to target weight on a 40 station tablet

press at 135,000 tph using 9/32 inch standard round, concave

(embossed) tooling.




-3.457 -4.047 Exanple 14.2 1.184 1.152 1.129 -2.703 -4.645 Exanple 14.3
1.183 1.151 1.144 -2.705 -3.297 Exanple 14.4 1.206 1.162 1.130 -3.648

-6. 302 Bxwwopbes/obded 1.208 1.174 1.172 -2.815 -2.980 - P62/1B200XBLE 15
[00311] In Exanple 15, two different Oxycodone HCl1 tabl et formul ations were
prepared using high nol ecul ar wei ght pol yet hyl ene oxi de. One 5fornul ation
at 234 ng tablet weight (Exanple 15.1) wth 60 ng of Oxycodone HCI and one
formulation at 260 ng tablet weight (Exahple 15.2) with 80 ng of Oxycodone
HC1. Conpositions: 10 Exanple 15.1 Exanple 15.2 Ingredient ng/unit ng/unit
Oxycodone HCI 60 80 Pol yet hyl ene oxi de (MAN approxi mately 4, 000, 000;

Pol yoxI m WBR- 301) 162.75 167.5 Magnesium Stearate 2.25 2.50 Total Core
Tabl et Weight (ng) 225 250 Total Batch size 10 kg 10 kg Coating ng/unit
ng/ unit Qpadry fil 81 coa$tepd t&bldt were loaded into a 48 inch Accela-Coat coating pan at a

load of 97.480 kg (Example 14.1), 98.808 kg (Example 14.2), 97.864
kg (Example 14.3), 99.511 kg (Example 14.4) and 98.788 kg
(Example 14.5).

5 9. The pan speed was set to 7 rpm and the tablet bed was heated by
setting the exhaust air temperature to achieve an inlet air temperature
of 75° C. The tablets were cured at the target inlet temperature for 1
hour (Examples 14.1 to 14.5). The starting point used for the
determination of the curing time according to method 1 was the point
10 when the inlet temperature achieved the target temperature of 75° C.
The temperature profile of the curing processes of Examples 14.1 to

14.5 is presented in Tables 14.1.1 to 14.5.1 and in Figures 15 to 19.

10.  The pan speed was continued at 7 rpm for Examples 14.2, 14.4 and
14.5. The pan speed was increased up to 10 rpm for Example 14.1 and
15 up to 8 rpm for Example 14.3. For Examples 14.2 to 14.5, 20 g of
magnesium stearate was added as an anti-tacking agent. The tablet bed
was cooled by slowly lowering the exhaust temperature setting
(Example 14.1) or by immediately setting the exhaust temperature
setting to 25° C (Example 14.2) or 30° C (Examples 14.3 to 14.5).

20 until a specific exhaust temperature of 30 to 34° C was reached.

11.  The tablet bed was warmed using an exhaust air temperature to target
a 55 ° C inlet temperature. The film coating was started once the
exhaust temperature approached 39 ° C and continued until the target

weight gain of 4 % was achieved.

25 12.  After coating was completed, the pan speed was set to 1.5 rpm and the
exhaust temperature was set to 27 ° C, the airflow was maintained at
the current setting and the system cooled to an exhaust temperature of
27-30°C.

13.  The tablets were discharged.



Total Tablet Weight (ng) 234 260 Coating Batch Size (kg) 8.367 8.205 The
processing steps to manufacture tablets were as follows: 151. A Patterson
Kel Iy "V wbl2eosdeB26§wWi th | bar) - 16 quart was charged i rcthB20bobd2e¥d ng
order: Approximately 1/2 of the pol yethyl ene oxi de WSR 301 Oxycodone

hydr ochl ori de (screened through a 20-nmesh screen) - 163 - Renmi ning

pol yet hyl ene oxi de WER 301 2. Step 1 nagﬁyials were bl ended for 5 m nutes
with the | bar on. 3. Magnesium stearate was charged into the "V' bl ender
(screened through a 20-nmesh screen). 54.Step 3 materials were blended for 1
mnute with the | bar off 5. Step 4 blend was charged into a plastic bag
(note: two 5 kg blends were prepared to provide 10 kgs of tablet blend for
conpressi on). 6. Step 5 blend was conpressed to target weight on an 8
station tablet press at 35,000 tph speed using 3/8 inch standard round,

concave 10(enbosse tqoling, A sanple qf tablet cores taken. 7. Step 6
tabl ets vve$ e | 01@93)3] n'?IB Vgr‘gwsﬁl%wg@ﬂ’rﬁ‘ﬁ&ri gc%’ﬁf‘gﬁ e%%l%‘,\f‘la‘fﬁtabiﬁtﬁéﬁsq WaY o1l‘o
8.367 kg (Exanple l;éfo}ﬂleélggf(ﬁloz\g.5 kg (Exanple 15.2). 8. A tenperature

probe (wire thernocouple) was placed into the pan directly above the tablet
bed so that the probe tip was near the 15cascadi ng bed of tablets. 9. The

pan speed was s 10,1, and.the tablet b was . heat.ed. by setiipg the

i nlet ter‘r1)5er at u;f(ip}:ﬂg] agﬂﬂbg‘i?%c‘gﬁd g%ﬁal}.?élf a?(g Og%gi V’?’eerre?rt)eesr(taeg‘t13r‘/letr(}(;‘fls"ggzlbg3 The
curing starting poAppar4t@s 1 deskét) edopmiBY0Oo chld)miardigaittic fukdwilag t he
exhaust tenperature achieved 72 _C._ The inlet 20tenperature was adjusted as
necessary to mai ntemimenS@Rayd7° extamples verparlaect by revsreed-piasehighyer e
cured for 15 m nut ; wgl% [ ' lrfglng- daNE3 0
tenperature profi |§e§%ﬁ%§°§q%’%‘fﬁg&g% eg@%&ﬁ?%‘??éﬁ&ﬁzﬁﬁégt 5.11 and '1%(. 21is
presented i n Tabl es50tbm] 3 imarwthnh.uding.a R&HR. phiase @anisipgelth magueadt i nued at
10 rpm The inlet tenperature s .set to 22.C and t wa ool ed
unti | an Mxhaust  (SRISERHIATE 7GR PaYS BosSj8 p&%ﬂ%&?@d}?@@ﬁ%@ﬁ a5 Rped
tablets was taken fhedtiBs. %l@finﬁ%@idt@&cludé_llﬁé.o; 4516.0788 ahabb ethohrd was
warmed using an inlet setting of 53C. The filnctoating was started once the
exhaust t enper at urBabdesidinenstonsapd dissotutien sesulisCoarespanding tatleadrespective t he
target weight gain of 4% was, .achieved. The pan.s d i n sed up to 20
rpm during 5fil mcoat R l.melaé’.% KPPAAIFY ?rﬁé’{)?ﬁ%ﬁ%”\ll\ggbq%so%ﬁ%tt%g?g’?he pan speed
was reduced and the inlet tenperature was set to 22 C, the airfl ow was

mai ntai ned at the current setting and the system cooled tQ an exhaust

tenper at ke of {00308] AJmusss tablsts wase sebigctedyigradiyeaking arengihasstibyiapplying
1013. The tabl et ' . i Wl ' j
br eaki ng s? r eﬁgtS h%%g%gé%clg%gﬁ o(r) rr@g%? gpflggrtgrgeggﬁglgg%y Cfﬁg)drég}lfdggtlugt S

(uncured), 15 m nubevaluatedatlethbsstancend boakmg. /| coated tablets were tested
in vitro using USP Apparatus 1 (basket with a retaining spring placed at
the top of the basket to reduce the propensity of the tablet to stick to

the base of the[@db@isb) C@ﬁrg%-,%flﬂé@@ﬁbilas RRR éﬁbjeaiealgd) 256 lBRek byCstbhing Me t hout

enzynes (SGF) at 37. es were anal yzed by reversed-phase 20hi gh
performari¥e |i qui dndP cnentdyttiesiaydifferanCytorage vandifiensa2p 4616080 wtye3. 0 x 250

nm 5pm col um, usin nobi |, ase..consi st.i of m xt.ur, f
acetonitrile and Mgﬁy ﬁhg%h@g g%;artegtl%ﬁ%nblgééygg%uaﬁegt ln(pﬁﬂgg.%gﬁmgtangw nm W
det ection. Sanpl e dubb@Rubstiytestingtht tibheetslinGsitrd addesdribed £bole. Sanfple fide0 and

16.0 hours. 25 1003141 Core tablets (uncured), 15 minute cured tablets and
cured / coated tatiants regarding sfpjage insdndegnisiabiample (ig- BHOTA gloragey o py

2pplying a for ce oheRnTR AUMNG nbd HARNCAR shoh BitneoRGBBUILARY: B | 100

apparatus to eval uate reésistance to brea 5]

Tabl et di2sensi ons puitks dégasdihg tlissoluticestasttiscladee] .fy 26,600,680 and Mabhews15. 1.2 to
15.2.2. 5Table 15 1.1: Tenperature profile of the curing process for Ex.
15.1 Tenperature Total Tinme Curing tinme (mm)' Set inlet (t) Actual

inlet (C2 Probgyf3ghp B4 loate@hdbi&d MR ubjcBied 48 a Fi@IR? stability test by

storing them in 100 count bottles at different storage conditions (25 °C/60%
relative humidity or 40 °C/75% relative humidity) for a certain period of time
30 and subsequently subjecting the tablets to the assay test to determine the



47.4 - 26.4 Start heating 10 - 85 813 66.3 62.0 20 - 85 84.8 73.7 70.4
Good tablet flow, no sticking 25.5 0 85 to 74 85.0 75.1 72.0 Start of
curing; ™G2wodmeB263et too | ow, exhaust dropped to 70,9 E€cTnBmet/oi2niet to 80
C 30.5 5 80 80.0 73.6 71.9 CGood tablet flow, no sticking 35.5 10 75 75.8
72.2 73.3 Good tablet flow, no sticking 40.5 15 73 to 22 72.8 70.6 71.9 End
of curing, good tablet flow, no stickin start cooling 60 - 22 21.5 27.9
31.4 61 - 22 22.0 27.2 29.7 End cool i'ng‘f%’[icki ng observed g, g

content of oxycodone HCl in the tablet samples. Sample time points
regarding storage include initial sample (i.e. prior to storage), one month, two
months, three months and six months of storage. In the assay test, oxycodone
hydrochloride was extracted from two sets of ten tablets each with 900 mL of
5 a 1:2 mixture of acetonitrile and simulated gastric fluid without enzyme

(SGF) under constant magnetic stirring in a 1000-mL volumetric flask until
all tablets were completely dispersed or for overnight. The sample solutions
were diluted and analyzed by reversed-phase high performance liquid
chromatography (HPLC) on Waters Atlantis dCyg 3.0 x 250 mm, 5 pm

10 column maintained at 60 °C using a mobile phase consisting of acetonitrile
and potassium phosphate monobasic buffer at pH 3.0 with UV detection at
280 nm.

[00308] Cured, coated tablets were subjected to a further stability test by

15 storing them in 100 count bottles at different storage conditions (25 °C/60%
relative humidity or 40 °C/75% relative humidity) for a certain period of time
and subsequently subjecting the tablets to the oxycodone-N-oxide (ONO) test
to determine the content of the degradation product oxycodone-N-oxide and
unknown degradation products in percent by weight, relative to the

20 oxycodone HCI label claim. Sample time points regarding storage include
initial sample (i.e. prior to storage), one month, two months, three months and
six months of storage. In the ONO test, oxycodone hydrochloride and its
degradation products were extracted from a set of ten tablets with 900 mL of
a 1:2 mixture of acetonitrile and simulated gastric fluid without enzyme

25 (SGF) under constant magnetic stirring in a 1000-mL volumetric flask until
all tablets were completely dispersed or for overnight. The sample solutions
were diluted and analyzed by reversed-phase high performance liquid
chromatography (HPLC) on Waters Atlantis dC;s 3.0 x 250 mm, 5 pm

column maintained at 60 °C using a mobile phase consisting of acetonitrile



during cool down, good tablet flow, take cured tablet sanple | determ ned
according to nethod 2, 2 tenperature neasured at the inlet, 3 tenperature
measur ed wWei2ngs/2bms1t enper at ure probe (wire thernocoupl epPCTHBIORI@SLY €
measured at the exhaust. 10 Table 15.1.2 Exanmple 15.1 Uncured 15 min
cure Coated n=3n=3n=26 Dissolution (% Rel eased) SG- 1 hr 28 28 24
2 hr 44 44 41 4 hr 69 69 67 6 hr 85 85,84 8 hr 95 95 93 12 hr 102 102
99 16 hr 104 103 102 WD 2008/ 023261P 2007/ 002515 - 166 - Table 15.2.1:
Tenperature profile of the curing process for Ex. 15.2 Tenper at ure

and potassium phosphate monobasic buffer at pH 3.0 with UV detection at
206 nm.

[00309]

5 was determined as decribed for Example 13.

The density of uncured tablets, cured tablets and cured/coated tablets

[00310] The results are presented in the following Tables.

Table 14.1.1: Temperature profile of the curing process for Ex. 14.1

10
Total | Curing Inlet Set Actual Pan Comments
time time temp. exhaust exhaust speed
(min.) (min.)1 (°C)? temp. temp. (rpm)
CO ccy
0 - - - - 7 Load pan, start warming
20 - 65 57 56 7
21 - 65,0 7
28 - 70,0 7
30 - 72,0 64 63 - 7
36 0 75,0 65 65 7 | Curing starts
0 min sample
43 7 73,2 7
46 10 73 67 67
51 15 72,2 7 15 min sample
56 20 71,8 67 67 8
66 30 75,0 68 68 8 30 min sample
76 40 73,0 68 68 8
81 45 74,8 8 45 min sample
86 50 74,3 69 69 8
92 56 72,3 8
End of curing, 60 min
sample, Mg stearate not used,
96 60 71,0 69 69 8 start cool down, tablet flow
was sticky
101 ) 62,0 8 Tablet flow starting to get
chunky
104 ) 592 9 ‘l:“low \"er>,',chunky (tablet bed
sheeting’™)
106 - 57 62 62 10
Tablet flow still slightly
109 j 34,9 o chunky, but better
110 - 53,2 8 Back to normal tablet flow
116 - 48,0 58 58 8
126 - 29,0 30 46 7
132 - 24,0 30 33 7




Total Tinme (mn.) Curing tinme (mn.)" Set inlet ()C Actual inlet (Q2
Probe (C) 3 Exhaust (C)4 Comments 0 22 to 80 23.3 27.7 25.5 Start heating
10 . 80 AWoQo&A222660.4 20 80 80.0 70.! 68.4 CGood tabl ecTtiBmoyome1sti cki ng
30 - 80 80.1 72.5 70.6 Good tablet flow, no sticking 35 0 80 79.9 73.6 72.0
Start of curing; good tablet flow, no sticking 38 3 _ - 72.7 Maxi num
exhaust tenp 40 5 74 73.5 71.8 147 -

! determined according to method 1, > temperature measured at the inlet, ? temperature measured at the

exhaust.
5 Table 14.1.2
Example 14.1
60 min cur 60 min cure,
Uncured ( :5;' ¢ coated
" (n=5)
Weight (mg) 150 150 158
ght(mg (n=120)
Tablet Thickness (mm) 442(n=75) 4.71 4.75
Dimensions | Diameter (mm) 7.14(n=5) 7.05 7.07
Breaking 68 1 1
strength (N) (n =100) 196 196
n=6
Dissolution I hr - - 25
(% 2hr - - 42
Released) 4 hr - - 67
SGF 8 hr - - 94
12 hr - - 101

! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.

10 _
Table 14.1.3

Stability tests Example 14.1, storage at 25 °C/60 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 25 24 24 23 23
Dissolution 2 hr 42 40 38 38 39
0,
% ?ele‘;sed) 4hr 67 64 61 61 64
n=
SGF 8 hr 94 90 87 89 90
12 hr 101 99 94 100 97
Assay test Assay 1 9.8 9.8 9.8 9.8 9.7
(mg oxycodone Assay 2 9.8 9.9 9.8 9.9 9.8
HCI)
Average 9.8 9.8 9.8 9.9 9.8




72.3 45 10 74 73.9 71.9 72.3 Good tablet flow, no sticking 50 15 74 to 22
74.2 72.0 72.4 End of curing, start cooling 71 - 22 21.7 28.4 30.0 End

| revte . nwbabesp2emadobt asbe during rcionog cooling, O i mroraBookbeegid d fl ow,
take cured tablet sanple | determ ned according to ne hod 2, 2
tenperature neasured at the inlet, 3 tenperature measured using 5the
tenperature probe (Wre therm)coupl e) 4 jgEmperature neasured at the
exhaust. Table 15.2.2 Exanpl e 15.2 bncured (n = 25) 15 mrture (n = 5)
Coated (n = 5) Tablet D nmensions Wight (ng) 254 250 257 Thi ckness (nm

4.20 4.28 4.29 Breaking strength (N 92 196 | 194 2 n =3
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)

"relative to the label claim of oxycodone HCI.

Table ‘14.1.4
5
Stability tests Example 14.1, storage at 40 °C/75 % RH
Storage time
Initial I month | 2 months | 3 months | 6 months
1 hr 25 25 25 24 23
Dissolution 2 hr 42 - 41 38 39
(1]
(% Released) 4 hr 67 66 63 62 64
(n=6)
SGF 8 hr 94 - 89 88 90
12 hr 101 100 96 98 96
Assay test Assay | 9.8 9.8 9.7 9.6 9.8
(mg Osgsdone Assay 2 9.8 10.0 9.7 9.8 9.8
Average 9.8 9.9 9.7 9.7 9.8
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)’
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)'
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’

' relative to the label claim of oxycodone HCI.



n=3n=26 Dissolution (% Released) SG- 1 hr 26 28 25 2 hr 43 42 39 4 hr
65 67 64 6 hr 83 83 82 8 hr 92 94 92 12 hr 101 102 100 16 hr 104 103
102 10maxwoumsiesme of the hardness tester, the tabletspdirdprotodsesak when
subj ected to the maxi numforce of 196 N. 2 Four of the tablets did not
break when subjected to the maxi mumforce of 196 N, one tablet provided a
breaking strength of 185 N (average of mple, n =5 194 N. - 167 -
EXAMPLE 16 [00316] In Exanple 16, two 'd]is4$f'erent Oxycodone HC1 t abl et

formul ati ons 5Swere prepared using high nol ecul ar wei ght pol yet hyl ene oxi de.
One fornul ation at 234 ng tablet weight (Exanple 16.1) wth 60 ng of
Oxycodone HCl and one fornulation at 260 ng tabl et weight (Exanple 16.2)
with 80 ng of Oxycodone HCI. The fornul ati ons nmanufactured at a | arger

bat ch si ze conpar déblel £XxanPempdtatuielprofibpafsthe icoring préveasfiirdExl842 Exanpl e
16.2 Ingredient ng/unit ng/unit Oxycodone HCl1L 60 80 Pol yet hyl ene oxi de (MW
approxi mately 4,000, 000; Pol yoxTm WSR- 301, LEO 162.75 167.5 Magnesi um

Stearate Total | Curing Inlet Set Actual Pan Comments
time time temp. exhaust exhaust speed
(min.) | (min.)' | (°C)! temp. temp. (rpm)
(WY ccy

0 - 18 50 20 7 Load pan, start warming

1 - 41,0 7

5 - 50,0 62,0

8 - 67,7 51,0 50,5 7 Slowly adjusting exhaust set

10 - 71 56 55

14 0 75,0 61,7 61,9 7 curing starts, 0 min sample

19 5 77,2 61,7 64,8 7

21 7 77.8 7 ?égh inlet, then dropped to 71

24 10 68,9 65,3 65,3 7

29 15 70,6 66,1 65,5 7 15 min sample

33 19 72,6 7

34 20 73,6 67,0 66,3 7

36 22 75,0 7

39 25 75,9 67,0 67,3 7

44 30 73,3 67,0 67,4 7 30 min sample

49 35 70,1 67,2 67,0 7
Couple of tablets sticking at

54 40 71,7 67,5 67,3 7 pan support arms, no
permanent stick

59 45 74,3 68,0 67,9 7 45 min sample

64 50 75 68 68 7

66 52 73,6 68,0 68,2 7

69 55 72,4 68,0 68,1 7
End of curing, 60 min
sample, add 20 g Mg stearate,
tablet flow was slightly sticky

74 60 73,0 68 68 7 (based on visual cascade
flow), flow instantly improved
after adding Mg stearate

75 - 73 25 68 7

78 - 44,7 25 62,3 7

81 - 36,8 25 57,4 7 Normal tablet flow observed

84 - 31,8 25 54,6 7 during cool down

85 - 30 25 53 7

94 - 23 25 33 7

5 ! determined according to method 1, ? temperature measured at the inlet, * temperature measured at the

exhaust.



2.25 2.50 Total Core Tablet Weight (ng) 225 250 Total Batch size 100 kg 100
kg Coating ng/unit ng/unit Opadry filmcoating 9 10 Total Tabl et Wi ght
(mg) 234 W6Qo@nmsicng Batch Size (kg) 94. 122 93.530 15TireTpBDORB®EITY St eps
to manufacture tablets were as follows: 1. The Oxycodone HCl and nagnesi um
stearate were passed through a Sweco Sifter equipped wth a 20 nesh screen,
into separate suitable containers. &ﬁ 2. A Gento "V' blender (with
bar) - 10 Cu. ft. was charged in the fol1owi ng order: Approximately 1/2 of
t he pol yet hyl ene oxi de WSR 301 Oxycodone hydrochl ori de 5Renai ni ng

pol yet hyl ene oxide WER 301 Step 2 materials were blended for 10 m nutes
with the I bar on. Magnesium stearate was charged into the Gento "V'

bl ender. Step 4 materials were blended for 2 mnutes with the |I bar off
Step 5 blend was charged into cl ean, Tablkd4.32ainl ess steel containers.
Step 6 blend was conpressed to target weight on a 40 station tablet press
at 135, 000 tph speed using 3/8 I nch gtandard rqgﬁmmkqmmpave enbossed

t ool i ng,
conpression f
t aken.
a | oad of 94.
speed was set

air tenperature tgd

Step 7 tabl

and a conpressi on

orce |of 16.

0 kN for

force of Io.5 INTor
Exanp! enchfed?.

L

| e

ets were

| oaded i nt

0 ad8in
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1d0. wdlin el
e |of comee t
Codt =8pat

a
abl et s was
ng pan at

122 K
to 71

g (Exanp
rpm an
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and 935630

b@d s

kg (§)§arrpl

eated hy

e 1@ @
qpttlnn t

The pan
e exhaust

Tabddhi eve

7%H“E%Nﬁﬂkf

f A${BST At

re 4M 72

C ‘1'%% Cl

i ng

Dhdd 7233 (e
memg abl et|s wetle cu
strepitd e npdr aar'80pr
is presented in Tabl
pm The exhaust tenp
unti llhan exhaust ten
tablemrbed was war me
mas4§;arted once th

nit4Yt ed loncéd® he exhaust

red gf' the tajget exhaust
pfile of tlhe curing] processes
pes 16.1.1/and 16.2.1. The pan
prature was seréto P25 C and
erat-ure of 3@®3C was
d usi-ng an extm@ust setting of
e exhaust tenpﬁrature

dunti T the target wei ght, gai % Wals
S I8M;L'<JL|||(J|"<JLL 7|p||du”||g|i= ﬁoaun]g

m the nan sheed was rnrl 1.5 rpm
and the exhaust WT‘E} §19 mdgeéites[te&tl?‘/‘%EtSdde‘éttﬁ?ah"FW difdhnt ai ned at
the current settlﬁb R FREPAbl et bed cool ed to an exhaust tenperature of
< 30 C. 19 The tablets were discharged. 10 [00317] In vitro testing

i ncl udi ng breaking strength tests was qe as follows: [00318] Coated
tablets were tested in vitro using USPﬁ&bbbﬁgigs 1 (basket 15with a
retaining spring placed at the top of the basket to reduce the propen5|ty
of the tablet to stick to the base of the shaft) at 100 rpn1|n 900 n

starting point (agDaesgms
t enperature achieyed 72 C
tenperature for 15 m nutes
of Exanples 16.1 and 16.2
speed was conti nued at 7 [
the tabl et bed wag ¢ %
achieved. - 169 -

30 to 38C. The filnﬁgag&pg
achi eved 40 C and |cor¥Grnuse
achi eved. The pan | speed
512. After fllntoat ng an

S
fadal

N_

uz:,:o_ri

si mul ated gagqtric ftord Wt 0 G [TpI €S Wer e
anal yzed by rlever sed- phS@PIY ﬁﬁ“ggP%Beﬁéﬁcﬁgﬁﬁaﬁﬁ g0, igraphy (HPLC) on
Waters Atlantlis dC18 3.0 x 250 nm 5| .im col um, gsrapginge nobi | e phase
consisting 2Q of a m xture of aceton a 0 P Ral
nnnobasicgbuffﬂr (pH-3-0)—at 230 nm Unhh Pfﬁ%ﬂ] Zﬁﬁhﬂﬂ'%mgﬁgr%é%mm
include 1.0, |2.0, 4.0, 8.0, anhd 12.0 holirs. 24 %@0319FnUncuréd tabl ets
wer e subj ect ed Dwsolgorght|, th|§Mness and”hardnags tesks 2bomyl ine hy Key
Checkwei gher .} [(Q®3R&}d) Tabtet ul renstons —ang—di-ssoluttonresutrts—are
presented in |Tablgese)16. 1.2 td*M6. 2, 2| 20087 028264%PCTy | B2007/ 062515 -
170 - Table 16. 1. %G%jénxeratusm_prof | e930f [t h@1curi ngp priocems flor 9Ex. | 16. 1
Tenperature |Tota ono (LTI Ng 100 100 97 99 99
Assay test Assay 1 14.6 14.9 14.6 14.7 14.8
(mg Osécl;m(me Assay 2 14.8 14.9 14.7 14.8 149
Average 14.7 14.9 14.7 14.7 14.8
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)! ‘
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)"




time olio" Inlet (©2 IR gun (C) 3 Exhaust set (C) Exhaust (C)4 Comments O -
34 32 65 24 Start heating 5 - 82 54 65 49 10 - 89 68 65 63 11 - 72 15
- 91 71 AROGGos/@28261 91 75 72 70 21 0 92 79 72 72 Start pcunBrg7/2@s% 90 85

-151-

Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’

! relative to the label claim of oxycodone HCI.

Table 14.2.4

5
Stability tests Example 14.2, storage at 40 °C/75 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 23 25 26 22 24
Dissolution 2 hr 39 41 42 36 40
% Rel
(% Released) Ahr 64 66 66 58 65
(n=6)
SGF 8 hr 93 94 92 87 91
12 hr 100 102 97 97 98
Assay test Assay | 14.6 14.8 14.7 14.6 14.9
(mg Oégsdone Assay 2 14.8 14.8 14.7 14.5 14.7
Average 14.7 14.8 14.7 14.5 14.8
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)’
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’

' relative to the label claim of oxycodone HCI.



70 79 30 9 63

25 73 End of curing, good tablet flow, no sticking,
57 25 54 wo12008/@252690 25 49 52 -
no sticking observed during cool
according to nethod 2, 2 tenperature neasured at the inlet,

22 36 25 36 57 22 26predEMHENESTOO! i ng,
down, good tablet flow 5l

31 10 69 74 72 69 36 15 80 78 72 72 37 16 80 77 72 to

start cooling 42 -

det er m ned

nmeasured using an IR gun 4 tenperature {gpzasured at the exhaust.

Table 14.3.1: Temperature profile of the curing process for Ex. 14.3

Total | Curing Inlet Set Actual Pan Comments
time time temp. exhaust exhaust speed
(min.) | (min.)! (°C)? temp. temp. (rpm)
CC) ccy’

0 - 17,1 50 18 7 Load pan, start warming

5 - 61,0 50 42,5 7

10 - 70,2 56 55,8 7

15 0 75,0 61,6 61,9 7 Curing starts, 0 min sample

20 5 78,5 62,8 65,4 7

22 7 79,0 62,8 66,3 7 Inlet high

25 10 69,7 65,6 65,6 7

30 15 68,4 66,0 65,3 7 15 min sample

35 20 72,4 66,7 66,1 7

40 25 75,6 67,5 67,3 7

45 30 76,9 68,0 67,9 7 30 min sample

55 40 73,0 68,4 68,2 7

60 45 73,9 68,6 68,4 7 45 min sample

65 50 75 68,9 68,8 7
Couple of tablets (1-4)

68 53 - - - 7 sticking at pan support arms,
good tablet flow

70 55 76,2 69,6 69,6 8
End of curing, 60 min

75 60 77,0 70,5 70,8 8 sample, add 20 g Mg stearate,
tablet flow instantly improved

76 - 76 30 71 8

79 - 43,9 30 60,6 8 Normal tablet flow observed

85 - 311 30 54,1 8 during cool down

86 - 30 30 53 8 | Nosticking

96 - 23 30 33 8

5 ! determined according to method 1, 2 temperature measured at the inlet, > temperature measured at the

exhaust.

3 tenperature




Table 16.1.2 10

Wei ght (ng) 224.6 -

Example 16.1
Thi ckness (nm 3.77

n = 6 D swol2oas/m26i % Rel eased) SGF |

12 hr

Time (mn.) Curing

99 WD 2008/ 023261PCT/1B2007/ 002515 - 171 - Table 16.2.1:
Tenperature profile of the curing process for Ex. 16.2 Tenper ature
-153 -
Table 14.3.2
Example 14.3
60 min cure 60 min cure,
Uncured (n=5) coated
(n=5)
. 150

Weight (mg) (n = 120) 150 156

Tablet Thickness (mm) | 4.38 (n=135) 4.69 4.67

Dimensions | Piameter (mm) 7.14 (n=15) 7.08 7.10

Breaking 64 1 1

strength (N) (n=110) 196 196

n=6

Dissolution L hr - - 24

(% 2 hr - - 41

Released) 4 hr - - 66

SGF 8 hr - - 92

12 hr - - 98

Uncured (n = 70) Coated Tabl et D nensions
Breaking strength (Kp) 5.7 -

hr 24 2 hr - 41 pdThB2007/602518 hr 93

" maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.

Table 14.3.3

Stability tests Example 14.3, storage at 25 °C/60 % RH

Storage time

Initial 1 month | 2 months | 3 months | 6 months
1 hr 24 25 22 24 21
Dissolution 2 hr 41 42 38 40 38
% R
(% Released) 4hr 66 69 61 66 63
(n=6)
SGF 8 hr 92 96 89 91 88
12 hr 98 102 97 99 96
Assay test Assay | 19.6 19.4 19.5 19.4 19.8
(mg O;;Bécl;’dme Assay 2 19.4 19.3 19.4 19.4 19.4
Average 19.5 19.4 19.4 19.4 19.6
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)’

Tot al



time (nm)' Inlet (C) 2 IR gun (C 3 Exhaust set (C) Exhaust (C) Coments O

- 26 222023 2 - - 20to 65 Start heating 7 - 84 61 65 56 12 89 69 65
65 13.5 wW02008/026%166 14.5 - 89 67 67 16.5 - - 68 6PCTAB2007/0Q52
- 154 -
Each individual <0.1 <0.1 <0.1 <0.1 <0.1
Degradation unknown (%)’
products test  [™r ol degradation | <0.1 <01 | <ol | <01 | <ol
products (%)'

!relative to the label claim of oxycodone HCI.

Table 14.3.4
5
Stability tests Example 14.3, storage at 40 °C/75 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 24 27 24 23 22
Dissolution 2hr 41 44 40 39 40
% Released
(% Released) 4 hr 66 70 63 63 65
(n=16)
SGF 8 hr 92 94 90 89 90
12 hr 98 102 98 98 98
Assay test Assay 1 19.6 19.3 19.6 19.3 19.7
(mg 0}’%01;‘10"6 Assay 2 19.4 19.3 19.7 19.4 19.4
Average 19.5 19.3 19.6 19.4 19.6
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)'
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’

Trelative to the label claim of oxycodone HCI.



68 68 19 91 73 68 69 20 - 91 - 68 70 21 - 68 71 22 091 77 68 72
Start curing 24 2 90 81 70 75 24.5 2.5 . - 70 76 25 3 90 72 77 26 4 90
- 72 78 WRO.26080025261 - 72 PCT/IB2007/002515

- 155 -

Table 14.4.1: Temperature profile of the curing process for Ex. 14.4

Total | Curing | Inlet Bed Set Actual Comments’
time time temp. | temp. | exhaust exhaust
(min.) | (min.)' °C)? | cc) temp. temp.
(WY CC)’
0 Load pan, start warming
3 63,0 46,5 50,0 41,2
5 66,7 49,9 50,0 48,0
10 0 75,0 60,5 60,0 59,0 curing starts, 0 min sample
14 4 78,4 65,2 61,5 63,6
15 5 79,1 66,0 61,5 64,5
20 10 67,6 66,2 63,0 64,7
24 15 69,2 66,7 65,7 64,9 15 min sample
28 19 73,0 67,8 66,4 65,8
29 20 73,5 68,0 67,0 66,0
32 23 75,6 69,0 67,0 66,7
34 25 75,9 69,4 67,0 67,0
39 30 76,5 70,2 67,7 67,7 30 min sample
44 35 76,8 70,8 68,2 68,2
Couple of tablets sticking at pan
47 38 76,7 71,0 68,8 68,4 support arms, no permanent
sticking

49 40 77,4 71,0 69,3 68,7
52 43 78,7 71,5 69,5 69,2
54 45 79,1 72,1 70,0 69,5 45 min sample
58 49 - 73,3 - -
59 50 81,0 73,8 70,1 70,8
65 56 73,0 74,1 71,7 71,5

End of curing, 60 min sample,
add 20 g Mg stearate, start cool
down, tablet flow slightly sticky
(based on visual cascade flow),

69 60 740 74,5 7,7 71,3 still couple of tablets sticking at
support arms, flow/cascade
instantly improved after adding
Mg stearate

72 - 48,9 65,3 30,0 65,3

75 - 39,7 58,6 30,0 56,8 Normal tablet flow observed

79 - 33,2 56,4 30,0 54,6 during cool down

84 - 27,7 50,0 30,0 48,4

5 ! determined according to method 1, 2 temperature measured at the inlet, 3 tablet bed temperature, i.e.

temnperature of extended release matrix formulations, measured with an IR gun, 4 temperature
measured at the exhaust, > The pan speed was 7 rpm throughout the curing process.

10



79 28 6 82 83 72 78 ood tablet flow, no sticking 32 10 65 73 72 69 33 11
- 68 35 13 79 74 72 70 37 15 81 76 72 to 25 72 End of curing, good

tabl et flwo2008m281i6iicki ng, start cooling 42 32 56 25 54pc#4/iB20026025(5 25 48
good tablet flow, no sticking 52 22 36 25 36 56 - 21 29 25

- 156 -

Table 14.4.2

Example 14.4
60 min cure 60 min cure,
Uncured (n=5) coated
(n=3)
Weight (mg) 150 149 157
& (n = 120)
Tablet Thickness (mm) | 4.34(n=15) 4.60 4.63
Dimensions | Diameter (mm) 7.14(n=5) 7.09 7.14
Breaking 61 1 1
strength (N) (n = 100) 196 196
n=6
Dissolution ! hr _ - 22
(% 2 hr - - 39
Released) 4 hr - - 66
SGF 8 hr - - 94
12 hr - - 100
5 ' maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.
Table 14.4.3
10
Stability tests Example 14.4, storage at 25 °C/60 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 22 23 24 24 23
Dissolution 2 hr 39 39 39 41 40
% Rel d
(% Released) 4hr 66 64 63 68 65
(n=06)
SGF 8 hr 94 91 88 93 91
12 hr 100 98 96 99 98
Assay test Assay 1 28.8 28.8 284 28.8 29.2
(mg Oﬁ‘gsdone Assay 2 29.1 29.0 28.8 28.8 29.2
Average 29.0 28.9 28.6 28.8 29.2
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
%)’




30 End cooling, no sticking observed during cool down, good tablet flow
determ ned according to nethod 2, 2 enperature neasured at the inlet, 3
t enper at uwe 20@saeBreed usi ng 5an IR gun 4 tenperature neapuras2@t/06286

exhaust. - 172 - Table 16.2.2 Exanpl e 16.2 Uncured (n = 60) Coated
Tabl et D nensions Weight (ng) 250.8 Thi ckness (mm) 4,05 - Breaking
strength (Kp) 6.8 - n =6 Dssolution (% Released) SGF 1 hr - 22 2

hr - 37 4 hr 62 8 hr _ 89 12 hr - 97" 5EXAMPLE 17 1003211 In Exanple
17, two Oxycodone HCI tablet fornulations containing 60 ng of Oxycodone HCl
wer e prepared using high nol ecul ar wei ght pol yethyl ene oxide. Exanple 17.1
is the sanme formulation as presented in 10Exanple 15.1. The second

formul ation (Exanple 17.2) contains 0.1% of butyl ated hydroxytol uene. Each
tabl et fornullati on was qurméh ifividubie  agget |[exdmust kenperatone |[of<i/2 € and
75 C for 15 i nbdgesatiof ol | omeabwayf'i | ncoating, and{then an addi tji onal c¢uring

step at the targstctexhayst, [ GIDELATUre por 3L MTes: | <01 | <o

products (%)’

! relative to the label claim of oxycodone HCI.

Table 14.4.4
5
Stability tests Example 14.4, storage at 40 °C/75 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 22 26 24 24 24
Dissolution 2 hr 39 44 41 41 41
0
(% Released) 4hr 66 70 64 67 67
(n=6)
SGF 8 hr 94 93 88 92 93
12 hr 100 99 96 98 98
Assay test Assay 1 28.8 293 28.2 29.0 28.4
(mg Osécl;’dm‘e Assay 2 29.1 293 28.1 28.9 28.6
Average 29.0 293 28.1 28.9 285
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)’
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’

! relative to the label claim of oxycodone HCI.



15 Conpositions: Exanple 17.1 Exanple 17.2 Ingredient ng/unit ng/unit
Oxycodone HClI 60 60 Pol yet hyl ene oxide (MAN approxi mately 4, 000, 000;

Pol yox TM WBR008323%61162. 75 162. 525 Butyl at ed Hydr oxyt ol uece/18802810. 225
Magnesi um Stearate 2.25 2.25 WD 2008/ 023261PCT/ 1 B2007/ 002515 - 173 - Tot al
Core Tablet Weight (ng) 225 225 Total Batch size 5 kg 10 kg Coating
nmg/unit ng/unit Opadry filmcoating 9 9 tal Tabl et Weight (ng) 234 234
Coating Batch Size (kg) 2 kg at 72 C 6 at 72 C 2 kg at 75 C 2 kg at 75
C The processing steps to manufacture tablets were as follows: 51.A
Patterson Kelly "V blender (wwth | bar) - 16 quart was charged in the
follow ng order: Approximately 1/2 of the pol yethyl ene oxi de WSR 301
Oxycodone hydrochl oride (screened through a 20-nesh screen) Renai ning

pol yet hyl ene oxi deldM&K14861: Temperatprd profile of tHexunimgeprotesdedEsx.d4.5 m nut es
with the I bar on. 3. Magnesium stearate was charged into the "V

bl ender. 4. Step 3 materials were blended for 1 mnute with the |I bar off.

5. Step 4 bl eNG.BRY ElHag JETENT OBaa Pl aStd C [DagkafaNOT €. { WaCsmdk@tsbl €nds |wer e
prepared for Exawsgpl|e time. 2 temppl dvipde diladsgs @khabdbl et bl end for
15conpr essi on) (mi6.) |Smep)'§ BICENd @S | coem.esjsedmpo { ar get wei ght on an |8
station tabl el _press at 30,000|tph $pe€€) usi ngfCE/ 8|inch standard round,
concave (enbogseM) |toolingl6.Exanplel 176010 was d&Apr ekesdprnattartwapeipgHr essijon
force at 12 kN dnd|Exanplle 17 2 A2 6 k8.0 12 kKN-and!18 kN. 207 Step 6
tablets were |odded into|a%98 {8 (fo800 g BS7chlsize) or a 24 inchi(for
6 kg batch sige) Adcela-GodllcodBiPng pihd £94__1a_ A tenperature-probe
(V\ﬂ re thernoc ||r8| Q WAS | éﬁ’gd i5;2+5n t h 0,0 a Hi-agagnf v above—thetablet1bed
A% \.47 LAL% =] T A% T C O L) AT \“ B} ALY AUV O LA Y2 T AT C1
so t hat t he r\D:Q\ Hin :39::]:»- +$§:—9 \f\n&l’\(]rl; P Lﬁi’x a + alh] At o Q Fhe—B4dn
ol I A ) A OT-E N VA S X T R D AT P
speed was set ats 7 jor _Torpiang;tne—tag et ugé;gwa.: heated—by—5setting t he
I nl et tenpera e tro—gent Uv7§,0d &ATRUSE3 fargels; ECPE e Wafts, 0 min sample
21 4 77,7 67,3 66,0 65,0
23 6 78,8 68,1 67,0 65,9
25 8 79,9 69,3 67,0 66,7
27 10 80,9 69,5 67,0 67,3
30 13 82,4 70,1 67,0 68,2
32 15 83,1 70,8 70,0 68,7 15 min sample
37 20 80,9 72,4 70,4 69.4
38 21 80,9 71,8 71,0 69,5
42 25 82,5 73,1 72,0 70,4 Good tablet flow and cascade
45 28 84,2 76,6 71,0 72,2
47 30 82,7 77,6 72,2 74,1 30 min sample
49 32 72,9 74,7 72,2 73,2
52 35 712 73.8 72.2 714 Tablet ﬂgw .slightly sticky, 1-2
tablets sticking at support arms
56 39 75,4 74,7 72,2 71,5
57 40 75,9 74,7 72,2 71,9
60 43 76,9 75,5 72,2 72,8
62 45 75,4 75,3 72,2 72,9 45 min sample
Tablet flow slightly sticky, 1-2
66 49 73,4 74,5 72,2 71,8 tablets sticking at support arms
(not permanent sticking)
69 52 75,0 75,1 72,2 71,9
72 55 75,8 75,4 72,2 72,4
74 57 74,8 74,8 72,2 72,5
End of curing, 60 min sample,
add 20 g Mg stearate, instantly
77 60 73,9 74,9 72,2 72,2 improved flow/cascade start cool
down, no sticking at pan support
arms,
80 - 46,8 64,9 30,0 64,7 Cooling
2 tablets sticking at support arms
- - - - 30,0 - o
(not permanent sticking)
82 ) 403 58.6 30,0 57.4 Tgblf:ts still appear bouncy, no
sticking observed
84 - 35,8 57,4 30,0 55,6 Normal tablet flow observed




of 72C or 75C. The curing starting point (as described by nethod 2) was
initiated once the exhaust tenperature achieved target. The inlet

t enper at LWe 20@8023abjl ust ed as necessary to naintain the tacgaBexheast
tenperature. The tablets were cured for 15 minutes. The pan 10speed was

mai ntained at the current rpm The tenperature profile of the curing
processes for Exanples 17.1 and 17.2 |s resented in Tables 17.1.1 and
17.2.1. 10. The pan speed was conti nued ’3t" t he current rpm The inlet
tenperature was set to 20 or 22 C and the tablet bed was cooled until an
exhaust 15tenperature of approxi mately 30C was achi eved. NOTE: Magnesi um
Stearate was not used. 11. The tablet bed was warned using an inlet setting
of 52 - 54C. The filntoating was started once the exhaust tenperature

achi eved apprioxBéatfel y 39 3242| Gsand ciomt i nued4,zint | duribgweoltdawgestiodvei ght| gai n
200f 4% was achBeved. -The pah $pdad| wa¥.0i ndr edsdd @nm@ee@lﬂmowgmmuri ng
filncoating. [1289 Alter fill B88aling has30donpl etbdl, 1trBrepaye €pEiCas reduced
to the level jused duri-ng |cd6.Png.47.2he tHW et hAH9m~°°HHEF‘ﬂH%v settinglthe

i nl et terrperait uge fo achileve t 1&2@x nausto t gr get teﬂd’@r"é‘tedﬁ‘é3°8fb°‘7‘2“€f on 75
25 C. The Curinn Qtnrtinr nmn . descri hed h\/ n" was——npi-tiat ed

once the exhay t teg{gc 1Inure edertu?f!;% sured glemet ablet% er aE:tra rre f\:I\B.S
adj usted as_neCERI JHG Qiﬁsém. %ﬁaas,g ﬁam b 518 fire THE
coated tabletsg %}@d t UL the {hro o p,(;g an speed was
mai nt ai ned; at The current rpm e terrperature pr of | e of - 175 - the

addi tional curing process for Exarrpl es 17.1 and 17.2 is presented in Tables
17.1.1 and 17.2.1. 13.The tablets vveri ﬂ s&@ ged. 51003221 In vitro
testing including breaking strength t performed as follows: 1003231
Core ‘tablets (uncured), cured tablets and cured / coated tablets were
tested in vitro using USP Apparatus 1 (basket with a retaining spring

pl aced 10at the tdp of thel basket to reduce t hdxampleckdsi ty of thel tablet to
stick to the base|of the shaft) at 140 rpmin PQY i cusd MACERIREITEASt i C
fluid without enzymes (SGH) at 37.0 ¢ BfHffles| weme gnal yzéEP“gy
rever sed- phase hi gh—performance-tguid "hror.*aL graphy—(HPLCH—bBhrVat ers
Atlantis dCl18 3.0(x 250 Weﬁght(mgazol ym, Fﬁ ngl a nedi | e |phasss consi sting of
a mxture of 15acetonitril sSirymprosphat genongbasys, buffer (pH
3.0) at 230 nm W/|f®%ctio Eﬁ‘fﬁéﬁfgﬁ’%ﬂ.ﬁm 55% .lﬁguue 10v2-07] 4.0, 6.0,
8.0, 12.0 and 16. 0 H5OYE? 1003241 TUNCULed tRbiets were subjectled to a

3@k

U
: Breakin .

o eaking =i enat st by i 20s goleg of = o mim ool Rt on

P L= = oA 54 SASLEAA S \.ou T U C VAT AT O TAAOT OU mrCorrotl
breaki ng. 1003251 Fabl-et—di-rensi-ens—gnd—di-ssol-ption—resg-ts-age ar esent ed
in Tables 17.1.2 tto—31+2-2 ZSILabI ettt 1—Curtngprogess 2;3 72{ C for
Exanple 17.1 Tenmassattitiohe—Fotal—Tire—(m-n—) Hingtige/-{mnd) Set
inlet (O Actual ilnlet (C)2_Prdfe (C)3 Ex haust (O Comment s FATHYS

t
2008/ 023261PCT3B200R#¢62515 - 376 - 0 - 22 to BO 25 528,.4 8.5 Start
heating 10 80 80/2 &%F6 68.1 8h0 O - 93

12 hr - - 98

10
! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.



80 to 78 80.0 73.2 72.0 Start of curing 24 5 78 77.9 73.2 73.0 29 10 75
75.0 71.8 72.3 34 15 75 75.0 72.3 72.0 End of curing, start cooling 50 22
22.8 28. 2Avd208/@Bré1cool i ng, ready to coat Apply 4% fi | mpoatiBoo7/0d281% abl et s,
once achi eved start heating O - 48 to 80 47.8 45.1 43.1 Start heating for
additional curing 5 - 80 80.0 68.7 64.9 13 0 80 to 76 80.1 73.2 72.0 Start
additional curing 28 15 75 74.9 72.0 7%66 15 mnute additional curing 43 30

Table 14.5.3

Stability tests Example 14.5, storage at 25 °C/60 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
I hr 24 25 27 23 25
Dissolution 2 hr 41 43 44 40 43
% R
(% Released) 4hr 68 69 69 66 69
(n=6)
SGF 8 hr 93 94 93 89 92
12 hr 98 98 97 96 96
Assay test Assay | 37.8 38.4 36.9 37.6 39.2
(mg Oﬁ(y;c];)done Assay 2 37.9 37.6 36.5 38.1 392
Average 37.8 38.0 36.7 37.9 39.2
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
(%)’
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)'

! relative to the label claim of oxycodone HCl.



74 to 22 74.0 71.5 72.1 30 m nute additional

24.6 32.2 34 End cooling, discharge
Time (mn.) Curing tinme (mn. PCTSB2007/M026815 ( C)

17.1
Act ual

Tewpeaenasta2s®1 Tot al
inlet (C)2 Probe (003 Exhaust (004 Comments O 42 to 80 42.1 38.6

curi ng,
Curing process at 75 C for

start cooling 55 -

Exanpl e

38.5 Start heating 18 - 80 to 83 80.1 73.0 72.4 21 0 82 81.5 75.1 75.0
Start of curing 26 5 77 76.6 73.5 74.7 16911- 10

5

Table 14.5.4

Stability tests Example 14.5, storage at 40 °C/75 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
1 hr 24 26 27 25 25
Dissolution 2 hr 41 - 45 42 43
0,
(% Released) 4 hr 68 71 72 68 69
(n=6)
SGF 8 hr 93 - 95 93 92
12 hr 98 97 98 99 95
Assay test Assay | 37.8 383 373 37.6 379
(mg 01’;?';"’0"6 Assay 2 37.9 38.6 36.9 376 38.1
Average 37.8 38.5 37.1 37.6 38.0
oxycodone N-oxide | <0.1 <0.1 <0.1 <0.1 <0.1
(%)’
Degradation Each individual <0.1 <0.1 <0.1 <0.1 <0.1
products test unknown (%)’
Total degradation <0.1 <0.1 <0.1 <0.1 <0.1
products (%)’
!'relative to the label claim of oxycodone HCI.
Table 14.6
Density (g/cm3) Density change
Density change | after curing and
Uncured Cured Cured and after curing (%) coating
Coated (%)
Example 14.1 1.186 1.145 1.138 -3.457 -4.047
Example 14.2 1.184 1.152 1.129 -2.703 -4.645
Example 14.3 1.183 1.151 1.144 -2.705 -3.297
Example 14.4 1.206 1.162 1.130 -3.648 -6.302
Example 14.5 1.208 1.174 1.172 -2.815 -2.980

22



77.5 77.4 73.8 75.0 36 1S 77.5 to 22 77.6 74.1 75.2 End of curing, start
cooling 53 - 22 23.1 29.5 29.6 End cooling, ready to coat Apply 4% fil ntoat
to the taWbebe/o2emwee achi eved start heating 0 - 48 to 8pc#8BM0A4d0241741. 5
Start heating for additional curing 12 0 83 83.1 75.1 75.0 Start additional
curing 27 15 78 78.11 74.4 75.4 15 mnute additional curing 42 30 76.5 to
22 76.5 73.9 74.9 30 m nute additional ring, start 56 - 22 23.9 30.3 30.0
End cooling, discharge | determned accdérding to nethod 2, 2 tenperature
nmeasured at the inlet, 3 tenperature neasured using the tenperature probe
(wire thernocouple) 4 tenperature neasured at the exhaust. 5 Table 17.1.2
Exanple 17.1

EXAMPLE 15

[00311]

were prepared using high molecular weight polyethylene oxide. One

In Example 15, two different Oxycodone HCI tablet formulations

5 formulation at 234 mg tablet weight (Example 15.1) with 60 mg of
Oxycodone HCI and one formulation at 260 mg tablet weight (Example 15.2)
with 80 mg of Oxycodone HCI.

Compositions:
10
Example 15.1 | Example 15.2
Ingredient mg/unit mg/unit
Oxycodone HCI 60 80
Polyethylene oxide (MW: approximately
4,000,000; Polyox™ WSR- 301) 162.75 167.5
Magnesium Stearate 225 2.50
Total Core Tablet Weight (mg) 225 250
Total Batch size 10 kg 10 kg
Coating mg/unit mg/unit
Opadry film coating 9 10
Total Tablet Weight (mg) 234 260
Coating Batch Size (kg) 8.367 8.205
The processing steps to manufacture tablets were as follows:
15 1. A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:

Approximately ¥ of the polyethylene oxide WSR 301

Oxycodone hydrochloride (screened through a 20-mesh screen)



Uncured (n = 25) Tabl et Di nensions Weight (ng) 225 - - Thickness (nm
3.86 - Breaking strength (N) 75 - WD 2008/ 023261PCT/ 1 B2007/ 002515
- 177 - woBs@m3w117.1 cured at 72 C Exanple 17.1 cure@CatiBX®H7/@2515 15 min
cure Coated 15 mn cure Coated n=3n=3n=6n=3n =3 Dissolution
(% Rel eased) SGF 1 hr 27 27 26 28 26 2 hr 44 42

-163 -

Remaining polyethylene oxide WSR 301
2. Step 1 materials were blended for 5 minutes with the I bar on.

3. Magnesium stearate was charged into the “V” blender (screened

through a 20-mesh screen).
5 4. Step 3 materials were blended for 1 minute with the I bar off.

3. Step 4 blend was charged into a plastic bag (note: two 5 kg blends

were prepared to provide 10 kgs of tablet blend for compression).

6. Step 5 blend was compressed to target weight on an 8 station tablet
press at 35,000 tph speed using 3/8 inch standard round, concave

10 (embossed) tooling. A sample of tablet cores was taken.

7. Step 6 tablets were loaded into a 24 inch Compu-Lab coating pan at a
pan load of 8.367 kg (Example 15.1) and 8.205 kg (Example 15.2).

8. A temperature probe (wire thermocouple) was placed into the pan
directly above the tablet bed so that the probe tip was near the
15 cascading bed of tablets.

9. The pan speed was set to 10 rpm and the tablet bed was heated by
setting the inlet temperature to achieve an exhaust target temperature
of 72° C. The curing starting point (as described by method 2) was
initiated once the exhaust temperature achieved 72° C. The inlet

20 temperature was adjusted as necessary to maintain the target exhaust
temperature. The tablets were cured for 15 minutes. The pan speed
was maintained at 10 rpm. The temperature profile of the curing
processes for Examples 15.1 and 15.2 is presented in Tables 15.1.1
and 15.2.1.

25 10.  The pan speed was continued at 10 rpm. The inlet temperature was set
to 22° C and the tablet bed was cooled until an exhaust temperature of
30.0° C was achieved. A sample of cured tablets was taken at the end

of cooling.



41 44 42 4 hr 68 67 66 69 67 6 hr 83 83 84 85 83 8 hr 93 92 93 95 93 12

hr 99 100 100 100 98 16 hr 100 102 102 102 99 Table 17.2.1 Curing process

at 72 C fwo 2m08anpdee 17. 2 Tenperature Total Tine Curi RgTHBIO®7/(0251% )"

§§t8i glzet (© Actual inlet (C)2 Probe (C3 Exhaust (C) Comments O 80 34.8
: 21

- 164 -

11.  The tablet bed was warmed using an inlet setting of 53° C. The
filmcoating was started once the exhaust temperature achieved
approximately 41° C and continued until the target weight gain of 4%
was achieved. The pan speed was increased up to 20 rpm during

5 filmcoating.

12.  After filmcoating was completed, the pan speed was reduced and the
inlet temperature was set to 22° C, the airflow was maintained at the
current setting and the system cooled to an exhaust temperature of <

30° C. A sample of cured / coated tablets was taken.

10 13.  The tablets were discharged.

[00312] In vitro testing including breaking strength tests was performed as

follows:

15 [00313] Core tablets (uncured), 15 minute cured tablets and cured / coated
tablets were tested in vitro using USP Apparatus 1 (basket with a retaining
spring placed at the top of the basket to reduce the propensity of the tablet to
stick to the base of the shaft) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase

20 high performance liquid chromatography (HPLC) on Waters Atlantis dC18
3.0 x 250 mm, Spm column, using a mobile phase consisting of a mixture of
acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at 230 nm
UV detection. Sample time points include 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 and 16.0
hours.

25

[00314] Core tablets (uncured), 15 minute cured tablets and cured / coated
tablets were subjected to a breaking strength test by applying a force of a
maximum of 196 Newton using a Schleuniger 2E / 106 apparatus to evaluate

tablet resistance to breaking.



Pan | oad 6 kg; start heating 10 - 80 76.5 64.5 63.3 20 - 80 80.1 71.1 69.9
27.5 0 80 80.3 73.0 72.0 Start of curing 32.55 73.0 73.3 71.0 73.3 37.5
10 72.5 AROR20WM22671.8 42.5 15 73.6 to 22 73.5 70.6 72prtTHRZNODH0261K i ng,
start cooling 61 - 22 22.7 30.1 30 End cooling, ready to coat Apply 4%
filnmcoat to the tablets, once achieved start heating O - 80 to 53 53 39.5

Start heating for additional curing 15165§0 79.9 72.3 69.7

[00315] Tablet dimensions and dissolution results are presented in Tables

15.1.2t0 15.2.2.

5 Table 15.1.1;: Temperature profile of the curing process for Ex. 15.1
Temperature
I(i)r:lael Ctlil:;::g Setinlet [ Actual , Prob}e Exhal:st Comments
(min.) | (min.)’ (°C) | inlet (°C)" | (°C) (°C)
0 - 22 to 85 474 - 26.4 Start heating
10 - 85 81.3 66.3 62.0
20 - 85 84.8 73.7 70.4 Good tablet flow, no sticking
Start of curing; 74° C inlet set too
25.5 0 85t0 74 85.0 75.1 72.0 low, exhaust dropped to 70.9° C,
reset inlet to 80° C
30.5 S 80 80.0 73.6 71.9 Good tablet flow, no sticking
35.5 10 75 75.8 72.2 73.3 Good tablet flow, no sticking
205 | 15 |73w02| 78 | 706 | 719 |FEndofcuring goodtablet flow, no
sticking, start cooling
60 - 22 21.5 27.9 314
End cooling, no sticking observed
61 - 22 22.0 27.2 29.7 during cool down, good tablet
flow, take cured tablet sample

! determined according to method 2, % temperature measured at the inlet, * temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

10
Table 15.1.2
Example 15.1
Uncured 15 min cure Coated

n=3 n=3 n=6
1hr 28 28 24
2 hr 44 44 4]
(glﬁio:umg) 4 hr 69 69 67

% Release

SGF 6 hr 85 85 84
8 hr 95 95 93
12 hr 102 102 99

16 hr 104 103 102




18 0 80 79.9 74.1 72.0 Start additional curing 33 15 73.5 73.4 70.9 72.3 15
m nute additional curing 48 30 73.5 73.5 71.4 72.5 30 m nute additional
curing, swerbosmasising 64 - 23.0 23.9 - 30.0 End cool i ngpcaiiBiban@sis Curi ng
process at 75 C for Exanple 17.2  Tenperature Total Time (mn.) Curing
time (mn.)1 Set inlet (C) Actual inlet (C)2 Probe ('C 3 Exhaust (C)4
Comrents O - 82 52.9 53 48.4 Pan | oad Zlé%g, start heating 12 82 82.2 75.4
72.8 ) )

Table 15.2.1: Temperature profile of the curing process for Ex. 15.2

Temperature

;::?: Ct‘il;::g Setinlet|{ Actual , Prob}e Exhat:st Comments

(min.) | (min.)’ (°C) | inlet (°C)" | (°C) (8]
0 - 22 to 80 233 27.7 25.5 Start heating
10 - 80 77.0 62.2 60.4
20 - 80 80.0 70.1 68.4 Good tablet flow, no sticking
30 - 80 80.1 72.5 70.6 Good tablet flow, no sticking

Start of curing;
35 0 80 99 36 720 good tablet flow, no sticking
38 3 - - - 72.7 Maximum exhaust temp
40 5 74 73.5 71.8 72.3
45 10 74 73.9 71.9 723 Good tablet flow, no sticking
50 15 74 to 22 74.2 72.0 72.4 End of curing, start cooling
End cooling, no sticking observed
71 - 22 21.7 28.4 30.0 during cool down, good tablet
flow, take cured tablet sample

! determined according to method 2, ? temperature measured at the inlet, 3 temperature measured using
5 the temperature probe (wire thermocouple) * temperature measured at the exhaust.

Table 15._2.2

Example 15.2
Uncured 15 min cure Coated
(n=25) (n=5) (n=35)
Weight (mg) 254 250 257
Tablet Dimensions | Thickness (mm) 4.20 4.28 4.29
Breaking strength (N) 92 196 ' 1942
n=3 n=3 n=6
1 hr 26 28 25
2hr 43 42 39
Dissolution 4 hr 65 67 64
%
(% Released) 6 hr 83 83 82
8 hr 92 94 92
12 hr 101 102 100
16 hr 104 103 102
10 " maximum force of the hardness tester, the tablets did not break when subjected to the

maximum force of 196 N.

2 Four of the tablets did not break when subjected to the maximum force of 196 N, one tablet
provided a breaking strength of 185 N (average of sample, n =5, 194 N).

15



16 - 82 to 85 72.6 70.0 69.7 23.5 0 85 to 82 81.8 76.4 75.0 Start of
curing 26.5 3 82 to 80 81.8 77.2 77.0 32 8.5 78 80.1 76.8 77.1 WO

2008/ 023280RAR/2BZHO07/ 002515 - 178 - 38.5 15 78 78 75. 6 pCé/Ik208ma026f5 curi ng,
start cooling 53 20 32.4 30.0 32.1 End cooling, ready to coat Apply 4%
filnmcoat to the tablets, once achieved start heating O 53.5 to 83 53.7 -
46.5 Start heating for additional curiq%7- 0 83 83 73.7 75 Start additional

curing - 15 78

EXAMPLE 16
[00316] In Example 16, two different Oxycodone HCI tablet formulations
5 were prepared using high molecular weight polyethylene oxide. One

formulation at 234 mg tablet weight (Example 16.1) with 60 mg of
Oxycodone HCI and one formulation at 260 mg tablet weight (Example 16.2)

with 80 mg of Oxycodone HCI. The formulations manufactured at a larger

batch size compared to Example 15.

10
Compositions:
Example 16.1 | Example 16.2
Ingredient mg/unit mg/unit
Oxycodone HCI 60 80
Polyethylene oxide (MW: approximately
4,000,000; Polyox™ WSR- 301, LEO) 162.75 1675
Magnesium Stearate 2.25 2.50
Total Core Tablet Weight (mg) 225 250
Total Batch size 100 kg 100 kg
Coating mg/unit mg/unit
Opadry film coating 9 10
Total Tablet Weight (mg) 234 260
Coating Batch Size (kg) 94.122 93.530
15 The processing steps to manufacture tablets were as follows:

1. The Oxycodone HCIl and magnesium stearate were passed through a
Sweco Sifter equipped with a 20 mesh screen, into separate suitable

containers.



77.9 74.3 75.9 15 mnute additional curing 23 78 78 75.1 76.3 - 30 78 to
22 78 75.1 76.4 30 mnute additional curing, start cooling 22 23.6 31.0
32.1 End woabisng3iel5 m nutes of cooling), discharge t aerapmoneaseccording

to method 2, 2 tenperature nmeasured at the inlet,

3 tenperature neasured

usi ng the tenperature probe (wi re t her nocoupl e) 4 tenperature neasured at
the exhaust. Table 172.2 5 npl e 171% Uncured core tablets (n = 5)
t

Conpression force (kN) 6 12 18 12 Tab
227 226 Thi ckness (mm) 3.93 3.87 3.86 3.91

D nensi ons Wi ght (ng) 226 227

Breaking strength (N 43

2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the

following order:

Approxifnately Y2 of the polyethylene oxide WSR 301

Oxycodone hydrochloride

5 Remaining polyethylene oxide WSR 301
3. Step 2 materials were blended for 10 minutes with the I bar on.
4. Magnesium stearate was charged into the Gemco “V” blender.
5. Step 4 materials were blended for 2 minutes with the I bar off.
6. Step 5 blend was charged into clean, tared, stainless steel containers.
10 7. Step 6 blend was compressed to target weight on a 40 station tablet

press at 135,000 tph speed using 3/8 inch standard round, concave

embossed tooling, and a compression force of 16.5 kN for Example

16.1 and a compression force of 16.0 kN for Example 16.2. A sample

of core tablets was taken.

15 8. Step 7 tablets were loaded into a 48 inch Accela-Coat coating pan at a
load of 94.122 kg (Example 16.1) and 93.530 kg (Example 16.2).

9. The pan speed was set to 7 rpm and the tablet bed was heated by

setting the exhaust air temperature to achieve an exhaust temperature

of 72° C. The curing starting point (as described by method 2) was

20 initiated once the exhaust temperature achieved 72° C. The tablets

were cured at the target exhaust temperature for 15 minutes. The

25

10.

temperature profile of the curing processes of Examples 16.1 and 16.2

is presented in Tables 16.1.1 and 16.2.1.

The pan speed was continued at 7 rpm. The exhaust temperature was
set to 25° C and the tablet bed was cooled until an exhaust temperature

of 30° C was achieved.



71 83 72 Exanple 17.2 cured at 72 C (6 kg batch) Exanple7.2 cured at
75C (2 kg batch) 15 mn cure, coated Uncured (core) 15 mn cure Coated
Conpr essiwo 2bavms26i kN) 6 12 18 12 n=3 n=3 n=3 n=3 n=3POEABWI0FBs@LIR i on (%
Rel eased) SG- No spring 1 hr 25 23 23 26 27 24 2 hr 41 39 37 41 43 40 4
hr 65 64 59 64 66 64 6 hr 80 81

- 169 -

11.  The tablet bed was warmed using an exhaust setting of 30° to 38° C.
The filmcoating was started once the exhaust temperature achieved
40° C and continued until the target weight gain of 4% was achieved.

The pan speed was maintained at 7 rpm during filmcoating.

5 12.  After filmcoating was completed, the pan speed was reduced to 1.5
rpm and the exhaust temperature was set to 27° C, the airflow was
maintained at the current setting and the tablet bed cooled to an

exhaust temperature of < 30° C.

13.  The tablets were discharged.
10
[00317] In vitro testing including breaking strength tests was performed as

follows:

[00318] Coated tablets were tested in vitro using USP Apparatus 1 (basket

15 with a retaining spring placed at the top of the basket to reduce the propensity
of the tablet to stick to the base of the shaft) at 100 rpm in 900 ml simulated
gastric fluid without enzymes (SGF) at 37.0° C. Samples were analyzed by
reversed-phase high performance liquid chromatography (HPLC) on Waters
Atlantis dC18 3.0 x 250 mm, Sum column, using a mobile phase consisting

20 of a mixture of acetonitrile and potassium phosphate monobasic buffer (pH
3.0) at 230 nm UV detection. Sample time points include 1.0, 2.0, 4.0, 8.0,
and 12.0 hours.

[00319] Uncured tablets were subjected to weight, thickness and hardness tests

25 on-line by Key Checkweigher.

[00320] Tablet dimensions and dissolution results are presented in Tables

16.1.2t0 16.2.2.

30



75 79 81 80 8 hr
Di ssolution (% Rel eased) SGF Basket with spring 1 hr
93 92

4 hr 66 86 2008/02626mr

5

10

90 91 86 88 91 90 12 hr

83 83

8 hr

-170 -

98 100 97

99 101 100
26 24 2 hr
PCT/IB2007/002515

Table 16.1.1: Temperature profile of the curing process for Ex. 16.1

Temperature
:?lt:el Ctl::;::g lnletz IR gu}n Exhaust Exhal:st Comments
(min.) | (min.)’ cCO" | (O set (°C) (§(®)
0 - 34 32 65 24 Start heating
5 - 82 54 65 49
10 - 89 68 65 63
11 - - - 72 -
15 - 91 71 72 67
20 - 91 75 72 70
21 0 92 79 72 72 Start curing
26 5 90 85 70 79
30 9 63 - - -
31 10 69 74 72 69
36 15 80 78 72 72
37 16 80 77 7 t0 25 73 End of cyripg, good table_t flow, no
sticking, start cooling
42 - 31 57 25 54
47 - 25 50 25 49
52 - 22 36 25 36
End cooling, no sticking observed
37 ) 22 26 25 2 during cool down, good tablet flow

! determined according to method 2, 2 temperature measured at the inlet, ? temperature measured using

an IR gun * temperature measured at the exhaust.

Table 16.1.2
Example 16.1
Uncured
(n = 70) Coated
Weight (mg) 224.6 -
Tablet Dimensions | Thickness (mm) 3.77 -
Breaking strength (Kp) 5.7 -
n=6
1 hr - 24
Dissolution 2 hr . 41
(% Released)
SGF 4 hr - 67
8 hr - 93
12 hr - 99

42 40



12 hr 100 98 16 nr 102 101 WD 2008/ 023261PCT/ 1 B2007/ 002515 - 179
- EXAMPLE 18 [00326] In Exanple 18, four different Oxycodone 14Cl tabl et

f or mul at iwo=o&onsdeai ni ng 80 ng of Oxycodone HCl were prepanBzhowsi2ats hi gh
nol ecul ar wei ght pol yet hyl ene oxide at a tablet weight of 250 ng. Two of
the formul ati ons (Exanples 18.2 and 18.3) contained 0.1% of butyl ated

hydr oxyt ol uene. One of the fornul ations ,/(Exarrpl e 18.4) contained 0.5% of
but yl at ed hydroxytol uene. Three of the Formul at i ons (Exanpl es 18.1, 18.2,
10and 18.4) contained 1% of nmagnesi um stearate One of the fornul ations
(Exanpl e 18.3) contained 0.5% of magnesi um stearate. Conpositions: Exanple
18. 1 Exanple 18.2 Exanple 18.3 Exanple 18.4 Ingredient ng/unit ng/unit
ng/unit nmg/unit 80 80 80 80 Oxycodone HCl (32% (32% (32% (32%

Pol yet hyl ene oxi ddabléN6.2ppTemperitatre/priodile bf the tuPing pa6ceds fdrdbx.2%.24, 000, 000;
Pol yoxTM WBR- 301) (67% (66.9% (67.4% (66.5% 0. 25

Temperature
’{‘(i)lt:e: Ct‘il;::g Inlet2 IR gusn Exhaust Exhat:st Comments
(min.) | (min.)’ O °C) set (°C) °C)
0 - 26 22 20 23
2 - - - 20 to 65 - Start heating
7 - 84 61 65 56
12 - 89 69 65 65
13.5 - 90 - 66 66
14.5 - 89 - 67 67
16.5 - - - 68 67
17 - 90 72 68 68
19 - 91 73 68 69
20 - 91 - 68 70
21 - - - 68 71
22 0 91 77 68 72 Start curing
24 2 90 81 70 75
24.5 2.5 - - 70 76
25 3 90 - 72 77
26 4 90 - 72 78
27.5 5.5 - - 72 79 }
28 6 82 83 72 78 Good tablet flow, no sticking
32 10 65 73 72 69
33 11 - - - 68
35 13 79 74 72 70
End of curing, good tablet flow, no
37 5 81 76 721025 2 stickir%g,gstart cooling
42 - 32 56 25 54
47 - 25 50 25 48 good tablet flow, no sticking
52 - 22 36 25 36
End cooling, no sticking observed
36 i 21 2 25 30 during cool down, good tablet flow

! determined according to method 2, ? temperature measured at the inlet, 3 temperature measured using
5 an IR gun * temperature measured at the exhaust.



0.25 1.25 Butyl ated Hydroxytoluene (BHT) 0 (0.1% (0.1% (0.5%9 2.5 2.5
1.25 2.5 Magnesium Stearate (1% (1% (0.5% (1% Total Core Tabl et Wi ght
(mg) 250 w630 Total Batch size (kg)5 and 6. 3555 PCTaBR200mg028Ty uni t
ng/unit nmg/unit ng/unit Opadry filmcoating nfa 7.5 10 n/a Total Tabl et
Weight (ng) n/a 257.5 260 Ma Coating Batch size (kg) n/fa 1.975 2.0 nfa 15
180 - 1. A Patterson Kelly "V bl ende#‘%(vm'th | bar) 16 quart was
charged in the foll ow ng order: ApproxXi ‘ely 'A of the pol yethyl ene oxide
WER 301 Oxycodone hydrochl oride 5BUT (if required) Remai ning pol yethyl ene
oxide WBR 301 2. Step 1 materials were blended for 10 m nutes (Exanple
18.1, 6.3 kg batch size), 6 mnutes (Exanple 18.2), or 5 mnutes (Exanple
18.1, 5 kg batch size, Exanple 18.3 and 18.4) with the |I bar on.

103. Magnesi um st earate was charged into the "V' bl ender. 4. Step 3
materials were bl ended for 1 m nute wrhbletls2.2 bar off 5. Step 4 bl end was
charged into a plastic bag. 6. Step 5 blend was conpressed to target

wei ght on an 8 statfon tablet pgress. Ihe co ressi phnjil PR er's |are
presented in Tabl esri8—1to 15384 7- tehluElaS Were foaded into an
18 inch Conpu-Lab cjoating pan at a pan |oad qf i 5ed§g [ EX Gotpde 18.1 cured
at 72 ¢, 2.0 kg (Bxanple 18.1 wedmaf 75 and 7Bo®), [L. 975 kg Exanpl e
18.2 cured at 72 C [8fdflet Dimdmtions THc]&gsng)anpl g 1843}, 2|0 KO (EXanple 18.4
cured at 72 20C and 75 C). 8. A HE}U# LB grobe W TE thermocoupl ) was
1 P~ HE AP~ W-N 1 IR .-.L-Be —.L. E.)+ L.f‘p' £ & Lo H
pl aced into the pan—direeti-y—ahove the tabhet—bed-so—that—the ptlobe tip was
near the novi ng bed—eftablets- 9—For—Examples—184++6—18—4; the tablet
bed was heated by sletti ng fhp 25inl et tenperature to aphi e an t ar get
exhaust tenperature| of 78 C or 8 ¢ THe curing starffng point (as
descri bed by nethod }o/i@glgt“i"pl tli at ed 2¥ce the exhaust tenpéfature reached
o Released
the target exhaust SGF 4 hr - 62
8 hr - 89
12 hr - 97
5 EXAMPLE 17
[00321] In Example 17, two Oxycodone HCI tablet formulations containing 60
mg of Oxycodone HCI were prepared using high molecular weight
polyethylene oxide. Example 17.1 is the same formulation as presented in
10 Example 15.1. The second formulation (Example 17.2) contains 0.1% of
butylated hydroxytoluene. Each tablet formulation was cured at the target
exhaust temperature of 72° C and 75° C for 15 minutes, followed by
filmcoating, and then an additional curing step at the target exhaust
temperature for 30 minutes.
15
Compositions:
Example 17.1 | Example 17.2
Ingredient mg/unit mg/unit
Oxycodone HCI 60 60
Polyethylene oxide (MW approximately
4,000,000; Polyox™ WSR- 301) 162.75 162.525
Butylated Hydroxytoluene (BHT) 0 0.225
Magnesium Stearate 2.25 2.25




- 181 - tenperature. Once the target exhaust tenperature was achieved, the
inlet tenperature was adjusted as necessary to maintain the target exhaust
t enper at we.2ofne3teabl ets were cured for durations of 15poirnBtoesoezpiz o 90

m nutes. After curing, the tablet bed was cool ed. The tenperature profiles
for the curing processes for Exanples 18.1 to 18.4 are presented in Tables
18.1.1 to 18.4.1. 10. After cooling, thg tablet bed was warned using an
inlet setting of 53 C (Exanples 18.2 an 31'8.3, for Exanples 18.1 and 18. 4
filmcoating was not perfornmed). The filmcoating was started once the
exhaust 10tenperature achieved approximately 40 C and continued until the
target weight gain of 3% (Exanple 18.2) and 4% (Exanpl e 18.3) was achi eved.
11. After filmcoating was conpl eted (Exanple 18.2), the tablet bed was
heated by setting theloahlCeic TabRp@ehi(m@)t 0 achi eva5t he jexhau®s t ar get
15tenperature (12 C for omewmbBdiehsi#nd 75 C fdr omegbat ch). Thegcurijng
starting point (as described by nethod 2) was initiated once the exhaust
tenperature rea¢hed tThe tar qefagggnaust tenperat wigAmiONCe t higy/hmt get] exhaust
tenperat ure was [achi evedp,Jdiffilnl¢dafind €TPET at YT € Was adj [usted @as necjessary
to maintain the[target Tot | TPabTc: WerghP et UT €. |[Ne 2 TiTmcoat gl tablets were

cured for an add¢rtioma 30T nutes. Arter the apilGhapal gyE by ct e tabl et
bed was cool ed. The ter@@tlagﬂateh %lm)d‘kg) e for lli:‘ké,éfWSd@ ro%EsS5b er |Exanpl e

18.2 is present t—n—Fabte 1821+ —12—TFhe pan—speea—wa reduced—and t he
inlet tenperature was set to 22 C. The system cool ed to an exhaust
tenperature of 30 C. 2513. The tablets were discharged. - 182 - [00328]

Core tabl ets (uncurierocessingdtcpat mtisufacnd tabletedhete axdfaileds:t abl et s were
tested in vitro using USP Apparatus 1 (sone testing included basket with a
retaining spring placed at the top of the basket to reduce the propensity
of the tahjet to stick

si mul at edtslgast ric %fl w%%&%}ﬁ%rﬁ?élz%?{lmggﬁdégﬁmbﬂg hgcbgaﬁmédr?gh%%@c\lm{eﬂr e
anal yzed by reversed- phagdlowighomder:f or mance |i quid chromat ography (HPLC)
on Waters Atlantis dC18 3.0 x 250 nm 51.un columm, using a nobile phase
consi sting of a m xtur eAgdrosiaeitant/ ¢fithepalpethplehasside Wkd8phat e nonobasi c
buffer (pH 3.0) at 230 nm UV detection. Sanple tine points included 1.0,
2.0, 4.0, 6.0, 8.0, andoiftbdofle Iyiibchlond¥Sctodneiirongltla Lalhahscreat)e
subjected to a breaking strength test by applying a force of a maxi num of

196 Newton using a Schlmigﬁg:ggg,e{h 106 oxpRRavsRBe1t 0 eval uate tabl et
resi stance to breaking. 15 [0 ] Iz_',xarrple 18.4 tablets (cured at 72 C and

75 C respgetivel y), ver ESt?_l(%’pln‘?a%r%qjs \Fv&e%le?ltd@@fdr'StMmtu?e%tWﬁVthétI951‘(‘HQ themin 6

count bottles at differ storage conditions (25 C60%relative humdity

or 40 T 75% el at'éfe h%%{s Gte%tcWas! lr g@dﬁ%'i}?e' RrPREARY of time and

subsequently testiTg the ets I'n Vvitrg as describe ove. Sanple tine

poi nts regarding sfor a% %2 eg'?atll EI%rteBJ e!n (‘?ﬁg 1 m te w1t19£heqr at ?ffSt orage),

two weeks and one s regar |ng di ss Ion test

i ncl ude 1.0, 0, and, 12 0 0 1 I i mensi ons
and di ssol uti on re5sul tsgtSPéle ‘@?ﬁ%‘ﬁr&eg “rll‘li Z@U‘igl’gzg’f?et' kw‘igtf(g%ien

2008/ 023261PCT/ 1132007/@&%%a‘red11%3Exa Tﬁl'é'le 2%8 plov?ide I@lkth%l&Qﬂéﬁi f@t 72 C
for Exanple 18.1  Tenperature Total me (mn.) Curing tinme (mho' Set

inlet (Cl%Actual inlet ¢onresskmibe (DC) 3 Exhaust (004 Comments 0 - 23 to
80 24.8 28.4 28.9 Pan load 1.5 kg; start heating 10 80 76.4 65.5
6. Step 5 blend was compressed to target weight on an 8 station tablet

press at 30,000 tph speed using 3/8 inch standard round, concave
(embossed) tooling. Example 17.1 was compressed at a compression

force at 12 kN and Example 17.2 at 6 kN, 12 kN and 18 kN.

20 7. Step 6 tablets were loaded into a 15 inch (for 2 kg batch size) or a 24
inch (for 6 kg batch size) Accela-Coat coating pan.



65.2 15 - 80 79.9 70.8 70.3 20 0 80 to 78 80.0 72.3 72.0 Start of curing
25 5 78 to 75 76.6 71.9 72.9 35 15 75 75 71.4 72.0 Sanple 40 20 75 75.1
71.7 72.5v02008823%% 74.9 72.0 72.7 Sanple 60 40 74 73. 9PCIB2001/R025656 45 74
74 71.5 72.1 Sanple 80 60 74 74 71.2 71.8

10

15

20

25

10.

11.

12.

~174 -

A temperature probe (wire thermocouple) was placed into the pan
directly above the tablet bed so that the probe tip was near the
cascading bed of tablets.

The pan speed was set at 7 or 10 rpm and the tablet bed was heated by
setting the inlet temperature to achieve an exhaust target temperature
of 72° C or 75° C. The curing starting point (as described by method
2) was initiated once the exhaust temperature achieved target. The
inlet temperature was adjusted as necessary to maintain the target
exhaust temperature. The tablets were cured for 15 minutes. The pan
speed was maintained at the current rpm. The temperature profile of
the curing processes for Examples 17.1 and 17.2 is presented in Tables

17.1.1 and 17.2.1.

The pan speed was continued at the current rpm. The inlet temperature
was set to 20° or 22° C and the tablet bed was cooled until an exhaust
temperature of approximately 30° C was achieved. NOTE:

Magnesium Stearate was not used.

The tablet bed was warmed using an inlet setting of 52° - 54° C. The
filmcoating was started once the exhaust temperature achieved
approximately 39° - 42° C and continued until the target weight gain
of 4% was achieved. The pan speed was increased to 15 or 20 rpm

during filmcoating.

After filmcoating was completed, the pan speed was reduced to the
level used during curing. The tablet bed was heated by setting the inlet
temperature to achieve the exhaust target temperature of 72° C or 75°
C. The curing starting point (as described by method 2) was initiated
once the exhaust temperature achieved target. The inlet temperature
was adjusted as necessary to maintain the target exhaust temperature.
The coated tablets were cured for an additional 30 minutes. The pan

speed was maintained at the current rpm. The temperature profile of



Sample 95 75 74 73.9 71.7 72.3 Sanple 110 90 74 to 22 74 71.7 72.3 End of
curing, take sanple, add 0.3g of magnesium stearate, start | cooling 129 -
22 23.1 Wodo@m2%6ENd cool i ng, no sticking during cool eomnB20di/s@bley ge
Curing process at 75 C for Exanple 18.1 Tenperature Total Tine in.) (m
Curing (mMm )’ tine Set inlet (t) Actual inlet (C)2 Probe ccf Exhaust cc)4
Comrents O - 23 to 85 24.1 25.0 24.9 Pa{17load 2.0 kg, start heating 10 - 85
79.6 67.4 66.5 15 - 85 85 73.8 72.3 " 175~

the additional curing process for Examples 17.1 and 17.2 is presented

in Tables 17.1.1 and 17.2.1.

13.  The tablets were discharged.

5 [00322] In vitro testing including breaking strength tests was performed as

follows:

[00323] Core tablets (uncured), cured tablets and cured / coated tablets were

tested in vitro using USP Apparatus 1 (basket with a retaining spring placed

10 at the top of the basket to reduce the propensity of the tablet to stick to the
base of the shaft) at 100 rpm in 900 ml simulated gastric fluid without
enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase high
performance liquid chromatography (HPLC) on Waters Atlantis dC18 3.0 x
250 mm, Sum column, using a mobile phase consisting of a mixture of

15 acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at 230 nm
UV detection. Sample time points include 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 and 16.0

hours.

[00324] Uncured tablets were subjected to a breaking strength test by applying
20 a force of a maximum of 196 Newton using a Schleuniger 2E / 106 apparatus

to evaluate tablet resistance to breaking.

[00325] Tablet dimensions and dissolution results are presented in Tables
17.1.2t0 17.2.2.

25
Table 17.1.1

Curing process at 72° C for Example 17.1

Temperature

Total | Curing
Time time
(min.) (min.)'

Set inlet Actual Probe | Exhaust

©C) inlet (°C)z (°C)3 (°C)4 Comments




19 0 85 to 82 85.1 76.2 75 Start of curing 22 3 82 to 80 80.5 75.3 76.2 29
10 78 78 74.2 75.1 34 15 78 78.2 73.6 75.1 Sanple 49 30 78 77.8 74.5 75.5
Sanpl e 59W0Q008M0252677.6 74.66 75.4 64 45 77.5 77.6 74. 8r¢has208anpsss 79 60
77.5 77.6 74.6 75.1 Sanple 94 75 77.5 77.5 74.5 75.1 Sanple, mnor sticking
109

- 176 -
0 - 22 to 80 25.5 284 28.5 Start heating
10 - 80 80.2 69.6 68.1
19 0 80to 78 80.0 73.2 72.0 Start of curing
24 5 78 77.9 73.2 73.0
29 10 75 75.0 71.8 72.3
34 15 75 75.0 72.3 72.0 End of curing, start cooling
50 - 22 22.8 28.2 29.2 End cooling, ready to coat
Apply 4% filmcoat to the tablets, once achieved start heating
0 - 48 to 80 47.8 45.1 43.1 Start heating for additional curing
5 - 80 80.0 68.7 64.9
13 0 80 to 76 80.1 73.2 72.0 Start additional curing
28 15 75 74.9 72.0 72.4 15 minute additional curing
43 30 74 10 22 74.0 715 721 30 minute additiqnal curing, start
cooling
55 - 22 24.6 32.2 34 End cooling, discharge
Curing process at 75° C for Example 17.1
Temperature

',11:?3: Ctl;;:::g Set inlet . Actual , Probje Exhalzst Comments

(min.) | (min.)' (8] inlet (°C)" | (°C) °C)
0 - 42 to 80 42.1 38.6 38.5 Start heating
18 - 80 to 83 80.1 73.0 72.4
21 0 82 81.5 75.1 75.0 Start of curing
26 5 77 76.6 73.5 74.7
31 10 77.5 77.4 73.8 75.0
36 15 77.51022 77.6 74.1 75.2 End of curing, start cooling
53 - 22 23.1 29.5 29.6 End cooling, ready to coat

Apply 4% filmcoat to the tablets, once achieved start heating
0 - 48 to 83 48.1 44.4 41.5 Start heating for additional curing
12 0 83 83.1 75.1 75.0 Start additional curing
27 15 78 78.11 74.4 75.4 15 minute additional curing
2 30 76.5 t0 22 76.5 739 74.9 30 minute additiqnal curing, start
cooling

56 - 22 23.9 30.3 30.0 End cooling, discharge

! determined according to method 2, * temperature measured at the inlet, ? temperature measured using
the temperature probe (wire thermocouple) 4 temperature measured at the exhaust.

Table 17.1.2

Example 17.1

Uncured
(n =25)
Weight (m 225 - -
Tablet - ght (mg)
Di . Thickness (mm) 3.86 - -
imensions
Breaking strength (N) 75 - -




90 77.5 77.6 75.0 75.6 End of curing, take sanple, start c 116 - 22 30.6
42.6 46.7 M nor stickingsupport arnms 122 22 25 - 33.5 End cooling WO
2008/ 023 260R0B/12B2007/ 002515 - 184 - Curing process at P8T@Bior/0EIED| €
18.1 Tenperature Total Tinme Curing Set inlet (C time(mn.)l Actual
inlet (C)2 Probe (C)3 Exhaust ()4 Coments 0 82 35 37.6 35.9 Pan |oad 2
kg, start heating 7 85 84.9 71.3 69.8 17’174 - 8584.9 75.9 75.0 17.5 0 85
to 83 ) )

Example 17.1 Example 17.1
cured at 72° C cured at 75° C
lfur::n Coated lgur::n Coated

n=3 n=3 n=6 n=3 n=3
1 hr 27 27 26 28 26
2 hr 44 42 41 44 42
(aiﬁgll:;zg) 4 hr 68 67 66 69 67
SGF 6 hr 83 83 84 85 83
8 hr 93 92 93 95 93
12 hr 99 100 100 100 98
16 hr 100 102 102 102 99

Table 17.2.1

Curing process at 72° C for Example 17.2

Temperature

Total | Curing Set inlet Actual Probe | Exhaust

(Tﬁ?f) (3:23' (C) | inlet CC) | (°C)* | (°C)* Comments
0 - 80 34.8 33.8 32.1 Pan load 6 kg; start heating
10 - 80 76.5 64.5 63.3
20 - 80 80.1 71.1 69.9
27.5 0 80 80.3 73.0 72.0 Start of curing
32.5 5 73.0 733 71.0 733
375 10 72.5 72.7 70.2 71.8
42.5 15 73.6 to 22 73.5 70.6 72.1 End of curing, start cooling
61 - 22 22.7 30.1 30 End cooling, ready to coat

Apply 4% filmcoat to the tablets, once achieved start heating

0 - 80 to 53 53 - 39.5 Start heating for additional curing
15 - 80 79.9 72.3 69.7
18 0 80 79.9 74.1 72.0 Start additional curing
33 15 73.5 73.4 70.9 72.3 15 minute additional curing
48 30 735 735 714 725 30 minute addmo'nal curing, start
cooling
64 - 23.0 23.9 - 30.0 End cooling, discharge
Curing process at 75° C for Example 17.2
Temperature
?i)'t:: Ctl:;::g Set inlet Actual Probe | Exhaust Comments
0, : 0 2 o 3 0 4
(min.) | (min.)’ (°C) | inlet (°C)" | (°C) 0
0 - 82 529 53 484 Pan load 2 kg, start heating
12 - 82 §2.2 75.4 72.8
16 - 82t085 |- 72.6 70.0 69.7
23.5 0 8510 82 81.8 76.4 75.0 Start of curing
26.5 3 82to 80 81.8 77.2 77.0
32 8.5 78 80.1 76.8 77.1




85.1 77.4 78.0 Start of curing 22.5 5 83 83.2 77.5 78.6 32.5 15 82 81.9
76.9 78.4 Sample 47.5 30 81 80.9 77.4 78.3 Sanple 57.5 40 80.5 80.6 77.5
78.1 62.W045088023%180.7 77.4 78.2 Sanple 69.5 52 80.5 8®C#4/1B200%002812 M nor

sticking 77.5 60 80.5 80.6 77.6 78.3 Sanple, sticking 87.5 70 - - - Add
0. 3g of magnesium stearate 92.5 75 80.0 79.8
-178 -
38.5 15 78 78 75.6 76.1 End of curing, start cooling
33 - 20 324 30.0 32.1 End cooling, ready to coat
Apply 4% filmcoat to the tablets, once achieved start heating
0 - 53.5t0 83 53.7 - 46.5 Start heating for additional curing
0 83 83 73.7 75 Start additional curing
- 15 78 77.9 74.3 75.9 15 minute additional curing
- 23 78 78 75.1 76.3 :
) 30 78 1022 78 75.1 76.4 30 minute addlthnal curing, start
cooling
) ) 2 236 31.0 321 End coo!lng (1§ minutes of
cooling), discharge

! determined according to method 2, * temperature measured at the inlet, > temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

Table 17.2.2

Example 17.2
Uncured core tablets (n =5)

Compression force
(kN) 6 12 18 12
Weight (mg) 226 227 227 226
Tablet Thickness (mm) 393 | 3.87 | 3.86 3.91
Dimensions ;
Breaking strength 43 7 83 7
N)
Example 17.2 cured at | Example 17.2 cured at 75° C
72° C (6 kg batch) (2 kg batch)
15 min cure, coated Uncured | 15 min Coated
(core) cure
Compression force
(kN) 6 12 18 12
n=3 [ n=3 | n=3 n=3 n=3 n=3
1 hr 25 23 23 26 27 24
Dissolution 2 hr 41 39 37 41 43 40
0,
% Rse(l}e;sed) 4 hr 65 64 59 64 66 64
No spring 6 hr 80 81 75 79 81 80
8 hr 90 91 86 88 91 90
12 hr 98 100 97 99 101 100
1 hr 26 24
Dissolution 2 hr 42 40
(% Released) 4 hr 66 66
SGF
Basket with 6 hr 8 | 8
spring 8 hr 93 92
12 hr 100 98
16 nr 102 101




77.1 78.1 Sanpl e,
maanesi um stearate addition 107.5 90 80.0 79.9 77.5 78.0 Sanpl e,

sticking continued, brief inprovenent of tablet flowwth

start

cool i ng Wwodetsanaisned according to method 2, 2 tenperat ece/IBBAYN2ST at t he
3 tenperature neasured using the tenperature probe (wre

i nlet,

t hernocoupl e) 4 tenperature neasured at the exhaust.
Exanpl e 183 (6.3 kg batch)
force (kN) 15 Tabl et Di nensions Wi gh‘t17(9rfg) 250
Breaking strength (N) 87
mn cure 60 mn cure n

10

15

5 Table 18.1.2

n=12 Conpr essi on

Thi ckness (mm) 4.08
Exanple 18.1 cured at 72 C uncured 15

= 3 n =2 Dissolution

Uncured core tablets

=3 n

EXAMPLE 18

[00326]

containing 80 mg of Oxycodone HCI were prepared using high molecular

In Example 18, four different Oxycodone HCI tablet formulations

weight polyethylene oxide at a tablet weight of 250 mg. Two of the
formulations (Examples 18.2 and 18.3) contained 0.1% of butylated
hydroxytoluene. One of the formulations (Example 18.4) contained 0.5% of
butylated hydroxytoluene. Three of the formulations (Examples 18.1, 18.2,

and 18.4) contained 1% of magnesium stearate. One of the formulations

(Example 18.3) contained 0.5% of magnesium stearate.

Compositions:
Example | Example | Example | Example
18.1 18.2 18.3 18.4
Ingredient mg/unit mg/unit mg/unit mg/unit
80 80 80 80
Oxycodone HCI (32%) (32%) (32%) (32%)
Polyethylene oxide (MW: approximately 167.5 167.25 166.25 166.25
4,000,000; Polyox™ WSR- 301) (67%) (66.9%) (67.4%) (66.5%)
0.25 0.25 1.25
Butylated Hydroxytoluene (BHT) 0 (0.1%) (0.1%) (0.5%)
Magenesium Stearate 2.5 25 1.25 2.5
agnesiu a (1%) (1%) (0.5%) (1%)
Total Core Tablet Weight (mg) 250 250 250 250
Total Batch size (kg) 5 and 6.3 5 s | s |
Coating mg/unit mg/unit mg/unit mg/unit
Opadry film coating n/a 7.5 10 n/a
Total Tablet Weight (mg) n/a 257.5 260 n/a
Coating Batch size (kg) n/a 1.975 2.0 n/a

The processing steps to manufacture tablets were as follows:



(% Rel eased) SGF No spring 1 hr 25 26 25 2 hr 40 40 40 4 hr 66 64 62 8
hr 95 89 91 12 hr 102 97 92 WD 2008/ 023261PCT/ | B2007/ 002515 - 185 -
Exanpl e MoRo¢s#2826kg bat ch) Uncured core tablets N=PET/IBLHONPI2EES| ON
force (kN) 15 Tabl et Di nensions Wight (ng) 253 Thi ckness (mm) 4.13
Breaking strength (N) 92 Exanpl e 18.1

- 180 -

1. A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:
Approximately % of the polyethylene oxide WSR 301
Oxycodone hydrochloride
5 BHT (if required)
Remaining polyethylene oxide WSR 301

2. Step 1 materials were blended for 10 minutes (Example 18.1, 6.3 kg
batch size), 6 minutes (Example 18.2), or 5 minutes (Example 18.1, 5
kg batch size, Example 18.3 and 18.4) with the I bar on.

10 3. Magnesium stearate was charged into the “V” blender.
4. Step 3 materials were blended for 1 minute with the I bar off.
5. Step 4 blend was charged into a plastic bag.

6. Step 5 blend was compressed to target weight on an 8 station tablet
press. The compression parameters are presented in Tables 18.1 to

15 18.4.

7. Step 6 tablets were loaded into an 18 inch Compu-Lab coating pan at a
pan load of 1.5 kg (Example 18.1 cured at 72° C), 2.0 kg (Example
18.1 cured at 75° and 78° C), 1.975 kg (Example 18.2 cured at 72° C
and 75° C), 2.0 kg (Example 18.3), 2.0 kg (Example 18.4 cured at 72°
20 C and 75° C).
8. A temperature probe (wire thermocouple) was placed into the pan

directly above the tablet bed so that the probe tip was near the moving
bed of tablets.
0. For Examples 18.1 to 18.4, the tablet bed was heated by setting the
25 inlet temperature to achieve an target exhaust temperature of 72° C,
75° C or 78° C. The curing starting point (as described by method 2)

was initiated once the exhaust temperature reached the target exhaust



cured at 75 C Exanple 18.1 cured at 78 C uncured 15 mn cure 60 mn cure
30 mn cure nNn=3n=3n=3n=3 D ssolution (% Rel eased) SG No
spring 1 Wo28@/@282626 26 2 hr 40 41 42 41 4 hr 63 67 68C®6B2087/025880 94 94
93 12 hr 101 101 100 101 Table 18.2.1 Curing process at 72 C for Exanple
18. 2 Tenperature Total Tinme (mn.) Curing tine i (mn.)’

- 181 -

temperature. Once the target exhaust temperature was achieved, the

inlet temperature was adjusted as necessary to maintain the target

exhaust temperature. The tablets were cured for durations of 15

minutes up to 90 minutes. After curing, the tablet bed was cooled. The
5 temperature profiles for the curing processes for Examples 18.1 to

18.4 are presented in Tables 18.1.1 to 18.4.1.

10.  After cooling, the tablet bed was warmed using an inlet setting of 53°
C (Examples 18.2 and 18.3, for Examples 18.1 and 18.4 film coating
was not performed). The film coating was started once the exhaust
10 temperature achieved approximately 40° C and continued until the
target weight gain of 3% (Example 18.2) and 4% (Example 18.3) was

achieved.

11.  After film coating was completed (Example 18.2), the tablet bed was
heated by setting the inlet temperature to achieve the exhaust target
15 temperature (72° C for one batch and 75° C for one batch). The curing
starting point (as described by method 2) was initiated once the
exhaust temperature reached the target exhaust temperature. Once the
target exhaust temperature was achieved, the inlet temperature was
adjusted as necessary to maintain the target exhaust temperature. The
20 film coated tablets were cured for an additional 30 minutes. After the
additional curing, the tablet bed was cooled. The temperature profile

for the curing process for Example 18.2 is presented in Table 18.2.1.

12.  The pan speed was reduced and the inlet temperature was set to 22° C.

The system cooled to an exhaust temperature of 30° C.

25 13.  The tablets were discharged.

[00327] In vitro testing including breaking strength tests and stability tests was

performed as follows:



Set inlet (C Actual inlet (C2 Probe (C)3 Exhaust (C4 Coments 0 42 to
80 41.9 37.4 37.8 Pan |load 1.975 kg, start heating 10 80 80.0 68.0 68.6

18 0 80 AWORomkI262672. 0 Start of curing 28 10 75 74.5 70PCT/AR2087/0831515 75 to
22 75.0 71.1 72.3 End of curing, start cooling 47.5 22 22.5 30.4 30.0 End
cooling, sanple, ready to coat Apply 3% filntoat to the tablets, once

achi eved start heating 0 - 50 to 80 50 4%.0 43.0 Stan heating for

additional curing 12 0 80 to 77 80.0 - 182 -

[00328] Core tablets (uncured), cured tablets, and cured / coated tablets were
tested in vitro using USP Apparatus 1 (some testing included basket with a
retaining spring placed at the top of the basket to reduce the propensity of the
tablet to stick to the base of the shaft) at 100 rpm in 900 ml simulated gastric
5 fluid without enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-
phase high performance liquid chromatography (HPLC) on Waters Atlantis
dC18 3.0 x 250 mm, 5um column, using a mobile phase consisting of a
mixture of acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at
230 nm UV detection. Sample time points included 1.0, 2.0, 4.0, 6.0, 8.0, and
10 12.0 hours.

[00329] Uncured tablets were subjected to a breaking strength test by applying
a force of a maximum of 196 Newton using a Schleuniger 2E / 106 apparatus
to evaluate tablet resistance to breaking.
15
[00330] Example 18.4 tablets (cured at 72 °C and 75 °C respectively) were
subjected to a stability test by storing them in 6 count bottles at different
storage conditions (25 °C/60% relative humidity or 40 °C/75% relative
humidity or 50 °C) for a certain period of time and subsequently testing the
20 tablets in vitro as described above. Sample time points regarding storage
include initial sample (i.e. prior to storage), two weeks and one month,
sample time points regarding dissolution test include 1.0, 2.0, 4.0, 6.0, 8.0
and 12.0 hours.

25 [00331] Tablet dimensions and dissolution results are presented in Tables

18.2.2 to 18.4.2.



72.1 72.0 Start additional curing 27 15 75 74.9 71.0 72.4 Sanple 15 mnute
additional curing 42 30 74 to 22 73.9 70.7 72.1 Sanple, 30 mnute

addi t i onavocues/mgeeist art cooling 61 - 22 - - 30 End coolcmgB20d7/s@iey ge,
sanple Curing process at 75 C for Exanple 18.2 Tenperature Total Tine
Curing tinme Set inlet (C) Actual inlet rC)2 Probe (C)3 Exhaust (O4
Conments WD 2008/ 023261PCT/ | B2007/ 0025]&; - 186 - (mMn.) (mMn.)lI 0 -
42 to 82 41.8 39,7 40.1 Pan |oad 1.975 3,’ start heating 13 -

Table 18.1.1

Curing process at 72° C for Example 18.1

Temperature
?i):el Ctl;;::g Set inlet Actual , Prob}e Exhat:st Comments
(min.) | (min.)’ (°C) inlet (°C)* | (°C) (°C)
0 - 23 1o 80 24.8 28.4 28.9 Pan load 1.5 kg; start heating
10 - 80 76.4 65.5 65.2
15 - 80 79.9 70.8 70.3
20 0 80 to 78 80.0 72.3 72.0 Start of curing
25 5 78t0 75 76.6 71.9 72.9
35 15 75 75 714 72.0 Sample
40 20 75 75.1 71.7 72.5
50 30 75 74.9 72.0 72.7 Sample
60 40 74 73.9 714 72.2
65 45 74 74 71.5 72.1 Sample
80 60 74 74 71.2 71.8 Sample
95 75 74 73.9 71.7 72.3 Sample
End of curing, take sample, add
110 90 74 to 22 74 71.7 723 0.3g of magnesium stearate, start
cooling
129 ) 2 231 274 26.9 End cooling, no st?cking during
cool down, discharge

Curing process at 75° C for Example 18.1

Temperature
’;?':?el Ctl:;::g Set inlet . Actual , Prob}e Exhal:st Comments
(min.) (min.)l (°C) inlet (°C)" | (°C) (&9)
0 - 23 to 85 24.1 25.0 249 Pan load 2.0 kg, start heating
10 - 85 79.6 67.4 66.5
15 - 85 85 73.8 72.3
19 0 8510 82 85.1 76.2 75 Start of curing
22 3 82 to 80 80.5 75.3 76.2
29 10 78 78 74.2 75.1
34 15 78 78.2 73.6 75.1 Sample
49 30 78 77.8 74.5 75.5 Sample
59 40 77.5 77.6 74.66 75.4
64 45 71.5 77.6 74.8 754 Sample
79 60 717.5 77.6 74.6 75.1 Sample
94 75 77.5 77.5 74.5 75.1 Sample, minor sticking
109 | 90 775 776 | 750 | 756 | Endofcuring, take sample, start
cooling
116 - 22 30.6 42.6 46.7 Minor sticking at support arms
122 - 22 25 - 33.5 End cooling




82 82 73.0 72.2 18 0 82 to 80 81.9 75.2 75.0 Start of curing 33 15 78 to
22 77.8 74.2 75.4 End of curing, start cooling, no sticking 49 22 22.5

28. 8 29. Swandosomsdeing, sanple, ready to coat Apply 3% f pCmuBzin7/b@sthe

tabl ets, once achieved start heating O - 48 to 83 48.0 44.5 41.5 Start
heating for additional curing 13 0 83 83.3 75.6 75.4 Start additi onal
curing 28 15 78 78.0 74.6 75.4 Sanpl e 4m'nute additional curing 44.5 31.5
77.5 to 22 77.4 74.4 75.4 Sanple 30 m'nut'’e additional curing, start cooling
58.5 - 22 24.2

Curing process at 78° C for Example 18.1
Temperature
I?;?: Ctl;;:::g Set inlet . Actual . Probse Exhal:st Comments
(min.) | (min.)! Q) inlet (°C)" | (°C) °O)
0 - 82 35 37.6 359 Pan load 2 kg, start heating
7 - 85 84.9 71.3 69.8
14 - 85 84.9 75.9 75.0
17.5 0 85 to 83 85.1 77.4 78.0 Start of curing
22.5 5 83 83.2 775 | 78.6
32.5 15 82 81.9 76.9 78.4 Sample
47.5 30 81 80.9 77.4 78.3 Sample
57.5 40 80.5 80.6 77.5 78.1
62.5 45 80.5 80.7 77.4 78.2 Sample
69.5 52 80.5 80.4 77.5 78.2 Minor sticking
71.5 60 80.5 80.6 77.6 78.3 Sample, sticking
87.5 70 - - - - Add 0.3g of magnesium stearate
Sample, sticking continued, brief
92.5 75 80.0 79.8 77.1 78.1 improvement of tablet flow with
magnesium stearate addition
107.5 90 80.0 79.9 71.5 78.0 Sample, start cooling

! determined according to method 2, 2 temperature measured at the inlet, ? temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

5
Table 18.1.2
Example 18.1 (6.3 kg batch)
Uncured
core tablets
n=12
Compression force (kN) 15
Weight (m 250
Tablet : ght (mg)
Di . Thickness (mm) 4.08
imensions
Breaking strength (N) 87
Example 18.1 cured at 72° C
uncured 15 min cure 60 min cure
n=3 n=3 n=2
Dissolution 1 hr 25 26 25
(% Released) 2 hr 40 40 40
SGF 4 hr 66 64 62
No spring 8 hr 95 89 9]
12 hr 102 97 92




30 End cooling, discharge, sanple determ ned according to nethod 2, 2
tenperature neasured at the inlet, 3 tenperature neasured using the

t enper at uwe 2posaag2eiwi re t her nocoupl €) 4 tenperature nea®oras2@t/0628e
exhaust. 5Table 18.2.2 Exanpl e 18.2 Uncured core tablets n=10 n=10
n=10 Tooling size, round (in) 3/8 3/8 13/32 Conpression force (kN) 8 15
15 Tabl et Di nensions Wi ght (nmg) 253 253 252 Thickness (nm 4.24 4.21 3.77
Breaking strength (N) 50 68 55 nple 18.2 cured at 72C
Conpression force (kN) 8 15 15 15 min cure, coated 15 mmture, coated 15
mn cure, coated

Example 18.1 (5.0 kg batch)
Uncured core tablets
n=25
Compression force (kN) 15
Weight (m 253
Tablet ight (mg)
Di . Thickness (mm) 4.13
imensions -
Breaking strength (N) 92
Example 18.1 Example 18.1
cured at 75° C cured at 78° C
uncured 15 min | 60 min 30 min cure
cure cure
n=3 n=3 n=3 n=3
Dissolution 1 hr 26 26 26 26
(% Re]eased) 2 hr 40 41 42 41
SGF 4 hr 63 67 68 66
No spring 8 hr 90 94 94 93
12 hr 101 101 100 101
Table 18.2.1

Curing process at 72° C for Example 18.2

Temperature
’,{,?:el Ctl;:;::g Set inlet Actual Probe | Exhaust Comments
0 : o(\2 o3 o4
(min.) | (min.)’ O inlet (°C)" | (°C) (8]
0 - 42 to 80 419 374 37.8 Pan load 1.975 kg, start heating
10 - 80 80.0 68.0 68.6
18 0 80 80.1 71.6 72.0 Start of curing
28 10 75 74.5 70.7 724
33 15 75 to 22 75.0 71.1 72.3 End of curing, start cooling
475 ; 22 225 304 | 300 End °°°““g’cs(‘::t‘pl°’ ready to
Apply 3% filmcoat to the tablets, once achieved start heating
0 - 50 to 80 50 48.0 43.0 Start heating for additional curing
12 0 80 to 77 80.0 72.1 72.0 Start additional curing
27 15 75 749 71.0 7.4 Sample 15 minute additional
curing
a2 30 | 74022 | 739 | 707 | 7201 Sample, 30 minute additional
curing, start cooling
61 - 22 - - 30 End cooling, discharge, sample

Curing process at 75° C for Example 18.2
Temperature

Total | Curing | Set inlet Actual Probe | Exhaust

Time | time °C) | inlet °CY* | CC® | (¢

Comments




n=3 n=6 n=3 n=6 n=

3

22(4.8) Wth spring 24 (5.6) No spring 23 (2.2) Wth spring D ssolution'
Rel eased)wBGhoslo2ba6122( 4. 9) 23 (6.5)

39(4.4) 37(3.9)

75(4.9) 80(1.2) 75(4.9) 80(1.6) 76(4.2)

900. 8) 88(3.2)

2 hr 36(6.1) 38(C51820036¢26157)
4 hr 58 (5.8) 63 (2.3) 58 (7.0) 63(2.3) 59 (5.2
8 hr 87(4.1) 900.2) 88(3.1)

6 hr

- 186 -
(min.) | (min.)’
0 - 42 to 82 41.8 39.7 40.1 Pan load 1.975 kg, start heating
13 - 82 82 73.0 72.2
18 0 82 to 80 81.9 75.2 75.0 Start of curing
33 15 | 78t022 77.8 74.2 75.4 End of curing, start cooling, no
sticking
49 ) 2 225 28.8 295 End coolmg,cs(';l:t]ple, ready to
Apply 3% filmcoat to the tablets, once achieved start heating
0 - 48 to 83 48.0 44.5 41.5 Start heating for additional curing
13 0 83 83.3 75.6 75.4 Start additional curing
28 15 78 78.0 746 754 Sample 15 minute additional
curing
445 | 315 |7751022| 774 | 744 | 754 Sample 30 minute additional
curing, start cooling
58.5 - 22 24.2 - 30 End cooling, discharge, sample

! determined according to method 2, ? temperature measured at the inlet, 3 temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

5 Table 18.2.2
Example 18.2
Uncured core tablets
n=10 n=10 n=10
Tooling size, round 3/8 3/8 13/32
(in)
Compression force
(kN)p 8 15 15
Weight (mg) 253 253 252
Tablet Thickness (mm) 4.24 421 3.77
Dimensions | Breaking strength 50 68 55
N)
Example 18.2 cured at 72° C
Compression force
(kN)p 8 15 15
15 min cure, 15 min cure, 15 min cure,
coated coated coated
n=3 n==6 n=3 n=6 n=3
Dissolution Basket No With No With No With
* spring spring spring spring spring | spring
Dissolution’ 1 hr 22(4.9) | 23(6.5) | 22(4.8) | 24(5.6) | 23(2.2)
(% Released) 2hr 36(6.1) | 38(54) | 36(6.7) | 39(4.4) | 37(3.9)
SGF 4 hr 58(5.8) | 63(2.3) | 58(7.0) | 63(2.3) | 59(5.2)
6 hr 75(49) | 80(1.2) | 75(4.9) | 80(1.6) | 76 (4.2)
8 hr 87(4.1) | 90(1.2) | 88(3.1) | 90(1.8) | 88(3.2)

Di ssol uti on Basket * No spring Wth spring No spring

(%



WD 2008/ 023261PCT3B2007/ 002515 - 187 - 12 hr 96(1.9) 99(0.8) 970.2)
98(1.6) 970.1) 16 hr - 100 (1.4) - 101 (2.8) - * Sone testing included

t he use oWoaoesanaiemi ng spring placed at the top of the pashBroot/00258duce t he
propensity of the tablet to stick to the base of the shaft; |I the values in
par ant heses indicate relative standard deviation. 5 Table 18.3.1 Curing
process at 72 C for Exanple 18.3 Tenpgrature Total Tinme (mn.) Curing
time (nm)' Set inlet (C Actual inl et'l(é{&)'Z Probe (C)3 Exhaust (C)4
Comments 0 - 22 to 80 25.1 29.4 30.1 Pan load 2.0 kg, start heating 10 80
80.2 68.3 68.0 19 0 80 80.0 71.8 72.0 Start of curing

12 hr 96 (1.9) | 99(0.8) | 97(1.2) | 98(1.6) | 97(1.1)
16 hr - 100 (1.4) - 101 (2.8) -

* Some testing included the use of a retaining spring placed at the top of the basket to reduce the
propensity of the tablet to stick to the base of the shaft; 'the values in parantheses indicate relative
standard deviation.

5
Table 18.3.1
Curing process at 72° C for Example 18.3
Temperature
’,ﬁ::‘el Ctl;;::g Set inlet ‘ Actual , ProbJe Exhat:st Comments
(min.) | (min.)’ (°C) | inlet (°C)" | (°C) O
0 - 22 to 80 25.1 294 30.1 Pan load 2.0 kg, start heating
10 - 80 80.2 68.3 68.0
19 0 80 80.0 71.8 72.0 Start of curing
24 5 76 75.7 71.2 72.5
29 10 76 to 75 76.0 71.3 72.7
34 15 75 to 22 74.9 70.7 72.2 End of curing, start cooling
49 - 22 22.9 29.1 29.7 End cooling
! determined according to method 2, 2 temperature measured at the inlet, 3 temperature measured using
10 the temperature probe (wire thermocouple) * temperature measured at the exhaust.
Table 18.3.2
Example 18.3
Uncured core tablets
Tooling Round 3/8 inch Oval 0.600 x 0.270 inch
Compression force (kN) 15 10-11
n=>5 n=>5
Weight (mg) 250 250
Tablet :
Dimensions Thickness (mm) 420 3.80-3.84
Breaking strength (N) 83-110 71-176
Example 18.3 cured at 72° C
15 min cure, coated 15 min cure, coated
Round 3/8 inch Oval 0.600 x 0.270 inch
n=6 n=6 n==6
Dissolution Basket * No spring | With spring No spring
Dissolution’ 1 hr 23 (7.0) 23 (4.9) 24(7.2)
(% Released) 2 hr 37(6.2) 38 (3.4) 40 (6.0)
SGF 4 hr 59G46) | 61(1.9) 64 (5.0)
6 hr 75 (3.5) 79 (1.5) 81(2.8)
8 hr 87 (2.7) 89 (2.1) 91 (2.0)




24 5 76 75.7 71.2 72.5 29 10 76 to 75 76.0 71.3 72.7 34 15 75 to 22 74.9
70.7 72.2 End of curing, start cooling 49 22 22.9 29.1 29.7 End cooling

| det er miwecadoanrsredi ng to net hod 2, 2 tenperature neasulPet/Bzoot/be@sinl et, 3
t enperature neasured using 10the tenperature probe (wre thernocouple) 4
tenperature neasured at the exhaust. Table 18.3.2 Exanpl e 18. 3 Uncur ed
core tablets Tooling Round 3/8 inch Ov 0. 600 x 0.270 inch Conpression
force (kN) 15 10 - 11 n =5n =5 Tabl%t™ D nmensions Wi ght (nmg) 250 250
Thi ckness (mm 4.20 3.80 - 3.84 Breaking strength (N) 83 - 110 71 - 76

| | 12 hr | 9826 | 98226 | 98 (1.6) |
* Some testing included the use of a retaining spring placed at the top of the basket to reduce the
propensity of the tablet to stick to the base of the shaft.

"the values in parantheses indicate relative standard deviation.

5 Table 18.4.1
Curing process at 72° C for Example 18.4
Temperature
?:)ltna: Ctli':;::g Set inlet Actual , Prob}e Exhat:st Comments
(min.) | (min.)’ °C) inlet (°C)" | (°C) (°C)
0 - 82 35.6 373 36.3 Pan load 2.0 kg; start heating
8 - 82 82 69.8 68.8
13.5 0 82 82 72.6 72.0 Start of curing
18.5 5 80to 79 79.6 72.0 73.5
23.5 10 76 75.9 71.4 73.0
28.5 15 75 75 70.9 72.4 Sample
38.5 25 75 74.9 70.9 72.5
43.5 30 75 75 71.1 72.6 Sample
51.5 38 75 75.1 71.4 72.7
58.5 45 75 75 71.4 72.8 Sample
68.5 55 75 75.2 71.6 73.0
735 60 75 75 715 73 End of curing,‘sample, start
cooling
78.5 - 23 374 48 52.2 Continue cooling
Curing process at 75° C for Example 18.4
Temperature
:“(i);lael Ctl;:;:zg Set inlet Actual , Probf Exhat:st Comments
(min.) | (min,)’ (°C) inlet (°C)°" | (°C) (°C)
0 - 85 26.1 31.0 29.1 Pan load 2.0 kg, start heating
5 - 82 73.8 61.9 61.1
11 - 82 79.9 69.3 68.3
17.5 0 85 85 76.2 75 Start of curing
27.5 10 78 77.8 74.4 76.1
32.5 15 78 7179 74.5 75.9 Sample
39.5 22 77.55 77.4 74.1 75.6
47.5 30 71.5 77.4 74.2 75.6 Sample
55.5 38 77 76.9 74.0 75.4
62.5 45 77 77 73.9 75.3 Sample
69.5 52 77 77.2 73.8 75.3
775 | 60 77 770 | 37| 753 End of curing, sample, start
cooling

! determined according to method 2, * temperature measured at the inlet, 3 temperature measured using
10 the temperature probe (wire thermocouple) * temperature measured at the exhaust.



Exanple 18.3 cured at 72C 15 mn cure, coated 15 mmture, coated Round
3/8 inch Oval 0.600 x 0.270 inch n=6n=6n=26 Dissolution Basket *
No spri ngwdioés/mprsiing No spring Dissolution' (Vo Rel eased)y/1se7/402815 23
(7.0) 23 (4.9) 24(7.2) 2 hr 37(6.2) 38(3.4) 40(6.0) 4 hr 59(4.6) 61(1.9)
64(5.0) 6 hr 75(3.5) 79(1.5) 81(2.8) 8 hr 87(2.7) 89(2.1) 91(2.0) WO
2008/ 023261PCT3B2007/ 002515 - 188 - 12 08(2.6)98 (2.6)98(1.6) Some
testing included the use of a retaining ¥pring placed at the top of the
basket to reduce the propensity of the tablet to stick to the base of the
shaft. 'the values in parantheses indicate relative standard devi ati on.
5Table 18.4.1 Curing process at 72 C for Exanple 18.4 Tenperature Tot al
Time (mn.)

Table 18.4.2
Example 18.4
Uncured
core
tablets
n=25
Compression force (kN) 15
Weight (mg) 254
Tablet :
. . Thickness (mm) 4.15
Dimensions -
Breaking strength (N) 85
Example 18.4 Example 18.4
cured at 72° C cured at 75° C
15 min { 60 min | 15 min | 60 min
uncured
cure cure cure cure
n=3 n=3 n=3 n=3 n=3
Dissolution 1 hr 26 26 26 26 25
(% Released) 2hr 41 41 41 4?2 40
SGF 4 hr 63 64 65 65 64
No spring 8 hr 89 89 94 91 89
12 hr 98 99 100 100 99
Example 18.4, 2 week stability
15 min cure at 72° C
initial | 25/60' [ 40/75' | 50°C
n=3 n=4 n=4 n=4
1 hr 26 26 26 27
Dissolution 2 hr 41 40 41 42
(%% Rsecl}elf_‘sed) Ahr 64 62 63 65
No spring 6 hr - - - -
8 hr 89 88 90 92
12 hr 99 99 99 102
5
Example 18.4, 2 week stability
15 min cure at 75° C
initial | 25/60' [40/75' | 50°C
n=73 n=4 n=4 n=4
1 hr 26 25 26 25
Dissolution 2 hr 42 39 41 40
(% Released) 4hr 65 60 64 63
SGF
No spring 6 hr ' . ' -
8 hr 91 84 90 91
12 hr 100 95 99 99




Curing tinme (mm)' Set

Comrents O 82 35.6 37.3 36.3 Pan |oad 2.0 kg;

inlet CC Actual

inlet (C)2 Probe (C) 3 Exhaust (C)

start heating 8 -

82 82 69.8

68.8 13.W0oQ0&A28%172.6 72.0 Start of curing 18.5 5 80 w®oTAB20090@5AR2.0 73.5
23.5 10 76 75.9 71.4 73.0 28.5 15 75 75 70.9 72.4 Sanple 38.5 25 75 74.9
70.9 72.5 43.5 30 75

10

- 190 -
Example 18.4
1 month stability
15 min cure at 72° C
initial | 25/60' [40/75' | 50°C
n=3 n=4 n=4 n=3
1 hr 26 26 26 26
Dissolution 2 hr 41 4] 40 4]
(% Released) 4 hr 64 63 63 66
No spring 6 hr - 79 79 83
8 hr 89 89 91 93
12 hr 99 98 99 101

! storage conditions, i. €. 25 °C / 60 % RH or 40 °C/ 75 % RH

[00332]

EXAMPLE 19

In Example 19, two different Oxycodone HCI tablet formulations

containing 80 mg of Oxycodone HCI were prepared using high molecular

weight polyethylene oxide at a tablet weight of 250 mg. One of the

formulations (Example 19.1) contained Polyethylene oxide N60K and one

formulation (Example 19.2) contained Polyethylene oxide N12K.

Compositions:
Example 19.1 Example 19.2
Ingredient mg/unit mg/unit
80 80
Oxycodone HCI (32%) (32%)
Polyethylene oxide (MW: approximately 168.75 0
2,000,000; Polyox™ WSR- N60K) (67.5%)
Polyethylene oxide (MW: approximately 0 168.75
1,000,000; Polyox™ WSR- N12K) (67.5%)
. 1.25 1.25
Magnesium Stearate (0.5%) (0.5%)
Total Core Tablet Weight (mg) 250 250
Total Batch size (kg) 2.0 | 2.0
Coating mg/unit mg/unit
Opadry film coating 10 10




75 71.1 72.6 Sanple 51.5 38 75 75.1 71.4 72.7 58.5 45 75 75 71.4 72.8
Sanple 68.5 55 75 75.2 71.6 73.0 73.5 60 75 75 71.5 73 End of curing,
sanpl e, sweanvosimsdsing 78.5 23 37.4 48 52.2 Continue co®Crng200Cu2518y
process at 75 C for Exanple 18.4  Tenperature Total Tinme (mm) Curing
time (mn.), Set inlet (C Actual inlet (C)2 Probe (C3 Exhaust (QC
Comrents 0 - 85 191

Total Tablet Weight (mg) 260 260
Coating Batch size (kg) 1.4 1.4

The processing steps to manufacture tablets were as follows:

1. A Patterson Kelly “V’ blender (with I bar) — 8 quart was charged in

5 the following order:
Approximately %2 of the polyethylene oxide
Oxycodone hydrochloride
Remaining polyethylene oxide

Note: the polyethylene oxide was screened through a 20-mesh screen,

10 retain material was not used.
2. Step 1 materials were blended for 5 minutes with the I bar on.
3. Magnesium stearate was charged into the “V” blender.
4, Step 3 materials were blended for 1 minute with the I bar off.
S. Step 4 blend was charged into a plastic bag.
15 6. Step 5 blend was compressed to target weight on an 8 station tablet

press at 30,000 tph speed using 3/8 inch standard round, concave
(embossed) tooling. The compression parameters are presented in

Tables 19.1 and 19.2.
7. Step 6 tablets were loaded into an 18 inch Compu-Lab coating pan.
20 8. A temperature probe (wire thermocouple) was placed into the pan

directly above the tablet bed so that the probe tip was near the moving

bed of tablets.

9. The tablet bed was heated by setting the inlet temperature to achieve
an exhaust target temperature of 72° C. The curing starting point (as

25 described by method 2) was initiated once the exhaust temperature



26.1 31.0 29.1 Pan load 2.0 kg, start heating 5 - 82 73.8 61.9 61.1 11 -
82 79.9 69.3 68.3 17.5 0 85 85 76.2 75 Start of curing 27.5 10 78 77.8
74.4 76. WO2R08%23%178 77.9 74.5 75.9 Sanple 39.5 22 77. BETAB2007/462515 75. 6
47.5 30 77.5 77.4 74.2 75.6 Sanple 55.5 38 77 76,9 74.0 75.4 62.5 45 77 77
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reached the target temperature. Once the target exhaust temperature
was achieved, the inlet temperature was adjusted as necessary to
maintain the target exhaust temperature. The tablets were cured for 15
minutes. After curing, the inlet temperature was set to 22° C and the

5 tablet bed was cooled. The temperature profiles for the curing
processes for Examples 19.1 and 19.2 are presented in Tables 19.1.1

and 19.2.1.

10.  After cooling, the tablet bed was warmed using an inlet setting of 53°
C. The film coating was started once the exhaust temperature achieved
10 approximately 41° C and continued until the target weight gain of 4%

was achieved.

11.  After film coating was completed, the tablet bed was cooled by setting
the inlet temperature to 22° C. The tablet bed was cooled to an exhaust

temperature of 30° C or less was achieved.

15 12.  The tablets were discharged.

[00333] In vitro testing including breaking strength tests was performed as

follows:

20 [00334] Core tablets (uncured), cured tablets, and cured / coated tablets were
tested in vitro using USP Apparatus 1 (basket with a retaining spring placed
at the top of the basket to reduce the propensity of the tablet to stick to the
base of the shaft) at 100 rpm in 900 ml simulated gastric fluid without
enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase high

25 performance liquid chromatography (HPLC) on Waters Atlantis dC18 3.0 x
250 mm, S5um column, using a mobile phase consisting of a mixture of
acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at 230 nm
UV detection. Sample time points included 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 and
16.0 hours.



73.9 75.3 Sanple 69,5 52 77 77.2 73.8 75.3 77.5 60 77 77.0 73.7 75.3 End
of curing, sanple, start cooling - 189 - Table 18.4.2 Exanpl e 18. 4
Uncur ed cwoeotsalBxst s n=25 Conpression force (kN) 1BCcTRmozb2Bisrensi ons
Weight (ng) 254  Thickness (m) 4.15 Breaking strength (N) 85

Exanple 18.4 cured at 72 C Exanple 18.4 cured at 75 C uncured
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[00335] Uncured tablets were subjected to a breaking strength test by applying
a force of a maximum of 196 Newton using a Schleuniger 2E / 106 apparatus

to evaluate tablet resistance to breaking.

5
[00336] Tablet dimensions and dissolution results are presented in Tables
19.1.2 and 19.2.2.
Table 19.1.1
10
Example 19.1 (PEO N60K)
Temperature
?i);la: Ctl;;:lelg Set inlet Actual Probe | Exhaust Comments
0 : o2 o3 o4
(min.) | (min.)’ O inlet (°C)" | (°C) °C)
0 - 2210 80 25.3 26.4 26.9 Pan load 1.4 kg; start heating
21 0 80 79.9 70.0 * 72.0 Start of curing
31 10 75.5 75.5 69.1 * 722 Good tablet flow, no sticking
36 15 75.5t022 754 69.5 * 724 End of curing, start cooling
50 - 22 22.6 27.5 30.0 End of cooling, sample
! determined according to method 2, ? temperature measured at the inlet, * temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust; * Low temperature
values compared to the exhaust temperature. Changed the battery prior to processing Example 19.2.
15

Table 19.1.2

Example 19.1 (PEO N60K)
Uncured core tablets
n=15
Compression force (kN) 15
Tablet W?Ight (mg) 252
Dimensions Thickness (mm) 4.12
Breaking strength (N) 112
Example 19.1 cured at 72° C
uncured 15 min cure Cured / coated
n=3 n=3 n==6
1 hr 25(2.3) 25 2.1) 2537
2 hr 40 (1.8) 40 (1.3) 40 (3.8)
4 hr 67 (0.7) 66 (1.5) 65 (1.4)
6 hr 85(1.0) 86 (3.9) 84 (1.0)




15 min cure 60 mn cure 15 mn cure 60 mn cure
= 3 Dissolution (% Rel eased) SGF No spring 1 hr

41 42 40 w0 2hes/@3R2664 65 65 64 8 hr

nNn=3n=3n=3n=3n
26 26 26 26 25 2 hr 41 41

89 89 94 91 89 12 IrcTAB20090@B% 100 99

Exanple 18.4, 2 week stability 15 min cure at 72 C initial 25/ 601 40 /
751
- 194 -
spring 8 hr 97 (0.8) 98 (1.8) 95 (0.7)
12 hr 101 (1.2) 103 (1.2) 102 (0.8)
16 hr 102 (0.7) 103 (2.0) 103 (1.1)
Table 19.2.1
Example 19.2 (PEO N12K)
Temperature
:?;:: Ctlil:;::g Set inlet Actual Probse Exhaust Comments
o ; oC)? (- oy4
(min.) | (min.)’ (°C) | inlet (°C)" | (°C) O
0 - 22 to 80 27.0 31.4 30.9 Pan load 1.4 kg; start heating
19.5 0 80 80.1 71.5 72.0 Start of curing
24.5 5 77 76.7 71.0 72.8
29.5 10 75 75.0 70.3 72.0 Good tablet flow, no sticking
34.5 15 75 to 22 75.1 70.4 72.0 End of curing, start cooling
49 - 22 224 30.0 30.0 End of cooling, sample

10

T determined according to method 2, * temperature measured at the inlet, * temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

Table 19.2.2
Example 19.1 (PEO N12K)
Uncured core tablets
n=15
Compression force (kN) 15
Weight (m 257
Tablet : ght (mg)
Di . Thickness (mm) 4.17
imensions
Breaking strength (N) 107
Example 19.2 cured at 72° C
uncured 15 min cure Cured / coated
n=3 n=3 n==6
1 hr 277 (7.6) 25 (1.0) 26 (4.0)
Dissolution 2 hr 44 (4.9) 42 (0.6) 43 (3.7)
(% Rse(‘}eFased) 4hr 72 (2.5) 70 (0.6) 71 (1.8)
Basket with 6 hr 92 (1.1) 92 (0.6) 91(1.2)
spring 8 hr 102 (0.9) 101 (1.1) 100 (1.4)
12 hr 102 (1.1) 101 (0.9) 101 (1.3)
16 hr 103 (0.3) 103 (1.3) 102 (1.1)




50 C Nn=3n=4n=4n=4 Dissolution (% Rel eased) SG- No spring 1

hr 26 26 26 27 2 hr 41 40 41 42 4 hr 64 62 63 65 6 hr - - - 8 hr
89 88 90 WD 200812324199 99 99 102 Exanpl e 18.4, 2 weelecstBmiol/na2$1sL5 min
cure at 75 C initial 25 / 601
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EXAMPLE 20: Indentation Test

[00337] In Example 20, tablets corresponding to Examples 13.1 to 13.5, 14.1
to 14.5, 16.1, 16.2, 17.1 and 18.2 were subjected to an indentation test with a

5 Texture Analyzer to quantify the tablet strength.

[00338] The indentation tests were performed with a TA-XT2 Texture

Analyzer (Texture Technologies Corp., 18 Fairview Road, Scarsdale, NY
10583) equipped with a TA-8A 1/8 inch diameter stainless steel ball probe.

10 The probe height was calibrated to 6 mm above a stainless stand with slightly
concaved surface. The tablets were placed on top of the stainless stand and
aligned directly under the probe. Each type of tablets was tested at least once.
Single measurement values are reported. Testing performed on the same type
of tablet produced similar results unless the tablet and the probe were

15 misaligned. In such an event, the data would be rejected upon confirmation

by visual examination of the tested tablet.

[00339] The indentation tests were run with the following parameters:

20 pre-test speed 0.5 mm/s,
test speed 0.5 mm/s,
automatic trigger force 10 grams,
post-test speed 1.0 mm/s,
test distance 3.0 mm.

25

[00340] The results are presented in Tables 20.1 to 20.3 and in Figures 20 to
33.

30



40 / 751 50 C nNn=3n=4n=4n=4 Dissolution (% Rel eased) SG- No
spring 1 hr 26 25 26 25 2 hr 42 39 41 40 4 hr 65 60 64 63 6 hr - - -
- 81w M 084osan351 12 hr 100 95 99 99 - 190 - ErampB®01/80241s1 nont h
stabi ity 15 mn cure at 72C

- 196 -

Table 20.1:

Cracking force, “penetration depth to crack” distance and work values

Indentation Test Results

Cracking Maximum Distance Work

Force (N) Force (N) ¢ (mm)’ 0N
Example 13.1' - 189 3.00 0.284
Example 13.2' - 188 3.00 0.282
Example 13.3' 191 - 291 0.278
Example 13.4' 132 - 1.81 0.119
Example 13.5' 167 - 1.82 0.152
Example 17.1° >250° - >2.0 >0.250
Example 18.2 194 - 1.80 0.175
Example 14.1° 213 - 2.52 0.268
Example 14.2° 196 . 2.27 0.222
Example 14.3° 161 - 1.90 0.153
Example 14.4° 137 - 1.51 0.103
Example 14.5° 134 - 1.39 0.093
Example 16.1° 227 - 2.23 0.253
Example 16.2° 224 - 2.17 0.243

5 ! indentation test performed with tablets cured for 30 min and uncoated (curing time determined

according to method 4, curing started when the probe temperature reached 70 °C, see Example 13).
? indentation test performed with tablets cured at 72 °C for 15 minutes and coated (curing time
determined according to method 2, curing started when the exhaust air temperature reached 72 °C,
see Examples 17 and 18),

10 3 indentation test performed with tablets cured for 1 hour and coated (curing time determined
according to method 1, curing started when the inlet air temperature reached 75 °C, see Example
14),
* indentation test performed with tablets cured for 15 minutes and coated (curing time determined
according to method 2, curing started when the exhaust air temperature reached 72 °C, see

15 Example 16),



initial

Rel eased) SGF No spring 1 hr
66 6 hrwe 2668/0292683
i. e. 25 C/ 60%RH or

condi ti ons,
Exampl e 19,

nmg of Oxycodone HCI

10

8 hr

25 / 601 40 / 751 50 C

26 26 26 26

wer e prepared using
oxi de at a tablet weight of 250 ngy. One
cont ai ned Pol yet hyl ene oxi de N6CK and one

89 89 91 93
40C/ 75 % RI -1

15

2 hr 41 41 40 41

12 hr

4 hr

Nn=3n=4n=4n=3 Dissolution (%

64 63 63
99 98 9PCIAR2007/0®ETHF age
EXAMPLE 19 5 [00332]
two different Oxycodone HCl1 tablet formulations containing 80

gh nol ecul ar wei ght pol yet hyl ene
“the formul ati ons (Exanple 19.1)

’ The peak force exceeded the detection limit, ® In the indentation tests where the tablets did not

crack under the test conditions given above, the maximum force at penetration depth of 3.0 mm is

given instead of a cracking force;

7“penetration depth to crack” distance ® approximated value, calculated using the equation: Work

~ 1 - Force [N] x Distance [m].

Table 20.2 :

Selective force values at incremental distance change of 0.1 mm

Force (N)
Distance | Ex. 13.1 Ex.13.2 | Ex.13.3 | Ex. 134 | Ex. 135 | Ex.17.1 Ex. 18.2
(mm)

0.0 0.18 0.18 0.15 0.17 0.24 0.14 0.35
0.1 3.54 4.86 3.67 438 5.35 6.12 6.88
0.2 8.76 10.56 9.95 10.29 12.37 15.13 15.51
0.3 15.49 16.97 16.85 17.62 22.22 25.57 25.33
0.4 22.85 24.19 23.81 25.44 32.98 35.86 35.21
0.5 30.43 31.59 30.81 33.42 43.85 46.10 4525
0.6 37.80 38.82 38.42 41.49 55.41 56.87 55.60
0.7 45.61 46.10 46.61 49.73 67.02 67.69 66.85
0.8 53.30 53.08 54.53 58.37 78.43 78.71 78.24
0.9 60.67 60.25 62.38 67.00 89.60 90.74 89.60
1.0 68.02 67.55 70.89 75.45 100.38 103.18 101.69
1.1 75.29 74.67 80.12 83.75 110.46 116.10 114.50
1.2 82.81 81.40 89.03 91.14 119.87 129.90 127.13
1.3 90.04 88.23 97.49 98.35 129.16 144.28 139.46
1.4 96.85 95.21 105.89 105.88 138.29 158.94 151.41
1.5 103.92 101.84 114.37 112.94 146.76 173.41 162.88
1.6 111.30 108.30 122.31 119.59 154.61 188.13 173.95
1.7 118.27 115.16 129.99 125.85 161.87 202.39 184.52
1.8 125.02 121.81 136.94 131.63 167.65 216.08 193.31
1.9 131.71 128.37 143 .45 137.30 165.05 229.06 190.80
2.0 138.09 134.64 149.56 142.86 163.03 241.23 191.16
2.1 144.38 140.46 155.52 148.05 165.82 250.17" 192.11
2.2 150.54 146.46 160.93 153.34 168.86 - 191.84
2.3 156.18 152.31 166.39 158.55 171.13 - 189.31
2.4 161.57 157.73 171.41 163.52 172.21 - 185.17
2.5 166.80 163.24 176.29 168.34 171.66 - 179.55
2.6 171.67 168.53 180.67 172.34 169.90 - 173.09
2.7 176.24 173.45 184.52 175.57 167.51 - 166.68
2.8 180.39 178.37 187.79 177.84 164.67 - 158.70
2.9 184.61 183.24 190.54 180.35 161.12 - 148.39
3.0 188.65 187.97 192.92 182.88 156.21 - 137.65

TForce value at a distance of 2.0825 mm




10f ormul ati on (Exanpl e 19.2) contained Pol yet hyl ene oxi de N12K.
Conpositions: Exanple 19.1 Exanple 19.2 Ingredient ng/unit ng/unit
OxycodonewbiChosdn31632% 80 (32% Pol yet hyl ene oxi de ( MN pappBmOT/n@EsH vy
2,000, 000; Pol yoxTM WBR- N60K) 168.75 (67.5% O Pol yet hyl ene oxi de (MW
approxi mately 1,000, 000; Pol yoxTM WBR- N12K) 0O 168,75 (67.5% Magnesi um
Stearate 1.25 (0.59% 1.25 (0.5% Tot al ﬁ}{.e Tabl et Wi ght (ng) 250 250
Total Batch size (kg)2.02.0 Coating ng/thit ng/unit Opadry filmcoating 10
10 WD 2008/ 023261PCT/ | B2007/ 002515 - 191 - Total Tablet Wight (ng) 260
260 Coating Batch size (kg) 1.4 1.4 The processing steps to manufacture
tablets were as follows: 1. A Patterson Kelly "V blender (with 1 bar) - 8
guart was charged in 5the follow ng order: Approximtely 'A of the

pol yet hyl ene oxi de Oxycodone hydrochl ori de Remnai ni ng pol yet hyl ene oxi de
Not e: the pol yethyl ene oxi de was screen a,?pth ugh a 20-nmesh screen,
10retain material was not used. 2. Stepf ﬁé‘igﬁials were bl ended for 5
mnutes with the 1 bagepsy :%rcévbgnasatqm.%mwﬁstm ahagesHo. Imm the "V
blender. 4. Step 3 materials were blended for 1 mnute wth the 1 bar off.
5. Step 4 blend was charged into a plastic bag. 156.Step 5 bl end was

conpressed to[Target [Wei ght on an 8 stati OfefcayM)€t press at 30, 000 tph
Speed usi ng 3/ 8 | nch lstandard roun concave lde hossed)—+ nnlé:iw:L Fhe
conpr essi on parsifers st dl | r‘é’ééﬁ dBF AT doPedfd d B Ty |18 201 7 Ry E%z 6
tablets were |o&dey iinto an 18 i nch Conpu-|Lab coati ng pan.
0.0 0.33 0.27 0.33 031 0.41 0.27 0.26
0.1 6.06 6.03 6.55 6.61 5.78 6.22 7.25
0.2 13.81 13.05 13.65 15.53 13.51 13.88 15.52
0.3 22.48 21.42 21.55 24.82 21.87 23.31 25.11
0.4 3141 29.68 29.51 34.09 31.12 33.72 35.29
0.5 40.00 37.79 37.99 43.44 41.26 43.82 4531
0.6 48.85 46.69 47.69 52.78 52.22 54.19 55.47
0.7 57.85 55.26 57.19 62.09 63.53 64.60 66.58
0.8 66.76 64.45 66.87 71.64 74.72 75.69 78.37
0.9 75.69 73.68 76.43 81.47 85.73 87.70 90.38
1.0 84.63 83.33 86.31 91.14 96.72 99.88 103.07
1.1 94.04 92.81 95.86 100.28 107.27 112.14 | 11667
1.2 103.45 101.93 105.14 | 109.77 118.11 124.54 130.10
1.3 112.69 111.76 | 115.04 119.97 128.22 137.12 | 143.13
1.4 122.63 122.04 | 125.05 129.55 133.77 149.34 | 155.78
1.5 132.50 132.04 | 134.14 | 137.20 134.95 161.51 168.25
1.6 141.98 141.82 142.58 | 135.04 139.81 173.01 180.44
1.7 151.21 150.82 150.69 139.12 144.84 184.28 | 192.28
1.8 160.27 159.44 | 157.82 | 143.60 148.83 194.58 | 203.45
1.9 169.02 168.09 | 161.72 | 14681 151.39 | 20427 | 21271
2.0 177.84 176.40 162.87 148.59 15252 | 21325 | 218.71
2.1 186.18 184.67 165.88 149.32 152.56 | 221.06 | 223.17
2.2 194.39 192.38 169.78 149.19 15129 | 22697 | 224.84
2.3 202.16 196.66 173.59 | 148.16 147.83 | 219.64 | 226.60
2.4 208.46 199.43 176.38 146.05 141.54 | 210.57 | 22833
2.5 212.94 202.98 178.44 | 14281 134.06 | 20385 | 22897
2.6 213.83 20677 | 179.87 | 137.70 124.24 19733 | 22849
2.7 216.58 209.46 | 181.13 131.34 109.53 189.49 | 227.40
2.8 219.71 211.32 182.02 | 123.72 88.60 181.26 | 225.10
2.9 222.51 211.01 181.70 | 114.09 20.86 17445 | 22287
3.0 224.59 208.85 179.91 102.93 0.16 168.70 | 220.36




208. A tenperature probe (wire thernocouple) was placed into the pan
directly above the tablet bed so that the probe tip was near the noving bed
of tabl etwo 2008fihs2cti abl et bed was heated by setting the iporaB20o@ngsrature to
achi eve an exhaust target tenperature of 72 C. The curing
starting point (as 25described by nethod 2) was initiated once the exhaust
tenperature - 192 - reached the target tgenperature. Once the target
exhaust tenperature was achi eved, the TPt tenperature was adjusted as
necessary to naintain the target exhaust tenperature. The tablets were
cured for 15 mnutes. After curing, the inlet tenperature was set to 22 C
and the 5tabl et bed was cooled. The tenperature profiles for the curing
processes for Exanples 19.1 and 19.2 are presented in Tables 19.1.1 and
19.2.1. 10. After cooling, the tablet bed was warned using an inlet setting
of 53 C. The filmcoating was rt once the exhayst tenperature achieved
10appr oxi mately 41C and cont i nE@MﬁE‘iEI Qihé“#"éﬁ‘@%‘f“ &E?tght gai n of 4% was
achieved. 11. After filmcoating was conpl eted, the tablet bed was cool ed

by setting the inlet tenperature to 22 C. The tabl et bed was cooled to an
exhaust tenpera{@f3d1bf IgExample 3le tablaimeorresporslingito Bp@mmlesHd.k @Bimeg s wer e

di scharged. 10033 In,vit t esti hncl udi ng br i S th tests was
performed-as follo :Cogw%%ggﬁlaég%gspgfﬁ %’iygo%unﬁcﬁaééw C@H@%Q%le ets, and
cured / coated tahbgfcone™eo( Rgtaad OxPeotitin™d 80hd@bldBRvéAp pabjadted tolan( basket
with a retaining spring placed at_the top of the basket to reduce the
propensity of the ipdgntationtestavithaTexgurefnabggptogfuaptify thetablef stigngto rpmin
900 m sinulated gastric fluid without enzynmes (SG-) at 37.0 C. Sanpl es
wer e anal yzed by reversed-phase hi gh 25performance |iquid chromatography
(HPLC) on Wat er $00342pntThe iddhdatidnAests R&@ perfpribgahasaieseribed iniExagpla 200bi | e
phase consisting of a mxture of acetonitrile and potassi um phosphat e
monobasi cOuf f er (pH 3.0) at 230 nm UV detection. Sanple tine points
included 1.0, 26b344} O:THe rBsulB afb prénddndabl 20 QYA Pigures 34%3d 351003351
Uncured tablets were subjected to a breaking strength test by applying a
force of a maxi mum of 196 Newton using a Schl euniger 2E / 106 apparatus to
eval uate tabl et resistance to breaking. 1@0:5161 Tabl et di mensi ons and
dissolution results are presented in Tabf®$%19. 1.2 and 19.2.2. Table 19.1.1
Exanpl e 19.1 (PEO N6QHkctivefordeafahidéa@ increin@htal digeardéhangdléf 01 nith N

(mm)' (C). Set inlet (C Actual inlet (C2 Probe (C3 Exhaust (C)4 Coments
0 22 to 80 25.3 26.4 26.9 Pan load 1.4 kg; start heating 21 0 80 79.9 70.0

* 72.0 Start of [curing 31 10 75.5 75.5 69. Forte (N)
Distance Ex. 16.1 Oxycontin™ 60 mg Ex. 16.2 Oxycontin' " 80 mg
(mm)
0.0 0.27 0.42 0.26 042
0.1 6.22 14.14 ' 7.25 14.21
0.2 13.88 30.39 15.52 29.75
0.3 23.31 46.53 25.11 44.30
04 33.72 61.94 35.29 59.46
0.5 43.82 78.14 45.31 75.33
0.6 54.19 13.58 55.47 91.91
0.7 64.60 0.30 66.58 108.71
0.8 75.69 0.09 78.37 1.48
0.9 87.70 0.00 90.38 1.52
1.0 99.88 0.01 103.07 1.17
1.1 112.14 0.01 116.67 1.31
1.2 124.54 0.00 130.10 3.61
1.3 137.12 0.01 143.13 7.85
1.4 149.34 0.00 155.78 3.49
1.5 161.51 0.00 168.25 0.15
1.6 173.01 0.00 180.44 0.85
1.7 184.28 0.00 192.28 1.46
1.8 194.58 0.00 203.45 1.12
1.9 204.27 0.00 212.71 0.81
2.0 213.25 0.02 218.71 0.52




72.2 Good tablet flow, no sticking 36 15 75.5 to 22 75.4 69.5 * 72.4 End of

curing, start cooling 50 -

22 22.6 27.5 30.0 End of cooling,

sanple |

det er m neaoaowoneiong to net hod 2, 2 tenperature nmeasur egCatiBoo@oiniet, 3
tenperature neasured using the tenperature probe (wre thernocouple)
tenperature neasured at the exhaust;

t he exhaust tenperature.
19.2. Table 19.1.2

Changed the b
Exanpl e 19. 1 ( PEOC N6OK)

Conpression force (1cN) 15 Tablet D nensions Wight (ng) 252

* Low tenperature values conpared to
ery prior to processing Exanple
Uncured core tablets

n=15
Thi ckness

(M) 4.12 Breaking strength (N) 112 Exanmple 19.1 cured at 72C
uncured 15 mn cure Cured/ coated n=3n=3n=2=¢6
2.1 221.06 -0.01 223.17 0.14
2.2 226.97 -0.01 224.84 0.13
2.3 219.64 -0.01 226.60 0.10
2.4 210.57 0.01 228.33 0.09
2.5 203.85 0.00 228.97 0.08
2.6 197.33 0.00 228.49 0.08
2.7 189.49 -0.01 227.40 0.07
2.8 181.26 0.00 225.10 0.08
2.9 174.45 0.00 222.87 0.07
3.0 168.70 0.00 220.36 0.08
COMPARATIVE EXAMPLE 22
5 [00344] In Comparative Example 22, five different 150 mg tablets (Examples

22.1 to 22.5) including 10, 15, 20, 30 and 40 mg of oxycodone HC] were
prepared using the compositions as described in Example 13, and amending

the manufacturing process of Example 13 insofar that the tablets were

subjected to a molding step instead of a curing step.

10
Compositions:
Example | Example | Example | Example | Example
22.1 22.2 22.3 22.4 22.5
Ingredient mg/unit | mg/unit | mg/unit | mg/unit | mg/unit
Oxycodone HCI 10 15 20 30 40
Polyethylene oxide 138.5 133.5 128.5 118.5 108.5
(MW: approximately
4,000,000,
Polyox™ WSR- 301)
Magnesium Stearate 1.5 1.5 1.5 1.5 1.5
Total Core Tablet 150 150 150 150 150
Weight (mg)
[ Total Batchsize | 10kg | 10kg 10 kg 10kg | 10kg |
15 The processing steps to manufacture tablets were as follows:



1 hr 25(2.3) 25(2.1) 25(3.7) 21w 40(1.8) 40(1.3) 40(3.8) 4 hr 67(0.7)
6 hr 85(1.0) 86(3.9) 84(1.0) WO
194 - spring 8 hr 97(0. 8) red(ik208)/0@5(0. 7)

66(1.5) 65 (IA)
2008/ 023260REEAB2BO7/ 002515 -
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hr 101 (1.2) 103 (1.2) 102 (0.8) 16 hr 102 (0.7) 103 (2.0) 1030.1) Table
19. 2.1 Exanple 19.2 (PEO N12K) Tenperature Total Tinme (mn.) Curing tine

(mn.)] Set

inlet (C Actual

22 to 80 27.0 31.4

10

15

20

25

[00345]

[00346]

A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:

Approximately Y% of the polyethylene oxide WSR 301
Oxycodone hydrochloride

Remaining polyethylene oxide WSR 301

Step 1 materials were blended for 5 minutes with the I bar on.
Magnesium stearate was charged into the “V” blender.

Step 3 materials were blended for 1 minute with the I bar off.
Step 4 blend was charged into a plastic bag.

Step 5 blend was compressed to target weight on an 8 station tablet
press at 35,000 tph speed using 9/32 inch standard round, concave
(embossed) tooling.

Step 6 tablets were molded with a temperature controlled Specac
press. The compressed tablets from step 6 were placed between two
heated plates which were preheated to 120 °C and then compressed at

a pressured setting of 1000 kg and held for 3 minutes. The molten

tablets were cooled to room temperature prior to density measurement.

The density measurement was performed as follows:

The density of tablets before and after the molding step was

determined by Archimedes principle, using a Top-loading Mettler Toledo
balance Model # AB 135-S/FACT, Serial # 1127430072 and a density

determination kit 33360, according to the following procedure:

1.
2.

Set-up the Mettler Toledo balance with the Density Determination Kit.

Fill an appropriately sized beaker (200 ml) with hexane.

I nl et (C)_%Olfr_obe (© 3 Exhaust (C) Comments 0 -



30.9 Pan load 1.4 kg; start heating 19.5 0 80 80.1 71.5 72.0 Start of
curing 24.5 5 77 76.7 71.0 72.8 29.5 10 75 75.0 70.3 72.0 Good tabl et

fl ow, no wWOi2068/282634. 5 15 75 to 22 75.1 70.4 72.0 End ofrcraB2oogpo2stsart
cooling 49 22 22.4 30.0 30.0 End of cooling, sanple det er mi ned
according to nethod 2, tenperature neasured at the inlet, tenperature
nmeasured using 5the tenperature probe (yye thernocouple) tenperature
neasured at the exhaust. Table 19.2.2 anple 19.1 (PEO N12K) Uncur ed
core tablets n=15 Conmpression force (kN) 15 Tabl et Di nensions Wi ght
(mg) 257 Thi ckness (mm 4. 17 Breaking strength (N)

3. Weigh the tablet in air and record the weight as Weight A.

4, Transfer the same tablet onto the lower coil within the beaker filled

with hexane.

5. Determine the weight of the tablet in hexane and record the weight as
5 Weight B.

6. Perform the density calculation according to the equation

———A—- o, wherein
P A_B po,

p: Density of the tablet
A: Weight of the tablet in air
10 B: Weight of the tablet when immersed in the liquid
po: Density of the liquid at a given temperature (density of hexane at
20°C = 0.660 g/ml (Merck Index)
7. Record the density.

15 The reported density values are mean values of 3 tablets and all refer to uncoated

tablets.

[00347] The results are presented in Table 22.1.

20 Table 22.1
Density (g/cml’)l .
> Density change after
Unmolded tablet Molded tablet molding (%)°
Example 22.1 1.172 1.213 +3.498
Example 22.2 1.174 _ 1.213 +3.322
Example 22.3 1.179 1.222 +3.647
Example 22.4 1.182 1.231 +4.146
Example 22.5 1.222 1.237 +1.227

The density value is a mean value of 3 tablets measured; ?The density of the “unmolded tablet”
corresponds to the density of the “uncured tablet” of Examples 13.1 to 13.5; * The density change
after molding corresponds to the observed density change in % of the molded tablets in comparison

to the unmolded tablets.

25



107 Exanple 19.2 cured at 72C uncured 15 mn cure Cured/ coated
n=3n=3n=26 Dssolution (% Rel eased) SG- Basket with spring 1 hr 277
(7.6) 25 wW0.2008/@26164. 0) 2 hr 44 (4.9) 42 (0.6) 43(3.7) PEThB2002(R25E)
70(0.6) 71(1.8) 6 hr 92(1.1) 92(0.6) 91(1.2) 8 hr 102 (0.9) 101(1.1) 100
(1.4) 12 hr 102 (1.1) 101 (0.9) 101 (1.3) 16 hr 103 (0.3) 1030.3) 102
(1.1) - 195 - EXAMPLE 20: Indentation ‘5 st [ 00337] I n Exanpl e 20,

tabl ets correspondi ng to Exanples 13. T3 "13.5, 14.1 to 14.5, 16.1, 16.2,
17.1 and 18.2 were subjected to an indentation test with a 5Texture

Anal yzer to quantify the tablet strength.

EXAMPLE 23

[00348] In Example 23, 154.5 mg tablets including 30 mg Hydromorphone
HCI were prepared using high molecular weight polyethylene oxide.

5
Composition:
Ingredient mg/unit g/batch
Hydromorphone HCI 30 1000
Polyethylene oxide (MW: approximately
4,000,000; Polyox™ WSR- 301) 119.25 3975
Magnesium Stearate 0.75 25
Total Core Tablet Weight (mg) 150
Total Batch size 10 kg (2% S kg)
Coating mg/unit
Opadry film coating 4.5
Total Tablet Weight (mg) 154.5
Coating Batch Size (kg) 8.835kg
10 The processing steps to manufacture tablets were as follows:
1. A PK V-blender (with I-bar) — 16 quart was charged in the following order:
Approximately half of the Polyethylene Oxide 301
Hydromorphone HCI
15 Remaining Polyethylene Oxide 301

2. Step 1 materials were blended for 5 minutes with the intensifier bar ON.
3. Magnesium stearate was charged in the PK V-blender.

4. Step 3 materials were blended for 1 minute with the intensifier bar OFF.



1003381 The indentation tests were performed with a TA-XT2 Texture Anal yzer
(Texture Technol ogi es Corp., 18 Fairview Road, Scarsdale, NY 10583)

equi pped wDt2b082023%18A 1/ 8 inch di aneter stainless steel poaliB2oor/0i2815 10The
probe height was calibrated to 6 mm above a stainless stand with slightly
concaved surface. The tablets were placed on top of the stainless stand and
aligned directly under the probe. Each pe of tablets was tested at | east
once. Single nmeasurenent val ues are re'p?(t%t'ed. Testing perfornmed on the sane
type of tablet produced simlar results unless the tablet and the probe
were 15m saligned. In such an event, the data would be rejected upon
confirmati on by visual exam nation of the tested tablet. [003391 The
indentation tests were run with the followi ng paraneters: 20 pre-test speed
Be;t n;sr}oeed gutosatStep Urbis%?ﬂavasfchanged imes b plastt bap@ede:ttests g Idemisorer®. 5 i s,

. s, 1 rans, 1.0 S,.3.0 mMm | 1003401 The results are presented
in Tabl es 20.% t o Padused tRyproxide; lgd‘rgééng’%{‘bf%ég‘?mpr\%ﬁ‘on)' P

2008/ 023261PCT/ 1 B2007/ 002515 - 196 - Table 20.1: Cracking force
"penetration deft ISteRS blcadvas gpaprsess tardEsiorHekian s stingitasy fablet Test

Results Cracking . i ( ] )3574 rk (J)
8 Exanpl e 13.11 - F?%%‘.“%B&%?@éﬁg”éﬁ%ﬁg?‘é‘ﬁ‘fswi‘fwfg‘%’%%?%%&%@%%‘ 3@&%%| e
13.31 1915 2.91 Go20B0Bxpingpeed hding 3-81IAR cothpdsiOn fick€&. Exanpl e 13. 5" 167 -
1.82 0.152 Exanple 17.12 > 2505 - >2.0 >0.250 Exanple 18.22 194 -

7. Step 6 tablets were loaded into a 24 inch Compu-Lab coating pan at a pan
load of 9.068 kg.

8. The pan speed was set to 10 rpm and the tablet bed was heated by setting the
inlet air temperature to achieve an exhaust temperature of approximately 72°
10 C. The curing starting point (as described by method 2) was initiated once the
exhaust temperature achieved 72 °C. The tablets were cured at the target
exhaust temperature for 1 hour. Tablet samples were taken after 30 minutes

of curing.

9. After 1 hour of curing at the target exhaust temperature of 72° C, the inlet
15 temperature was set to 90° C to increase the exhaust temperature (the bed

temperature).

10. After 10 minutes of increased heating, the exhaust temperature reached 82° C.
The tablet continued to maintain good flow / bed movement. No sticking was

observed.

20 11. The inlet temperature was set to 22° C to initiate cooling. During the cool
down period (to an exhaust temperature of 42° C), no sticking or

agglomerating of tablets was observed.

12. Step 11 tablets were loaded into a 24 inch Compu-Lab coating pan at a pan
load of 8.835 kg.

25 13. The tablet bed was warmed by setting the inlet air temperature at 55° C. The
film coating was started once the exhaust temperature approached 42° C and

continued until the target weight gain of 3% was achieved.



1.80 0.175 Exanple 14.13 213 - 2.52 0.268 Exanple 14.23 196 - 2.27 0.222
Exanple 14.33 161 1.90 0. 153 Exanple 14.43 137 - 1.51 0.103 Exanpl e 14.53
134 1. 39w0.20&32826anpl e 16. 14 227 - 2.23 0. 253 Exanpl e P6TAB20@24d02585 17
0.243 5'indentation test perforned with tablets cured for 30 mn and
uncoated (curing tinme determ ned according to nmethod 4, curing started when
the probe tenperature reached 70C, see Exanple 13). 2 indentation test
performed with tablets cured at 72 C Y515 minutes and coat ed (curing tine
determ ned according to nethod 2, curing started when the exhaust air
tenperature reached 72 C, see Exanples 17 and 18), 103 indentation test
performed with tablets cured for 1 hour and coated (curing tine determ ned
according to nmethod 1, curing started when the inlet air tenperature

reached 75 C,  seg Ekaopdtighdds conduiaidtatspary rheif 4persf gmirg dirflowhargetdtet s
cured for 15 mnutes and coated (curing tinme determned, accordin to met hod

2, curing started 3Qehm; ppd E%qm&laiedt%ﬂrﬁé?’ataﬂﬂémrr%aé%‘h@d Spme A
15Exanpl e 16), ?tzn%\%vgre fip Qt%ﬁlf {%%Eeé‘&‘%‘s%%i? %@ﬁ{ét edsw@ré 6 In

the indentation tes ets did not crac er t t est
condi tions given alowed té h@olrram rrum force at penetration depth of 3.0 mMmmis
gi ven instead of a cracking force; 7 "penetration

dept h_ to &rack" 16iHicxasletsSvarppiscbargadt ed val ue, cal cul ated using the
equation Work 51/2 Force [N] x Distance [n]. Table 20.2: Selective force

val ues at increnental distance change of 0.1 nm Di stance (mm Force (N)

Ex. 13.1 Ex. 13.2 Ex. 13.3 Ex. 13.4 Ex. 13.5 Ex. 17.1 Ex. 18.2 0.0 0.18
0.18 [00349] In vitro testing including dissolution, assay and content uniformity test

was performed as follows:

10 [00350] Tablets cured for 30 minutes (uncoated) were tested in vitro using
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase
high performance liquid chromatography (HPLC) on Waters Atlantis dC18
3.0 x 250 mm, Spm column, using a mobile phase consisting of a mixture of

15 acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at 220 nm
UV detection. Sample time points include 1.0, 2.0, 4.0, 8.0 and 12.0 hours.

[00351] Tablets cured for 30 minutes (uﬁcoated) were subjected to the assay

test. Oxycodone hydrochloride was extracted from two sets of ten tablets each

20 with 900 mL of a 1:2 mixture of acetonitrile and simulated gastric fluid
without enzyme (SGF) under constant magnetic stirring in a 1000-mL
volumetric flask until all tablets were completely dispersed or for overnight.
The sample solutions were diluted and analyzed by reversed-phase high
performance liquid chromatography (HPLC) on Waters Atlantis dCyg 3.0 x

25 250 mm, 5 pm column maintained at 60 °C using a mobile phase consisting
of acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 280 nm.



0.15 0.17 0.24 0.14 0.35 0.1 154 4.86 3.67 4.38 5.35 6.12 6.88 0.2 8.76
10.56 9.95 10.29 12.37 15.13 15.51 0.3 15.49 16.97 16.85 17.62 22.22 25.57
25. 33 0. W02089222%6119 23. 81 25.44 32.98 35.86 35.21 0. 5r80183030025% 30. 81
33.42 43.85 46.10 45.25 0.6 37.80 38.82 38.42 41.49 55.41 56.87 55.60 0.7
45. 61 46.10 46.61 49.73 67.02 67.69 66.85 0.8 53.30 53.08

- 206 -

[00352] Tablets cured for 30 minutes (uncoated) were subjected to the content
uniformity test. Oxycodone hydrochloride was extracted from ten separate
tablets each with 90 mL of a 1:2 mixture of acetonitrile and simulated gastric
fluid without enzyme (SGF) under constant magnetic stirring in a 100-mL

5 volumetric flask until the tablets were completely dispersed or for overnight.
The sample solutions were diluted and analyzed by reversed-phase high
performance liquid chromatography (HPLC) on Waters Atlantis dC;g 3.0 x
250 mm, 5 um column maintained at 60 °C using a mobile phase consisting
of acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

10 detection at 280 nm.

[00353] The results are presented in Table 23.

Table 23
15 —_—
Example 23
30 min cure
Assay
(% oxycodone HCI)' 98.9
Content uniformity 070
(% oxycodone HCI)' .
1 hr 26
Dissolution 2 hr )
(% Released) 4 br 7
(n=6) 2 hr 5
12 hr 101

! relative to the label claim of Oxycodone HCI



54.53 58.37 78.43 78.71 78.24 0.9 60.67 60.25 62.38 67.00 89.60 90.74 89. 60
1.0 68.02 67.55 70.89 75.45 100.38 103.18 101.69 1.1 75.29 74.67 80.12

83. 75 110Wo6@0ds10a3kd® 114.50 1.2 82.81 81.40 89.03 91. 14 PrII820018@sK0 127. 13
1.3 90.04 88.23 97.49 98.35 129.16 144.28 139.46 1.4 96.85 95.21 105. 89

105. 88 138.29 158.94 151.41 1.5 103.92 101.84 114.37 112.94 146.76 173.41
162.88 1.6 111. 30 108. 30 207

EXAMPLE 24

5 [00354] In Example 24, 150 mg tablets including 2 mg Hydromorphone HCI

were prepared using high molecular weight polyethylene oxide.

Composition:
Ingredient mg/unit g/batch
Hydromorphone HCI 2 66.5
 Polyethylene oxide (MW: approximately
4,000,000; Polyox™ WSR- 301) 147.25 4908.5
Magnesium Stearate 0.75 25
Total Core Tablet Weight (mg) 150
Total Batch size 10 kg (2% 5 kg)
10
The processing steps to manufacture tablets were as follows:
1. A PK V-blender (with I-bar) — 4 quart was charged in the following order:
Approximately 600g of the Polyethylene Oxide 301
15 Hydromorphone HCI
Approximately 600g of the Polyethylene Oxide 301
2. Step 1 materials were blended for 2 minutes with the I-bar ON and then
discharged.
3. A PK V-blender (with I-bar) — 16 quart was charged in the following order:
20 Approximately half of the remaining Polyethylene Oxide 301

Pre-blend material (from step 2)

Remaining Polyethylene Oxide 301



122. 31 119.59 154.61 188.13 173.95 1.7 118.27 115.16 129.99 125.85 161. 87
202.39 184.52 1.8 125.02 121.81 136.94 131.63 167.65 216.08 193.31 1.9
131. 71 12803460810232645 137. 30 165.05 229. 06 190. 80 2.0 138C0ABABA0E415149. 56
142. 86 163.03 241.23 191.16 2.1 144.38 140.46 155.52 148.05 165.82 250.171
192.11 2.2 150. 54 146.46 160.93 153.34 168.86 - 191.84 2.3 156. 18 152. 31
166. 39 158.55 171.13 189.31 2.4 161. 5720%57. 73

4. Step 3 materials were blended for 5 minutes with the intensifier bar ON.
5. Magnesium stearate was charged in the PK V-blender.
6. Step 5 materials were blended for 1 minute with the intensifier bar OFF.

7. Step 6 blend was charged into a plastic bag (Note: two 5 kg blends were

5 produced to provide 10 kgs available for compression).

8. Step 7 blend was compressed to target weight on an § station rotary tablet
press using 9/32 inch standard round, concave (embossed) tooling at 40,800

tph speed using 2 kN compression force.

9. Step 8 tablets were loaded into a 24 inch Compu-Lab coating pan at a pan
10 load 0f 9.146 kg.

10. The pan speed was set to 10 rpm and the tablet bed was heated by setting the
inlet air temperature to achieve an exhaust temperature of approximately 72°
C. The curing starting point (as described by method 2) was initiated once the
exhaust temperature achieved 72 °C. The tablets were cured at the target
15 exhaust temperature for 1 hour. Tablet samples were taken after 30 minutes

of curing.
11. The pan speed was increased to 15 rpm once the exhaust temperature reached

72°C.

12. After 1 hour of curing at the target exhaust temperature, the inlet temperature
20 was set to 22° C to initiate cooling. After 3 minutes of cooling the tablet bed

massed forming large agglomerates of tablets. Coating was not feasible.

13. The tablets were discharged.

[00355] It is assumed that the agglomeration of tablets can be avoided, for
25 example by increasing the pan speed, by the use of Magnesium Stearate as

anti-tacking agent, or by applying a sub-coating prior to curing.



171.41 163.52 172.21 - 185.17 2.5 166.80 163.24 176.29 168.34 171. 66

179.55 2.6 171.67 168.53 180.67 172.34 169.90 - 173.09 2.7 176.24 173. 45
184. 52 1ABORG0s1@372651 166.68 2.8 180.39 178. 37 187.79 1PCTAB2006d026815 -
158.70 2.9 184.61 183.24 190.54 180.35 161.12 148.39 3.0 188.65 187.97
192.92 182.88 156.21 - 137.65 WO 2008/023261PCT/ | B2007/ 002515 - 198 -

Tabl e 20.3: Selective force values at i (‘9rement al distance change of 0.1 nmm
Di stance (m) Force (N) Ex. 14.1 Ex. 1477

[00356] In vitro testing including dissolution, assay and content uniformity test

was performed as follows:

[00357] Tablets cured for 30 minutes (uncoated) were tested in vitro using
5 USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
without enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase
high performance liquid chromatography (HPLC) on Waters Atlantis dC18
3.0 x 250 mm, 5um column, using a mobile phase consisting of a mixture of
acetonitrile and potassium phosphate monobasic buffer (pH 3.0) at 220 nm

10 UV detection. Sample time points include 1.0, 2.0, 4.0, 8.0 and 12.0 hours.

[00358] Tablets cured for 30 minutes (uncoated) were subjected to the assay
test. Oxycodone hydrochloride was extracted from two sets of ten tablets each
with 900 mL of a 1:2 mixture of acetonitrile and simulated gastric fluid

15 without enzyme (SGF) under constant magnetic stirring in a 1000-mL
volumetric flask until all tablets were completely dispersed or for overnight.
The sample solutions were diluted and analyzed by reversed-phase high
performance liquid chromatography (HPLC) on Waters Atlantis dC;g 3.0 x
250 mm, 5 um column maintained at 60 °C using a mobile phase consisting

20 of acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 280 nm.

[00359] Tablets cured for 30 minutes (uncoated) were subjected to the content
uniformity test. Oxycodone hydrochloride was extracted from ten separate
25 tablets each with 90 mL of a 1:2 mixture of acetonitrile and simulated gastric
fluid without enzyme (SGF) under constant magnetic stirring in a 100-mL
volumetric flask until the tablets were completely dispersed or for overnight.
The sample solutions were diluted and analyzed by reversed-phase high
performance liquid chromatography (HPLC) on Waters Atlantis dCyg 3.0 x

30 250 mm, 5 um column maintained at 60 °C using a mobile phase consisting



Ex. 14.3 Ex. 14.4 Ex. 14.5 Ex. 16.1 Ex. 16.2 0.0 0.33 0.27 0.33 0.31 0.41
0.27 0.26 0.1 6.06 6.03 6.55 6.61 5.78 6.22 7.25 0.2 13.81 13.05 13.65

15. 53 13.w0 20@8/@615. 52 0.3 22A8 21.42 21.55 24.82 21. 8PC23B317/8R5151 0. 4
31.41 29.68 29.51 34.09 31.12 33.72 35.29 0.5 40.00 37.79 37.99 43.44 41. 26
43.82 45.31 0.6 48.85 46.69 47.69 52.78 52.22 54.19 55.47 0.7 57.85 55. 26

-210-

of acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 280 nm.

[00360] The results are presented in Table 24.

5
Table 24
Example 24
30 min cure
Assay
(% oxycodone HCD)' 95.7
Content uniformity (% 949
oxycodone HCI)' )
1 hr 26
Dissolution 2 hr 39
(% Released) 4 hr 62
(n=6) 8 hr 89
12 hr 98
! relative to the label claim of Oxycodone HCI
10
EXAMPLE 25
[00361] In Example 25, two different 400 mg tablets including 60 mg
(Example 25.1 and 25.2) and 80 mg (Example 25.3 and 25.4) of oxycodone
15 HCI were prepared using high molecular weight polyethylene oxide and low

molecular weight polyethylene oxide. Two 100 kg batches were prepared for

each formulation.



57.19 62.09 63.53 64.60 66.58 0.8 66.76 64.45 66.87 71.64 74.72 75.69 78.37
0.9 75.69 73.68 76.43 81.47 85.73 87.70 90.38 1.0 84.63 83.33 86.31 91.14
96. 72 99.M86 206x3262611. 1 94. 04 92. 81 95. 86 100.28 107. 27 PCZARDOVI@SE/ 1.2
103. 45 101.93 105.14 109.77 118.11 124.54 130.10 1.3 112.69 111.76 115.04
119. 97 128.22 137.12 143.13 1.4 122.63 122.04 125.05 129.55 133. 77 149. 34
155.78 1.5 132.50 132. 04 211

Example 25
Ingredient mg/unit mg/unit
Oxycodone HCI 60 80
Polyethylene oxide (MW:
approximately 4,000,000; 229.7 216
Polyox™ WSR- 301)
Polyethylene oxide (MW:
approximately 100,000; 106.3 100
Polyox™ WSR- N10)
Magnesium Stearate 4 4
Total Core Tablet Weight (mg) 400 400
Example 25.1 25.2 25.3 254
Total Batch size 100 kg 100 kg 100 kg 100 kg
Coating mg/unit mg/unit
Opadry film coating 16 16
Total Tablet Weight (mg) 416 416
Example 25.1 25.2 25.3 254
Coating Batch Size (kg) 91.440 96.307 | 95.568 98.924
The processing steps to manufacture tablets were as follows:
5
1. The magnesium stearate was passed through a Sweco Sifter equipped
with a 20 mesh screen, into a separate suitable container.
2. A Gemco “V” blender (with I bar) — 10 cu. ft. was charged in the
following order:
10 Approximately Y2 of the polyethylene oxide WSR 301

Oxycodone hydrochloride
Polyethylene oxide WSR N10

Remaining polyethylene oxide WSR 301



134.
173.
160.
146.
218.
192.

14
01
27
81
71
38

137.20 134.95 161.51 168.25 1.6 141.98 141.82 142.58 135. 04 139.

180.44 1.7 151.21 150.82 150.69 139.12 144.84 184.28 192.28 1.8

1580440810832682 143. 60 148. 83 194.58 203.45 1.9 162C0ABAHB0E2915161.
151.39 204.27 212.71 2.0 177.84 176.40 162.87 148.59 152.52 213.

2.1 186.18 184.67 165.88 149.32 152.56 221.06 223.17 2.2 194. 39
169. 78 149. 19 151.29 226. 97 224_.531% 2.3 202.16 196. 66

10

15

20

25

10.

Step 2 materials were blended for 10 minutes with the I bar on.
Magnesium stearate was charged into the Gemco “V” blender.

Step 4 materials were blended for 2 minutes with the I bar off.

Step 5 blend was charged into a clean, tared, stainless steel container.

Step 6 blend was compressed to target weight on a 40 station tablet
press at 124,000 tph using 13/32 inch standard round, concave

(embossed) tooling.

Step 7 tablets were loaded into a 48 inch Accela-Coat coating pan at a
load of 91.440 kg (Example 25.1), 96.307 kg (Example 25.2), 95.568
kg (Example 25.3) and 98.924 kg (Example 25.4).

The pan speed was set at 6 to 10 rpm and the tablet bed was warmed
using an exhaust air temperature to target a 55° C inlet temperature.
Film coating was started once the exhaust temperature approached 40°
C and continued for 10, 15 or 16 minutes. This initial film coat was
performed to provide an “overcoat” for the tablets to function as an

anti-tacking agent during the curing process.

After completion of the “overcoat”, the tablet bed was heated by
setting the exhaust air temperature to achieve a target inlet air
temperature of 75° C (Example 25.1 and 25.3) or to achieve a target
exhaust temperature of 78° C (Example 25.2 and 25.4). The tablets
were cured at the target temperature for 65 minutes (Example 25.1),
52 minutes (Example 25.2), 80 minutes (Example 25.3) and 55
minutes (Example 25.4). For Example 25.1 and 25.3, the curing
starting point (as described by method 1) was initiated once the inlet
temperature reached the target inlet temperature. For Example 25.2
and 25.4, the curing starting point (as described by method 2) was

initiated once the exhaust temperature reached the target exhaust

81

72
25



173.
210.
213.
131.
225.
208.

59
57
83
34
10
85

148.16 147.83 219.64 226.60 2.4 208.46 199.43 176.38 146.05 141.54
228.33 2.5 212.94 202.98 178.44 142.81 134.06 203.85 228.97 2.6
20802¢08102%268 7 137. 70 124.24 197.33 228.49 2.7 218CP8BA0H062615181. 13
109. 53 189.49 227.40 2.8 219.71 211.32 182.02 123.72 88.60 181. 26
2.9 222.51 211.01 181.70 114.09 20.86 174.45 222.87 3.0 224.59
179.91 102.93 0.16 168. 70 220. 3621% - 199 -

10

15

20

25

11.

temperature. The temperature profile of the curing processes of

Examples 25.1 to 25.4 is presented in Tables 25.1.1 to 25.4.1.

During the curing process, the pan speed was increased from 7 to 9
rpm (Example 25.1 and 25.3) and from 10 to 12 rpm (Example 25.2
and 25.4). For examples 25.1 to 25.4, 20 g of magnesium stearate was
added as an anti-tacking agent. The tablet bed was cooled by setting

the exhaust temperature setting to 30° C.

12.  After cooling, the tablet bed was warmed using an inlet setting of 53°
C. The film coating was started once the exhaust temperature achieved
approximately 39° C and continued until the target weight gain of 4%
was achieved.

13.  After film coating was completed, the tablet bed was cooled by setting
the exhaust temperature to 27° C. The tablet bed was cooled to an
exhaust temperature of 30° C or less was achieved.

14.  The tablets were discharged.

[00362] In vitro testing including breaking strength tests was performed as
follows.
[00363] Cured and coated tablets were tested in vitro using USP Apparatus 1

(basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)

at 37° C. Samples were analyzed by reversed-phase high performance liquid

chromatography (HPLC) on Waters Atlantis dC18 3.0 x 150 mm, 3um

column, using a mobile phase consisting of a mixture of acetonitrile and non

basic potassium phosphate buffer (pH 3.0) at 230 nm UV detection. Sample
time points include 1.0, 2.0, 4.0, 6.0, 8.0 and 12.0 hours.



EXAMPLE 21:

| ndentati on Test 1003411 I n Exanple 21,

t abl ets correspondi ng
to Exanples 16.1 (60 ng 50Oxycodone HC!') and 16.2 (80 ng oxycodone HCL) and
comer ci avo@esonstel N TM 60 nmg and Oxyconti nTM 80 ng t abl ecs/mBawwoeaty ect ed

to an indentation test with a Texture Analyzer to quantify the tabl et

strength. 1003421 The indentation tests were perfornmed as described in
Exanpl e 20. [00343] The results are pr %nted in Table 21 and in
and 35. Table 21: Selective force val ues "at i ncrenental distance
0.1 mm Di stance (mm) Force (N) Ex. 16.1 Oxycontin | m60 ng Ex. 16.2

Oxycontinim80 ng

13. 88 30.

0.0 0.27 0.42 0.26 0.42 0.1 6.22 14.14 7.25 14.21 0.2

39 15.52 29.75 0.3 23.31 46.53 25.11 44.30 0.4 33.72 61.

59.46 0.5 43.82 78.14 45.31 75.33 0.6 54.19 13.58 55,47 91.91 0.7 64.60
0.30 66.58 108. T60384B AIndaBedXabl8ts#Gr8Futicctdl 10.a%r8akimPstn@h test by applying

a force of a maximum of 196 Newton using a Schleuniger 2E / 106 apparatus

to evaluate tablet resistance to breaking.

5 [00365] The results are presented in Tables 25.1.2 to 25.4.2

Table 25.1.1: Temperature profile of the curing process for Ex. 25.1

Total | Curing Inlet Set Actual Pan
. . exhaust exhaust
time time temp. temp temp speed Comments
. . 2 . .
(min.) | (min.)! ©C) ©C) (°C)3 (rpm)
0 - 52 60 41 7
5 0 75 60 59 7 Start curing
15 10 81 65 66 7
25 20 85 68 70 7
35 30 73 71 70 9
45 40 75 72 72 9
55 50 75 72 72 9
65 60 74 72 72 9
70 65 75 72 72 9 End curing, add 20 g Mg St
71 - 74 30 72 9 Start cooling
81 - 32 30 52 9
91 - 24 30 36 9
94 - 23 30 30 9 End cooling
10
! determined according to method 1, > temperature measured at the inlet, * temperature measured at the
exhaust.
15 Table 25.1.2
Example 25.1
Uncured cured, coated
. 401
Weight (m -
Tablet ght tme) (n=120)
Dimensions | Breaking 112 )
strength (N) (n=150)

Fi gures 34
change of

94 35. 29



90.38 1.52 1.0 99.88 0.01 103.07 1.17 1.1 112.14 0.01 116.67 1.31 1.2
124.54 0.00 130.10 3.61 1.3 137.12 0.01 143.13 7.85 1.4 149.34 0.00 155.78
3.49 1.5 W6Does10262600 168.25 0.15 1.6 173.01 0.00 180. 44rP0T8B2027/G02584. 28
0.00 192.28 1.46 1.8 194.58 0.00 203.45 1.12 1.9 204.27 0.00 212.71 0.81
2.0 213.25 0.02 218.71 0.52 WO 2008/ 023261PCT/|B2007/002515 - 200 - 2.1
221.06 -0.01 223.17 215

Table 25.2.1: Temperature profile of the curing process for Ex. 25.2

Total | Curing Inlet Set Actual Pan
. . exhaust exhaust
tu.ne tlfne ] tim p2 temp. temp. speed Comments
(ml“') (m"l-) ( C) (oc) (oC)J (rpm)
0 - 69 65 46 10
3 - 75 65 53 10
13 - 85 70 65 10
23 - 90 75 69 10
33 0 90 77 77 10 Start curing
43 10 78 77 75 10
53 20 79 77 77 10
63 30 81 77 77 10
73 40 80 77 77 12
83 50 79 77 77 12
85 52 80 77 77 12 End curing, add 20 g Mg St
86 - 80 30 71 12 Start cooling
96 - 37 30 54 12
106 - 29 25 47 12
116 - 24 25 30 12 End cooling
5 ! determined according to method 2, ? temperature measured at the inlet, * temperature measured at the
exhaust.
Table 25.2.2
10
Example 25.2
Uncured cured, coated cul:jed, coated
Initial data 2" test data
. 400
Tablet Weight (mg) (n=120)
Dimensions | Breaking 103
strength (N) (n = 40) ) )
n=6 n=6
1 hr - 23 24
Dissolution 2 hr - 39 43
(% 4hr - 62 70
Released)
SGF 6 hr - 79 88
8 hr - 90 99
12 hr - 97 103




0.14 2.2 226.97 -0.01 224.84 0.13 2.3 219.64 -0.01 226.60 0.10 2.4 210.57
0.01 228.33 0.09 2.5 203.85 0.00 228.97 0.08 2.6 197.33 0.00 228.49 0.08
2.7 189. 490-20090k34627. 40 0.07 2.8 181.26 0.00 225.10 0. 08Cc2uB20074do245 0. 00
222.87 0.07 3.0 168.70 0.00 220.36 0.08 COWARATI VE EXAMPLE 22 5[ 903441 In
Conpar ati ve Exanple 22, five different 150 ng tablets (Exanples 22.1 to
22.5) including 10, 15, 20, 30 and 40 of oxycodone HCl were prepared

usi ng the conpositions as described in'r%)?a'npl e 13, and amendi ng the

manuf acturi ng process of Exanple 13 insofar that the tablets were subjected
to a nolding step instead of a curing step. 10 Conpositions: Exanple 22.1
Exanpl e 22. 2 Exanpl e 22.3 Exanple 22.4 Exanple 22.5 | ngredi ent

Table 25.3.1: Temperature profile of the curing process for Ex. 25.3

Total | Curing Inlet Set Actual Pan
. . exhaust exhaust .
tupe tlfne 1 timpz. temp. temp. speed Comments
(min.) | (min.) (°C) ©C) ©Cy (rpm)
0 - 55 65 39 7
5 0 75 65 58 7 Start curing
15 10 82 66 66 7
25 20 86 68 70 7
35 30 76 72 72 7
45 40 75 72 72 7
55 50 75 72 72 7
65 60 75 72 72 9
75 70 74 72 72 9
85 80 74 72 72 9 End curing, add 20 g Mg St
86 - 75 30 72 9 Start cooling
96 - 33 30 53 9
106 - 26 30 39 9
112 - 23 30 30 9 End cooling
5 ' determined according to method 1, ? temperature measured at the inlet, ? temperature measured at the
exhaust.
Table 25.3.2
10
Example 25.3
Uncured cured, coated curded, coated
Initial data 2" test data
Weight (mg) (™ 1010 20) - .
Tablet Thickness (mm) - - -
Dimensions | Diameter (mm) - - -
Breaking 111
strength (N) (n = 40) ) )

Table 25.4.1: Temperature profile of the curing process for Ex. 25.4

Set Actual

Total | Curing Inlet Pan
time time tem exhaust exhaust speed Comments
. . 1 o b temp. temp. P
(min.) | (min.) O €0 (°C)3 (rpm)
0 - 60 70 43 10
10 - 80 75 64 10
20 - 85 75 69 10
30 - 88 76 74 10




ng/unit nmg/unit ng/unit ng/unit ng/unit Oxycodone HCl1 10 15 20 30 40

Pol yet hyl ene oxi de (MN approxi mately 4,000, 000; Pol yoxTM WBR- 301) 138.5
133.5 128w6 200882526108. 5 Magnesi um Stearate 1.5 1.5 1.5 pchiaB20d7/d@sed Core
Tabl et Weight (ng) 150 150 150 150 150 Total Batch sizelO kgl0 kgl0 kglO
kgl0 kg -201 - |.A Patterson Kelly "V blender (with | bar) - 16 quart was
charged in the foll ow ng order: Approxmtel y 1/ 2 of the polyethyl ene oxide
WSR 301 Oxycodone hydrochl ori de 5Renmaifi'ng pol yet hyl ene oxi de WBR 301 2.
Step 1 materials were blended for 5 mnutes with the I bar on. 3. Magnesium
stearate was charged into the "V' blender. 4. Step 3 materials were bl ended
for 1 mnute with the | bar off. 5. Step 4 blend was charged into a plastic
bag. 106. Step 5 blend was conpressed to target weight on an 8 station

tabl et press |[at3335/000 t ph 8beed u#i ng| 9/ B2 inchOst affeibeurdng ound, concave
(enmbossed) tqol4ng, 710Step ® tabl etd were’@mlded?with a tenperature
control l ed Spec¥c preXs. |Th# canprissed t&bhlets Promstep 6 were placed
bet ween two 15h®at &d Pl atles8hilch ere prm’\pn ed?toll C_and-then
ing 8% 10007%g andZhel d i

0 a
conpressed atl-alpressifred sé&tilng g for—3-—m-nutes—Jhe
mol ten t abl etls—$Herb col-ed o roon enper M ure pliof—to—density
measur enent . 11083451 Phe deflitiy—n st et vaﬁbpe Bd cung, add 3¢ e Mp 81

O PN Dl I (D ~ 78 P2 Start cooling
[ 00346] The efgty—ot—tabhgisypetpreandoattprLhermordirng stepwas
determ ned b fﬁ)ﬁh redespt zﬁfu,i phesusTngza Tpp-hoating ettier—Totedp
bal ance Model mg’a‘\B&;‘:\?-ﬂS/ FAGT, [Serjsat 1 1327480042 apd coidETS 1Y
determ nati onkit—33360;, according to the fotftowng procedure. - 202 - 3.

Vi gh the tablygtmifdd ebrdifghd me6PS, HicthiParlingilred® th¥\Bief Mempbraturdmeadir@nsher t he
sane tabl et oRkasitt he lower coil within the beaker filled with hexane. 5.

Determ ne the weight of the tablet in hexane and record the wei ght as
5Weight B5 6. Performthe density cal culation according to the equation A P
= A - B po, wherein P: Density of thabledBlde2 A Weight of the tablet in

air
Example 25.4
U d cured, coated | cured, coated
neure Initial data 2" test data
. 400
Weight (mg) (n = 120) - -
Tablet Thickness (mm) - - -
Dimensions | Diameter (mm) - - -
Breaking 101 ) )
strength (N) (n=40)
B n==6 n=6
1 hr - 25 29
Dissolution 2hr - 42 47
N ](% N 4hr - 66 73
elease
8 hr - 96 99
12 hr - 100 101
Table 25.5
10
. 31 Density change
Density (g/em’) after curing (%)’
Uncured 30 min 60 min
cure cure
Example 25.1 1.205 1.153 1.138 -5.560
Example 25.3 1.207 . 1.158 1.156 -4.225

" The density was measured as described for Example 13. The density value is a

mean value of 3 tablets measured; 2 The density change after curing corresponds



10B: Weight of the tablet when imersed in the liquid po: Density of the
liquid at a given tenperature (density of hexane at 20C = 0.660 g/m (Merck
| ndex) WOReasunséihe density. 15The reported density vaCwas2ar/eo2sean
values of 3 tablets and all refer to uncoated tablets. [00347] The results
are presented in Table 22.1. 20Table 22.1 Density (g/cns)l Density change
after nolding (%93 Unnol ded tablet2 Ml ded tablet Exanple 22.1 1.172
1.213 +3.498 Exanple 22.2 1.174 1. 213 48322 Exanple 22.3 1.179 1.222 +1647
Exanple 22.4 1.182 1.231 +4.146 Exanple 22.5 1.222 1.237 +1.227 The
density value is a nean value of 3 tablets neasured; 2The density of the
"unnol ded tablet" corresponds to the density of the "uncured tablet" of
Exanples 13.1 to 13.5; 3The density change after nolding corresponds to the
observed density chamgebsérredideoity thivge mob ofelg tdbielsIceredfor 69 nmiompampasiom t o t he
unnol ded tablets. ;4203 cd EAVPLE 23 [00348] In Exanple 23, 154.5 ny

tabl ets including 30 ng Hydronor phone HCL were prepared using high

nol ecul ar wei ght pol yet hyl ene oxi de. 5 Conposition: |ngredient ng/unit

gThat ch Hydr onor phone HCI 30 1000 Pofk | engg oxi de (MN appr oxi mat el y
4,000, 000;. Pol yoxTm WSR- 301) 119.25 sium Stearate 0.75 25 Tota

Core Tablgk Wei ght (ng) 150 Total Batch size 10 kg (2x 5 kQ) Coat i ng
ng/ uni t [00366] In Example 26, a randomized, open-label, single-dose, four-treatment,

four-period, four-way crossover study in healthy human subjects was
- conducted to assess the pharmacokinetic characteristics and relative
bioavailability of three oxycodone tamper resistant formulations (10 mg
10 oxycodone HCl tablets of Examples 7.1 to 7.3 relative to the commercial

OxyContin® formulation (10 mg), in the fasted and fed state.
[00367] The study treatments were as follows:

15 Test treatments:
»  Treatment 1A: 1x Oxycodone HCI 10 mg Tablet of Example 7.3
(Formulation 1A) administered in the fasted or fed state.
* Treatment 1B: 1x Oxycodone HCI 10 mg Tablet of Example 7.2
(Formulation 1B) administered in the fasted or fed state.
20 * Treatment 1C: 1x Oxycodone HCI 10 mg Tablet of Example 7.1

(Formulation 1C) administered in the fasted or fed state.

Reference treatment:
= Treatment OC: 1x OxyContin® 10 mg tablet administered in the
25 fasted or fed state.

[00368] The treatments were each administered orally with 8 oz. (240 mL)

water as a single dose in the fasted or fed state.



Qpadry filmcoating 4.5 Total Tablet Wight (ng) 154.5 Coating Batch Size
(kg) 8.835 kg 10The processing steps to manufacture tablets were as

fol |l ows: WO 2008RI€3M1 bl ender (with I-bar) - 16 quart was ebangzd7/heesthe
followi ng order: Approximately half of the Pol yethylene Oxide 301

Hydr onor phone 1-1Cl1 15Renmi ni ng Pol yet hyl ene Oxide 301 2. Step 1 materials
were blended for 5 mnutes with the int ﬁrasifi er bar ON. 3. Magnesium
stearate was charged in the PK V-bl enderl? 4. st ep 3 materials were bl ended

for 1 mnute with the intensifier bar OFF. - 204 - 5. Step 4 bl end was
charged into a plastic bag (Note: two 5 kg bl ends were produced to provide
10 kgs avail able for conpression). 6. Step 5 blend was conpressed to

target weight on an 8 station rotary tablet press using 9/32 inch standard
round, concave (G369F S ety thisadidyngasaiondict&Dioh HetbhyhyBéiOsubjdetss theepicidi ng 5- 8
KN conpression force. 7, Step 6 tagrl efs were |loaded into a.24 inch

Conpu- Lab coat i ng 394agoaist saliserpne hydroghlogde pgs R%P"%%tef?%? BINMEZS OB s set
to 10 rpm and the LahlElvbed . vag heated by setting the inlet air
tenperature to achieve an exﬁaust tenperature of approximtely 72 10C. The
curing starting point (as described by nethod 2) was initiated once the
exhaust tenper a&upe a%:ﬁlficfi.ved 72 C. The tablets were cured at the target
exhaust t @nper abtUPECE Ao Tabl et sanples were taken after 30 m nutes
of curing. 9. After 1 hour of curing at the target exhaust tenperature
of 72 C, the inlet 15tenperature was set to 90 C to increase the exhaust

t enper at ure (thé&cngering prasedaesire). 10. After 10 minutes of increased

heati ng, the exhaust tenperature reached 82 C. The tablet continued to

mai ntain good flow / bed novement. No sticking was observed. 2011. The
inlet tenperatuf@3mep SKic fbllowidg Scricenihgptdcadeswotel pegforrhed fongll pbentalol down
period (to an exhaust tenperature of 42 C), no .sticking.or |.omerating of
tabl ets vds obser\ﬁé‘Hlethzl.taS‘Eré‘ﬁ“’i&V‘tsﬁﬁP%dc@zeﬂéY‘émP 8 days prigrdo g%gﬂo?ench

Compu- Lab coating ara%nn@{r &Pan load of 8.835 kg. 2513. The tablet bed was
war ned by setting the m?et air tenperature at 55 C. The filmcoating was
started once the exhaust tenperature approached 42 C and conti nued until
the target weight gailrlF of 3% was achieved. - 205 - 14. Filmcoating was
conducted at a spray HaIRECLMOY 45 g/nmin, airflow target at 350 cfm and
pan speed initiated §beidi, RAphtABSHy s SREREBMI), HadIdefogAbhRrdatoat i ng was
conpl eted the pan speed was set to 3.5 rpmand the tabFets were allowed to
cool . 5185 The tabl etsalietien ¢fiinegdnsipw/exclufigogaeria| n vitro testing i ncluding
di ssol ution, assay a cQ ni.f orym . med as foll ows:
101003501 Tabl ets 'curMeieéﬁ g%‘&%’eé}ﬁcﬁ&%elg&%%’h%ngg{dé O\ilggéft etsted invitro

usi ng USP Appar at us medlagéet) at 100 rpmin 900 ml sinul ated gastric fluid
wi t hout enzymes (SGF) .at 37.0 C.  Sanples were anal yzed by reversgd- phase

hi gh performance I qdfii@l 8&%@9%PFSW=(%PE@P%W\ABPZF%“&E%% F%de dCl18 3.0 x
250 mm 5ftm col um, j L: sl LSl ; I xpur e of
15acetonitrile and pg%f%%gﬁg% ﬁgﬁgésdﬁ%g{ée m)ﬁo a?i(%{altt)é]u??gém?tgﬂ%EO) at 220 nm
UV det ect20on. Sanpl e btdodgpressumtasd pulst tadieafier@anding, foragprodmgtelnd 12. 0 hours.
[ 00351] Tablets curedq for, 30 njnytes .(unc ). wer.e subjected to the assay
test. Oxycodone hydrgéﬂ‘%ﬁe?a@rﬂl\& 5% lﬂ(”ﬁ&{g@g(ﬁ?goﬁ\é\fwgsggé"%?y?uen tabl ets
each 20w th 900 nl offeef Induify. Xt ure of acetonitrile and sinulated gastric
fluid without enzyme (SGF) ‘under constant magnetic stirring in a 1000-nL
vol umetric flask untRoutin¢ phygitabtexamination dmgy ealermately sbﬁepesgamsai af or

overni ght. The sanpl e, sqgl uti : e diluted and anal yzed by reversed-phase
hi gh performance |iq§h88‘6 nr%f?% lggﬁrﬂiphy (HPLC) on Waters Atlantis dC g 3.0 x
25 250 mms5 5 um cal uhinfai ntlabsredrt SAlatiosd ngireludidy | ebipdlesistoonsi sti ng
of acetonitrile and ;ﬁot assi um phosphat e monobasi ¢ buffer at pl-13.0 with W
detection at 280 nm hematolggy, andogasbyisihlstlét s cured for 30 minutes

(uncoat ed) were subj gst iformty test. Oxycodone

hydr ochl ori de was ex??e{%{ae%&ﬁog%dtﬁ%%g%%ggte tablets each with 90 nL of a
1: 2 mixture of acet oiScteend for hephtisis fintlatimg hgpatitisi B sdrfage dniigenhout enzyme

(SGF) under const ant efic stirring in 00- vol unetric flask until
the tablets were con‘&ﬁggggfrhfﬁaz‘béﬁisé‘{iﬁﬁa'ftﬁ’f’a%&g%‘f‘@%paﬁédsanpl e

sol uti onsygner e di | ut %ﬂtilﬁﬂfgé&&ﬂﬂ@ﬁ@, A selevmed aagsphaseehi gh performance

| i qui d chromat ography (HPLC) on Waters Atlantis dCl8 3.0 x 250 mm 5 j.im
colum mai ntained at 60 C using a nobile phase consisting of acetonitrile
and pot assi um phosphat e nonobasic buffer at pH 3.0 wth UV 10detection at

280 nm (00353] The results are presented in Table 23. Table 23 15
Exanple 23 30 mn cure



Assay (% oxycodone FICO 98.9 Content uniformty (% oxycodone HCO
97.9 Di ssolution (% Released) (n =6) 1 hr 26 2 hr 42 4 hr

92 12 hrwoQaos/nateati ve to the | abel

EXAVPLE 24 5[ 00354]

In Exanple 24, 150 ng tablets including 2 ng

66 8 hr

cl ai m of Oxycodone PEICIIB2007/2QF15

Hydr onor phone HCI were prepared using high nol ecul ar wei ght pol yet hyl ene
. I ngredi ent ng/unit bat ch Hydr onor phone HClI 2 66.5
Pol yet hyl ene oxi de (MN approxi mat el y 459000, 000; Pol yoxTM WBR- 301) 147.25

oxi de. Cornposition:

4908. 5 Magnesium Stearate 0.75 25 Tot al

Batch size 10 kg (2x 5 kg)

Serum pregnancy test (female subjects only).
Serum follicle stimulating hormone (FSH) test (postmenopausal

females only)

5 Inclusion criteria

[00371]

10

15

20

Males and females aged 18 to 50, inclusive.

Body weight ranging from 50 to 100 kg (110 to 220 Ibs) and a
BMI >18 and <34 (kg/m?).

Healthy and free of significant abnormal findings as determined
by medical history, physical examination, vital signs, and ECG.
Females of child-bearing potential must be using an adequate and
reliable method of contraception (e.g., barrier with additional
spermicide foam or jelly, intra-uterine device, hormonal
contraception (hormonal contraceptives alone are not acceptable).
Females who are postmenopausal must have been postmenopausal
> 1 year and have elevated serum FSH.

Willing to eat all the food supplied during the study.

Exclusion criteria

[00372] The following criteria excluded potential subjects from the study.

25

30

Females who are pregnant (positive beta human chorionic
gonadotropin test) or lactating.

Any history of or current drug or alcohol abuse for 5 years.
History of or any current conditions that might interfere with drug

absorption, distribution, metabolism or excretion.

Subjects who met the following criteria were included in the study.

Core Tablet Wight (ng) 150 Tot al



10 The processing steps to manufacture tablets were as foll ows: 1. APK
V-bl ender (with I-bar) - 4 quart was charged in the follow ng order:

Appr oxi mawel2gosa28m10f the Pol yet hyl ene Oxi de 301 15Hydr econpiooneosa

Appr oxi mately 600g of the Pol yethylene Oxide 301 2. Step 1 materials were
bl ended for 2 mnutes with the I-bar ON and t hen di scharged. 3. APK
V-bl ender (with I-bar) - 16 quart was ](::%ﬁrged in the foll ow ng order:
20Approxi mately half of the remaining yet hyl ene Oxi de 301 Pre-bl end
material (fromstep 2) Remaining Pol yet hyl ene Oxi de 301 - 208 - 4,
Step 3 materials were blended for 5 mnutes with the intensifier bar ON 5.
Magnesi um stearate was charged in the PK V-blender. 6. Step 5 materials
were blended for 1 mnute with the intensifier bar OFF. 7. Step 6

bl end was char ged i ntlseaf ph apibid:cdaajninoteeication irbthi gpatt 3@ntdgs.wer e 5pr oduced
to provide 10 kgs av%abl e.for conpr.essi on))(. g St eg 7 bl end waa
conpressed to target SPEHhe! HIOIhSeESIEYLY Q) RXycopans, nallisrape, oF geatedsi ng o/ 32
inch standard round, .gRpe@yR. (enbossed) tooling at 40,800 tph speed using 2
kKN conpression force. 9. Step 8 tablets were | oaded into a 24 inch
Conpu- Lab coati ng -parmathistoryanf fleghenidaudeaor ¢mesik ipgandless Phetigdagy-speed was

set to 10 ypm and the tabl et d was heated by setting.the jnlet air

t enper at ur% to achiev ygﬂmgyhoglef‘gltzmieé%g?agﬁfﬁug%o‘ylﬁh%%rf%ﬁfer%'lfs fealc""y 72 C. The
curing starting poi niPaftitspatiof ¢ h RRAicAYdrigshad ddrinyee I0nddys ptezediapce t he

exhaust tenperature achieved 72 C.. The tablets were cured at the target

15exhaust t enper at ur &heigjtial dpssup thiTadet sanpl es were taken after 30

m nutes of curing. 1. .The. . S: ipcr t he
cxhaust tenper at e FchenoaARES qBfhe BECRPIRE bcdind B ARGE {0
target exhaust tenpedasainahiststudyi nl et tenperature 20was set to 22 Cto
initiate cooling. After 3 mnutes of cooljng the tablet bed nmassed form ng
| arge aggtbonerates oSt} %&ysme%&a‘ﬂ%gm%adén%é‘em@as?fm%? replacemeni 3 - The
tablets were di scharggdapy (hormonall OQ3medptioh isSa@ssedyEVithiiak, hB®al,

aggl oneration of tablets 'can be avoided, for 25exanple by increasing the
pan speed, by the usendfr Vhigeratisupploneeris.aduering thnt’ deesciprasgdiagethe, or by
appl ying a sub-coatin t.glr'or to curing. - 209 - [00356] In vitro testing

i ncl udi ng di ssol uti oA "4s¥3y and content unifornity test was performed as
follows: 1003571 TablRefisaCty gdta® frofDfodt Tui €6 houRqRededihy arir£hdwst ed in
vitro using 5USP Apparatus 1 (basket) at 100 rpmin 900 ni sinulated
gastric flid wi t houfollyipgpdmimstrationrofhe studyhimps aad (R pbstaindtemed by
rever sed- phase hi gh . ce |1 qui : PLC) on Waters
Atlantis dCl8 3.0 x gg%élﬁréngp%gl?hrhh%%Pldglﬁ,qﬂ&gg%ag&ﬁﬁgﬂwéﬂbhase consi sting of
a m xture of acet oni Gonbemptivh @fttlasgwiic eyenagep vthen fianobighi @8phédrer (pH 3. 0)
at 220 nm 10UV detection.. Sanple ti .rgoi nts incl lede 1.0, '139’&'4'0’ 8.0 and
12.0 hours. 1003581 PhEMHRlstydy dyergmirigration ¥1(l§’ﬁé‘8§°t“88%° B8 subj ect ed
to the assay test. Ogygodons WPL@RRHi@RIGE was extracted fromtwo sets of
ten tablets each with 900 niC of "a 1:2 m xture of acetonitrile and sinmul ated
gastric f3id 15wt hdlistoenefysmeokigce) usenefericatimegraductsmaiihiot45cdaysiofri ng in a
1000-mL vol unetric flggkdunti ia{ t1; anblret S shere ﬁlonglinel}lete\é di spersed or for
overni ght. The sanpl VSYATHE BHUMREFRCTT AHSEVENES S2I28 by rever sed- phase
hi gh perfornmance |.i qBlébd roBRIoad pajdlyts (HN€ad avithi¥it 80 sdeAk| pRéd s0dCi g 3.0 X
250 mm 5 pm colum naintained at 60 C using a nobil e phase consisting 20of
acetonitrile and pot a9®inisHasiensphike stydyndmgsios sHmer dungpthesstedysi t h UV
detection at 280 rim . for 30 mnutes (uncoated) were
subjected to the conf)é%e?)pgsﬁ[%glglr%Gb%}gﬁlt%se@?{.og&ycodone hydr ochl ori de was
extracted¥romten s®psitiat ecsifit &l eire drag icraen, ml@hohkcredn at The2ksmxt ure of
acetonitrile and sinulated gastric fluid w thaut epzyne (SGF).under
constant magnetic st °f r £3f imrlad’léﬁdnyafé‘lgunggﬁ‘hé \?‘I“ﬁgﬁﬁ EWH"%"‘ZF tabl ets
were conpl etely di spgrggfcer for overnight. The sanple solutions were

diluted and anal yzed by reversed-phase high performance liquid
chr omat ogr aphy ( HRLCPositivehabxen\HChphdlkengkdiest- 3. 0 x 30250 nm 5 p. m col um

mai nt ai ned at 60 C usjng a bi.l hase .consi stin - 210 - of.acetonitrile
and potassi um phos'ph?f%sgﬂ%enggagllgergﬁﬁyé\dmé?e pﬂq %mg kahOYVH BRP"H’Z’%%% ion at 280
nm 1003685l The resulhbgorgatitigy.esented in Table 24. 5 Table 24

Exampl e 24




30 min cure Assay (% oxycodone HCO 95.7 Content uniformty (%
oxycodone HC1) | 94.9 Di ssolution (% Released) (n =6) 1 hr 26 2
hr 39 4 W0 26@/028260r 89 12 hr 98 relative to the | abelpcthpzoor/of2s3<ycodone
HCI 10 EXAWMPLE 25 1003611 In Exanple 25, two different 400 ng tablets
i ncluding 60 ng (Exanple 25.1 and 25.2) and 80 ng (Exanple 25.3 and 25.4)
of oxycodone 15 HCI were prepared usin I gh nol ecul ar wei ght pol yet hyl ene
oxi de and | ow nol ecul ar wei ght pol yet hyt¢ne oxi de. Two 100 kg bat ches were
prepared for each formulation. W) 2008/ 023261PCT/|1B2007/ 002515 -211 -
Exanpl e ng/unit 25 ng/unit Ingredient Oxycodone HC1 60 80 Pol yet hyl ene
oxi de (MW approxi mately 4,000, 000; Pol yoxTM WSR- 301) 229.7 216
Pol yet hyl ene oxi de (MAN approxi mately 100, 000;

The Investigator believes the subject to be unsuitable for reason(s)

not specifically stated in the exclusion criteria.

[00373] Subjects meeting all the inclusion criteria and none of the exclusion
5 criteria were randomized into the study. It was anticipated that approximately
34 subjects would be randomized, with 30 subjects targeted to complete the

study. Any subject who discontinued could be replaced.

[00374] Subjects were assigned by the random allocation schedule (RAS) in a
10 2:1 ratio to fasted or fed state, with twenty subjects to be randomized to a

fasted state and 10 subjects to be randomized to a fed state.

Check-in Procedures

15 [00375] On Day -1 of Period 1, subjects were admitted to the study unit and
received a Naloxone HCI challenge test. The results of the test had to be
negative for subjects to continue in the study. Vital signs and SPO, were

measured prior to and following the Naloxone HCI.

20 [00376] The following procedures were also performed for all subjects at
Check-in for each period:

Verification of inclusion/exclusion criteria, including verification
of willingness to comply with caffeine or xanthine restriction

25 criteria.
Routine physical examination at Check-in of Period 1 only (if not
performed at Screening).
Vital signs-blood pressure, respiratory rate, and pulse rate (after
being seated for approximately 5 minutes) —and SPO,, including

30 How Do You Feel? Inquiry.



Pol yoxTM WBR- N10) 106.3 100 Magnesium Stearate 4 4 Total Core Tabl et

Wei ght (ng) 400 400 Exanple 25.1 25.2 25.3 25.4 Total Batch size 100 kg 100
kg 100 kgwhQooskg326Coati ng ng/unit ng/unit Opadry fil m ceariipyol/602i6 Tot al
Tabl et Weight (ng) 416 416 Exanple 25.1 25.2 25.3 25.4 Coating Batch Size
(kg) 91.440 96.307 95.568 98.924 The processing steps to manufacture
tablets were as follows: 5 1. The magnesj,um stearate was passed through a
Sweco Sifter equipped with a 20 nesh scr€en, into a separate suitable
container. 2. A Gento "V' blender (with | bar) - 10 cu. ft. was charged in
the follow ng order: 10Approximately % of the pol yethyl ene oxi de WSR 301
Oxycodone hydrochl ori de Pol yet hyl ene oxi de WSR N10 Remai ni ng pol yet hyl ene
oxi de WBR 301 -212- 3. Step 2 materials were blended for 10 minutes with
the | bar on. 4. NMagSeskn forsl@hvblvéa bvasthalljzsrgest), cotirind, hed Gdoxted " V' bl ender .
5. Step 4 materials were blended for 2 mnutes wwth the | bar off. 6. Step
5 bl end was charged ORE8°528Y8an, tared, stainless steel container. 57.Step
6 bl end was conpresseg: i ation tablet press at
124,000 t ph using 13)@%@%%&%&@?}2%%@?(8@0%3@ Sé@ﬁitg)se (enbossed) tooling.

8. Step 7 tabl ets -welNerifioatibebfimedicagion 8nd meHicAldustor- Coat coating pan at a

| oad of 91.440 kg ( | e. . 25. 1 6. 307. k Exanpl e. 25.2), 95.568 10kg

( Exanpl e %55.3) and 9 .oggoéfn%‘?(’@&%ﬁ?%mfgft%%g(@dr oégl;%h speed was set at 6
to 10 rpm and the tabld@brsbede@RoMRENEdnd fdcbMig) exhaust air tenperature to
target a 55 Cinlet tenperature. Filmcoating was started once the exhaust
t enper at ure approached 40 C and continued for 10, 15 or 16 mnutes. This
initial filmco . d j v f bl ets
to function s VAL TRSHPRES REhin Bl M Rbaly F S8 Shuay BE rbos b, O
conpl etion of the thedaigaeaden (inthdidgaidobbl ariconamehbat whbelyadatd amp t he
exhaust air tenperature to achieve a t inlet air tenperature of 75 C

r.get
(Exanpl e ¥5. 1 and egatye Rﬂ‘ortt?)da%ﬁg-évéd‘gt‘f’%trcﬁé?n%é?f?ﬁ‘&ﬂ@?cet%‘é‘?n&?@?témof 78

C (Exanple 25.2 anqed%?aé@%anlgaﬁl&?&h%ﬁ%nm& \%Hﬁ%&ia?@l%éég)qntaﬁ&%g)uél%ﬁperat ure

for 65 mnutes (Exanp , 52 mnutes (Exanple 25.2), 80 m nutes

(Exanpl e 25. 3) andh&study ﬁruiilesappllépdatpIseuméddqumdﬁmtiOExarrpl e 25.1 and 25. 3,
the curing starting point (as described by nethod 1) was initiated once the
inlet 25 tenperature reached the target inlet tenperature. For Exanple 25.2

and 25.4, the cy§o378] StRHdritdtheMRbtHosé ASPARAA! biGettdWerRadinizZed was

initiated once the exhaust tenperature reached the target exhaust .
treatment sequence in which test and reference treatments are received in a
specified order. The treatment sequence according to the random allocation
schedule (RAS) was prepared by a biostatistician who was not involved in the
evaluation of the results of the study. Randomization was used in this study to
enhance the validity of statistical comparisons across treatments.

20

[00379] The treatment sequences for this study are presented in Table 26.1:

Table 26.1

Period 1 Period 2 Period 3 Period 4

Sequence Treatment
1 ocC 1C 1A 1B
2 1A ocC 1B 1C
3 1B 1A 1C oC
4 1C 1B OC 1A

25



-213 - tenperature. The tenperature profile of the curing processes of
Exanples 25.1 to 25.4 is presented in Tables 25.1.1 to 25.4.1. 11. During

t he curi ngopn@ues®si t he pan speed was increased from 7 toTABIOOM@EKAND! €
25.1 and 25.3) and from 10 to 12 rpm (Exanple 25.2 5and 25.4). For exanpl es
25.1 to 25.4, 20 g of mmgnesium stearate was added as an anti-tacking
agent. The tablet bed was cool ed by setting the exhaust tenperature setting
to 30 C. 12. After cooling, the t abl et 498d was war med usi ng an inlet
setting of 53 C. The filmcoating was started once the exhaust tenperature
achi eved 10approxi mately 39C and continued until the target weight gain of
4% was achi eved. 13. After filmcoating was conpleted, the tablet bed was
cool ed by setting the exhaust tenperature to 27 C. The tablet bed was

cool ed to an exhaust tenperature of 30 C or less was achi eved. 1514. The
tabl ets were discharged. [00362] In vitro testing including breaking
strength tests W ed¥e8 as fol | ows. 20[00363] Cured and coated tablets
were tested in vitro using USP Apparatus 1 (basket) at 100 rpmin 900 ni
sinmul ated gastric fluid w thout enzynes (SGF) at 37 C. Sanples were

anal yzed by rev{038d} pliesstidydhclpdadf fonmsmdyepdriogs,i edcle ithraesingle dgsky ( HPLC) on
WAt Atl antis dCl8
cong{ztin agflz i P@“@F”hig?gHVFPQWEﬁﬁﬁggﬁ8ﬂu§§%§§ﬁﬁyq%?%§§$G%$Shosphate

buffer (pH 3.0) atad%ﬁglsﬂaﬁda\!usisécﬁcstudg?en&mhﬂngemx iod} sibjeoglvade 1.0,
2.0, 4.0, 6.0, 8.0 and 12 hour s 14- 1003641 ncured tablets were

subj ected to a br emifingd withesydnsitesemithe dgyriar g admindsivation pf the sy num of

resi stance o breatiynasosaets aloTRIRRRIA IR AT FubdAFCC 55 1 o

to 25.4.2 Table Zaeﬁl;ﬂedt&'ema)@ﬁ@tmeefopn)hqu)r@dedhfee curing process for Ex.
25.1 Total tinme (mn.) Curing time (M )' Inlet tenp. (O 2 Set exhaust
tenp. (t)0%tenp. Actual exhaust (C)3 Pan speed (rpn) Comments O - 52 60 41 7

5 0 75 60 59 7 ﬁ(ﬁ%i] CULd d36h gtﬁdylgerﬁjjd, fr sﬁﬁjezts wfete administered one of the test

oxycodone formulations (10 mg) or OxyContin® 10 mg tablets (OC) with
240 mL of water, following a 10 hour overnight fast (for fasted treatments).
Subjects receiving fasted treatments continued fasting from food for 4 hours
15 following dosing. Subjects receiving fed treatments started the standard meal
(FDA high-fat breakfast) 30 minutes prior to administration of the drug.
Subjects were dosed 30 minutes after start of the meal and no food was

allowed for at least 4 hours post-dose.

20 [00382] Subjects received naltrexone HCI 50 mg tablets at -12, 0, 12, 24, and

36 hours relative to each test formulation or OxyContin® dosing.

[00383] Subjects were standing or in an upright sitting position while receiving
their dose of study medication. Subjects remained in an upright position for a

25 minimum of 4 hours.

[00384] Clinical laboratory sampling was preceded by a fast (i.e. at least 10
hours) from food (not including water). Fasting was not required for non-
dosing study days.

30
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[00385] During the study, adverse events and concomitant medications were
recorded, and vital signs (including blood pressure, body temperature, pulse

rate, and respiration rate) and SPO, were monitored.

5 [00386] Blood samples for determining oxycodone plasma concentrations
were obtained for each subject at predose and at 0.5, 1, 1.5, 2, 2.5, 3,3.5,4, 5,
6,8, 10, 12, 16, 24, 28, 32, 36, 48, and 72 hours postdose for each period.

[00387] For each sample, 6 mL of venous blood were drawn via an indwelling
10 catheter and/or direct venipuncture into tubes containing K;EDTA
anticoagulant (6 mL-draw K;EDTA Vacutainer® evacuated collection tubes).
Plasma concentrations of oxycodone were quantified by a validated liquid

chromatography tandem mass spectrometric method.

15 Study Completion Procedures

[00388] The following procedures were performed in the clinic for all subjects
at End of Study (Study Completion) or upon discontinuation from the study:
Concomitant medication evaluation.
20 - Vital signs and SPO,, including How Do You Feel? inquiry.
Physical examination.
12-Lead ECG.
Clinical laboratory evaluations (including biochemistry [fasted at
least 10 hours], hematology, and urinalysis).
25 - Adverse event evaluations.

Serum prégnancy test (for female subjects only).
[00389] The results of this study are shown in Tables 26.2 to 26.5.

30 Table 26.2: Mean plasma pharmacokinetic metrics data

Treatments 1A, 1B, 1C and OC (fed state)



nmeasured at the in et,
Evams/e3h. 1

Uncur ed cur ed,
- Breaking strength (N) 112 (n = 50)
215 - Table 25.2.1: Tenperature profile of
(rmm) Curing time (nm)’

2008/ 023261PCT/ 1 B2007/ 002515 -
the curing process for
(C 2 Set exhaust tenp.
Comments O -

Ex. 25.2 Tot al

}igﬁu

23 30 30 9 End cooling 10 determ ned according to nethod I,
3 tenperature neasured at the exhaust.
coat ed Tabl et D memaBmozoddsight (ng)
WO

2 tenperature
15Tabl e

(O tenp. al exhaust (C)3 Pan speed (rpm
69 65 46 10 3 - 75 65 53 10
Treatment 1A-fed
Conax tnax AUC, AUC¢ tin. A, tiag
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 12 12 12 11 12 12 12
MEAN 11.3 5.08 122 134 4.22 0.170 0.0833
SD 5.54 2.46 553 42.5 0.884 0.0292 0.195
MIN 0.372 1.00 1.13 86.2 3.34 0.114 0
MEDIAN 10.7 5.00 120 121 3.94 0.177 0
MAX 20.5 10.0 221 223 6.10 0.207 0.500
GEOMEAN 8.63 NA 85.8 128 NA NA NA
Treatment 1B-fed
Crnax tmax AUC, AUC;y tiz, A, tiay
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 12 12 12 12 12 12 12
MEAN 14.2 5.25 133 134 437 0.164 0.0833
SD 3.36 1.48 40.2 403 0.947 0.0283 0.195
MIN 8.11 3.00 63.7 64.5 3.28 0.0990 0
MEDIAN 14.2 5.00 126 127 4.22 0.165 0
MAX 18.5 8.00 205 207 7.00 0.211 0.500
GEOMEAN 13.8 NA 127 128 NA NA NA
Treatment 1C-fed
Ciax tmax AUC, AUC;,¢ ti, A, tig
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 12 12 12 12 12 12 12
MEAN 17.1 4.21 138 139 441 0.162 0.0417
SD 4.66 1.21 429 429 0.843 0.0263 0.144
MIN 11.6 1.50 91.4 92.5 343 0.107 0
MEDIAN 16.5 4.50 122 123 4.03 0.173 0
MAX 27.9 6.00 218 219 6.49 0.202 0.500
GEOMEAN 16.5 NA 133 134 NA NA NA
Treatment OC-fed
Crnax tmax AUC, AUCy¢ tin, A, tiag
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 12 12 12 12 12 12 12
MEAN 13.2 3.17 142 143 4.83 0.146 0
SD 3.20 1.85 393 39.5 0.702 0.0189 0
MIN 8.85 1.00 95.2 95.9 393 0.105 0
MEDIAN 123 2.25 124 125 4.76 0.146 0
MAX 18.1 6.00 218 219 6.59 0.176 0

I nl et
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GEOMEAN 12.8 NA 137 138 NA NA NA

NA = not applicable.

Table 26.3: Mean plasma pharmacokinetic metrics data

5 Treatments 1A, 1B, 1C and OC (fasted state)

Treatment 1A-fasted

Cinax tnax AUC, AUC;, tin: A, tiag
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 20 20 20 20 20 20 20
MEAN 8.84 4.60 109 111 4.66 0.156 0.0250
SD 2.25 1.90 20.1 20.3 1.26 0.0279 0.112
MIN 4.85 2.00 69.0 69.8 3.56 0.0752 0
MEDIAN 8.53 5.00 114 114 4.29 0.162 0
MAX 13.2 10.0 138 139 9.22 0.195 0.500
GEOMEAN 8.56 NA 108 109 NA NA NA

Treatment 1B-fasted

Crax tnax AUC, AUC;, tin. A, tiag

(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)

N 19 19 19 19 19 19 19
MEAN 9.97 4.58 115 116 4.67 0.156 0
SD 1.82 1.18 23.8 23.8 1.24 0.0309 0
MIN 6.90 2.00 75.2 76.3 3.53 0.0878 0
MEDIAN 10.0 5.00 121 122 435 0.159 0
MAX 14.1 6.00 152 153 7.90 0.197 0

GEOMEAN 9.81 NA 113 114 NA NA NA

Treatment 1C-fasted

Coax tnax AUC, AUC;¢ iz A, tiag
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
N 22 22 22 22 22 22 22
MEAN 13.6 3.75 110 111 4.18 0.169 0.0227
SD 3.79 1.38 18.5 18.5 0.594 0.0256 0.107
MIN 8.64 1.00 70.6 71.1 292 0.135 0
MEDIAN 12.9 3.75 112 113 4.13 0.169 0
MAX 237 6.00 142 143 5.14 0.237 0.500

GEOMEAN 13.2 NA 108 109 NA NA NA




- 80 30 77 12 Start cooling 96 - 37 30 54 12 106 29 25 47 12 116 24 25
30 12 End cooling 51 determ ned according to nethod 2, 2 tenperature
measur ed WO 20689028281et, 3 tenperature neasured at the exlrawaB2007ed25es 25. 2. 2
10 Exampl e 25.2 Uncured cured, coated Initial data cured, coated 2"d
test data Tabl et D nensions Wight (ng) 400 (n = 120) - Breaking strength
(N) 103 (n = 40) _ n=6 n= 6 I32i2§sol ution

Treatment OC-fasted

Cinax tmax AUC, AUG;,¢ tin. A, tiag

(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)

N 19 19 19 19 19 19 19
MEAN 9.73 2.82 114 115 4.82 0.154 0
SD 1.67 0.960 26.0 26.2 1.41 0.0379 0
MIN 7.38 1.00 76.3 77.8 3.11 0.0839 0
MEDIAN 9.57 3.00 112 112 4.37 0.159 0
MAX 13.2 5.00 181 183 8.27 0.223 0

GEOMEAN 9.60 NA 112 113 NA NA NA

NA = not applicable.

Table 26.4:
5 Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 7.1 to 7.3 Tablets Relative to OxyContin® 10 mg
in the Fed State (Population: Full Analysis)

Comparison Cmax AUCt
(Test vs. Ref) LS Mean 90% Confidence LS Mean 90% Confidence
Ratio Interval® Ratio Interval®
(test/reference)’ (test/reference)”
1A vs. OC 67.5 [47.84 ,95.16] 62.6 [39.30, 99.83]
1B vs. OC 108.0 [76.59 , 152.33] 92.9 [58.31, 148.14]
1C vs. OC 129.0 [91.54, 182.07] 97.0 [60.83 , 154.52]

10 *Least squares mean from ANOVA. Natural log (In) metric means calculated by transforming the In
means back to the linear scale, i.c., geometric means; Ratio of metric means for In-transformed metric
(expressed as a percent). Ln-transformed ratio transformed back to linear scale (test = Treatment 1A,
1B, 1C; reference = Treatment OC); ® 90% confidence interval for ratio of metric means (expressed as
a percent). Ln-transformed confidence limits transformed back to linear scale.

15

Table 26.5:
Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 7.1 to 7.3 Tablets Relative to OxyContin® 10 mg
20 in the Fasted State (Population: Full Analysis)



(YO Released) SGF 1 hr - 23 24 2 hr - 39 43 4 hr -
81w 90 99 12 hr -
25. 3. 1. Twopeesarsazee profile of the curing process for

(mn.) Curing tine (mMm )" Inlet tenp.

97 103 WD 2008/ 023261PCT/ 1132007/ 002515 -

(C) 2 Set exhaust tenp.

62 70 61w - 79 88
216 - Tabl e
ErcTaAB2087/00258 ti ne
(O tenp.

Actual exhaust (C)3 Pan speed (rpm Comments O - 55 65 39 7
-229 -
Comparison Cmax AUCt
(Test vs. Ref) LS Mean 90% Confidence LS Mean 90% Confidence
Ratio Interval® Ratio Interval®
(test/reference)” (test/reference)”
1A vs. OC 89.5 [82.76 , 96.89] 97.0 [92.26, 102.79]
1B vs. OC 99.0 [91.33,107.30] 101.0 [95.42,106.57]
1C vs. OC 133.0 [123.23, 96.4 [91.43,101.68]
143.86]

? Least squares mean from ANOVA. Natural log (In) metric means calculated by transforming the In
means back to the linear scale, i.e., geometric means; Ratio of metric means for In-transformed metric
(expressed as a percent). Ln-transformed ratio transformed back to linear scale (test = Treatment 1A,
5 1B, 1C; reference = Treatment OC); ® 90% confidence interval for ratio of metric means (expressed as
a percent). Ln-transformed confidence limits transformed back to linear scale.

EXAMPLE 27

10 [00390]

14.2 to 14.5 containing 10, 15, 20, 30, and 40 mg oxycodone HCI

In Example 27, oxycodone HCI tablets of Example 7.2, and Example

respectively were subjected to a variety of tamper resistance testing, using

mechanical force and chemical extraction to evaluate their resistance to

physical and chemical manipulation.
15
[00391]

Pharmaceutical Ingredient (API) released for intact tablets after in vitro

Test results are compared to control data, defined as percent Active

dissolution in Simulated Gastric Fluid without enzyme (SGF) for 45 minutes.

This comparator was chosen as a reference point to approximate the amount

20 of API present in the body (after 45 min) when the product is taken as

directed. Available results for the current marketed formulation,

OxyContin™, are presented for comparison as well.

[00392]

25 HC], corresponding to Example 7.2, and Examples 14.2 to 14.5) were

Five different strength tablets (10, 15, 20, 30 and 40 mg oxycodone

manufactured. All tablet strengths are about the same size and weight,
therefore all testing was performed on the bracketing tablet strengths with the

lowest API to excipient ratio (10 mg, Example 7.2) and the highest API to



50 75 65 58 7 Start curing 15 10 82 66 66 7 25 20 86 68 70 7 35 30 76 72
72 7 45 40 75 72 72 7 55 50 75 72 72 7 65 60 75 72 72 9 75 70 74 72 72
9 85 80 W0 20@/022269 End curing, add 20 g My St 86 PCT/IB2007/002515

10

15

20

-230 -

excipient ratio (40 mg, Example 14.5). In addition, level 1 testing was
performed on the intermediate tablet strengths (15, 20 and 30 mg, Examples
14.2, 14.3 and 14.4) to assess the resistance to physical manipulation, and
subsequent chemical extraction, when using a mortar and pestle. Further
testing was not performed on these tablets as higher levels of testing employ a
coffee mill which resulted in similar particle size distributions and similar
amount of extracted API for the milled bracketing tablets (Example 7.2 and
14.5).

[00393] The experimental techniques used for this testing were designed to

provide procedures for simulating and evaluating common methods of abuse.
Four levels of tamper resistance were broadly defined to provide an
approximation of the relative level of tamper resistance. Several approaches
to tampering were considered; these include mechanical force (applied to
damage the drug product), availability and toxicity of extraction solvents,
length of extraction, and thermal treatment. Each higher level of tamper
resistance represents an increase in the degree of difficulty necessary to
successfully tamper with a drug product. The definitions of levels of tamper
resistance, including examples of equipment and reagents, are presented in

Table 27.1.

Table 27.1: Definitions and Examples of Testing

Level Definition Degree Of Equipment Reagent Examples
Difficulty Examples

0 Able to be directly abused Negligible N/A None
without preparation

1 Readily abused through a Minimal Crushing tool water,
variety of means without reagent (hammer, shoe,  distilled spirits
or with an easily obtainable pill crusher, etc)  (vodka, gin, etc),
reagent vinegar,

baking soda,

Reagents are directly ingestible cooking oil

and extraction time is shorter




75 30 72 9 Start cooling 96 - 33 30 53 9 106 - 26 30 39 9 112 23 30 30 9
End cooling b5determ ned according to nethod 1,2 tenperature neasured at
the in etwo2oesanzpmn at ure neasured at the exhaust. Tabl epP2%1820@7/4@2515 Exanpl e
25.3 Uncured cured, coated Initial data cured, coated 2"d test data

Tabl et Di nensi ons Weight (ng) 400 (n = 120) - - Thickness (mm - - -
Dianeter (mm - - Breaking strength g?g) (n =40) 111 Tabl e 25.4. 1:
Tenperature profile of the curing proc d for Ex. 25.4
2 Readily abused with additional Moderate  Tools for IV 100% ethanol (grain
preparation requiring some preparation, alcohol, Everclear)
planning milling tool strong acidic and
(coffee mill, basic solutions
Reagents are directly ingestible, blender),
although more harmful, microwave oven
extraction time is shorter, and
thermal treatment is applied
3 Preparation for abuse requires Substantial Impact mill In addition to
knowledge of drug chemistry, (e.g., Fitzmill) previously listed
includes less readily available solvents:
reagents, may require industrial methanol,
tools, involves complex ether,
processes (e.g., two-phase isopropanol,
extraction) acetone,

ethyl acetate
Some reagents are harmful and
not directly ingestible,
extraction time and temperature
are increased

Testing results

Control data (“taken as directed”) and specification limits

5 [00394] Dissolution testing on intact Example 7.2, and Example 14.2 to 14.5
tablets was performed in vitro using USP Apparatus 1 (basket) at 100 rpm in
900 ml simulated gastric fluid without enzymes (SGF) at 37° C. Samples
were taken at 45 minutes of dissolution and analyzed by reversed-phase high
performance liquid chromatography (HPLC). The average results of a
10 triplicate analysis are reported in Table 27.2 and compared to equivalent data

for OxyContin™ 10 mg tablets.

Table 27.2: Control Results - % API Released at 45 minutes

% oxycodone HCI' released at 45 minutes
Sample Preparation OxyContin™  Ex.7.2 Ex.142 Ex.143 Ex.14.4 Ex.14.5
10 mg (10mg) (15mg) (20mg) (30mg) (40 mg)
None (intact tablets) 34 19 20 20 18 19

15

! relative to label claim
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78 76 12 53

-232-

[00395] In addition, Table 27.3 contains the one hour dissolution specification
limits for each of the tablets studied. This illustrates the range of acceptable
drug release at one hour for all formulations tested in this study. It should be
noted that the upper acceptable limit for one hour in vitro release of

5 oxycodone HCI from OxyContin 10 mg tablets is 49%.

Table 27.3: Dissolution (% Released) Specification Limits

Product 1 Hr Specification Limit
Example 7.2 15-35
Example 14.2 15-35
Example 14.3 15-35
Example 14.4 15-35
Example 14.5 15-35
OxyContin™ 10 mg 29-49

10 Level I testing

[00396] Level one testing included crushing with a mortar and pestle and

simple extraction.
15 Level I Results - Crushing

[00397]  After crushing in a mortar and pestle, in vitro dissolution testing was
. performed in triplicate for each product using USP Apparatus 1 (basket) at
100 rpm in 900 ml simulated gastric fluid without enzymes (SGF) at 37° C, as
20 decribed above for control data. Example 7.2 tablets were not able to be
crushed using a mortar and pestle and therefore release of the API was not
significantly increased as compared to the control results. Although difficult,
tablets of Examples 14.2 to 14.5 (15, 20, 30 and 40 mg tablets) could be
broken into large pieces using a mortar and pestle producing little to no
25 powder. This reduction in particle size resulted in higher release of the API;

however, the swelling of the tablet matrix, when dissolved in SGF, provides



20 84 78 79 12 63 30 82 78 78 12 73 40 79 78 78 12 83 50 82 78 78 12 88
55 80 78 78 12 End curing, add 20 g My St 89 - 79 30 78 12 Start cooling 99
38 25 54 WP 200802326126 25 45 12 113 - 23 25 34 12 End ceaclriiBzo7/002det er m ned
according to nethod 2, 2 tenperature neasured at the in et, 3 tenperature
measured at the exhaust.

-233-

protection against dose dumping as less than half of the API was released
after 45 minutes. The OxyContin™ tablets were easily reduced to a powder
using a mortar and pestle resulting in release of most of the API. Figure 40
contains representative images of crushed tablets. Table 27.4 contains the

5 average results for percent API released after crushing.

Table 27.4: Crushing Results - % API Released at 45 Minutes

Sample Preparation % oxycodone HCI' released at 45 min.
OxyContin™ Ex.7.2 Ex.142 Ex.143 Ex. 144 Ex. 145
10 mg (10mg) (A5mg) (20mg) (BO0mg) (40 mg)
Crushed tablets 92 20 41 44 42 43
Control - intact tablets 34 19 20 20 18 19

(45 min release)

10 ! relative to label claim

[00398] Additionally, Example 14.5 tablets could not be crushed between two
spoons demonstrating that additional tools would need to be employed to
crush the tablets. Conversely, the OxyContin™ tablets were easily crushed

15 between two spoons.

Level 1 Results — Simple Extraction

[00399] Example 7.2, and Example 14.2 to 14.5 tablets were crushed in a
20 mortar and pestle and vigorously shaken on a wrist-action shaker, over a 10°
angle, for 15 minutes in various solvents at room temperature. As previously
stated, Example 7.2 tablets were unaffected by crushing in a mortar and
pestle and therefore extraction amounts were not increased. Example 14.2 to
14.5 tablets were crushed using a mortar and pestle before extraction. Due to
25 the swelling of the tablet matrix in the solvents tested, the crushed tablets

remained resistant to comprehensive dose dumping, whereas the



Table 25.4.2

Thi cknesswOrmgs/023261  Di aneter (mn) -

4th- -

n= 6 n= 6 Dissolution (0% Rel eased) SG-F 1 hr -

66 73 6 hr

10

15

20

Exampl e 25.4 Uncur ed cur ed,
coated 2" test data Tabl et Di nensions Wight (ng) 400 (n = 120)

coated Initial

data cured,

- Breaki ng strengchigp7/a@iiyn = 40)
25 29 2 hr

234 -

OxyContinTM tablets released nearly all of the API. Table 27.5 contains the

average amount of API released in each solvent.

Table 27.5: Simple Extraction Results - % API Released at 15 Minutes

% oxycodone HCI' released

Crushed Tablets in OxyContinTM Ex.7.2 Ex.142 Ex.143 Ex.144 Ex.145
Extraction Solvent (10 mg) (10mg) (15mg) (20mg) (30 mg) (40 mg)
Water 92 8 32 30 28 51
40% EtOH (v/v) 101 5 24 18 22 40
Vinegar 102 11 28 35 41 54
Cooking Oil 79 0 2 1 2 6
0.026M Baking Soda 95 6 26 25 29 50
Solution

Control - intact tablets 34 19 20 20 18 19

(45 min release)

! relative to label claim

Level 2 testing

[00400] Level two testing included milling, simulated intravenous (IV)

preparation, thermal treatment and extraction.

Level 2 Results - Milling

[00401] Example 7.2 and Example 14.5 tablets were ground in a Cuisanart®

coffee mill with stainless steel blades (model DCG-12BC) for 1 minute. The

energy output of the coffee mill (1 minute) was determined to be 10.5 kJ. In

triplicate, material equivalent to one dosage unit was removed and analyzed

by dissolution testing using USP Apparatus 1 (basket) at 100 rpm in 900 ml

simulated gastric fluid without enzymes (SGF) at 37° C, as decribed above

for the control data. After one minute, Example 7.2 and Example 14.5 tablets

were milled to similar particle size distributions resulting in both tablet

strengths releasing approximately half of the API. The OxyContinTM tablets

42 47



84 91 81w - 96 99 12 hr - 100 101 Table 25.5 Density (gknB)Il Density
change after curing (%92 Uncured 30 min cure 60 mn cure Exanple 25.1

1. 205 1. %8 200810382615. 560 Exanpl e 25.3 1.207 1.158 1. 156pc41BAb7/00bes density
was neasured as described for Exanple 13. The density value is a nmean val ue
of 3 tablets neasured; 2 The density change after curing corresponds - 218
- to the observed density change in % of, the tablets cured for 60 ruin in
conparison to the uncured tablets. EXA ’E 26 5 1003661 In Exanpl e 26, a
random zed, open-1|abel, single-dose, four-treatnent, four-period, four-way
crossover study in healthy human subjects was conducted to assess the

phar macoki netic characteristics and relative bioavailability of three
oxycodone tanper resistant fornmulations (10 ng 10oxycodone HCl tablets of
Exanples 7.1 to 7.Wereehilied itto b aikinee efdarger piceds abd wGian powden refwdimgiinat i on ( 10

ng), in the fasted and fed state. 10036 dy treatnments were as

fol | ows: 15Test tr’(lféfl?fﬁﬂ’f“g!ete "Fﬁeé‘é"‘t ?Al%i: .]Epﬁe&&c%ﬁmt BT UB et of
Exanpl e 7.3 (For mub@tpigRichidh RO RiRAhINSE. ABBrevRiisRdn@itionsd thé glofind
Treatnment |1B: | x Oxycodone HC110 ng Tabl et of Exanple 7.2 (Fornulation 1B)
adm ni stered in thexdngde @ and ldetabletstsavell20d Peamarggiatinogs. TRisOxycodone
HC110 ng Tablet of Exanple 7.1. (Fornul.ation | adm nistgred j.n fasted
or fed state. Ref e‘?}gﬁglgg??rb%rf’ ?Pmtec{lon agamSt%ﬁercgué?R‘lr%%tﬁ :ezilxcotnpa?ns

OxyContin(r) 10 norehrbbmitivadmapesdfanifidd tdbldihbeffRlmdtager dissdlatbnst at e.
1003681 The treatnments were each adm nistered orally with 8 oz. (240 nL)

water as a single dose in the fasted or fed state. -219- 1003691 As this

study was conduct ed |ty figabs BYnAIIBRGHIL €54 Ap1 iifeQRd B 45 BijhaaeN St

nal t rexone hydrochl oride Was a m red to mnimze opio ated adverse
events. 5Subject selection Screening procedures [00370] The foll ow ng
screeni ng procedures were performed for all potentia Osubjeects at a
screening visit cond od phthi-n-—28—days—pi '-c;

admi ni stration: | nfor PAYPIREFERR O A Ve[ bk, fgight, body mass
index (BM), and denmogpaphipestata vat-tagsr o of —pictusTIT excl usi on

criteria. Medical andalEd CALLERATstory, T3t uding;goncomgant nedi cati on.
Vital signs - blood pressif raskEspiratory rate, oral tenperature, and pul se
rate (aftgy being sedted for approxi nately 5 m nutes) and

! relative to label claim
Relative In Vitro Dissolution Rate

15 [00402] To assess the relative rate of release of the API, dissolution samples
were collected every five minutes from t = 0 to t = 40 minutes for milled Ex
7.2 tablets (coffee mill) and crushed OxyContin™ 10 mg tablets (mortar and
pestle). The OxyContin™ tablet is more easily and effectively crushed using
a mortar and pestle. Although approximately half of the API is released from

20 milled Example 7.2 tablets over 45 minutes, it is released at a gradual rate
that is characteristic of a controlled released product. Dose dumping is not
observed. Conversely, dissolution of milled OxyContin™ tablets results in

complete dose dumping within 10 minutes. This is illustrated in Figure 42.

25 Particle Size Distribution of Milled Tablets



20bl ood pressure and pul se rate after standing for approximately 2 m nutes
- and pul se oxinetry (SP02), including "How do you feel?" Inquiry. Routine
physi cal weamsmsicon (nmay alternately be perforned at ClrethkB2o07/0d625Peri od
1). 25C i nicallaboratory evaluations (including biochem stry, henatol ogy,
and urinalysis [UA]). 12-lead el ectrocardi ogram ( ECG . Screens for
hepatitis (including hepatitis B surfacg antigen [1-1BsAg], hepatitis B
surface antibody [1l-1BsAb], hepatitis C-30anti body [anti-HCV]), and

sel ected drugs of abuse. -220 - Serum pregnhancy test (ferale subjects
only). Serumfollicle stinmulating hornmone (FSH) test (postnenopausal

femal es only) 5Inclusion criteria [00371] Subjects who net the follow ng
criteria were included in the study. Males and fenal es aged 18 to 50,

i ncl usi ve. 10Bo{30468] ghtfiltedrityampld 7.2 and 04.6 satl&e (doffe¢ biill) ard GRhelbs) and a

BM 18 and(kg/ nR). Heal t hy, d free of significgnt abnormal, findin as

det ermi ned by rredi@’éﬁ’&?ﬂ“é‘t%i@ ,m%ﬁg@fséﬁor@gﬂ}d?f‘éﬂ? o‘ﬁ?re\?f‘?lﬁ?edstiygsﬁes‘fméﬁd ECG
Femal es of chi | d- heaNjaRGHhE phreRle! ste dRIAbutRA SShd1GiIRA rAAteRMATR: @BRishherel | abl e
met hod of contraception (e.g., barrier with additional sperm cide foam or

jelly, intra-uterisieveddoi Cemirvtesrasingl vitretion. dbe stavenused @ndigadorresponding
contracept.i ves al one.are not accept.a P I N0, ar si.nenopausal
must have “been poslpﬁséhs%eg&éeaﬁ’regm%%felalag%r12 'ﬁalxl\%ggév}g@%%hgé’%gfe%?eu%] SH.
20W1ling to eat adibtribbigord @aphssitMddiired3 dur i 8036 bhtheshilldy Eximiple’sd e b.Steri a

[00372] The following criteria excluded potential subjects fromthe study.

25 Ferml es who ar dablesgialarger gansi 00y pehedangg paricle veg rihe milsdameiena s n
test) or |actatings;,  AnY:.hi Y c - OM Leohela dhyse for 5
year s, ik EisBlofo Shordhe BRI CBNATD 1B F AR Ra AT,
interfere with drugndRapaticletsizendistdbwioni buti on, metabolism or excretion.
-221- - Use of an opioid-containing nedication in the past 30 days.

Hi story oo known sensitivity to oxycodone, naltrexone, or related _
conpounds. Any hi story OfafjE 805€Sievd 81eEan® CoPFBpoRding MEsHIsias of etiol ogy.
5Any history of seizures or head trauma wth current sSequel ae.
Participation in a clinical drug study during the 30 days preceding the

initial dose in this study. Aﬁg—ﬁ—ﬁﬁﬁ‘l—eﬂﬁ% ring the 30 days
preceding the initial dose in THS UMbsy. L’S'%efzuéﬁv nedi cati on i ncl udi ng

thyroi d hornone replacenent therap§0 (hornonal o@ttraception is allowed),
vitam ns, herbal, and/or m neral s#pplenents, ddfing the 7 days preceding
the initial dose. Refusal to abstabh from food $or 10 hours preceding and 4
hours 15foll owing adm nistration oB0the study detgs and to abstain from
caffeine or xanthine entirely durig each confildgnent. Consunption of

al coholic beverages within forty-etoght (48) houfs of initial study drug
adm nistration (Day 1) or anytime $6l1owi ng ini4ial study drug

adm ni stration. 20H story of snoking or use of nicotine products within 45
days of study drug adm nistration or a positive urine cotinine test. Bl ood
or bl ood producteve@rfigsulds wSimilerednmypgrousr Preparasiogdm ni strati on of the

st udy drul%s or anytinme during the study, except as required by this
protocol . ""25Positive results for urine drug screen, alcohol screen at
Check-in of eacho@®d| odxanipde FB2AG 14I5BsHbts (wend aslded inmhnéoffed)millaad i - HCV.
Posi ti ve Nal oxone HClI _chal |l enge tfst. Péeseﬁtp,q of Gbl bert's
Syndrome or any knésafribReabeseiand plasedonigicippan i TheQxyConthy 10 mg,ablets

| nvesti gator beli } i

specifically stat %gﬁ%ﬁ}%ﬁg&geﬁﬁi}%ﬁsd%r%?%gwgm?gg%%gfW%ﬁgﬁgg%as?hﬁgg{| ng al l
t he inclusion critechapamdorsiactof diskdvesheldmeg prodaesr iThe midedvBxampladdom zed
into the study. It | cipated that oxi nat el 4.subj ect uld be
andor 268, w th S0 BbleE PEpGe vt TRE NS e et ap iR Tel o
who di sconti nued ngélﬂmh&lﬁt%pb@crgi-ofthe i REBBANe M1bjtEBE Grawriftoanshgimad by

t he random al | ocation schedul e S) in a 102:1 ratio to fasted or fed
state, with twent ysysinge eed analyzeddorARlronfensdVery liftle AP svas secaverednd 10
subjects to be ran 1.2 1 . i T ] On
Day -1 of Period 1?8@86} e%%lg 0\?\%&2@1& m%ﬁ%@%ﬁ%ﬁgﬂggéﬁ%%{cﬁgﬁg& ?(ggg‘?ved a
Nal oxone HCl challenge test. The results of the test had to be negative for
subjects to continue in the study. Vital signs and SPQ2 were mneasured prior
to and follow ng the Nal oxone HCL. 20[ 00376] The follow ng procedures were
al so performed for all subjects at Check-in for each period: Verification
of inclusion/exclusion criteria, including verification of willingness to
conply with caffeine or xanthine restriction 25criteria. Routine physical
exam nation at Check-in of Period I only (if not perforned at Screening).
Vital signs-blood pressure, respiratory rate, and pulse rate (after being

Y 1 o . . P . Y. L =1~




- 223 - Screen for alcohol (via breathalyzer test), cotinine, and selected
drugs of abuse. Urine pregnancy test (for all fermale subjects).

Veri fi catworroasio2smdi cati on and nedi cal hi story. 5ConconPCanB200®0i26E | on
nmoni toring and recordi ng. Adverse Event nonitoring and recording. [00377]
For subjects to continue their participation in the study, the results of
the drug screen (including al cohol and cﬁti nine) had to be avail able and
10negative prior to dosing. In additi o'nz, continued conpliance with

concom tant nedi cation and other restrictions were verified at Check-in and
t hroughout the study in the appropriate source docunentation. [00378] Prior
to the first dose in Period 1, subjects were random zed to a 15treat nent
sequence in which test and reference treatnments are received in a specified
order. The tr eat nasitished QxgOonatiate arglublgtst Tabke 7r8xvdtrimsatht simatlatedh schedul e
(RAS) was prepared by a biostatistician who was not involved in the

eval uati on of the ‘F’Eg‘{ﬂnf"és IFPROnteSYlS: Randoni zati on was used in this
study to enhance the validity of statistical conparisons across treatnents.
20 [00379] The treatnent sequences for this study are presented in Table
26.1: Table 26.1 Sequenc&ablrd7o8 Simudated IV Rusnltod V8 APE Redepsed  Tr eat nent

| 2 3 4 IA1IBICICOCIA 1B 1A 1B 1COC 1B 1C OCCIA - 224 - Study
Procedures 1003801 The study included four study periods, each with a

singl e dose 5 adm nistration. There was a. wasdond HQICreleadd Of Seven days

bet ween dose adni ni str atSaéipk Prépaeagioh St udixyPewin'dd ExDu i nBx.@4&h peri od,

subj ects were confined to the study site fflmsl he (I@yngpri (40 meh

adm ni stration of the st fiylagdiyYsrerhr ough 48%ours fbll owi ny admi ni stration
of the study drugs, and Goettolrinedtablstst he study site f¥ 72-H8ur procedur es.
10 1003811 At each study (éminygleasphe sybiects were administered one of the
test oxycodone formulations (10 ng) or OxyContin(r) 10 ng tablets (OC) with
240 nL of water, foll ow.f@ AabkPodi@ur overnight fast (for fasted
treatments). Subjects receiving fasted treatnents continued fasting from
food for 4 hours 15foll ow ng dosing. Subjects receiving fed treatnments
started the sta ( i g breakfast) 30 mnutes prior to

adm ni stration g?%l%eéggz?lhsgf@&g{}ég%gft’aé&te dosed 30 mnutes after start of
the neal 1@nd no food was all owed for at |east 4 hours post-dose. 201003821

Subj ects received nal trexone HCl 50 tablets at -12,0, 12 24, and 36
hours relative ﬂ@4ggkh ﬁ@&‘f‘alftfﬁa%‘?‘ﬁﬁ' ﬁttﬁrflp‘éfytﬁ'ﬁf’illﬁ@v‘jawﬁégiw&f’ tesﬁﬁ%;%%l
Subj ects were st angdif\th@icebduldh sl vBime3idWald. MRS illQNEXdMBIE 712061 Vi ng
their dose of study nedication. Subjects remained in an upright position
for a 25ni ni mum of 1445 tablet mater@beardd nd berdontaindddndP at2drml plingyalgs s
hator) . Fact i ng welbtREEe PR ERROT SRenSH Bbehd oy AR Ater s G O
[00385] DOuring thenigh Pehver in @M B0 aVAY BidrswandoveaiGBMbagI UEBRS) that | ons wer e

recorded, and vital signs (including blood pressure, body tenger atuyre,
pul se rate, and rcspiainarg bigrid seas pnaliepdSpOAPhggniento Adduiosally. SxBeei9s]n Bl ood

sanpl es for deternjnj i+ r i for

cach subj oct at - pr STALE SN GEHA]Rg Nlfe (s GRAGERYY BUAGRS QUEIGT JORERIIRE 1
12, 16, 24, 28, 32 a36al cbBtairdngla ridllébtabket. jhist dalswasfogoreas siken def. 15 00387]
For each sanple, 6 L of vepous . bl ood re.drawn. via an,indwel|jng.

10cat heter and/ or Bt ’\Féﬁ?}‘fﬂﬁ‘&%rﬁﬁg 2?9‘??12 @?r%é\gl%ﬁ?rg?%frﬁﬁt%%?%"“ed

anti coaguj@ant (6 _r'ﬂabl@féﬁirﬁ%@ﬁﬁof‘(@ﬂéﬁé&@ﬁ&ﬁéﬂipf?@ﬁ VaflecQIhisikides: t ubes) .

Pl asma concentrations of oxycodone were quanti by a validated liquid
chr onmat ogr aphy t andienpings Sheméwt wavretxper ment Waschot perf@medyonasngiedt i on

Procedures [00388] .The fol|lqw I rocedur es_ we erfor i he clinic
for all subjects a?xgﬁ@t%ta@%ggo‘?ﬁeﬁﬁﬁ%%qne a?aoiﬁ mél?e ‘r’l}’gg‘ﬁé iafse(r:onti nuat i on

fromthe study: - g@@ﬁﬁ,@mi@@;esemga,cati on eval uation. 20Vital signs and
51302, including How Do You Feel ? inquiry.




Physi cal exam nation. - 12-Lead ECG dinical |aboratory eval uations

(i ncluding biochemstry [fasted at |east 10 hours], hematol ogy, and

uri nal ysiwp.20i85a8k6er se event eval uations. Serum pregnan®gTiuB®D7/(d2015 f ermal e
subj ects only). 1003891 The results of this study are shown in Tables 26.2
to 26.5. 30Table 26.2: Mean plasnma pharnmacokinetic nmetrics data Treatnents
A 1B, 1Cand OC (fed state) WD 2008/Q23261PCT/|B2007/002515 - 226 -
Treatment I1A-fed C',,,x tr,,"i AUC, AUcPnf tini X tia, (ng/nm) (hr)
(nghr/nm.) (ng-hr/nmL) (hr) (I/hr) (hr) N 12 12 12 11 12 12 12 MEAN 11.3 5.08
122 134 4.22 0.170 0.0833 SD 5.54 2.46 55.3 42.5 0.884 0.0292 0.195 MN
0.372 1.00 1.13 86.2 3.34 0.114 0 MEDI AN 10.7 5.00 120

Table 27.9: Thermal Treatment Results - % API Released

% oxycodone HCI' released

Sample Preparation OxyContin Ex. 7.2 Ex. 14.5
(10 mg) (10 mg) (40 mg)
Milled tablets in 100 ml hot water N/A 44 52

(microwave 3 min)
Milled tablets with 10 ml hot water (15
minutes shaken)
Control - intact tablets
(45 min release) 34 19 19

89 58 61

5 ! relative to label claim
Level 2 Results — Extraction

[00406] Example 7.2 and 14.5 tablets were milled in a coffee mill (as per the
10 method described above) and subsequently shaken for 15 minutes in various
solvents at room temperature. The OxyContin™ tablets were crushed using a
mortar and pestle. Table 27.10 contains the average amount of API released
in each solvent. The milled tablets remained resistant to comprehensive dose
dumping in a variety of solvents.

15
Table 27.10;: Extraction Results - % API Released at 15 Minutes

% oxycodone HCI' released

Milled Tablets with OxyContin Ex. 7.2 Ex. 14.5
Extraction Solvent (10 mg) (10 mg) (40 mg)
100% EtOH 96 53 48
0.1N HCI 97 45 51
0.2N NaOH 16 27 17
Control - intact tablets 34 19 19

(45 min release)

! relative to label claim

20



121 3.94 0.177 0 MAX 20.5 10.0 221 223 6.10 0.207 0.500 GEOMEAN 8. 63 NA
85.8 128 NA NA NA Treatnment 1B-fed C',"" t","x AUC, AUC ,,f 11/2z

k tia, (wolmspsfehr) (nwhr/nl) (ng. hr/m L) (hr) (1/hrecthBlooMo@Risl2 12 12
12 12 12 MEAN 14.2 5.25 133 134 4,37 0.164 0.0833 SD 3.36 1. 48

-239 -

Level 3 Testing

[00407] Level 3 testing included extraction for 60 minutes at Room
Temperature (RT) and 50°C.

Level 3 Results — Advanced Extraction (RT, 50°C)

[00408]

Example 7.2 and 14.5 tablets were milled in a coffee mill (as per the

method described above) and subsequently vigorously shaken for 60 minutes

10 in various solvents at room temperature. Additionally, the milled tablets were

extracted in various solvents held at 50°C for 60 minutes using a heated water

bath. Stir bars were placed in each vial to agitate the liquid. After one hour

of extraction the ground tablets retained some controlled release properties

that provided protection against complete dose dumping. Extraction at

15 elevated temperatures is not significantly more effective due to the increased

solubility of the tablet matrix at higher temperatures in most of the solvents

tested. In Table 27.11, amounts released for Example 7.2 and 14.5 tablets are |

compared to 15 minute extraction for crushed OxyContin™ 10 mg tablets.

20 Table 27.11: Advanced Extraction Results - % API Released at 60 Minutes

Milled Tablets
with

Extraction Solvent

% Oxycodone' Released (RT)

*QOxyContin
(10 mg)

Ex. 7.2
(10 mg)

Ex. 14.5
(40 mg)

% Oxycodone1 Released (50°C)

*QOxyContin Ex. 7.2
10 mg (10 mg)

Ex. 14.5
(40 mg)

40% Ethanol (v/v)
100% Ethanol
Cooking Oil

0.IN HCl

0.2N NaOH

70% isopropanol
(v/v)
Acetone

Methanol

101
96
79
97
16
97

60
92

55
66
2
58
38
48

37
71

56
61
4
62
35
35

38
82

N/A 61
78
7
62
41
49

N/A
72

65
67
4

69
17
69

N/A
61



40.2 40.3 0.947 0.0283 0.195 MN 8.11 3.00 63.7 64.5 3.28 0.0990 0 MEDI AN
14.2 5.00 126 127 4.22 0.165 0 MAX 18.5 8.00 205 207 7.00 0.211 0.500

GEOVEAN 1MO0&008A2358T

AUC, ,,f tinz X tin,

10

15

20

25

128 NA NA NA

Treat nent 1C-f edT/1B2007/002515 AUC,
(ng/m.) (hr) (nghr/m) (nwhr/nL) (hr) (1/hr) (hr) N

- 240 -

Ethyl Acetate 83 25 5 39 30
Ether 78 10 2 N/A N/A
Control - intact 34 19 19 34 19 19
tablets (45 min

release)

! relative to label claim; *Crushed OxyContin data at 15 min for comparison.

EXAMPLE 28

[00409] In Example 28, a randomized, open-label, single-center, single-dose,
two-treatment, two-period, two-way crossover study in healthy human
subjects was conducted to assess the bioequivalence of Example 14.1
oxycodone HCI (10 mg) formulation relative to the commercial OxyContin®

formulation (10 mg) in the fed state.
[00410] The study treatments were as follows:

Test treatment: 1x Example 14.1 tablet (10 mg oxycodone HCI)

Reference treatment:  1x OxyContin® 10 mg tablet

[00411] The treatments were each administered orally with 8 oz. (240 mL)

water as a single dose in the fed state.

[00412] As this study was conducted in healthy human subjects, the opioid
antagonist naltrexone hydrochloride was administered to minimize opioid-
related adverse events.

Subject selection

[00413] Screening procedures were performed as described for Example 26.



12 12 12 12 12 12 12 MEAN 17.1 4.21 138 139 4.41 0.162 0.0417 SD 4.66 1.21
42.9 42.9 0.843 0.0263 0.144 MN 11.6 1.50 91.4 92.5 3.43 0.107 0O MeEDI AN
16.5 4. 50wd2808112326¢4. 03 0.173 0 MAX 27.9 6.00 218 219 6. #8TABRA020625500
GEOMEAN 16.5 NA 133 134 NA NA NA Treatnent 0C-fed

10

15

20

25

2241 -

[00414] Subjects who met the inclusion criteria as described for Example 26
were included in the study. Potential subjects were excluded from the study
according to the exclusion criteria as decribed for Example 26, except that
item 11 of the exclusion criteria for this study refers to “refusal to abstain
from food for 4 hours following administration of the study drugs and to

abstain from caffeine or xanthine entirely during each confinement.”

[00415] Subjects meeting all the inclusion criteria and none of the exclusion
criteria were randomized into the study. It was anticipated that approximately
84 subjects would be randomized, with approximately 76 subjects targeted to

complete the study.

Check-in Procedures

[00416] The check-in procedures performed on day —1 of period 1 and at
check-in for each period were performed as decribed in Example 26. Pre-dose
(Day -1, Period 1 only) laboratory samples (hematology, biochemistry, and
urinalysis) were collected after vital signs and SPO, had been measured

following overnight fasting (10 hours).

[00417] Prior to the first dose in Period 1, subjects were randomized to a
treatment sequence according to the random allocation schedule (RAS) as
described for Example 26. The treatment sequences for this study are

presented in Table 28.1.



C.,", tin.

AUC, AUC, f tlaz X2 th,g (ng/nL) (hr) (ng.hr/nm) (nghr/nm.) (hr)

(I/hr) (hr) N 12 12 12 12 12 12 12 MEAN 13.2 3.17 142 143 4.83 0.146 0 SD
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Table 28.1
Period 1 Period 2
Sequence Treatment
1 1x OxyContin® 10 mg 1x Example 14.1
2 1x Example 14.1 1x OxyContin® 10 mg

Study Procedures

[00418] The study included two study periods, each with a single dose
administration. There was a washout period of at least six days between dose
administrations in each study period. During each period, subjects were
confined to the study site from the day prior to administration of the study
drugs through 48 hours following administration of the study drugs, and

subjects returned to the study site for 72-hour procedures.

[00419] At each study period, following a 10 hour overnight fast, the subjects
were fed a standard meal (FDA high-fat breakfast) 30 minutes prior to
administration of either Example 14.1 formulation or OxyContin® 10 mg
tablets with 240 mL of water. No food was allowed for at least 4 hours post-

dose.

[00420] Subjects received naltrexone HCI 25 mg tablets at -12, 0, and 12 hours

relative to Example 14.1 formulation or OxyContin® dosing.
[00421] Subjects were standing or in an upright sitting position while receiving
their dose of Example 14.1 formulation or OxyContln Subjects remained in

an upright position for a minimum of 4 hours.

[00422] Fasting was not required for non-dosing study days.



WO 20081023261PCT/ |1 B2007/ 002515 - 227 - GEOVEAN12. 8NA137138NANANA NA = not
appl i cabl e. Tabl e 26.3: Mean pl asma pharnmacoki netie netrics
data 5Tr exOmosre3bA, 1B, 1C and OC (fasted state) Treat remtiBAw7h@sted C.,.
tr., AUC, AUC "f tiaz k tiag (ng/nmL) (hr) (ng-hr/nmL) (ngthr/nL) (hr)
(2/hr) (hr) N 20 20 20 20 20 20 20 MEAN 8.84 4.60 109 11l 4.66 0.156 0.0250
SD 2.25 1.90 20.1 20.3 1.26 0.0279 0. 1]?% MN 4.85 2.00 69.0 69.8 3.56
0.0752 0 MEDI AN 8.53 5.00 114 114 4.29 442162 0 MAX

[00423]

recorded, and vital signs (including blood pressure, body temperature, pulse

During the study, adverse events and concomitant medications were
rate, and respiration rate) and SPO; were monitored.
[00424]

were obtained for each subject at predose and at 0.5, 1, 1.5,2, 2.5, 3, 3.5, 4,
4.5,5,6,8,10,12, 16, 24,28, 32, 36, 48, and 72 hours postdose for each

Blood samples for determining oxycodone plasma concentrations

period.
10
[00425] For each sample, 6 mL of venous blood were drawn via an indwelling
catheter and/or direct venipuncture into tubes containing K;EDTA
anticoagulant. Plasma concentrations of oxycodone were quantified by a
validated liquid chromatography tandem mass spectrometric method.
15
[00426]

Example 26.

The study completion procedures were performed as decribed for

[00427] The results of this study are shown in Table 28.2.
20
Table 28.2:
Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 14.1 Formulation Relative to OxyContin® 10 mg
in the Fed State (Population: Full Analysis)

25

LS Mean®

Metric

(Test)> | N

(Rel'erence)b

Test/Reference’

90% Confidence
Interval®

Cmnx (ng/mL)

79

13.9 81

13.3

105

(101.06 ; 108.51)

AUC, (ng*hr/mL)

79

138 81

145

95.7

(93.85; 97.68)

AUCinf
(ng*hr/mL)

79

139 81

146

95.6

(93.73 ;97.53)




13.2 10.0 138 139 9.22 0.195 0.500 GEOVEAN 8.56 NA 108 109 NA NA NA
Treatnent 1B-fasted C L., AUC, AUC fif tinz k tin (ng/nm.) (hr) (nghr/m)
(ng. hr/ mywo(hesyo28zAhr) (hr) N 19 19 19 19 19 19 19 MEANPE@TAB2007/BR51515 116
4.67 0.156 0 SD 1.82 1.18 23.8 23.8 1.24 0.0309 O
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? Least squares mean from ANOVA. Natural log (In) metric means calculated by transforming the In
means back to the linear scale, i.e., geometric means.
b Test = Example 14.1 tablet; Reference = OxyContin® 10 mg tablet.
© Ratio of metric means for In-transformed metric (expressed as a percent). Ln-transformed ratio

S transformed back to linear scale.
9 90% confidence interval for ratio of metric means (expressed as a percent). Ln-transformed
confidence limits transformed back to linear scale.

[00428] The results show that Example 14.1 tablets are bioequivalent to
10 OxyContin® 10 mg tablets in the fed state.

EXAMPLE 29

[00429] In Example 29, a randomized, open-label, single-center, single-dose,
15 two-treatment, two-period, two-way crossover study in healthy human
subjects was conducted to assess the bioequivalence of Example 14.1
oxycodone HCI (10 mg) formulation relative to the commercial OxyContin®

formulation (10 mg) in the fasted state.
20 [00430] The study treatments were as follows:

Test treatment: 1x Example 14.1 tablet (10 mg oxycodone HCl)

Reference treatment:  1x OxyContin® 10 mg tablet

25 [00431] The treatments were each administered orally with 8 oz. (240 mL)

water as a single dose in the fasted state.

[00432] As this study was conducted in healthy human subjects, the opioid
antagonist naltrexone hydrochloride was administered to minimize opioid-

30 related adverse events.



MN 6.90 2.00 75.2 76.3 3.53 0.0878 0 MEDI AN 10.0 5.00 121 122 4.35 0.159 O
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Tr eat mentw0Qeodszesmwad Cn,a, t,,,,,, AUC, AUC "( 1112z k tcwmgs200mgu25ly (hr)
(ng-hr/m) (ng.hr/nmL) (hr) (I/hr) (hr) N 22 22 22 22 22 22
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Subject selection
[00433] Screening procedures were performed as described for Example 26.

[00434] Subjects who met the inclusion criteria as described for Example 26
were included in the study. Potential subjects were excluded from the study

according to the exclusion criteria as decribed for Example 26.

10 [00435]  Subjects meeting all the inclusion criteria and none of the exclusion
criteria were randomized into the study. It was anticipated that approximately
84 subjects would be randomized, with approximately 76 subjects targeted to

complete the study.
15 Check-in Procedures

[00436] The check-in procedures performed on day —1 of period 1 and at
check-in for each period were performed as decribed in Example 26. Pre-dose
(Day -1, Period 1 only) laboratory samples (hematology, biochemistry, and
20 urinalysis) were collected after vital signs and SPO; had been measured

following overnight fasting (10 hours).

[00437] Prior to the first dose in Period 1, subjects were randomized to a
treatment sequence according to the random allocation schedule (RAS) as
25 described for Example 26. The treatment sequences for this study are

presented in Table 29.1.



22 MEAN 13.6 3.75 110 111 4.18 0.169 0.0227 SD 3.79 1.38 18.5 18.5 0.594
0.0256 0.107 MN 8.64 1.00 70.6 71.1 2.92 0.135 0 MEDI AN 12.9 3.75 112 113
4.13 0. 1680Qo0#A23563. 7 6. 00 142 143 5.14 0. 237 0.500 GEOrEANBZ@7/B025Fs 108 109

NA NA NA WO 2008/ 023261PCT/ 1 B2007/ 002515 - 228 - Treat nent
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Table 29.1
Period 1 Period 2
Sequence Treatment
1 Ix OxyContin® 10 mg 1x Example 14.1
2 1x Example 14.1 Ix OxyContin® 10 mg
5 Study Procedures

[00438] The study included two study periods, each with a single dose
administration. There was a washout period of at least six days between dose
administrations in each study period. During each period, subjects were

10 confined to the study site from the day prior to administration of the study
drugs through 48 hours following administration of the study drugs, and

subjects returned to the study site for 72-hour procedures.

[00439] At each study period, the subjects were administered the Example
15 14.1 formulation or OxyContin® 10 mg tablets with 240 mL of water,
following a 10 hour overnight fast. Subjects continued fasting from food for

at least 4 hours post-dose.

[00440] Subjects received naltrexone HCI 25 mg tablets at -12, 0, and 12 hours

20 relative to Example 14.1 formulation or OxyContin® dosing.

[00441] Subjects were standing or in an upright sitting position while receiving
their dose of Example 14.1 formulation or OxyContin®. Subjects remained in
an upright position for a minimum of 4 hours.

25



AUCt AUC ar tinz Xi th,, (ng/nL) (hr) (nghr/nm) (ng.hr/nm) (hr) (1/hr)
(hr) N 19 19 19 19 19 19 19 MEAN 9.73 2.82 114 115 4.82 0.154 0 SD 1. 67
0. 960 26.W02608A232641 0.0379 0 MN 7.38 1.00 76.3 77.8 3Pt1/1820088@50 MEDI AN
9.57 3.00 112 112 4.37 0.159 0 MAX 13.2 5.00 181 183 8.27 0.223 0 GEOVEAN

9.60 NA
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[00442] Clinical laboratory sampling (Day -1) was preceded by a fast (i.e. at
least 10 hours) from food (not including water). Fasting was not required for

non-dosing study days.

[00443] During the study, adverse events and concomitant medications were
recorded, and vital signs (including blood pressure, body temperature, pulse

rate, and respiration rate) and SPO, were monitored.

[00444] Blood samples for determining oxycodone plasma concentrations
were obtained for each subject at predose and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4,
45,5,6,8,10,12, 16,24, 28, 32, 36, 48, and 72 hours postdose for each

period.

[00445] For each sample, 6 mL of venous blood were drawn via an indwelling
catheter and/or direct venipuncture into tubes containing K, EDTA
anticoagulant. Plasma concentrations of oxycodone were quantified by a

validated liquid chromatography tandem mass spectrometric method.

[00446] The study completion procedures were performed as decribed for

Example 26.
[00447] The results of this study are shown in Table 29.2.

Table 29.2:
Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 14.1 Formulation Relative to OxyContin® 10 mg

in the Fasted State (Population: Full Analysis)

LS Mean® Test/ 90% Confidence

Metric N | (Test)® | N [(Reference)’ | Reference’ Interval’

Conax (ng/mL) 81 9.36 81 9.15 102 (99.35,105.42)




112 113 NA NA NA NA = not applicable. Table 26.4: 5Statistical
Results of Oxycodone Pharmacokinetic Metrics: Bioavailability Exanple 7.1
to 7.3 Tawbeves/Radeati ve to OxyContint 10 ng in the Fed ScatiB200RoEaisati on:
Ful I Anal ysis) Conparison (Test vs. Ref) LS Mean Ratio Best/referencet Cmax
90% Confidence Intervalb LS Mean Ratio (test/ref erence)a AUCt 90%
Confidence Interval” 1A vs. OC 67.5 [47 , 95.16] 62.6 [39.30 , 99.83] 1B
vs. OC 108.0 [76.59 , 152.33] 92.9 158.2 , 148.14] ICvs. OC 129.0 [91.54
, 182.07] 97.0 [60.83 , 154.52] 10a Least squares nean from ANOVA. Nat ural
log (In) netric neans cal culated by transform ng the In neans back to the

| inear scale, i.e., geonetric neans; Ratio of netric neans for
In-transfornmed netric (expressed as a percent). Ln-transforned ratio
transforned Hagic, thhgtht/mhear seéalle (West 8E [Tre®nment 1983 1B, (PR20,1¢H48y ence =
Treat ment OC)[auT, I08%naGRN) | dewsce | gerfval [forimatip oB.omefri@4.aeans9)
(exlpressed a; a percent). Ln-transforned confidence Timts transfornmed back
to linear sc Sast &2 labl e 26,8 codone
Phar r nacoki ne | ) rtismga':’:r cé?ea?/VA r” +C%Mfg%h%to ?H’%&s_ﬁ?g@f.%@él}{

Rel ati ve to %o sbzf\et[e (Popul ation: Full

Anal ysi s) B‘f/ Test vs.

Ref) LS r?% e‘gelgg(é‘lef'}ﬁ ?’é'} VS %’3“5 ’@’beé) : aperc Pl transc%orméd S

to linear scale:
0% confidence interval for ratio of metric means (expressed as a percent). Ln-transformed
confidence limits transformed back to linear scale.

10 [00448] The results show that Example 14.1 tablets are bioequivalent to
OxyContin® 10 mg tablets in the fasted state.

EXAMPLE 30

15 [00449] In Example 30, a randomized, open-label, single-center, single-dose,
two-treatment, two-period, two-way crossover study in healthy human
subjects was conducted to assess the bioequivalence of Example 14.5
oxycodone HCI (40 mg) formulation relative to the commercial OxyContin®
formulation (40 mg) in the fed state.
20
[00450] The study treatments were as follows:

Test treatment: 1x Example 14.5 tablet (40 mg oxycodone HCI)
Reference treatment: 1x OxyContin® 40 mg tablet

25
[00451] The treatments were each administered orally with 8 oz. (240 mL)

water as a single dose in the fed state.

[00452]  As this study was conducted in healthy human subjects, the opioid
30 antagonist naltrexone hydrochloride was administered to minimize opioid-

related adverse events.



Intervalb LS Mean Rati o Cest/referencer AUC 90% Confidence Interval” I A
vs. OC 89.5 [82.76 , 96.89] 97.0 [92.26 , 102.79] IB vs. OC 99.0 [91.33,
107. 30] MW0.200812352642 , 106.57] 1 C vs. OC 133.0 [123.23 pPCIAB2086D0296 4
[91.43 , 101.68] a Least squares nean from ANOVA. Natural log (In) netric
means cal cul ated by transformng the In neans back to the |inear scale,
i.e., geonetric neans; Ratio of netric ans for In-transfornmed netric
(expressed as a percent). Ln-transformed”ratio transformed back to |inear
scale (test = Treatnment IA 51 B, IC reference = Treatnent OC); h 90%
confidence interval for ratio of nmetric nmeans (expressed as a percent).
Ln-transforned confidence Iimts transformed back to |linear scale. EXAVPLE
27 10[ 00390] In Exanple 27, oxycodone Ml tablets of Exanple 7.2, and
Exanpl e 14.2 toSlBjct s@éitwnni ng 10, 15, 20, 30, and 40 ng oxycodone HC1
respectively were subjected to a variety of tanper resistance testing,

usi ng nmechani cal force and chem cal extraction to evaluate their resistance
to physical and i C i i : I conpar ed
to control dat a,md(}??] ngslcf r%@m&g# !():(Zetr?'tu&%&ei}ggérp ar %&gﬁst%l}lggfﬁ?l%xrﬁrgg{?n(tp (API)
rel eased for intact tablets after in vilro dissolution in Sinulated Gastric

Fluid without e (SGE) for, 45 mnutes. This.conparatar S._chosen as a
r ef er ence poi nt T@vﬁggbpr G ¥hq et ?S‘%‘Hftermsr%rs‘é@%e tfo%l\ﬁx?rﬂ@eggdy
(after 45 min) wheRedhgllcadn e ét@dé(@K@Htiﬁ%ugj'eét@%%jexoﬁ)@d'fﬂﬂ fhelstglyl ts for
the current nmarketed fornul ation, yContinTM are presented for conparison
as wel|l. [00392] Fiogerdifigftbéheenclusiqnegitieria asslscubed fio_n.gxamsl,e 2ppexcgpt thald 40 ny
oxycodone 25MCl, corr di ng 1.0 Exanpl ; 4 .0 14.5)
wer e manuf act ur ed.l(t)cfﬁ1 ﬁfgggﬁeeetxglgfl%ﬁﬁfm@ f(grrtéisg%%d&{}g¥egge<t%£ér§§asl%’iael%éatrllrg wei ght,
therefore all testfrog fd&Sfop@Hoarsfolowingtddmibis@atontofnige stab) diugsandetogt hs wi t h
the |l owest APl to excipient ratio (10, ng, Exan('ipl e 7'%\-). %Qﬂ t he hi ghest API
to - 23000 exci piahstain Hemgafigme of xanthinggntarelydusing eagh cQUINEMGAL ™ | evel 1
testing was perfornmed on the internediate tablet strengths (15, 20 and 30
ng, Exanples 14.2, 14.3 and 14.4) to assess the resistance to physical

mani pul ati on, anfed4s8ps eSybfoets mbstmigedl theiichaonicoitsriadnd mous bhhe gxelosivar and
pestle. Further 5testing was not. perforned on these.tabl ets as hi.gh

|l evel s of testing EHPIDYCR réﬁ‘i]%ég niq th\‘Rﬁ}“éiPi'nIlI &% F‘E%Cdpﬁt%ﬁde@’iawpé?’“%&ﬁy. cle
si ze distributionsgafgistdivd @l ba MRIEOMIRY, fithsloRINARY 76ubjehie b
bracketing tablets (Exanple 7.2 and 14.5). 101003931 The experi nent al

t echni quel used f osomplets theestudyng wer e desi gned to provi de procedures for
simul ati ng and eval uati ng common net hods of abuse. Four |evels of tanper
resi stance were broadly defined to provide an approxi mation of the relative
| evel of tanper lekih Precdup&ver al approaches to tanpering were

consi dered; these include nmechanical force (applied to 15damage the drug
product), availability and toxicity of extraction solvents, |ength of
extraction, and I ][’rg_ plg i _ apar i stance
represents an i r{{):@ggg e ?%J@%Ee egrngﬁlg% P%Ihgp'lﬂ %:du{)ﬁx/gnelg(féfsﬁsegl?sqtaga%

successf uid y tanpechesk-imfa edehperiadoskre perfdimeddhe idecritiedon Examplegipe Pes-ddse

t anper resistance, jncluding ex | es of equi nt and reagents, ar
presented in 20Tab{l¥®Yz?: e.“"%ajb?’ggﬁ?g‘ir?m%ﬁ??ﬁlFﬁn@ﬁ?ag’ﬁ%yéﬁ’gﬁ?"@gﬁ&aﬁesti ng
Level Definiti OnDe\gﬁﬁﬁ%sg) vieblE AR RAROG sianaaid SBODhd beeHInieabuaapl es

OAbl e to be directly abusedNegli gi ble N ANone without preparation Readily
abused t hrough aM followin® fastingfgr & ouhimure of 4 hawiset y of means wit hout

reagent (hamrer, shoe,distilled spirits or with an easily obtai nabl epill
crusher, etc)(vodka, gin, etc), reagentvinegar, baking soda, Reagents are

di rectly jngest ijpd4Erpokprigt toithe SO i PeiddoN) shibjed@ts weresianddmized t281 -
2Readi |l y abused wi th addi ti onal Moderate preparation requiring so SpI anni ng

treatment sequence according to the random allocation schedule (RAg)Ea
described for Example 26. The treatment sequences for this study are

presented in Table 30.1.



Reagents are directly ingestible, although nore harnful, extraction tine is
shorter, and thermal treatnent is applied 3Preparation for abuse

requi r esSmb=vesm2smi knowl edge of drug chemi stry, includesThBz®7/n@ath | y
avai | abl e reagents, may require industrial tools, involves conplex
processes (e.g., two-phase extraction) Tools for IV preparation, mlling
tool (coffee mll, blender), mcrowave _qgven 100% et hanol (grain al cohol,
Evercl ear) strong acidic and basic sol"#Pons I mpact mll (e.g., Fitzmll)
In addition to previously |isted solvents: methanol, ether, isopropanol,
acetone, ethyl acetate Sone reagents are harnful and not directly

i ngestible, extraction tine and tenperature are increased Testing results
Control data ("taken as directed') and specification limts 51003941

Di ssolution testing on intact Exanple 7.2, and Exanple 14.2 to 14.5 tablets
was performed in vitro using USP Apparatus 1 &basket) at 100 rpmin 900 m
sinmul ated gastric fluid wthout enzyneérﬂ@Eﬁ9-at 37 C. Sanples were taken
at 45 mnutes of dissolution and anal yzed by reversed-phase high

performance |iquid chromatography (HPLC) . —Theaver= resurts—of a
10triplicate anal ysis are reported Periodhb) ¢ 27 2 an ﬁ“ﬂ%ggLed—Lo equi val ent
data for OxyConti nTM Sé&quemcé abl ets. Tabl e Ake2tméiantrol Results - '"1/0 AP

Rel eased at 45 m nutes in® ards done HCl |

. 1x OxyContin~ 40 1844 &0

rel eased at 45 m nutes %anple p é(apgff g??qut}xe E 5‘?Ex. 14. 2 Ex.

14.3 Ex. 14.4 Ex. 14.5 19 ng(10 x'(‘TBeﬁa) (20 F‘ré%;‘y Bi8y39 P80 ng) None

(intact tabl ets)341920201819 15 relative to label claim - 232 - [00395] In

addi tion, sTabl eggr l.0s the one hour dissolution specification limts
’ S qﬁ&%@&ﬂ g ne ! P

for each of the tablets stﬁdled. This illustrates the range of acceptable

drug rel ease at one hour for all fornulations tested in this study. It

houl d b ted t : table |init f h in_vit
el ease of Soxy SR e PRSinEiGRTR ity ey RinP R p SV Ll 027 5
Di ssol ution (1)/0 J3alifegfbn. PREE iWdsG@avdsBbutlperibd 6 Arlegusik Haly bebwesi ddseat i on

Limt Exanple 7.215-35 Exanple 14.215-35 Exanple 14.315-35 Exanpl e
14. 415- 35 Exanpl e atlmisissat@ms Ok gachstudy peried Dryoeeaoh parieds Gehjeqts Wegt i ng

[ 00396] vel one test] { i i -t ar. e and
sinmpl e ebt%r acti on.coﬁféﬁ%(?/%lthggtkggglﬁet@&ﬂ%%%%ﬁr?tgrl&f Wﬁk@?gﬂh@s&fgkl ng in a
mortar and pestl e,drigs thidugh 48imvas fullbwingadsiinisteatioasf per fatyndrdgs, and r i pl i cat e
for each product using USP Apparatus 1. (hasket) at 100 rpmin 900 ni

si nul at ed gastricfWPEF@TWPFWBGQﬂ@ﬁ%ﬁﬁégegﬁéﬁﬁmﬁ¥p§¢e Ire%s 20decri bed above
for control data. Exanple 7.2 tablets were not able to be crushed using a
nortar and pestle and therefore release of the APl was not significantly

i ncreased as cofi#469 tAt eablestodynperodd, fdbminga 1Ahoroawgmightifastcthe subjecadl et s

of Exanples 14.2 to 14. 15 0, ngd. 4 t.abl .coul d. be broken
into | arge pieces WEF gﬁjs%gtﬁ’bqafifneﬁﬁ@l%ég‘?b'gag%ﬁﬁtﬁgé 'I)"frll&rsémto(r)?ono
25powder . Thi s rediglihRiatich ¢rithbkaingile €4.5 ¢smhull@cbnl 6t thiy@oatin® £0 pigse of the
APl ; however, the swelling of the tablet matrix, when dissolved in SG,

provi des -233 - pablesorittotlaghioh stateroNe fendipasralosied fersa Igasthhois POt t he
APl was rel eased qL%gr 45 m nutes. The OxyConti nTM tabl ets were easily
reduced to a powder Using a nortar and pestle resulting in release of nost
of the API. Figure 40 contains representative inmages of crushed tablets.

Tabl e 27.4 contains the 5average results for rcent, APl rel e after
CrUshi ng 20Tabl o [08H68] | GubiarTg Rt e S0 il Bt al Z A5 Rt
Sanpl e Preparati ong o 0xeRAQRS Ekiiniple 18/588 7R atén 420 Contin® dosing.

[00461] Subjects were standing or in an upright sitting position while receiving
their dose of Example 14.5 formulation or OxyContin®. Subjects remained in

25 an upright position for a minimum of 4 hours.

[00462] Fasting was not required for non-dosing study days.



OxyContinl m110 ng Ex. 7.2 (10 ng) Ex. 14.2 (15 ng) Ex. 14.3 (20 ny) Ex.
14.4 (30 ng) Ex. 14.5 (40 ng) Crushed tablets 92 20 41 44 42 43 Control -
i ntact tavbebss/ds1mr el ease) 34 19 20 20 18 19 10rel arcraBroo7/h@bed cl ai m
1003981 Additionally, Exanple 14.5 tablets could not be crushed between two
spoons denonstrating that additional tools would need to be enployed to
crush the tablets. Conversely, the CknggtlnTNItablets were easily crushed
15bet ween two spoons. Level 1 Results impl e Extraction 1003991 Exanpl e
7.2, and Exanple 14.2 to 14.5 tablets were crushed in a 20nortar and pestle
and vigorously shaken on a wist-action shaker, over a 100 angle, for 15
m nutes in various solvents at roomtenperature. As previously stated,
Exanple 7.2 tablets were unaffected by crushing in a nortar and pestle and
t herefore extraction anbunts were not increased. Exanple 14.2 to 14 5

estl e before. extracti.on.

tabl ets were cr a nortar and

25t he swel | ing i&p‘%gb tslél'ff? thsiufy adverse feentyindhoneomitant e lctaﬂgnsc‘fyffghed
tabl ets remai ned rFeéd)ra&@%dwﬁalg@ggkr(ﬁﬁmgﬁow@%sﬁwme pfigaspile VO
2008/ 023261PCT/ | B2007/ 002515 4 - tinTMtablets releasedpnearly

all of the API. TalslegamyreSpicationapiasancheP@ywerggeordionadat of APl rel eased in
each solv%pt Table 27.5: Sinple Extraction Results - % APl Rel eased at 15
M nutes 5 Vo oxycodone HCI | rel eased Crushed Tablets in
OxyContinnl  EX. [00464FX.Bl1d4d ganipfles ot datemfinindoxd cddone plasmalohcatiations Sol vent
(10 ng) (10 no) were obtained for each subject at predose and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4,
45,5,6, 8,10, 12, 16, 24, 28, 32, 36, 48, and 72 hours postdose for each
period.
10
[00465] For each sample, 6 mL of venous blood were drawn via an indwelling
catheter and/or direct venipuncture into tubes containing K;EDTA
anticoagulant. Plasma concentrations of oxycodone were quantified by a
validated liquid chromatography tandem mass spectrometric method.
15
[00466] The study completion procedures were performed as decribed for

Example 26.

[00467]) The results of this study are shown in Table 30.2.
20
Table 30.2:
Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 14.5 Formulation Relative to OxyContin® 40 mg
in the Fed State (Population: Full Analysis)
25

LS Mean® Test/ 90% Confidence
Metric N | (Test)’ | N [(Reference)’|Reference Interval®
Ciax (ng/mL) 76 59.8 80 59.9 99.9 (95.40, 104.52)
AUC, (ng*hr/mL) 76 514 80 556 92.5 (90.01,94.99)
AUC;,s (ng*hr/mL) 76 516 80 558 92.4 (90.00 , 94.96)




(15 ng) (20 my) (30 nmg) (40 ng) Water 92 8 32 30 28 51 40% EtOH (v/v) 101 5
24 18 22 40 Vinegar 102 Il 28 35 41 54 Cooking Ol 79 0 2 1 2 6 0.026M
Baki ng Sosta 2088/@3%6 25 29 50 Sol ution Control - i mrcaaB2abdi2ets 34 19
20 20 18 19 (45 mmrelease) relative to | abel claimLevel 2 testing 10
100400] Level two testing included mlling, sinulated intravenous (IV)
preparation, thermal treatnent and extraction. Level 2 Results - MIling 15
1004011 Exanple 7.2 and Exanple 14.5 tanl“ets were ground in a Cuisanart(r)
coffee mll with stainless steel blades (nmodel DCG 12BC) for 1 minute. The
energy output of the coffee mll (1 mnute) was determned to be 10.5 kJ.
In triplicate, material equivalent to one dosage unit was renoved and
anal yzed 20by di ssolution testing using USP Apparatus 1 (basket) at-100 rpm
in 900 mM si nileat dargash fraon ANOV AL Matirkl dagt(Inpnaiicresny @GR teddtly u3iéfoEpingide In
decri bed abowveeafidack théhe Gipat scadd, i dae@netribinteds. one m nute, Exanple 7.2 and
Exanpl e 14. 5 % dol-atxampler4es mibldt] Rethrehe@ =ShxpConain® angtitdde si ze di stributions
resul ting i n Yekibof e cetear trér &GN ETSrmE €8RS Xpees P B (péicenmt ial-tyandTainkd @fio t he API .
The OxyCorst i nulvfbrabd gikiSto linear scale. .

9 90% confidence interval for ratio of metric means (expressed as a percent). Ln-transformed

confidence limits transformed back to linear scale.

[00468] The results show that Example 14.5 tablets are bioequivalent to
10 OxyContin® 40 mg tablets in the fed state.

EXAMPLE 31

[00469] In Example 31, a randomized, open-label, single-center, single-dose,
15 two-treatment, two-period, two-way crossover study in healthy human
subjects was conducted to assess the bioequivalence of Example 14.5
oxycodone HCI (40 mg) formulation relative to the commercial OxyContin®

formulation (40 mg) in the fasted state.
20 [00470] The study treatments were as follows:

Test treatment: 1x Example 14.5 tablet (40 mg oxycodone HCI)

Reference treatment:  1x OxyContin® 40 mg tablet

25 [00471] The treatments were each administered orally with 8 oz. (240 mL)

water as a single dose in the fasted state.

[00472] As this study was conducted in healthy human subjects, the opioid
antagonist naltrexone hydrochloride was administered to minimize opioid-

30 related adverse events.



-235 - were mlled into a mxture of |arger pieces and sone powder
resulting in nearly conplete release of the API. Table 27.6 contains the
aver age awoundas/aB26APl rel eased fromthe mlled tabl ets. PAT/IBLOVI@AN Yy
mentioned, the ground Exanple 7.2 and 14.5 tablets swell and becone

gel ati nous. This phenonenon provi des protection agai nst dose dunpi ng.
Figure 41 contains representative inmags 3of mlled tablets before and after
di ssolution. Table 27.6: MIling Results”- % APl Rel eased at 45 M nutes %
oxycodone HClI | rel eased Sanple Preparation OxyContin (10 ng) Ex. 7.2 (10
ng) Ex. 14.5 (40 ng) MIled tablets 93 47 52 Control - intact tablets 34 19
19 (45 mmrel ease) relative to label claimRelative In Vitro

Di ssol ution Rate 151004021 To assess the relative rate of rel ease of the
APl , dissolution sanples were collected every five mnutes fromt =0 tot
= 40 mnutes for Er]'lle Ex 7.2 tablets (coffee mll) and crushed

OxyCont i nTM 10 AYPIeshbie§eeioPnort ar and pestle). The OxyContinTMtablet is
nore easily and effectively crushed using a nortar and pestle. Although
approximately half of the APl is released from20 mlled Exanple 7.2

tabl ets over 45[084A3} eScréeningprocedures sv¢reaperforged dsidescribedior Fxpmple 26.

char act erissti c of a controlled rel eased product. Dose dunping is not
observed. "Conversely, dissolution of mlled OxyContinTMtablets results in
conpl ete dose dywoarap \Sublucts wib mictdié @Rlusidni Gitéria sl desaibedtfedExampte g6ir e 42.
- 236 - [00403] MIled Exanple 7.2 and 14.5 tablets (%&{gl:eg? m II)%‘gnd
crushed OxyCont i nTwerganchgdeddan therstudynbetential spkje¢id giereesx LoRLibg SREY by
sieving to eval uat Lt | j.Z€: Ot ST ri. oLt i illed material.
The tablets were sal%g(yéglgﬁ grtﬂélélc?nlsﬁiﬁltzcgggta:%srgsa\% dﬁg{ ?;é%ﬁlﬂ'%iﬁg] si eves used and
t he correspondi ng 5nesh sizes are presented in Table 27.7. As shown in the
particle size distriputjon graphs in Figure 43,. 70 - 80% of .the m.l|ed
Exanpl e 702 andllwlf? gfjt add’I%EFgra eélngé‘ﬂéléerl%flll;féﬁqngﬁf?nﬁﬁp FHeC ?éﬁ‘&&x‘ﬂ%‘?’?m e

si ze of the nilledfi&iLNtRIraddonlikdeEinth Wi SRAY. ALY SntlPpabdtDhhi ApProxiMyennt i nTM
10 ng resulted in a nuch smaller particle size distribution. 10 Table 27.7:
Si eve Sizes and Co¥rsubjssisdvorid b sndginizsd Sivisk appuowimatel B subpeia taggaigd 190 600
40 425 60 250 80 180 i??{O 12 00 75 325 45 Level 2 Results - Sinulated

I nt ravenous PreparZPIPHC 15 S¥a04] Exanple 7.2 and 14.5 tablets were nilled
in the coffee mll (as described above) and placed onto a spoon. The
OxyConti nTM 10 tabl ets were crushed between two spoons. Two mlliliters
of water Mere a§deekimPregedusesoon to extract or dissolve the drug product.
The m |l ed Exanple 7.2 20and 14.5 tabl ets became viscous after the water
was added which resulted in a small amount (<0.3 m) of the liquid being
able to be drawj04m6p &Fheichsek-innpreyadurey@edonneainal dayed dfgerigdll apdat ent . Very

little APl was recqvered r oxi mat el ne mlliliter containing hal f of

the APl was r ecoye&’@ﬁl‘"f‘bfo_rte pe-rlogﬂgé‘?erq g?f?‘lfgﬁglﬁs é&%{@&ﬁf‘? X%&ﬁgﬂ g@f%’f%.

Tabl e 27.8 cont ai npaiyhe mdriddl 188:2¢) lakrhdvenaipiesiheRabfigy OBiotesmibing .and abl e

27.8: Sinul ated | Résults - % APl Released 5 % oxycodone ndl rel eased
20 urinalysis) were collected after vital signs and SPO; had been measured

following fasting for a minimum of 4 hours.

[00477] Prior to the first dose in Period 1, subjects were randomized to a
treatment sequence according to the random allocation schedule (RAS) as
25 described for Example 26. The treatment sequences for this study are

presented in Table 31.1.



Sanpl e Preparation OxyContin | m (10 ng) Ex. 7.2 (10 ng) Ex. 14.5 (40 ny)
Simulated IV prep 49 1 4 Control - intact tablets (45 mn release) 34 19 19
| rel ati weotzoosebmh cl ai m Level 2 Results - Thernmal TreaCmaRt001/0025(30405]
Thermal treatnent was attenpted in the m crowave; however, testing was
unsuccessful in small volumes of water. The mlled Exanple 7.2 and 14.5
tabl et material could not be contalnedégg 10 - 20 m of boiling water

t herefore the anobunt of water was incr ed to 100 m. After 3 mnutes at
15hi gh power in an 800 WAatt m crowave oven (GE Mddel JE835), the renaining
liquid was anal yzed for APl content. Additionally, extraction in a smal
anount of boiling water was assessed by adding 10 ml of boiling water to a
vial containing a mlled tablet. The vial was vigorously shaken for 15

m nutes. As shown in Table 27.9, after applying thermal treatnent the
mlled 20tabl et retained controlled rel g& ﬁg operties that prevented

conpl ete dose dunpi ng. The m crowave ekg tt was not performed on
crushed OxyContin tablets; however, conparlson data fromthe boiling water
experinment is presented:— =238~ T ment Results - %
APl Rel eased oxycodone HCl releask 2 LT tin (10 ng)
Ex. 7.2 (10 ng) Ex. 18eq'11e¢146) m_;) M | 1 ed tatil'leat_mcnt 100 m hot wat er

(mcrowave 3 min) Mlled)tabl etig @y ng,g@% t vv@;;g;(arﬁgﬁ 19isut es shaken)
N A 89 44 58 52 61 Contr - int t abl et 5,m 4 19 19 5
relative to | abel claim Eevel ?(E;El}fi?lgleel‘%(t racf(ld;xﬁkﬁaﬁﬁsgqm%xanpl e 7.2
and 14.5 tablets were mlled |n a coffee mll (as per the 10 nethod

descri bed sabovekyafydpsiebdg@yent | y shaken for 15 minutes in various solvents

at roomtenperature. The OxyContinTM tabl ets were crushed using a nortar
and pestle. Table 27.10 contains t he average anount of APl released in each

| Th | d
durping i n o vaitEFe ot uira e Rl Bbeh HEFRA TR dBe TS - o
APl Rel eased at 15dMiRidtr@son. Tlhér@ vmsmoaﬁa@t paaiod ef edls®d sikdalyebetWvall édss Wi t h

Extraction Sol vent OxyContin ( n? 7.2 (10
administrations in each udy perlod During each period, subjects were

10 confined to the study site from the day prior to administration of the study
drugs through 48 hours following administration of the study drugs, and

subjects returned to the study site for 72-hour procedures.

[00479] At each study period, the subjects were administered the Example
15 14.5 formulation or OxyContin® 40 mg tablets with 240 mL of water,
following a 10 hour overnight fast. Subjects continued fasting from food for

at least 4 hours post-dose.

[00480] Subjects received naltrexone HCI 50 mg tablets at -12, 0, 12, 24, and

20 36 hours relative to Example 14.5 formulation or OxyContin® dosing.

[00481] Subjects were standing or in an upright sitting position while receiving
their dose of Example 14.5 formulation or OxyContin®. Subjects remained in
an upright position for a minimum of 4 hours.

25
[00482] Fasting was not required for non-dosing study days.



Ex. 14.5 (40 ng) 100% EtOH 96 53 48 0. 1N HCI 97 45 51 0.2N NaOH 16 27 17
Control - intact tablets 34 19 19 (45 mmrelease) | relative to | abel claim
- 239 - lwoebosd2Imsti ng [ 00407] Level 3 testing includesgcenBroazbizers for 60
m nutes at Room Tenperature (RT) and 50C. 5 Level 3 Results - Advanced
Extraction (RT, 50C) [00408] Exanple 7.2 and 14.5 tablets were mlled in a
coffee mll (as per the nethod describ g above) and subsequently vigorously
shaken for 60 minutes 10in various sol'\?)’ 3t's at room tenperature.
Additionally, the mlled tablets were extracted in various solvents held at
50C for 60 mnutes using a heated water bath. Stir bars were placed in each
vial to agitate the liquid. After one hour of extraction the ground tablets
retai ned sone controlled rel ease properties that provided protection

agai nst conpl et {00483 ddrpigrihe stity, rade¢rsoeveats ab8eopeamitnt tnedivatientsuvess i s not

significantly nore effectivye. due to. the. increased solubi]it f the tablet
matri x at hi gher tré?fﬁg?‘gtaﬂ‘:{(‘-Sgﬂisfgnrsrz’é’fﬁgfngtqﬁ%o et bo‘?}é%frg’ér.a Y plui%:l e

27. 11, anmount s 1 eliggog feafirdiea TR Pantt P Aerd nchitoplal et s are compared to 15
m nute extraction for crushed OxyConti nTM 10 ng tabl ets. 20Table 27. 11:

Advanced Extraction Results - % APl Rel eased at 60 M nutes MII ed

Tabl ets wi_th Ex i on,,;Sol ven % odonel | )X i nEX,
7.2Ex. 1475 (103@%110%34 W%QFQM‘%&%‘BH‘&%& c‘%ieﬁ‘gglsaé@(c% Hahs cont | nex.
7.2Ex. 14.5 10 ny(vé&e @Bdatftd fodack 0ibjEdt haprbiodevund)at 031 1,565,%962N, A B3, 45 100%
Et hanol 96 66 61 78 67 Cooki ng1 Ol 79 .2 4

45,5,6,8,10, 12,716, 24, 28, 32, 36, 48, and 72 hours postdose for each

period.

10 [00485] For each sample, 6 mL of venous blood were drawn via an indwelling
catheter and/or direct venipuncture into tubes containing K;EDTA
anticoagulant. Plasma concentrations of oxycodone were quantified by a

validated liquid chromatography tandem mass spectrometric method.

15 [00486] The study completion procedures were performed as decribed for

Example 26.
[00487] The results of this study are shown in Table 31.2.

20 Table 31.2:
Statistical Results of Oxycodone Pharmacokinetic Metrics:
Bioavailability Example 14.5 Formulation Relative to OxyContin® 40 mg
in the Fasted State (Population: Full Analysis)

LS Mean® Test/ 90% Confidence
Metric N [ (Test)® | N [(Reference)® | Reference’ Interval’
Coax (ng/mL) 85 46.1 83 477 96.6 (92.80, 100.56)
AUC;, (ng*hr/mL) 85 442 83 463 95.5 (92.93, 98.18)
AUC,; (ng*hr/mL) 85 | 444 | 82 468 94.8 92.42,97.24)

25
? Least squares mean from ANOVA. Natural log (In) metric means calculated by transforming the In
means back to the linear scale, i.e., geometric means.
b Test= Example 14.5 tablet; Reference = OxyContin® 40 mg tablet.



7 4 0.1 NHCI 97 58 62 62 69 0.2N NaOH 16 38 35 41 17 70% i sopr opanol
(v/iv) 97 48 35 49 69 Acetone 60 37 38 N A N A Methanol 92 71 82 72 61

WD 2008/ 0@B264sRCI26h B2007/ 002515 - 240 - Ethyl Acetate 8BCZABH07/0®B815 39
Ether 78 10 2 NA N A Control - intact tablets (45 mn rel ease) 34
-256 -

¢ Ratio of metric means for In-transformed metric (expressed as a percent). Ln-transformed ratio
transformed back to linear scale.

9 90% confidence interval for ratio of metric means (expressed as a percent). Ln-transformed
confidence limits transformed back to linear scale.

[00488] The results show that Example 14.5 tablets are bioequivalent to
OxyContin® 40 mg tablets in the fasted state.

10 [00489] The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of
a few aspects of the invention and any embodiments that are functionally
equivalent are within the scope of this invention. Indeed, various
modifications of the invention in addition to those shown and described

15 herein will become apparent to those skilled in the art and are intended to fall

within the scope of the appended claims.

[00490] A number of references have been cited, the entire disclosures of

which are incorporated herein by reference for all purposes.
20



19 19 34 19 19 relative to label claim *Crushed OxyContin data at 15
m n for conparison. EXAMPLE 28 [00409] In Exanple 28, a random zed,
open-1| abel, single-center, single-dose, 5two-treatnent, two-period,

t wo-way crossover study in healthy human subjects was conducted to
assess the bioequival ence of Exanple 14.1 oxycodone HClL (10 ng)

formul ation relative to the comercial OxyContie fornulation (10 ny)
inthe fed state. 10[00410] The study treatnents were as follows:

Test treatnent:|x Exanple 14.1 tablet (10 ng oxycodone HCl) Reference
treatment: |Ix OxyContin(r) 10 ng tablet 15[00411] The treatnents were
each adm nistered orally with 8 oz. (240 nlL) water as a single dose
inthe fed state. [00412] As this study was conducted in healthy
human subj ects, the opioid antagoni st naltrexone hydrochl ori de was
adm nistered to mnimze opioi d20rel ated adverse events. Subject

sel ection [00413] Screening proceduregs were perfornmed as descri bed

for Exanple 26. - 241 - [00414] Subjects who net the inclusion
criteria Sacrlcped for Exanple 26 were included in the study.
Potentlal—su%re%Fs—mere excluded fromthe study according to the

exclusion criteria as decribed for Exanple 26, except that item 11 of
t he excl usi on ﬁCﬁzB&eﬁ;l’oif Prefa@ifig 4 $oli6 o8l hididell @i eRécPhirRacehit@biliB ke fofin,abst ai n
5from food f rs follow ng adm nistration of the study drugs
and to ab??%Wﬁn¥?3ﬁ$3§fFEVﬁe or xanthine entirely during each

confinenment. " ()004bopinBglkjlest s meeting all the inclusion criteria and
none of the excl usjpn gr o the study. It was
anti ci pated t hat ad groi%lléamgatt?)é @Dlﬁgﬁn Bigect el%s)égl% be random zed,

Wi th approximat el yt @@W%ﬂ@@%ﬁgéﬂ%@#‘é@%]%te t he study.
Check-in Procedure§méﬁgﬁ9ﬂ;§]oﬁhﬁogﬂgck in procedures performed on
day -1 of period 1, _and check-in for each period were perforned as
decribed in Exanpl @ 26% ﬁﬁ@nﬁﬁﬁg”ﬁﬁﬁy 1, Period 1 only) |aboratory
sanpl es (hemﬁﬁn&mgymmh;ochenlstry, and urlnaIyS|s) were col |l ected
after vital nj ght
fasting (10 ho rsfﬁagﬁ§Fq%z?%ﬁm %ﬁgr Qﬁgﬁﬁg t%gﬁ%ﬁ%@%ﬂ@%& é%god 1,
subj ect s wsauenindom zed to a treatnent sequence according to the

random al | ocatigon sghedid eﬁteﬁ&@ea@%aqgc%uﬁﬁ& oRpridRsanedsea c%ﬁng sTéBe
treatment sequences for this stud %)are presented in Table 28, 1. -

242 - TabP@mE@“Tgﬁ%Fﬁﬁﬂ“EﬁgFF8&“2 ”ggﬁﬁéﬁﬁé?ﬂ§&ﬁﬁﬁﬁ@whfP&““tme
OxyCont i ngddenih®tefifpdraturxuaidipelydihiche 2tide fmxaimpd peridddbf i least@syuCo midure( r) 10
ng 5Study Procedures [00418] The study included two study peri ods,
each with _a single dose adm nistration. There was a washout period of
at |east < x ddgEropst el badereindmitgics e stendriselpase majrn apiltn Ser i od.
Buring eagibiPped ioademp@tiboatich iV st H2GoMhing @ehpértnn BLsaBitpuythAdnk Oxifld om

t he day p%lor to a n%ﬂgggratiﬁn of the study drugs through 48 hours
fol | owi ng BaMKPEry st gou §%hdy drugs, and subjects returned to
the study site for 72-hour procedures. [00419] At each study period,
fol | owi ng3a 10T}1|39MEesQMQraﬂ1i1 gRiheifedSH steplch@e SUBQGEISasd BYYEX Brf@dliod s

st andard al FDA hi t. hre 30 m nutes
S T b e Bichiof Sy R e rar PO PRy BT AFS. 10
ng t abl et dorwaitima p2#@ ofidt leaft awat Brminds. f ood was al |l owed for at |east 4

hour s post - dose. 20[00420] Subjects recei ved naltrexone HC125 ngy
tabl ets at -12,.0, and relative t e 14.1 forpul ation
o Ocy Conth n( PYHSEIHEF A L EG5A2 P ST SeRP B ST PH] P e
upri ght smttbndlagretammnmlﬁommhaﬂmmﬂaeﬁmuphgalithel r dose of Exanple 14.1
formul ation or OxyContin(r). Subjects remined in 25an upri ght

position for a_mninu f 4 hours. [0Q0422] Fasti.n not required
for non-ddsi nglE PSS ‘g‘léi}g‘?“ whergidn St"lp"[ OSIERY P %ﬁpvl‘ﬁﬁlé Eeudy,

adver se evenjirsssia of seid Bangivkiti@nt nedlcatlons were recorded, and vital

6. The process of any one of claims 1 to 5, wherein in step c) the extended release matrix

formulation is subjected to a temperature of at least about 60 °C or at least about 62 °C,



LS Mean' Test/ Reference 90% Confi dence Interval Metric N (Test)b N
(Reference)b C""" (ng/nm) 79 13.9 81 13.3 105 (101.06; 108.51)
AUC, (ng*hr/mL) 79 138 81 145 95.7 (93.85; 97.68) AUC (ng*hr/nmL) 79
139 81 146 95.6 (93.73 ; 97.53) - 244 - a Least squares nean from
ANOVA. Natural log (In) netric nmeans cal cul ated by transform ng the
In means back to the linear scale, i.e., geonetric neans. Test =
Exanple 14.1 tablet; Reference = OxyContin(r) 10 ng tablet.

Ratio of netric nmeans for In-transforned nmetric (expressed as a
percent). Ln-transfornmed ratio 5transforned back to |linear scale.
90% confidence interval for ratio of nmetric neans (expressed as a
percent). Ln-transfornmed confidence limts transforned back to |inear
scal e. [ 00428] The results show that Exanple 14.1 tablets are
bi oequi val ent to 100xyContin(r) 10 ng tablets in the fed state.
EXAMPLE 29 [00429] In Exanple 29, a ¢f&ndoni zed, open-|abel,
single-center, single-dose, 15two-treatnent, two-period, two-way

Crossover ;st udy,| ﬂace@se&k{a&ys bueren tl{%lépcleﬁ% RicHB a0 @Qﬁ{eﬁtﬁﬂ i hi@Raess ! he
bi oequi val ence o e 14.1 oxycodone g @Fgg) ormul’ation
a 8]

rel ative tepepBrecyfnBrReuaAP2 O eont F0nErfory @Pw oy 1O GRY fromabauh e
fasted st @t e 10d0uP¥30] The study treatnments were as foll ows: Test
treatment: | x Exanple 14.1 tablet (10 ng oxycodone M) Reference
treatnment: | x OxyContin(r) 10 ng tablet 251004311 The treatnents were
each admi 8i st éheprogsssaficipimy. phergin dhe exterpladrelensy mahix dprmplatioq issupjgted tejpse
in the fasd:Reraftcals@tleast abb@@FE24, aPﬁasHHoﬁt 69 bUEY 2 WAS pGiOM Mot
heal t hy human subj ects, %? %}IOI ant&ﬂgoonl t nal trexone

hydr ochl o GARSUL oIS P Tt dPIRIFs PO 308¥ i d30r el at ed adver se
events. - 245 - Subject selection 1004331 Screening procedures were

performedgas d@gglhldlest f8M 6, E'?ﬁ@r@iﬂlﬂﬁ e%@nde@rell:@s@%&& f&ﬁ%ﬁﬁtxsssumdn@s t he

inclusion criteria as described 5>< r& wer e_ i ncl uded
study. Pot@reRye %fablraébacbgutﬁ%r%méﬂﬂsrsa A r%Fﬂ‘PHE“" gir*aag)/f%%%?bavt&@ to

t he excl usingwescriteria as decribed for Exanple 26. 101004351 Subjects
neeting all the inclusion criteria and none of the exclusion criteria
were random zed into the study. It was antijcipated that apprOX| mat el y

84 subj ectl® woldF arogres ?féﬁalb?n%ram g dPtiELiopt BRYWRSEG oy terperinty of atieast
targeted ta@)ueamarl 2 hi8eabiBous 52RY or floaCihed k2 POIoRb&E BRI foSa Q3@ bf dthe

check-in g{égt% Oalt {Se ng]ﬂgsr ;’rlt eaﬁ.E }gj L¥tes élftljeaséa ou{ @2 mtg[ffs or %éeast gou?%(}és e

for each Ot hed ecrtl
(Day -1, Remitesd 1 onl y) | abor at ory sanpl es (herratol ogy, biochem stry,
and 20urinalysis) were collected after vital signs and 51302 had been

measur ed f [ 1 ove ht .fasti 0 4371 Prior to the
first dosé anlyllglrSP’i%B frﬁ“% jobdgms élv@glg ‘?](]Khe ﬁ‘i?%:eadeg{beqﬁsetr?aérg‘t ment
sequence dmmolamhnngsttm:) ishyabjecad domeap drag @ of o ieas elvethil °€ of RAB) abmt 62 °C,

but less than about 90 °C or less than about 80 °C.

12.  The process of any one of claims 1 to 11, wherein the curing step c) takes place in an

oven with an inside temperature.

13.  The process of claim 12, wherein the temperature of step c) is the target inside
temperature of the oven and wherein the curing step starts when the inside temperature of the
oven reaches said temperature, and the curing step ends either when the heating is stopped or at
least reduced and the inside temperature of the oven subsequently drops below said temperature
by miore than about 10 °C or below about 62 °C, in a plateau-like temperature profile or when the
inside temperature of the oven drops below said temperature in a parabolic or triangular

temperature profile.



25descri bed for Exanple 26. The treatnment sequences for this study
are presented in Table 29.1. - 246 - Table 29.1 Period 1Period 2
SequenceTreatnent 1l x OxyContin(r) 10 nglx Exanple 14.1 2|l x Exanpl e
14. 1l x OxyContin(r) 10 ng 5Study Procedures 1004381 The study

i ncluded two study periods, each with a single dose adm nistration.
There was a washout period of at |east six days between dose

adm nistrations in each study period. During each period, subjects
were 10confined to the study site fromthe day prior to

adm ni stration of the study drugs through 48 hours follow ng

adm nistration of the study drugs, and subjects returned to the study
site for 72-hour procedures. 1004391 At each study period, the

subj ects were adm ni stered the Exanple 1514.1 fornul ati on or
OxyContin(r) 10 ng tablets with 240 nL of water, followi ng a 10 hour
overni ght fast. Subjects continued f&8ting fromfood for at |east 4
hours post - dose. 1004401 Subjects received naltrexone HO 25

ng tabl etg,at “0c Qs’ of Qig% %Zwﬁla%ilr( fe %?%%Jﬁ@rt: 1%%16%&1@%%& sgeé sl'gows a

fornulatlon or dosi n ects were Standing or
in an upr Pt Iéqefqlmﬂgd w@squﬁatﬁlﬁervwaruée if §éf‘é‘ft\?\’°r‘1‘§;5f}t°ﬁé‘il‘?’fhélﬁ§’éc 2 Bre Ekanpl e
14. 1 for myeadnbOdT £k a630Y §0R 1B tb hboueb@St S remained in an upright
position for a mnimmof 4 hours. - 247 - [00442] dinica

| aboratory sanpling (Day -1) was preceded by a fast (i.e. at |east 10
hours) frdéfn f ddelpiperet of amtdng af drimsato d i wheradhe cagnestss crigtes plasgini 4 ed f or
non- dosi Ngostddelycutlay Svicol SPAGR] anfMEtal GendphEru St 4Q¥haud B RS §atB¥ WS aand
conconi tant nedications were recorded, and vital signs (i ncluding

bl ood pr e SEWFBYTBEAY t enper at ur e, pulse rate, and respiration rate)
and SPQ2 were nonitored. [00444] Bl ood sanples for determ ning

oxycodone ypl aﬁ’ﬁ@pﬁ&@&cﬁ‘@faﬁ:@id Qﬂée&ﬁ%hserﬁ}@k 3k a@a%@) fs gEﬂn@@-{é tBe §1\=,' B g%@t at
predose and at O 1, 1. 3, 3. 10, 12,

16, 24, 28let 312temi3%atmasnd ‘ahﬁfm?tbe %Bﬂﬁ%epﬁ%%\ﬂ‘&gé‘ef%? a‘é%?&ﬁ‘“ﬁé‘re P‘a&iles
_1004451_ Fedid mbraﬁarmd ﬁe: c@nghe@ndmﬂ@u&exhhows@opﬁﬁm 184ktaedased
cont ai ni ng RO AT EO e S B LA T B b R b¥odone
wer e quantlp f¢ exbeloy abpuv@ﬁ “iCdataeaéhtdau-qlm tdnnmttmmefdgmaz{hhlytht atetlem mass
spectr Orrerteliﬂ Cr ﬂﬁtdt%%gbelqw said tempeLagJQeAiﬂgl:arIﬂ%ﬁc éttﬁhigulﬁ%y%leﬁ&lke Qrofitd. ocedures
wer e perfor fred ecri bed for 20Exanpl e . 044 The results of
this study are shown in Table 29.2, Table 29.2. 25Statistical Results
of Oxycoddfe Phapmeasoichet iE whetin i:hc smpBrio@\peitilealorig thecubBxgsplsowi4. 1
For mul ati Relnald i Gl ndX &}Qﬂk Qa&)r it O 10k bl Y% £ e Bl inphidt & |
(Populatlgriste Fh%H$ ngﬁyéﬁsg an?lTes y t?erence' 1§ Confl dence
| nt er val N}ptl?rigeofrﬁr%mégttt)l%mmwew@ﬁémlé%b@) cC',,," (ng/ m_) 81 9.36 81
9.15 102 (99.35 , 105.42) WD 2008/023261PCT/1B2007/ 002515 - 248 -

AUC, (ngt HE/ m“?he%l%ce]sp gf céngm g?%hg‘gm ?he temperature of step c) is the target exhaust air

temperature and wherein the curing step starts when the exhaust air temperature reaches said

temperature and the curing step ends either when the heating is stopped or at least reduced and
the exhaust air temperature subsequently drops below said temperature by more than about 10 °C
or below about 62 °C, in a plateau-like temperature profile or when the exhaust air temperature

drops below said temperature in a parabolic or triangular temperature profile.

19.  The process of claim 18, wherein the temperature profile during the curing step shows a
plateau-like form and wherein said temperature is at least about 68 °C and the curing time is in

the range of from about 1 minute to about 2 hours.

20.  Theprocess of claim 15, wherein the temperature of step c) is the target temperature of

the extended release matrix formulations and wherein the curing step starts when the temperature



(95.20 , 101.48) AUC nf (ng*hr/nmL) 81 108 81 110 98.0 (94.94 ,
101.19) a Least squares nmean from ANOVA. Natural log In) netric
nmeans cal cul ated by transform ng the In neans back to the |linear
scale, i.e., geonetric neans. Test = Exanple 14.1 tablet; Reference =
OxyContini 10 ng tablet. 5c Ratio of metric neans for |In-transforned
metric (expressed as a percent). Ln-transforned ratio transforned
back to linear scale. 90% confidence interval for ratio of netric
nmeans (expressed as a percent). Ln-transformed confidence limts
transforned back to linear scale. 10[00448] The results show t hat
Exanple 14.1 tablets are bioequivalent to OxyContin(r) 10 ng tablets
in the fasted state. EXAMPLE 30 15[ 00449] In Exanple 30, a

random zed, open-|abel, single-center, single-dose, two-treatnent,

t wo- peri od, two-way crossover study in healthy human subjects was
conducted to assess the bioequival eng® of Exanple 14.5 oxycodone HCl
(40 ng) fornmulation relative to the comercial OxyContin(r)

formul ati gﬁ% %I{S%ngg_)reléa& AR ﬁo&ﬁlaﬁ{s&&&mezpaﬁc{etg%iegg}r% ;;ngﬁngt%aﬁ%mg Leat ments

were as fo est treatnent:|x Exa

oxycodone e yheree beaipgie storped et lsest refueedang thstampaietye of the ﬁﬁ@%ﬂé&se 25
[00451] Thguik feahiemnt sibWeleaiea6R bachidd Shefade OF @bk havitbiht 18°02: (240
m.) water 3s %‘shﬂgée dose in the fed s%?te.h JOO4§%% es this §tudy
was conduBT&HAR KT AN RUTHR CRBFBERENS o) B g e Ay SR

nal t r exonecldasethtatrodfhotuladens iags tathwi said sdngeedretina parabblin o glaopildicdperatedeat ed
adverse eyents. - 249 - Subject selection 1004531 Screening
procedureS were perfornmed as described for Exanple 26. 51004541

Subj ects who net the inclusion criteria as described for Exanple 26
wer e i ncl aded Thapltess Stldity15, Whdreinthe &hp&itig 6Ldep chyw ke tegeclempedurt r om t he
study accardi t he cl usi iteria.as i bed ) | e 26,
except t hﬁeg}l{‘]’glﬁﬁm%ftt%r?peﬁ e per?S(Dg I rgds‘lg%hem?pél uél% Sé'%?s %Fé einéﬂ eg{m yﬁg%f ers
to "ref usalcastisd pdingtthe temferapng frofsdestlss sad thoperaturé wid[thewiving sted eidaeither at i on

of the stugy, @ e hpbQ ot RaDSLAEL WO @ﬁggrﬁﬁ@rgﬁeéaﬁre&(@%Mene
entirely during each confinenent." 1004551 Subjects neeting all the

i ncl usi on “EPPREEPEPPEHYSHALTHEY GPPSR™ SUE ICHETHI® BY PPiE PR 28R8r 18 °F 8hdoni zed
into the stiyboud &2 *BAS a plateruclilp dnpekatileagtofidd ) bt thetk@peyahBdmedsltReing
woul d be r.andon zed, .wi,t h .approximately .76 subjects targeted to
R s L L R e S L A
procedur esroplr f ormed on day -1 of period 1 and at 20check-in for each
period were perforned as decribed in Exanple 26. Pre-dose (Day -1,
Period 1 ly)..l aboratory sanpl es enat ol o bi.ochem.stry,, and

ur i halysi 95 vl PRSI PRt ot PR A A R SR A h e
nmeasur ed fpbichwiierfgufzad whegn faghteraperdtune iwatrivagfabebt bRy (rsd thoSAOEBE inPr i or
to the fingt, doseuRR 5 Athuts SRk £, were randoni zed to a

treat mnent sequence according to the random al |l ocati on schedul e (RAS)
as described for Exanple 26. The treatnent sequences for this study
are present.ed Thapibads$ & aBonk of claim@5® 1 anidald| te223 @hdeilPthe cwolg dtFed)itaes 2

SequenceTr . A i lLe 14.5 2| x Exanpl e
14. 51 x O(&%gén}tqlgﬁged ojé%é%o%@ﬁ@%de@%&%%ﬁgesoﬁ%ﬁ@é’] The study incl uded
two study periods, each with a single dose adm nistration. There was
a washout 2per i T potesadf clagnsy, whérdin tha ying @keveptiae daseataghpanni strati ons in
each study period. During each period, subjects were 10confined to
the study site fromthe day prior to adm nistration of the stud

drugs t hr Gtgh %Pﬁﬁ?ﬁ?%faF?b?I}CBgﬁlﬂ’ﬁs Lt rieepyisingiadihgt sp Recostingdyr Yrtigs,
and subj ecksndeeteltssraduidorinbiatigit udy site for 72-hour procedures.

[ 00459] At each study period, following a 10 hour overnight fast, the
subjects 15were fed a standard nmeal (FDA high-fat breakfast) 30

m nut es prfor T PRETH Aickim b PURPIgRe BF tFRSPE Exanpl e 14.5 fornul ation or

(@ combining at least
(1)  atleast one polyethylene oxide having, based on

rheological measurements, an approximate molecular



[ 00464] Bl ood sanpl es for determ ning oxycodone plasma concentrations
wer e obtained for each subject at predose and at 0.5, 1, 1.5, 2, 2.5,
3, 3.5, 4, 4.5, 5, 6, 8 10, 12, 16, 24, 28, 32, 36, 48, and 72 hours
postdose for each period. [00465] For each sanple, 6 nL of venous

bl ood were drawn via an indwel ling catheter and/or direct

veni puncture into tubes contai ning KZEDTA anti coagul ant. Plasm
concentrations of oxycodone were quantified by a validated liquid
chromat ogr aphy tandem rmass spectronetric nethod. [00466] The study
conpl eti on procedures were perfornmed as decri bed for Exanple 26.

[ 00467] The results of this study are shown in Table 30.2. Table
30.2: Statistical Results of Oxycodone Pharmacokinetic Metrics:

Bi oavailability Exanple 14.5 Formul ation Relative to OxyContin(r) 40
ng in the Fed State (Popul ation: Full Analysis) LS Mean Test/

Ref erence' 90% Confidence Interval' Mtric N (Test)" N (Reference)”
C,,," (ng/nm) 76 59.8 80 59.9 99.9 (95.40 , 104.52) AUC, (nehr/nL)
76 514 80 556 92.5 (90, ..,/ (ng* hr/m) 76 516 80 558
92.4 (90.00 , 94. 0% &901%%1§§t B&g%ﬁaégl?t}csquar es mean from ANOVA.

Natural |og (In) n@rielsmtansactiedagentat ed by transfornming the In nmeans
back to tRguld N&RLesGR € 1.€e., geonetric neans. Test = Exanple 14.5
tabl et; Reference = OxyContie 40 tabl e io of metric
means for In- t@ansﬁhwerdﬁ%?HOFIE°ﬂ(tg§J6P§1§§€alda%m§aSﬁéjﬁ%rﬁ%ﬂjﬂula“fm m the

Ln-t r ansf eyui®ela tasitibg dbdct @rpfeaionpd back to |inear scale. 90%
confidence int ejrval for rat itg of nmetric nmeans (expressed as a
percent). Ln- {PanstEPHEE “BEHFY dence limits transformed back to Iinear
scal e. [ 00468 ¢ctiihebad eSdetiowimb tablctsiad teBxeatpt e 14.5 tablets are
bi oequi val ent to lﬁ’&%%&ﬁ%ﬂ @(J%D&@O@oga%e%gl%&o@attléﬂﬁ fed state.
EXAMPLE 31 [00469] In Exanple 31, a random zed, open-|abel,

singl e-center, sinreldyade neseaipzrepaitt nent, two- period, £ wo- way
crossover study in.gasaadl&ﬁtyycbgmgﬂlesuixfﬁﬁéﬁovmmm@ﬁduct ed to assess the
bi oequi val ence of Exa ne HClL (40 ng) fornulation
relative to the cofitgy r&Ptlbd?Végﬁ%/?(g%o) formul ation (40 ng) in the
fasted state. 20[0@143ﬂ:]seq‘u‘hdystudy treatments were as follows: Test

t r eat ment oxycodone HCl) Reference

t r eat ment (A)I xgg%mglgﬁtd I'n ErlqV)OItnﬁ]legécotgla I(El:rliiJ 25[ 00471] The treatnents were
each adm ni stered orally with 8 oz. (240 nlL) water as a single dose
in the fagtred Spatess of prepdiifd FbiH ordbextended ré¢asrihrammeeutahdbergt fdni n

heal t hy hu 1 opi oi d antagoni st nal trexone

hydr ochl or’i %Ismggdigagrh&nﬁmgggfr ed to mnimze opioid30rel ated adverse
events. -253 (a) Supsjmbiinggelesstt i on [ 00473] Screening procedures were

performed as descr jihed of 1edst Ja¥ BoTR IR 1eRBoxid® having, based on

rheological measurements, an approXimate molecular
weight of at [east 1,000,000, and
(2) at least one active agent,
to form a composition;
(:)] shaping the composition to form an extended release matrix formulation; and
subsequently
(c) curing said extended release matrix formulation comprising at [east a curing step

wherein said polyethylene oxide at least partially melts.

28.  The process of claim 27, wherein in step b) the composition is shaped to form an

extended release matrix formulation in the form of tablet.

29.  The process of claim 28, wherein in step b) the composition is shaped by direct

compression of said compoesition.



[ 00474] Subjects who nmet the inclusion criteria as described for
Exanpl e 26 were included in the study. Potential subjects were
excluded fromthe study according to the exclusion criteria as

decri bed for Exanple 26. 10[00475] Subjects neeting all the inclusion
criteria and none of the exclusion criteria were random zed into the
study. It was anticipated that approximately 84 subjects would be
random zed, with approximately 76 subjects targeted to conplete the
study. 15Check-in Procedures [00476] The check-in procedures
performed on day -1 of period 1 and at check-in for each period were
performed as decribed in Exanple 26. Pre-dose (Day -1, Period 1 only)
| aborat ory sanpl es (hematol ogy, biochem stry, and 20uri nal ysis) were
collected after vital signs and SPQ2 had been neasured foll ow ng
fasting for a mninmumof 4 hours. [00477] Prior to the first dose in
Period 1, subjects were randomni zed t#&?2a treatnent sequence according
to the random al l ocation schedul e (RAS) as 25descri bed for Exanple
26. The treat [ r

S0 1 ol THEhp RS ERRED, bRed M bR DRI PE & ol R
O<yCont| n(7$°/yoﬁt@eWJ&olﬁth@tMye@ymoxmmb#e 14.51 x OxyContin(r) 40
nmg 5Study Procedures [00478] The study |ncluded two study periods,
each with Si e do od of
ar 1cast 3 daoeSparRRaRr, Bhalh Bl AL ARl RaUPHREERE D

Duri ng eaetdpadlisod, subjects were loconflned to the study site from
the day prior to adninistration of the study drugs through 48 hours
follomnng dm.nistrati.on of d and 3 ubj.ecgts.returned to
the st by 211 a7 BrESRD e of dnfiieds Sheh pe e SRR St it T o
t he subj eetes. were adnlnlstered t he Exanple 1514.5 fornul ati on or
OxyContin(r) 40 ng tablets with 240 nL of water, follomjng a 10 hour
overni ght .f as s cont i,nue J.om ood

our o pos? dodue Hoe Sty GROLARHITE b 35b 0% B AR g a0 50
ng tabl et somaectiod @uinddevit®, 24, and 2036 hours relative to Exanple 14.5
formul ati on or OxyContin(r) dosing [00481] Subjects were standing or

in an upr ittin ositi e|V|n the se.o

145"t of mifat | B PORERATRE PHERS 26 o) Sbph B et PP s R
posi ti on bbiteedlowingiextemiedicledse h@tmmmmﬂstmﬁl@0482] Fastl ng was not

requi red for non-dosing study days. - 255 - [00483] During the

st udy, rse events and ¢ om t ant tlons were recorded, and
vital st onS (i TEPaaRLY Bt SR bR e BUt RO GPUERE. pul 6 fato.
and resplratlon rate) and SPO2 were nonitored. 5[00484] Bl ood sanpl es

for deterﬁbn'nﬁw?%%&?&%ﬂﬁmﬁb@@ﬂﬁs@ﬂﬂ@?@&hﬁ&hgﬁﬁnm&%% bainped chel
each subject at gre ose and at 5 1 % 3.5, 4, 4.5,

5, 6, 8, fiyendgdrelesgmasix forpglationy " 36 48 and 72 hours postdose for
each period. 10[00485] For each sanple, 6 nL of venous blood were
drawn vi asan IfdpRkdst fOnfalReliShs m@/sqnhewtg&gm%eagapg Ia&wl@ada@rs&

t ubes contai ni ng  K2ZEDTA anti coagul ant. Pl asna concentrations of
oxycodone were quantified by a valldated | i qui d chromat ography tandem
mass specBB.oneEfheppcsreoiividn 37 8fi@inB6dpicihamalkgtairdyseborpian the aropr dcedur es
were perf Qfredy aa%yigx%fhﬁé %ﬁpio%e B aRehe b&@;rlm[:%%g o Biel Risidhdshikf

this studé are shown iIn 20Tab atlstlcal Resul t's
of OxycoddHEPak HERBRIh&pdete, rééwio@@.m BEtRraems dﬁoeg}e glegapmidel 4. 5
l(:or rru: at i Apmbghéade] M@dﬁo@oo@ﬁ&@m@ﬁrbjﬂ&ﬁm@dﬁﬁ?dxﬁﬂo% ,Bncpiagtuet St at e]c .

Popul at i st/ Reference' 90% Confi dence
| or val » PR S e R BREESHY. e A eneie g 461 83
47.7 96. 6 e(QieBOlthiandt@BnS 6hyAGEhing, nekif2amt, jetofhine, dihydroetorphine, fentanyl and

derivatives, hydrocodone, hydromorphone, hydroxypethidine, isomethadone, ketobemidone,

levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine, methadone,
metopon, morphine, myrophine, narceine, nicomorphine, norlevorphanol, normethadone,

nalorphine, nalbuphene, normorphine, norpipanone, opium, oxycodone, oxymorphone,



442 83 463 95.5 (92.93 , 98.18) AUC,,,f (nehr/nlL) 85 444 82 468 94.8
(92.42 , 97.24) 25 a Least squares nmean from ANOVA. Natural 1og (In)
netric nmeans cal cul ated by transform ng the In neans back to the

| inear scale, i.e., geonetric nmeans. Test = Exanple 14.5 tablet;

Ref erence = OxyContin(r) 40 ng tablet. - 256 - Ratio of netric
means for In-transforned netric (expressed as a percent).
Ln-transforned ratio transforned back to linear scale. 90%
confidence interval for ratio of metric neans (expressed as a
percent). Ln-transformed confidence limts transforned back to |inear
scale. 5 [00488] The results show that Exanple 14.5 tablets are

bi oequi val ent to OxyContin(r) 40 ng tablets in the fasted state.

10[ 00489] The present invention is not to be limted in scope by the
speci fic enbodi ments disclosed in the exanpl es which are intended as
illustrations of a few aspects of thes3invention and any enbodi nents
that are functionally equi val ent are mﬁthin the scope of this

i nvention ri.ou tion the i nvention in addition
to those gﬁbmn aﬁB“%%%%Fi%W%B%@H ern a?pgmmmmmegtm‘fb% “to those
skil | ed i pimitedingpiritamide.araphépteeion d@medczh pfepprfiding mmonypﬁlhe, sfsopel, of t he
appended 9il(ﬁﬁéﬁamahg%%mace‘e‘uﬁﬂmgéptagfe N8I HEIERCAT IS thREN Rlhed. the
entire disclosures of which are |ncorporated her ei n by reference for
al | pur po8¥duredgreofos7 \Wiat is clained is: 1.A process of preparing a
solid oral extended rel ease pharnmaceutical dosage form conprising at
| east the 36t epge %cess of claim iﬁ)zhe&é?rmﬂb Sﬂlangaréigeélcqg?eﬁec&él lréﬁ:_l tﬂe%ﬁ%ﬁﬁ ofONE
polyethylene oxi de_ havin ase heol ogi cal neasurenents, an

appr oxi naf¥cig F’@mmnaroxmg(glﬁ,tw@?coaﬁnei féfa@fﬂm? VOO GOTOheRE Of 2) at | east
one acti VghaagRedtcallyQecdpiiR alis; ByiRQs akd sQRates thercof, mifreS6TaR} ¢Tehelffi€eoing.
conposition to forn1an ext ended rel ease matrix formul ati on; and
subsequent |y curing said extended rel ease matrix

formul ati 6% c&ﬁﬁ?®§$%§°%F1¥%E§Tm%mEH@Wﬁ@m§@%ﬂs@ﬁm§hwﬂé@®ﬂW@mﬁﬁ@

ext ended §RlieAgEoMBdokpsch AEHA bloat 3 Mo lBuBsJoMERR bAksHoBe WaloeHlorids. at

| east the softening tenperature of said pol yethylene oxide for a tinme
period of at |east about | minute. 2.The process of claiml, wherein

in step c#t hdherrenuddlam4% ghueinie fosseeffompampiseohng.d. Ssmaajlfém,éél mgo a
tenper at UQ@m\MBIo . 4Bm@Alks @B gt H0 $Rf doard, M HEFNEE AL b RyRhonsai d
polyethylg é e for a time perloa of at |east about % m nut es.

3. The pro %l aim 1, wherein in step c) the extended rel ease
matrix formulation is subjected to a tenperature which is at | east

the softeabng xth@ma@ers@&fuﬁyeon@t,f&a%gsqqghy %E}mha{a%ct% bl if Qfcqoldel ME
period of at |east about process, of claim1,2 or 3,

wher ei n i AY&ecgrigpand W&O*&Yﬁ?ﬁﬁ&%@}?f‘)&ﬂc’r}dﬁ hﬁsﬁ‘dﬁé‘ﬂd‘?’ﬂc‘%‘dﬁll“?ﬁeé‘?‘l’elé’ﬁeégﬁlﬁéd

rel ease matidut26 gpmai nMul ation in the formof tablet. 5. The process of
claim4, wherein in step b) the conposition is shaped by direct
conpression of _said c osition. 6.The process of any one of clains 1
to 5, whef&in ?lﬁp@feébofggnﬁ He Wasitin e epioif ajelesteis prrmoppone by dresblorifemd s
subj ect ed tHe@ofgd fofip@mplises Botiboat 1 heRSbondbULg B0xymodhoihyliBashidabout

62 C. 258 7. The process of claim6, wherein the extended rel ease
matrix formulation is subjected to a tenperature of from about 62C to
about 90CHf r drie BIBERSE ofE B Hlo WaBEHthe desedpY BRI ELONE TeanE R BEdBadt 90
C. 8. Theoprooess4Dhg, e aiz806ag, WEBkE 90 hd) 200%E @NEEH: bRIXGASEhARL I i X
formulatiogn,is subjected to a tenperature of at |east about 62 C or
at | east B%ﬁimﬁ%hc for a tine period of fromabout 1 mnute to about
5 hours or fromabout 5 mnutes to about 3 hours. 9. The process of
claim6, wher e pltols@s elaBsie dndi@h 885801 Btaldestc & Mcﬁﬁhbﬁéhyﬂx%cfﬁdﬂm ected

to a tenpe u at | east. about 62 C.or st abo t 68 Cfor a
tinme peri S%dah? C{Oéatge FosR SRl fromPBoY! mgiebout 1%:11 ’é( ‘ﬁ’r“BliP ¥E of claim

hydrochloride.

46.  The process of claim 45, wherein the dosage form comprises Z mg, 4 mg, 8 mg, 12 mg,



15. The process of any one of clainms Ito 11, wherein the curing step
c) takes place in a convection curing device conprising an inlet air
tenperature, an exhaust air tenperature and/or a tenperature probe.
16. The process of claim15, wherein the tenperature of step c) is
defined to be the target inlet air tenperature and wherein the curing
step starts when the inlet air tenperature reaches said tenperature
and the curing step ends either when the heating is stopped or at

| east reduced and the inlet air tenperature subsequently drops bel ow
said tenperature by nore than about 10 C or below about 62 C, in a

pl ateau-1i ke tenperature profile or when the inlet air tenperature
drops below said tenperature in a parabolic or triangular tenperature
profile. 17. The process of claim 16, wherein the tenperature
profile during the curing step shows a pl ateau-1ike form and wherein
said tenperature is at |east about 724C and the curing time is in the
range of from about 15 mnutes to about 2 hours. 18. The process of
claim 15, enein Hhe r r ' e target exhaust
air t eme}%ﬁgemgh%%mifﬁé?% 6?&“% Oglﬁﬁoﬁgo%glg%eg)ygg?%ﬁIEEMen t he exhaust
air tenperature reaches said tenperature and the curing step ends

ei t her when t Tae fieats dighy ofe Sitchjeico 86, whtrein @@ st ledsodht g@ghilairde ddid has,
exhaust ajr_fenperature subsequently. dro I i ure by
mor ot han "Bt EO R e B TRER HbBb e AR Ut F o ST

t enper at uB00f106f i | e or when the exhaust air tenperature drops bel ow
said tenperature in a parabolic or triangular tenperature profile.

19. The proce of claim18 wherein.the te rat ur raofil.e during
the curi ngst ap S 0 st Frd ol Prs TR it effe Mo ety So

t enper at urheclpgcabedsgersdntsadnapproBBatOmalachlar eigiof 2,629,000, 4809,800; 'R000HE0
range of Bﬁﬂﬂb%ﬂ9Ut | mnute to about 2 hours. 20. The process of
claim 15, wherein the tenperature of step c) is the target
tenperature of the extended rel ease matri x formul ati ons and wherein

t he curi ng9.st de poasdt d anyhupe of diedmg letrg& rvdibnginghe c@i@bsitibn fultier eovtreisatet

rel ease i x f L: 1.0,: i : curing
step endgﬁé#Fﬁ%?géﬁ%%%%hgpﬁgggﬁﬁgg?%ﬁg?%%%e géégﬁ&ﬁggggmﬁgﬁhced and
t he t enpemateciia weiehttof lessehand 18000 el ease matrix formul ati ons
subsequent |y drops bel ow said tenperature by nore than about 10 C or
bel ow abo 6 i = | I r en the
tenperatugg o%h?ﬁg&gyﬁgﬁgigﬁgg?%%égm) ??@&ﬁ#%%ﬁﬁ é@%ﬁ%?mﬁﬁgﬁg bel ow
sai d t enpeplzaieac pridedaying biser angheglogicalimeagTrmants, eRfppEKEAFrelesyleT | | e.

21. The prRE&S?H6h 16],®b W sbbooovherein the tenperature of step c) is
the target tenperature neasured using a tenperature probe and wherein
the curing step starts when the tenperature neasured using the

t enper at ubé pridberoresaeflslain Fhivhertivthp empositien fanthdr comprisseistileasf ost ep ends

ei ther whep tififenb 6:add HiGind, SasSd QRRGHRE ndthsuteBRRS, ah SR cAMbclIRE

t enper at ure neasured using the tenperature probe subsequently drops
bel ow sai &k &t%0r e by nore than about 10C or bel ow about 62 C, in
a plateau-like tenperature profile or when the tenperature neasured
usi ng the sb enpEE ALUEMRELHE oBNARS 1 RS OWheRA He SVEITP EnfktbE BoljdtyRne
parabolic or triangular tenperature profile. 22. The process of

cl ai m 21, orHeindieopppsitiopispdpastahew SHedPy V& during the curing step
shows a plateau-like formand wherein said tenperature is at |east

about 68Csand fhfesrfg%% {,Jfggy sdegggéi&ﬁ%ga ﬁ%efeﬂngfacg‘fﬁ b EPRLAROMe 15

m nutes to about . process any one of clainms 1 to
11 and 15 hydogipridend theiopergiitanteniof xpcodenspyéyehiogieia thy|comppesitipn is mged  of
free fl owgng st 20edy el ease matrix fornulations. 24. The process
of claim 23, wherein the curing takes place in a coating pan. 25.

The process of any one of clains Ito 24, conprising a further step of
54,  The process of any one of claims 1 to 53, wherein the content in the composition of the at

least one polyethylene oxide having, based on rheological measurements, an approximate

molecular weight of at least 1,000,000 is at least about 80 % (by wt).



41. The process of claim 40, wherein the dosage form conprises 5 nyg,
7.5 ng, 10 ng, 15 ng, 20 ng, 30 ng, 40 ng, 45 ng, 60 ng, or 80 ng, 90
ng, 120 ng or 160 ng of oxycodone hydrochl oride. 42. The process of
any one of clainms 39 to 41, wherein the active agent is oxycodone
hydr ochl ori de and the oxycodone hydrochl oride has a |

4- hydr oxycodei none | evel of |ess than about 25 ppm 43. The process
of claim37, wherein the opioid anal gesic is oxymmphone hydrochl ori de
and the dosage form conprises fromabout 1 ng to about 500 ng of
oxynor phone hydrochl oride. 44. The process of claim43, wherein the
dosage formconprises 5 ng, 7.5 ng, 10 ng, 15 ng, 20 ng, 30 ny, 40
ng, 45 ngy, 60 ng, or 80 ngy, 90 ny, 120 ng or 160 ngy of oxynorphone
hydrochl ori de. 45. The process of claim 37, wherein the opioid

anal gesi c i s hydronorphone hydrochl oride and the dosage form
conprises fromabout 1 ng to about 188 ng of hydromphone

hydrochl oride. 46. The process of claim45, wherein the dosage form
conpri ses 4 , - 11D, . ” 2 , or
54 g of Purcr anoh ane LR e ot g 36 Wil el SlondlRicoBal
claims 1 rdvetglengridedpving bpsedom rheglggical owesuisnEye phappisrmag piokeultas
based on RQ%RB@Q%ﬁﬁhp&ﬂﬁﬁu&ﬁﬁﬁﬁ&§m?ﬁﬁm@ﬁ8k%%m&ﬁ&ﬁ&@ﬂk@&ﬂ&émnW@!ght of
from 2, 000, 000 to 8, 000,000. 48. The p[ocess of claim47, erein
the at | eHETVEHE SHH) “?Erf’ﬁ?‘?‘éﬁ’@le&}lﬂrd’élghté%,essdg@éc?o%ﬁ)loor‘ﬂlé"&?rb‘ﬁ? cal

measur ene Bdnfosifidh cafafisedt Radt eboiloet (bl &) owetilgkttabdat 202% QG0 the

4,000, 000, /0P QOB 10l S 20 WRroic sl Ricast G eRY QLS 2 Hore BibYec e OF
clainms 1 Powﬁg, erelni%%e conpostlon drther 38npr|ses at | east
one pol yewkightehlessdbend80h@i ng, based on rheol ogi cal neasurenents, an
approxi mate nol ecul ar wei ght of |ess than 1,000,000. 50. The process
of claim 49, erein the c si.tion further conprises at |east one
ol yetny! She B HETFRY pREE bt wErR S Ehefione €15,
appr oxi mathen shobted@ G ar lesaghag kilouo?’ °Cr om 100, 000 to 900, 000. 51. The
process of claim50, wherein the conposition further conprises at

| east one_pol yet hyl ene oxi de, havi ng, _based on theol ogi cal .
measur emefs, HPRFET GRTAEL & WO ECU G HEr R BH “TB0) B0 * dEzeserhe
process othedenityofeheakiegkdicihase htagixFdmulatier ei n t he overal | content of
pol yet hyl ene oxide in the conposition is at |east about 80 % (by w),
53. The process of any. one_of cl ai 1 tqQ 52, erein the active
agent is oxyc 6@8?(8“@%#6‘@}1? ToPhegn éggenflﬁé’? & 8‘?%%,\4’]“38%!1 {5AE %51y codone
hydr ochl ofdndelation it deenparizopio slictdesity dfshampegedich@micd btrate nhbix(foynulatign.  54.
The proceg&mg%sgnﬁhggg(Biog%ainE 1 to 53, wherein the content in the
conposition o the a ?eaét'one pol yet hyl ene oxi de havi ng, based on

t heol ogi cal neasurenents, an approxi mate nol ecul ar wei ght of at |east
1, 000, 00059.5s athe pwesd ofaiyouk oSdlaifie [ 058 Wihkrein (EGDingAScondied praotegeiof
any one ofe%I%inE 1 to 54, wherein the conposition conprises at | east
one ponePﬁyFehe oxi de havi ng, based on theol ogi cal neasurenents, an
approxi mat e nol ecul ar wei ght of at |east 1,000,000 and at | east one
pol yet hyl @ne bk fidcdidfiaibone bHSHds Zont b Ohatih GREncHTRA StdrR41 Bddsd duliig
approxinatefgq%%gula&emeight of less than 1,000,000, wherein the
conposi ti Sh*ConpFides®at | east about 10 % (by wt) or at |east about
20 % (by wt) of the polyethylene oxide having, based on theol ogi cal
measur emest.s, MlidpRrakhda ideaiihatdlcaticamightor bhthifg Sy b Batessl, 000, 000.
56. The proc§ss of clai.m erein the dosage formis subjected to

55,
a t enper afUPETE{° PES% ¥RET A4S 80 C or Iess than about 77 C.  57.
The process of any one of clains 1 to 56, wherein the curing step c)

| eads t o0 @2.d€CA Q58 Bra dhichdt@ rdl@bbSihbdhathitidal @ s TR d@khrikias SASRnd¥AL I'i X
formul ation. 58. gheg9r0%§s§ of %Ealn]57T mhpgeln t he density of the
cured ext SRARTRAE RELL P eReB PR 0N TRUASHE SR S8R ° t Y RO HE
comprising at least one active agent and at least one polyethylene oxide having, based on
rheological measurements, an approximate molecular weight of at least 1,000,000; wherein the

extended release matrix formulation is cured at a temperature of at least about 60 °C for a time



(2) at |east one polyethyl ene oxi de having, based on theol ogi cal
measur enents, an approxi mate nol ecul ar wei ght of at |east 1,000, 000;

and (3) at | east one pol yet hyl ene oxi de havi ng, based on
t heol ogi cal neasurenents, an approxi mate nol ecul ar wei ght of |ess
t han 1, 000, 000. 269 1. 15 to 30% (by w) of polyethylene oxide

havi ng, based on rheol ogi cal neasurenents, a nol ecul ar wei ght of at

| east 1, 000,000; and 65 to 80 % (by wt) pol yet hyl ene oxi de havi ng,
based on rheol og,ical neasurenents, a nolecular weight of |ess than
1, 000, 000; or 2. at |east about 20% (by w) or at |east about
30% (by wt) or at |east about 50% (by wt) of pol yethyl ene oxide

havi ng, based on theol ogi cal neasurenents, a nol ecul ar wei ght of at

| east 1, 000, 000. 76.The solid oral extended rel ease pharnmaceuti cal
dosage form of any one of clains 61 to 75, wherein the density of the
extended rel ease matrix fornulation 8 equal to or |ess than about
1.20 g/cnB. 77. A soli d or al extended rel ease pharnaceuti cal dosage

F Oy m COMPEd-Bh N Ak SXLENGRH. LEHERRE IAIAL K. LOF BRQLIQN. Lhe, ext ended
rel ease nBEF Y T OFTl ation c’o F1°S1 ng F?lon Conpri sing at

| east : (\@)breatthelt@m pr tmedlpdnay@lﬂhy*req\@teeme ddedstfaitengble wisload on

t heol ogi cglegy, ﬂ%%'a%&%@d@atfﬁ&m@@@f Qé({aﬂgtto?th%ﬁrﬁﬂil%‘fultf’lﬁl‘tﬂlnste ofer @t | east
1, 000, 000;. an (2) | east one active a d wherein the

ext ended Defe@ASEhipkIoFFSPORds foRQImors R apwit 6Q7 efdher ceie%seﬁﬁbew%w teof at

| east abouldiviial Gauftm’artﬂuiﬁtb B&Eop QiitteRidg, @iid wier cﬁrﬁﬁéﬂaﬁ&bﬂ)uﬁnoﬁ. flateRediteblaatd has
a cracking force, of bj ected. to, an

i ndent at i &1 F&agdof ?@aﬁfﬁgegg’fﬂiud a%?ug?teséjxotvgﬁ &l V%neo Iléesgosuemﬁ F5% Wifeut i cal
dosage f onmasafed mladiSth Apparatwhielbesket) at hed rem tireddd ed simgled gastrigdlbid iwxthout
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depth to crack distance east about 1. he solid oral

ext ended ﬁ@p@s}seedpqﬁaﬁ#eeetﬁdisaomtwaegté@eatfsepmoertheﬁyo%%%@?m*é farihs 77
and 78, \/\/e@{edioﬂdlme-v%tdemgdn Fofd eSS dd USIXAfaiafitl | @abkef) ahaS e in

cracking force, of t ahout 120N I t .about 130. N or at
st abodtt iz e Sy ud RRkermaes GThaLT RS Fifer S e Ancer of
at | east dheutd abd Bonrflanene@Rfelenee tahddt biklageradl argybe fidenkd rdérems multi

phar mceuhgrﬁg]llatequsg%gvéfrm of any one of clainms 77 and 270 78,
wherei n t he exten ease matrix fornulation resists a work of at
| east about 0.06 J wi thout cracking. 81. The solid oral extended

rel ease plaar nmeche sdlidoal exthasaAgeedkoghamoaéeutdal/dosaze fooh oﬁélainnﬁe vOigreinGlk,

7. 74, 77 AR ELN kG BKS 809 B aRRE ML AL SRt An

after having Been st or at| ve |ty
at | east dy Wsm’f@w@@gorathquch\geﬂlahmlbnam@iae aﬁm@rﬂaﬁmguﬁ*heé in a USP

Appar at us C&T&ﬁa&@m ma,re t11119 %oﬁmfs B 130Rrd thanSbstd 5@, @En @& M abbhitliodd,

W t hout enzy rresiiJ at 37 C, character ed % E gerc t amount of
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st or age. : oral ~extende ase pharnace I'cal dosage
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oral extended rel ease pharnmaceuti cal osagﬁa orm of one of clains
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(RH) for at_least..l th cont noun f th t.,one
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agent in % ( Wwt) relative to the claimof the active agent

64. A solid oral extended release pharmaceutical dosage form comprising an extended

release matrix formulation which is cured at a temperature of at least about 60 °C for a time



96. The extended rel ease dosage form of claim90, wherein the opioid
anal gesi c i s oxynor phone hydrochl oride and the dosage form conpri ses
fromabout 1 ng to about 500 ng of oxynorphone hydrochl oride. 97.

The extended rel ease dosage form of claim 96, wherein the dosage form
conprises 5 ng, 7.5 ng, 10 ng, 15 ny, 20 ny, 30 ng, 40 ng, 45 ng, 60
ng, or 80 ng, 90 ng, 120 ng or 160 ng of oxyrnoi phone hydrochl ori de.
98. The extended rel ease dosage form of claim90, wherein the opioid
anal gesi ¢ i s hydronorphone hydrochl oride and the dosage form
conprises fromabout 1 ng to about 100 ng of hydronorphone

hydrochl oride. 99. The extended rel ease dosage form of claim 98,
wherein the dosage formconprises 2 ny, 4 ny, 8 ny, 12 ng, 16 ng, 24
ng, 32 ny, 48 ng or 64 ng of hydronorphone hydrochl oride. 100. The
extended rel ease dosage formof any one of clains 62 to 99, which is
in the formof a tablet forned by di#8ct conpression of the
conposition and cured by at | east subjecting said 274 tablet to a

t enperature. ast, abau for a time
peri od of ? e[iogf)feag}se S Beu ™ Otrﬁtthneu il ebe%t ‘Afﬁg%er?tq fegﬁogl 8'%\&1 &éase dosage
f or m of anvmmmemU$EQMaEﬁtE@Q to 100 which is in the formof a tablet

and which is qwer gaaked \MyEtHyI&eBQildyﬁrﬂ%lb%@o%bdj@gldaﬂm%erﬂeﬁﬁs‘ea'h to
forma tablet tthat has a core tablet an | ayer of polyethyl ene

oxi de sur ARARFERARI Y pralacBTieht plhleast 1.000§% andrhe ext ended rel ease dosage
form of any ong of atCha@biSachz apamt sQEed ftdhh 6ilioid aigesidshrad f or m of a

st acked bi ered.ta o ayers

cont ai ns aﬁete%@éﬁ%f“e‘?f Sl?lée/rll QILsey Qleaft a?o:l\g%rglr(}ba %Olye{lmf% omd% her |ayers
contains an i medi ate rel ease formulation. 103. The extended rel ease

dosage f oisn ofThe lscaiidmal&:?ende&heéaeé ﬂhaﬁﬂ‘z\&u@dﬂ &ﬁ@éﬁmﬁ@fﬂﬁﬁ@ﬁxﬂkfﬂﬁlﬂ&ti on
and t he inne@ e rel eas di fferent

: 150 r?o F él 0 Jél Oontoa nega Fohfbl eF hI
active ag8AP§ alefEgs oxpyeadons WEFOGHE 5@1 & ?orn1o ai m 102,
wherein t hen@xxnam:bm@lrmeineaslen ﬁ%l(lrmnl'thctf itterrxpodque hgeshlandeopi oi d

analgesic ‘Q%né@@§g“ﬁé rel ease formul ati on conprises a non
opi oi d ana gesi e of a dosage form according to any one of

clains 62 to 104 for the manufacture of a nedicanent for the
treat nent 66f pElierolid ofdDé&xtentiisigeledse ghanios@tjel doeargmfcamo@q:ldmrﬁg wherearte one of

ot 2Bt OSSN By

2008/ 0232 6HPETIl BROOTMONS 81 PpoKinpte ﬂpﬂeguiarz'clalwf at least 1,000,000.
20081023261PCT/ 1B2007/ 002515 3/27 Fig. 3 4/27 Fig. 4 5/27 Fig. 5
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68.  The solid oral extended release pharmaceutical dosage form of claim 64, wherein the

composition comprises 15 mg or 20 mg oxycodone hydrochloride.

69. A solid oral extended refease pharmaceutical dosage form comprising an extended
release matrix formulation which is cured at a temperature of at least about 60 °C for a time
period of at least about 1 minute, the extended release matrix formulation comprising a
composition comprising at least:

(D at least one polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000; and

(2) 40 mg oxycodone hydrochloride; and

wherein the composition comprises at least about 65 % (by wt) polyethylene oxide.



20406080100120140 Time (mm) 11/27 Curing of Exanple 13.3 Tenperature
Profil e 020406080100120 Tine (mn) Fig. 12 Curing of Exanple 13.4
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Exanpl e 13.5 Tenperature Profile 020406080100120 Time (mn) Fig.
14 Curing of Exanple 14.1 Tenperature Profile Time (mn) 13/27
Curing of Exanple 14.2 Tenperature Profile Curing of Exanple 14.3
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010203040506070 Time (mM) Fig. 18 Curing of Exanple 14.5 Tenperature
Profile 90 80 70 &0 2 50 B 40 30 20 10 O 01020304050607080 Ti ne
(mm) 15/ 27 Exanple 20 Indentation Test of Exanple 13.1 tablet
00.511.522.53 Distance (nm) Fig. 20 Exanple 20 Indentation Test of
Exanpl e 13.2 tabl et
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70. A solid oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation which is cured at a temperature of at least about 60 °C for a time
period of at least about I minute, the extended release matrix formulation comprising a
composition comprising at least:

D at least one polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000; and

(2) 60 mg or 80 mg oxycodone hydrochloride; and

wherein the composition comprises at least about 60 % (by wt) polyethylene oxide.

71.  The solid oral extended release pharmaceutical dosage form of claim 64, wherein the
composition comprises 8 mg hydromorphone hydrochloride, and at least about 94 % (by wt)
polyethylene oxide.

72.  The solid oral extended release pharmaceutical dosage form of claim 64, wherein the
composition comprises 12 mg hydromorphone hydrochloride, and at least about 92 % (by wt)
polyethylene oxide.

73.  The solid oral extended release pharnaceutical dosage form of claim &4, wherein the
composition comprises 32 mg hydromorphone hydrochloride, and at least about 90 % (by wt)
polyethylene oxide.

74.  The solid oral extended release pharmaceutical dosage form of claiin 64 comprising an
extended release matrix formulation, the extended release matrix formulation comprising a
composition comprising at least:

(N at least one active agent selected from opioid analgesics;

(2) at least one polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000; and

3) at least one polyethylene oxide having, based on rheological measurements, an

approximate molecular weight of less than 1,000,000.

75.  The solid oral extended release pharmaceutical dosage form of claim 74, wherein the

composition comprises at least:
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1. 15 to 30 % (by wt) of polyethylene oxide having, based on rheological
i'neasurements, a molecular weight of at least 1,000,000, and
65 to 80 % (by wt) polyethylene oxide having, based on rheological measurements, a molecular
weiglit of less than 1,000,000; or

2. at least about 20% (by wt) or at least about 30 % (by wt) or af least about 50 %
(by wt) of polyethyiene oxide having, based on rtheological measurements, a molecular weight of

at least 1,000,000.

76.  The solid oral extended release pharmaceutical dosage form of any one of claims 61 to 73,
wherein the density of the extended release matrix formulation is equal to or less than about 1.20

glom’.

77. A solid oral extended release pharmaceutical dosage form comprising an extended
release matrix formulation, the extended release matrix formulation comprising 2 composition
comprising at least:

(O at least one polyethylene oxide having, based on rheological measurements, an
approximate molecular weight of at least 1,000,000; and

(2) at least one active agent; and
wherein the extended release matrix formulation is cured at a temperature of at least about 60 °C
for a time period of at least about 1 minute and has a cracking force of at least about 110 N when

subjected to an indentation test.

78.  The solid oral extended release pharmaceutical dosage form of claim 77, wherein the
extended refease matrix formulation when subjected to an indentation test has a “penetration

depih to crack distance® of at least about 1.0 mm.

79.  The solid oral extended release pharmaceutical dosage form of any one of claims 77 and
78, wherein the extended release matrix formulation has a cracking force of at least about 120 N,
at least about 130 N or at least about 140 N and/or a “penetration depth to crack distance™ of at

least about 1.2 nim.

80.  The solid oral extended release pharmaceutical dosage form of any one of claims 77 and
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81.  The solid oral extended release pharmaceutical dosage form of any one of claims 62, 64,
67-74, 77 and 78, wherein the extended release matrix formulation after having been stored at
25 °C and 60 % relative humidity (RH) for at least 1 month provides a dissolution rate, when
measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without
enzymes (SGF) at 37° C, characterized by the percent amount of active agent released at 1, 4 and
12 hours of dissolution that deviates no more than about 15 % points from the corresponding in-

vitro dissolution rate of a reference formulation prior to storage.

82.  The solid oral extended release pharmaceutical dosage form of claim 81, wherein the

extended release matrix formulation has been stored at 40 °C and 75 % relative humidity (RH).

83.  The solid oral extended release pharmaceutical dosage form of any one of claims 62, 64,
67-74, 77 and 78, wherein the extended release matrix formulation after having been stored at
25 °C and 60 % relative humidity (RH) for at least 1 month contains an amount of the at least
one active agent in % (by wt) relative to the label claim of the active agent for the extended
release matrix formulation that deviates no more than about 10 % points from the corresponding
amount of active agent in % (by wt) relative to the label claim of the active agent for the

extended release matrix formulation of a reference formulation prior to storage.

84.  The solid oral extended release pharmaceutical dosage form of claim 83, wherein the

extended release matrix formulation has been stored at 40 °C and 75 % relative humidity (RH).

85.  The solid oral extended release pharmaceutical dosage form of any one of claims 62, 64,
§7-74, 77 and 78, wherein the dosage provides a dissolution rate, which when measured in a
USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without enzymes (SGF)
at 37° C, is between 12.5 and 55% (by wt) active released after 1 hour, between 25 and 65% (by
wi) active released after 2 hours, between 45 and 85% (by wt) active released after 4 hours and

between 55 and 95% (by wt) active released after 6 howrs.
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86.  The solid oral extended release pharmaceutical dosage form of any one of claims 62, 64,
67-74, 77 and 78, wherein the active agent is oxycodone hydrochloride and wherein the dosage
form when tested in a comparative clinical study is bioequivalent to the commercial preduct
OxyContin™.

87.  The solid oral extended release pharmaceutical dosage form of any one of claims 62, 64,
67-74, 77 and 78, wherein the active agent is oxycodone hydrochloride and wherein a dosage
form comprising 10 mg of oxycodone hydrochloride when tested in a comparative clinical study
is bioequivalent to a reference tahlet contaming 10 mg of oxycodone hydrochloride in a matrix
formulation containing:

a) oxycodone hydrochloride: 10.0 mg/tablet;

b) lactose (spray-dried): 69.25 mg/tablet;

c) povidone : 5.0 mg/tablet;

d) BEudragit® RS 30D (solids) : 10.0 mg/tablet;

e) Triacetin®: 2.0 mg/tablet;

f) stearyl alcohol: 25.0 mg/tablet;

g) talc: 2.5 mg/tablet; and

Iy magnesium stearate: 1.25 mg/tablet;
and wherein the reference tablet is prepared by the following steps:

1. Eudragit® RS 30D and Triacetin® are combined while passing through a 60
mesh screen, and mixed under low shear for approximately 5 minutes or until a uniform
dispersion is observed;

2. oxycodone HC, lactose, and povidone are placed into a fluid bed granulatox/dryer
(FBD) bowl, and the suspension sprayed onto tbe powder in the fluid bed;

3. after spraying, the granulation is passed through a #12 screen if necessary to

reduce lumps;

4. the dry granulation is placed in a mixer;

5. in the meantime, the required amount of stearyl alcohol is melted at a temperature
of approximately 70 °C;

6. the melted stearyl alcohol is incorporated into the granulation while mixing;

7. the waxed granulation is transferred to a fluid bed granulator/dryer or trays and
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allowed to cool to room temperature or below;

8. the cooled granulation is then passed through a #12 screen;

9. the waxed granulation is placed in a mixer/blender and lubricated with the
required amounts of talc and magnesium stearate for approximately 3 minutes; and

10.  the granulate is compressed into 125 mg tablets on & suitable tabletting machine.

88.  The extended release dosage form of claims 77 to 87, wherein the composition comprises

at least about 80 % (by wt) of polyethylene oxide.

89.  The extended release dosage form of claim 88, wherein the composition comprises at
Ieast about 80 % (by wt) polyethylene oxide having, based on rheclogical measurements, an

approximate molecular weight of at least 1,000,000.

90.  The extended release dosage form of any one of claims 62, 63 and 77 to 85, wherein the

active agent is an opioid analgesic.

91. The extended release dosage form of any one of clauns 64, 66, 74 to 76 and %0, wherein
the opioid analgesic is selected from the group of alfentanil, allylprodine, alphaprodine,
anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
desomorphine, dextromoramide, dezocine, diampromide, diamorphone, dihydrocodeine,
dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene,
etorphine, dihydroetorphine, fentanyl and derivatives, hydrocodone, hydromorphone,
hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan, lofentanil,
meperidine, meptazinol, metazocine, methadone, metopon, morphine, myrophine, narceine,
nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene, normorphine,
norpipanone, opium, oxycodone, oxymoiphone, papaveretum, pentazocine, phenadoxone,
phenomoiphan, phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
properidine, propoxyphene, sufentanil, tilidine, framadol, pharmaceutically acceptable salts,

liydrates and solvates thereof, and any mixture thereof.

92. The extended release dosage form of any one of claims 64, 66, 74 to 76 and 90, wherein
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the opioid analgesic is selected from the group of codeine, morphine, oxycodone, hydrocodone,
hydromorphone, or oxymorphone or pharmaceutically acceptable salts, hydrates and solvates

thereof, mixtures of any of the foregoing.

93.  The extended release dosage form of any one of claims 64, 66, 74 to 76 and 90, wherein
the opioid analgesic is oxycodone hydrochloride and the dosage form comprises from about 5

mg to about 500 mg of oxycodone hydrochloride.

94,  The extended release dosage form of claim 93, wherein the dosage form comprises 5 mg,
7.5 mg, 10 mg, 15 mg, 20 mg, 30 mg, 40 mg, 45 mg, 60 mg, or 80 mg, 90 mg, 120 mg or 160
mg of oxycodone hydrochloride.

95.  The extended release dosage form of claim 90, wherein the opioid analgesic is oxycodone

hydrochloride having a 14-hydroxycodeinone level of less than about 25 ppm.

96.  The extended release dosage form of claim 90, wherein the opioid analgesic is
oxymorphone hydrochloride and the dosage form comprises from about 1 mg to about 500 mg of
oxymorphone hydrochloride.

97.  The extended release dosage form of claim 96, wherein the dosage form comprises 5 mg,
7.5 mg, 10 mg, 15 mg, 20 mg, 30 mg, 40 mg, 45 mg, 60 mg, or 80 mg, 90 mg, 120 mg or 160
mg of oxymosphone hydrochloride.

98.  The extended release dosage form of claim 90, wherein the opioid analgesic is
hydromorphone hydrochloride and the dosage form comprises from about 1 mg to about 100 mg

of hydromorphone hydrochloride.

09.  The extended release dosage form of claim 98, wherein the dosage form comprises 2 mg,

4 mg, 8 mg, 12 mg, 16 mg, 24 mg, 32 mg, 48 mg or 64 mg of hydromorphone hydrochloride.

100. The extended release dosage form of any one of claims 62 to 99, which is in the form of a

tablet formed by direct compression of the composition and cured by at least subjecting said
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tablet to a temperature of at least about 60 °C or at least about 62 °C for a time period of at least

about 1 minute.

101. The extended release dosage form of any one of claims 62 to 100, which is in the form of
a tablet and which is over coated with a polyethyiene oxide powder layer to form a tablet that has

a core tablet and a layer of polyethylene oxide surrounding the core tablet.

102. The extended release dosage form of any one of claims 62 to 100, which is in the form of
a stacked bi or multi layered tablet, wherein one of the layers contains an extended release

formulation and one of the other layers contains an immediate release formulation.

103. The extended release dosage form of claim 102, wherein the extended release

formulation and the immediate release formulation contain the same or different active agents.
104. The extended release dosage form of claim 102, wherein the extended release
formulation comprises an opioid analgesic and the immediate release formulation cornprises a

non opioid analgesic.

105. Use of a dosage form according to any one of claims 62 to 104 for the manufacture of a

medicament for the treatment of pain.

106. Use of a dosage form according to any one of claims 62 to 104 for the treatment of pain.
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