TAMPER RESI STANT ORAL PHARMACEUTI CAL DOSAGE FORMS
COVPRI SI NG AN OPI O D ANALGESI C PHARMACEUTI CAL DOSAGE
FORMSB08/023260011 Thi s application clainms prioriRGT/BREmsS.

| Si I lLication Serial 5No. 60/840,244, filed
R R B T Ge 8Tt R HOPL iRy orrom
I ncor porated by reference. TECHNI CAL FI ELD OF THE
I NVENTI ON 10[ 002] The present invention relates to
pharmaceuti cal dospggRIVACBUTICALDGESREE FoRMst anper
resi stant dosage formincludi ng an opi ol d analgesic, and
processes of manufacture, uses, and nethods of treatnent

t her eof |Wi%mmcgl:on-r&ﬁng W&Wlﬂg}l ds I[’rgoi’s'}il)naléxcp licoaftion Serial

Phar maceutical products are sonetines the subject
abbise. ForNeXamd)a44.dilgsiahugust 5 a008 obe disflowypi ivehieigs herehy
may be ”Urﬁaﬂﬂhﬁﬁéb g0eadn ni stered parenteral ly as
conpared to the sane dose admi nistered orally. Sone
formul ati ons can be tanpered with to provide the opioid
agoni st - 20cont ai nERCHRGERN IERD Ok THfi INvEST)GANt rol | ed
rel ease opi oid agoni's ornulati ons are SOHEEIHES
crushed, or subject to extraction with solvents (e.qg.,

et hanol ) - : [ . 0PI, O] nt ai_ned
CHEr o m10RY PheiBeRR R80Tl RE G pRFEh AR SR LGl KRR i
adm ni st r adxaople (@5 bd(p4dreGonttrdosdge brmeh@edi vg opdpidid asdgesic sind
dosage f or 5. WAl Gh GAN L LDSLAL 0300 bPReaferd (18, OPT OF
upon expostire tolethanol recan BB e 81 YA 5P ent
receiving the dose nore rapidly than intended if a

loes ol cohol it BHEHGEEYNF B s G aRHoRe o™ o Y

cofiti nues to exist a need in the art for pharmaceutica

oral do orns _conprising an opi oi d agani st. w t hout

o oni 1 JORF PRRBGRaT BER TR Srodew i SHars Sba e | n
cont act Wi dxbmpleCOpM@licudn dbrof Bhibil a6 bthaameendrOpaiénd Siemg.

- 2 - OBJECTS .AND  SUMVARY OF THE | NVENTI ON ﬁ{QOﬁ It is
an obj ect BMIUYFELPHCURBOUITROAPEret {0 R gams; dasetminisiFesH radh-
to provi desdaoRihtion tarydeshsepldariatio pasaiahd Sisl agonist
conprising an active agent. such as an opi oi d anal gesic
wh?ch is tQRpEEd fl@sql%{%aﬂbeltuse- torjtelled felqage opioid apadst  of
certai n enpedilamnt sre@bmiResRABKRINLr JubjaNb kAMCLiSh WiIP¥IHG s
an oral extended rel ease dosage forn1conpy|3|ng an active
agent sucHegs cBanolduires ehuasiniogueyide thmpripidicgntpiaeq Gegiior o
crushing. ii@ledlate tRasBMpOPbEL: pRfenC R hdhiRiseARAdi ments of

t he present invention Fo provide an oral extended rel ease
dosage form conprising an active agent such as an opioid
apal geS'[ﬁi)AY\hCthrdII%d FSSESEANG aé&is@ﬁ&s@épﬂonﬁg(&/ﬁi@ﬁgdnqmeﬂ&da
dose dunpi ng 15when concomtantly used with or in contact
wi t h al cohrtion[offhe|apiaiépromicnpasrisdelthenel, san alperepileis @patient

| nvent i on bt BEUEH e RpRRY hth AlAliediXh EARGHIGELRRS
phar maceut i cal dosage or m ¢ nprising an Kt ended r el ease
mat ri x f oripsitugtiongori use arvecohennpiianfly uset albdhel wah theidosage form.
particul ates, wherein the 20tablet or the individua

multi particulates can be at |least flattened w thout
bB@aki nd(05¢ hdirae tatingasdo byista nedw io kiressfoophatrhaceutad] atl dosage
of the individual .pulti r.ticul at f1er tLening
i chcor resRior koSl bt AiBeR Rl B cph kL P60

t hi ckness releaskpeopeaiel eteroin cottact iwiidthialcioblel @ahd/mulvith resistance to
particulatesggjore flattening, and wherein said flattened
tabl et or YHe flattened nulti particul ates 25provi de an
in-vitro dissolution rate, when neasured in a USP
Apparatus | (basket) at 100 rpmin 900 m sinul ated
gastric fluid wi thout enzymes (SG-) at 37C, characterized
by the percent anount of active released at 0.5 hours of
di ssolution that deviates no nore than about 20 % points




100141 In certain enbodi nents, the present invention is
directed to a process of preparing a solid oral extended

r MO8 02pehr maceut i cal dosage form conpri si NRETAB20ARH1S
the steps of (a)conbining at |east 20(1)at |east one

pol yet hyl ene oxi de havi ng, based on rheol ogi ca

nmeasur enents, an approxi mate -0l ecul ar wei ght of at | east
1, 000, 000, and (2)at |east one active agent, to forma
conposi tion; 25(b)shaping the conposition to form an
extended rel ease matrix fornmulation; and (c)curing said
extended release matrix fornmulation conprising at |east a
curing step of subjecting the extended rel ease natrix
fornmulation to r i ' t

softening tenp F%ﬁ@féﬁbﬁﬁﬁﬂw@%ﬁgéhﬁ?ﬁ@déﬁgéiﬁ¥ﬂ§ for a
time period of at |east about 1 mnute. - 5 - 10015] In
certain odi.ments, the present invention is directed to
a pr oceéﬁ‘ﬁf ?‘df‘ #he¥Toh @P G MGOYmST e RS FePURSE Provide
phar maceut iC@hl HRadAGERE Hbsa%@fﬂi’rhicﬁinﬁﬁsiﬁg arl R864 adeh@ust 8RS
of : 5(a)comhining at least (1) at |east one polyethyl ene
oxi de haviW@@dBﬁ%@ﬁwdﬂ“gﬂéBWWQVﬁ%ﬂmﬁeasurenents, an
approxi mat e nol ecul ar wei ght of at |east 1,000,000, and
(2) at |east one active agent, 10to forma conposition;
shapi ng 048 &dnpbRiect eirertanembadimgnts of Bp gwsent BVerdioa to provide
mat ri x forpulgitd RRdeddBdast HbdaBOodicOmprlie el iV €A 8ASEch as an
matrix formul ation conprising at |east a curing step
wherei n saprioiganajessisythighds esxisiget tacruskingt partially nelts.
15 10016] In certain enbodi nents, the present invention

is directed to a solid oral extended rel ease

phar mac d0d8] c &lis gogaeseof wrinin cohprimsitp gf e presane mdention ¢t pravide
matrix for t LS ' - r
o & tabl o ERAATR: Shad Rin 26t AaRRy ehf g
or the i ndopididaedigasigivthichgaresiseu tatksshad axtragtion adsiosdymping
flattened w [ - Iz t hi ckness
o#gthe tabwg%q%?&b &§ﬁ€m¥%&W5?gﬁgﬁhﬁﬁﬁfﬁgﬁg%??cu|ate

after the flattening which corresponds to no nore than
about 6Q. % 0 .t hickn tablet.of th .

i vi adu ol <PEigeoTRER <R BRLHAREh drshOFig g gord o
wher ei n saéxtentitdicteasegdiamambéutital dosadgh éorfnl catipasieglamexdtdnided release
particul at es _.pr.ovi an | n:vitro di ssolution rate
then measutaavy Debhabormp R bRl RE R oM
900 m si nublat @dhegadividial nfultpatinldusadh be mAyaseSatfeiédryittait

37C, characterized by the percent unt. of ti.ve . nt . .
el cased A BTG RS UGRTET ST HAE 10 sieGvifign mot
nmor e than gbtuulaicdiie poiflatchifooiith feresntd £ mo Rebr@ian about 60 %

in-vitro dissolution t e, of non-flattened reference
bl et or SiapePEkeSt wft FoRorrdoyand ml g s b0
certain enbo@hiEHhs whtlm seidedmaeed itdbVee 0t ihe Maitdhed nfiRCIae b utaes
a_solid oral gxtended rel ease pharmaceuti cal dasage form

cotpri si ngPaHdext BrdErdipseluban Eterthen pegsyiemin aPpbAtpparatus |

conpri si ngbadke@at 1008pAGLIV0 hinsithinBred gasmmuiaiwha&h hzyRles (SGF)
multi particul ates, Swherein the tablet or the individua
mul ti partatedl atcdarageized by fepsicep@mopniiaf asivg relpasebii0-> hours

breaki ng, GRRLAGHST th#EviBYs A& hbleGhdAeD6u12D o4 PEinds @BIhe OF

of the individual nulti particulate after the flattening
whi ch cor resisseading §-Yiso fissadutiona#e gboran-oopedirefersace tablet or
t By ckness @Qferdnp€mbiflaftfcuflest he i ndividual nulti
particul ate before flattening, and wherein said flattened
tablet or the flattened nulti particul ates and the

non-fl attened 10reference tablet or reference nmulti
particul ates provide an in-vitro dissolution rate, which
when nmeasured in a 11SP Apparatus 1 (basket) at 100 rpm
in 900 mM sinulated gastric fluid w thout enzynes (SOP)




100211 In certain enbodi nents, the present invention is
directed to a solid oral extended rel ease pharnaceutica
doghyes/f2éa6m conpri si ng an extended rel ease naREHBB2007/00251S
formul ati on, the extended release matrix formul ation
conprising a conposition conprising at |least: 5(1)at

| east one pol yet hyl ene oxi de -Is.avi ng, based on rheol ogi ca
nmeasur enents, an approxi mate nol ecul ar wei ght of at | east
1, 000, 000; and (2)10 ng oxycodone hydrochl ori de; and
wherein the conposition conprises at | east about 85 % (by
wt) pol yet hyl ene 10oxi de. 100221 In certain enbodi nents,
the present invention is directed to a solid ora

ext ended rel ease pharmaceuti cal dosage form conpris

. ng an
ext ended 90 dnecgtamgrmbiodinegisnie Biescghinveniian dispige i %S@Ilga@é

matrix formuatd RRa&HiRnh 2L -al et AIMADNpHSNg SPORENISE REase
at least: (1) at |east one polyethygene oxi de” havi ng,
€.

based on t RSk syMutAtiomEEse famene bleagr mplppasichiaies wherein the
nokecul ar wekAHihdhd iaidﬁli.l%é\ﬁﬁ phaﬁﬁe%{iﬁt eRdbd %%ugﬁéj WithoRf

20 ng oxycodone hydrochl ori de; and erein the '
conposi t i obreakdngpehasasierized benidickegsoolt theebls ¢rishe ipgiyidual multi

pol yet hyl ega%i&ﬁte%er f]hg(?l%?fénir{gr\vlﬁgﬂ zﬁéeo&iogapmio;ﬁ?&é fhan BRSt 60%

present invention Is directed to a solid oral

ext ended r&lteabiskphiapithe ablel odhe ddivigel it mrdowpr beforig an
ext ended rﬁ;lrféﬂrﬁ?, a%é %Elrelr%hé ﬁ;!t{EHéoaJr'n%H ﬂalI[Jl]lgd E%Fe?&qgéjﬂattened or
rel ease matrix fornulation conprising a conposition

cdfpri si ngnaatflapered muly pirculdtesamovidarm ipoftyedissplusneratex wien

having, asedanil o k6l TRASHI ST Sy A9 TR0LRH, IR

oxycodone guguic dlokd witliodesnzames (SGI9 comprisingeethartohat 37° C,

conposition_conpri.ses, at | east apbqgut .65 %
ol et hyl e EaT i TpEhsn PR o BP R R BT oo ofe
present i ndissolutiomthiasdestiares ab ewbrd tharaat®ol 106 eoimts fex thended

reLease pharnaceuti cal. dgsage. f orm conpr,i.si n _extended
G ease PCRTRR R ED ORe ioa R PERUBY it & LARboRALS
fornula}iqmm&anpwumrﬂmiﬁ9$nﬁp@mhm%®gﬁmﬂﬂmﬁ&&gn@ngﬁqhﬁa$SGF)
1) at |eas e.po t ene i de ;hayin ased. on
ot og calt TAaSiPSiematol Gieadlsriee ARy bohrBR A e e
of at | easdr flht€H0 a0DRsn 1A refere(@) m@O pamBicOlbteS PespErtively.
oxycodone hydrochl ori de; and wherein the conposition
conprises at | east about 60 % (by wt) pol yethyl ene oxi de.
1530025]j0d1n| Gedcha@inRn@odiadhiBRE Sreschii@vdiies Bifircéted @nitsoRMorab

directed to a soljd oral extended rel ease pharmaceutica
dosage f orSHREFAIEIcaTERGIRRCRICH Hatage FuMEuarisag f1) sktended release
formul ati ofatrik REmAMKLEN dRLxER QRS Rad Rttt XfohR% Bl roh@Rsing
conprising a conPOS|t|on_conpr|S|ng at least: (l)at |east
one pol yetdSPPPABLIGKIURPTHRSPh§2S based on rheol ogi ca
20nmeasur enen t SRIHoBEL £ oxt8d BRM 26 | 19FicAt

| east 1,000,g88g@§nd (f?gkﬁg%h§ggonnr5h6ﬁ2€%€@%%g f%fide;
anré wher ei nMeRBIERRRFod] 2PPEY e ledar viright ehattleaghlaft0,000;
94 % (by wt) pgjyethylene oxide. 25 [0026] In certain
enbodi nents, the present invention is directed to a solid
oral extendet?)pelkashare ashes gegeiednd cal dosage form

conpri sin : - F el ' [ ,

oxt ended 1o RAE B SRR BRp Pt aloRl 0.163b) D vohBfylene
conposi tok@n. conprising at least: - 10 - (1) at |east one
pgjyet hyl ene oxi de having, based on rheol ogi ca

nmeasur enents, an approxi mate nol ecul ar wei ght of at | east
1, 000, 000; and (2) 12 ng hydronor phone hydrochl oride; and
S5wherein the conposition conprises at | east about 92 %
(by wt) polyethylene oxide. 100271 In certain

enbodi nents, the present invention is directed to a solid
or al ext ended rel ease pharnmaceuti cal dosage



(3) at |east one polyethylene oxide having, based on
rheol ogi cal neasurenents, an approxi nate nol ecul ar wei ght
oWQ 880283¢4n 1, 000, 000. WD 2008/ 023261PCT/ 1 18320B7/000R5155
- 1- [0029] In certain enbodinents, the present invention
Is directed to a solid oral extended rel ease

phar maceuti cal dosage form coedpri sing an extended rel ease
matrix formul ation, the extended rel ease matrix
formul ati on conprising a conposition conprising at |east:
5(1)at |east one polyethyl ene oxide having, based on
rheol ogi cal neasurenents, a nol ecul ar wei ght of at | east

800, 000;[0mnf Acebrdhg loQ;@ﬁém eina e&fbbdMﬁnt@@%%U&QJg&ﬁtlﬁ&yﬁém
opi oi d anal gesj cs; wherein the co sition

conpri ses rqcplguge %{’Sélﬂﬁ COFWOYHLSP MR P EIBIT Hﬁ\’% é%dQY B of

| 0 [0030] maoges&ﬁbnwg&nmgmgents the present invention

is directed to a soli1d oral extended rel ease

pharmaceutical dosage form conprising an extended rel ease

meg ri X e3P Iedeh@n embBBmeNt, eRASEseh G h &&86n Rk to a solid oral

fornulatlon cogﬁy|3|n a conposition conprising at |east:

15(1) at | exdnd éleasswgetrﬁyque??é desepel B &9 MAGSINGsaEnees release

I t heol ogi qaémmura%@mesemeﬁ&daaegsemam f%nﬂmstm%a{msmg

wei ght of at |east 1,000,000; and (2)at |east one active

agent ; andcomWBHMHNMHENegwlﬁﬁe ext ended rel ease matrix

formul ation gﬂzgpg4e£ﬁeg,g .an 20i ndentation test has a

cracki ng for@@ of at eastgdgbup 110 N. [0031] In certain

ehbodi nent s, (¥ htelqulr@@emtyeihmkstemxldmhdegdli’arsetqrerdieql@guzal solid

or al extended r )

compr { 8i g an St o ey o] BB ARE G B leas1,000.000;

ext ended rel eas® matrix fornul ation conpr|5|ng 25a

conposi tion ty

pol yet hyl ene&gig(['}lq dés %1“%3) %Ethy %gezgexddec()%a)wr a|s§0a§n rh?(ngglcal

rreasur enents, arasAEprcos) mblecuhﬂveu:gﬂt aflewehaglhlt 00pfooat | east
900 000; and (2) at |east one active agent; and - 12 -

mhereln t he extended release matrix fornul ati on when

subj ect ¢ 18plnavartaindmbddimens) thegstsehdsveatiops rdetcrtai tb erpraiemolﬁ

to crack distance' t ~about

cor g e ekl o g RRT ks Wrchirui R BB eq 1o
a net twaprioing at leathesrps otherein a dosage form according to
the invention co i Si an opioid analgesic is
admi ni st er®d f &¢™ n??@%?ﬂ%ﬁf of pain to a patient in need

t ber eof . 100331 dt agi@né polietRyRMx MR MaSing, bagd rah gisedical
invention is directed to the use of a 10 0
according to the i MOEHYFBENEGRBPAISTIMGlespp Fgﬁﬂ@@ﬁggb@§f
for the manufact ure),gf,@oadi canent for the treatnment of
pain. 100341 In _certain enbodi ments, the pr esent
invention is di¥ect®EAENE MAUVEEENBf hi gh nol ecul ar wei ght

pol yet hyl ene Oﬁiﬂﬁnﬁh&hmﬁa§n based on rheol ogi ca
15measurenents, an approxi mate nol ecul ar wei ght of  at

| #ast 1, 00b) 00shapiig th?efpmw%wm G el relesse mpgix

manuf act ur e of r@msRlibf afXt ended rel ease oral dosage form
conprising an active sel ected from opioids for inparting
to the sol(fd estrevdad cxiendsd sdease aptrigdemydation compessisst aga
to al cohole gy gtas:éfises]ectggmfé%&dédr}e@e@w& fsnm%m@gs
the present invention is directed to a process of

prepari ng temestting vavdl is aieastifie splicaing spsepertiae Aol xediylene
dgpage forandecfeamm]éffe@gde faliéasholemiikeps of: ()

conbi ning at | east east one pol yet hyl ene oxi de
havi ng, based on rheol ogi cal 25measurenments, a nol ecul ar
wei ght of at least 1,000,000, and (2)at Ieast one active
agent, to forma conposition; (b) shaping the conposition
to forman extended rel ease matrix formulation; and 30(c)
curing said extended rel ease matrix fornul ation



in extended rel ease form and another portion of active
a ent in immedi ate release form e.g. as an imedi ate
UKy er of active agent surrounding theP@FAYE425tm
or an i medi ate rel ease conponent included within the
dosage form 5 100401 The term "extended rel ease matri x
formul ation" is defined for purposes of the present
i nvention as shaped solid formof a conposition
conprising at |east one active agent and at |east one
extended rel ease feature such as an extended rel ease
matrix material such as e.g. high nol ecul ar wei ght
10pol yet hyl ene oxi de. The conposition can optionally

conprise nore than these two conpounds namely further
active AYHAt & SAMNLBEPYIMGRAL) th U SPASOR G ebiordirocess of
materials, pré;ﬂlﬁh%ﬁik(ﬂlﬂi &M%xi&ﬁded'rél%s& Behrinfcch 00 doRpERHh ar
wei ght pol yet hyl ene oxi des and ot her adjuvants and
addi tWIS%ﬁVé?ﬁ‘1}8ﬁ§1PS PR the art. 15100411 The term
" b oequi vahent thhesRpvRhgnce” is defined for the
pur poses of the present invention to refer to a dosage
form that provides ¥dessieanepelyprByenoqxidsdigvige, basedop rholggjcal
and AUC i ff for an ﬂ%h%ﬁ)eﬁg%ﬂta prm%ra%'xﬂol&c'ﬁ%r%@]t of at least
confi dence intervals esti mated For the ratio
(test/reference) falP00400nnd t he range of 80.00%t o
125. 00% Prefepably. es Crnax, AUL and
20AUG nf fall &nﬁthlaﬁ"%a Z"“ﬁ’?ﬁ%&v’ t80. 00% t o 125. 00% as
déf er mi ned in koform akempesiioand t he fasting states. 100421
The term "poly e Iy s of
the presen ?I n\%ﬂﬁggﬁe ngéhgsonneé)%%lq? ég(geﬂ %dﬁ%kﬁgélégﬁﬁ)? at
| east 25,000, femsltiedand is 25conventional in the art,
238 gggf er n_lnglilﬂr \{;IsQl% theF%dﬁglgées?%a efgﬁ‘f“'ﬁ on%Lmhx?sa%at least a
usual txyingefepwhemdutsanda@lyptjiy;pethyﬂeméeagdmnmllsmelts 15 - of

| east 1, 000, 000. For the purpose of this invention the
approxi mate nol ecul ar wei ght is based on rheol ogi cal
measur er@bisin dénhiy etnbydlmnms okd gresehtsinganrien deireded o alkadEoran
appr oxi mat e Iecul ar f. 1,000,000 when a 2%
o) aqueod TEdiE R ot maltied gkt Mo eREr ST S leas
Br ookf i el dnétix seomati@r coMlicing BVEctive pgendinghdNdrm bf a ablel & multi
rpm at 25C shows a viscosity range of 400 to 800 nPa s
(cP). Pol )Pé?ﬁ)‘}f?ﬁe oxide is considered to have an
appr oxi m&ﬁnftﬁ? QBMI (&rth?/\lﬂtighigamﬁtlﬂﬁpQﬂ&fIQgﬁcaﬁﬁaﬂgas@be%t&bw
wt) aqueous solutjon o id.p ene oxi de u
Br ok 1 P (T GBY & HORETCS B A eA: e gl s
rpm Zﬁm@ﬁa@ ﬁ’fé@v& mwmxsgcmbﬁ Yorfeaptahgs @fno2RR0 thaR a0, JTie:

s (cP). Polyethyl ene OXI de i s consi dered to have an
appr o r%?SéOHBF {5t et yftualomulis pertioulaie oo ffelintianingerp by

W) agH&SH Said Ahiknk@BbRE 0rS8é ﬂat&ﬁ&&rﬁﬁlh)ﬁhﬁn@@la@%r‘é@nd@§h 1Qvifto
Brookfield visconeter Mddel RVF, spind 2, at 2 r

m
at> 258sOHBIRR rade, wihge %wgﬁdﬁ%&éwma@% 1 6‘2?5'99@(9 | fpgpyin 900 ml
(cP). sﬁgla}é@tggéfh@ﬂﬁd QXhE& ehz%'n%@ @G@g&eﬁ @%h@%&%ﬂﬁ:@ by the percent
appr oxi mat e nol ecul ar wei ght when a e‘/
wt) a@m@wugf ashyaageniicledsed ali &b wrgfétdpﬁy@léww tb%de@at@snw@ora than
Br OOkQHo‘ﬁ ! pgﬁlmfhe Wﬁ@sgoﬁvd:g’ in SREELE 1N rafe ofBlhoR-f: e d
at ows ‘a viscosity range of 5500 to 7500 nPa s
(cP) remwetahw@nefemmr@u itiagisngiesler ed t o have an

roxi mat e nol ecul ar wei ght of 7,000,000 when a 1% ( by
wts)? aqueous sol ution of said pol yethyl ene oxide using a
Brookfield 20vi sconeter Mddel RVF, spindle No. 2, at 2
rpm at 25C shows a viscosity range of 7500 to 10, 000 nPa
s (cP). Polyethylene oxide is considered to have an
approxi mat e nol ecul ar wei ght of 8, 000,000 when a 1% ( by
wt) aqueous sol ution of said polyethyl ene oxide using a



tabl et hardness is defined as the force at which the
tested tabl et/ dosage form breaks. Tabl ets/dosage forns
t MR 200/0023%8 break, but which are defornmed dueP¢giBRH@002515
force applied are considered to be break-resistant at
that particular force. 15 10050] A further test to
quantify the strength of tabl-ét-s/dosage forns is the

i ndentation test using a Texture Anal yzer, such as the

TA- XT2 Texture Anal yzer (Texture Technol ogies Corp., 18
Fai rvi ew Road, Scarsdale, NY 10583). In this nmethod, the
t abl et s/ dosage forns are placed on top of a 20stainl ess
stand wi[0d17§1d @hbiny¥nbodigants, dh@pt5§6301ﬁvﬁ1ﬂdn sulsaguentsbd oral
penetrated b e descendi n robe the Texture
Anal yzer, u%‘ﬂe glegse-pRargaceinigal idpgage g‘i@rf@f"@?‘s‘% %} Riieded release
steel bal |mﬂl‘19|ﬂﬁmu5ﬂf)|9&ﬁ‘npﬁisﬂ@tah aglvelagenmeﬂﬁ&r&:mnh tableb&r multi
tabl ets are aligned directly under t probe, such that
t he desced@ﬂﬁﬁ g¥obe will penetrate the tablet pivotally,
. e 1N viRRiILROMa8let & thd ﬁ@w‘cﬁ@l'rﬁﬁlh pﬁ‘t‘ﬂl@ul§t@§&ntahﬁﬁst 35Hmned
force of the descendi ng probe is ap subst anti al

per peldne Prrkipg Ct“l‘fé“%ﬁzﬁﬁ’ré! efhlc&ﬁ%PS§EB’§t‘%’ﬂﬁ‘ Paefithe linﬁ“’ld“ﬁlé“““l
Wi th phgcdifid s aRa0EnibSEhitRBREponkt foﬁkam&r@%aﬁ%&h@6@% Jf'?l?e
Texture Analyzer starts to nove towards the tablet sanple

at t hthigkpess pbie tabberthe vﬁerdugheulﬂrp%@ule@rb@@& Rattepiag.tagéh| et
sur f ag e @ndaili MGl el Qa%'i of tﬂiﬁ&ﬁﬁ&i mbi$i praﬁi%ﬁlgﬁ:g argf REndH-BRRned
continues its novenent spee

30Pentefarerce sabteher refgines mulmman@a@ws p@weite rain-vio dispt Wiopfrate,
the p l. I

i st A nPEbull o USE Sopd @01 (LS at 0 L GO0G R iR
dat a gasticdbiid ethaticnzyien (3G9 apiilﬁ’kse ihketweep abdre d antabout 40% (by
desir [ pth, it changes direction
and no a&ﬁ% g&ﬂ;@&?ﬁiﬁﬁos?ﬂ?ggt speed, while further data
can be coIIected The cracklng force is defined to be the
5fl§)r ce ZJO&EE% rtglfcite 8(?1 entgq’})](e rrlflsent 1n\z/aent1(ar§ls lH8& haetg a ) ll(} orgl
cor r espondi ng Forcel'di st ance d’a ramand I's ca ated

usi ng for esxadgpl releash@hﬁewtamnal Amggm csmbtnsmgam ék%edctduelease
Expert Exceed Ver

e bound By PR comirR g B Egesal Pnii e U RfebRor
poi nt, sormrtgblawst ural damage to the tabl et/ dosage form
occurs in formof, cracking., 10 ver . the cked
Cabl et s BeE B Phlehir e PigAan ot PegryarT Se bR Feflvenst

t be pwe&ﬁmbreamg hdrauterizedrby Mthiekh@s bVe tabtet BVthel 2B athalyulti

t he contl tance to the de cendln obe
cor r eRPY %‘ea %?tﬂ; g hifhgoryesp 106’86{1‘0 g@e of the

her ei tﬂ.&ich&ﬁ of @t ebleesh th@mas/lduhlenum@a@.waklbemr@kmtexhng @nd
crack” distance. 15 100 For the purposes of certain

enbodVREFD shegtattenrd op pey n?drfeféﬁtqrgw flaftpped 0g peR %&ee%ém@
str enﬁﬂrhcuurt&,fp%\sdet& lﬁhﬁromers@lme&sraef whéteméRR®1nSd 09s AParatus

forms that i neasur ed using the Schl eunij ger

L it LR 10 00 TLFIREE gestio o Higu: SramBUSET] he

str enaﬁxgmea‘ngub% diphbiek $7°d0RES & RENBy BBtk aRORT 6F &AL Y
re

measu in the indentation test usi ng a Text ure
Anal y3espt releangd 2410 ahquss efitissolgberetheltdeyiaiss ne meredRanaahae @0 %

rel ea ntE'?rBfn' the éo%%héshg MAtrb B@Eol&%’ﬂ rhe nfé@srukéé%* US@'R;IpE‘r%tus
i ndentation test as descri bed above is the work

ext enbeuske|ag Arpmen PPAm grmated eperic flaid gu@p@@o@dnep dsﬁﬁ ) @n
i ndentation test as 25descri bed above. The work val ue
corresponds to the integral of the force over the

di st ance. 100531 The term"resistant to crushing” is
defined for the purposes of certain enbodi nents of the
present invention as referring to dosage forns that can
at 30l east be flattened with a bench press as descri bed
above W thout breaking to - 20 - no nore than about 60%



20 100651 The term "resolution” refers to the separation
or concentration or depletion of one of the two
eMANP¥REI ¢ forns of a nolecule. 100661 Opi of I BIWAPRES
useful in the present invention include, but are not
limted 25to, alfentanil, allylprodine, alphaprodine,

ani | eri di ne, benzyl nor phi ne, -Bezi tram de, buprenor phi ne,
but or phanol , cl onitazene, codei ne, desonor phi ne,

dext ronor am de, dezoci ne, di anprom de, di anorphone,

di hydr ocodei ne, di hydr onor phi ne, di nrenoxadol ,

di mephept anol , di net hyl t hi anbut ene, di oxaphetyl butyrate,
di pi p&ﬁ@@;lh@pélﬁi@tiuﬂmg a Bl@ednkad epicalanened reference tablet or

A R N S R R T e e
hydrocodone hydronnrphone hydroxypethldlne

| evophertioyl HorBHART PPGREE AR eoeREpur ot idiesieppasplibra
me$ azoci Nesxicidd eI PharfREQIHEN dodiRé RifinRempAMAOIExRRded release
A N
oxycodoneqmgkmmpgphone papaveretun1 pent azoci ne,

phenadoxone, Fhenonor fd(;;henazocme phenogerldlne
pi N nodl“ﬁ‘ére”‘p‘ ¢ 1aplebort ndlry blﬁglﬂpagmﬁléatequaaﬁé &t be flattened

Pr opeg,itRiu Breallh® RAANREILBE by 8 HE&AERRF Ihe 1dbleh bth® Budividual multi
tramadol , pharmaceutically acceptabl e 10salts, hydrates

ahl seirjanassalien tedlftening whigh exresronghtp nofmarp thap ahcug 9% gf the

and t fi&khdsk8f thd HBR{ dr EPInQiviLANhAL PR EISte BeBfhatkRing, and
combi nation wth opioid agoni sts as descri bed aboveé are

e. g. whreindheellattanpdior extstengrdtablell anglisitatienedor non flattened multi
15pha{>z{m%s rp? idYandf QﬁBtcﬁgl)I?tloc‘rﬂlate whllab{ e £8astfid in a USP
sol vates the m xtures o of the foregoing, and
the | Amearatwob@ssiceq) At H@rfplailw@}mbﬂmniéwd gasriqfflui without Cnlymes

Cpqbi RRtE) Oy 7 ak g bEAUD
oY '2: (U s RS 0RE S Mk B i SRt o o3pp 8%
opi oi (hy aripdcyesigeni rslegsetl efierddb fausm codei ne, nor phi ne,
oxycodone, hydrocodone, hydronorphone, or oxynorphone or
pharmaceutically acceptable salts, hydrates and sol vates
thereofJmnﬂkhumeénombaﬁmemtch3e$GMegmﬁmg$dam@atmesbﬁ«@al
giygg%gé prl n%Fdrr‘él%zllsgﬁ %ggéu%al doSaFe E)rmggrlngrlls n anal aeed?rgfg se
s2h as ergnnxﬁmmhydbmdhhamndﬂrdanenﬂusayenﬂmnmmomppﬂnges
from abou ? to.aboy{ 00 ng oxycodone hydrochl ori de,
fron1%%@ﬁpmloﬂg"wgm5§€ue 00 g hydr onor phone
30hydr ochl(oy i dex least (ﬁrfeqmyab@ldhe &xitehay thg aiaeed on@€b| sigical
oxynor phone - 24 - drochloride. If other sa , '
Gorvatives or FEMHEP G RN G SRR 189,000
other pharnaceukically acceptable salt or der|vative or

n1|ncl 2; gut not Limted to(ﬂ%drates and sol vates
5the frd bas CHBYPCHE! \F8En! SHRES Q%‘O\dcﬁ“ Eoitptises
e g. S5 RWereifr the EBnpodidoMBompkBedd leadtQbom 803D (b9 ) pdHktiene4 S
nmg, 60 ngy, or 80 ng, 90 ngy, 120 ng or 160 ng oxycodone
hydro%ﬂ@%rlde or equi nol ar anounts of any ot her
pharmaceutically acceptable salt, derivative or form
including but not limted to hydrates and sol vates or of
the free base. The dosage formconprises e.g. 5 ng, 7.5
nmg, 10 ngy, 15 ng, 20 ng, 30, ng, 40 ngy, 45 ng, 60 ny, or
80 ng, 90 ng, 120 10ng or 160 ngy oxynor phone
hydrochl ori de or equi nol ar anounts of any ot her
phar maceutical ly acceptable salt, derivative or form
including but not limted to hydrates and sol vates or of
the free base. The dosage form conprises e.g. 2 ny, 4 ny,

8 ny, 12 ny, 16 my, 24 ny, 32 ny, 48 ny or 64 ny




100761 The present invention is also directed to the
dosage forns utilizing active agents such as for exanpl e,

b B/ B3%pi nes, barbiturates or anphet ani nesPCTARRY0¢RALP
be conbined with the respective antagonists. 20100771 The
term "benzodi azepi nes" refers to benzodi azepi nes and

drugs that are derivatives of-%enzodi azepi ne that are

abl e to depress the central nervous system

Benzodi azepi nes include, but are not limted to,

al prazol am bromazepam chl ordi azepoxi de, cl orazPpate,

di azepam estazolam flurazepam hal azepam ketazol am

| or azepdf92 il c@memmodmaeqhamesﬁsrmaﬂepam"equaamnd oral
temazepam triazolam heni dat.e as wel

phar maceut ?’SﬁldF‘ireééﬁeéﬁF%ﬂc “‘Eal °§ageﬁ‘ifmcﬁf‘g’é‘smﬁﬁ‘ae’g‘éﬂd&%%@?e
and m xt ur gstrik Temedtion BRN@@chdar @ Ragenant agenlagéscdnipaikingan
be used in the present invention include, but are not
I|n1té&OWH”“N“GHQQEﬂ?ﬂmégmheII as pharnmaceutical ly

acgept abl e(15al taSleadt YA Bl REhylHEAx1FO hamahe Based on aazorogIJ;aO?B 1
Barbiturates refer to sedative-hypn EIC dr ugs ed
from barbituri dneé&qrﬁmtnzs aqapproxnmate molecular weight o at least [,000,000;
6, - tri oxohexahwydg opyrim di ne). Barbiturates include, but
are not limted to, anobarbital, aprobarbotal,

but abar bi t@, HQwmag Biveadone hykorslosideiadd | nephobar bi t al

et har bl&@kem mersa ftmntc@iln RbeneRARiL & %(@ﬁ@@*ﬁ@#’yw@ke
and as as phar maceu |caIIy acceptabl e salts,
hQQra@é@e and sol vates mixtures thereof. Barbiturate

ant agoni sts that can be used in the present invention
include, but are not limted to, anphetam nes as well as
phar macd(f22t & ¢optameopdiaishis, thapresent Wyentiap éssiregipd)to a solid oral
sol vat es. t r

ti il ate Ther oot SRRl BLEE i il Mbendrdglse
but are nomatrixdprmathtipn, thegnpindedneieasgnatgy timalgtion comprising
anphe m ne resin conpl ex,
dggtr%gﬁ%ﬁgpgﬂsééEgﬁggﬂgkahetan1ne nmet hyl pheni dat e as

wel | as ph@b maeelgest ord pojyedytrmp baildé baverag, based by dealpmisal and
sol vates and m : [

| Scan be used |rﬁr%%%{{§§§enﬁég§£e%?&?xﬁ[§§et% ie%‘l%r Q{I%@%?QI l&ts?l 6668600
not limted toanbenzodlazeplnes as well as

pharnaceut al l,y acceptable s and sol vates
as descri b he)Fgelgn0 %Bﬂ}gl':% ﬁfg’éﬁﬂﬂ%ﬁ %"—’mﬂ | E DRAW NGS
2Q0 10080/\]hel%1rgthe tormposaiop kompigeamhedshabbutdd®Fih ¢hyswa pdloghylerew
(view L inline wth the thickness of the tablet) of

t abl ef¥'9Gf Exanple 7.1 before (left side) and after
(right side) the breaking strength test using the

Schl euni 6D apparatus. 25 10081].Fj.g. is

oot cor A R aintmep RRanEobE bre TUm 1o ool o

t he thi cknegsded reléag phamlaeévtic@ifdotaab k@insconipriEX@ampégendedrelease

bgfore (left side) and after ﬁﬁj ht side? t he breaki ng
Pengt h t@gtf'X.fM&t'Pﬁéh%mns B¥ MAYde|omBHALY AR HES

- 28 g chRBRjonkb@prishsat feaphot ogr aph that depicts a top
VIeM/(VIeM/IS in Flne with the thickness of the tablet)

of tabl etslldbf BX&sHPRF PRIvSthyleng peide havine, bysadon dselogifdler
(right side) tReaQr&RAkNEh HptENibmoReE1aMsdiRg of RGeast 1,000,000;
Schl euni ger Model 6D apparatus. 5 [0083] Fig. 4 is a
phot ogr aph tha@“@eplcts atop view (viewis in line with
the thickness ab nidaytehehiir@hicadt:aphet of Exanple 7.1
after flattening mntﬁ a Carver manual bench press
(hydraulic unit nodel #3912). 10[0084] Fig. 5is a

phot ograph that depicts a top view (viewis in line with
the thickness of the tablet) of a tablet of Exanple 7.2
after flattening with a Carver manual bench press
(hydraulic unit nodel #3912). [0085] Fig. 6 is a



251001071 Fig. 28 is a diagram of Exanple 20 indentation
test perfornmed with an Exanple 14.2 tablet (cured for 1
h®r20083320kd) . 1001081 Fig. 29 is a di agram ofCIBEBAWHIRSLZ0
i ndentation test perforned with an Exanple 14.3 tabl et
(cured for 1 hour, coated). -31- 1001091 Fig. 30 is a
di agram of Exanpl e 20 i ndent atd-on test perfornmed with an
Exanple 14.4 tablet (cured for 1 hour, coated).

1001101 Fig. 31 is a diagramof Exanple 20 indentation
test perfornmed with an 5Exanple 14.5 tablet (cured for 1
hour, coated). 1001111Fig. 32 is a diagram of Exanple 20
I ndent atwhereit @8 torpgdsiionredpides i |east boangsl %@ (6w pblath@ene
(cured for 15 mnutes, coated). 10100112] Fig. 33 is a

di agr 87f'6f Exanple 20 indentation test performed with an
Exanple 16.2 tablet (cured for 15 m nutes, coated)

100113] .Fi 34 is a diagramof Exanple 21 jndentatign
tests pé@?gl HESF TN PR TER S Bt Rreseat PV edigD &Jlr(ce&? toch bf ortb
m putes, COanaeY rerBst phbinthcéutios WBRIE fodn claﬁt?ﬁkﬁﬁ@ﬁﬂ exiehde bR lease
ng tablet. 1001141 Fig. 35 is a diagram of Exanple 21

i ndent at i oRAHIXSYBUREPT Shersérndid Tleass nialin{oraulsonrompHiag
(curegc&g(mﬁ§ngsﬁ5m§ﬁ%algggted) and with a commerci a
OxycontinTm 80 ng tablet. 20 1001151 Fig. 36 shows the
nmean pl asnd) oxyEEbARE RobrsEwNe a¥idehrving g%d o1t rhgolpgiedli | e

on |inear scal ¢hipRunatl arpgsb' rdxithdte ABRLYIS! WeigHt@HarHRE €0d0,000;
according to Exanple 26. 2 f001161 Fig. 37 shows the nean
pl@sma oxycodod®d concentration versus tine profile on

| og-1i near;scalgg o Po‘?@b‘|n%tdx955doh:éjlll)1drd%ﬂﬁ>k‘i?é'aﬁd (Fed State)]
according to Exanéle 26.” - 32 - 700117] Fig. 38 shows

t he nmeanvhsreastya corpasido nempiat & ntasadperd e (yust) poliethylene
profilga,on linear scale [Population: Full Analysis

(Fasted State)] according to Exanple 26. 51001181 Fig. 39
shows the nean plasna oxycodone concentration versus tinme
profile - L.i.near i.on: | LySj:

( 'igst od @“zg[ gfcjehg@%gupgiﬁﬁlght : 61‘%?’5%%%@2?" FWidectbB s liF oral
[00119] FigtandediBlesdephammaeprtied dnsagt form compgesg af extandsthetase

OxyConti nTm, 1 nd . .crushed nple.7.2 tablets, ..
according'5%”%%%Wé%§mbﬁkffgﬁﬁﬁﬂ%% Faﬁﬁg<@Tngﬁ%ﬂgmnmnmng

r epr es entatsitive compripas avfeasti | | ed Exanple 7.2 and

OxyConti nTm 10 abl ets before . and.after, 45 m nutes of

i 250l ut i 0 adberup gL et f 5, efbe s OH g o

420 shows di ssolmghsueamenrspdn dppsxdfiat¢rinbleedarbxagiplofateat 1,000,000,
tabl ets and crushed OxyContinrM 10 ng tablets, according
to Exanpl e 27. 1001221 Fi gure 43 shows particle size

di stributi@n gsaphisydedmdipHonedydradnl@ids; aad( OxyConti nT" 10

nmg, Exanple.7. 2 and Exanple. 14.5 tablets), according to
Al o Wein hE g Bos o AT sl Y R L G ISR KTy

cert apfidenbodi nents, the present invention is directed to
a grocess 50f preparing a solid oral extended rel ease
p% rmaceuti cal dosage form conprising at | east the steps

of 1 (a) geure| M RRetaidlembEA/Ents, ke rbsch€ASdntiONR dRedtyEioRYb BNGral
oxi de havin based on rheol ogi cal neasurenents, an

appr oxi nateéger‘Pﬁ?deTElﬁPSSrPhwa@%‘f‘c fospge fosmspmpusinpyexnded rgisase
(2) at | eaphriQREmdktiby theadRNded rtitask AaiR:BfofRIRRA domPRsing
(b) shaping the conmposition to form an extended rel ease
mat r i X CFPRATLICAELPBRSINgAE1e88( c) curi ng sai d extended rel ease
matri x forrmulation conprising at |east a curing step of
subj ecting the extended release matrix formulation to a
tenperature which is at |east the softening tenperature
of said polyethylene oxide for a tine period of at |east
about | mnute. Preferably, the curing is conducted at

at nospheric pressure. 20 1001241 In a certain enbodi nent
the present invention concerns a process of preparing a



10(a)conbining at least (1) at |east one polyethyl ene

oxi de havi ng, based on rheol ogi cal neasurenents, an
apsr s/ sace nol ecul ar wei ght of at | east 1, 00B;QBRY07/802615
(2) at |east one active agent, 15to forma conposition;
(b) shaping the conposition to form an extended rel ease
matrix formul ati on; and -10¢c) curing said extended
rel ease matrix fornul ation conprising at | east a curing
step wherein said polyethylene oxide at |east partially
melts. 20Preferably, the curing is conducted at
atmospheric pressure. 1001261 In certain enbodi ments the
conmposi ti qm i s aslbapesk polyctlyRRe BYidé Ravir! 6 s%orﬁ?ﬁ%&ﬁg@ﬂ

rel ease matrix formulation in the form of tablet.

shapi ng the exPMSANEINSE) ¥HBIGRPAS okt priveight ghat l?’?s& h%OO 000,
formof tablet g direct conpression 25process can be
used. Direct conpression is an efficient and sinple
process fde) shapmedvdapiomhenplydseeslogieigndr ocess st eps
like wet,greamt %ﬁﬂﬁrtlommﬂrﬁ%s at h¥ a‘%tﬁ\@@ W(&R%ZEOI&QByICne
manufacturing tablets as known in the art nmay

such @&¢déet granul ati on and subsequent conpression of the
granules to formtablets. - 35 - 1001271 In one

enbodi nent, the curing of the extended rel ease matrix

f or mul atl9@3a] inrregtia smbypdimontprihsersseat inyantion isgiretied tag sskidpral
wherein t : 0X| i
the. ext endai ool TR Tk 0P R b A FRE P Aled Alcas
pd@tial | y matix ﬁmnlibrlorexlmmteededaeleasea@trimﬁoommlalmmmpria'ng

5| eas gh nol ecul ar wei ght

pol ye% ﬁ&\?éﬁtgogg nrgnit?hegtext ended rel ease nmatrix

formul ati qm) mshttlsast Bregfobretilyleys oxde hayangt baadgbert rhd@égical at

| east about 500/ nor e referabl st a

| east about 75 ef')slrurea Fc’ ASTPPaBoU te'@ﬁ*’?‘ of Yre ﬂFat eas?l@Joooo
nol ecul ar wei ghid poI yet hyl ene oxide in the ext ended

ease i X ation nelts n.a preferred
ﬁ%odl rreg?&)r b8% ‘1@5\9“’ "?Wgr%f’fé’ﬁd?tﬁﬁécul ar wei ght
pol yet hydhernen thx edeposiibh Sompr3edda 8hstlabontones (eniap polpemtlene
the curing of the extended release matrix formulation in

step &'9%onprises at |east a curing step wherein the
extended rel ease matrix fornulation is subjected to an

el evate rature for a 15certain perio

such errg‘li’&gﬂg‘rff’ga‘" Fﬁ‘@"‘f BRyerhG RIFSS“‘éPﬁﬁﬁ“H%G i'fﬁ"‘%“{ 83 585‘1 oral

i 2@. the Cuttehdd bR Phaindtduicdl JoRke foRASbmASsikyd zgfbxaeadéchelease
sof t eni ng tenperature of the high nolecul ar weig

pol yet hyl R iargalation ff}?&atenﬁ%&éﬁf Fig e8! bee%laefr?a %Pﬁﬂg»g a
theory it dompbglidredsafpritinghe ibRe curing at a tenperature
that is at |least as high as the softening tenperature of
the hi gh Z0hol étdeﬁss\?ne\ﬁéﬁ'@rﬂgerﬁéﬂy@%@mﬁ@owaléesecéuses t he
pol yet hyl gpe oxi | HRIPo! KQ h?ﬁ:né i@ hdvigStasaffieheolb Acgach
ot her or even to fuse. According to sonhe enbodi nents the
céting tenper afMgparamentst an @ﬁ%l%@@lemwwt at at|l@aisl; 000,000,
about 62 C or panges from about 62 C to about 90 C or
fromabout 62 C to about 85 C or from about 62 C to about
80 C or (Praviersiboripol ahyiene ox b baning 5argd on dheokogism redseniemess,
Cto out 80 C. The
curi n%pt gh’ﬁﬁ?ﬁ%?%c%ﬂ?& ?Qgrgessﬁg%ngeé@f@gm about 68 Cto
about 90 C or fromabout 68 C to about 85 C or from about
68 C to about 80C, nore preferably fromabout 70 Cto
about 90 C or from about 70 C to about 85 C or from about
70 C to about 80 C, nost preferably from about 3072 Cto
about 90 C or fromabout 72 C to about 85 C or from about
72 C - 36 - to about 80C. The curing tenperature may be
at | east about 60 C or at |east about 62 C, but |ess than
about 90 C or less than about 80 C. Preferably, it is in



20about 68 C, for exanple about 70 C or about 72 C or
about 73 C, or lies within a range of fromabout 70 Cto
apsLa087B3zBl and the curing tine is preferabl yPGTABRING002515
range of from about 30 m nutes to about 20 hours, nore
preferably from about 30 m nutes to about 15 hours, or
from about 30 m nutes to aboutii4 hours or from about 30
m nutes to about 2 hours. Most 25preferably, the curing
time is in the range of from about 30 m nutes to about 90
m nut es. 1001341 In certain other enbodi nents, the
curing takes place in curing devices that are heated by
an air flpe2e) aNEreRRbbSithedts NBAHBEnBinVerSiUR B direfibdotlsbli @6l
an 30exhaust, |ike for exanple a coating pan or fluidized
bed. Such CUMAsrelfassipbagaceutigy dosage farmcampriziag aregxtqpded release
cal I ed conygek if@mufatibh, Mgk ARKICESIcasde adWE R EMAHHLABHERES
it is possible to nmeasure the tenperature of the inlet
ai r, pcemposhien conpiEingaifeestof the heated air entering the
copvect i o gur biga fEW 8 IO bxiliDBavk BITPAEALHHEIOFicd he
exhaust air, i.e. the tenpérature of the air leaving the
convection cur inegsusiespiscemolegulpreveighs of pidensi §1040p:gand

det erm ne at, ' I he
fornulatié%g i%&%%€§%ﬁ§§%% vé??%gﬁj%ﬁ?ﬁﬁ%ﬁggéggggd%ping

t he cur iwhgrest g conapagitioh poragrisagpatileattrapeid Ot tpertapelyeahylene
measupapent instrunents, such as an IR gun, or by
measuring the tenperature using a tenperature probe that
wa@ pl aced inside the curing device near the extended

rel .easeéé@bl’ !r?( efrt% lbgéihgrrl}g'thel qgs%ﬁtel?vetnngﬁ UG, s!z)ll'i]ée oral
curing ep akes place 1n’a convect 1 on curing device,

t he curi ngxteardgioreRbsgpbarcaceubeal defagn &timanadptisiez aurxiended rielrase
can be rreaszli{lt'e rr%%laphe ﬂcle O(de?re slcr)nogrlgxsf‘l'rrkr]at?one mprisin
embodi nent’ SFEIRIRE eceureflneg TEPrs M e de Ui ER |G B ng
t o 15arediryaditibn céherisingrat irgstt enperature is defined to be

t target, inlet air te rature.and.the starti .poi nt
ofSthe cuithg St i R FEH PSR insebist! il Py

when the inl et n2hdurdn@AREdrBdpproRinifambRsulirhe:ight bf ndeast 1,000,000,
tenperature. The, end point of the curing step is defined
to be (1) the ﬁﬁ1nt in time when the heating is stopped

or at | eaqp) r eduegto@ndiitdgentidr@t air tenperature

20subsequent |y drops bel ow the _curjng tenperature by nore
han  aboereIheC R EeanHx (9T B0 he SHREE roRe

sob t endaGatorRERR U RLihd AGe: &fat RhglbdRl eENl ar wei ght

pol yet hyl ene oxi de, for exanple below about 62 C, in a

pl at eau-1i ke tenperature profile or (2) the point in tine
when t heposn] Bicehih ehBHNRERS, WhcpreleRNivdRabOW dirB&e£d alsHI oral
tenperature in a parabolic or triangular 25tenperature
profile. PrEnddgBiegse pharmacayisah ossse prscampdsingrgxinary relgase
method |, WARR tdrMGlalitl, Ble RichdddGAPAE M EfoFR@s R oRpRiRd NI
tenperature of at |east about 62 C, at |east about 68

C2or atompesidion gyipRitsime@Cicastor e preferably, of at | east
about 72 @pr atiedsPaRipoBRAYIend Xide havhe@hd L EhERkical

enbodi ment’,” the tenperaturé profile during the curing

step shows a phgesgameniskan dppiopimajhaplesiar3pighe otalddapig ,000,000;
tenperature, i the target inlet air tenperature, is
preferably at 2008/ 023261PCT/ | B2007/ 002515 - 40 -

| east abou®) 72adgasf gne agtieerpsbns; aldout 75 C, and the curing
time which is measured according to nmethod 1 is

preferably in the range of from about 15 mi nutes to about
2 hours, for exanple about 30 m nutes or about 1 hour.
5100136i I n another enbodi nent, wherein the curing tine

is measured according to nethod 2, the curing tenperature
is defined to be the target exhaust air tenperature and
the starting point of the curing step is defined to be



1001391 If curing takes place in a convection curing
device, the curing time can be neasured by any one of
mMhYHE232612 3 or 4. In a preferred enmbodi neffT/1BEH@002515
curing time i s measured according to nmethod 2. 25 100140]
In certain enbodi nents, the curing tenperature is defined
as a target tenperature range|l2for exanple the curing
tenperature is defined as a target inlet air tenperature
range or a target exhaust air tenperature range. In such
enbodi nents, the starting point of the curing step is
defined to be the point in 30tine when the lower |imt of
t he t ar gekrcirahpertatdad eldasngarik Sormarabe dherasutjetthéto and3 -

end poi,nt of t curing step is defined to t he, poi nt
e PReEh ekt eRebp et St p B e Aeh Bt
and the tenperature subsequently drops bel ow the | ower
limt of target tenperature range hy note than about
107C andtBAF bRBRR EnbSIBRES 1 SR OR it Gairead g metiodiof
t esrper at uri@amangeh&éin Ridgkhgd rImecttrding Wah@hiverRidh Yehpydige
oxi de, for exanple bel ow about 62 C. [09141£ghe curin
time, i.e CPFHGIEEGRHC FATTHYSIPRE B KEURAR P! PRIP d BRI nSed
formul ati QRerk§f. Subj ected to the curing tenperature, which
can for exanple be neasured according to nethods 1, 2, 3
and 4 as described above, is at |east 10about 1 mnute or
at | eastpidBpiitceRaileMub@mentd e GrlchiNBydnlif s MB¥cidE0 Yhd UsO BT a
about 1 mnute to about 24 hours or from about 5 m nutes
t &0 about  ZBsFesderE a5FOrHing i BB SLYENUIY CAMATITIS" QPicih sri ects for
hours or fromhaRQure 302 AENEHNRS! foPiHRBRMMedDrMr s or from
about 30 m nutes to about 5 hours dependi ng on the
specific conposition and on the formulation and the
curing {RISRELAeHSf emEiEm R AATEERLinhuibE SFOIRASHAJ BB or
the curing time and the curing tenperature are chosen to
achi eve t Heghtmatparar pesghs pelprileylens oguls dlrat basdbased e theological
Aggording 40GEALAL Bn SIRAHIR MRechRPwEDhl A b i
fr%m about 1% %E%rﬁgt’es% at'g{gt Oge(? Frahp\ﬁvulgets._ %%csg?’gy(ggdt’os
further ek freming nidtesiabinrihe inenufachirngf 4 sohrp extanded ecléase ol

| east abo 0 . ; . . at

| east Soarbdld alomonisihERPAP Weihichn oRfiE] B Aty he
72 C or atsolieag¢ndabelase/dal@osaze ami regstince m addal exd2ct©nt o
about 85 C or fromabout 65 C to about 85 C the curing

time is preferably at |east about 15 m nutes, at |east
abbut 300035 Nintcessin ambddmsrts, allpquesefiGnvention isdireadd tb @sdcess of

about 75 m nut.es t. | east out 90 m nutes, or about 120
mnutes RS b g AR s PR 6 1Pl
25t enper atcumerisisg dtdeasakastpisefat | east about 62C, at | east
about 68 C o& at Least]about 70 C, preferably at | east
about 72 C of® &IMYME&FISSbut 75 C or ranges from about
62 C to about 82 C atﬂéa@mna?olybthﬁgne&ﬁ@ tabi(ﬂg,tba&igl da,rhédlcpival
apout 68 C to about 80 C, from about 70 C to a C
o? from about 72 C‘P??S%{B‘BE'PS’§(5“%°“F’ﬁ§'e'§htrqfﬁb'ei’ﬁt?rébﬁ)’g&’ and
preferably at [®astadhgwhe dctiveagdng or 30at | east about 5
m nutes. More Preferably,_the curing tinme is at |east
about 10 - 44%°.fOF AEYBROSIIQN: | east about 15 mi nutes or at
| east about @) skHpidliRSconipdsiG lodbrih &lkkiengstiedh@andusx the
curing time can be chosen to be as short as possible
while still acHrayRienent desired tanper resistance. For
ex@npl e, t hesvikmpGaliieARnRdeE 848 RlaMixdtBBSuIARN BMpRGEL AQLa
5 hours, nore preferably it does not 5exceed about

hours and nost preferably it does not exceed about 2
hours. Preferably, the curing tinme is in the range of
fromabout 1 mnute to about 5 hours, from about 5

m nutes to about 3 hours, from about 15 minutes to about
2 hours or from about 15 m nutes to about 1 hour. Any



1001471In certain enbodi nents, the curing step c) |eads
to a decrease in the density of the extended rel ease

nEMQ Jog8/§28%6krul at i on, such that the density of RGRIBEU/BES1S
extended rel ease matrix fornulation is | ower than the
density of the 15extended release matrix formul ation
prior to the curing step c). Pleferably, the density of
the cured extended release matrix fornulation in
conparison to the density of the uncured extended rel ease
matri x formul ati on decreases by at |east about 0.5% Mre
preferably, the density of the cured extended rel ease

mat ri x fornul atdugiig step efapjacting e dxeentidieredaseshduyx imilbgon to a
uncur ed extended 20rel eas natrlx foryrul ati on decreases
by at | east abo‘&‘t‘Pﬁ?“?%W ip et BpSUtenBedgnPeRivTr 8L
about 1.0% at gopatiyleaboxitle Br QUmepeddd dfatrhst agikktes?. 5%
Wthout wanting to be bound by any theory, it is believed
that the extended release matrix formulation, due to the

absence (0036} R¢aURE (PERBMUND oBiHehRGf tHAEneHIidBe Sdli@Rx@hded
expands, resulting in a denS|ty decrease. 25 11001481

Accor di ng fedrase H*@F”E%@‘l‘“%%‘b’é%ﬂe O 16 R UBHRAEHIPRASIOM he
density of the extended release matrix formulation in the
solid oral extended rel ease pharmaceutical dosage form
pr ef er ablP9371 'hg e s'ayanded Feisaedris dilined pr puwipessaohde presenas
active agenltventloﬁ a§g)l+@}er qu.)r&fucﬂs %ﬁ:hta@ﬁrﬁhﬂgg to]mza&! t}gz/cﬁ'ﬁg?’
30Preferably, is equal to or |less than about 1.

g/l@ns, equa\rallﬂlﬂe prer pegxendyd period afigr mgeab@u@lertbn@ogvﬁwedwwn
cqual o Oln doS52 :0RAcARMHhred 10l aldh GBenydais o CEATRYi Sl ddife
density of the extended rel ease ma formulation I's
t he range &fmf(¢.grasalsolytioniorh igmedigie rdeasbdesagelfonq). g/ cnB,
fromabout 1.11 g/cnB to about | .20 g/cnB, or from about
1.11 g/cnB to about 1.19 g/cnB. Preferably it is in the
5range df038] dire s (imredife plaasd it delimbd (o the. phgposgs ofife present

f r,gm about

prgferably”%Pé%Pg % ?%TOQ”&ﬁaﬁ%m#h% é&n%tiggm§w¥§dn@to
1001491 Thédisghbrsn th;c gaitrourhatlea{t:endedwrtle h@mtlmaofrdeiaymg or
formul ati on refera Ar chi medes
Principle Elmloné'%%ﬁ{ c{lssg)lgt%r*or%g tlpaé)ﬁgle?%g(l N). The
extended rel ease matrix fornulatlon is first meighed in
air and in.a he Fro hes
two ver T TPRERD SR Syt s eyt PR (R s

f @onul at i Of(b the mﬁmbtmtdelf@rrmon@dsnhya hhiedeeq uaﬁdtlwagem in elteied

= Po A - i ﬁreln is e, density of %he exte f |
rel ease maicreSE PER sish A 'f”brFXteA Srel{:zhsg ing fmlaftlotnh and optionally
ext ended rehaaspvamt indadfiiOketomicnOonal h thd &rt, sikhi 48 alphective

{er sed | PP POUIRE A0S N6 PRSPUILY P hereBUPRg s

at a gi Venoﬁ@ﬂ‘?@ﬁe&ts&ﬁzﬂare%s&izhlnttl&hio@aéelf&m Wnks REMRly indicated
density po .is for exanpl e hexane 0 1001501 Preferably

tHe densi t PeHiMarliresasersr ar ess Bharmps ke BPHEN 'RET o qr%,to
measur ed Ugiid\gbs C@rgeTf@m InardiireMaL bligio 10) @ffekal BRc& dvBde!
# AB 135- S/FACT, Serial 14 1127430072 and a density

det er ni nat fefAsaRharmpeagisal dopage &raxnay & ehscalblet ompsigine the

l'iquid of knoiwed AeAs hitri® ®rméRtion 48 capshiflbadlisiih the d2RBAHY
of the extended release matrix fornulation preferably

refers to felfasede#Ex fomgirtiemia thinfera e bultigarishates-orhe “%?nded
exgnpl e torjdig ﬁ)@ﬂﬁc&ﬁlcgfdoé’agg %r%”trﬁ?lcgﬁl riddh ﬁom%f active agent
enbodi nents, wherein the extended release mat ri x
formulation is coated, for exanple wherein the extended
release matrix 5fornulation is subjected to a coating
step d) after the curing step c), the density of the
extended rel ease matrix fornmulation is preferably

measured prior to performng the coating step, or by



from about 65% (by wt) to about 75% (by wt). For exanpl e,
i n enbodi nents wherein the anount of drug in the
cYipyet/282h | s about 32 % (by wt) the pol yet h§d&mao0oRi2de
content may be about 67% (by wt). 151001591 In certain
enbodi nents of the invention nmagnesi um stearate is added
during or after the curing pr-qgaess/curing step in order
to avoid that the tablets stick together. In certain such
enbodi ments the nagnesi um stearate is added at the end of
the curing process/curing step before cooling the tablets
or during the cooling of the tablets. OQther anti-tacking

agent s t hat, egRided rl1ast! 26 220 aN¥kr PotiSn bPdchive Sdehi i dmmbsiard
silica, colloi daI silica dioxide, calcium stearate,

car nauba vi§iaselfeyiy c@hasiat imaredipleaf leasn bver of AetiVRReY suryaing
as steari CipagbsdoBFn 8 SR edhCRRMe cofpitRhBinci@idd: within the
paraffin, mcro crystalline cellul ose, glycerin,

propyl ene 4§s3gederm.and pol yet hyl ene gl ycol . Additional Iy
orsalternatively the coating can be started at the high
tenperature. 25 1001601 In certain enbodi nents, wherein
curing 49M8] &he tean cextandedirelsase mairixgfocwalationy ipdaiined for ékfipﬁﬁs of
of tabl et 5,¢a0 e IURLH S HIPedSbiEIIMGs Richid

separ at ed Bié/e{é%crgas@ﬁg t%eﬁepanls eeg) égﬁlﬁk loﬁ c g
step or afleast onelretivuagemgnd aidpast ong emedddaelt:@p f@&S@SlbelaS an
exanpl e be r 0

Cabl ot s, ThnEe ek b I 9 cchigt Riectiateighn, o

al0 tabl etwl)&tle/lesepadaﬂéd cmnpqsalostcarcdmtlngalbrc:ompsse l{l@@lf&m
In certal Mhé n‘Eoéj(I:onep% ndsOf mtef}%ﬁtﬁ‘e‘r’%crl%' %Eentsaand agi]cll fmn%ﬁ re(ardarqs
coating or & 5fraction o

t o perf or rand@r cther magerﬂlepmhx)img'ﬁht m)tinmlund mdawm:gecpkaowengms

h
For mul at | devreBRpabi g b SPCHAL Auf BREdIR M rvgntony iyt am

agent i.e. in order to av0|d that the formul ati ons or

lets 0 ether ertaJ

. oATHAE Vit B P o B i S P R b g b epiag ot
?n 1g@a? rtlye priete @OtibM g reAf to@{)ddsige f?rtvh’ ﬂhmtg)rs\ti@aa geégmetfic mean
urther fi coatin ep ,C per f or me 1001
The pr eserengg ot o8 iy e b B8 P e ARgrstherdh G 2075
ext ended r@hf@see mWammﬁtb@ﬂir t}doaag(eesﬂlgrdaem@tfalil Rahinahdy
a process accor rocess. as des
1001631I ndéfﬁér?&gmg’ to ﬁ%p{l gp"é?ff‘ Bly hERERTOR S aiIXs’gB& and
dgect ed tous idwakiaknaxi@nied 0Bk amaPhas dWRsRMEH §oth the
dosage forms. 20[00164]1n certain enmbodinents the
i nvention F%”ﬂjltf‘%@ﬁ‘é'@ Ssolid oral extended rel ease
pharmaceutical dosage forms conprising an extended
rel ease matrix formulation conprising an active agent in
t he for M042) Zhe tame ¢ 'yerhy}?arwdbaff*@f@sqi&regmowﬁéf B Rregené
tabl et or 1Hb%t1brﬂé¥'h‘ébﬂ%§'md@éhiaf w&%ﬁttdf‘ééllleéi §§O®aﬂle§sturéd%§%t
be flattened w t hout breakin aracteri zed
t Bf ckness @nvantiend pheart,gpd er@dm@vmﬁamlwé@r wmgthf at least
part | cul at Godhh RlonfdiblsatilA0h BndBARR vl &5 BORAS rdilire os
more than about” 60% o he thickness of the et or the
i ndi vi dualpomsrlfwienpalwwltul ate before flattening, and
wherein said flattened tablet or the flattened multi
particul ates provide an in-vitro dissolution rate, when
measur ed0043) dhcusin Apglamaleadariwef{ghapiptthylerte oxB0" ispiriinad 00

si mul at e ' .
S Char it e i e Aol SRHR A Ehpleche weigh
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 nore than about 20 % points at each of
said tinme points fromthe corresponding in-vitro



5hours 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,

| WO12088/28%12 hours of dissolution that devi at BSI/FBRONONIE1S
t han about 20 % points at each tine point fromthe
corresponding in-vitro dissolution rate neasured in a USP
Apparatus 1 (basket) at 100 rppgLin 900 m sinul ated
gastric fluid without enzymes (SGF) at 37C wi t hout

10et hanol, using a flattened and non flattened reference
tablet or flattened and non flattened reference nulti
particul ates, respectively. 1001691l n certain such

enbodi Ment & »f fagst db 860, ®br hb Surﬁweto'f tHR&hbdreibh ?He%ﬁpr%ﬂﬂaaét

| east be flattened w thout breaking, characterized by a

t hi ckness oflequias weadht stbaseden ridatogicalineasergaientpilotyiethylene oxide
part | cul atig ol ffedldfantbALHERlRR MUY 951'};@150‘?9%% 0bPwhG: a

nmor e t han about % or no nore than about or no
nore than %%Gmwu@%eomsomomf%ldtmaﬁtfalyo@mxng@%mgmBmkﬁeld

noee t han . t u 60,

t h|5 ckness ‘ﬁ 3 Eg?%(g?lg{v@?pl?ﬁéﬁlong?\m dug] b 2]5 8/ H)JWS ahﬁscosny
parti cul atreng%llf 4P@tof J0amt Rarsi(ely, Palyrthyddreosida IStdmeSIﬂetra’c todpeschn
a1 cul armroRd BRleEha iRk bEEdIO A 2oL My aqupous
neasur ed | sqllmohJSF%amdetyMe ﬂzxx(ibasrk@et Broakfield) Qiseopretdr M@IBI0

m si nul at ast Z

Comor o1 agCabap R, p: A oM SRSl heq o 2000 1o
péd cent am®dfimPafs (et li’olﬁethydadneasﬂdls&bn@d&edlo hhe: anrapﬁrbxﬁhaﬁ:
and 0. 75 ho

0 5. 10 anetictaar RsigLofc) 09 p K3l Ty ol W aduepBEsciphigr aid
(rJ}ours ?f oy dlylent oxidé hdiig %BME)E%?X}MWM&?HWB’?WHICM 2,
o poi nts or ,no no an abou 0 eac

L Tl e T e Bt e & ettt Breipilsh B oo FAR &

di ssol uti q?blfeﬂ{yﬁenﬁﬁﬁlﬁblfsfbdnﬂldbr@l tbhieAappprakivfate m(ﬁlb@ﬂ:&fﬂte)ght of
at 100 rpmin | ated gastric fl

enZynes (S 038 “é%ammﬁw a@maﬁsquuoa&fu'g B‘\’IYIV @?@ﬁé&ie

and a non 30%latbaard m@t,ﬁ\elenmedéla{b.lregplmneNefzeraemﬁa AU seC
particul ates, respectivel 701l n certain

enbodi mentSEOWE HYISEs bLEREe ?fr?é%tol 7&90 F%’aa.@f’écf’%lajett\)der& &yleiiy

oral extendgdddr&l @aae: ﬁ%F:&BﬂM h6leul# AGE of DOHI,000 when a 1%
conprising an extended rel ease matrix forml at’i on

conpr i si ngPaRVAeEGVE selgiol sHI pelecthdenn gtdedisipg piBatokeld

i ti  par tyieyhmdkeeSlodel RV’Ph%lﬁd]@NBhﬁ at ARnEh B CLRGws a viscosity
i ndi vi dual nul ti anartl culates can at |east be flattened

wi t hout brraegeiohds00ctndPaeq ePp s &d) B lvathylsne R¥idsis casidersd to have
tablet or fh WE proRita¥d r%@éulwégtht@f@s' édo%b%% §f1%%y hie yeous
flattening i ch corresponds to nd nore than about '60% of
t he thi ckriebsionpf qards)qlﬁmy@ne oxid prang mlélrookfémhwswmetqr Model

particul atf@V}b%Ié%g Nd QtaEQEISIH%%F?"&dsh&%g%S sity fal e 10,000 to
flattened or 'n | at t’ened t’ablet or t a)f of non
f Pat t ened IMfI00imBasr(eR)c Regardisg mecbw@@Oémmanwvughtrmlyethylene

di ssolutiaq t ' r '

1 Cbasket ) udeE 15ty IBIeGR SR SRABHLES il of sty PRREH
wi t hout enxzgghesl [BEBD vdenpbYVsibngt)4Qesas sct)%(&ltdfambbolatthﬂé’ne
C, is betwee ngd abou O/ ent
rel eased a%xf%rugggétgh%od(?ig. visgg'f%)‘ﬁrzll@i %Xlgé%%%qn sucﬁ{% TP, at
embodi nentx;,C tsllrmvstaabstcemtyonnwmé}@ woﬁOunMcP)m:Idu)plyethylene oxide
particul at.es ast be fl ttee

PRbr acter 115 By e HFE Rt RETE el B A oL A R o

i ndi vi dual rrultl particul ate after the flatteni ng which
corresponds to no nore than about 50% or no nore than
about 40% 20 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 nulti particulate before



20[ 00177] I n certain enbodi nents, the present invention is
directed to a solid oral extended rel ease pharnaceutica
d9<byyes/f2é46im conpri si ng an extended rel ease naRGT/HB2007/00251S
formul ati on, the extended release matrix formul ation
conprising a conposition conprising at |east: 25(1)at

| east one pol yet hyl ene oxi de -havi ng, based on rheol ogi ca
nmeasur enents, an approxi mate nol ecul ar wei ght of at | east
1, 000, 000; and (2)40 ng oxycodone hydrochl ori de; and
wherein the conposition conprises at | east about 65 % (by
wt) pol yethyl ene 30oxide. - 58 - 1001781 In certain
enbodi ment gy, (Byh@? BGURE@b1ukiBY 8Ndai dPd I yethyfbiné 6&iHEGkifgla BrosKtididl
oral extended release pharmaceutical dosage form

conpri si ng'iggAmetet Medd & e prindle Neat- ot %%@ﬁ%ﬁ Gtshows a Yipresity
ext ended r@hﬁﬁﬁggmﬁ£nvgoégmgyh§§|on S5conprising a
conposition conprising at least: (l)at |east one

pol yet hyl ene oxi de havi ng, based on rheol ogi ca

measur e ast
1 %OO Ogﬁ?&gﬁgﬁﬁgﬁﬂe&qmﬂaﬁhﬁ“@%hﬁ%ngﬁg%@gﬁgénQEdﬁ&dhﬁ
hydr ochl orRugResessy éhe Presﬂmelﬁ\@hhoq %élablegrﬁ)@&dtqhéfﬁf rbesieRi¢ad es

at | east 3r99a rggnts/ Bl(tpNed‘%avepg'l EIJ;(YI{IQQEIO%U]QIEWCI% g?‘l%gsjth
In certain enbodi nents, the pre invention is directed
to a sol i d.a®08) extended rel ease pharnmaceutical dosage
form conprising an extended rel ease matri x formul ati on,

t he extended release matrix fornul ati on conprising a
coirposi §9036] Eontomi Sliregt caplessigi™is dinedifor pemsses ofidie present
polyethylen avi

20measur errenetng())(lll 95 e(lgrrmlgr&ga la%%ﬁg%ﬁ%geé% Platgljelvr\lg!l l%{:leto(}r arg& other

| east 1, 00@MPBOsed dn@gé 2))11185 mgdeﬁwdamn@sq)dwmlsmg the steps of dry
h drochlorld rein the conn o) 0

a%/ | east a nggﬁe %9rrtp8unde é rﬁlp /et lI%I ene Eélf ‘g‘é’cf %g{he ﬁosage
1001801l n foem Jtead. by es”rxtgnzldlffemrsblertdmdm eseadtion mviging Ipm)nesls$e g.

directed t or al rel ease ar mac
abbage.tor it ey ol CEREARGER FuRahds RGPS MoufiRs
f or mul at i deleabd®ol@@reladgd Rir@aManitdcturing Equipmb@itAddendum).
conprising 30a conposition conprising at least: - 59 -
(1) at |east one polyethyl ene oxide having, based on

t heol ogijeak] MRASHH X8 BE See Adviag bR NEde@ndiboetE harposse b Ot

of at |east 1,000, Q00; r onge _ )
hydr ochl orArgeat ‘%Y?B“%M%?é%?ﬂgf%%%%ﬁ{%éa‘i‘? Al & E“éﬁ‘ ngptioggwith
| e@st aboutspde tdedchythek 9s Ol LicANhERS sl Q@ultaﬂ;QQ&&loH $peed or
certain enbodlnen%% the present inventionis dir dto

a solid naflughized bedotdaplety The pehldres lamngdehle!s Big a0 age

f or m conpri&icBorrevenit BRdeckinkUredtase orhidierf or mul ati on,
t he extended release matrix fornul ation conprising a

conposition conprising at |east: (1) at |east one

pol yet hydoanpeTRxkae-iavhing: aani‘élﬁgd Rind ReRLLGikAlontext of
neasur enent's, an approxi nate nol ecul ar wei ght of at | east
12900, 000: ﬂaj_tgrap@lab]elspg))thgziomeﬁw}sdwmqi@m with the present
hydroch! orjh d&iioffithns fiat Msreﬁs BB CORROSH i O GR TRl B
at | east about 90 9 Wt ) et yl ene oxi d

201001821 |sHbssantiply wrmnélediawerﬁln mereﬂés@ﬁtanmikyemnedﬁth| the
direct ed tioRhesObricd QtBlow Ak RRCEH.Y 6 £RRE PRRL ERELULIGRhoh
dosage forn1conpr|3|ng an extended re ase mat ri x

f or mul at i cmess funéesesetpeaselie chenedned sdervse) focthe oxtentinedessary to
coqpri si ”%cﬁe&eQEP&ggr geﬁﬂes J&H&'d% gst L&3Fihe to cegém' east
one activ y sel ect e rom o

anal gesi cs; 25(2) at |east one polyethylene OXIde havi ng,
based on rheol ogi cal neasurenents, an approxi nate

nol ecul ar wei ght of at |east 1,000,000; and

(3) at |east one polyethyl ene oxi de having, based on
rheol ogi cal nmeasurenents, an approxi mate nol ecul ar wei ght



[00183]In certain enbodi nents, the present invention is
directed to a solid 15oral extended rel ease

pMO WEE! cal dosage form conprising an ext eHfdéB200@3P@ae
matri x formul ation, the extended rel ease matri x
formul ati on conprising a conposition conprising at |east:
(1) at |east one pol yethyl ene l@xi de havi ng, based on
rheol ogi cal 20neasurenents, a nol ecul ar wei ght of at

| east 800, 000 or at |east 900, 000; and (2) at | east
one active agent selected from opioid anal gesics; and
wherein the conposition conprises at |east about 80 % (by
Wt ) pol yetduytod imgenexdf de. m%u{n{)ﬂi&ﬂdﬂenlﬂg d@@srxtoa'rerSulemttmeﬁkn@rnlies
of the inventi.on.the extended rel ease matrix

Gens ty witBH Foiebgubioa s GEesbbend Ranrabbacet o Bavasnas
| nI certai I’HeSdﬂblacfi aﬂt‘a@?}b dﬂﬁﬂ:ttﬁlckﬂekﬁofdllﬁﬁmnbb(ed(llﬁbléth:@mﬁ%r&@fbgﬁéj
rel ease matrix fo ation is ual to or |ess than 0 t
1.19 g/ cng, 'CE? dipp @ﬁfﬁ el sEpreed in o dickisubesed amhe
30g/ cnB Orthﬁﬂxké@ri of me%n h@t‘{?eﬁed @618, AP trorh.tdbletd) /e MButtefiBE can be
exanpl e, the density of - the extended rel ease

matrix fordpaliedPapy ?'@P‘f of qq?éa&efiwgb whtrerytpqiosisdyapplied fiom a

g/ cnB to ahRbbonlsuBar@hliy Ry lint WemMRRGHM et dibhettt GRBhE Qn@c*ﬁ@sid; of
1.20 g/cnB, or fromabout 1.11 g/cnB to about 1.19 g/cnB

Pr ef er abl yth§ thapewhep theghape s gehenhan sRbgsicabanst fram any drestian when
about 1. 19th9£;{apé%ls@5hefrlesarﬁ@hfz,%ssl15 fndn gésQﬁgedtlﬁ 1Ma9uf hol. 19

g/ cnB, nore ferably fromabout 1.13 WnB to about 1.18

V\é% Pr eftBic ss/smetlh@ d@Pé'WéquflthP@a‘a@F@Fh?Pﬁé‘aanAPéWl medes
princi pl e, 2fnH9sk411cR&EnARL ¥ the hOQEBRLENHAEE Lgkdsed in %

enbodi ments, the present invention Is directed to a solid

10o0r al exttbwlﬁ@ds baged a8 ehephighnesssaa Ipst diamgiss alibe ney fattened
conpri si ”gsh?&é%érﬁ‘ﬂgﬁﬁuaﬁ?l ?9&%%&%&1“&%“’} %n&@l@ss bd2€4 on

extended re se matrix mul at1 on conpri sing
conp03|t|dhemudbmkgmngmmﬁﬂvéasﬂwlwmwShmmheaém“@héhemwkmxsw
yet hyl n -

Y asur el ind PiblcRfess DRBECE LLLPEMAI EBhugs or gigital

| east 1, 0Q@liRDPOIN l%\meS(42t)3 6aabl¢teasshmﬁhamherﬁeﬂmgmdtu;singadarver
wherein t xten tr
subj ect edh}%nc ressd’ghde i% l s% of e bg%tg is scruénc %J ¥¥ﬁ to 3 °p the
at | east aamuwmxmmomnwzmmp@@mee] In certain enbodlnents

of the invention the extended rel ease matrix fornul ation
has a cracking force of at |east about 110 N, preferably
of0 at | ¢@=IB8] Abh@tihin ]:ﬁﬂ)odhtneﬁtt of thaBiveraioa tpait 3OnNisoip adiendhgassk a
?222: ;ég N rror e (ffor Bgtépmgb%uetts/ aSt bouh s]flg}g)a hlétte%ng
25pr ef er ahirlyceﬁfhaa{mdr erikts eﬁbﬁhﬁﬁuaﬂlﬁ@pﬂﬂﬁd &bm| aahistticalzabytandiAIly

N or at N. 100187 ertai n. epbodi ment s,

The ot seramenpain Bitkneaf § eabaaoien TE baypdsRisghaato BB

ext engeg rleltegﬁzxs ef il ftﬁdmss@,ldmhl%’si dngrﬁaagﬂ‘tﬁeq{afﬁtbﬁe@ﬁﬁiﬁefcbmgadrad&to
enae - - el eas matri x ati on t ext ende

r%$ ease ndbs n3e-fastens sﬁeﬁrwpr&aﬁ%m g.t "émssscbaﬁs b f?ﬂF

conpr i si nghidknek@asdllest (diahker bLRS hoPNBcREd #RPOVh@NRe ﬁmiadﬁlape

havi ng, based on rheol ogi cal 5neasurenents,

an
appr oxi mati&"oiPagrifaLer Wéf’/gﬁtckmss esed @5 he npn flabenge diamaicy
(2)at | easpheAR iafhi hEpAY§iHericaRMhe thickiB&M&BashiRE uSiXt §nded
rel ease matrix fornmul ati on when subjected to an

i ndent at i Jhicknsss eavgs (e diifabihickrgspeavge pr figitd calipgok

digt ance” of at |east about 1.0 mm 10 [00188]In certain
enbodi nents of the invention the extended rel ease matri x
formul ati on has a "penetration depth to crack"” distance
of at least about 1.0 mmor at |east about 1.2 mm
preferably of at |east about 1.4 nm at |east about 1.5
nmmor at |east about 1.6 mm nore preferably of at | east
about 1.8 15mm at |east about 1.9 mn or at |east about



30t hi ckness of the tablet or of the individual nulti
particulate after the flattening - 64 - which

CHMO W8pEAE to no nore than about 60% of the e¢N/BRIVGSESH
the tablet or the individual nulti particulate before
flattening. Preferably, the tablet or the individua

multi particulates can at |eagg-be flattened w thout
breaki ng, characterized by a thickness of the tablet or
the individual nulti particulate S5after the flattening
whi ch corresponds to no nore than about 50% or no nore

t han about 40% or no nore than about 30% or no nore

t han abquwf@S/oco&fastnommoﬁd&&agtr@m%akmg@t%n@fh drdlet hardness test
t hi ckness of the tablet or the individua

mul
parti cul atd defiBrdinfiegunsden highamerepitepbSipces é¥ amn;on {79,
flatteni ngcihiet be«babsQlapak etl*lﬁmb nga%g 683l 1688 KHich is
particul ates is perforned MA% benc ress, such as a
carver st yiPeorpasaiehhgseiady ref@fﬁnqm 'esmgaheh pigerypraesbusrihp ed
above. 10048kholdhc 86t Spik sRUERn SBAPCH R Bles b £ LERCAA, and
rel ease matrix rmul ation 15is in the orn1o
or nulti paesedcy meass of thadattphases; suoh drat e farpreis iaprlied isehstantially
mul ti part Qi
br eaki ng, deﬁ%‘?&‘??ﬁ??@ Ek}le ?ﬁlﬁ D@hafgggw ? Wﬁﬂ\gﬂ%g | et eéerr of
of the i ndhwladlqalthemblﬂrfrdugagthechHHmce irpthatetireetipa. Thiaradeeridng
whi ch corr 9 .
ol o 01" SARADIOGAR R TR LORT, AR RO 4D o
pabti cul attebltiélkﬁmecmkianmgmerbgcﬂhugdtrvdgﬁrtestnﬂ@(lsaﬂ@g strength or
Llr gf“t ggegntllna[%[hardtngsrs lSt e%ner# ut hete orce apul] f%}%%s{ednglg}dasage form
USP Appar diresks. 1T abbaslosxtg): fatns 1}&0d¢ mmbrqak %Owhﬂch snemufoathe;ﬂdue

gastric fl.ui.d mntho C, r cter zed
0ot e portifftlsh afhtkd SR Rb T h pBbcR U G BRAGT LS,
at 0.5 andofee75 hours, or at 0.5, 0.75 and 1 hours, or at
0.5, 0.75, 1 and 1.5 hours or 25at 0.5, 0.75, 1, 1.5 and
2 hours of dissolution that deviates no nore than about
20% poi r[K!(EOﬁA fereteh teeff to 5 aanti fit lihHEtrd:m@ihl’tif&bfdtsﬂ)dﬂsﬁg’&Efonns is the

correspon i.n-vitro dissolu n rat
O TPt ciShaifh s e SRR e Aeger fich a8 s TR Texture
par ti cul atemlyzEr@tanbieyhnoldpes i, &8 RlrvieRWRoadHciiseHIaNY

mul ti partlculates ca | east be fl attene | t hout
br eaki ng, 'OR&PaltRF mf@adﬁpe Bolety def@ﬁségmaf‘retp%evﬂt dbicael 3oor

tbe indi visghidbssidhd Wltﬁ’@liéhlt]?%rﬁﬁ&d%futf&% aﬁ@ﬁxbﬁéq@&ﬂtl@gieﬁkgrated by
whi ch corresponds to no nor e than about

no nore tHAhdestsEAIRE eSS OBWCHSX‘H{?rAém{Yﬁ%TnS"ﬁB%Q TAG% Vérmcho
nor e than @b sl?agﬂ/@ss Skl B Fn,g@ Eeﬂﬁ@s@ﬁﬁ%%e%@%{%tﬁémém%e

t hi ckness of the tablet or i ndivid mul ti
parti cul at'eblggepisprberer direehyiuiger thgRIoRgh &fchithet daidescending Raked

tablet or \Llh%erﬁét@kttﬁéqﬁgewwté]]yp% b l‘l‘nlr:‘kéhtt@%f e @1 ©ind Ruch that
in-vitro 5di ssolution rate, whihen measured in a USP

Apbar at us the {orgok éle)dewndlumprpw ppligd subsianidgl iy peeperdicular to the
gastric f ldtﬁn%té@”ah@%&taﬁtm%%ﬁnévﬁ %1 ﬂﬁclﬁng’ofﬁllg@z{b@&tﬁlrs{ fRd
by the percent anount ctive rel eased .5 hours or
at 0.5 andrebend th@df@mre fynalyger garg to movestoamdis 1heH@hJ¢t§amalp agthe
0.5, 0.75,, L3 tef Sirtabe ark

hours of d) rég o g%eﬂio g]tr&é&eb\%lcgé%és?s tﬁ% taqr%oer e ' ak%% aE ?’ger
1020 % poifptcs sapis rn@hndn thee prokerronlioms itsiSo Mol witls tha teseepedd and
ofrsaid ti

GLeol bt 1 oRe R Ml SRULAEPOARM And ol MhRn wil
reference nultl particul ates, (00195j1n certain

enbodi nents the invention is directed to a solid ora

15ext ended rel ease pharmaceuti cal dosage form conpri sing
an extended rel ease matri x formul ati on, wherein the
ex;gnded relgase natrix.fornulatjon_isrin.the forﬂ1of a



30no nore than about 8 % points or no nore than about 6 %
points, nore - 68 - preferably no nore than about 5 %
p&N088/@826ho nore t han about 4 % poi nts or noPGHEIBROT/MEAS
about 3 % points fromthe correspondi ng anmount of active
agent in % (by wt) relative to the | abel claimof the
active agent for the extended ivel ease matrix fornul ation
of a reference fornulation prior to 5storage. Preferably,
the extended release matrix fornulation is stored in
count bottles, such as 100 count bottles. Any conbination
of the aforenentioned storage tinmes and deviation limts

lies W thiRerdihsties 6ORErRA 1d e d@faﬂ&enﬂhe O PEndRR  fork® s AREA0,
According to certain such enbodi ments the active agent .is

oxycodone #dhotan ¥F peliscted.obbrrthe pobs ks seacked ‘P%@S‘é‘?ﬁdﬂi‘ff‘mum

of the at be‘%la@aloﬁla@ptaqtdhuﬁgeagﬁwnoh ana"/mém b)Mk)at fRlp8dtitde sfeld,
the | abel claimof the active %gent or the extended

rel ease mavhilsdurby dpinermby @Heqied dbe @rna?h"wefew@ys dfinehiette ity
the at | eagfceQfthedRiiiidal AYGRLmIKATM &Me@?ﬁttﬁé'&%@sﬂoﬁblﬁﬁse
matrix fornul ati on and subsequent anal ysis usi n%
per f or manc®rdeidiftAnge dingremend isrcalshated juping 811' exampple the Texture
embodi nent ﬁn:ﬂy\ﬁﬁi v\ﬁuet H%x@Fe é@@ﬁﬁix&%@ \@&glbﬁlf6ﬁg§%lfsh"§?vlthout
oxycodone hydrochl oride, pref he anount

oxycodone WWmeémlbtdmud‘éby MyIhoiny: ltvw pelieu¢dathitvagthispolrhesome
apel clal Bfud HRNKE TR0 CoRYAEAEDH AN 08 Biodl\ FXkGRded
rel ease matrix mi ation 1s ermne y extractin

t he oxycodHn‘ee\hydhmMgﬂruablletSIfdp@ac fdmms escoslingad cerslireestediments
matrix for tur tr| nd
si mul at ed %?gl%?aéres%ﬂ% }%etngo@ref% %%e(srl]\g% £ eQ/Edg%f?tbng con m%egt
const ant nmgjstetdeco tit idescerigngumobel Thdwce)rlemoeMdgdlstaettee?aﬁe first
matrix forpulation is ete 1 S .58 0 »
over nt gnt DRt s BuERIPRG Ettef b0 Blen Boheffien Yertn 0 crack
per f or mancdisthncgui d chr omat ogr aphy, preferably

rzger sed- phase hi gh performance |iquid chromatography. In
ceftain such enbodi nents, wherein the extended rel ease

mat ri x floosmyFat themrbazsesi; of ceha&in kobadiotntt afthepesenpineéreioathy

t he anount of codone h ochl.oride in

o attve 1157 HECTSROTOaH iy G0 ey eietar i whbutidsmedams

1;] o::l thﬁl 30ﬂhgbbfﬁkﬁerdbfy ﬂ&kﬁéﬂhﬁ@thbﬁclﬂ&hﬁ@ﬁEp;ﬂ@;)ula?(\ymﬂa@Iﬂﬁterm
rochlorjde fr abl ets eac

W|yt h 900 rr%r Fmé?%cé ’ﬁﬁ‘%?tsd'r‘ees"éf‘gta{?gﬁ’sfﬁb{ Si?‘i"éagérf%”“s that 1s

sboul at ed gagtablyimdabittdlinihd id@eHatiRA 74 NBide I ek ndd AlRdlyzer.

constant magnetic stirring until the tablets are

conpl etely dispersed or for overnight and subsequent

anal ysi g0052| Rduhhdg Ipmaﬂelfepmw&@eddbcmuedseqhmmwﬁ@nyhat can

preferably reversed-phase 5hi gh performnce |

chr omat ogr Bepleyveddiam &Farmeyta“%rémég depgribedshpteds @F éVOH‘etaﬁ

val ues on X OPR R GRARIML %m[ul@@@ﬂg]sd%c&%rté ﬁl'zﬂ 1ﬁ‘dgﬂfa%rﬁﬁ§lta§
the invention is directed to a solid oral extended

réf ease phdeserihee akqvealhedwsiaydus erissnonds teithe iptsarabifdggierce over
form 10pr oyl des,@. di ssol ution rate, which when nmeasured

in a USP Apparatus | (basket) at 100 rpmin 900 m

si mul at ed gastri c fluid without enzynmes (SGF) at 37C, is

bet ween . 50

L hour  BERTABN o AR Y RrREr T v ThARSaY et
after 2 houmbpdinatsod¢he pi&entnel e8G9 qshigfeming tadaspaedomepethat can at
reheased e % ).
aet ve agaretbe ot SRPbeDf LRER e BEFd b bl
between 75 and 100% (by wt) active agent released after 8
hours. Preferably, the dosage form provides a dissol ution
rate, which when neasured in a USP Apparatus | (basket)

at 100 rpmin 900 m sinulated gastric fluid w thout
enzynes (SGF) at 37C, between 15 and 45% (by wt) active



di amet er decreases consi derably during dissolution.

Wt hout wanting to be bound to any theory it is believed
t Mt 20084@3%¢1 gh nol ecul ar wei ght pol yet hyl ene oBGTHB249a/802a15
formmenory and the ability to restore the initial form
after deformation, e.g. after flattening, in an

envi rmunent that allows the 5pestoration, such as an
aqueous envirmunent used in dissolution tests. This
ability is believed to contribute to the tanper

resi stance, in particular the al cohol resistance of the
dosage forms of the present invention. 1002101 The

i nventi on Rl fiére @6 AbRA 6% ShitiessBERABIYo thé@AaARBSut 50%
wherein a 10dosage formis adm nj st%red for. treatment of

a di sease BFREEH MATGPIEGHER 19 BArehangop AP érhicknssat CYPdRTs es

treat ment gréfeR@ fd stk Man I@Bcbdﬁ 3Mdh1€lhﬁsstb$1§ st RefdREREEMb R ik
according to the invention for the manufacture of a

nedi camentabpyrOyrbickpesntl fudbicresserdrsibickaesyr certain
copdition of a patient that requires treatment in
particul ar pain. 15 10021111 n one aspect of the present

i nvent i #954bFentherurese afcesainicabedipents of Ga gegent dveniipa dosage
phar maceut,gal aréﬂfegm@d afs@Femsfaﬁt BaRYid %Quaehwmmwe aéfp%c@e
mean tn at about to about hours or at about 2.

about 5. 5 degage doray pravidesisn in- wzrogwﬁ@utawgang ‘thﬁlomagured tﬂé‘rUSP
admi ni Str 3idaRuaY Elskady 19b AinVood s hBILLRIIRP iR

human subj The osage orm may conprises oxycodone
ot0 a salt enbmeéoﬁscﬁb conrisoddirdireclot 3% Gahtratterifed by the
100212] |1 gﬁg ct

once- a- daxr}) el(s%gﬁi ofr?ta fagLvtetégn]gé 52’@53? %r%g%dngn g 0% and 0 73
dosage f orhouissmpuewifeted ammﬂmw ldes eaemweawfdmd aa@ 5,
about 3t b to rs
or at abofjbt% Ed ilghg g rgﬁs}@te ?rteg?t 0a m h} g?%;% P%urﬂp(g?
st eady st ahssolonoromataiesmtegh@mdmshaantabodrt@ﬁ% psiutsjoe pte &rablhe
dosage form MRY., o a salt.th reof or
h@%r onor ph”éoﬁ% or 90'{195%{ er eo Orflsa'%me pf’t?bszfi

further aspeedponfing inevigps mmhmon rweemeasmmd iraa USP G!%Eppalatdﬁ}/

solid oral rel eut | e form

o ovi ded. Gbr B0 et B DR G RR LSRR R B Re nc)
a salt tharefowhhcamaamunt of from about 10 ng to about
160 ng and wherein the dosage form provides a nean

maxi mum 5pl asma concentration (Cr") of oxycodone up to
about  240d5HOT etedd “thih pinrasheut” tﬁrtngbmogeeoab@pksemmvmbﬁt
after adm njstration_at steady state or of a si ngrte dose

to human SEBSdR fesage ipgnsahirhatdeast proyds regisipreeto Grshipgeor

present i RyKncO R al@hsKxtrektidhPrefersble he@daslfriat £ e and may
pharmaceuti cal dosage formis provi ded, wherein the

dosage foﬁ‘ﬁY%’B‘ﬁb‘?ﬁ‘%’é@“b‘%@?@Bh‘ﬁ‘ﬁ’@%ﬁ‘St‘éSsalt thereof in an
anount of from about 10 ng to about 40 ng and wherein the
dosage form provi des a nean maxi mum pl asna ’concent ration
(Ehax) 058k deroneree ehthaprsteot iBvegeprthetgmylagtiite agent nigdgdined
after admygi, ihe[r%ta&éﬁﬂca@l aaﬁ\%%gystﬁ%ﬁcﬂ Tncﬁfdesaw%d&giu%lt&i% e
to human subj ects. 15]1n a further aspect of the

i nvention 03'%@'13&6@?5& ext ended rel ease pharnaceuti cal
dosage formis provided that is bioequivalent to the
commerci al product OxyContinFm 20[00216]In a further
aspect OS7IhEoripHipesssiod e greselt inyewsioal the serafdrigidr analegsie’

pkar maceut;

D cqut val s ST R ST RRAE o P RKERTof Wifrodl sieed fom he
sold in the United States in 2005. [00217]1n a further
aspect of the invention, a solid oral extended rel ease
25phar maceuti cal dosage formis provided, wherein the
active agent is oxycodone hydrochl oride and wherein a
dosage form conprising 10 ng of oxycodone hydrochl oride



1002181 Phar macoki netic paranmeters such as C. and tm
AUC,, AUC, "f, etc. describing the bl ood plasnma curve can
bav@ivpsizesdl in clinical trials, first by singb@rme®e002515
adm ni stration of the active agent, e.g. oxycodone to a
nunber of test persons, such as healthy human subj ects.
The bl ood pl asna val ues of the5individual test persons
are then averaged, e.g. a mean AUC, C. and tm value is
obtained. In the context of the present invention,

phar macoki neti c paraneters such as AUC, C. and tn." refer
to nean values. Further, in the context of the present

i nvention, grhi}, yﬂomlc@%@mtcﬁ oGl afslgdéRl MRS shA asAH single
Cmax, tmax, or anal gesic efipl cacy refer to paraneters or
val ues obt@Hitieazoafst 8ra comddinn ot drigid agpnists. ercesingle mixad epigid
of a si ngla%hgi@lseﬁltgggmmlaoﬂgﬁlhmto?ml)géa%;]o?(ﬂ-a DR grtag\’)ﬁisgeor
i ndi cates the maximum bl ood plasma concentr gt| on of

active agedesinglseartisl opadid egemgpcacarpinayen pf pagtighepiatd aa@msts
which the

Che time o g o R L SP oT Rfst bl and
concent r at pagtl ofiod 2201t ith AU ¢ Moecaonidnd ertagonistsCeierg@yomers,
val ue corr r

The AUG VA ﬁqﬁeggf]gs‘?er rsgltstépfqrgtﬁg%d%glvgtﬁgthgﬁgﬁ%}h% gﬁlof?{‘of%HWPrhe
agent absofptmdmgmnetltehlétebl ood circulation in total and is
hence a measure for 20the bioavailability. 1002211 The
AUC, val ue corresponds to the area under the plasnma
cdhcent fetSBphhda lbrn&entjuvene'orﬁ dimh)ieh dertinrespefifieadlyinmiast to @h¢ompass
tOthG'&SB use C ld%ﬁlaﬁ ncetraarmaeu?alla eptable
cal cul at ed % toh OP &p?? O%V\ha%g rap ) (HI °f p}g
1002221 AU@lihereofS the ar ea under t he pl asna
concentration-tinme curve extrapolated to infinity and is
cal cul ated using the formula: AUC =AUC +-C 2.7 - 76 -
wher e C|[0059] Pﬂiﬁ&mh@ﬁﬁcaﬁ?&ﬁd&pt&ﬂh@alﬁhlﬂﬁm& Ko me ot liditddan, and

A is the apparen ons ant

Pbboba 1A Snerhet G s €L A8 PORRG AL T BRI e, phggphae
where X. z dng tHelke SotBgHN chh-tdﬁlt@iuch hefosrm@ecaﬁtetthﬂuérbiteere
regressi on

f the lo n entr |on versus ti profile

duri ng ¢ hen eSS %‘HjageF AFS 1ehgs 'F‘%‘hi"}‘?gqf&’ﬁi)‘&rent
pl asma t ergghnatsuFbse ph@lhénelsdlfoﬂat@ﬂﬂd itk 1@ EMING Xeid sa]ts such as
determ ned as t112Z = (I n2)/ kz. 10 [00225 ] The | a _

‘lag is estHRUbEPABRNAGEIHmAHHIdRe FWN&W&S@“S&P? spgjum
the first éﬂl?ap%wsﬁ@rh@al%é&iﬂﬁs&%@mtlﬂatdl@nné/@drm%eté@g}%ﬂ‘é&
The term ™ health human subj ect refers to a male or
femal e wi tBICERtAdy Ragneysm sals angdsthe blepa prganipamyisal ity
and physi Qlw@(gﬂ%lne@ﬁf %mlﬁém ﬁé’&ﬁe@aﬁt BlheRARheSHUr €,
etc. Health uman subjects for the purposes of t he
present i rfvethwbﬁmmelts@)@&héwl%e@m NgV'tdepensrdqtopdsrsaiaming
excl usi on G Lt ekt axyvhi ch are based on and in accordance
with recommendations of the International Conference for
Ha&¥ noni zation of Cinical Trials (1CH). 20 1002271 Thus,
O St MgA EEH A LRRPHSR, (T B2 (ARG IR ESn AR ain onc o
bet ween years, | ncl | Ve, vve| g rangi ng
from 50 t ondro@sykungirid@ntees @Q@ldykgs)e ranth @ammr%@seﬂewdex or
(BM) a.18 d free
of signifi can?‘g%g{rﬁ%% %Pﬁg ﬁg?eg&ﬁ%ggétgpﬁgﬂedln%mg&
25medi cal dnib@tmsythe pfeydiald ailchqa,oasnhlnﬁirmems wq)l gsaheisiagmy amhd

ctrocardj | es of n :
p!g) enti al mﬂ’g‘t%d%;err}“ﬁs (ﬁgontapr? a Sther Oe an C%F%’P‘gnds dfsﬁgl&led
of contraception, such as a barrl er W|th addltl onal
spermcide foamor jelly, an intra-uterine device,
hor nonal contraception (hornonal contraceptives al one are

not acceptable), that fenales who are - 77 -
post nenopausal nust have been postnenopausal ? 1 year and



30adm nistration. 0.2 ng of Naloxone MCl (0.5 nlL) are
admnistered by - 79 - intravenous injection. The
S WS) Wev0281 observed for 30 seconds for evi dene@l/BR007/002515
wi t hdrawal signs or synptons. Then 0.6 ng of Nal oxone HCI
(1.5 nmL) are admnistered by intravenous injection. The
subject is observed for 20 m.ngtes for signs and synptons
of withdrawal. For the subcutaneous route, 0.8 ng of
5Nal oxone HCI (2.0 nmlL) are adm ni stered and the subject
is observed for 20 m nutes for signs and synptons of
w t hdrawal . Foll owi ng the 20-m nute observation, post-
Nal oxone H(dei bahdieOg8nit 8SIbld/bdndd orJtER SerRdlo SRR @it €
obt ai ned. 10100235]Vital signs include systolic bl ood
pressure, #yABEGY.iiics presded riedudgrbeth Befidseeqogetsic isomers. All
resplrator gﬁ@g f

"How Do Yo%m[“ggllg ’areqagr(lﬁ%la r%yt,’é subj fée%%ég b\?ﬁthé&g%%gé‘f({lgsﬁsm%”'
non-| eadi ng "How Do You Feel ?" question such as "Have
t h re b " t [
sct coni RO A aEeaE i el el 8" o ey O A pomers
measur erremflmfsubqwémolesulpxe@gicmfsf@ oplylip tlb@rlastsiwsédle!r@toms is
determ ne ghet 'i"]‘%ﬁcl s ANAbRErs %X§ﬂ§mér§ nfb Rﬂ{htr%ie fhan
Subj ect s Wi e encouraged to vo ari y rep
adver se evsnmmnﬁccmmﬂhmgmamtmnynonhgsOEmanMUWngﬁ@hwnﬂﬁ
study. 201002371 Each subject receiving a fed treatnent
wi |l consune a standard high- fat content neal in
ateor daneis 2l bdtetnin chir@uiestaricefefsoo a Earblarsdtony 1o Fiviold folaf didetent
Bloaval|abl|lt%b d ng Bi oequi val ence Studi es" (US
Departnent o)t ®and Hunman Services, Food and Dr ug
Adm ni strati on, CEnter for EXug Evaluatlon and Resear ch,

Decenber he nea ] ro d 30 25m n
bef of 6 &%@Qﬁ@%ﬁ%ﬂ Fmrogs e gRnudhees fs iy RPN by
25-m nute rfbﬁﬁdpeldmﬁdi;edﬂl’@dn it min®r BEHEP hed Rshcbyptaliyi &t ESherein

bef ore dosj 0238 in orator eval uat | ons
o5 For med (PhCERiorud G ae B Pt WElaro2l G B darb and 1

bi ochem strhiyrof fndgt slated the plasd of 3 lakiedr 1Spht inhBOEIpOsiRANrection.
serol ogy, 30urinalysis, screen for drugs of abuse, and
further tests. - 80 - [00239] Bi ochem stry eval uati ons
(fasted [M4L@ﬁ@tenﬂqam-'s}fe+snshmﬁufée&feqlm pedsioPEnaffiomers and
al bum n al i ne_Phosphat ase, al ani ne am notr ansf er ase
(al ani ne tVHHSARPHA4LINAXVE) | aspartate ani notransferase
(aspartate 5transaninase, AST), calcium chloride,

creatini ne _?I ucose, | nor gani ¢ phosphate, potassi um

sodi um 1996BhThajemy rrgoiusiont t5feay togheoreRArpHoN oF GRNCERtERtipR Pl
dehydr ogengggtidi-dddhe ofthé 864 crBhtidrfdRifEinARAa Gekeculk 00240]
Hermat ol ogy eval uations include determination of

hemat ocr| t, 10henogl obin, platelet count, red blood cell
count, FO 10991%0199% Lse@tﬁlﬁpﬂ]e pyggérﬁ ﬁxv@rlnl%qqlnc‘l"tﬁiel but are not limited
di ffer entl al (% and absol ute): "basophils, eosinophi

| Ynphocyt de, alfnmmbykbémélnet ahélapmélphuapéerldpr@o@mzj]lsembmgy

eval uatio f t surface
15anti genrb?ﬂggﬁld)gqﬁﬁgegg Itr’s gr@{lr a%lgﬁ%%%r{lebég §/1 %HB S Ab)
and hepat idebana@phing, déxonypofaaridd, dei0dine, dimmmeuhamms
eval uatio X! ance,
ot g ucoodREbRIR, SRy SRRk eloGR e ABRERIS
bl ood, pr ahmethylthlanhummytcbo@ﬁleémasaeq dmlnanmqmzociand
roscopl t r 0 Screen
ro7 ar uge TRt LADmsREE b b R AU R e
opi ates, anphetam nes, cannabi noi ds, benzodi azepi nes,
cocai ne, cotinine, barbiturates, phencyclidine, net hadone
and propoxyphene and al cohol tests, 25such as bl ood
al cohol and breathal yzer test. 1002441 Further tests for
femal es only include serum pregnancy test, urine



30 15 Total 200 100 Process of manufacture: - 82 -
Oxycodone HCI, Pol yethyl ene Oxi de and hydroxypropyl
cHAMWPYEEhas dry mixed in a | ow high shear BY@cB27/002515
Decker Handy Chopper dual blade mxer with a 1.5 cup
capacity. 2. Step | blend was conpressed to target weight
on a single station tablet 5M2Aesty Type F 3 press 3.
Step 2 tablets were spread onto a tray and placed in a
Hot pack nodel 435304 oven at 70 C for approximately 14.5
hours to cure the tablets. 100247]1In vitro testing

i ncludi ng testing tanper resistance (hammer and

10br eaki ngetsphieadiitydtesiphidnntagdiasd dsrbatited, laldenbddne,

extractio S rfornmed as fallows. 100248] .The, tabl ets
AU o A A L
rpmin 900erpishon lcaddn gasiorphan, f1bfdheniWinidperiding ReyaESsol,
(SGF) at 37 C. using 15a Perkin Elnmer UVNI S. Spectroneter
Lambda 20, MEfZosIemghadepe, FisoPPRRATPRING MY FORNINRE I n
Tapl e LI. di@fdARHib abhl@drphall ebimetifddbRd nilahik Shatfhene,

tanpered, i.e. flattened, cured tablets were tested. The
cured t abl RAEORBING TOFRIPANGRe AP HFYSOIPRFNARY MOPNPRS> Rapaveretum,

20manual | ypepanehifet ﬁ@tnm pischbik@Rart BhdnaRRIHe, pHeYSefidihe,
tanpering. The _tab.et di mensi ons before and after the
f1 at t eni ngPIRHYIMRePIGTBYES REIPBFPIIFNST PPBedaAdiePedidFuat ed on

separ at e SAIR)x§phend RErhBRY Itiiiain@,ru%nﬁaa?ﬁﬁhﬁé&emaﬂﬁwc@p%mel-

[00250] As a further tanper resistance test, the cure

t 4Bl et s wesals, Sydsplet andcpolvates tsreaf, BYoduis plopny of B derrediegs and the
appl yi ng gjf.orce of a maxi mum of 196 Newton using a

Schl euni ger 2E / 106 Apparatus to evaluate the resistance
to breaking. The results are also presented in Table 1.1.

- 83 - b : - - in
vitro u[sl?%gﬁ ég’ {?gan%?a%}j Bllss%gserrﬁggl{ gﬂlat{l&g‘% ﬁgﬂg}w{?gdnatcggﬁl%lrgg% i ons
of 0% 20%eanied aveve areseahaleptone.alatigherie aag nalaeplebe bi ty.

Testing ' ] :

0 prm i 1 B SR hdie, S RREL AkiASBck BRREL e of
UVNI S Speciny ofréit dore Slimgybutbth@ ke. UV at 220 nM Sanple tine
points include 0.5 and | hour. The results are al so

presented in Table 1.2. Tabl e Li Cured Uncured whol e
Whol e FI|ei68E maxtrthiy eihbbdimaes e.gt a dokebsnaliarind fadxyErdoea HCbmsl

ok (el A58l R0 2, Bameter (m
po&t breaking strength test
[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



7.33 1 . Dissolution (Vo Released) (n = 3 tabs per
vessel) 0.5 hr 13 34 33 1 hr 18 46 45 2 hr 28 63 62 4
hwaBogm3®3 8 hr 65 86 87 17 hr 85 86 87  1BGW/IB2697/002515
nmedi an of 3 neasurenentsn = nedi an of 5 neasurenents 3
196+ neans that subjected to the maxi numforce of 196
Newton the tablets did not br.eak, n - median of 3
neasurenents WO 20081023261PCTAB2007/ 002515 - 84 - Tabl e
1.2 Dissolution (/0 Released) (n = 2 tabs per vessel)

Ti me 0% Et hanol Concentration in SGF 20% Et hanol
Concentration in SG F 40% Et hanol Concentration in SG-

uncured cukRIFbHREHE Bbied AL, YGHE R of8hRard uRd, equimolar
amounts of any other pharmaceutically acceptable salt or derivative or form
including but not limited to hydrates and solvates or the free base may be
used. The dosage form comprises e.g. 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30
5 mg, 40 mg, 45 mg, 60 mg, or 80 mg, 90 mg, 120 mg or 160 mg oxycodone
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. 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
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 | 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



13 37 13 32 11 33 1 22 50 21 46 22 43 5 EXAMPLE 2
[00252] In Exanple 2 three different 100 ng tablets

i M) WOR/82610 and 20 ng of Oxycodone HCl were PEEIBa¢0@d02515
usi ng hi gh nol ecul ar wei ght pol yet hyl ene 100xi de and
optionally hydroxypropyl cellul ose. Conpositions:

Exanple 2.1 Exanple 2.2 Exanpl®g-2.3 Ingredient ng/unit ny
| unit ng/unit Oxycodone HCl1 10 20 10 Pol yet hyl ene Oxi de
(MN  approxi mately 4,000, 000; Pol yoxTM W5R301) 90 80 85
Hydr oxypropyl Cellul ose (KlucefTM HXF) 0 O 5 Total 100
100 100 - 85 - Process of manufacture: The processing

steps t Qoo afhilebbaitcatsdf WeHR gx s@S ivBhtd@WFherein the active agent
51 . Oxycodone HCl, Pol yet hyl ene i de and Hydr oxypr opyl

Cel | ul ose WweKgogeng *wﬂrs@é'@lomw axxcewnﬁ#lgﬁogﬁ@w 1Bvssékavgpga 14-
Decker 9&1 &?9&9?{1&9]‘&%! obleésdﬁmmbﬁarzsmphh pffekabPy Gt4Bss than

capaci ty. | end was conpressed to target weight
on a singl @os'tle?tnp@n les it bonh Herany oTigpethan gbopy 2emM, mae 3.

Step 2t abﬁr@feﬁab@ﬁ%@eﬁ&%ﬁ@@ou@@%gm,?\est?sgl?a\é aP{))l?q n‘J {5&than about

Hot pack nodel 04 oven at proxi mat el y
6 to 9 houf-&ppw oclesetharhabopidbl eppm. 1510025311 n vitro
testing including testing for tanper resistance (bench
press and breaking strength test) was perfornmed as

f ol | ows.|0073D Dbetftainivthec embeatlimerits ethe thueapsutically edlive aganitstmay be

using USP Agp ra%gol{??né? gﬁ\@mﬂ}%' gés tlnv%Qtlgan'}rE?jgfc%g}bmgL}OIb\fﬂh

simul ated gastric enzynes

200si ng a d&paviltd or ikdtaad of QPINIS ESpreplts divethetherapavickadly 20t veldgents

at 220 nM 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



Cured tablets and cured flattened tablets were tested.
The tablets were flattened using 2500 psi with a Carver
s BEHER press to inpart physical tanperi nffT/BAW7002515
results are presented in Table 2. 25[00255]As a further
tanper resistance test, the cured tablets were subjected
to a breaking strength test a@pl-ying a force of a nmaxi num
of 196 Newton using a Schl euniger 2E / 106 Apparatus to
eval uate the resistance to breaking. The results are
presented in Table 2. WD 2008/ 023261PCT/ 1B2007/ 002515 -
86 - Table 2 Exam le 2.1 Exanple 2.2 Examile 2.3

Whol e (n =ofapidid afatpesics thrbyanigaithb upy <X \Wiahibit¢ri sueh 23

Flatten ed by ben ess e 5) . Fl.at by
bench pres@e?ﬁﬁﬂﬁzyfﬁﬁﬁﬁ§%@ﬁ YWNQERng?gtTﬁﬁaﬁ%£§220_58
3.14 0. 84 &nﬂ&hn@mﬁ&&c@b&ﬁﬁh&rl (mlcﬁ) 4§d11aos%@ iblJ $8Sekial ¥é.

6.46 12.86 _Thicicnes s A% - 14. 0  Breaking
strength (WOSP%l apd hl/825¢% ,,_wliuc}hgrg hirgl@q_mi:orporated by reference,
5 nabumetone (4-(6-methoxy-2-naphthyl)-2-butanone), as disclosed in U.S.

Serial No. 10/056,348, which is hereby incorporated by reference, celecoxib
(4-[5-(4-methylphenyl)-3-(trifluoromethyl)- | H-pyrazol-1-
yl]benzenesulfonamide), as disclosed in U.S. Serial No. 11/698,394, which is
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-oxo0-6-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.

[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



n/a Dissolution (% Released) (n =1) 0.5 hr 34 46 42 50
40 56 1 hr 50 62 57 71 55 72 2 hr 72 78 78 91 77 89 4
hWEHERIBE 93 93 100 8 hr 82 82 95 93 94 10RCT/IBKFH028E
82 96 94 95 101 | 196+ neans that subjected to the

maxi mum force of 196 Newton the tablets did not break
EXAMPLE 3 1002561 in Exanpl e-37a 200 ng tabl et prepared

i ncluding 10 ng oxycodone 1-1Cl and hi gh nol ecul ar wei ght
pol yet hyl ene oxi de were prepared. Conposition: - 87 -

I ngredient ng/unit %

15

20

25

30

[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
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.

[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
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

|0080] Fig. | 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.

|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.



Oxycodone VIC] 10 5 Pol yet hyl ene Oxi de (MN approxi mately
4, 000, 000; Pol yoxTm WER301) 188 94 Magnesium Stearate 2 1
THUIPER00 ~ Process of manufacture: 5The PP OB AgpS1S
steps to manufacture tablets were as follows: |.Oxycodone
HCl, Pol yet hyl ene Oxi de and Magnesi um Stearate were dry
m xed in a | ow high shear Bl agk-& Decker Handy Chopper
dual blade m xer with a 1.5 cup capacity. 102.Step 1

bl end was conpressed to target weight on a single station
tabl et Manesty Type F 3 press. 3.Step 2 tablets were

pl aced onto a tray placed in a Hotpack nodel 435304 oven
at 70C fows2] tig. 44 a%@fograbloth@weslctsmoﬁ alelvetisw islin 10K Hen

vitro testin nclu ng testl resi st ance
(br eaki ng thl&%@ﬁ@?fﬁhft akleY 0&}3@‘6&5@? Fmﬁéﬂ ngéefpfﬂ (Jefipide) and after

1002581 Theg l‘it%hﬂeiih@ bYt\ﬁElﬁ Et%ktﬁ%si tki 9§ Yo thé QcHlléJnfggr Makel 6D
Apparatus 1 (baske OO rpmin si mul at ed

gastric flatBPfh'aWthout enzymss (SGF) at 37C, usi ng 20a

Peskin El mer UVNI'S Spectroneter Lambda 20 USP Apparat us,
W at 220 nM_after having been subjected to curing for
2, 3, 4]0083] Biadt b4 Phelgemsph thalslegicts atoggew (deenigiliopwiththe

the uncur ‘%H‘ncﬂfé@%@%@t‘éblk@@# a?{aﬁle?(f'f%xgx'nﬁl%ql luetffepﬁat{eﬁ%g l»Jll% aar e

presented in T L a further tanper

r esi st anceé args manpd bereh peeds @m@raummte@pd@h@%?)s wer e
5subjected to a breaking strength test applying a force
of a maxi num of 196 Newton using a Schl euniger 2E / 106
Appar at [98doFigvaisaahetogiaph thelgiepicnadep view viewkd indine Fith the

G 11 mine RSP ETAEy o0 FE A g Ml el e®

Wi ght  ( nJar20 812208 b@@H pRES(h2G8ulR 1Mt nitle kX9 3)s

[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 afier 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.



(m) 4.74 5.17 5.25 5.17 5.17 4.85 D aneter (m) 7.93
7.85 7.80 7.75 7.69 7.64 Breaking strength (N) 176 196+3
196x309@8263 196+3 196+3 Di ssol uti on (% Rel eaped)B2(n/nomsDy)
0.5 hr Not tested Not tested 16 11 15 33 Llhr 23 18 23
50 2 hr 34 28 36 69 4 hr 54 45 58 87 8 hr

-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.
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81 69 83 93 12 hr 96 83 92 94 | Tablet dinensions n =
4 2 Tablet dinensions n = 10 3 196+ neans that subjected
t Qwes/qd6l mum force of 196 Newton the tabl et RCHIBANMOI2515

br eak.

- 89 - EXAWPLE 4 1002601 I n Exanple 4 six

different 100 ng tablets (Exanples 4.1 to 4.6) 5including
10 ng of oxycodone HO are prepared varying the anmount and
nol ecul ar wei ght of the used pol yet hyl ene oxi des.
Conpositions: 4.1 4.2 4.3 4.4 4.5 4.6 Ingredient ng /
unit mg / unit nmg / unit ng / unit nmg / unit ng / unit
Oxycodone HCl 10 10 10 10 10 10 Pol yethyl ene Oxide (MA
appr oxi 9} ¥igh29R0 AR MMﬁg(Emo\AﬁBn?aQ&a te8eHorhRdiBIn5

89.0 0 c

10

15

20

25

30

----- 0 t hyl ene
Example ]3 l ta Iet (cured for 30 minutes, uncoated).

[00100] Fig. 21 is a diagram of Example 20 indentation test performed with an

Example 13.2 tablet (cured for 30 minutes, uncoated).

[00101] Fig. 22 is a diagram of Example 20 indentation test performed with an

Example 13.3 tablet (cured for 30 minutes, uncoated).

[00102] Fig. 23 is a diagram of Example 20 indentation test performed with an

Example 13.4 tablet (cured for 30 minutes, uncoated).

[00103] Fig. 24 is a diagram of Example 20 indentation test performed with an

Example 13.5 tablet (cured for 30 minutes, uncoated).

[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).

[0010S] Fig. 26 is a diagram of Example 20 indentation test performed with an
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).

[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).



(MN  approxi mately 100, 000; PolyoxTm N 0) O 10 20 0 0 J
O Pol yet hyl ene Oxi de (MW approxi mately 2,000, 000;

PG/ 298MeBR660K) O O O O O 89.5 Pol yet hyl ene OxPCEIBIWMY/002515
approxi mately 7,000, 000; Pol yoxTM WSR 303) 0 0 0 0 89.5 0
Butyl at ed Hydr oxytoluene (BHT) 0 0 0 0.5 O O Magnesi um
Stearate 0.5 0.5 0.5 0.5 0.5.845 Total 100 100 100 100

100 100

10

15

20

25

Bl end size (g) 125 125 125 125 157.5 155.5

[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

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).

[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

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.

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

Example 26.

[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.



WD 2008/ 023261PCT/ 1 B2007/ 002515 - 90 - Total Batch size
(g) (anmobunt manufactured) 250 250 250 250 157.5 155.5

TW® 19P9E8eEi ng steps to manufacture tabl et s WGEIB2®7/002515
follows: 1. Oxycodone HCl and Pol yet hyl ene Oxi de (and BHT
if required) were 5dry m xed for 30 seconds in a | ow high
shear Bl ack & Decker Handy Chgpper dual bl ade m xer 2.
Magnesi um st earate was added to Step | bl end and m xed
for an additional 30 seconds. 3. Step 2 blend was
conpressed to target weight on a single station tablet
10Manesty Type F 3 press using standard round (0.2656
inch) cqpmaye Faohs bW theSh@am phistna Bk R0t Ecch@RRRTelsi fine

a 15 inch coatin 4 Vect or Laboratory Devel opnment
Coat i ng Sym@ﬁfngﬂeassc Pregiioppadl waﬂﬁISdﬁestefhﬁﬂreélacswrdmg to
tenperaturgkﬁngg%(vwre t her nocoupl e) was pl aced 15i nsi de
the coating pan near the bed of tablets to nonitor the

bed tenperature. The tablet bed was heated to a

t f .
egper aéWﬁSP F?ng@EhoZ\Q the rﬁa‘f']%qasﬁhg oxﬁo?&&%oﬁc,%ﬁp%&)gtﬁg{sgs)tlme

can be derived from Tabl es or eac
for a ni ninmofle of l@dinghrngele Papnldtien: fralt iAmalyrsio (Fadted State)] The
tabl et bed Wasgi, %Qf J$ﬁ’ ¢l &d and di scharged. 20 1002611l n
vitro testing i g testing for tanper resistance
(breaking strength and hanmer test) was perforned as
fol |l ows n MLy
and 2 hé?JO]lg of %éﬁé {]0%18\95 %B%getngal?tklg aggyéf?:?us%d 8x)§20n 10%;;
Appar at us abd (cbalsdddix)amate 71D@bleraccardia® @ Etangilail. at ed
gastric fluid without enzynes (SC F) at 37C, using a
Perkin El mer UVYNI' S Spectroneter Lanbda 20, UV wavel ength
at 220 nea12djabFeire 41Shows @preBimsition snagado fohidisdExdnpdn?.2 and

results corr onghi to, th cur i
t enper at ur y%sogt"br @g?ﬁ %Bleﬁsﬁ fEI; ﬂoggﬁ % piIgUES %Jls[sﬁlﬁﬁ%]
As a furt hetortiappeExaig$d Bt ance t est, the cured and
ungured tabl ets were subjected to a breaking strength

t applying a force of a maxi num of 196 Newton using a
Schl euni[Q}HE1]2El€1g11&642Aﬁ@\a§c3i§§dﬁltibﬂp©ﬁ&|s daindlet IBRampls 79t ta@ e and
to breakln h%ﬂ@ sul ks, are Erovide .in Eabl s 4.1 to
4.6. [00262 FX BHAI | P mg [FBlefsa3fc 5%%% 8ample 27 ened
with a hamer using 10 10manual |y conducted hammer
strikes to |npart physi cal tanper .ng. (hamer test)
Tabl e 41001221~ Fiepeis] saows partiqleize dgiripion g Qﬁm&ednah‘sts

(bpurs) (NOxy©dntin"91®m %Aéxailnp@ 22 bhdBbhgle 12 BRSSP A& ording to

Wi ght ( 108 109 10
xample 27.



107 Thickness (mm 3.64 3.93 3.94 3.90 3.83 D aneter
(mm 6.74 6.62 6.57 6.55 6.52 Breaking strength (N 94
196x2098/298+ 2 196+ 2 196+ 2 Dianeter (mm) poBCT/imeaking
strength test (neasured directly after the test) nmashed I
5.15 5.38 5.23 5.44 Curing Process Tablet Bed Tenmp C
(tenperatur e probe O mn 1937. 10 mMmn 66.2 20
mn 68.6

DETAILED DESCRIPTION

[00123] In certain embodiments, the present invention is directed to a process
5 of preparing a solid oral extended release pharmaceutical dosage form,
comprising at least the steps of:
(@) combining at least
(N at least one polyethylene oxide having, based on rheological
measurements, an approximate molecular weight of at least
10 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
15 (©) 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 Jeast the softening temperature of said polyethylene
oxide for a time period of at least about | minute.

Preferably, the curing is conducted at atmospheric pressure.

20
[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
25 (1)  atleast 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

30 formulation; and
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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)  atleast 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.

30
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[00127] In one embodiment, the curing of the extended release matrix
formulation in step c) 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 c), 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
S 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. [n 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 hereinafter 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, e.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
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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
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
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
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
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
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

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

5 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.

10 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

15 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

20 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

25 temperature profile. Preferably, the curing step starts according to method |,
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

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

5 [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
5 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 | 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.

|00144] The curing step ¢) may take place in an oven. Advantageously, the
curing step ¢) 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/cm3, equal to or less than
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about 1.18 g/cm’, or equal to or less than about 1.17 g/cm®. 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/cm’, from about 1.11 g/cm? to about 1.20
g/em’, or from about 1.11 g/cm’ to about 1.19 g/cm®. Preferably it is in the
range of from about 1.12 g/em® to about 1.19 g/em® or from about 1.13 g/em®

to about 1.19 g/cm?®, more preferably from about 1.13 g/cm® to about 1.18

glem’.

[00149]  The density of the extended release matrix formulation is preferably

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

p= A-B " po
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.

[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 py.

[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

S 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] [n 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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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

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
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

process as described above.

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

extended release pharmaceutical dosage forms.

[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
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

without enzymes (SGF) at 37° C, characterized by the percent amount of
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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 of said time
points from the corresponding in-vitro dissolution rate of a non-flattened

5 reference tablet or reference multi particulates.

[00165] 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

10 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 provide an in-vitro dissolution rate, when measured in a USP

15 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 20 % points or no more than about 15 % points

20 at each of said time points from the corresponding in-vitro dissolution rate of

a non-flattened reference tablet or reference multi particulates.

[00166] In certain embodiments, the present invention is directed to a solid
oral extended release pharmaceutical dosage form comprising an extended
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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S 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

10 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

15 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
wl) active agent released after 0.5 hours or is between about 5 and about 20%

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
25 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

30 particulate before flattening, and wherein the flattened or non flattened tablet
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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, | 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.
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10st r engt hthRRekshammhefableesttle iadicidogshigh andieulite adrehittening
extraction were performed as follows; [00267] Tabl o
cured at ow’i’%‘:‘hﬁ‘{ﬁ'ieép"él YOIt thag G?Oé’HS%A?’ e “1%%‘%%%@“‘ 40%,
coat ed wer@ nb@sdr€thah Fbovit ww ouab ﬁ@)chSB] ANopez0as, ws nd more than
(basket) at 100 rpm|n9 nmul at ed %astrlcflwd

wi t hout  erPHES” S h&#ﬂ@&ﬂrofche @leh‘g t%ms&gfqu rpultipppytielate
Spect r omet @forMhgehingPRh SAherdiMihd@M@dneM Ot hdnatared b or the
Tabl et di mensi ons and dissolution results correspondi ng
to the resihsteradas nerifltieged Mu pariisulehpror e ap ey dissolution
presented jp JRbh %ﬁerﬁméasﬁféd %'h SUSE %9&&65‘3] (bhakhyak $0(Px%ﬁg %00
at 1.0 hour and coated were tested In vitro using hanol
/ 28GF medi @l gmulgted é?ﬁé@rﬂ%twrtbwtsﬁzyz!@%?éi}'ﬁa%prl%nag fle%pu% e
al cohol extfAGK AR ¢ [WberEStbOI WAG REHTOUTBH WA HSH
Apparatus 1 (basket) at rpmin
gastric fIr@leélsewaﬁﬁ&fth%‘fﬁz%m%lset‘(/%ah)métan@?b@t 39°é’|(hgwb)r@0twe
Agi | ent I
230 L 25 Tanroreg AR ah A R e et B R BUELAPOD A
Tabl e 5. 3. acp%%@]relﬁ@ééaﬁmmmrqqm@twmesb@{t doewl abeutt 18%
uncur e(;g ﬁ%s @mqelgg ednd bl gL were subjected to a
break| ng s ?en t &5t ap y| ng a}}orce of a maxi mum of
439 Newt on using a Schl euni ger Mddel 6D apparatus to -
102 - evaluate the resistance to breaking. The results
are provided in Tables 5.1 to 5.3. 1002701Addi tionally,
the tablets were flattened with a hamrer using 10
S5manual |y conducted hamer strikes to inpart physical



3.88 Dianmeter (nm 7.03 7.02 Breaking strength (N) 543
4394 438 4 dianeter (mm) post breaking strength 4,18
AWBR0083836hg Process Inlet Tenp C 10 min 75. 8CT7B2@7/0@2015
mn- 75.175.1 30 min- 76.0 76.0 40 mn 74.5 50
mn- 73.5 60 mn - .. 75.6 Dissolution (% Rel eased)
(n=3) 0.5 hr 19 19 -56-

[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:



1 hr - 3133 2hr - 4750 4 hr 7176 8 hr _ 93 97 12
hr 99 102 WO 20081023261PCTLI B2007/ 002515 - 103 -

HAREP8/0PE%E (10 strikes applied manual | y) Tabf@y1B2007/002515
t hi ckness neasured (m) pre and post test (n = 3) pre
post pre post 3.90 1.77 3.87 2.09 | Fourteen

i n-process sanpl es taken (40-t5d@bl 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
di d not break when subjected to a maxi num force of 438 N
439 N. Table 5.2 Exanple 51 Uncured 30 mmture (n = 10)
1 hr cure (h) coatlesht e polykylehabki@é having, based on rheological

measurements, an approximate molecular weight of at least 1,000,000;
and
2 10 mg oxycodone hydrochloride; and
S 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:
Q) at least 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) atleast 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.



D mensi ons Weight (ng) 200.4 | 201 206 Thi ckness ()
5.502 5.92 5.86 Dianeter (nmm) 7.03 7,01 Breaking
SWEMHYHSTN) 85 3 439 4 439 4 dianeter (mm pPOEIB2007/002515
breaking strength - 5.52 5.72 Curing Process Inlet Tenp
Cl10 mn - 79.7 79.7 20 mn 80.3 80.3 30 mn - 79,3
79.3 40 mn - - 79.5 50 minsg~ 80.9 60 mn 81.0

[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:

(D 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:
e} 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:



Dissolution 0.5 hr - 14 15 (VD Rel eased) (n = 3) 1hr 23
24 2 hr 36 38 4 hr 57 60 WD 2008/ 023261PC
VBROOP/O@32515 - 104 - 8 hr 83 85 12 hr 94pObiB2tlanumsis
Test (10 strikes applied nmanual ly) Tablet thickness
measured (mM) pre and post test (n = 3) pre post pre
post 5.92 2.97 5.91 2.84 _Npne in-process sanples
taken (40 tabl ets per each sanple) and each sanple
averaged. The reported value is the average of the
averages. 2 n = 27

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

2) 12 mg hydromorphone hydrochloride; and

5 wherein the composition comprises at least about 92 % (by wt) polyethylene

oxide.

[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:
) 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



n =90 54 n = 10; The tablets did not break when
subjected to a maximumforce of 438 NN 439 N. Table 5.3
WS 200872022826 1PCT/ 1B2007/ 002515 - 105 - Di sSOPW/IBRIW7(8%515
Rel eased) (n =3) 0.5 hr 20 23 21 1 hr 31 37 31 2 hr
50 58 50 4 hr 76 86 76 8 hr 95 100 99 12 hr 98 100
104 Hamrer Test (10 strikes -gpplied manual ly) Tabl et

t hi ckness neasured (my) pre and post test (n = 3) pre
post pre post 3.81 1.63 3.79 1.62

polyethylene oxide. The composition may also comprise at least about 85 or 90 %
(by wt) 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
S composition comprises more than about 5% (by wt) of the oxycodone hydrochloride

or the hydromorphone hydrochloride. The composition may also comprise 15 to 30
% (by wt) of polyethylene oxide having, based on rheological measurements, a
molecular weight of at least 1,000,000; and 65 to 80 % (by wt) polyethylene oxide
having, based on rheological measurements, a molecular weight of less than

10 1,000,000, or the composition ma)I/ comprise at least about 20% (by wt) or at least
about 30 % (by wt) or at least about 50 % (by wt) of polyethylene oxide having,

based on rheological measurements, a molecular weight of at least 1,000,000.

[00183] 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:
) at least one polyethylene oxide having, based on rheological
20 measurements, a molecular weight of at least 800,000 or at least
900,000; and
(2)  atleast 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/cm’. 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



Tmelve i n-process sanples taken (40 tablets per each

&Q}and each sanpl e averaged. The reported value is
1398 of the averages. 2 n = 33 3n= = 1%0/BA¢97/002315;

The tabl ets did not break when subjected to a maxi num

force of 438 N 439 N. EXAMPLE 6 10 1002711 In Exanple 6

tabl ets conprising Naltrexone6Cl were prepared.

Conpositions: Tablet ng / unit Naltrexone HC 10

Pol yet hyl ene Oxi de (MAN approxi mately 4,000, 000; Pol yoxTm

WER 301) 89.0 Magnesium Stearate 1.0 Total 100 - 106 -

Total Batch size (kg) (anmount manufactured) 20

Coati ng NUthé extBiided r&aasemmatforﬁmadby1sRﬁd1efrhdgmocﬂarhiaB@n 1.10

Coercoat“cHRr BRI 28K GErT o ooy 11 baestiSa, flo SLEE!
The tabl et ﬁoﬁﬁ\/ﬁﬁ(ﬁlt mnerg@hé% zib‘fauloutd g/aﬂbl PtdﬁerEmgmpé 9t range of
wherein a Gento "V -2 cu.ft

station rofir%{wbq%l%tg/cm é%%bogteltl%s/cwré@@l %bﬁH‘ lslép%@g Riapet

a 9/ 32 stangagemt, M&p@ﬁmgv@orﬁ a5dR0 538 g/ cHPREIbOLII. B8 lem’.
| ower) tooling and a 24 inch Conpu-Lab coater were used.

The bl endi Frgfefabhe thedersity f detagied bysrhiracdes prnsiniaas fesetped
was 9.2 kg,apd the curing tinme 2 hours. Exanple 7 1002721
Three further exanples conprising each 10 ng of oxycodone
hydr ochl ori de were manufactured and tested. Conpositions:

Exanpl e IJOI%SFX Mrﬁin%nﬁm%%! fhe Eregbnt invention is directed to a solid

10 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

15 measurements, an approximate molecular weight of at least 1,000,000;

and
(2)  atleast one active agent; and
wherein the extended release matrix formulation when subjected to an

indentation test has a cracking force of at least about 110 N.

20
[00186] In certain embodiments of the invention the extended release matrix
formulation has a cracking force of at least about 110 N, preferably of 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
25 preferably of at least about 180 N, at least about 190 N or at least about 200

N.

[00187] In certain embodiments, the present invention is directed to a solid

oral extended release pharmaceutical dosage form comprising an extended



Tablet nmg/unit CVO ng/unit (% ng/unit (To) Oxycodone HC
10 (5) 10 (6 67) 10 (10) WO

2008700282681 PCT/ 1132007/ 002515 - 107 - Pol yet hBd&meoo0Ri2des
(MN  approxi mately 4,000, 000; Pol yoxI m WSR 301) 188 (94)
138.5 (92.3) 69 (69) Polyethyl ene Oxi de (MN

approxi mately 100, 000; Pol yox&m N10) 0 0 20 (20)

Magnesi um Stearate 2 (1) 1.5 (1) 1(1) Total 200 150 100

Total Batch size (kg) (anmount manufactured) 100 100 100

FilmCoating nmg / unit ng / unit ng / unit Opadry white

filmcoating concentrate fornula Y-5-18024- A6 4.5 3

The processleitd nfk@PHrh@aiBANKE 3Gkt rdidhé fh&ix Bt ADn
follows: |.The nagnesium stearate was passed through a

Sweco Sif t€MPEYDE pped 5with a 20 nesh screen, into

separ at&npoditibRBoRprtadied®r s. 2. A Gento "V' bl ender
(with 1 bar) - 10 cu. ft. was charged in the foll ow ng

order: Apphbxi Adeast gnepobyedylepnexidiiiayseniasedrn HsqlericahsR

304 Oxycodone Ryglr,pehhQrindgpbiRohyablyligneidx b 143 000,000;
(only Exanple 7.3) Remaining pol yet hyl ene oxi de WSR 301

3. Step 2 matefidls were bl ended for 10 minutes with the
| bar on. (éﬁ MaOBRSI ML S¥LREAL fawas charged into the
b 2

Gento "V' blender. 5. Step 4 materials were blended for 3
m nut es Whetehn thhexténdpearelegfefmatrix fig@uladon Bhansubjepbdiodnwas

char g&dedidthof (&l £R2<pdRlcfifn EHRIOLESSHSARE! o GONLA2BERST: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.



7. Step 5 blend was conpressed to target weight on a 40
station tablet press at 135,000 tph speed using 9/32 inch
s Y33%bund, concave (plain) tooling (Exanfff@Br0T0RAE
7.2) and using 1/4 inch standard 5round, concave (pl ain)
tooling (Exanple 7.3). 8. Step 7 tablets were |oaded into
a 48 inch Accel a-Coat coating6dan at a |oad of 97. 388 kg
(Example 7.1), 91.051 kg (Exanple 7.2) and 89.527 kg
(Exanmple 7.3). 9. The pan speed was set to 7 rpmand the
tabl et bed was heated by 10setting the exhaust air
tenperature to achieve an inlet tenperature of
approximately 75 C. The tablets were cured at the target

ol et SRSHE W Sl G S ABL e B0 ) Dt

conti nued wlienGubject@l pMiRBatatidhaed: a3lsata il oM@ Seadboa! 080 J or

usi ng an exhaust air te rature to achi a25 Cinl

L anpar at ur IEHEPYo 0198 TeRRCL o ahiset At BOS e BguaboyD
345 C. 11.orhhRad: a&iueb.lbﬁ,drééﬂiaﬁcre‘f@szﬂse&falﬂ&iaﬂgb&m OﬂXh,adJ.liﬁéa?@raéut
tenperature to target a inlet t erature. e film
(:ogEJ ing wal!st o &%‘ah‘%}%%tlﬂé’ 'B?Ff‘?’é%er"tbmé‘l‘ gﬁ’ﬁr“%"‘” 0 1, at least
appr oachedbd@ 0.8 Bt k@hboaveds untithbutdakinar get wei ght
20gain of 3 A) was achieved. 12. After coating was

conpl eted, the pan speed was set to 1.5 rpmand the

exhaust [$@AOPEr ahdlpfa@srs S&hckli fa%e"",@pedenﬁioaid@{nh Q@S
mai nt ai ned at the current setting and the system cool ed

t 80 an exhaligincgeindematiy e dtenpined iqp ingentagign Bstpgdescbdet s

wer e di SChapgedsing 3 109are H09R73 Judihs Wi T XSk i Analyzer
including testing for tanper resistance (breaki n% 10583). Th
. (<

strengt h, (Rl cehnstogien Gofn. dtFeineaw el Scapdamy 10
resistance i Qi If&reps}lcu&x‘gmﬁsttoqraegﬁ% Wehd d3fansd BRIk it ¥rmined
tests were perforned as follows: 00274] Cured, coated

t abl et s (wsiz@nanebafed gt & eqnead)exigadad relesse awtrixpfognulationysi ng

USP Appar ( : Wl I J0Lbh

gggt ric fﬁﬁ?‘gra&\}y t ﬁgg{ss%%%@%@%@&%@ugg%m s‘é’%ﬁs%@?@ are
anal yzed biptereined sethe pherstsdiakigindeg eeléase mamigdotniudpiiod. Without
o oy SoP e IR, ML, BLLARLLS R g B
m'hxt UL e ofcgat?;gca@pldﬁd;_i'n stiel()) d) elnik mmfdnasdi\r}g ppotsaosihe mlisd oralI
phosphat e er . at. n tecti.on,

e poi ntcataid ool giheftliedt dgsaloaf SLER g RIBLS:
Ad@li ti onaldignifsanpl @ntriboe tpdienbsriadclackieg forl; and/oD “pemekratidn

hours. [00275] Cur.ed. coated tablets (whale and . .
flatt ened)“%ﬁ}gr‘%“fa%%tdé%a“icﬁL‘??F&ef"ée’&%ﬁ °63§£‘T§$?rﬁ%?{}9?‘1r Bigeiration
nedi a at clephadtmelt i dtco et@oimd dorddYedific easddeateeded|reedsol
extractabilit Test.i ng was perfornmed uysi ng.,USP ar.at us
7 basket Y4t FB SR T Mg uPiriedds hany sttounGaa Rt RF Felf

W t hout engwaBimed Diokthe cafrespénding HROPEES ddEEreRBR| yAAed Dy
r%ersed-p aslg hi gh performance |iquid chromat ography
(HPLC) on 'O&tE#¥MAtl antis dC18 3.0 x 150 mm 3pm 20
colum, using a nobile phase consisting of a m xture of
acetonitrile apd non basic potassi um phosphate buffer (pH
3.0) at (Wl i 1 esvasmpedimghts thsgrjspdedirligse mBirRt i opdein

0.5, 0.75,thdfofin ota BIbRNSk Bulfl ph@ikiiigtes, and (hO QBB thé!m@Fidual multi
tabl ets were subjected to a breaking strength test bé
Yy a

appl yi ng 2a0ispi3ies sangt legstbg iaignse $1thod §reisie gharaerivgd

Sgh! euni gapicivRaedf RRARBRALAIHE $ndi Rl RY AukglaRicuRR! fer the flattening
resi stance to breaking. [00277] Cured tablets were

subject to a high anount of pressure using a Carver

manual bench press (hydraulic unit nodel #3912) to inpart
physi cal 30tanpering by flattening the tablets. -110-
1002781 Cured tablets were subjected to a further
breaki ng strength test by the manual application of 10



Example 7.1 Flattened (n = 3) Wwole (n = 10) (15,000
| bs applied) Tablet Wight (ng) 205 207 204 D nensions

| WO M8/@38B61 Thi ckness (m) 5. 95 % Thi ckiM&EIB2007/0255
16.1 Dianeter (nm 7.02 17.13 17.35 WO

2008/ 023261PCT/ 1132007/ 002515 - 112 - Breaking strength
(N) >4383 D ameter (mm) poste4Breaki ng strength 5.84
Hanmer Test pre and post

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 | 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



tabl et thickness neasured (mm) pre post 6.04 2.96

5.95 3.10 6.03 3.32 Whol e Whol e Fl attened Fl attened
S®O 00882B360H SG- 40% Et OH Di ssol ution (0/ 0 ReP@Ekised)y/ 0{2n15=
3) 0.5 hr 11 9 17 13 0.75 hr 15 12 23 18 1.0 hr 20 16
28 21 1.5 hr 27 21 36 29 2.0 hr 34 27 44 35 Wole | 3
nmeasur enents per tabl et - 65 -

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 |
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



2 2 measurenents per tablet 3 tablets did not break when

subjected to the maxi mum force of 438 Newton 5Table 7.1.2
SWabiopd/q2g26t est s Exanple 7.1 St or age condi t i REEIBLIN AH2RH)
and storage tine'1l Initial 1 M2 M3 M3 M - 113 -
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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 hoursor 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 table

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



97.2 95.7 98.7 96.0 Average 96.0 96.7 96.5 97.9 95.5 ONO
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Thi ckness (M) 4.68 0.751 0.771 % Thickness 16.0 16.5
Dianeter (nm 7.02 17.142 16.902 Breaking strength (N)
4383 D ameter (mm) post Breaking strength 4.93

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
montbhs, for at least 3 months or for at least 6 months, provides a dissolution
rate, when measured in a USP Apparatus | (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 | hours or at | and 2 hours, or at | and 4
hours, or at 1, 2 and 4 hours, or at 1,4 and 12 hours, orat 1, 2, 4 and 8 hours
oratl, 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 after 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
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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



Whol e Dissolution (% Released) (n =6) 0.5 hr - 1hr 26
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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 |
(basket) at 100 rpm in 900 m] 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 |
(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.
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[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
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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
5 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, 1.e. the thickness of the tablet increases and the
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diameter decreases considerably during dissolution. Without wanting to be
bound to any theory it is believed that the high molecular weight
polyethylene oxide has a form memory and the ability to restore the initial
form after deformation, e.g. after flattening, in an environment that allows the
restoration, such as an aqueous environment used in dissolution tests. This
ability is believed to contribute to the tamper resistance, in particular the

alcohol resistance of the dosage forms of the present invention.

[00210] The invention also encompasses the method of treatment wherein a

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.

[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 tmay 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
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
mean tn.x 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.
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[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
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

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.

[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™.

[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

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

containing:
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a) Oxycodone hydrochloride: 10.0 mg/tablet
b) Lactose (spray-dried): 69.25 mg/tablet
¢) Povidone : 5.0 mg/tablet
d) Eudragit® RS 30D (solids) : 10.0 mg/tablet
5 e) Triacetin®: 2.0 mg/tablet
f) Stearyl alcohol: 25.0 mg/tablet
g) Talc: 2.5 mg/tablet
h) Magnesium Stearate: 1.25 mg/tablet;
and wherein the reference tablet is prepared by the following steps:

10 I. 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. In the 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
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describing the blood plasma curve can be obtained in clinical trials, first by
single-dose administration of the active agent, e.g. oxycodone to a number of
test persons, such as healthy human subjects. The blood plasma values of the
5 individual test persons are then averaged, e.g. a mean AUC, Cpax and tgax

value is obtained. In the context of the present invention, pharmacokinetic
parameters such as AUC, Cnax and tms refer to mean values. Further, in the
context of the present invention, in vivo parameters such as values for AUC,
Chax, tmax, Or analgesic efficacy refer to parameters or values obtained after

10 administration at steady state or of a single dose to human patients.

[00219] The Cnax value indicates the maximum blood plasma concentration of
the active agent. The tmax value indicates the time point at which the Cpax
value is reached. In other words, tmax is the time point of the maximum

15 observed plasma concentration.

[00220] The AUC (Area Under the Curve) value corresponds to the area of the
concentration curve. The AUC value is proportional to the amount of active
agent absorbed into the blood circulation in total and is hence a measure for

20 the bioavailability.

[00221] The AUC, value corresponds to the area under the plasma
concentration-time curve from the time of administration to the last
measurable plasma concentration and is calculated by the linear up/log down

25 trapezoidal rule.

[00222] AUC, is the area under the plasma concentration-time curve

extrapolated to infinity and is calculated using the formula:

AUC,, = AUC, +%

z



640 100 640 100 The processing steps to manufacture
tablets were as follows: 1. Oxycodone HCl and

PYO/808142Bhe Oxi de were dry mi xed in a 5| ow hRGiIB2IW@ar2s1s
Bl ack & Decker Handy Chopper dual blade mxer with a 1.5
cup capacity for 30 seconds. 2. Magnesium Stearate was
added and m xed with the step7-blend for additional 30
seconds 3. Step 2 blend was conpressed to target weight

on a single station tablet 10Manesty Type F 3 press using
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- 1002861 As a further tanper resistance test, the cured
and uncyo@d4f all,etsshavpheresifidseat@thidabplasdreakic agd Blco @R@hIY
test applying a force of a maxi mum of 196 Newton using a
Schl euni gefetdeined aplzapidd/dizus t o eval uate the resistance
t 9g5breaking. The results are presented in Table 8.
1002871 Additionally, the tablets were flattened with a
hamer U238l 1dheregdiane v 1&g evanatod a8 ths dimppe i nsipppadiadely prior to the
i npar t phygiGalast P BhlifedbaiiiRsn 4%t ) - Resul ts are
presented in Table 8. 10 Table 8 Exanpl e 8.1 Exanpl e
8.2 Uncured (n = 12) 3 hr cure (n =5) Uncured (n = 12)

3 hr cur = a P j [ 3
643 643 [&]%%?'c kn i’gﬁm%aﬁ%y gﬂ%’ MBS be\fg%g’;gomgl% %ﬁeﬁ’%%ﬁﬁ)ﬂ‘
7186 7. 97 aveQee valgs as regBdebdighgvaght endpliysijogicgloprrameters, such
2) 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 Intermational

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 1bs) 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
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| The hardness tester would ngx-at 20+ Kp equivalent to
196+ Newtons (1 Kp = 9.807 Newtons), the tablets did not
break when subjected to the maxi mumforce of 15196N. -
120 - EXAMPLE 9 1002881 Three exanpl es conpri sing
each 12 ng of hydronor phone 5hydrochl ori de were

manuf act urRginRAchaLeS ke hatOBRA Pbdih&dPausal > | year and have clevated
serum follicle stimulating hormone (FSH), and that subjects are willing to eat

all the food supplied during the study.

5 [00228] A further inclusion criterium may be that subjects will refrain from
strenuous exercise during the entire study and that they will not begin a new
exercise program nor participate in any unusually strenuous physical

exertion.

10 [00229] Exclusion criteria comprise that females are pregnant (positive beta
human chorionic gonadotropin test) or lactating, any history of or current
drug or alcohol abuse for five years, a history of or any current conditions
that might interfere with drug absorption, distribution, metabolism or
excretion, use of an opioid-containing medication in the past thirty (30) days,

15 a history of known sensitivity to oxycodone, naltrexone, or related
compounds, any history of frequent nausea or emesis regardless of etiology,
any history of seizures or head trauma with current sequelae, participation in
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
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order: Apgéol;()l mat egdjlm215 Elér of atthg G‘?ﬂs %’jh Pelr%e o>?| de V\BF? Y

303 Hydr ondBiHomelepsigyniedr hapatitis antlbody 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
(SPO;,) 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 HC! (0.5 mL) are administered by



Approxi mately 25 kg of the polyethyl ene oxi de WSR 303 3.
Step 2 materials were blended for 10 mnutes with the |
baO 9p8/02384. The remai ni ng pol yet hyl ene oxi de RMBRB3QIRAK
charged into the Gencto "V' blender. 5. Step 4 materials
were bl ended for 10 mnutes with the 1 bar on. 6.

Magnesi um st ear ate was char gedggi-nto the Gento "V
blender. 7. Step 6 materials were blended for 3 mnutes
with the 1 bar off. 158.Step 7 blend was charged into
clean, tared, stainless steel containers. 9. Step 8 blend
was conpressed to target weight on a 40 station tablet
press at 11§§a@9&1stug@ct§,ﬁeﬂ4ésuabms Ms@védeh3 G iR 18l o RN of
concave (plain) tooling. 10. ep 9 tablets were | oaded
into a 48 \ivw%f#ﬁa%éélen%or@wa?towafheng6;!&810%1113'%029%&61 omlyere
kg (Exanpl a%m?mgiet%B]Gy %t:%)/elﬁﬂgmjzzgtl&gTﬁggﬁ@m lgogse?v}:d fol':ko m-mlﬁes
pan speed was set 2 rpmand the tablet was heat ed
by setti ngfoménseammtmas pf wididyerahthor @etsbbca@moelv@us@ 0.8 mg of
tagget inlhgfofdh l?jyﬁﬁ) e a%ms‘?é%d%'ﬂ%é/suZég is glrk@rved for 20
tabl ets were cure or hour and m nutes at the

fol | ow ng m'rlillu@ﬁ fqreigp%mdtsmmetoﬂé@@é'lthckwal Btlopse tbe%hmml@
9.1), 75 I 9,3).
Y120 15, KRN el é‘ﬁe te&?ﬁ&s&g@wmggoz or?

i ncr eased Ctb©alﬁédr pm and t he tabl et bed was cool ed using an
exhaust air tenperature to achieve a 25 Cinlet
tenperature until the exhaust tenperature achieves 30 -
340 C. D35y Mi\tel gowolinchgle pysod eddgod pegnes idinstost blapdpresses
added 1o th?se rate res ¥ratk3redr tteoanrdeogalil?e?n tera ! et sticking. 13.
The tabl et’'Hed PRared“u anrexnadst air
tenperature to target a 55 C [ nI et tenperature. The film

cpor onc 85" For GaARE RehGHt Bl B, Ylbeiogoon

gai n of 3 IBadivas‘HaohDe Yed Fedl DlghedNoh elichee @Haveghat@Been any changes

leted,, th d t to 1.5 _
cthaust o AP e B e e e oy Wit B kedy e v

mai nt ai nﬁdsng’ﬂméabtﬁeﬁbﬂtfﬁfbﬁecﬁfﬁie&;bdﬁge ‘ﬁiﬂleetabs%sﬁ&&Ihdﬂ‘ﬁrﬁlglﬂv&ﬁther
to an exhaust tenperature o - .30 15. The tablets
were di scr?a@aéedse@smMWL@%JMJ&W it gtouraged o
conpri si ngyolitdilly RporhydleRFeVdARMICUrANDs QENb@EA tihee MRSg the study.
prepared. 20 Conposition: Exanple 10 Tabl et ng/unit

Hydr onmor phone HC] 12 Pol yet hyl ene Oxi de (MW

appr oxi rrmIzghy Fadi0Qb08Qece R oy:oped WEABEIAB Lot BRe YBAR®SH KiBh-
Stearate WO 2008/ 023261P /1BZOQ‘7/ 002515 - 123 - Tot al
500  Tot afPt PaERHNG Beacewdynee it st Gridavgedet ndestry: Hopd-Hfsct
The pr oceaﬁbmllaﬁmﬁm peme&{umte%eesm@@é 'QUS D¥BArBn@S of Health
fol |l ows I dr ono one and magnesi um
stearate v@@ﬂ@%%ﬂl% rFeergwd@reswéw@raﬂ%fCee@uf%E@&
with a 20 E’(Eﬁﬁtn&%m@%sea‘réﬂt Qe&?n%@rr Z’UO?) ?Hé In@eh'vﬁll ‘BQBFo@!dQ@ﬁGS
2. A Gento "V' bl ender .

charged i rminyes bquneémlwarxdrvuérbe eaten at asteady rampmmﬁmwiw
60 kg of t t. MER. r onor phone
hydr ochl ordlégg(ﬁ)%J tx%eglgggﬂn@?tgé(lbggm mrsib@ﬁ)réénéé%g for

mnutes with the I bar on, 4. The remaini ng pol yet hyI ene

oxi de V\io% §9]3 &3 1cﬁh%oga¢%?/ée AQaéltoF eﬁ%g}}mm}ﬁe c%lu%@glﬁ({llthﬁgl 1

5 Step terlasvvere nutes wt
bar on. studies include biochemistry (fasted at least 10 hours), hematology, serology,

30 urinalysis, screen for drugs of abuse, and further tests.



156. Magnesium stearate was charged into the Gento "V

bl ender. 7. Step 6 materials were blended for 3 m nutes
wWhopisae1 bar of f. 8. Step 7 bl end was char ge@l/iBag@002s15s
clean, tared, stainless steel containers. 9. Step 8 blend
was conpressed to target weight on a 40 station tablet
press at 150, 000 tph speed usigog 1/2 inch standard round,
concave (plain) tooling. 2010. Step 9 tablets were | oaded
into a48 inch Accel a-Coat coating pan at a | oad of 92.887
kg. - 124 - 11. The pan speed was set to 1.9 rpmand the
tabl et bed was heated by setting the exhaust air
tenperature to achieve a target inlet tenperature of

appr oxi nat 3% 80 C. The tablets were cured for 2 hours at

the fol IBW3AG iHedbemisenperuationsedfasisAgelent |0 hguyinahds - A¢

the end ofd&aﬁhﬁgomlaﬂﬁ@tAlmllne@%gpnaasetmﬁmteaam BdtraR@tkase
began to a(g&eorrer ate abl ets sticking together). The pan

speed was weggwmu&set 6L7).gaspainte BRINOF IS Crsh EAHE

fukly aggl pimiahed, ﬁ@ﬁ) M‘Qc?iurﬂomdrﬁ‘écb\‘c%ﬁﬁ#ﬁle & fcBe, BAkhiRY-
10028911t is assuned that %omeratl on of tablets

can be avobh@srhatef mtasw@xmwne 1939 Hilbweini tatg! prRwinG wicpgptate
tenper at ur g JHX% &S (BB, rlﬂre&rbﬂnrﬁlﬁﬂ anPeeY. by the use of

Nhgne5|un18tear te as anti-tacking agen or by applying
a sub-coating prior to curing. 1002901 However

151 est | Ioo A oGl PRt Rk Mol Myt o
t abl et s welreenogdineplaietet eaunt, cedideaigelUspunnpyiate dtogd cdl count
(paddl e) %m?ébn&%'s@éya,f??e%g%tysdnﬂ%s%'ilﬁs &%@@r{lﬂs%o@ R{s‘;}hﬂance

wi t hout enzynes usi ng an ‘on

Syst em equlympbatyws,trhoraciiét aad seidophipak C s 203.9 nmm x 150
nm col um, using a nobil e phase consisting of a m xture
of acetonitrile, SDS, and nono basic sodi um phosphate

buf f er ([11ﬂ2421 9)Scro[@ly(eedli:aninns/\iaslummﬁrtahoraoﬂ@ﬁatmieB@tfme. .

le ti inclu , 4 .8, nd 22
notrs. osTanpa i oebhish: hiubis fuydue v fou s
Rel eased) Zanib@0 (bmi-HC&)4 hr 48 - 125 - 8 hr 77 12 hr 95
18 hr 103 22 hr 104 EXAMPLE 11 5A further tabl et
conprising 12 ng of hydronorphone hydrochl ori de was

pr epar eq002dpnp aBinklysinevahabibstind@eWdictm ilrﬁtdfnCdmblph apatdhde, pH,

12 Pol yet hyl ene Oxi de N appr.oxi nat el 000, 00

ol y oxcr M VS0 5TORB T RRHRE it B L 0lood PROEaI eotgye
FRb m Coat i i3grd¥ nicléBdobic @aathayro¥ddpic @vdlidiion padifidravity.
concentrate fornmula Y-5-1 8024-A 21 Coating Batch Size

(k)

[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



80 10 126 -

The hydr onor phone HCI and magnesi um

stearate were passed through a Sweco Sifter equipped wth
into separate suitable contBHBR7/002515

a WID2RERR2E cr een,
2. A Gento "V bl
charged in the fo

ender (with |
1 owi ng 5order:

bar)

10 cu.
Approxi mately 60 kg of

f

t he pol yet hyl ene oxi de WSR 3031Hyd ronor phone
hydrochl ori de 3. The remai ni ng pol yet hyl ene oxi de WSR 303

was charged into the Gento "V'

materi als were bl

ended for

bl ender.

t. was

104. Step 4
10 mnutes with the 1 bar on.

5. Magnesi um stearate was charged into the Gento "V

bl ender . DETABLED DESTRICTIONSONEHE PREPERREDOEMBODIMENTS
with the 1 bar off 7. Step 6 blend was charged into

cl ean, tared,

st ai nl ess st eel

cont ai ners.

8.

Step 7 ho2as] Wase GREHAf BS&RIAn Wl hat g@&lomwhaes&ibeam& reference

station tablet pr

tabl et s wapBoWia
pan at a load o

?d

ess at 15150, 000 t

80. 000 kg

ph speed u
i nch st andarthf %cwy'e&%a%%(%F%u}ﬁ*)betuaeqrflﬂgd

&eriht¥hqs MudhibO6hly ALBbA Gode 18QAtA 1 way

10. The pan speed was set to

%gwe\gf élﬁt the

1.8 rpn1aﬁﬂaﬂﬁ@“W86P%@eb@lm“ﬁs heated by setting the

exhaust air tenperature to achieve a target
2080C. The tablets were
inlet tenperature
85 C. 11. At the end of curing and onset of
the tabl et bed began to aggl onerate (tablets

pr oxi mat el
urs at the
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| et
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t he exhaust
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Af t er
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15. The
per f or med
ted in
1in 900 m
at 37C
th a Waters
bi | e phase
and nono

phate buffer (pH

2, 4, 8, 12, 18, 22, and 24 hours.
pr esent ed Hrocessgifimanafactuzs Tabl e 11  USE  Apparat us 2

Di ssol uti onl

2.9).

Det ecti on was
Sanple tinme points include 1

The results are

hr12 WD 2008/ 023261PC171B2007/ 002515 -
EXAMPLE 12 5[ 00294] Two further exanples conprising 10

128

ngP of oxy clhderreessing sephioandndtactntyi tathets meteirdéolomse t abl et s
as presented in Exanple 23 were manufactured which were
coated by a pol yethyl ene oxide coating to provide a del ay

of the rel ease.

10Conposi tion:

Core Tabl et

I ng

unit Oxycodone HClI 10 Pol yet hyl ene Oxi de (MAN
approxi mately 4, 000, 000; Pol yoxTm WSR301) 85

Hydr oxypr opyl

Cellul ose (Klucelm HXF) 5

redi ent ng/



Total Tablet Core 100 Conposition: Conpression Coat over
Core Tablet - 129 - Exanple 12.1 Exanple 12.2

| A ¥ €A61ng / unit ng / unit Pol yet hyl ene CRETHBB2(07/MAS1S
approxi mately 4,000, 000; Pol yoxTM W5R301) 200 100 Core
tabl et 100 100 Total Tabl et Wi ght 300 200 Process of
manuf acture: The processing stggps to manufacture tablets
were as follows: 5 1.A tablet from Exanple 2.3 was used
as the tablet core. 2. A single station Manesty Type F 3
tabl et press was equi pped with 0.3125 inch, round,
standard concave plain tooling. 3. For Exanple 12.1,

appr oxi matel 'y %ﬂ?cJEQn@ﬁCP%M%ﬂXA@@ﬁd%d%d)’é@?pr@%ﬁké}ﬁ#&e

in the die, the tablet core was manual E(/centere in the
die (on top of Wahdrygwirerein adewhichaheandick koepkeridmdyrfheiper
Pol yet hyl ene O’&hﬁ%lﬁ\é@%)@r%ﬁq lq;qi ngpagf the tablet in the

die. 4. The materials were nanually corrpressed by turning

the conpressi Ogte‘ﬁhecﬁénd v@a's@o ?r'éssgd(@ & welg h?onasmgle station tablet
approxi mately 50 of Pol yet hyl ene i de"was placed in

the die, the tMﬂne‘-ﬂy Evred” hersssmanual |y centered in the die

(on top of th an, addi ti on

bol yet hy! che ORI TS Bk seamLing b O aaaes Bh ek move
die. - 130 - 6353‘6hevmtem(arcﬁapﬁbﬂnﬁarwmi houeoRie Sisasblets.
by turning the conpression wheel. 7. Step 4 and step 6
tabl ets were placed onto a tray placed in a Hotpack nodel

435304 t .
i«(ﬁ"h a9ath i bqslmg'ué 9# teSti Jétqggﬁ%rter%%sfa#g@%td@ﬁler and

5conpression coated ta

péd f or med tasaking|strowgsh tegt) @ROBsistAive tot Adyihet extragiion Wae perémimedas
Vitro usi ng &P Apparatus 1 (basket) at 100 10 rpmin
900 m si mﬂ ated gastric fluid without enzynes (SGF) at
37C, using a Perkin Elmer UWN S Spectroneter Lanmbda 20

USP ADDRliS. ThV, 3l 220: AL TG, CH S GORRLESS PRLGRALE

t abl et i ons an i ssofution re e pre
in Tabl e Igm id30Ginl 8miRted gES(mﬂnhnéwltBodt ehxangp| (§GERat37° C, using

T‘ff‘g)l et D r%p%gg?ﬁﬂ\g&gs §£@ romsgtg'r Lsa}n%dgg(? l?\;at 23-5%\/? k[?)e results

5.62
are presented in Table 1.1.

[00249] Uncured tablets, cured tablets and tampered, i.e. flattened, cured
tablets were tested. The cured tablets were flattened with a hammer using 7
20 manually conducted hammer strikes to impart physical tampering. The tablet
dimensions before and after the flattening and the dissolution profiles were

evaluated on separate samples. The results are presented in Table 1.1.

[00250]  As a further tamper resistance test, the cured tablets were subjected to
25 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 also presented in Table 1.1.



D ameter (mm) 9.10 9.10 7.61 7.54 1 Dissolution (%

Rel eased) (n =2) 0.5 hr 01 1hr 0 15 2 hr 47 4 hr 9

oOXO WO23%D 96 12 hr 97 96 - 131 - EXAMPLE RGEBRW20B115n
Exanple 13, five different 156 ng tablets (Exanples 13.1

to 13.5) i ncluding 10, 15, 20, 30 and 40 ng of
Oxycodone HClI were prepared ustdng 5hi gh nol ecul ar wei ght

pol yet hyl ene oxi de. Conpositions: Exanp le 13.1 Exanp |e
13.2 Exanp |le 13.3 Exanp le 13.4 Exanp le 13.5 Ingredi ent
mg/uni | nmg/uni t ng/uni | nmg/uni | ng/uni t

[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) 4.52" 439" 2,232
Diameter (mm) - 7.56 " 10277
Tablet A 3
Dimensions Breaking strength (N) - 196+
Diameter (mm) 733! )
post breaking strength test ’
0.5 hr 13 34 33
| hr 18 46 45
Dissolution
(% Released) 2hr 28 63 62
(n=31abs 4 hr 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



Oxycodone HCI 10 15 20 30 40 Pol yet hyl ene oxi de (MAN
approxi mately 4,000, 000; Pol yox-rm WR- 301) 138.5 133.5
12 Jos[pR6s 108.5 Magnesi um Stearate 1.5 1.5 ACTHBIWHIRSEH
Total Core Tablet Wight (ng) 150 150 150 150 150 Tot al
Batch size | 10 kgl0 kgl0 kgl0 kgl0 kg 10 Coati ng ng/ uni

I mg/uni t ng/uni | ng/uni t g/-uni | Opadry filmcoating
6 6 6 6 6 Total Tablet Wight (ng) 156 156 156 156 156
The processing steps to manufacture tablets were as

fol | ows:

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
] 22 50 2] 46 22 43
5
EXAMPLE 2
[00252] In Example 2 three different 100 mg tablets including 10 and 20 mg of
Oxycodone HC| 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; %0 80 85
Polyox ™ WSR301)
Hydroxypropyl
Cellulose 0 0 5
(Klucel™ HXF)
Total 100 100 100




-132- 1. A Patterson Kelly "V blender (with | bar) - 16
guart was charged in the foll ow ng order: Approxinmately
1MW 9P8/2Bas1 pol yet hyl ene oxi de WSR 301 OxycodoP@&/1B2007/002515
hydr ochl ori de 5Renai ni ng pol yet hyl ene oxi de WSR 301 2.
Step 1 materials were blended for 5 mnutes with the |
bar on. 3. Magnesi um stearategsas charged into the "V
blender. 4. Step 3 materials were blended for 1 minute
with the 1 bar off 5. Step 4 blend was charged into a
plastic bag. 1D6.Step 5 bl end was conpressed to target
wei ght on an 8 station tablet press at 35,000 tph speed
usi ng 9/ 32phbichoShandrns:round, concave (enmbossed)
tooling. 7. Step 6 tablets were | oaded into a 24 inch
Compu-Lab coating pan at a pan | oad of 8.754 kg (Exanple
13.1 ), 9.447 ,@g@gﬂ;@ npl e
13.3), 8. e pﬁg&fngxarrpl Eﬁ%‘%ﬁ%@%@%%@%&igﬁﬁe 13.5).
8. A tenperature probe (w re thernocouple) was placed

into the n di :
probe tip aas. (ogfsdol REEYSLEARAKAOLE, wpfilySabigh cllone
speed was set terezdry prixednnla tdvéhighbiieat Bladd&iReskdrdtandsdChnypper

setting the in'd%e‘a%gﬁﬁ{e?w‘l%g}t-%ug?tﬁﬁa%“? a probe target

tenperature of curin i ng ‘poi nt (as

descri bed py L.t

pr obe i ndi cat od Ao R Pab el ki O S HEREAb Hafie
68. 3C, Exanpl e M@egy Ayped93 B€ss. Exanpl e 13.3 and 2513.4 at
78 0C, and Exanple 13.5 at 71.0 C). Once the target probe
t erature was achieved, the inlet tenperature was

adj ust ed ne ' ' '

fenpor aturs. | TRE Can et SeRpahebily iy phdEh pRbAgEmode

m nut es. The pdRSX¥Peech ads - V51T Paspmotimatly &y hatrs to cure the
approxi matel y @a%lertrsi nutes of curing (except for Exanple
13.5, the pan speed was nmai ntained at 7 rpmthroughout
curing). Sanples were taken after 30 m nutes, 60 m nutes
and 90 m nutes of curing. The Stenperature profile of the
cliti ng PPBSdk sy viprgfesinginglidias esting fpptampergesidanse geneh Rigss
in Tabl es 3 plealink Qrdbdiniesh) MGl BrmldGyF@HWA0 to 14. 10.

At the end of curing, magnesi um stearate was added to the
novi ng be of tablets as an anti-tacking agent. The anount
of Magnggd¥M Sheat@LLapEd %ré’@e(ﬁiﬂmr&usﬁr@wzl\gpa%us]?) (paddle)
1.8887 g (Exanple 13.2), 1.8808 g 10(Exanple 13.3),

1. 7400 g (FEx&maph & 08 ma)simugied gasrg4luyl vithoahpizemea (KYF) arhi C,

nesi um r ' ' [ t
i peiR e b L PO B g T AL N F
across t heCyrpd/faplgtstandfused PasignedTihidetp sMqredprtesid Thatgblelo meinued

at 12 rpm .

cool ed by fiagttélt%lmﬁjé F%goqs%sﬁgﬂi?tg g)en'bg?gtbg%g P %egp%?ép Qﬁﬁhe})éﬁ d
t abl et bedampagingobicgdsultparamreexiaistlable@per at ure of < 41

C. 11. The tablet bed was warned using an inlet setting

of 55 C. The filmcoating was started once the exhaust

t @hrper at{285]ac s efathea ppipendeststbrek yesy B€ cared tahderg weraedbjected to
until the target i ain. of Al . 20was achi d. 12..
ater 110 deaviaEudtdRs P uladt e Rt P PuRel Sy BEvoh Buime
reduced (3 SabhleanipgpE /aifd Alpharatunioatvaluetajerraditiinee watseakaty. Thoe
21 to 25C to,cool the s the airfl ow was mai nt ai ned
at the curFait a‘éaéjlr‘isF’H&d?%S[taglgb‘ 13. The tablets were
di scharged. 25 - 134 - [00298] Tablets cured for 30

m nutes and 60 m nutes, and tablets cured for 90 m nutes
and coated were tested in vitro using USP Apparatus 1
(basket) at 100 rpmin 900 m sinulated gastric fluid

wi t hout enzynmes (SGF) at 37C. Sanpl es were anal yzed by
rever sed- phase hi gh performance |iquid 5chromat ography
(HPLC) on Waters Atlantis dCl8 3.0 x 150 mm 3p. m col um,



151003011The results are presented in the foll ow ng

Tabl es. Table 13.1.1: Tenperature profile of the curing
pMECAees02826t Ex. 13.1 Total Time (milt) Curi ngPGT/IRO0T/MEHPYS
Set inlet tenperature (C) Actual inlet tenperature or?
Probe tenperature CO3 Exhaust tenperature (C4 Comments O
27 26,9 26,8 25,7 10 - 75 74,86-59,5 56,8 15 0 85 84,8
68,3 65,5 Curing starts 20 5 85 84,7 71 68,4 26 Il 85
84,8 72,8 70,1 30 15 85 84,8 74 70,9

Table 2
Example 2.1 Example 2.2 Example 2.3
Flatten Flatten Flatte |
Whole | ed by | Whole | edby | Whole | ned by
(n=6) | bench | (n=2) | bench | (n=5) | bench
press press press
Thicknes | 336 | 0sg | 3.4 | 084 | 348 | 049
s (mm)
Diameter | ¢ 4¢ | 1280 | 6.58 | 1344 | 646 | 1286
(mm)
Tablet Thicknes
Dimensions s - 17.3 - 26.8 - 14.0
(%0)
Breaking
strength | 196+ ' n/a 196+ n/a 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
Relefsifd) 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] [n Example 3 a 200 mg tablet prepared including 10 mg oxycodone
HCI and high molecular weight polyethylene oxide were prepared.
10

Composition:



45 30 83 83 74,8 74,7 30 nmin sanple 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
8YVOoA08023281 g 75 60 81 81,1 75 75,9 60 min sabfplB2@ao0zss
81 81,1 74,6 75,8 95 80 81 81,1 74,8 75,9 105 90 81
80,9 74,9

10

15

20

-87-
Ingredient mg / unit %
Oxycodone HCI 10 5
Polyethylene Oxide
(MW: approximately
4,000,000; 188 o4
Polyox™ WSR301)
Magnesium Stearate 2 1
Total 200 100

Process of manufacture:

The processing steps to manufacture tablets were as follows:

l. 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.

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.

[00257] In vitro testing including testing for tamper resistance (breaking

strength test) was performed as follows:

|00258] 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
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



76 End of curing, 90 mn sanple WO

2008/ 023261PCT/ 1132007/ 002515 - 136 - 1122135, 34955, 6
1MW B23285  det er mi ned accordi ng to net hod 4PCTB2007/002515
tenperature neasured at the inlet; 3 tenperature neasured
using the tenperature probe (wire thernocouple) 4
tenperature neasured at the eXd8aust. 5Table 13.1.2
Exanple 13.1 Uncured (ii =5) 30 min cure (n =5) 60
mn cure (n =5) 90 mn cure, coated (n = 5) Tabl et

D mensi ons Wei ght (ng) 153 153 152 158 Thi ckness ()
4.63 4.98 4.89 4.89 Dianeter (mr 7.14 7.00 6.98 6.98
Br eaki ng sdifmengét3 of Me uBQurd®ad chi@6 tabdeBgidd dissolution regultsaid n

=3n=6 presented in Table 3.

[00259]

S 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 presented in Table 3.

Table 3
10
Un- Cure Time (hours)
gured L 5! 4! g 142
Weight 1508|208 |209 [209 |208 |210
(mg)
Tablet | TPickness | 74 1517 |525 |5.17 [517 |485
. . {(mm)
Dimension Diameter
s ! 793 |785 |[7.80 [7.75 |7.69 |7.64
(mm)
Breaking 3 3 3 3 3
strength (N 176 196+ | 196+ | 196+ | 196+ | 196+
0.5 hr 16 11 15 33
. i 1 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.




Di ssolution (% Rel eased) SG- 1 hr 25 (9.5) 24 (8.4)
27(7.3) 2 hr - 39 (7.7) 39 (8.7) 43 (6.6) 4 hr -
6MO72008/02828{ 5. 8) 67(6.8) 8 hr - 89 (4.7) 91(5RQyIBIR7/(RST)
12 hr - 100 (3.3) 100 (3.6) 101 (2.4

maxi mum force of the hardness tester, the tablets did not
break when subjected to the 1@gaxi mumforce of 196 N. 2
maxi mum f orce of the hardness tester, the tablets did not
break when subjected to the maxi numforce of 438 N. 15
WO 2008/ 023261PCT/ 1132007/ 002515 - 137 - Table 13.2.1:
Tenperature profile of the curing process for Ex. 13.2
Total Tinme (mn.) Curing tinme (mn.)" Set inletActua
inlet tenperaturetenperature (C)(C)2 Probe tenperature
(C)3 Exhaust tenperature (CEXAMPEEAts 0 23 22,7

[00260] In Example 4 six different 100 mg tablets (Examples 4.1 to 4.6)
5 including 10 mg of oxycodone HC]| are prepared varying the amount and

molecular weight of the used polyethylene oxides.

Compositions:

4.1 4.2 4.3 4.4 4.5 4.6
Ingredient mg./ mg./ mg./ mg'/ mg./ mg/
unit unit unit unit unit unit

Oxycodone HCI 10 10 10 10 10 10

Polyethylene Oxide

(MW: approximately
4,000,000; 89.5 79.5 69.5 89.0

Polyox™ WSR 301) P

(o)
v
o

Polyethylene Oxide
(MW; approximately
100,000;
Polyox™ N10)

Polyethylene Oxide
(MW: approximately
2,000,000;
Polyox ™N-60K)

0 0 0 0 0 89.5

Polyethylene Oxide
MW; approximately
7,000,000;
Polyox™ WSR 303)

0 0 0 0 89.5 0

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 1575 | 155.5




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
AVWRDIBR3IBS, 1 73,7 72,5 51 30 82 82 74,8 75, ELBBMIM02515
sanple 61 40 82 81,9 75 76,2 71 50 81 81 74,8 75,9 81

60 81

10

15

20

25

-90 -
Total Batch size (g)
(amount 250 250 250 250 157.5 | 1555
manufactured)

The processing steps to manufacture tablets were as follows:

l. Oxycodone HCI and Polyethylene Oxide (and BHT if required) were
dry mixed for 30 seconds in a low/high shear Black & Decker Handy
Chopper dual blade mixer

2. Magnesium stearate was added to Step | blend and mixed for an

additional 30 seconds.

3. Step 2 blend was compressed to target weight on a single station tablet
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
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.

[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
tested in vitro using USP Apparatus 1 (basket) at 100 rpm in 900 m]
simulated gastric fluid without enzymes (SGF) at 37° C, using a Perkin

Elmer UV/VIS Spectrometer Lambda 20, UV wavelength at 220 nM. Tablet



80,8 75 75,9 60 nmin sanple 91 70 81 81 74,9 76 101 80
80,5 80,5 74,8 75,8 111 90 80,5 80,5 74,8 75,7 End or
CcHMA WEB/029/1 M n sanple 118 - 21 23,1 50 55,1 HAQFIB2002002515
22,4 34,1 37,7 5' determ ned according to nethod 4,1
tenperature neasured at the inlet; 3 tenperature neasured
usi ng the tenperature probe (-wir-e thernocouple), 4
tenperature neasured at the exhaust. Table 13.2.2 10
Exanpl e 13.2 Uncured (n =5) 30 mmcure (n =5) 60 mn
cure (n - 5 90 mn cure, coated (n = 5) Tabl et

Di mensi ons Wi ght ()

dimensions and dissolution results corresponding to the respective curing

time and temperature are presented in Tables 4.1 to 4.6.

[00263] 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 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)
(n=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 Break'“&j"engh 94 196+ | 196+ 2 | 196+ 2 | 196*
Dimensions Diameter (mm)
post breaking
strength test mashed ' | 5.15 5.38 523 5.44
(measured directly
after the test)
Curing 0 min 19.7 - - -
Process 10 min - 66.2 - - -
Tablet Bed 20 min - 686 | - X -
Temp ° C 30 min - 73.5 - - -
40 min - - 76.9 - -
(temperatur 60 min - - 78.9 - -
e probe 90 min i - - 798 | -




152 153 152 157 Thickness (m) 4.69 4.99 4.90 4.84
Dianeter (mm 7.14 6.98 6.95 6.95 Breaking strength (N)
6Y 01 DeB/0286" 196 n=6n=z==6 n ----P@I/IB2007/002515
Di ssolution el /0 Released) SG- 1 hr 23 (10.6) 22(8.5)
25(5.2) 2 hr 38 (10.1) 37(7.7) 41(4.6) 4 hr 64(9.5)
61(8.1) 65(3.6) 8 hr 92(6.8%290(4.6) 91(2.4)

within the 120 min _ . _ - 80.2
pan)
n= 3 3 2 2 2
0.5 hr 19 21 18 18 19
Bicsolut 1 hr 30 32 30 29 31
1ssg/ullon 2 hr 47 49 46 46 50
(1]
Released) 4 hr /1 76 70 © -
8 hr 93 96 91 89 93
12 hr 99 99 96 93 96
- 1 1 1
Post Hammer Test’ (10 strikes 2.18 2.37 2.09
aii!lfnmmually) Va 170 2.31 2.06 2.26
ickness (mm) 2.39 2.66 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.



12 hr

t he hardness tester,

100 (3.4) 100 (3.2) 99(2.9)
the tablets did not break when

maxi mum f or ce of

sWM$) 8% Q3e6t 0 t he maxi num force or 196 N
2008/ 023261PCTTI E2007/ 002515 -138- Table 13.3.1:

Tenperature profile of the curing process for
Time (mMn.) Curing timeoBmin.)’
tenperature (C) Actual

Tot al

Set

VO PCT/IB2007/002515

Ex.
i nl et

13. 3:

inlet tenperature CC)2 Probe

tenperature (C)3 Exhaust tenperature (C4 Comments 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

Table 4.2
Example 4.2
Uncure Cure Time (hours) (n =5)
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+
D'Tablgt Diameter (mm)
IMENSIONS | post breaking strength | mashed
test (measured directly 2 >.40 537 536 261
after the test)
Relaxed diameter (mm)
post breaking strength
test (NLT 15 min relax ) 5.60 3.52 548 5.73
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 _ . . 76 4 R
the pan) -
[20 min - - - - 77.5
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 |
Post Hammer Test (10 strikes 1.98 2.00 1.80 1.62
applied manually) n/a 1.96 | 1.76 | 2.06 | 1.95
Thickness (mm) 1.99 1.79 1.98 1.53

2 Tablets mashed and crumbled during the breaking strength test




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 sanple 53 40 82 82,1 74,9 76,3 63 50 81,5

SV ®0yg2F®I4 73 60 81,5 81,5 74,7 76,1 60 m PCEEAP @286

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 mn sanple 109 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+
D Tablet Diameter (mm)
imensions ;
post breaking strength | mashed
test (measured directly 2 5.58 5.60 5.56 >.72
after the test)
Relaxed diameter (mm)
post breaking strength
test (NLT |5 min relax ) >.77 375 568 >-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 - -
(temperz?t;:.re 60 min - - 77.8 - -
probe within -
the pan 90 min - - - 76.0 -
within the 120 min - - - - 80.2
pan)
n= 3 3 2
0.5 hr - 22 23 - 33
I hr - 32 35 - 52
Dissolution 2 hr - 49 54 - 76
(% Released) 4 hr - 70 80 - 93
8 hr - 94 95 - 96
12 hr - 96 96 - 96




35,5 50 57.5 121 21 22,6 33,8 39,3 'determ ned according
to nethod 4, 2 tenperature neasured at the inlet; 3

t SpWPH28I¢ measured usi ng the tenperature prRERIBENIHES1S
t hernocoupl e), 'tenperature neasured at the exhaust.

Tabl e 13.3.2 Exanpl e 13.3 Uncured (n =- 5) 30 mn
Cure (n =5) 60 min Cure (n --95)1 90 min cure, coated (n -
5) Tabl et Di nensions Wight (ng) 154 154 152 160

Thi ckness (mm) 4.56 4.85 4.79 4.77 Dianmeter (nun) 7.13
7.01 6.96 6.98 Breaking strength (N) 83 196" 196" 196’
n=6n=6n=26 Dissolution

n= 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

? 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)
edlg; 105 | 10 | 15 | 20
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 ! 936+ 1936+ : 936+ 1936+
Tablet Diameter (mm)
Dimensions | pbost breaking strength | mashed
test (measured directly 2
after the test

Relaxed diameter (mm)
post breaking strength
test (NLT 15 min relax

539 | 539 | 539 | 547

- 5.58 | 5.59 | 5.8 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 - B T -
probe within
the pan) 90 min - - - 80.3 -
120 min - - - - 79.3
Dissolution 0.5 hr - 17 16 - -

(% Released) | hr _ 26 75 _ _




(% Rel eased) SGF 1 hr - 22(5.8) 26(9.2) 23(5.7) 2 hr -
37(6.4) 42(8.6) 39(4.7) 4 hr - 61(6.3) 67(6.3) 64(3.7)
SWMEY 2008938241 5) 93(3.3) 92 (2.7) 12 hr 99( 3. 1hCTHG007/202915
101(1. 8) maxi mum force of the hardness tester, the
tablets did not b eak when subjected to the maxi num force
of 196 N. WD 2008/ 023261PCT(-¥632007/ 002515 - 139 - Table
13.4.1: Tenperature profile of the curing process for EX.
13.4: Total Tinme (mn.) Curing tinme (mn.)" Set inlet
tenperature (C) Actual inlet tenperature (C)2 Probe
tenperature 24,6 CC)3 Exhaust tenperature 23,4 Comrents O

25 25 (n=3) 2 hr - 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) 232 2.13 2.07 2.36

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 4.5
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 3.87 | 3.84 3.84 3.84
Diameter (mm) 6.74 6.69 | 6.63 6.61 6.59

Breaking strength (N) 116 1936+ 1936+ 1936+ 1936+
_Tablet Diameter (mm)
Dimensions | post breaking strength | mashed
test(measured directly 2
after the test
Diameter (mm) post
breaking strength test
(NLT 15 min relax

549 | 5.59 | 5.51 5.54

- 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 a ) 770 i :




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
THORNGBIPO 86 86 75,4 76,8 46 30 84 84 75, 4PCATIB2003002M5N
sanple 56 40 83 82,9 75,1 76,8 66 50 82

.97 .-

probe within 60 min - - 78.2 - -

the pan) 90 min - - - 80.2 -
120 min - - - - 80.3

0.5 hr - 21 20 - -

- | br : 33 | 32 ! :

(%IS@;ZI:;;ZZ) 2 hr - L | ol - -

(n=3) 4 hr - 75 76 - -

8 hr - 9% | 96 - ;

12 hr - 100 100 - -

n= 1 1 1 |
Post Hammer Test (10 strikes 2.19 | 2.31 2.36 2.45
applied manually) - 215 | 248 | 242 | 2.08
Thickness (mm) 2.10 | 2.28 2.19 2.28

? 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 4.6

Example 4.6

Cure Time (n =5)

Un-
Cured (n 1!] 29 0.5 10 1.5 2.0 hr
=6) min | min | hr hr hr

Tablet  [Weight(mg)| 110 | 108 | 108 | 109 | 108 | 109 | 109

Dimensions :
Thickness | 365 | 3.93 | 3.89 | 3.89 | 3.87 | 3.85 | 3.85

(mm)

Diameter
(mm)

6.73 6.71 | 6.63 | 6.61 | 6.57 | 6.55 | 653

Breaking

2
stronath (o) | 128 196+

Diameter
(mm)

post breaking

strength test| 230¢d 1 557 1 547 | 551 | 551 | 556 | 5.63
(measured

directly after
the test




81,4 74,8 76,6 76 60 82 81,7 74,7 76,3 60 m n sanple 86
70 82 82,1 75 76,3 96 80 82 82,1 75,1 76,3 106 90 82
gWOR0W2126Y 5 4 End of curing, 90 nm sanpl e 11CV/IBXN7/43S3
55,9 50 126 21 22,1 31,6 34,6 determ ned according to
tnethod 4, 2 tenperature tneasured at the inlet; 3

t enper at ure neasured usi ng theé8t-enperature probe (wire

t hernocoupl e), 4 tenperature nmeasured at the exhaust.

Tabl e 13.4.2 Exam| le 13.4 Uncured (n = 5) 30 m n60
mn curecure (n = 5)(n =5) 90 mn cure, coated (n = 5)

I Diameter
(mm) post
breaking
strength test - 548 | 5.60 5.67 | 5.66 | 569 | 5.76
(NLT 15 min
relax period)
0 min 30.8
5 min - 70.5 - - - - i
Curing
Process 10 min ) 19,5 ] ] ) _ -
Tablet Bed
Temp®C 20 min - - 799 _ - N i
(temperature 20 min - - - 79.6 - - -
probe within 40 min - - - - 80.0 - -
the pan) 60 min - - - - 79.8 - -
90 min - - - - - 80.2 -
120 min - - - - _ _ 80.4
0.5 hr - - - 19 20 - _
Dissoluti L br - - - 30 | 30 | - -
Issolution
(% Released) 2 hr - - - 48 51 - -
(n=3) 4 hr - - - | 73 18| - -
8 hr - - - 99 99 - -
12 hr - - - 99 o2 [ - | -
n- 1 1 1 1 1 ]
Post Hammer Test ° 146 | 218 | 245 | 223 | 238 | 242
(10 strikes applied 1.19 220 | 234 | 239 | 226 | 240
manually) )
: 124 | 218 | 203 | 252 | 250 | 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.



Tabl et D nmensions Weight (ng) 150 151 150 159 Thi ckness
(mm 4.43 4.73 4.67 4.68 Dianeter (mm 7.13 7.00 6.97
7TWD008Réki ng strength (N) 65 196 196" 196" PCT/IB2007/002515n
=6 n =26 Dssolution (% Released) SG- 1 hr 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.hy- 92(2.5) 92(4.3)

EXAMPLE §

[00265] In Example 5 three further tablets including 10 % (by wt) of

oxycodone HCI were prepared.

5
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)
PolyoxTM NI10)
. 1.2 2.0 1.2
Magnesium Stearate .
gnesiom > ) (1) )
Total 120 200 120
Total Batch size (kg)
(amount 100 100 100
manufactured)
Coating mg / unit mg / unit mg / unit
couing concentrate | 6 60 3
formula Y-5-18024-a | ) ) ®)
10 The processing steps to manufacture tablets were as follows:

l. The polyethylene oxide was passed through a Sweco Sifter equipped

with a 20 mesh screen, into separate suitable containers.



94(3.2) 12 hr 99(2.1) 100 (2.8) 101 (22) WO

2008/ 023261PCT/ 1B2007/ 002515 - 140 - rmaxi mum force of

t MO WY @passs tester, the tablets did not breakCRiBaIW7/002515
subjected to the maxi num force of 196 N. Table 13.5.1:
Tenperature profile of the curing process for Ex. 13.5:
Total Tinme (mn.) Curing tinmejpom )’ Set inlet
tenperature (DC) Actual inlet tenperature et?

Pr obeExhaust tenperaturetenperature (i,c)3en Coments

80 69,2 39,8 35,6 90 80,2 64,9 65,6 Curing starts 20 O
90 90,2 70,9 71 25 5 90 89,9 71,7 72,4 30 10 90 90,1

72,8 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\

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.
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 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



73,4 35 15 85 87,1 74,1 76,1 50 30 85 85 75,2 77,5 30
mn sanple 60 40 83 83,2 74,7 76,8 80 60 83 83,1 75,1
78020812836k sanple 90 70 83 83 75,3 76,6 100PEHIBRYINGSE
74,4 76 110 90 80 80,1 73,6 74,7 End of curing, 90 mm
sanple 115 21 39,6 55,6 59,4 120 21 24,5
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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 | (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



41,5 45,2 125 - 21 23 37,7 40,7 | determ ned accordi ng
to method 4, 2 tenperature neasured at the inlet;
t BfpPRI2A0L measured using the tenperature pr'%f’ETé'BG‘W/P‘B*”
t hernocoupl e), tenperature neasured at the exhaust. Table
13.5.2 , Exanple 13.5 Uncured (n =5) 30 mn cure (n
=5) 60 mn Cure (n =5) 90 miw2Gure (n = 5) 90 mn cure,
coated (n = 5) Tablet D nmensions Wight (ng) 156 157 154
153 158 Thickness (m) 4.45 4.66 4.57 4.52 4.51
D aneter (nm 7.12 7.06 7.04 7.03 7.08 Breaking strength
(N) 90 438 ' 438 | 438 1 438 ' Rel axed dianeter (rum
post br eakévaghastthergbtinde@s brefihgl Tho redhin afepraxid@riniTablks 5.1 to
4.57

5.3.

[00270] Additionally, the tablets were flattened with a hammer using 10

5 manually conducted hammer strikes to impart physical tampering (hammer
test).
Table 5.1
Example 5.1
30 min cure Lhrcure/
Uncured (n = 10) coated
(n=10)
Weight (mg) 119.7" 120 122
Thickness (mm) 3.63 2 3.9] 3.88
Diameter (mm) - 7.03 7.02
Tablet .
Break
Dimensions slrer:;tl:lzlg\l) 54 439 438
diameter (mm)
post breaking - 4.18 4.26
strength
10 min - 75.8 75.8
Curing 20 min - 75.1 75.1
Process 30 min - 76.0 76.0
Inlet 40 min - - 74.5
Temp°C 50 min - - 73.5
60 min - - 75.6
0.5 hr - 19 19
Dissolution | hr - 3 33
(% Released) 2 hr - 47 50
(n=3) 4 hr - 71 76
8 hr - 93 97
12 hr - 99 102




4.68 4.69 4.67 n" n =6 Dissolution 1 hr
28(5.0) 29(5.9) 26(1.4) WO

2BE8PH3381 PC171132007/ 002515 - 141 - (% Rel Hsl@§00ge42513
hr 45 (5.2) 45(5.6) 42(1.4) 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) 102 (5.2) 99(5.1) '-m@xinmum force of the

har dness tester, the tablets did not break when subjected
to the maxi mumforce of 438 N. 5Table 13.6

Hammer Test pre post pre post
(10 strikes applied manually)
Tablet thickness measured i 3.90 1.77 3.87 2.09
{(mm) pre and post test (n = 3)

' Fourteen in-process samples taken (40 tablets per each sample) and each sample
averaged. The reported value is the average of the averages.

n=39
‘n=130
S “n = 10; The tablets did not break when subjected to a maximum force of 438 N/
439 N,
Table 5.2
Example 5.2
30 min cure 1 hr cure/
Uncured (n = 10) coated
(n=10)
Weight (mg) 200.4 " 201 206
Thickness (mm) 5507 5.92 5.86
Diameter (mm) - 7.03 7.01
Tablet .
Break
Dimensions strer:;tl:rzil) 85° 439* 4394
diameter (mm)
post breaking - 5.52 5.72
strength
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
(0/0 Released) | hr _ 23 24
=3
(n=3) 2 hr i 36 38
4 hr - 57 60




Density ( /cnB)1 Density change after curing (%2

Uncured 30 min cure 60 mn |

cure

90 mn cure

Exanpl e

19/012008/027221 1. 131 1. 134 1.137 -2.986 Exanpl e 1BCI2ABL001/FupS1S
1.137 1.137 1.140 -2.896 Exanple 13.3 1.179 1.151
1.1521.152 -2.290 Exanple 13.4 1.182 1.167 1.168 1.172
-0,846 Exanple 13.5 1.222 1.18841.183 1.187 -2.864 The
density value is a nean value of 3 tablets neasured; Z
The density change eller curing corresponds to the
observed density change in % of the tablets cured for 90

mn in conparison to the uncured tablets.

10 EXAMPLE 14

E(égSOzf | nlzxzilmpl eglf, TTVve differgnt 15g, ng tapletsgs

anpl es O 1%, 0 et ugrng 1015226,

30 anp +2 hr ) an L1 vawor ol ne nnﬁ?“lnnlgn o 1!:%'\5; ah
i AV IIU UI UI\)’ UUUUII\.« L\ S V\IC! C |JI C'Jul \w v | UQI IU LJTTI UII

nol ec wetght 1po. yet ..yl efre—extde—Aratarger—bateh

si ze ngar Hammey 13. Conposiftf ans: POSExapnpP® 114 P3Pt

Exanp| €!9sirikes B?H?ngaé'“ai'a) 3 Exanpl e 14.4 |[Exanple 4.5

| ngr edi diblet thickness measured 5.92 2.97 591 | 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
‘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 br cure /
Uncured (n= 10) coated
(n = 10)
Weight (mg) 120.5" 122 125
Thickness (mm) 3.64° 3.85 3.77
Diameter (mm) 7.03 7.01
Tablet .
Break
Dimensions strefgtl:n(rg\l) 56° 4381 4391
diameter (mm)
post breaking 3.96 428
strength
10 min 80.0 80.0
Curing 20 min - 82.3 82.3
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




ng/unit ng/unit ng/unit nmg/unit ng/unit Oxycodone FICl 10
15 20 30 40 Pol yet hyl ene oxide (MN approxi mately
ANO0D)BER61 Pol yox TM WBR- 301) 138.5 133.5 128@E/1BI®7/802515
108.5 Magnesium Stearate 1.5 1.5 1.5 1.5 1.5 WO

2008/ 023261PCT. / 1E20071002515 - 142 - Total Core

Tabl et 150150150150150 Wi ght {mg)- Total Batch size 100
kg 100 kg 100 kg 100 kg 100 kg Coating ng/unit ng/unit
nmg/unit ng/unit ng/unit Qpadry filmcoating 6 6 6 6 6
Total Tablet Weight (ng) 156156 156 156 156 Coati ng
Batch Size (kg) 97.480 98. 808

0.5 hr - 20 23 21
Dissolution L 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 1.63 379 | 1.62
(mm) pre and post test (n =3)

' Twelve in-process 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 HC1 were prepared.

Compositions:

Tablet mg /
unit

Naltrexone HCI 10

Polyethylene Oxide

(MW: approximately

4,000,000; 89.0

Polyox™ WSR 301)

Magnesium Stearate 1.0

Total 100




97.864 99.511 98.788 5 The processing steps to
manuf acture tablets were as follows: The magnesi um
sy B33ehs passed through a Sweco Sifter eqrGTpBed7 M1

a 20 nesh screen
102. A Gento "V

bl ender (with I

into a separate suitable container
bar)

10 cu. ft.

was

charged in the foll ow ng orderipeApproxi mately 'A of the
pol yet hyl ene oxi de WSR 301 Oxycodone hydrochl ori de
Rermai ni ng pol yet hyl ene oxi de WER 301 153. Step 2 materials

wer e bl ended for

10 mnutes with the 1 bar on.

4. Magnesi um st earate was charged into the Gento "V

bl ender. S.Step 4
with the 1 bar off
cl ean, tared, stai

"ab@l BALSsi MRk D
(hourt €P 2Elswb?en

hassagiegl cont

for 3 mnutes
lopas (charged into
hi ners|. 7. Step 6 bl end

ended

was conpressed to
20press at 135, 000

arget wer ght—on
tph using 9/32

a 40 station tablet
i nch standard round,

concave (enbossed) bﬁ&h@gg - 143 m@JSFep 7 tablets were
| oaded into a 48 inch Actel a- Coat cosiki ng pan at a | oad
of 97.480 kg (ExanpBesetdatl), 98.808 kg ([Exanple 14.2),

97.864 kg (Exanple
98. 788 kg (Exanple
rpmand the tabl et

Ofad3y Re®BInb11 Kk
dchtibg conbéhtrhtien p
hesluMas heat ed

y (Exanple 14.4) and
ap0speed was set to 7
Dy setting the exhaust

Achieyeoan inl ef

air tenperature to air tenperature of

75C. The tabl ets weggcUedisat the[target inlet
tenperature for 1 hegwicoaExanples 14,1 to 14.5). The
starting point usedobgﬁyphe4ﬁ@gern1ﬁgtion of the curing
time accordi ng to neihedeiwsesa7t hel point, 10 when the

inlet tenperature achieved the target tenperature of 75
C. The tenperature profile of the curing processes of
Exanpl es 1helalfl@s ddrepriparepnreseliieddn Exanfadb asheledn 4 GEmto*“V”
14.5.1 and .in Figures_ 15 to,19. 10, Th an spe S

cont | nudtdi T ST ot Rt gl WP 155 W
pan spespeedadthi awiragrardupunideoddve @mbbeed mpp@nplain [béed) 1@iclg
15up to 8 rpmfor, Exanple 14.3. Fo l.es .14.2 to

Ta-B, " angn B R ARSI AR it pdicaisited PE B P uT g 965’ was
ant i - t aGkhitgs, &#@9ah load has v.alrk ahd e duriisintoDh@es. by sl ow y

| owering the exhaust tenperature setting (Exanple 14.1)
or by inmmediately setting the exhaust tenperature setting
to 25C (Exanple 14.2) or 30C es 14.3 to 14.5).
20until a specific exhaust tg%géﬁggtre of 30 to 34 C was
rédched. 11. The tablet bed was warned using an exhaust
air te r kNl The
i1 m cogtiag) wanled fflelBlanRies sopiriadt &l | FREE Sliine
appr oachecdhydgchiGridndere omnifactedd amd fested. he t ar get wei ght
gain of 4 %was achi eved. 2512. After coating was

conpl eted, the pan speed was set to 1.5 rpm and the
exhaust t ebpepoaitione was set to 27 C, the airfl ow was
nﬁgntained at the current setting and the system cool ed

t

an exhaust tenperature of 27 - 30 C 13.The tablets
wer e di scharged.

144 - [ 0@3@sipléT.Vi|t EQarhpis 72Ny Example 7.3
i nclu

di ng br ela’ff‘hll')]gt strength In§$tu§il§%3 ShaPhit {2%) | Gt/ unV8%)
per f ormed—as foltows  5{ 00304 Tabtietyg cured 1or 1 tour
and c

pat ed Wr@dersiiel in vitrd%sing Usﬁoﬂbﬁaraijs]p(lm

(basket) at 100 rpmin 900 m sinulated gastric fluid

W t hout enzynes (SG+) at 37 C. Sanples were anal yzed by
rever sed- phase hi gh performance |iquid chromatography
(HPLC) on Waters Atlantis dCl8 3.0 x 150 mm 3um col um,
usi ng a nobil e phase consisting of a m xture of
10acetonitril e and non basi c potassi um phosphate buffer
(pH 3.0) at 230 rim UV detection. Sanple tinme points
include 1.0, 2.0, 4.0, 6.0, 8.0 and 12.0 hours. Tabl et
di mensi ons and di ssol ution results corresponding to the



- 146 - and potassi um phosphat e nonobasi c buffer at pH
3.0 with UV detection at 206 nm 1003091 The
d®i9s3008/028%61 uncur ed tabl ets, cured tabl ets andPCT/IB2007/002515
curecUcoat ed tabl ets 5was determ ned as decribed for
Exanpl e 13. 100310] The results are presented in the

foll owi ng Tables. Table 14.1.-1p7Tenperature profile of
the curing process for Ex. 14.1 Total tinme (mn.) Curing
time (mn.)" Inlet tenp. (t)2 SO exhaust tenp. (C) Actual
exhaust tenp. Pan speed (rpn) Comments O 7 Load pan,
start warmng 20 - 65 57 56 7 21 650 7 28 - 70,0

T30 7z gol9§hﬁ§ne70xide

(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)
PolyoxTM 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 [ 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.



36 0 75,0 65 65 7 Curing starts O mn sanple 43 7 73,2
7 46 10 73 67 67 51 1S 72,2 7 15 min sanple 56 20
TVORGM2EP1 8 66 30 75,0 68 68 8 30 mi n sanpl RCT/G2HQ0023150
68 68 8 81 45 74,13 8 45 nin sanple 86 50 74,3 69 69 8

10

15

20

25

10.

12.

13.

- 108 -

Step 5 blend was charged into clean, tared, stainless steel containers.

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 Y inch standard

round, concave (plain) tooling (Example 7.3).

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).

The pan speed was set to 7 rpm and the tablet bed was heated by
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).

The pan speed was continued at 6 to 8 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.

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.

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.

The tablets were discharged.



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, tablet

f MOROREE3®L i cky 101 62,0 8 Tabl et fl ow st ar@l/Bgo07/o02§kst
chunky 104 59,2 9 Flow very chunky (tabl et bed
"sheetine) 106 57 62 62 10 109 54,9 9 Tablet flow
still slightly chunky, but betiter 110 53,2 8 Back to
normal tablet (low 116 48,0 58 58 8 126 29,0 30

[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 | (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.

[0027S5] 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 | (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, 3pum

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.



46 7 132 24,030 33 7 WO 2008/ 023261PCTR82007/ 002515 -
147 - determ ned according to nethod ],2 tenperature
nSdsPER3%t the inlet, 3 tenperature nmeasur edPGRIBRIVS002515
exhaust. 5Table 14.1.2 Exanple 14.1 Uncured 60 nmture
(n =5) 60 mn cure, coated (n = 5) Tablet D nensions

Wei ght (ng) 150 (n = 120) 15Q1188 Thickness (m) 442 (n
=5) 4.71 4.75 D anmeter (m) 7.14 (n =5) 7.05 7.07
Breaking strength (N) 68 (n = 100) 196" 196’ n =
6 Dissolution (% Rel eased) SGF 1 hr

[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 dC3 3.0 x 250 mm, S 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.



25 2 hr 42 4 hr 67 8 hr 94 12 hr 101 |

maxi mum force of the hardness tester, the tablets did not
bW&B3008M1382¢1 subj ect ed to t he maxi mum force of POBBRI7TAQSIS
Table 14.1.3 Stability tests Exanple 14.1, storage at 25
Cl60 "4 RH Storage tinme Initial | nonth 2 nonths 3

nont hs 6 nonths Di ssol ution (%IRel eased) (n = 6 SG- 1 hr
25 24 24 23 23 2 hr 42 40 38 38 39 4 hr 67 64 61 61 64

15

20

[00281] Cured, coated tablets were subjected to a further 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 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 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 (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
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 T I
Thickness (mm) 5.95 .01 0.96
% Thickness 17.0 16.1

Diameter (mm) 7.02 17.13 2 17.35°




8 hr 94 90 87 89 90 12 hr 10199 94 100 97 Assay test (ng
oxycodone FICl) Assay 1 9.8 9.8 9.8 9.89.7 Assay 2 9.8
OW® WOFY282699. 8 Average 9.8 9.8 9.8 9.99.8 WITIB2007/002515

2008/ 023261PCT/ 1B2007/ 002515 -

test oxycodone
Each i ndi vi dua
Tot al

relative to the | abel

N- oxi de (NI

unknowmn (%1 -919.1 < 0.1 50.1 50.!

degradati on products (%I

S0.1 S0.11<0.1 50.!
cl ai m of oxycodone 1-1Cl. Tabl e

148- Degradation products
<0.1 < 0.1 50.1 50,1 50.1

50.1
SO.1

14.1. 4
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
%
Released) 1.0 hr 20 16 28 21
(n=3) [.5 hr 27 21 36 29
2.0 hr 34 27 44 35
Whole
0.5 hr -
Dissolution | hr 22
(% 2 hr -
Released) 4 hr 57
(n=6) 8 hr i
12 hr 97

' 3 measurements per tablet

? 2 measurements per tablet

? tablets did not break when subjected to the maximum force of 438 Newton

Table 7.1.2

Stability tests Example 7.1

Storage conditions (°C/% RH) and storage time'

Initial | Mo 2 Mo

3 Mo

3 Mo




5 Stability tests Exanple 14.1, storage at 40 C175 % RH

Storage tine Initial 1 nonth 2 nonths 3 nonths 6 nonths
DWEOSP8S2826h (% Rel eased) (n = 6) SGF 1 hr 25 EG/IBE02402313
2 hr 42 41 38 39 4 hr 67 66 63 62 64 8lu 94 89 88 90
12 hr101 100 96 98 96 Assay test (ng oxycodone HCl) Assay
19.8 9.8 9.7 9.6 9.8 Assay 291B-10.0 9.7 9.8 98

40/75 40/75 25/60 40/75

Dissolution (% 1 hr 22 21 21 20 21
Released) 4hr 57 57 58 56 58
(n=06)
12 hr 97 98 98 97 97
SGF
Assay test Assay | 96.6 96.2 97.3 97.1 95.0
(% oxycodone | Agay2 | 953 | 972 | 957 | 987 | 96.0
HCI)?
Average | 96.0 96.7 96.5 97.9 95.5
ONO test 0.02 0.06 0.06 0.04 0.05

(% oxycodone N-oxide)’

' [Mo = month(s)]; ? relative to the label claim of oxycodone HCI.



Average9.8 9.9 9.7 9.7 9.8 Degradati on products test
oxycodone N-oxide50.1 (9110)1 < 0. I <O | S0.1 50.1
ESp#Esl dual SO. 1 unknown (%91 SO0.1 50. 1 < BCTIBEE7/)P0251S
Total degradation50.1 products (%i 50.! 50.1 S0.1 50.1
relative to the | abel claimof oxycodone 1-1Cl. WO
2008/ 023261PCT/ 1B2007/ 002515 --11449 - Table 14. 2. 1:
Tenperature profile of the curing process for Ex. 14.2
Total tinme (mn.) Curing time (mMm )" Inlet tenp. (C) 2 Set
exhaust tenp. (op Actual exhaust tenp. (0gq3 Pan speed
(rpm Comments o 18 50 20 7 Load pan, start warmng 1

41,0 Table 7.2.1
Example 7.2
Flattened (n = 3)
Whole (n = 10) (20,000 Ibs applied)
Weight (mg) 154 154 153
T ]
Thickness (mm) 4.68 0.75 0.77
% Thickness 16.0 16.5
Tablet .
Dimensions Diameter (mm) 7.02 17.14 7 16.90 2
Breaking strength (N) 438’
Diameter (mm)
post Breaking 4.93
strength
pre post
Hammer Test 4.73 265
pre and post
tablet thickness measured (mm) 4.64 2.95
4.67 2.60
Whole Whole Flattened Flattened
SGF 40% EtOH SGF 40% EtOH
0.5 hr 14 10 21 15
Dissolution 0.75 hr 19 14 27 20
(%
Released) 1.0 hr 24 17 33 26
(n=3) 1.5 hr 33 23 44 36
2.0 hr 40 29 53 43
Whole
0.5 hr -
Dissolution | br 26
(% 2 hr -
Released) 4 hr 67
(n=6) 8 hr i
12 hr 98

' 3 measurements per tablet

22 measurements per tablet



7 5

77.8

65,365,3 7 29 15 70,6 6

72,6

50,0 62,0
exhaust set 10 -
C MO W8/ BB T S,

71 56 55
0O mn sanple

8 67,7 51,0 50,5 7 Slowy adjusting
14 19 0 75,0 61,7 61,9 7
5 77,2 61,7 64, 8PGI1B2007/§02515

7 Highinlet, then draopped to 71 C 24 10 68,9

xample 7.

Flattened (n = 3)
Whole (n = 10) (15,000 Ibs applied)
Weight (mg) 103 102 104
. 0.61' 0.66'
Thickness (mm) 3.92 (15.6) (16.8)
Tablet ; 2 2
Dimen Diameter (mm) 6.25 15.36 15.24
sions | Breaking strength (N) 439°
Diameter (mm) post 3 80
Breaking strength )
Pre post
Hammer Test 3.90 1.66
pre and post
tablet thickness measured (mm) 3.89 1.97
391 1.56
Whole Whole Flattened | Flattened
SGF 40% EtOH SGF 40% EtOH
0.5 hr 19 15 26 19
Dissolution 0.75 hr 25 20 34 25
(%
Released) 1.0 hr 30 25 40 31
(n=3) [.5 hr 4] 33 51 4]
2.0 hr 50 4] 60 50
Whole
0.5 hr
Dissolution I hr 32
(% 2 hr -
Released) 4hr 83
(n=6) 8 hr -
I2*hr {ip!

? The tablets did not break when subjected to the maximum force of 438 Newton

Table 7.2.2

Stability tests Example 7.2

Storage conditions (°C/% RH) and storage time'

Initial

40/75

| Mo

2 Mo

40/75

3 Mo
25/60

3 Mo
40/75

6 Mo
25/60

6 Mo
40/75




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 mn sanple 49 35
7THOR208232657 0 7 54 40 71,7 67,5 67,3 7 Coupid/Igp007/002515
tabl ets sticking at pan support armnms, no permanent stick
59 45 74,3 68,0 67,9 7 45 min sanple 64 50 75 68 68 7 66

52 116 -

Dissolution (% | L hr 26 24 2 23 24 25 25
Released) 4 hr 67 66 61 65 64 64 69

(n=6)
12 hr 98 101 97 98 99 99 97

SGF

Assay test Assay | 97.1 97.7 96.4 98.4 973 96.3 94.1
(%o oxycodone | Agsay2 | 966 | 966 | 962 98.0 96.9 96.3 94.2

HCI)?
Average 96.9 97.1 96.3 98.2 97.1 96.3 94.2
ONO test 002 | 008 | 004 0.03 004 | 006 | 026

(% oxycodone N-oxide)

" [Mo = month(s)]; % relative to the label claim of oxycodone HCI.

Table 7.3.1

' 3 measurements per tablet

22 measurements per tablet

* The tablets did not break when subjected to the maximum force of 439 Newton.

10



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 st ear at e,
t 29 WR2PBly was slightly sticky (based on vi sifdi1BeRIEREE
flow, flowinstantly inproved after adding My stearate
75 - 73 25 68 7 Normal tablet flow observed during cool

down 78 44,7 25 62,3 7 81 -3678 25 57,4 7 84 31,8 25
54,6 7 85 - 30 25 53 7 94 - 23 25 33 7

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) ahr 83 76 77 78
(n=6)
12 hr 101 103 102 103
SGF
Assay test Assay | 99.4 99.4 973 101.0
(Yooxycodone | Asay2 | 988 | 989 | 1000 | 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)]; ? relative to the label claim of oxycodone HCI

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 Yo mg / unit %
Oxycodone
Hydrochloride 160 25 160 25




WD 20081023261PCT/ 182007/ 002515 Table 14.2.2 Exanpl e
14.2 Uncured 60 mn cure (n = 5) 60 mture, coated (n
5IVOrM%826hi mensi ons Wi ght (ng) 150 (n = 1205CHB3M7A ‘8"15
Thi ckness (m) 4.38 (n =5) 4.68 4.70 Dianeter (m) 7.13
(n=25) 7.07 7.09 Breaking strength (N) 70 (n = 100)
196" 196’ n = 6 D ssdligition (% Rel eased) SGF |
hr - - 23 2 hr _ 39 4 |u-

Polyethylene Oxide
(high MW, grade 476.8 74.5 284.8 445
301)
Polyethylene Oxide
(low MW, grade 0 0 192 30
NI10)
Magnesium Stearate 3.2 0.5 3.2 0.5
Total 640 100 640 100

The processing steps to manufacture tablets were as follows:

l. Oxycodone HCI and Polyethylene Oxide were dry mixed in a
5 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 | blend for

additional 30 seconds

3. Step 2 blend was compressed to target weight on a single station tablet
10 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.

15
|[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 | (basket) at 100
20 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.



64 8 hr - - 93 12 hr - - 100 mximumforce of 196 N. 5

Table 14.2.3 Stability tests Exanple 14.2, stor age at 25
CYEV0 BRI St orage tine Initial 1 nonth 2 nofffHE2097/002515
nonths 6 nonths Dissolution (% Rel eased) (n = 6) SGF 1 hr
23 24 26 22 24 2 hr 39 40 41 37 40 - 4 hr 64 65 65 61
65 8 hr 93 91 90 90 91 12 hr19600

|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

S 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 hr cure Uncured | 3 hr cure
(n=12) (n=5) n=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 2hr 23 Not 35
(% Released) 2 br Not tested 38 tested 59
8 hr 60 89
12 hr 76 92
Post Hammer Test . Readily
(10 strikes applied manually) b ]c{)lizdz:li;rt - broke 3.80
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.



100 97 99 99 Assay test (ng oxycodone FICl) Assay | 14.6
.9 14.6 14.7 14.8 Assay 2 14.8 14.9 14.7 14.8 14.9
Avfé)r%ﬁé"zﬁw 14.9 14.7 14.7 14.8 Degr adat i on HrioBaWy/a02s1s

test oxycodone N-oxide (NI 50.1 50.! SO ] < 0.1 S0.1

Each i ndividual unknown (%91 < 0.1 < 0.1 <0.150.1 <0.1
WD 2008/ 023261 PCT/1112007/002315 -151 - Total
degradation products (%91 < 0.1 SO ] 50.1 50.] 50.1
relative to the | abel claimof oxycodone HCl. Table
14.2.4 Stability tests Exanple 14.2, storage at 40 9C/ 75
% RU Storage tine

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) 100 100 100
(amount manufactured)
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:



Initial I nmonth 2 nonths 3 nonths 6 nonths Dissolution (%
Rel easedg Sn = 6) SG- 1 hr 23 25 26 22 24 2 hr 39 41 42
3 UBE N 64 66 66 58 65 8 hr 93 94 92 87 HAINBIYIARSIS
100 102 9797 98 Assay test (nmg oxycodone HCl) Assay 14.6
14.8 14.7 14.6 14.9 Assay 2 14.8 14.8 14.7 14.514.7
Average 14.7 14.8 - 121 -

1. The Hydromorphone HC1 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 [ 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 [ 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 I 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 |
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).



14.7 14.514. 8 Degradation products test oxycodone
N-oxide< 0.1 (% 50.]50.1 50.150.1 Each individual

utM 283 | 50.1 <0.1 <0.1 <0.1 <01 Total d¥FBIVTPGAIS
products (%' < 0.1 <0.1<0.1 SO"'" <0.1 relative to the
| abel cl ai mof oxycodone HC1. WO

2008/ 023261PCP- 1132007/ 002515122452 - Tabl e 14. 3. 1:
Tenperature profile of the curing process for Ex. 14.3
Total Curing tinmetime (mn.)(mn.)" Inlet tenp. (C) 2 Set
exhaust tenp. (C Actual exhaust tenp. (C) 3 Pan speed
(rpm Comments O - 17,1 50 18 7 Load pan, start warmng 5
61,0 50 4215 7 AtiHe 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




70,2 56 55,8 7 15 0 75,0 61,6 61,9 7 Curing starts, O
mn sanmple 20 5 78,5 62,8 65,4 7 22 7 79,0 62,8 66,
| M2 25 10 69,7 65,6 65,6 7 30 15 68, 4“%%'36006@023157
15 nin sanple 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 nmin sanple 55

-123 -

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.



40 73,0 68,4 68,2 7 60 45 73,9 68,6 68,4 7 45 mn sanple
65 50 75 68,9 68,8 7 68 53 - 7 sCt iocukpi nl eg of at
t P A28t s s u p( pl -04n) arms, good tabPetIBRIGR27E
55 76,269,6 69,6 8 75 60 77,0 70,5 70,8 8 End of curing,
60 m n sanple, add 20 g My stearate, tablet flow
instantly inproved 1 76 - 76-30471 8 Normal tablet flow
observed during cool down No sticking i 79 - 43,9 30 60,6

8 85 -

10

15

20

25

31,1

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.

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
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

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) at 37°C
using an on Waters Alliance System equipped with a Waters Novapak C g
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.

Table 10

USP Apparatus 2

Dissolution 1 hr 19
(% Re.l_egsed) 2 hr 30
(n=6) 4 hr 48




30 54,1 8 86 -

30 30 53 8 96 -

23 30 33 8

accordingﬁio met hod 1,2 tenperature neasured at the in

etVO 18Hp

Exanple 14.3

ture measured at the exhaust
20081023261PCT/ | B2007/ 002515 -

(N)(n = 110) 196' 196

5

A further tablet comprising 12 mg of hydromorphone hydrochloride was prepared.

Composition:

153 -

Uncured 60 mn cure (n
coated (n = 5) Tabl et
120) 150 156 Thickness (mm) 4.38 (n
D aneter (nm 7.14 (n = 5)

WO PCT/1B2007/002515

Table 14.3.2
5) 60 mmcure,
D nensions- Wi ght (nmg) 150 (n

5) 4.69 4.67
7.08 7.10 Breaking64 strength

8 hr 71
12 hr 95
18 hr 103
22 hr 104
EXAMPLE 11

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)
(amount manufactured) 122.53
Film Coating mg / unit
Opadry white film coating concentrate 21
formula Y-5-18024-A
Coating Batch Size (kg) 80

[00292]

The processing steps to manufacture tablets were as follows:

5det er m ned




n =6 Dissolution (% Released) SGF | hr- 24 2 hr - 41
4 hr 66 8 hr . 92 12 hr . 98 b5maximumforce of the
h¥HHEEE3Phst er, the tablets did not break whnSgHyeeEEd
to the maximum force of 196 N. Table 14.3.3 Stability
tests Exanple 14.3, storage at 25 C/60 Vo RH 1 Storage
time Initial | nonth 2 nont hd28-nonths 6 nonths i

Di ssoluiion (% Released) (n = 6) SGF | hr 24 25 22 24 21
2 hr 41 42

I. 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 [ bar) — 10 cu. ft. was charged in the following

5 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.

10 4. Step 4 materials were blended for 10 minutes with the | bar on.
5. Magnesium stearate was charged into the Gemco “V” blender.
6. Step 5 materials were blended for 3 minutes with the I 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

15 150,000 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
20 80° C. The tablets were cured for 1.25 hours at the following inlet

temperature range 75 — 85° C.

1'1. 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.



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 1-1C Assa)/ 1
190209822619 5 19. 4 19.8 Assay 2 19.4 19.3 1RCTJBIY7/402515
19.4 Average 19.5 19.4 19.4 19.4 19.6 oxycodone N-oxide
(%91 SO0.1 <0.1<0.1<0.1 WO

2008/ 023261PCT/ B2007/ 002515 -1264 - Degradati on products
test Each individual unknown (%I

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 C3 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




SO! 50.1 S0.1 S0.1 < 0.1 Total degradation products
(%1 50.1 50.1 50.1 50.1 < 0.1 relative to the |abel

cPM W38k ycodone HCI. Tabl e 14.3.4 5 Stabi | f¢iIBR@pRs1s
Exanple 14.3, storage at 40 C 75 % RH Storage tine
Initial I nmonth 2 nonths 3 nonths6 nonths Di ssol uti on OA
Rel eased) (n = 6) SG- 1 hr 24128-24 2322 2 hr 41 44 40
39 40 4 hr 66 70 63 63 65 8 hr 92 94 90 89 90 12 hr 98

102 98 98 98

(% 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

4,000,000, 8
Polyox™ WSR301)
Hydroxypropyl Cellulose
(Klucel™ HXF) .
Total Tablet Core 100

Composition: Compression Coat over Core Tablet



Assay test (nmg oxycod one NCI) Assay 1 19.6 19.3 19.6
19.3 19.7 Assay 2 19.4 19.3 19.7 19A 19.4 Average 19.5
1903204828263 9 4 19. 6 Degradati on products testP g‘%?&’&‘?’?éls
N-oxide (%91 < 0.1 50.! 50.1 so." < 0. |I Each individual
unknown (%1 < 0.1 s0.1 s0.1 s0.1 SO.1 Total degradation
products (11,)1 50.1 S0.1 SO-12%0.1 < 0.1 relative to
the | abel clai mof oxycodone HCI. WO

2008/ 023261PCT11132007/ 002515 - 155 - Table 14.4.1:
Tenperature profile of the curing process for Ex. 14.4
Total Curing tinetime (mn.)(m)' Inlet tenp. (O1 Bed
tenp. Example 12.1 | Example 12.2

Ingredient mg / unit mg / unit

Polyethylene Oxide
( MW: approximately

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:

l. 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 ) 5. 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.



(C) 3 Set exhaust tenp. (C) Actual exhaust tenp. (O1
Comments3 0 Load pan, start warmng 3 63,0 46,5

sW Q028615 66,7 49,9 50,0 48,0 10 0 75, 0 BG/B2HF0GS1S
59,0 curing starts, O mn sanple 14 4 78,4 65,2 61,5 63,6
IS5 79,166,061,564,5 20 10 67,6 66,2 63,0 64,7 24

15 69,2 66,7 65,7 64,9 - 130 -
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 7.6l 7.54
0.5 hr 0 ]
1 hr 0 15
Dissolution
2 hr 1 47
(% Released)
4 hr 9 95
(n=2)
8 hr 82 96
12 hr 97 96 |




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, 467,0
6V RRO0E3%Y 76 5 70.2 67,7 67,7 30 msanpl e 4L TEBOPEFOGSIS
70,8 68,2 68,2 47 38 76,7 71,0 68,8 68,4 Coupl e of

tabl ets sticking at pan support arnms, no pernmanent
sticking 49 40 77,4 71,0 69,3188;7 52 43 78,7 71,5 69,5
69, 2

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 HC| were prepared using
5 high molecular weight polyethylene oxide.

Compositions:

Examp [ Examp | Examp | Examp | Examp
le13.1 | le13.2 | le133 | le134 | le13.5
Ingredient mg/uni | mg/uni | mg/uni | mg/uni | mg/uni
t t 1 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
PolyoxTM WSR-
301)
Magnesium .S 1.5 1.5 1.5 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
coating 6 6 6 6 6
Total Tablet
Weight (mg) 156 156 156 156 156

Coating Batch

Size (kg) 8.754 9.447 9.403 8.717 8.902

The processing steps to manufacture tablets were as follows:

15



i 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
THQPPWB3%Y 7' End of curing, 60 msanple, addPSHBYORMI2515
Stearate, start cool down, tablet flow slightly sticky.
71, 3(based on visual cascade flow), still couple of
tabl ets sticking at support arids; fl ow cascade instantly
i mproved after adding My stearate 72 48,9 65,3 30,0 65,3
Nor mal tablet flow observed during cool down 75 39,7
58,6 30,0 56,8 79 - 33,2 56,4 30,0 54,6 84 - 27,7 50,0
30,0 48,4

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 Remaining polyethylene oxide WSR 301
2. Step 1 materials were blended for 5 minutes with the | bar on.
3. Magnesium stearate was charged into the “V” blender.
4. Step 3 materials were blended for 1 minute with the [ bar off.
5. Step 4 blend was charged into a plastic bag.
10 6. 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.

7. 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
15 kg (Example 13.3), 8.717 kg (Example 13.4), 8.902 kg (Example
13.5).
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.

20 9. 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

25 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



5' determ ned according to nethod 1,2 tenperature

nmeasured at the inlet, tablet bed tenperature i.e

t SEHUPBHE of extended rel ease matrix fornul%?ﬂ@ﬂ@”m”“S
nmeasured with an IR gun, 4 tenperature nmeasured at the

5 The pan speed was 7 rpmthroughout the curing
WO 2008/ 023261PCT/ MA@®7/ 002515 - 156 - Table
Exanpl e 14. 4 Uncured 60 mn cure (n = 5) 60

exhaust ,
process.

14. 4.2

mn cure,

150 (n

coated (n = 5) Tablet D nmensions Weight (ng)
120) 149 157 , Thickness (mm 4.34 (n = 5) 4.60

4.63 1 Dianeter (mm 7.14 (n =5) 7.09 7.14 Breaking
strength (N) 6kukd for 9DQ@huddbhe P 'sgeed was increaBedto82 rpm at

Di ssol uti on Rel eased) SCF 1 hr -

10

15

20

25

10.

11.

13.

100297]

(% 21w
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
temperature profile of the curing processes for Examples 13.1 to 13.5

is presented in Tables 13.1.] to 13.5.1 and in Figures 10 to 14.

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
(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
temperature to 21° C. The tablet bed was cooled to an exhaust
temperature of <41°C.

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 %
was achieved.

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.

The tablets were discharged.

In vitro testing including breaking strength tests and density

measurement was performed as follows:



- 39 4 hr 66 8 hr 94 121w 100 5' maxinmum force
of the hardness tester, the tablets did not break when
st WY E#St o the maxi num force of 196 N. Tabl BHB2U7/80241§
Stability tests Exanple 14.4, storage at 25 C160 % RH
Storage tine Initial 1 nonth 2 nonths 3 nonths 6 nonths
Di ssolution (% Rel eased) (n =18)-SGF 11w 22 23 24 24 23

2 hr 39 39 39 41 40 4 hr 66 64 63 68 65 8 hr 94 91 8893
91

[00298] Tablets cured for 30 minutes and 60 minutes, and tablets cured for 90
minutes and coated were tested in vitro using USP Apparatus | (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, 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, 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 l. 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.



12 hr 100 98 96 99 98 Assay test (ng oxycodone HCl) Assay
8 28.8 28.428.8 29.2 Assay 2 29.1 29.0 28.8 28.8
2§V°22°°%‘Vé%ﬁége 29.0 28.9 28.6 28.8 29.2 oxycoolB2078%5 e
(Nl <0.1s0.1SO] SO,1 so.! WO
2008/ 023261PCTAB2007/ 002.51.5 - 157 - Degradation
products test Each individual-1aflknown CM ? 50.!50.1 <0.1
< 0.1 50.1 Total degradation products (%1 50.! 50.1
50.1 50.1 50.1 relative to the |abel claimof oxycodone
HC!. Table 14.4.4 5 Stability tests Exanple 14.4, storage
at 40 C175 % RH

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

A wherein
—_— 0
p= 1-B - 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.)’ o) CCy’ )’ CC)*
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 8! 81,1 74,8 75,9
los | 90 8l 80,9 74,9 76 End of curing,
90 min sample




Storage tine Initial 1 nonth 2 nonths 3 nonths 6 nonths
Di ssolution (% Released) (n = 6) SG-F 1hr 22 26 24 24 24
22024 41 41 41 41u 66 70 64 67 67 8 hrPU4BYRTEESS?
93 12 hr 100 99 96 98 98 Assay test (ng oxycodone NCI)
Assay 1 28.8 29.3 28.2 29.0 28.4 Assay 2 29.1 29.3 28.1

28.9 28.6 - 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.

5 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) 7.14 7.00 6.98 6.98
Dimensions Breaking
1 1 2
strength (N) 80 196 196 438
n=3 n=3 n==6
Dissolution I 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, the tablets did not break when subjected to the
10 maximum force of 196 N.

? maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 438 N.

15



Average 29.0 29.3 28.1 28.9 28.5 Degradation products
test oxycodone N-oxide (Wl < 0.1 <0.1 50.1 <0.1 50.1
E&&FOP%%?%?quaI unknown (%1 50.1 <0.1 50. 150PGT/Eg07/002515
Total degradation products (%1 50.!50.! 50-1 SO! 50.1
‘relative to the | abel claimof oxycodone HCl. WO
2008/ 023261PCT/ | B2007/ 002515-132158 - Table 14.5. 1:
Tenperature profile of the curing process for Ex. 14.5
Total tinme (mn.) Curing tinme (mn.)" Inlet temp. (t)2
Bed tenp. (C)3 Set exhaust tenp. (C) Actual exhaust tenp.
Coments/ 0 - 16,6 30 60,0 19,7 Load pan, start warm ng
Table 13.2.1: Temperature profile of the curing process for Ex. 13.2

Total | Curing Setinlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature | Comments
(min,) | (min.)’ (°C) CCy’ cey )’
0 - 23 22,7 26,1 23,8
5 - 85 8l 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 8l 74,9 76
101} 80 80,5 80,5 74,8 75,8
1 90 80,5 80,5 74 8 75.7 End of 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
v 30 min 60 min 90 min cure,
ncured
(n =5) cure cure coated
(n=5) (n=5%) (n=5)
Weight (mg) 152 153 152 157
Thickness (mm) 4.69 4.99 4.90 4.84
Tablet Diameter (mm) 7.14 6.98 6.95 6.95
Dimensions Breaking
1 1 1
strength (N) 62 196 196 196
n==6 n==6 n=6
Dissolution I hr - 23 (10.6) 22 (8.5) 25(5.2)
% 2hr - 38(10.1) | 37(7.7) 41 (4.6)
Released) 4hr - 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.



1--3260,0- 4 56,8 39,860,036 7 5 60,143,9
60,0 40,4 8 66,8 52,5 60,0 49,4 10 - 69,1 56,9 60,0
5¥(g2008(62326171 7 61,3 60,0 58,8 15 73,3 63, SPGHIBRO0(00281S
170 75,0 65,3 63,0 62,5 Curing starts, 0 mn sanple 214
77,7 67,3 66,0 65,0 236

-138 -

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)' &9) ey CCy C)*
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), 4 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
| m=5) | (=5 | (@=5)
Weight (mg) |54 154 |52 160
Thickness (mm) 4.56 4.85 4.79 4.77
Tablet Diameter (mm) 7.13 7.0l 6.96 6.98
Dimensions Breaking
1 1 1
strength (N) 83 196 196 196
\ n=26 n==6 n=6
Dissolution 1 hr - 22 (5.8) 26(9.2) 23(5.7)
(% 2 hr - 37 (6.4) 42 (8.6) 394.7)
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.



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

78BN 2B068, 7 15 nmin sanple 37 20 80,9 72, 4 FFB2EF0RsIS

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
139 -

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.) ) <y’ cCy’ CC)*
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 83 829 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 | Endofcuring,
90 min sample
112 - 2] 33,8 55,9 50
126 - 21 22,1 31,6 34,6
5
' determined according to methad 4, ? temperature measured at the inlet; * temperature measured using
the temperature probe (wire thermacouple), ¢ 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
(=5 | (=5 (n=5)
Weight (mg) 150 151 150 159
Thickness (mm) 4.43 4.73 4.67 4.68
Tablet Diameter (mm) 7.13 7.00 697 7.00
Dimensions Breaking
1 ] 1
strength (N) 65 196 196 196
n=6 n==6
Dissolution ] hr - 29 (3.2) 25(7.9) 24 (5.5)
% 2hr - 473.1) | 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)
1 12 hr - 99 (2.1) 100 (2.8) 101 (2.2)




30 82,7 77,6 72,2 74,1 30 mn sanple 49 32 72,974,7 72,2

73,2 52 35 71,273,8 72,2 71,4 Tabl et f|OM/S|%%Pt|
s AWPB23260 ¢ ahl ets sticking at support arms

/HBg007/002515

75,474,7 72,2 71,5 57 40 75,974,7 72,2 71,9 60 43
76,975,5 72,2 72,8 62 45 75,475,3 72,2 72,9 45 mn
sanple 66 49 73,474,5 72,2 71,180Tablet flow slightly

sti cky,

1-2 tablets sticking at support arms (not

per mnent sticking) 69 52 75,075,1 72,2 71,9 72 55 75,8
75,4 72,2 72,4

10

! maximum force of the hardness tester, the tablets did not break when subjected 1o the
maximum force of 196 N.

Table 13.5.1: Temperature profile of the curing process for Ex. 13.5:

Total | Curing Set inlet Actual inlet Probe Exhaust
Time time temperature | temperature | temperature | temperature | Comments
(min.) | (min.)" ©C) CCy )y’ (KO
0 - 80 69,2 39,8 35,6
10 - 90 80,2 64,9 65,6 B |
20 0 90 90,2 70,9 71 Curing starts
25 5 90 89,9 71,7 724
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 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 75,3 76,6
100 80 80 79,1 74,4 76
1o | 90 80 80, | 73,6 747 | gndofeuring,
0 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, 2 temperature measured at the inlet; * temperature measured using
the temperature probe (wire thermocouple), ¢ temperature measured at the exhaust.

Table 13.5.2
Example 13.5
y 30min | 60min | 90min | C0™Min
ncured cure,
(n=5) cure cure cure coated
(n=15) (n=5) (n=5) (n = 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 | ! | '
Tablet strength (N) 90 438 438 438 438
Dimensions  pejaxed 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)




74 57 74,8 74,8 72,2 72,5 77 60 73,9 74,9 72,2 72,2 End
of curing, 60 mn sanple, add 20 g My stearate, instantly
i WYY ow cascade start cool down, no stiRKIHZ00ZP02BEN
support arns, 80 - 46,8 64,9 30,0 64,7 Cooling - - - 300
, - 2 tablets sticking at support arns (not pernmanent
sticking) 82 - 40,3 58,6 30,01874 Tablets still appear
bouncy, no sticking observed 84 35,8 57,4 30,0 55,6
Normal tablet flow observed - 159- 86 32,5 55,9 30,0
54,2 87 30,3 54,1 30,0 52,8 89 28,8 51,8

(% 2 hr - 45(5.2) | 45(5.6) - 42 (1.4)
Re'seésFed) 4 hr - 69 (4.8) | 70 (4.4) - 68 (2.0)
8 hr - 93(42) | 94 (4.0) - 94 (4.0)

12 hr - 98 (3.9) | 102 (5.2) - 99 (5.1)

' maximum force of the hardness tester, the tablets did not break when subjected (o the
maximum force of 438 N.

5 Table 13.6
- kN
Den§lty (g/em’) - - Density change after
30 min 60 min 90 min A
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 1222 1.183 1.183 1.187 -2.864

The density value is a mean value of 3 tablets measured; * The density change afer 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




30,0 51,3 91 26,9 47,2 30,0 47,9 97 - 29 30,0 during
cool down period. Continue cooling to exhaust tenperature
oMOWBNREf or coating start-up Top of bed 30. B/ TBIWPIAGMNS
of bed 28.5 C determ ned according to nethod I, 2
tenperature neasured at the inlet, tablet bed
tenperature, i.e. tenperatureld?-extended rel ease matrix
formul ati ons, measured with an ER gun, 4 tenperature
nmeasured at the exhaust,' The pan speed was 7 rpm

t hroughout the curing process. Table 14.5.2 Exanpl e
14.5 Uncur ed n 60 mmture (n =5) 60 mn cure,
coat ed (mMowal &re Tatetet | D rensil onssdeilghtis¢ng) S0 (h -150
120) 149 1B&ght(higgkness (nmm) (4.30 frp = 5) 4,49 4.52 (mm)
_Dianeter 7-15 (8 -5) 7.10 7.15 Breakingbb strength

(N (n = H BIh s3I0 | 100kg T 100k STOOKETPM00Rg | 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)
5
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.
10 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
15 3. Step 2 materials were blended for 10 minutes with the I bar on.
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 S blend was charged into clean, tared, stainless steel containers.
7. Step 6 blend was compressed to target weight on a 40 station tablet
20 press at 135,000 tph using 9/32 inch standard round, concave

(embossed) tooling.



Rel eased) SGF 1 hr 24 2 hr - 41 4 hr 68 8 hr -
93 12 hr - - 98 | maximum force of the hardness tester,

t MO 2412888 di d not break when subjected to tHe/iRATAIMS
force of 196 N. WD 2008/ 023261PCT/ | B2007/ 002515 - 160 -
Table 14.5.3 Stability tests Exanple 14.5, storage at 25
C/60 % RH Storage tinme |InitildaB-1 nonth 2 nonths 3
nonths 6 nonths Di ssolution (% Rel eased) (n = 6) SG- 1 hr
24 25 27 23 25 2 hr 41 43 44 40 43 4 |lir 68

8. Step 7 tablets 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 |
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.



69 69 66 69 8 hr 93 94 93 89 92 12 hr 98 98 97 96 96
Assay test (mg oxycodone HCl) Assay | 37.8 38.4 36.9 37.6
YRR, 2 37.9 37.6 36.5 38.1 39.2 39.2 N/ABAYe 07153

38.0 36.7 37.9 Degradation products test oxycodone
N-oxide (%91 < 0.1 <0.1<0.1<0.150.1 Each

i ndi vi dual unknown (%9l < 0.11440.1 < 0.1 <0.1<0.1
Total degradation products (%'

|00303] In vitro testing including breaking strength tests and stability tests was

performed as follows:

5 [00304] Tablets cured for 1 hour and coated were tested in vitro using USP
Apparatus 1 (basket) at 100 rpm in 900 m| 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 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 1.0, 2.0, 4.0, 6.0, 8.0 and 12.0 hours.
Tablet dimensions and dissolution results corresponding to the respective

curing time and temperature are presented in Tables 14.1.2 to 14.5.2.

15 [00305] 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.

[00306] Cured, coated tablets were subjected to a stability test by storing them
20 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
month, two months, three months and six months of storage, sample time

25 points regarding dissolution test include 1.0, 2.0, 4.0, 8.0 and 12.0 hours.

[00307] Cured, coated tablets were subjected to a further 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



<0.1<0.1<0.180! SO! relative to the label claim
of oxycodone HCI 5 WD 2008/ 023261PCT/1B2007/002515 - 161
- ““Fh’}:??{sé‘nﬂﬂ& 4 Stability tests Exanpl e 14.5, PG IBIUYFE02515
40 C 75 % RH Storage tine Initial 1 nonth 2 nonths 3
nonths 6 nonths Dissolution (% Rel eased) (n = 6) SUE 1 hr
24 26 27 25 25 2 hr 41 - 4543543 4 hr 68 71 72 68 69
8 hr 93 - 95 93 92 12 hr 98 97 98 99 95 Assay test (ng
oxycodone

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 dCjg 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 HC] 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 dC5 3.0 x 250 mm, 5 um

column maintained at 60 °C using a mobile phase consisting of acetonitrile



HCI) Assay | 37.8 38.3 37.3 37.6 37.9 Assay2379386
.9 37.6 38.1 Average 37.8 38.5 37.1 37.6 3
Dé’vd)rzﬁﬁséoczi”éh products test oxycodone N oxide I\HCT%ZT”B@SIP
50.1 50.1 50.1 Each individual unknown (%I < 0.1 < QO |
50.1 50.1 50.1 Total degradation products (%1 50.1 50.!
s0.! s0.1 50.1 5I relative t-d46he | abel clai m of
oxycodone HCl. Table 14.6 Density (g/enB) Density
change after curing ng (/0) Density change after curing
and coaling (% Uncured Cured Cured and

and potassium phosphate monobasic buffer at pH 3.0 with UV detection at
206 nm.

[00309] The density of uncured tablets, cured tablets and cured/coated tablets

5 was determined as decribed for Example 13.

[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)' | (C)! temp. temp. (rpm)
C) )y’
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
96 60 71.0 69 69 8 sample, Mg stearate not used,
’ start cool down, tablet flow
was sticky
101 i 62,0 8 Tablet flow starting to get
chunky
104 i 59.2 9 Elow \{cr)‘/,chunky (tablet bed
sheeting”)
106 - 57 62 62 10
Tablet flow still slightly
109 . 54,9 9 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




Exanple 14.1 1.186 1.145 1.138 -3.457 -4.047 Exanple 14.2
1.184 1.152 1.129 -2.703 -4.645 Exanple 14.3 1.183 1.151
1WR08B32pH5 -3, 297 Exanpl e 14.4 1.206 1. 162 RCTB@L07/802814g
-6.302 Exanple 14.5 1.208 1.174 1.172 -2.815 -2.980 -
162 - EXAMPLE 15 1003111 In Exanple 15, two different
Oxycodone NCI tablet formnul atitéhs were prepared using

hi gh nol ecul ar wei ght pol yet hyl ene oxi de. One

5fornul ation at 234 ng tablet weight (Exanple 15.1) with
60 ng of Oxycodone 1-1Cl and one fornulation at 260 ng
tabl et weight (Exanple 15.2) with 80 ng of Oxycodone HCl.
Cbnpo§itions: 10 Exanple 15.1 Exanple 15.2 |ngredient
g/ unideterpgedasiordingioyretieibin eterpiCRUG Me@ @ e hy/ialeth ¢ neppraiurg mpaghsed at the
(M Efifsttoxi mat el y~ 4, 000, 000; Pol yoxTM WBR-~ 301) 162. 75
167.5 Magnesi um St earate 2.§a@§i§25gotal Core Tabl et

V& ght (ng) 225 250 Total B 10 kg
Example 14.1
60 mi 60 min cure,
Uncured (mn: ;;lre coated
" (n=5)
clght (mg (n = 120)
Tablet Thickness (mm) | 4.42(n=5) 371 RS
Dimensions | Diameter (mm) 7.14 (n=5) 7.05 707
Breaking 68 | |
strength (N) (n = 100) 196 196
n==6
Dissolution L hr - - 25
% 2 hr 3 - 5
Released) 4 hr N : p
SGF 3 hr - - =
12 b - - 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 I month | 2 months | 3 months | 6 months
1 hr 25 24 24 23 23
Dissolution 2 hr 42 40 38 38 39
9 |

(% Released) 4t 67 64 61 61 64
n=6

SGF 8 hr 94 90 87 89 90

12 hr 101 99 94 100 97

Assay test Assay | 9.8 9.8 9.8 9.8 9.7

(mgﬁigﬁdmw Assay 2 9.8 9.9 9.8 9.9 9.8

Average 9.8 9.8 9.8 9.9 9.8




10 kg Coating ng/unit ng/unit Opadry filmcoating 9 10
Total Tablet Weight (ng) 234 260 Coating Batch Size 5 ?é
gWERH0823:E  The processing steps to manuf actRfr&@BERKPE
were as follows: 151.A Patterson Kelly "V blender (wth!
bar) - 16 quart was charged in the follow ng order:
Approxi mately 1/2 of the pol yd#Byl ene oxi de WSR 301
Oxycodone hydrochl ori de (screened through a 20-nesh
screen) - 163 - Remai ni ng pol yet hyl ene oxi de WSR 301 2.
Step 1 materials were blended for 5 mnutes with the 1
bar on. 3. Magnesium stearate was charged into the "V

bl ender (screenegkytBinongkidal 20s.mesh<scr eer). 854.Stiep 3<o.1
materjals were blended for 1 nminute with the I| bar off.

5. St eppéyhiend| Wz, chaGgrd 150 8 Phasti cohad (Mate: oo

(D

5 kg Dbl gardas wer pm@@@ngﬂ tlo prov de 10 kgs of| tabl et
Ste

bl end| for conpre biend Wag cqrpressgd
to target meigh1%%%ﬂpr? 198t lat T On tab?et press fRQE,OOdfP
2/ fretar

t h ad o nd
ph speet—ustng—3/8—+nehsta G rouna,—C€onc

10(e”b£§§€ﬁlmh$gtmHQfmﬁm&ﬁ@ﬁ@ of tablet cores mas taken
7. Step 6 tablets were | oaded into a 24 inch Conpu-Lab

coating pan at a pan | oad of % %Q (Exanmpl e 15.1) and
8. 205 kg (Exanpl e 15.2). —Ji—l%nperature probe (wire
t her nocoupl e) was placed into the pan directly above the
tabl et bed so that the probe tip was near the 15cascading

bed of tabl ets.s@pilifi&:NBEmpRILH sWse 840 ©CrrsHH rpM and

the tabtet—bed was heated by setting the infet
tenperature to achi eve an exhaust targe{ t&NPerature of

72C. [The curing starting poiﬂﬁm(asldeﬁt ?be@“tynw@h$dﬂm@W5

was initiated opce thg exhauststenperat ur exsachi eyed |72G;

The il glsorBIenper aty e was agj usted as|megesyary, to

. 2 - 39
nalntauqﬂgggaﬁatgeL_exhaucf tehperature; The tlablets were

cur ed foq m put es4hThe pan $peed %as | maint ai néd at 190
rpm [The eraturesprofilie of the curingssprocesses fos

Exanples ad—15.2°Ts presgnted [ Tabjes 15, 11 and

15. 2. 7R1ﬂ Tho pan sheed was ¢co flnun4 at 1(@ rpm The
. 1. spe Vas at

i nl et téﬁ%é?ﬁture wAsdet to 28 d afd the Yabllet bed was

cool ed(mgrrichdogen| exhayst: t enpepat ur erf B0.90C Wasg.g 9.8

achi eved. HQ) sanpte cure ;g?ie S tqypn at ;ne egg

V

of cophi-ng.— WO 200876%3261PC o?‘oo 515 - 164
| . The tabl et bpetyreese Wariteed Ui ng ah' i nl P !set tsi%g |of<0!
53C. [The fil m:oal_l_ngjlas started once the exhaust

t enpeyr abagradatierc h eveumap@nDX|mHUely 41 C| and!cont<ioriued <0.1
unti || tHedugtsdesget Mémﬂﬁﬂ%haln of 4% was achi eved. The pan

speed| was i ncr epged dedadiidn 20 <M dugé.ng| Skbl ntoatoiing. <o.1
12. After filntopt iprguewds)' conpl et ed, the|pan speed wds

reduced and the inlet tenperature was set to 22 C, the

ai r f | bwiva® triebatisinnedyadont @ current setting and the
system cool ed to an exhaust tenperature of 30 C. A sanple
of cured / coated tablets was taken. 1013. The tablets
wer e di scharged. [003121In vitro testing including
breaking strength tests was perforned as foll ows:
151003131Core tablets (uncured), 15 mnute cured tablets
and cured / coated tablets were tested in vitro using USP
Apparatus | (basket with a retaining spring placed at the
top of the basket to reduce the propensity of the tabl et
to stick to the base of the shaft) at 100 rpmin 900 m
simul ated gastric fluid wi thout enzynes (SGF) at 37.0 C
Sanpl es were anal yzed by reversed-phase 20hi gh
performance |iquid chromatography (HPLC) on Waters
Atlantis dC18 3.0 x 250 nm 5m columm, using a nobile
phase consisting of a m xture of acetonitrile and

pot assi um phosphat e nonobasic buffer (pH 3.0) at 230 nm



Total Tinme (mn.) Curing tine (mn)] Set inlet (C Actual
inlet CO Probe (C)3 Exhaust (094 Comments 0 - 22 to 85
4V O0R008/3826% St art heating 10 85 81.3 66.3 62PQI/1BAW7/0E5IS
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; 74C inlet set too |ow,
exhaust dropped to 70.9 C, resé?-inlet to 80C 30.5 5 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 40.5 15 73
to 22

Table 14.2.1: Temperature profile of the curing process for Ex. 14.2

Total | Curing Inlet Set Actual Pan Comments
time time temp. exhaust exhaust speed
(min.) | (min)' | (°C) temp. temp, (rpm)
(C) cCy’
0 - 18 50 20 7 Load pan, start warming
I - 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 !:lclgh 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,
24 60 73.0 68 68 - tablet flow was slightly sticky
(based on visual cascade
flow), flow instantly improved
B 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.



72.8 70.6 71.9 End of curing, good tablet flow, no
stlckl start cooling 60 61 - 22 21.5 27.9 31.
%Wg?6 %9.7 End cooli ng, sucki ng observed d“&“&&WWWB“S
cool down, good tablet flow, take cured tablet sanple
determ ned according to nme hod 2, 2 tenperature neasured
at the inlet, tenperature neadé®ed using the tenperature
probe (wire thernocouple) 4 tenperature neasured at the
exhaust. 10 Table 15.1.2 Exanple 15.1 Uncured IS mn
cure Coal ed n=3n=3n-=26 Dissolution (% Rel eased)
SGF Ihr 28 28 24 2 hr 4 hr 44 44 41 69 69 67 6 hr 85

85 Table 14.2.2
| | Example 14.2
| | 60 min cure 60 min cure,
Uncured (n=5) coated
(n=5)
Weight (mg) 150 149 156
ght tmg (n=120)
Tablet Thickness (mm) 438(n=35) 4.68 4.70
Dimensions | Diameter (mm) 7.13(n=195) 7.07 7.09
Breaking 70 1 1
strength (N) (n=100) 196 196
n==6
Dissolution I hr - § 23
(% 2 hr - - 39
Released) 4 hr - - 64
SGF 8 hr - - 93
12 hr - - 100

! maximum force of the hardness tester, the tablets did not break when subjected to the
maximum force of 196 N.

Table 14.2.3

Stability tests Example 14.2, storage at 25 °C/60 % RH
Storage time
Initial 1 month | 2 months | 3 months | 6 months
| hr 23 24 26 22 24
Dissolution 2hr 39 40 a1 37 40
0 - -
(% Released) 4 64 65 65 61 65
(n=06)
12 hr 100 100 97 99 99
Assay test Assay | 14.6 14.9 14.6 14.7 14.8
(mg O;l‘g;mo"e Assay 2 14.8 14.9 14.7 14.8 14.9
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 (%)"




84 8 hr 95 95 93 12 hr 102 102 99 16 hr 104 103 102
WO 2008/ 023261PCT/ 1132007/ 002515 - 166 - Table 15.2.1:
TRRP2BL profile of the curing process forPEXIB2003/062515
Tenperature Total Tine (mn.) Curing time (mn.). Set
inlet (C) Actual inlet (C)2 Probe (C) 3 Exhaust

(C Comments 0 2210 80 23.3 275y-.25.5Start heating 10 80
77.0 62.2 60.4 20 80 80.0 70.1 68.4Cood tablet flow, no
sticking 30 - 80 80.1 72.5 70.6

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 | month | 2 months | 3 months | 6 months
| hr 23 25 26 22 24
Dissolution 2hr 39 a1 42 36 40
9 d
(% Released) 4hr 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 Osg;’d‘me 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.] <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.] <0.1 <0.1 <0.] <0.1
products (%)"

"relative to the label claim of oxycodone HCI.



Good tablet flow, no sticking 35 0 80 79.9 73.6 72.0
Start of curing; good tablet flow, no sticking 38 3 -
70203/ im exhaust tenp 40 5 74 73.5 71.8 7'%-?%'32%%("%15
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 cooling, stibzki ng oog, no stig
observed duringdown, good tablet flow, take cured tabl et
sanpl e | determ ned according to ne hod 2, 2
tenperature neasured at the inlet,' tenperature neasured
usi ng 5the tenperature probe (wre thernocouple) 4

t enper at umabrRE3IU: Admptratie pexfilaysthe chig prokdssdo?Ex. 14.3
Exanpl e 15.2 Uncured (n = 25) 15 min cure (n = 5)
Coated (n = 5) Tablet D nensions

Total | Curing Inlet Set Actual Pan Comments
time time temp. exhaust exhaust speed
(min.) | (min.)! ©C) temp. temp. (rpm)
C) CC)’

0 - 17,1 S0 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, | 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 inslantly improved

76 - 76 30 71 8

79 - 439 30 60,6 8 Normal tablet flow observed

85 - 31,1 30 54,1 8 during cool down

86 - 30 30 53 8 No sticking

96 - 23 30 33 8

5 ! determined according to method 1, ? temperature measured at the inlet, * temperature measured at the

exhaust.



Wei ght (ng) 254 250 257 Thickness (mm 4. 20 4 28 4. 29

Br eaki n strength (N) 92 196 ' 194

=W® BEEHRUt i on (% Rel eased) SGF 1 hr 26 28 2'5CT“?2‘}W/0%§15
42 39 4 hr 65 67 64 6 hr 83 83 82 81w 92 94 92 12 hr
101 102 100 16 hr 104 103 102, 10maxi mum force of the
hardness tester, the tabl ets-dbdsl-not break when subjected
to the

Table 14.3.2
Example 14.3
60 min cur 60 min cure,
Uncured (': =5) ¢ coated
(n=5)
Weight (mg) 150 150 156
& (n = 120)
Tablet Thickness (mm) 438(n=35) 4.69 4.67
Dimensions Diameter (mm) 7.14 (n = 5) 7.08 7.10
Breaking 64 1 I
strength (N) 1 (n=110) 196 196
|
n=6
Dissolution | br - _ 24
(% 2 hr - - 41
Released) 4 hr - - 66
SGF 8 hr - - 92
| | 12 hr - - 98
5 ' 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

I hr 24 25 22 24 21

Dissolution 2 hr 41 42 38 40 38
(%:ieze") 4hr 66 69 61 66 63
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 OF%CI;’dO"e Assay 2 19.4 19.3 19.4 19.4 19.4
Average 19.5 19.4 19.4 194 19.6
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1

(%)




maxi mum force of 196 N. Four of the tablets did not
break when subjected to the maxi mumforce of 196 N, one

t M9 QP8035%8Yi ded a breaking strength of 185 N {GNVBPUFE02SK
sanple, n5, 194 N. - 167 - EXAMPLE 16 1003161 In
Exanpl e 16, two different Oxycodone HCl tabl et

formul ati ons 5were prepared usfsg hi gh nol ecul ar wei ght
pol yet hyl ene oxide. One fornulation at 234 ng tabl et

wei ght (Exanple 16.1) with 60 ng of Oxycodone HClI and one
formul ation at 260 ng tabl et weight (Exanple 16.2) wth
80 ng of Oxycodone HCl. The fornul ati ons manufactured at

a | arjger batch Figge, ¢Amar€d &9 Exanp] e[ 150110 <o | <o
Conposi theg@iESsn Exa,[xpdwxa(rylﬁ ] Exanpl e 16.p Ingredi ent

nmg/ uni tpradgptsueai t e 80_ Pofyerpytene oxi/d
(M |appr oxi mat L')(‘ﬁug&@ 5500 <Ogol YoM R 301 OEEO) =01
162. 75—167/+-5Maghestum Stearate 225250 Tot-al—Core

Tabl et Weight (ng) 225 250 Total Batch size 100 kg 100 kg
Coat i gy thalabe! #im aiforcodopsdtiy film coating 9 10 Total
Tabl et Weight (ng) 234 260 Coating Batch Size (kg) 94.122
93.530 15The pr ocessi ng st epmblolgmauf acture tablets
were as follows: |.The Oxycodone HCl and naegnesi um
stearate were passed through a Sweco Sifter equipped with
a 20
168 -| 2. A GenruabiNgy tdsts Exefaple [4nh sthrajge A0 CLTS YORHY, ft.
was charged in the follow ng order: Appgt@,xéemg el y "A of

t he pol yet hyl ene oxi de WER : T rochl g
5Re IE]i niyng Z\nl yethyl ene oxi dnmt\?\lﬁ t % ZIEYH] ; q}cm
wer e bl ended for 10 hirnutes w4 h |t hé’ 1 bar2don 22
Magnesi bissplgdoear|at e was chargeg i nt o 44 he| Gewro "\69 40

bl enden® R8tagyd) 4 Trat €] lLrai S5 re bt eng’gd or .2 ITOres Wi
the 1 bam=chf. 6-Step 5 blend wasg charged nt¢ ",
tared, stswrnl esis ste®el contlai Perg. 207.5t B 6| bl €nd | wa¥®

conpriessed to tfr getnzwsl ght om a |[401mtafion tablat press
S AU L P TS M 308 ST
concave e %Snsee t and a gonpiession force of _
IN fcr(még?%ﬁfpf’ 16. 1Amid a dorpfessi B fpr &% of 1590 |kNO4
for Exanple 16.2. Awsagpl e |ofissorie kabl pt s.enas tiaken. 9.6
| S8. Step 7 tabl aded Tnto A 4 MACEel 3 t
coating pan at OXYCS%E)IO?XI%AL Igi kg ?(%x rrpTgplts. I?'(?and%%q

93. 530 0[%(? 16,2y —9—The pan ]ap cg s Egt tro ]
rpm and &l te[ IeFtacer '5@5 hédt'ed by” settr%b t he 'éxhaugt
air te era ur et o 'af)évﬁ!(é\.'e an—exhaust tenperature oft 72C
The curing starft iTeig disestianen (a asdescribed| b §/0 het he8!'2) wad
20i niltiat ed oncle PA&“®XHaudt tenperature achi eved 72C

The t ’aﬂqtiéq: tg the label claim of oxycodone HCI.




were cured at the target exhaust tenperature for 15

m nut

es.

The tenperature profile of the curing
oVORUHPPES 16.1 and 16.2 is presented in Tab

F0Cesses

B1§7/412413

and 16.2.1. 10. The pan speed was continued at 7 rpm The
exhaust tenperature was 25set to 25 C and the tablet bed
an exhaust taesperature of 30 C was

was ¢
achi e

ool ed until
ved. 169

Il1.The tabl et bed was warmed using an

exhaust setting of 30 to 38C. The filntoating was started
once the exhaust tenperature achieved 40 C and conti nued
the target wei ght gain of 4% was achi eved. The pan
speed was TaBieN4Ai17qdmPtraturepFobldor 1@ chitihgpaatdsTer Ex. 14.4
512. After filntoating was conpl eted, the pan speed was
reduced to 1.5 rpm and the exhaust tenperature was set to

unti |

27C, [headl chhigW Wag mesemtal NnRd at Adnal CUT r €Nt CantthenisNg
and t heineabl &she bedmpoolead. t exiamt exhehast t enperature of <
30 C.| @8nThémindb| 61 WECE (di sohar|getimp.10 1003171 In vitro
t est i hg-includi-ng breaking s{< ° ﬁfﬁaS—?epte&ned———
as f oH-Gwsl—1003181 Chated -tabletis—were—t L pan, start warming,
. :I \'I-ZDA LUWJ‘%j"OdJ% ,\gu l(gbl’ CL:D" :IAIF,QC L‘-CDILC.\J T 11 VAL .LIU
usi Ngrogr paratyg 7L Wgskeﬁaﬁvm 0, Ujg gt rELarn g —Sprrng
pl aced @ ey tOp Ah | REsPESkes (o l5&HUCRuAiN3GaHE, O RGT i1y
of the tabletsto sBuckebo [t hei base efethe shaft) at 100
rpmin 900| ms simm.at edsgast i, f|l uieds wi t hout enzynes
(SGF) _at® 37. Q9C | Saap| @62 3 y?6d by reversed- phase
hi gh pet¥o Bcel 19Ul $6%Ahr ofBT o Hpmmsamte Wat ers |
AT anti & do1d?3 10 00547k &0y col 3 usi nga nobile
(20 20 [T 738" T 680 . B70 L 7 60 Lo 2
phase CORSTSTENG—<Y J|696l g }57¢“ Olgg qC€TONTtTHe—ana
pot assTymphggphats s nogpasi ¢; puffer; ¢pH 3. 0) at 230 nm
WV defegfi pn.3oSapke (1768 [POIeh¥ S || NG}, U0E 3¢ mbhsamtpld, 4. U,
8.0, and 1IP. Gshoursg [ 708 6490319%snclured tabl ets were
subjected to weijght, thickhness and har dn&seletoéglles sticking at pan
250n-1 i e py 3Key| ChéckveP ghe®d8 10039894 TatPRtarmes WepgPsHs
and di-ssolution Fesys are presanted in TaBles 16.1.2 to
o 39" i A8l IO BNl BT o TR T |
16 2 rn 52..." Qyu&ll b}s.?LJi,ﬂ'yll J.lgg_yu” U\dg_zll ENNEv) aur © |
16. 1. I g fenpgsaturg, Pr gty & 940 t e G815 T U5 RHQH ;
16.1 Jeenpenature. Tphak [Tine (min.} Curing tinme (nm)°
Inlet] GO 2] 154 gun1 04Cr38 BExhaust |set0,§ C)] Exhaust (C) . 4
Comments 0| 34 32 765 P44.8tlan7heat|i ndl.y (8254 65 49 10
8968 65 63 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 74,0 74,5 77 7,3 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
S !determined according to method 1, 2 temperature measured at the inlet, * tablet bed temperature, i.e.

10

temperature of extended release matrix formulations, measured with an IR gun, ¢ temperature
measured at the exhaust, * The pan speed was 7 rpm throughout the curing process.



11

72

15 91 71 72 67 20 -

79 72 72 Start curing 26 59 90 85 70 79 30 63
1Y B08/2328D 69 36 15 80 78 72 72 37 16 80 TRCTAB240H002615

73

10

91 75 72 70 21 0 92

31

- 156 -
Table 14.4.2
Example 14.4
60 min ¢ 60 min cure,
Uncured (1:11|= ;;' re coated
(n=5)
Weight (mg) 150 149 157
cight (mg (n=120) |
Tablet Thickness (mm) | 4.34(n=5) 4.60 4.63 |
Dimensions | Diameter (mm) 7.14(n=35) 7.09 7.14 .
Breaking 61 ) )
strength (N) (n=100) 196 196
n=6
Dissolution 1 hr - ' 22
(% 2hr - - 39
Released) 4 hr - - 66
SGF 8 hr _ N 04
12 hr - - 100

" maximum force of the hardness lester, the tablels did not break when subjected to the
maximum force of 196 N.

Table 14.4.3

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 2hr 39 39 39 al 40
e (';efz;ed) ahr 66 64 63 68 65
SGF 8 hr 94 88 93 9l
12 hr 100 98 96 99 98
Assay test Assay | 28.8 28.8 284 28.8 29.2
(mg Oé(yzcl;done Assay 2 29.1 29.0 28.8 28.8 29.2
Average 29.0 289 28.6 28.8 29.2
oxycodone N-oxide <0.1 <0.1 <0.1 <0.1 <0.1
()




End of curing, good tablet flow, no stick ingrstart
coolin 42 -31 57 25 54 47 - 25 50 25 49 52 22 36 25
WO HWN2381 26 25 29 End cool ing, no sticking YHSBRRFA02515
during cool down, good tablet How 5' determ ned
according to method 2, 2 enperature n easured at the
inlet, 3 tenperature nmeasuredlf8ding an | R gun
"tenperature nmeasured at the exhaust. Table 16.1.2 10
Exanple 16.1 Uncured (n = 70) Coated Tabl et D nensi ons
Weight (ng) 224.6 - Thickness (mm) 3.77 - Breaking
strength (Kp) 5.7

Each individual <0.1 <0.1 <0.! <0.1 <0.1
Degradation unknown (%)’
t
products test | r. 121 degradation | <0.1 <0.1 <0.1 <0.1 <0.1
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 I month | 2 months | 3 months | 6 months
| hr 22 26 24 24 24
Dissolution 2 hr 39 44 41 41 41
% L
(% Released) 4 hr 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 | 288 293 282 29.0 284
(mg Oéécgdone Assay 2 29.1 293 28.1 289 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.



n =6 Dissolution (% Rel eased) SU 1 hr

. Tabl e 16PCI/IB2007/002515

Tenmperature profile of the curing process for Ex. 16.2
(m ) Cuinrieng (mMm )" Inlet (02
IR gun (C) 3 Exhaust set co ExhHa8ist (ocy, Comments o - 26
20 to 65 Start heating 7 84

hr - 67 8 hr
2V®08820338Y PCT/ | B2007/ 002515 -

Tenper at ure

22 20 23 2

TToi nt ael

93 12 hr

99 WO

171

24 2 hr - 41 4

Table 14.5.1: Temperature profile of the curing process for Ex. 14.5

Total | Curing | Inlet Bed Set Actual Comments’
time time temp. | temp. | exhaust exhaust
(min) | (min.)' | C)Y | ccC) temp. temp.
(W) Q)
0 - 16,6 30 60,0 19,7 Load pan, start warming
| - - 32 60,0 -
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 75,0 65,3 63,0 62,5 Curing starts, 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 13 824 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 73.8 722 71 4 Tablet ﬂ(?w .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 30,0 574 T&_lble.zts still appear bouncy, no
sticking observed
84 - 35,8 57,4 30,0 55,6 Normal tablet flow observed




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
9 XVQ 20%%02-17%1 21 - - 68 71 22 0 PCT/1B2007/002515
-159 -

86 - 32,5 55,9 30,0 542 during cool down period.

87 - 30,3 54,1 30,0 52,8 Continue cooling to exhaust

89 - 28,8 51,8 30,0 51,3 temperature of 30-34°C for

9] - 26,9 472 30,0 479 coating start-up

Top of bed 30.3°C, bottom of
o7 i i ~29 30,0 i bed 28.5 °C ,

! determined according to method 1, ? temperature measured at the inlet, * tablet bed temperature, i.e.
temperature of extended release matrix formulations, measured with an IR gun , * temperature
measured at the exhaust, * The pan speed was 7 rppm throughout the curing process.

S
Table 14.5.2
Example 14.5
60 min cure 60 min cure,
Uncured (n= 5;“- coated
(n=5)
Weight (mg) 150 149 155
ghtime (n = 120)
Tablet Thickness (mm) 430(n=35) 4.49 4.52
Dimensions | Diameter (mm) 7.15 (n =5) 7.10 7.15
Breaking 55 ] |
strength (N) (n=110) 196 196
n==6
Dissolution ! | fr - - 24
(% | 2 hr - - 41
Released) 4 hr - - 68
SGF 8 hr - - 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.



91 77 68 72 Stan curing 24 2 90 81 70 75 24.5 2.5 -

76 25 3 90 72 77 26 4 90 72 78 27.5 5.5 .
6208023261 78 Good tabl et flow, no sticking 3CTHG2EF002315

70

72 79 28

72 69 33 11 - 68 35
- 160 -
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
| hr 24 25 27 23 25
Dissolution 2 hr 4] 43 44 40 43
% Rel d
(% Released) 4hr 68 69 69 66 69
(n=06)
SGF 8 hr 93 94 93 89 92
12 hr 98 98 97 96 96
Assay test Assay 1 37.8 384 36.9 37.6 39.2
(mg Ogécl;)donc Assay 2 37.9 37.6 36.5 38.1 392
Average 37.8 38.0 36.7 37.9 392
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.] <0.1 <0.1
products (%)’

" relative 1o the label claim of oxycodone HCL.




13 79 74 72 70 37 15 81 76 72 to 25 72 End of curing,

good tablet flow, no sticking,

stan cooling 42 -

25‘“5’420084"?32625 50 36 25 48 good tablet flow, no"‘"s%B&W/H‘&ﬁéz

22 25 36 56 21 29 25 30 End cooling,
observed during cool

down, good tablet flow

no stic
I

ki ng
det er m ned

according to nethod 2, 2 tenpdshture neasured at the

inlet,'

tenperature nmeasured at the exhaust.
Uncured n = 60) Coated Tabl et

Di mensi ons Wei ght (ng) 250.8

16.2.2

Exam 1

le 16.2

Table 14.5.4

tenperature nmeasured using 5an IR gun 4
Tabl e

172

Stability tests Example 14.5, storage at 40 °C/75 % RH

5

Storage time
Initial | month | 2 months | 3 months | 6 months
| hr 24 26 27 25 25
Dissolution 2 hr a1 R 45 42 43
% Rel d
(% Released) dhr 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 OSéCI;dO"e Assay 2 379 38.6 36.9 37.6 38.1
Average 37.8 385 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 1o the label claim of oxycodone HCI.
Table 14.6
Density (g/cma) 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 1151 1.144 -2.705 -3.297
Example 144 1.206 1.162 1.130 -3.648 -6.302
Example 14.5 1.208 1.174 1.172 -2.815 -2.980




Thi ckness (mm) 4.05 - Breaking strength (Kp) 6.8

n =6 Dssolution (% Released) SOF | hr - 22 2 hr 37 4
hWQ20g8023%1hr -89 12 hr 97 5EXAVPLE 17 100BZHIB207/002515
Exanple 17, two Oxycodone HO tabl et formul ations

contai ning 60 ng of Oxycodone HO were prepared using high
nol ecul ar wei ght pol yet hyl ene 162+ de. Exanple 17.1 is the
same fornul ation as presented in 10Exanple 15.1. The
second fornul ation (Exanple 17.2) contains 0.1% of

but yl at ed hydr oxyt ol uene. Each tablet formul ati on was
cured at the target exhaust tenperature of 72C and 75 C
for 15 minutes, followed byEKiMEIORLI5Ng, and then an

addi ti onai curing step at the target exhaust tenperature

f13r23|0n (&d lenilnlli@arfrﬁ? OS't%}%“%@%ﬁ%ﬁi‘d@f}%gfr@eamns

Pol yet hyl ep&e prepsied (MY mgma@asmweegm pdly 88 eRQXidePOhy OXTm
WBR- 301) 162.75 162. 525 Butyl at ed droxytol uene (BHT) 0

0.225 Mag nf@gplﬂ]ﬁﬂostaéé}xldp%ta?le?gelghtégxample 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 2.25 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 l. 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)



- 173 - Total Core Tablet Weight (ng) 225 225 Total Batch
size 5 kg 10 kg Coating ng/unit ng/unit Opadry film
c&éﬁ"%‘ng@ Total Tablet Wight (ng) 234 234 $9g/002515
Batch Size (kg) 2 kg at 72C 6 kg at 72C 2 kg at 75C 2 kg
at 75C The processing steps to manufacture tablets were
as follows: 51.A Patterson Keliby-"V blender (with | bar)
- 16 quart was charged in the foll ow ng order:

Approxi mately 1/2 of the pol yethyl ene oxi de WSR 301
Oxycodone hydrochl oride (screened through a 20-nesh
screen) Renai ni ng pol yet hyl ene oxi de WGR 301 102. Step 1
materi al s wer e Reieinthggofyerhylnddigd WSRWOI h the | bar on.

3. Magnesium stearate was charged into the "V' bl ender.

4. Step 3 2rat eBiepllsnar@rats vdrebldadtd ffars minmen witk thal Itbar érhe |
bar off. 5. Step 4 blend was charged into a plastic
bag (not e:3.two Magkesilnh erastic was ehapled fras € ‘Vobldndarrendd’ . 2
to provide 10 lﬁgs‘tgg.f abl gt bl end for 15conpression). 6.
Step 5 bl end waE° r?pioé@%s d“f8"t ar get wei ght on an 8
station tapl et _press at 30, 000 peed usj 8 | nch
Sthndard foundStRaRudl s el broaerre g e e 17 1

was conpressed C ression force.at 12 ||
A U N T L U T
wer e | oaded i nweregprdfarddna profiden 0 Rgkdf thbddt blend ifarepmpressdor2 4
inch (for 6 kg batch size) Accel a-Coat coating pan.

-174- 8- A.tenPepatblimd was chepréssed © tirhe mrighoomphred stawis: tablet

pl aced into the pan.directl bave.the tabl et bed so that
Phe probe. ¢ p Te RaspOCih stesd BONF S EoARBHRY rpRir et
Thee pan speed athossed) tadling. Axarifle bprablanardsivens takbh.et bed
was heated by 5setting the inlet tenperature to achieve
an exhaust’-t ar §6€p ottebigsevere igadedintor?d ingh Gampu-pecoaiifg neg at a
starting polnt pa(rﬂ%aod&fi;?fwQ@QE%pﬁ@fﬁg%@k.z@@ﬁg HxhhpR1169).
once the exhaust tenperature achieved target. The 1nl et

t enper at urge waa tadpauisitne prate (Wee dsseocyupl€) waiphiced intotthepan

target exhaust .ter,ge ature. TH}E ta‘gl eEs re cured for 15
mnutes. The pSkecy §'§J‘§’§ ARRetRSe e BptagPrabe YmEasaret Bt
rpm The tenpecatadirg Hed of iabletsof the curing processes for
Exanples 17.1 and 17.2 is presented in Tables 17.1.1 and
17.2.1. 10@: Théhppan spgsdethswrido o andedl tablettivd wap heatadtby
rpm The inlet S fd ﬂ¥eweﬁ-|p%ﬁlrc§t%tacﬁi9ve2aq eQhaudAht %%ﬁ%?ure

tabl et bed was cooled until" an exhaust 15t enperature
appr oxi mat el y 8072CCwke @uieing etawsiclg pNGTES dashitfred diy mtiBd@amas e

was not used. 11. I - [

inlet setting é% 1313525%%%%?89{ a‘l‘%gg’?ﬁgﬁaﬁc‘“%ﬁ%ﬁg‘i \?\g)s@gthgﬁleetd
odte t he exhausmpteimpewat adisted ehnevndy appeiosaimtt erget Shaust
42 C and contipued unti t ar get i ght . gai n-200f 4%
was achi eved. e RN IhelaffafiofkedBL BBt
during fil ntoatangaintihed Af t0epmf Tharerapdratng prafe obDthp b@ingd,

cur i hg. The. 1 abRar-Sdd amariadeLabl e i b1

tenperature toamcihizeve the exhaust target tenperature of
72 Cor 75 25 C. The curing starting point (as described
b3S met hod 19) whBe panispsed (e coibmed 4440 a3ohallis inletdprpesraibig pas set
achi eved tar gefo 20T b&nk He@ibid BEPEEALYIE um%n%gﬂléﬁ%tt@rqp@acture of
necessary to maintain the target exhaust tenperature. The
coat ed t abl et s3eTewatchgvébA amplddirwpdblets3ms tikayatghe end
The pan speed y@3, fi@l ntained at the current rpm The
tenperature profile of - 175 - the additional curing
process for Exanples 17.1 and 172 is presented in Tabl es
17.1.1 and 17.2.1. 13.The tabl ets were di scharged.
51003221l n vitro testing including breaking strength

tests was performed as follows: [00323] Core tablets
(uncured), cured tablets and cured / coated tablets were



15acetonitrile and potassi um phosphate nonobasic buffer
(pH 3.0) at 230 nm UV detection. Sanple tinme points
iﬁYffﬁ’&% 424, 2.0, 4.0, 6.0, 8.0, 12.0 and 16.BCHBG/002515
[00324] Uncured tablets were subjected to a breaking
strength test by applying 20a force of a maxi num of 196
Newt on usi ng a Schl euni ger 2E 16406 apparatus to eval uate
tabl et resistance to breaking. [00325] Tabl et di nensions
and dissolution results are presented in Tables 17.1.2 to
17.2.2. 25 Table 17.1.1 Curing process at 72 C for
Exanple 17.1 Tenperature Total Time (mn.) | Curing Set

inlet tim(C) (H Bbkl bedGhdd laRh@0RineRh MiéGBhE S Bxapst
(C) Comments WO 2008/ 023261PCT/ 1132007/ 002515 - 176 - 0

- 22 to 80 25. §lmwaingrgasstagedpree e axhangt temperags ghieyedso. 6

68.1 19 0 80 Lghrd8m8RtyG178 akd domtiuedtudill @E 14644 WeBhPZhimora8;
77.9 73.2 73.0 29 10 '}/5 75.0 71.8 72.3
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 | (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, Sum 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.



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 %pl 4%
f O35 the tablets, once achieved start @P%W@OQ?S]-S
4810 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 1518%-74.9 72.0 72.4 15 m nute
additional curing 43 30 74 to 22 74.0 71.5 72.1 30 m nute
additional curing, start 55 - 22 24.6 32.2 34 End

cool i ng, discharge Curing process at 75 C for Exanple
17.1

[00315] Tablet dimensions and dissolution results are presented in Tables

151210 15.2.2.
5 Table 15.1.1: Temperature profile of the curing process for Ex. 15.1
Temperature
%P;ael C:;;::g Setinlet| Actual ProbJe Exhaust Comments
o i o) 0, o)
(min.) | (min.)' (°C) | inlet CC)"| (O) =
0 - 22to 85 47.4 - 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 5 80 80.0 73.6 71.9 Good tablet flow, no sticking
35.5 10 75 75.8 722 733 Good tablet flow, no sticking
40.5 15 |73w022| 72.8 706 | 719 |Endofcuring, goodtablet flow, no
sticking, start cooling
60 - 22 21.5 279 314
End cooling, no sticking observed
61 - 22 220 27.2 29.7 during cool down, good tablet
flow, 1ake 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

] br 28 28 24
_ _ 2 hr 44 44 41
(5';501'”"02) 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




Tenperature Total Tine (mn.) Curing time (mn.)" Set
inletActual (Cinlet (C)2 Probe (C3 Exhaust (O4
CHBMYE381- 42 to 80 42.1 38.6 38.5 Start hedt/Hg007/802580
to 83 80.1 73.0 72,4 21 0 82 81.5 75.1 75.0 Stan of
curing 26 5 77 76.6 73.5 74.7 31 10 77.5 77.4 73.8 75.0
36 15 77.5 to 22 77.6 74.1 75.186End of curing, start
cooling 53 22

Table 15.2.1: Temperature profile of the curing process for Ex. 15.2

Temperature |
¥?;:: C:il;::g Set inlet | Actual . Prob]e Exhalist Comments
(min) | (min.)’ (°C) | inlet (°C)" | (°C) °C)
0 - 22 10 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;
33 0 80 99 736 2.0 good tablet flow, no sticking
38 3 - - - 72.7 Maximum exhaust temp
40 S 74 73.5 71.8 72.3
45 10 74 739 719 72.3 Good tablet flow, no sticking
50 15 7410 22 74.2 72.0 72.4 End of curing, start cooling
End cooling, no sticking observed
71 - 22 21.7 284 30.0 during cool down, good tablet
flow, take cured tablet sample

! determined according 10 method 2, * temperature measured at the inlet, * 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=5)
Weight (mg) 254 250 257
Tablet Dimensions | Thickness (mm) 4.20 4.28 429
Breaking strength (N) 92 196 ' 194
n=3 n=3 n=6
1 hr 26 28 25
2hr 43 42 39
Dissolution 4 hr 65 67 64
(6 Released) 6 hr 83 83 8
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.

? Four of the tablets did not break when subjected 1o the maximum force of 196 N, one tablet
provided a breaking strength of 185 N (average of sample, n =5, 194 N).

15



23.1 29.5 29.6 End cooling, ready to coat Apply 4%
filncoat to the tablets, once achieved start heating O
AR QYR3UB. 1 44.4 41.5 Start heating for addi¢i/BaYF/002515
curing 12 0 83 83.1 75.1 75.0 Start additional curing 27
15 78 78.11 74.4 75.4 15 m nute additional curing 42 30
76.5 to 22 76.5 73.9 74.9 30-nvhute additional curing,
start cooling 56 22 23.9 30.3 30.0 End cooling,

di schar ge determ ned according to nethod 2, 2
tenperature nmeasured at the inlet, tenperature neasured
usi ng the tenperature probe (wre thernocouple)
tenperature nmeasured at the exhaust. 5 Table 17.1.2
Exanmple 17.1 Uncured (n RgAMPIRD et Di nensi ons Wei ght

(mg) 225
[00316] [n 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
ot ot (e | igans | s
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 HCI and magnesium stearate were passed through a
Sweco Sifter equipped with a 20 mesh screen, into separate suitable

containers.



Thiclmess (i) 3.86 - Breaking strength (N 75

WD 2008/ 023261PCTI | B2007/ 002515 - 177 - Exanple 17.1
cWEY4B2%5C Exanpl e 17.1 cured at 75C 15 B TABer/a0251s
, S_orneu 15 mn cure " " Coated n=3n=3n=6n=

3 n =3 Dissolution (% Rel eased) SGF 1 hr 27 27 26 28 26
2 hr 44 42 41 44 42 4 hr 68-68%866

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

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.
S. Step 4 materials were blended for 2 minutes with the | bar off.
6. Step S 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
temperature profile of the curing processes of Examples 16.1 and 16.2

is presented in Tables 16.1.1 and 16.2.1.

10.  The pan speed was continued at 7 rpm. The exhaust temperature was
25 set to 25° C and the tablet bed was cooled until an exhaust temperature

of 30° C was achieved.



69 67 6 hr 83 83 84 85 83 81w 93 92 93 95 93 121w 99
100 100 100 98 161w 100 102 102 102 99 Table 17.2.1
c9 W/ Br¥tess Tenperature at 72 C for Exanpl RCHIB24H7/002515
Total Tinme (mn.) Curing time, (mn.) Set inlet (C
Actual inlet (C2 Probe (C3 Exhaust (C)4 Coments 0 80
34.8 33.8 32.1 Pan |l oad 6 kg;-18®an heating

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, Spm 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

16.1.21016.2.2.

30



10 80 76.5 64.5 63.3 20- 80 80.1 71.1 69.9 27.50 80
80.3 73.0 72.0 Start of curing 32.55 73.0 73.3 71.0 73.3
IVBY2P15 72,7 70.2 71.8 42.5 15 73.6 to POI/IBR0Z062515
72.1 End of curing, start cooling 61 22 22.7 30.1 30 End
cooling, ready to coat Apply 4% filnctoat to the tablets
once achieved start heating 01780 to 53 53 - 39.5 Start
heating for additional curing IS 80 79.9 72.3 69.7 18

Table 16.1.1: Temperature profile of the curing process for Ex. 16.1

Temperature
1?;:: Ctl;:;::g Inlet | IR gun | Exhaust | Exhaust Comments
o™ 2 [ 0 o4
(min.) (min.)' ( C) ( C) sel( C) ( C)
0 - 34 32 65 24 Start heating
5 - 82 54 65 49
10 - 89 68 65 63
1] - - - 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 72 16 25 73 End ofcynpg, 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 23 29 during cool down, good tablet flow
5 " determined according to method 2, ? temperature measured at the inlet, * temperature measured using

an [R gun * temperature measured at the exhaust.

Table 16.1.2
10
Example 16.1
Uncured
(n = 70) Coated
Weight (mg) 224.6 -
Tablet Dimensions | Thickness (mm) 3.77 -
Breaking strength (Kp) 5.7 -
n=6
I hr - 24
Dissolution > hr - 4
(% Released)
SGF 4 hr - 67
8 hr - 93
12 hr - 9




O 80 79.9 74.1 72.0 Start additional curing 33 15 73.5

70.9 72.3 15 mnute additional curingl 48 30 73.5
7@05209810233“72 5 30 minute additional curing, st@l/{B2EF002515
23.0 23.9 30.0 End cooling, discharge Curing process at
75 C for Exanple 17.2 Tenperature Total Time (mn.)
Carina - lime, (mn.) Set inl-agActual (DO inlet (C)2
Probe ('CO"' Exhaust (C4 Comments 0O 82 52.9 53 48.4 Pan
| oad 2 kg, start heating 12 82 82.2 75.4 72.8 16

Table 16.2.1: Temperature profile of the curing process for Ex. 16.2

Temperature
1?:: C:;;:::g lnlet2 IR gan Exhaust Exhat:st Comments
(min.) | (min,) O °C) set (°C) (W®)
0 - 26 22 20 23
2 - - - 20 10 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 - 9l 73 68 69
20 - 91 - 68 70
21 - - - 68 71
22 0 91 77 68 72 Start curing
24 2 90 81 70 75
245 2.5 - - 70 76 B |
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
37 15 81 7 71025 7 End ofcyrirl]g, good !ablc‘l flow, no
sticking, start 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
56 | 2! 2 23 30 during cool down, good tablet flow

' determined according to method 2, 2 temperature measured at the inlet, * temperature measured using
5 an IR gun * temperature measured at the exhaust.



- 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
g O1209%02826¥7. 1~ WD 2008/ 023261 PCTTB2007/ 0025RGI/B2407/802515
38.5 1578 78 75.6 76.1 End of curing, start cooling 53
J20 32.4 30.0 32.1 End cooling, ready to coat Apply 4%
filncoat to the tablets, onceiazhi eved start heating O -
53.5 to 83 53.7 46.5 Start heating for additional curing
- 08383 73.7 75 Start additional curing 15 78 77.9

74. 3

Table 16.2.2
Example 16.2
Uncured
(n = 60) Coated
Weight (mg) 250.8 -
Tablet Dimensions | Thickness (mm) 4.05 -
Breaking strength (Kp) 6.8
n=6
1 hr - 22
Dissolution 2 hr _ 37
(% Released)
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)

Butylated Hydroxytoluene (BHT) 0 0.225
Magnesium Stearate 2.25 2.25

162.75 162.525




75.9 15 mnute additional curing 23 78 78 75.1 76.3 30
78 to 22 78 75.1 76.4 30 m nute additional curing, start
c 8 PRYI2326122 23.6 31.0 32.1 End cooling (15 PRTHBRQWI0GHIS
cool i ng), discharge determ ned according to nmethod 2,
2 tenperature neasured at the inlet, tenperature neasured
usi ng the tenperature probe (-wyse thernocouple)
tenperature nmeasured at the exhaust. Table 17.2.2 5
Exanple 17.2 Uncured core tablets (n = 5) Conpression
force (kN) 6 12 18 12 Tabl et D nmensi ons Wi ght (nmg) 226
227 227 226 Thi ckness (nm 3,93 3.87 3.86 3.91

Br eaki ng St gp@fdbrd NblefWeight (mg) 225 225
Total Batch size 5 kg 10 kg
Coating mg/unit mg/unit
Opadry film coating 9 9
Total Tablet Weight (mg) 234 234
. . 2kgat72°C 6 kgat72°C
Coating Batch Size (kg) 2 ke at 75°C 2 kg at 75°C

The processing steps to manufacture tablets were as follows:

5 1. A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:
Approximately 'z of the polyethylene oxide WSR 301
Oxycodone hydrochloride (screened through a 20-mesh screen)

Remaining polyethylene oxide WSR 301

10 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.
5. Step 4 blend was charged into a plastic bag (note: two 5 kg blends

were prepared for Example 17.2 to provide 10 kgs of tablet blend for

15 compression).

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.



71 83 72 Exanple 17.2 cured al 72 C (6 kg batch)
Exanple 17.2 cured at 75C (2 kg batch) 15 mn cure,
cbvé{ng’ﬂs/%ﬁ@br ed (core) 15 min cure Coated Confffédaq03102515
force6 (kN) 12 18 12 n=3 n=3 n=3 n=3 n=3 n=3

Di ssol ution (% Rel eased) SG- No spring 11w 25 23 23 26 27
24 2 hr 41 39 37 59 41 43 40174-hr 65 64 64 66 64 61w

8. 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.

9. The pan speed was set at 7 or 10 rpm and the tablet bed was heated by
5 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
10 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.

10.  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
15 temperature of approximately 30° C was achieved. NOTE:

Magnesium Stearate was not used.

11.  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

20 of 4% was achieved. The pan speed was increased to 15 or 20 rpm

during filmcoating.

12.  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°

25 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



80 81 75 79 81 80 81w 90 91 86 88 91 90 12 hr 98 100 97
99 101 100 Di ssolution (% Rel eased) SGF Basket with
sPYQ HE/R3K 26 24 2 hr 42 40 4 hr BEI/ER07/0025F
hr 83 83

-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 | (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, Spm 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
171210 17.2.2.
25
Table 17.1.1

Curing process at 72° C for Example 17.1

Temperature

- 1
:;?:: Ctl:;::g Set inlet
(min.) | (min.)'

Actual Probe | Exhaust

(°C) inlet (°C)2 (OC)J (oc)4 Comments




8 hr 93 92 121w 100 98 16 nr 102 101 - 179
- EXAMPLE 18 1003261 In Exanple 18, four different
OXLYHBHELC tabl et fornul ati ons 5cont ai ni ngP@HIBAY 7842515
Oxycodone 1-1Cl were prepared using high nol ecul ar wei ght
pol yet hyl ene oxi de at a tablet weight of 250 ng. Two of
the fornul ati ons (Exanpl es 18.126and 183) contai ned 0. 1%
of butyl ated hydroxytol uene. One of the formul ations
(Exanpl e 18.4) contained 0.5% of butyl at ed

hydr oxyt ol uene. Three of the fornulations (Exanples 18.1,
18.2, 10and 18.4) contained 1% of magnesi um stearate. One

of thle dor[nulat] ons sd Exarspl e] D84 3) eoomt &i ned Giab%eatrfe
magnesi Um|st earat 0 Conp¥¥Li t i oAg: | Bxlanple 18. 1 Exanpl e
18. 2 Exdnpl 918] 80 F¥anmml 8018] 43P ngr &l ent ny, Hardfpuring
my/ unj-t24mglupitl egfuni t yvcodddel H3-B0O1 (3204 80 (329 80
(32% (32 PotiethytRlleoxide (A pproxirately——
SRS L B g0 P2 A NG PR Ning oteurs, Stard cooling
4, 000,60, POy oxiM R, §30THsh 16755 {67 cobhife; rémdy to coat
( 66. 9% 166.25 Apply 4% filmcoat to the tablets, once achieved start heating
0 - 4810 80 47.8 45.1 43.) Start heating for additional curing
5 - 80 80.0 68.7 64.9
13 0 8010 76 80.1 73.2 72.0 Start additional curing
28 15 75 74.9 72.0 724 15 minute additional curing
43 30 74 10 22 74.0 715 721 30 minute addilio.nal curing, start
cooling
55 - 22 24.6 32.2 34 End cooling, discharge
Curing process at 75° C for Example 17.1
Temperature
1?::; C::;::g Sctinlet Actual ) Prob}e Exhal:st Comments
(min) | (miny | €O | inlet CO' | €C) (°C)
0 - 4210 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 7.6 74.1 752 End of curing, start cooling
53 - 22 23.1 29.5 29.6 End cooling, ready to coal
Apply 4% filmcoat to the tablets, once achieved start heating
0 - 4810 83 48.1 444 41.5 Start heating for additional curing
12 0 83 83.1 75.1 75.0 Start additional curing
27 15 78 78.11 744 75.4 I5 minute additional curing
p 30 76.5 10 22 76.5 739 749 30 minute additiobnal curing, start
cooling
56 - 22 239 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) * temperature measured at the exhaust,

5
Table 17.1.2
| Example 17.1

| Uncured

(n =25)
Tabl Weight (mg) 225 - -
Di.i e Thickness (mm) 3.86 - -

imensions

Breaking strength (N) 75 - -




(67.4% 166.25 (66.5% Buryl ated Hydroxytol uene (BHT) O
0. 25 go 199 0.25 (0.1% 1.25 (0.5% Magnesium Stearate
20D 0983215 (199 125 (0.5% 2.5 (1% Total CSEBIURPEEHIS
Weight (ng) 250 250 250 250 Total Batch size (kg) 5 and
6.3 555 Coating ng/unit ng/unit ng/unit ng/unit Opadry
filmcoating nfa 7.5 10 n/a Tatval Tablet Wight (ng) n/a
257.5 260 n/a Coating Batch size (kg) n/fa 1.975 2.0 n/a
15 - 180 - 1. A Patterson Kelly "V blender (with | bar)
- 16 quart was charged in the foll ow ng order:

Approxi mately 1/2 of the pol yethyl ene oxi de WSR 301
Oxycofdone hydrochl ori de 5B (1T ]r agehpied)) RenBaiplagr.i
pol yet hyl ene axi de WER 301| 2. St ep cdredd7B1C a| scunwdpe?s® C

bl ended for 10 mninutes (Expnple 185mMin §.3,kg| barieh c%;.,z@

6 m nutes (5\(:nr'n|n 18- 2) o 5 mmiVés Exanpldre1 g

LN A I = ] T S LLL Ot GO (
I

E

kg batch-size,l Ex B opd 10AY W pRO ha Y Vﬂp_;\ .
103. Magnesi um ‘st_em—eﬁé{r ged ?7.’. d tHe I'v2 piledfer |
2 hr 44 41 44 42
Dissolution 4 hr 68 67 66 69 67
(e Released) 6hr 83 8 84 85 8
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
:{(i):t: C::;::g Set inlet . Actual ) Prob)e Exhal:st Comments
' (min) | (min)’ (°C) | inlet (°C)* | (°C) °C)
L 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.! 71.1 69.9
27.5 0 80 80.3 73.0 72.0 Start of curing
325 S 73.0 733 71.0 733
375 10 72.5 72.7 70.2 71.8
42.5 15 73.61022 73.5 70.6 72.1 End of curing, start coaling
61 - 22 22.7 30.1 30 End cooling, ready to coat
Apply 4% filmcoat to the tablets, once achieved start heating
0 - 8010353 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 70.9 723 15 minute additional curing
48 30 735 735 714 75 30 minute addilio.nal curing, start
cooling
64 - 23.0 23.9 - 30.0 End cooling, discharge
Curing process at 75° C for Example 17.2
Temperature
1?:; C:;;:Zg Set inlet Actual , Probje Exhau45( Comments
(min,) | (min.)’ (°C) inlet (°C)" | (°C) °C)
0 - 82 529 53 48.4 Pan load 2 kg, start heating
12 - 82 82.2 754 72.8
16 - 8210 85 72.6 70.0 69.7
23.5 0 8510 82 81.8 76.4 75.0 Start of curing
26.5 3 8210 80 81.8 77.2 7.0
32 8.5 78 80.1 76.8 77.1
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Exhaust (C) Comments O 23 to SO 24.8 28.4 28.9 Pan | oad
1.5 kg; start heating 10 80 76.4 65.5 65.2 15 80 79.9
70V@B209402326120 0 80 to 78 80.0 72.3 72.0 Start PGFIBYNI0RGIS
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 72.5 50 30 75 74.9 72.0 72.7

Sanpl e 60 40 74 -179 -
EXAMPLE 18
[00326]) In Example 18, four different Oxycodone HCI tablet formulations
5 containing 80 mg of Oxycodone HCI were prepared using high molecular

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,
10 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 1
18.1 18.2 18.3 18.4
| Ingredient mg/unit mg/unit mg/unit mg/unit
| 80 80 80 80
| Oxycodone HC (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%)
Magnesium Stearate 25 2.3 125 2.5
8 (1%) (1%) (0.5%) (1%)
Total Core Tablet Weight (mg) 250 250 250 250
L Total Batch size (kg) Sand 6.3 5 5 —‘ 5
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

15

The processing steps to manufacture tablets were as follows:



73.9 71.4 72.2 65 45 74 74 71.5 72.1 71.8 Sanple 80 60
74 74 71.2 Sample 95 75 74 73.9 71.7 72.3 Sanple 110 90

7¥QYHR%Y 71.7 72.3 End of curing, take sanPtEB2YFH02515

0.3g of magnesium stearate, start cool ing 129 - 22 23.1
27.4 26.9 End cooling, no sticking during cool down,

di scharge Curing process at -7/80C for Exanple 18.1
Tenper at ure Total Tinme Curing time (mn.), Set inlet
(C Actual inlet (C2 Probe

1. A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:
Approximately ¥z of the polyethylene oxide WSR 301
Oxycodone hydrochloride
S BHT (f 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 [ 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 § 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 Cand 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



(C) 3 Exhaust (C)4 Conmments 0 - 23 to 85 24.1 25.0 24.9
Pan | oad 2.0 kg, start heating 10 85 79.6 67.4 66.5 r15
gy BWBAIKY2 37 19 0 85 to 82 85.1 76.2 75 StHrIBgH07/002515
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 Sanple 59 40 77.5 - 181 -
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11.
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13.

[00327)

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
temperature profiles for the curing processes for Examples 18.1 to

18.4 are presented in Tables 18.1.1 to 18.4.1.

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
temperature achieved approximately 40° C and continued until the
target weight gain of 3% (Example 18.2) and 4% (Example 18.3) was

achieved.

After film coating was completed (Example 18.2), the tablet bed was
heated by setting the inlet temperature to achieve the exhaust target
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
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.

The pan speed was reduced and the inlet temperature was set to 22° C.

The system cooled to an exhaust temperature of 30° C.

The tablets were discharged.

In vitro testing including breaking strength tests and stability tests was

performed as follows:



77.6 74.6675.4 64 45 77.5 77.6 74.8 75.4 Sanple 79 60
77.5 77.6 74.6 75.1 Sanple 94 75 77.5 77.5 74.5 75.1
S O2Kehor sticking 109 90 77.5 77.6 75. 07BCHIBRHAOGSIS

curing, take sanple, start coolin . 116 - 22 30.6
42.646.7 M nor sticking at |ppon arnsl 122 22 25 33.5
End cooling WO 2008/023261PCTg1B2007/ 002515 - 184 -
Curing_process at 78 C for Exanple 18.1  Tenperature
Total Tinme Curing tine (mns Set inlet (t) Actual inlet
(©2 Probe (O3
[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, Sum 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.

[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

18.2.2t0 18.4.2.



Exhaust (C)4 Comments O 82 35 37.6 35.9 Pan | oad 2 kg,
start heating 7 85 84.9 71.3 69.8 14 85 84.9 75.9 75.0
1VB2008/BA26 583 85.1 77.4 78.0 Start of curi nfCPB27828E
83.2 77.5 78.6 32.5 15 82 81.9 76.9 78.4 Sanple 47.5 30
81 80.9 77.4 78.3 Sanple 57.5 40 80.5 80.6 77,5 78.1

62.5 45 80.5 -183 -
Table 18.1.1
i Curing process at 72° C for Example 18.1
Temperature
'.;?l:‘a‘: C:;::g Set inlet _ Actual , Prob}e Exhat:sl Comments
(min.) | (min.)’ °C) inlet (°C)* | (°C) 0
0 - 231080 248 28.4 28.9 Pan load 1.5 kg; start heating
10 - 80 76.4 65.5 652
15 - 80 79.9 70.8 70.3
20 0 80 to 78 80.0 72.3 72.0 Start of curing
25 5 7810 75 76.6 71.9 72.9
35 15 75 75 71.4 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 71.4 722
65 45 74 74 71.5 72.1 Sample
80 60 74 74 71.2 71.8 Sample
95 75 74 739 71.7 72.3 Sample
End of curing, take sample, add
110 90 7410 22 74 71.7 72.3 0.3g of magnesium stearate, start
cooling
129 ) 2 231 274 269 End cooling, no sticking during
cool down, discharge
Curing process at 75° C for Example 18.1
; Temperature
";(i)r(:c: C::;::g Set inlet Actual , Prob}e Exhalzsl Comments
' (min.) | (min,)' (°C) inlet (°C)" | (°C) °C)
0 - 23 to 85 24.1 25.0 24.9 Pan load 2.0 kg, start heatin
10 - 85 79.6 67.4 66.5
[ 15 - 85 85 73.8 72.3
L 19 0 85 to §2 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 77.5 77.6 74.8 754 Sample
79 60 77.5 77.6 74.6 75.1 Sample
94 75 77.5 77.5 74.5 75.1 Sample, minor sticking
109 90 775 776 75.0 756 End of curing, ta!<e sample, start
cooling
116 - 22 30.6 42.6 46.7 Minor sticking at support arms |
122 - 22 25 - 33.5 End cooling




80.7 77.4 78.2 Sanple Mnor sticking 69.5 52 80.5 80.4
77.5 78.2 77.5 60 80.5 80.6 77.6 78.3 Sanpl e, sticking
gV 5023261 .. Add 0.3g of magnesi um st ear at e"@FBaN0FRI2515
80.0 79.8 77.1 78.1 Sanple, sticking continued, brief

I mprovenent of tablet flow wth nmagnesi um stearate
addition 107.5 90 80.0 79.9 718%-78.0 Sanple, start

cool i ng deternmi ned according to nmethod 2,2 tenperature
measured at the inlet, 3 tenperature neasured using the
tenperature probe (wire thernocouple) 4 tenperature
nmeasured at the exhaust. 5 Table 18.1.2 Exanple 18.1
(6.3 kg batch) Uncured core tablets n=12

Conpriessi on force CMg gcesd abTEIC for PREGPRNS.1
Temperature
%)::el Ctl;;::g Set inlet Actual . Prob;a Exhal‘l‘S( Comments
(min.) | (min.)’ (°C) inlet (°C)" | (°C) (°C)
0 - 82 35 37.6 35.9 Pan load 2 kg, start heating
7 - 85 84.9 713 69.8
14 - 85 84.9 75.9 75.0
17.5 0 851083 85.1 774 78.0 Start of curing
22.5 5 83 83.2 77.5 78.6
32.5 15 82 81.9 76.9 784 Sample
47.5 30 81 80.9 774 78.3 Sample
57.5 40 80.5 80.6 77.5 78.1
62.5 45 80.5 80.7 774 78.2 Sample
69.5 52 80.5 80.4 77.5 78.2 Minor sticking
77.5 60 80.5 80.6 77.6 783 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 77.5 78.0 Sample, start cooling

' determined according to method 2, * temperature measured at the inlet, * temperature measured using
the temperature probe (wire thermocouple) * temperature measured at the exhaust.

Table 18.1.2

Example 18.1 (6.3 kg batch)
Uncured
core tablets
n=12
Compression force (kN) 15
Weight (m 250
Tablet Thi in (me) ) 4.08
Dimensions ickness (mm -
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 L br 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




Wei ght (ng) 250 Thi ckness (nm 408 Br eaki ng strength
( 87 Exanple 18.1 cured at 72C uncured 15 mn
cYR2BH2Me cure n = 3 n = 3 n = 2 Di ssol ut PEHIBRe/002515
Rel eased) SGF No spring lhr 25 26 25 2 hr 40 40 40 4 hr
66 64 62 8 hr 95 89 91 12 hr 102 97 92 WO

2008/ 023261PCVB2007/ 002515 - -185-- | Exanple 18.1 (5.0 kg
bat ch)
1 Example 18.1 (5.0 kg batch)
Uncured core tablets
n=25
Compression force (kN) 15
Weight (m 253
Tablet - ght (me)
Di . Thickness {(mm) 4.13
tmensions -
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=73 n=73 n=3
Dissolution 1 hr 26 26 26 26
(% Released) 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
1?;:.8! c:i.:::g Setinlet | Actual | Probe | Exhaust Comments
0 ; 1 oy oy
(min.) | (min.)’ °C) inlet (°C)" | (°C) °C)
0 - 42 to 80 41.9 374 37.8 Pan load 1.975 kg, slart 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 72.4
33 15 751022 75.0 71.1 72.3 End of curing, start ccoling
ars | - 22 25 | 304 | 200 | Endcocling sample readyio
Apply 3% filmcoat to the tablets, once achieved start heating
0 ¢ 5010 80 50 48.0 43.0 Start heating for additional curing
12 0 801077 80.0 72.1 72.0 Start addivional curing
27 s 75 749 71.0 124 Sample 15 minute additional
curing
a2 | 30 | 7w2| Be | 107 | 721 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 Comments
Time | time (°C) inlet (°C)* | (°C) | (°©)'




Uncured core tablets n=25 Conpression force (kN) 15
Tabl et D nensi ons Wei ght (ng) 253 Thi ckness é 4.13
BMERPHY3 S rengt h (N) 92 Exanpl e 18.1 cubEdBat0749e815
Exanple 18.1 cured at 78C wuncured 15 mn cure 60 mn
cure 30 mn cure Nn=3n=3n=3n=3Dssolution (%
Rel eased) SGF No spring | hr -28626 26 26 2 hr 40 41 42
41 41w 63 67 68

(min.) | (min.)'
0 - 421082 41.8 39.7 40.1 Pan load 1.975 kg, start heating
13 - 82 82 73.0 72.2
18 0 8210 80 81.9 75.2 75.0 Start of curing
13 Is | 78122 | 778 | 742 | 754 | Endofcuring, start cooling, no
sticking
49 } 2 25 28.8 295 End coohng,cs(z;;?p]e, ready 1o
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 75.6 754 Start additional curing
28 15 78 780 746 754 Sample 15 minute additional
curing
445 | 315 [7751022| 774 | 744 | 754 Sample 30 minute additional
| curing, start cooling
58.5 - 22 242 | - 30 End cooling, discharge, sample

" determined according to method 2, ? temperature measured at the inlet, > temperature measured using
the temperature probe (wire thermocouple) ? temperature measured at the exhaust.

S Table 18.2.2
Example 18.2
Uncured core tablets
n=10 n=10 n=10
Tooling size, round
(in) 3/8 3/8 13/32
Compression force
8 15 1S
| (kN)
Weight (mg) 253 253 252
Tablet Thickness (mm) 4.24 421 3.77
Dimensions i
Breaking strength 50 68 55
N)
Example 18.2 cured at 72° C
Compression force ]
(kN) 8 15 15
15 min cure, 15 min cure, 15 min cure,ﬁ
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)
(% Rseéegsed) 2 hr 36(6.1) | 38(5.4) | 36(6.7) | 39 (4.4) | 37(3.9)
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)




66 8th- 90 94 94 93 12 hr 101 101 100 101 Table 18.2.1
Cur i ngﬂf{f)rocess at 72 C for Exanple 18.2 Temacrature -
TR vin. Curing limei min. Set inlet [CyIBAFARHIS
inlet eC)2 Probe (C) 3 Exhaust rc)4 Cormments 0 42 to 80
41.9 37.4 37,8 Pan |load 1 975 kg start heatin 10 80 80.0
68.0 68.6 18 0 80 80.1 71.6-7870 Start of curm28 10 75
74.5 70.7 72.4

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
:ll:?:el C:;:;::g Set inlet Actual Probe | Exhaust Comments
© i o\ o3 o9
(min.) | (min.) ©C) inlet (°C)" | (°C) °C)
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 10 75 76.0 71.3 72.7
34 15 751022 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, * temperature measured at the inlet, * 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 71-76
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’ I 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 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)




33 15 75 to 22 75.0 71.1 72.3 End of curin , start coo
in 47.5 22 22.5 30.4 30.0 End cooling, sanple, ready to
c 8 2084BP3P139% fi | ntoat to the tablets, once abHl/BFRF002515
start heating O 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 74.19871.0 72.4 Sanple 15

m nute additional curing 42 30 74 to 22 73.9 70.7 72.1
Sanple, 30 mnute additional curing, start cool ing 61 -
22 30 End cooling, discharge, sanple Curing_process at
75C for Exanple 18.2 Tenperature Total Tine

| | 12 hr | 986 | 986 | 98 (1.6)

* Some testing included the use of a retaining spring placed at the top of the basket to reduce the
Propensiry of the tablet to stick to the base of the shaft.
the values in parantheses indicate relative standard deviation.

S Table 18.4.1
Curing process at 72° C for Example 18.4
Temperature
I,?l:]a: C::;::g Set inlet Actual Probe | Exhaust Comments
(min.) | (miny °C) | inlet °CY* | 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 801079 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 ofcurmg,'sample, start
cooling
785 | - 23 374 48 522 | Continue cooling
Curing process at 75° C for Example 18.4
Temperature
E)l:]a: Ctl;:;::g Set inlet Actual Probe | Exhaust Comments
_(min.) | (min.)’ €O inlet €0 | €O e
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 77.8 744 76.1
325 15 78 779 74.5 759 Sample
39.5 22 77.55 774 74.1 75.6
47.5 30 77.5 774 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 77 770 737 753 End ofcunng,'sample, start
cooling

" determined according to method 2, ? temperature measured at the inlet, * temperature measured using
10 the temperature probe (wire thermocouple) * temperature measured at the exhaust.



Curing time Set inlet (C) Actual inlet (C2 Probe (O3
Exhaust?#,C) Conments WD 2008/ 023261PCT/ 1B2007/ 002515 -
186 2009483561y (Ain.)" 0 42 to 82 41.8 3BCTABAYIA0IPEN
| oad 1.975 kg, start heating 13 - 82 82 73.0 72.2 18 o
82 to 80 81.9 75.2 75.0 Start of curing 33 15 78 to 22
77.874.2 75.4 End of curing, -gigact cooling, no sticking
49 7 - 22 22.528.8 29.5 End cooling, sanple, ready to
coat Apply 3% filntoat to the tablets, once achieved
start heating O 48 to 83

Table 18.4.2
Example 18.4
Uncured
core
tablets
n=25
Compression force (kN) )
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) 2 hr 4] 4] 41 42 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 4] 40 41 42
(% Released) 4 hr 64 62 63 65
SGF oh
No spring r - . - .
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=3 n=4 n=4 n=4
1 hr 26 25 26 25
Dissolution 2 hr 42 39 4] 40
(% Released) ahr 65 60 64 63
SGF
No spring 6 hr - - ~ _
8 hr 91 84 90 91
12 hr 100 95 99 99




48.044.5 41.5 Start heating for additional curing 13 0 83
83.3 75.6 75.4 Start additional curing 28 15 78 78.0 74.6
720843 15 ninute additional curing 44.5 BAB26p708si5g
22 77.474.4 75.4 Sanple 30 mnute additional g startcoo

| cooling 58.5 - 22 24.2 - 30 End cooling, '

determ ned according to nethedo@, z tenperature neasured
at the inlet, 3 tenperature nmeasured using the
tenperature probe (wire thernocouple) 4 tenperature
measured at the exhaust. 5Table 18.2.2 Exanple 18.2
Uncured core tablets n=10 n=10 n=10 n =3 n =6 n =3

n = 6nh = 3 DiJssolution Bas{j\;et NO $pri ngkaMpit IB.aspring No |
spring WthNo springspring Wth spri ng! month stability

15 min cure a1 72° C |
initial | 25/60" | 40/75' | 50°C |

n=23 n=4 n=4 n=3

I hr 26 26 26 26

Dissolution 2hr 4] 4| 40 4]

(% Released) 4 hr 64 63 63 66

N osgfmg 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

EXAMPLE 19

[00332] 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

10 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




Dissolution'1l hr 22(4.9) 23(6.5) 22 (4.8) 24(5.6)23(2.2)
(% Rel eased) 2 hr 36(6.!) 38(5.4) 36(6.7) 39(4.4)37(3.9)
SHO POy23%8° (5. 8) 63(2.3) 58 (7 0) 63(2.3)59 [GIABRI07GOR}ES
75(4.9) 80(1.2) 75(4.9) 80(1.6)76(4.2) 8 hr 87(4.!)
90(1.2) 88(3.!) 90(1.8)88 (3 2) WO

2008/ 023261PCT/ 1B2007/ 002515 .-j9187 - 12
hr96(1.9)99(0.8)97(1.2)98(1.6)97(1.1) 16 hr100 (1.4)101
(2.8) " Sonme testing included the use of a retaining
spfng placed at the top of the basket to reduce the
propensity of the tablet to stick to the base of the

shaft; thF‘valHﬁ§T%Q”gﬁ%gQ&peses indiggte relatiyg
st andar d [dewvi atciol{ilnlg Sh l.%bd( 163rt IC}H gt 0CeSS at
72C for | ature—Total Time (m

Curi ng time' (nin.).Set inletActual (Cinlet (O Prb%e
(0" Exhaugfe pfSek&irgampe it Marfdfachite hiRleBWedas olkows4

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 [ 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.

5. Step 4 blend was charged into a plastic bag.

15 6. Step S 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



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 75.7 712
7Y B00G3%h 76 to 75 76.0 71.3 72.7 34 15 75PGUIBRYIARSY
70.7 72.2 End of curing, start cooling 49 22 22.9 29.1
29.7 End cooling det erm ned according to net hod
2, '"tenperature neasured at tHe&inlet, tenperature
nmeasured using 10the tenperature probe (wire

t hernocoupl e) 4 tenperature neasured at the exhaust.
Table 18.3.2 Exanpl e 18.3 Uncured core tablets

Tool i ng Round 3/8 inch Oval 0.600 x 0.270 inch

Conpr essi on f ok&ehddk) tackeBtethpélatutel 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, 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, 12.0 and
16.0 hours.



n=5n =5 Tablet D nensions Wight (ng) 250 250
Thi ckness gnn) 4.20 3.80 - 3.84 Breaking strength %hg
g¥o0 zfgéo 3 - 76 Exanpl e 18.3 cured at 72C1@B2007/802315,

cure, coated 15 mn cure coat ed Round 3/8 inch Oval
0.600 x 0.270 inch n 6n=6n=6 Dissolution
Basket No spring Wth spri ng 1IB®-spring D ssolution' (%
Rel eased) SGF 1 hr 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)

[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
1?':?; C::::g Set inlet Actual Probe | Exhaust Comments
0 i o)? oCy? oy
(min.) (min.)' ( C) inlet ( C) ( C) ( C)
0 - 2210 80 253 264 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 75.51022 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
Weight (mg) 252
Tablet -
Di . Thickness (mm) 4,12
imensions .
Breaking strength (N) 112
Example 19.1 cured at 72° C
uncured 15 min cure Cured / coated
n=3 n=3 n=6
| 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)




81( 2. 8)
hr 98

. 6) 98( 2.

6)98 (1 6)

8 hr 87(2.7) 89(2.1) 91(2.0)

- 188 -
Sone testing included the use

12

98(2.6)9
of“hz(“l’%‘{%%(’hi ng spring placed al the top of th&CHBIVMABE
reduce the propensity of the tablet to stick to the base
the val ues in parantheses indicate relative

of t

st andar d devi ati on.

f or
tinme

he shaft.

Exanpl e 18
(mn.)’

Set

.4

inlet (C) Actual

Tot al

5Table 181441 Curing process at 72 C
Tenperat ure

Time (mn.) Curing

inlet (C)2 Probe (O3

Exhaust (C)4 Comments O 82 35.6 37.3 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 [St apringof [curi ngnt8.5 5[807t0@) 7/ 7986.8Y2. 0 735%.7)23.|5
10 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
;?:e' Cll:;::g Set inlet Actual , Probje Exhal:st Comments
0, H 0, 0
(miny | (miny | €O | inletCO | (O | €0)
0 - 22 to0 80 27.0 314 | 309 Pan load 1.4 kg; start heating
19.5 0 80 80.1 715 | 720 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
345 15 751022 75.1 70.4 72.0 End of curing, start cooling
49 - 22 22.4 30.0 30.0 End of cooling, sample
" determined according to method 2, * temperature measured at the inlet, ° temperature measured using
5 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 Th'glih (me) 217
Dimensions ickness (mm) :
Breaking strength (N) 107
Example 19.2 cured at 72° C
B uncured 15 min cure Cured / coated
n=3 n=3 n==6
| hr 277 (7.6) 25 (1.0) 26 (4.0)
Dissolution 2 hr 44 (4.9) 42 (0.6) 43 (3.7)
(% Rse(l}essed) 4hr 72 (2.5) 70 (0.6) 71 (1.8)
Basket with 6 hr 92 (1.1) 92 (0.6) 91(12)
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)

10




76 75.9 71.4 73.0 28.5 1575 75 70.9 72.4 Sanple 38.5
2575 74.9 70.9 72.5 43.5 3075 7571.1 72.6 Sanple 51.5 38
7RO 727 58.5 45 75 75 71.4 72.8 SabpVB030es5Es5
75 75.2 71.6 73.0 73.560 75 75 71.5 73 End of curing,
sanple, start cooling 78.5 23 37.4 48 52.2 Conti nue
cooling Curing process at 7516 for Exanple 18.4
Tenperature

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 mmys,
test speed 0.5 mnv/s,
automatic trigger force 10 grams,
post-test speed 1.0 mny/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



Total Time (mn.) Curing tine (mn.), Set inlet (O
Actual inlet (G2 Probe (C 3 Exhaust (G4 Comments 0 85
2802088028269 1 Pan | oad 2.0 kg start heating BCT/E$2007/802815
61.9 61.1 Il 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
77.9 74.5 75.9 Sanple 39.5 2219¢-55 77.4 74.1

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)’ )%
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 - 227 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 - 223 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 ¥ 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),



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 73.9 75.3 Sanple 69.5 52 7777.2
7Y 2p88/03326%7 5 60 77 77.0 73.7 75.3 End of cuRGA§2007/002515
sanple, start cooling - 189 - Table 18.4.2 Exanpl e
18. 4 Uncured core tablets n=25 Conpression force
(kN) 15 Tablet D nensions Weilght (ng) 254

* 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;

" “penetration depth to crack” distance ® approximated value, calculated using the equation: Work

5 =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. 13.4 Ex. 13.5 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 10.56 995 10.29 1237 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 3043 31.59 30.81 3342 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 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 13163 | 167.65 216.08 193.31
1.9 131.71 128.37 143.45 13730 | 165.05 229.06 190.80
2.0 138.09 134.64 149.56 14286 | 163.03 24123 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 - 18931
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

10 Force value at a distance of 2.0825 mm



Thi ckness (m) 4. 15

Breaking strength (N) 85
Exg{nr}?ﬁl e 18.4 cured at 72C Exanple 18.4 cured at 75 C
u

2381 in cure 60 min cure 15 nmin cure GUCTABROOZQI2EIS
n=3n=3n=3n=3n=3 Dissolution (% Rel eased)
SGF No spring 1 hr 26 26 26 26 25 2 hr 41 41 41 42 40 4

hr 63 64 65 65 64 Stir 89

- 198 -

Table 20.3 :

Selective force values at incremental distance change of 0.1 mm

Force (N)
Distance Ex. 14.1 Ex. 14.2 Ex. 143 Ex. 14.4 Ex. 14.5 Ex. 16.1 Ex. 16.2
(mm)

0.0 033 0.27 0.33 0.31 0.41 0.27 0.26
0.1 6.06 6.03 6.55 6.61 578 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 2951 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

L 94.04 92.81 95.86 100.28 107.27 112.14 116.67
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
i.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
1.9 169.02 168.09 161,72 146.81 151.39 204.27 21271
2.0 177.84 176.40 162.87 148.59 152.52 213.25 218.71
2.1 186.18 184.67 165.88 149.32 152.56 221.06 223.17
2.2 194.39 192.38 169.78 149.19 151.29 226.97 224.84
2.3 202.16 196.66 173.59 148.16 147.83 219.64 226.60
2.4 208.46 199 .43 176.38 146.05 141.54 210.57 228.33
2.5 212,94 202.98 178.44 142.81 134.06 203.85 228.97
2.6 213.83 206.77 179.87 137.70 124.24 197.33 228.49
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
2.9 222.51 211.0] 181.70 114.09 20.86 174.45 222.87
3.0 224.59 208.85 179.91 102.93 0.16 168.70 220.36
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Rel eased) SGF No spring 1 In 26 26 26 27 2 hr 41 40 41
42 4 hr 64 62 63 65 6 hr - - - - 92 8 hr 89

-199 -

EXAMPLE 21: Indentation Test

[00341] In Example 21, tablets corresponding to Examples 16.1 (60 mg
S Oxycodone HCI) and 16.2 (80 mg oxycodone HCL) and commercial
Oxycontin™ 60 mg and Oxycontin™ 80 mg tablets were subjected to an

indentation test with a Texture Analyzer to quantify the tablet strength.

[00342] The indentation tests were performed as described in Example 20.

10
[00343] The results are presented in Table 21 and in Figures 34 and 35.
Table 21 :
Selective force values at incremental distance change of 0.1 mm
15
Force (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
0.4 33.72 61.94 35.29 59.46
0.5 43.82 78.14 45.31 75.33
0.6 54.19 13.58 5547 9191

‘ 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 3.6l
1.3 137.12 0.01 143.13 7.85
1.4 149,34 0.00 155.78 349
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




88 90

stabilit

12 hr 99 99 99 102

15 mn cure at 75C

initial

Exanpl e 18.4, 2 week

25/ 601 40 1 751

PO 0WRWI3 n = 4 n=4n=4 1hr 26 25 26°GEIB07002515

Di ssol ution2 hr 42 39 41 40

64 63 No spring6 hr - Stir
- 200 -
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
[00344] In Comparative Example 22, five different 150 mg tablets (Examples

10

15

(% Rel eased) 4 hr SG- 65 60

22.1 to 22.5) including 10, 15, 20, 30 and 40 mg of oxycodone HCI 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.

Compositions:

Example | Example | Example | Example | Example
22,1 22.2 223 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 Batchsizz | 10kg | 10kg | 10kg | 10kg | 10kg |

The processing steps to manufacture tablets were as follows:
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18. 4 nmonth stability 15 mn cure at 72C initial 25/
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(% Rel eased) SGF No spring 1 hr 26 26 26 26 2 hr 41
4140 41 4 hr 64 63 63 66 6 hr - 79 79
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l. A Patterson Kelly “V’ blender (with I bar) — 16 quart was charged in

the following order:
Approximately 'z of the polyethylene oxide WSR 301

Oxycodone hydrochloride

S Remaining polyethylene oxide WSR 301
2. Step | 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.

5. Step 4 blend was charged into a plastic bag.

10 6. 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.
7. Step 6 tablets were molded with a temperature controlled Specac
press. The compressed tablets from step 6 were placed between two
[5 heated plates which were preheated to 120 °C and then compressed at
a pressured setting of 1000 kg and held for 3 minutes. The moiten

tablets were cooled to room temperature prior to density measurement.

[00345] The density measurement was performed as follows:

20
[00346] 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:
25

1. Set-up the Mettler Toledo balance with the Density Determination Kit.

2. Fill an appropriately sized beaker (200 ml) with hexane.



83 8 hr 89 89 91 93 12 hr 99 98 99 101 st or age
condi ions, i. e. 25 C/ 60 % RHor 40 C/ 75 % RH
EXAMOPE24%1 5 1003321 I n Exanple 19, two di ff ePEHB2007/002515
Oxycodone HCl tablet formnulations containing 80 ng of
Oxycodone HCl were prepared using high nol ecul ar wei ght
pol yet hyl ene oxi de at a tabl e202ei ght of 250 ng. One of
the formul ati ons (Exanple 19.1) contained Pol yet hyl ene
oxi de N6CK and one 10formul ati on (Exanple 19.2) contained
Pol yet hyl ene oxide NI 2K. Conpositions: Exanple 19.1
Exanple 19.2 Ingredient ng/unit ng/unit Oxycodone HCl1 80

(3299 80 (B2% vRabiymt bylcemeiomid deotd\M¥ waipRrQXveEt: el.y
2, 000, 000; Pol )onxImV\BR- N6OK) 168. 75 (67,

Pol yet hyl che. oXraHEIel NAP OB S TR eI et CEbpi Boete togey B
WER- N12K)with d&8re/S (67. 5% Magnesi um Stearate 1.25

(0.5% 1.25 (0.5% Total Core Tablet \eight éng) 250 250
Total Batch si HlefRigy the vwpight of thetklet Hhergiedhd techrg/tifnveieht as

Opadry filwegRagi ng

6. Perform the density calculation according to the equation

—L 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/cm’)’ .
7 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 1.23] +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
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003331 In

vitro testing including breaking strength tests was

performed Qs fableANs (widPLOPB3 Al Rk vas 2R rEldSn (HNSIHVERY order:
cured tablets, and cured / coated tablets were tested in
vitro usi %pﬁﬁ’mﬁéﬂﬁ%ﬁwﬁe Pol?&ﬁy%ﬁ‘etoﬁiﬁé fpja retaining
spring placed at the top of the basket to reduce the

propensi t {yQforhd¥shdndlpicgt to stick to the base of the
shaft) at 100 rpmin 900 m sinulated gastric fluid
W § hout enzyi@snd IRFethyddne Dkide 361 Sanpl es were anal yzed by
rever sed- phase hi gh 25performance |iquid chronmatography
(HPLC) on ¥t iemsterMib abreibfen@ddlf8r Smbhuxes23( (HdMntch MR ORM,
usi ng a nobil e phase consisting of a m xture of

acet oni 8r iM&nadicin pehrag Sias Bha4pdedsp P& vbbasi ¢ buffer (pH

3.0) at

230 nm UV det ecti on.

1.0, 2.0, HAep®B mbefals Bef@ bleh@edXonnhinkbe Withhe fr@ensifier BHBFF.
1003351 Uncured tablets were subjected to a breaking
strength test by applying a force of a maxi num of 196
Newt on using a Schl euniger 2E / 106 apparatus to eval uate

t abl et

resi stance to breaking. 1003361Tabl et di nensi ons

and dissolution results are presented in Tables 19.1.2

and 19.2

.2. Table 19.1.1

Sanple tinme points included



Exanpl e 19.1 (PEO N60K) Tern pera lure Total Tine
(mn.) Curingtime (mMm)' Set inlet (C Actual inlet

( R2BVYA¥ (C) 3 Exhaust (C)* Comments O 22 tBCHBANTQ02515
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 * 227
Good lablet flow, no sticking28f-15 75.5 to 22 75.4 69.5
72.4 End of curing, stan cooling 50 12 22.6 27.5 30.0
End of cooling, sanple | determ ned according to nethod
2,2 tenpe ature neasured at the inlet, tenperature
nmeasured using the tenperature probe (wre thernocouple)

t enper aUrReEaIsM O5 AbrgbdRiCxXNAR bag (NAW L EFREHRASY Were
val ues conpared to the exhaust tenperature. Changed the

battery prirefucediopreyidssldikes aarablp fes campressionapl e 19. 1. 2

Exanpl e 19.1 ( PEO N60K) ) .
6. Step 5 blend was compressed to target weight on an 8 station rotary tablet

press using 9/32 inch standard round, concave (embossed) tooling at 35,000

5 to 40,800 tph speed using 5-8 kN compression force.

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.



Uncured core fable's n=I'S Conpression force (kN) 15
Tabl et D nensi ons Weight (ng) 252 Thi ckness (nm 4.12
BYLRMHG3 W rength (N) 112 Exanpl e 19. RCHBREF0e8515
72C uncured 15 min cure Cured / coal ed n=3n=3n
=6 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) 66(1,5)265(1.4) 6 hr 85(1.0)
86(3.9) 84(1.0) WD 2008/023261PCT/1132007/002515 - 194 -

14. Film coating was conducted at a spray rate of 40-45 g/min, airflow target at
350 cfm, and pan speed initiated at 10 rpm and increased to 15 rpm. After
coating was completed the pan speed was set to 3.5 rpm and the tablets were

allowed to cool.

5 15. The tablets were discharged.

[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 m! simulated gastric fluid
without enzymes (SGF) at 37.0° C. Samples were analyzed by reversed-phase
high performance liquid chromatography (HPLC) on Waters Atlantis dC 18
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 (uncoated) 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 dCg 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.



spring8 hr 97 (0.8) 98(1.8) 95(0.7) 12 hr 101(1.2) 103
(2.2) 102 (0.8) 16 hr 102 (0.7) 1030.0) 103 (1.1 Tabl e
190208810 pl e 19. 2 (PEO N12K)  Tenper at ur e PEHIABAO7A924S
(mn.) Curing tinme (mn.)l Set inlel on ' Actual inlet
(C 2 ProbeExhaust ("C)3(C)4 Cooments 0 22 to 80 27.0
31.430.9 Pan load 1.4 kg; starpsheating 19.5 0 80 80.1
71,572.0 Start of curing 24.5 5 77 76.7 71.072.8 29.5 10
75 75.0 70.3 72.0 Good tablet flow, no sticking 34.5 15
75 to 22 75.1
[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 dC3 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

10 detection at 280 nm.

[00353] The results are presented in Table 23.

Table 23
15
Example 23
30 min cure
Assay | 98.9
(% oxycodone HCI)
Content uniformityI 97.9
(% oxycodone HCI)
! hr 26
Dissolution 2 hr 42
(% Released) 4 hr 66
(n=6) 8 hr 92
12 hr 101

' relative to the label claim of Oxycodone HCI



70.4 72,0 End of curing start cooling 49 - 22 22.4 30.0
30-0 End of cooling, sanple det erm ned accordi ng
t MG, tenperature neasured at the inl ePCT/AB2007/002515
tenperature nmeasured using 5the tenperature probe (wire
t her nocoupl e) tenperature neasured at the exhaust. Table
19.2.2 Exanpl e 19.1 (PEO N23K) Uncured core tablets
n=15 Conpression force (kN) 15 Tabl et Di nensions

Wi ght (ng) 257 Thi ckness (mm 4. 17 Br eaki ng strength
(N 107 Exanple 19.2 cured at 72 C uncured 15
mn cure Cured / coated n=3n=3n=26 Dissolution
(VG Rel eased) SGF Basket with

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 HCl 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% S 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 | materials were blended for 2 minutes with the [-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



spring 1 hr 277 (7.6) 25 (1.0)26(4.0) 2 hr 44(4.9)
42(0.6) 43(3.7) 4 hr 72(2.5) 70(0.6) 71(1.8) 6 hr

9 MO204 0292250. 6) 91(1.2) 8 hr 102 (0.9) 101(1PgWIBR¢H(002515
(1.4) 12 hr 102 (1.1) 102(0.9) 101 (1.3) 16 hr 103
(0.3) 103 (1.3) 102 (1.1) - 195 - EXAMPLE 20:

I ndent ati on Test 1003371 l-nogxanpl e 20, tablets
corresponding to Exanples 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 5Texture Analyzer to quantify the
tabl et strength. 100338] The indentation tests were

per for mad sitgd Nrdiedidls ¥ER bI@NEMIOR 5 Ml d626ith thd Bxdnbilfier bar ON.
Technol ogi es Corp., 18 Fairvi ew Road, Scarsdale, NY

10583) squiRpRguMisteirag WecBhedd iff theradivdilaimt er stai nl ess
steel ball probe. 10The probe height was calibrated to 6

mm above, aBigd RindleBSIS weitedhdWd fob | Slimi@hivlty tHe GmeRWRE bar OFF.
surface. The tablets were placed on top of the stainless

st a:nd and satg @Bleﬁhddasrcﬂlertghd/inww@ﬁstr@ Ibeg mlméaewo Eag blehypeerof
ta ets was est e at st once. Sin e nmeasurenent

val ues ar é’r?‘%f‘ﬁ?fh"é’&?“dfelz)t '86@%3%*5? B’Hﬁ%’gprﬁf'f‘ e sane type
of tablet produced simlar results un] ess the tablet d
Che. orofe T EHEERs &lePmpfsert & sl wh By etof Ry bl
woul d be rg¢seatiegdonpaih e@ndfard iSBAd, 0bhdaye (¢mdbabd)@xif BB40,3D0

of the tested tablet, 100339]_T?e i ndentation tests were
run with tARSHEEd G DN pAPRIREIBAYCC20 25 pre-test speed

test speed, autopatic trigger fqQrce post-test speed test
di st ancd ?ﬁt@) W&S Graloptngo 2 t 5P ,pUiaBC?ﬁaﬁgpafB%t@ Pifn
109340] Thead@sulsbggare presented in Tables 20.1 to 20.3
and in Figures 20 to 33. WO

2008/ 0232.6HRGA Ipk3® AB5/4e0B25 Ibm and &6 tablel 8&d WasHartkd by setting the
Cracking force, enetration depth to crack" gistance ango

wor k. val uddet gEREALICGR i e AREHT errestE fh?pProxmately

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 | 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] Itis 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.



Force (N) Maxi mum Force (N) 6 Distance (MB) 7 Wrk (3) 8

Exa

le 13.11 189 3.00 0.284 Exanple 13.2 188 3.00

oVSRP0RRAGHl e 13.31 191 2.91 0.278 Exanpl e 1RCTHB2003902515
1.81 0.119 Exanple 13.51 167 1.82 0.152 Exanple 17.12 >

2505

>2.0 >0.250 Exanple 18.22 194 1.80 0.175 Exanple

14.14 213 - 2.52 0.268 Exanpl-eod4.23 196 - 2.27 0.222
Exanpl e 14.33 161 1.90 0.153 Exanple 14.43 137 1.51
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[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

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, Sum column, using a mobile phase consisting of a mixture of
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.

[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
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
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
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 dCg 3.0 x

250 mm, 5 pm column maintained at 60 °C using a mobile phase consisting
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Dissolution 2 hr 3%
(% Released) 4 hr 62
(n=6) 8 hr 89
12 hr 08

! 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 baiches were prepared for

each formulation.



75.45 100. 38

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
Y UPIHURIBE 46. 10 45.25 0.6 37.80 38.82 38. 42PUHIBAYTBRSA]
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 90.74289-60 1.0 68.02 67.55 70.89
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 25.4
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 25.4
Coating Batch Size (kg) 91.440 | 96307 | 95.568 | 98.924

10

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 I bar) — 10 cu. ft. was charged in the

following order:

Approximately % of the polyethylene oxide WSR 301

Oxycodone hydrochloride

Polyethylene oxide WSR N10

Remaining polyethylene oxide WSR 301



103.18 101.69 1.1 75.29 74.67 80.12 83.75 110.46 116. 10
114.50 12 82,81 81.40 89.03 91.14 119.87 129.90 127.13

1 W0 YeE/gA2688. 23 97. 49 98.35 129.16 144.28 139PUKIBR007/002515
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 18813 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

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 [ bar off.

6. Step 5 blend was charged into a clean, tared, stainless steel container.
5 7. 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.

8. 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
10 kg (Example 25.3) and 98.924 kg (Example 25.4).
9. 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

15 performed to provide an “overcoat” for the tablets to function as an

anti-tacking agent during the curing process.

10. 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

20 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

25 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



131.63167.65 216.08 193.31 1.9 131.71 128.37 143, 45
137. 30165. 05 229.06 190.80 2.0 138.09 134.64 149.56

100 Bes/028%81 03 241. 23 191.16 2.1 144.38 140. 46PGBEH26)3/002515
148.05165. 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 2.4 161.57 157278-171.41 163.52 172.21 .
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
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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.

11. 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.



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

189 PI/%08k154 180.35 161.12 148.39 3.0 188. 6BCHB2IGP02515
192.92 182.88156.21 137.65 WO

2008/ 023261PCT/ 1B2007/ 002515 - 198 - Tabl e 20. 3:

Sel ective force values at increqental distance change of
0.1 mm Di stance (m) Force (N Ex. 14.1 Ex. 14.2 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

[00364] 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 [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
. . 1 o2 . .
(min.) | (min.) °C) C) (°C)° (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 2 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 (me) (n=120)
Dimensions | Breaking 112
strength (N) (n=150)




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

3VUH08G3%E 29 51 34.09 31.12 33.72 35.29 0. 5PUBAY 7802517
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 57.19 62.09 63.53 64.60
66.58 0.8 66.76 64.45 66.87 ZLi64 74.72 75.69 78.37 0.9

75.69 73.68

Table 25.2.1: Temperature profile of the curing process for Ex. 25.2

Tptal Curing Inlet exﬁztnst eAxIcltau:slt Pan
tu_ne ti!ne temp. temp. temp. speed Comments
(min.) | (min.)' (°C)? ©0) °C)’ (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 77 12 Start cooling
96 37 30 54 12
106 29 25 47 12
116 24 25 30 12 End cooling
S ! 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 curded, 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




76.43 81.47 85.73 87.70 90.38 1.0 84.63 8333 86.31 91. 14
96. 72 99.88 103.07 1.1 94.04 92.81 95.86 100.28 107. 27
10 088/923%167 1.2 103.45 101.93 105. 14 109. 77PAHBB2407/002515
124.54130. 10 1.3 112.69 111.76 115.04 119.97 128.22137.12
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.-246137. 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

5

10

Table 25.3.1: Temperature profile of the curing process for Ex. 25.3

Total | Curing Inlet Set Actual Pan
time time temp. exhaust exhaust speed Comments
. N of 2 temp. temp.
(min.) | (min.) CC) Q) ©C) (rpm)
0 - 55 65 39 7
5 0 75 65 58 7 Start curing
15 10 82 66 66 7
25 20 86 63 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

' determined according to method 1, ? temperature measured at the inlet, ’ temperature measured at the

exhaust.
Table 25.3.2
L Example 25.3
Uncured cured, coated | cured, coated
d Initial data 2" test data
; 400
Weight (mg) (n=120)
Tablet Thickness (mm) -
Dimensions | Diameter (mm)
Breaking 11
strength (N) (n = 40)

Table 25.4.1: Temperature profile of the curing process for Ex. 25.4

Total | Curing Inlet Set Actual Pan

time time temp. exhaust exhaust speed Comments
. Al g2 temp. temp.

(min.) | (min.) (°C) ©C) (OC):) (rpm)
0 60 70 43 10
10 80 75 64 10
20 85 75 69 10
30 88 76 74 10




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
18V0 2098/23%181 151. 39 204.27 212.71 2.0 177. 84PA/B20()/002515
162. 87 148.59 152.52 213.25 218.71 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. 19 151.29 226.97 224784 2.3 202.16 196. 66
173.59 148. 16 147.83 219.64 226.60 2.4 208.46 199. 43
176. 38 146.05 141.54 210.57 228.33 2.5

33 0 88 78 78 10 Start curing

43 10 75 78 76 12

53 20 84 78 79 2

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 Mg St

89 - 79 30 78 12 Start cooling

99 38 25 54 12

109 26 25 45 12

113 23 25 34 12 End cooling

! determined according to method 2, ? temperature measured at the inlet, > temperature measured at the

exhaust,
5
Table 25.4.2
Example 25.4
Unecured cured, coated | cured, coated
¢ Initial data 2™ test data
. 400
7We1ghl (mg) (n = 120)
Tablet Thickness (mm) - )
Dimensions | Diameter (mm) -
Breaking 101
strength (N) (n=40)
n=6 n=6
1 hr 25 29
Dissolution 2 hr 42 47
(%
4 hr 66 73
Released) |
8 hr 96 99
 12n 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 déscribed for Example 13. The density value is a

mean value of 3 tablets measured; > The density change after curing corresponds



212.94 202.98 178.44 142.81 134.06 203.85 228.97 2.6
213.83 206.77 179.87 137.70 124,24197.33 228.49 2.7

21 W8P 46 181. 13 131. 34 109. 53 189. 49 227PUXfIBA003/002515
219.71 211.32 182.02 123.72 88.60 181.26 225.10 2.9
222.51 211.01 181.70 114.09 20.86 174.45 222.87 3.0
224.59 208.85 179.91 102.93 0.216-168.70 220.36 5 - 199 -
EXAMPLE 21: Indentation Test 1003411 In Exanple 21,

tabl ets corresponding to Exanples 16.1 (60 ng 50xycodone
HCl) and 16.2 (80 ng oxycodone HCL) and comrerci al
Oxyconti nTm 60 ng and OxycontinTm 80 ng tablets were
subj ect edf ttOth@dBservad@mtnadhhi@élin t/oeﬁihe l!lié%%sgturgci f&ﬁﬁhﬁmeaoﬁﬁﬁiséﬁz er
to quanti st rengt 4 The indentation
tests wer excbtm%%’%?fgglggs described in Exanple 20. [00343]
The results are presented in Table 21 and in Figures 34
and 35. Table 21: Sel ectiveexQpgevagues at increnental
di stance change of 0.1 nm DFstance (win) Force (N Ex.
16. 1

[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 HCI 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 0z. (240 mL)

water as a single dose in the fasted or fed state.



Oxycontin ' m60 ng Ex. 16.2 Oxycontinl"™ 80 ng , 0.0 0.27
0.42 0.26 0.42 0.1 6.22 14,14 7.25 14.21 0.2 13.88 30.39
183VEW08Y328 0 3 23.31 46.53 25.11 44.30 0.4 3IRCT/BYI0@Z15
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.-381.52 1.0 99.880.01 103.07
1.17 1,1 112.140.01 116.67 1,31

[00369] As this study was conducted in healthy human subjects, the opioid
antagonist naltrexone hydrochloride was administered to minimize opioid-

related adverse events.

5 Subject selection

Screening procedures

[00370] The following screening procedures were performed for all potential
10 subjects at a screening visit conducted within 28 days prior to first dose

administration:

Informed consent.
Weight, height, body mass index (BMI), and demographic data.

15 - Evaluation of inclusion/exclusion criteria.
Medical and medication history, including concomitant
medication.
Vital signs - blood pressure, respiratory rate, oral temperature, and
pulse rate (after being seated for approximately 5 minutes) and

20 blood pressure and pulse rate after standing for approximately
2 minutes - and pulse oximetry (SPO,), including “How do you
feel?” Inquiry.
Routine physical examination (may alternately be performed at
Check-in of Period 1).

25 - Clinical laboratory evaluations (including biochemistry,
hematology, and urinalysis [UA]).
12-lead electrocardiogram (ECG).
Screens for hepatitis (including hepatitis B surface antigen
[HBsAg], hepatitis B surface antibody [HBsAb], hepatitis C

30 antibody [anti-HCV]), and selected drugs of abuse.



1.2 124.540.00 130.10 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 V0 2098028268 00 180.44 0.85 1,7 184.28 0.00 19PCDEB2007462515
1.8 194.58 0.00 203.45 1.12 1.9 204.270.00 212.71 0.81
2.0 213.25 0.02 218.71 0.52 - 200 - 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

Serum pregnancy test (female subjects only).
Serum follicle stimulating hormone (FSH) test (postmenopausal

females only)
5 Inclusion criteria
[00371] Subjects who met the following criteria were included in the study.

Males and females aged 18 to 50, inclusive.
10 - Body weight ranging from 50 to 100 kg (110 to 220 lbs) 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
15 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
> ] year and have elevated serum FSH.

20 - Willing to eat all the food supplied during the study.
Exclusion criteria

[00372] The following criteria excluded potential subjects from the study.
25
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

30 absorption, distribution, metabolism or excretion.



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
220 WP/G3B8 2.9 174.45 0.00 222.870.07 3.0 168CTHH7HHS
220. 360. 08 COVPARATI VE EXAMPLE 22 51003441 In
Conparative Exanple 22, five different 150 ng tablets
(Exanples 22.1 to 22.5) includkhg 10, 15, 20, 30 and 40
ng of oxycodone HCI were prepared using the conpositions
as described in Exanple 13, and anending the
manuf act uri ng process of Exanple 13 insofar that the
tabl ets were subjected to a nolding step instead of a

curing step. Uwoiﬁarqpmd tdnmﬁngmaqwmhmmapzﬂst Exaapl e 22. 2
Exanpl e 22.3 Eﬁ? nple 22.5 In redi ent ng n|t
mg/ uni t ng/ an‘St“"?‘rﬁf “f“%‘?ﬂ?‘hﬁlﬁ“’@%%&ﬂ%@ ¥ Ong oA5ei9d 3

40 Pol yet hyl esgpoaxdsde (MAN  approxi mately 4, 000, 000;
Any history of frequent nausea or emesis regardless of etiology.

5 - Any history of seizures or head trauma with current sequelae.
Participation in a clinical drug study during the 30 days preceding
the initial dose in this study.

Any significant illness during the 30 days preceding the initial
dose in this study.

10 - 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

15 following administration of the study drugs and 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.

20 - History of smoking or use of nicotine products within 45 days of
study drug administration or a positive urine cotinine test.

Blood or blood products donated within 30 days prior to
administration of the study drugs or anytime during the study,
except as required by this protocol.

25 - Positive results for urine drug screen, alcohol screen at Check-in
of each period, and HBsAg, HBsAb (unless immunized),
anti-HCV.

Positive Naloxone HCI challenge test.
Presence of Gilbert’s Syndrome or any known hepatobiliary

30 abnormalities.
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pol yet hyl ene oxide WER 301 2. Step 1 materials were

bl ended for 5 mnutes with the I bar on. 3. Mgnesium
stearate WaSTB&WEhK/@ﬁQatblfﬁeﬂe\Iehﬁle"s\{bjedﬂt@&d!ﬂfsulta‘ﬂale & R08(s)
materials were blggw 1mngﬂte wi.th the 1 bar off 5.

fo
Step 4 bl end™HaBeC Wﬁﬁ’@%‘e‘g fethe grepsigasrieripag. 106. Step 5

bl end was conpressed to target weight on an 8 station
tabl et press at 35,000 tph speed using 9/32 inch standard
round, é%&ék/eseléﬁ%%@a; ap HEI'P%@“O"?C“ rRgngnengif e sxglatien

mof ded Wi tdhit@iatvRADBRAMES iRL Nk Phdyed waP SRR HaRkH BS appli@mately
conpressed tablets fromstep 6 were placed between two

15heat ed pléatBisctoiPed beandopized adthed stkjectpigreeted fricammigic the
conpr essedsufh% ﬂnpg J%éweoddl&%wu@@c&ﬁd HQIQQM&Q and held for

3 mnutes lten tablets were cooled to room
tenperature pri or to density neasurenent. 1003451 The

densi ty | TS S0 WEIS oARAEOEIE riifoh AlbaNS: sRI0R3AG T o

The denS|t of tabl ets before and after the nolding stép
wiE det er m:hesdo kyfapedri fad elets, with tn\@nqulsebjeqjsiom rgpdomized to a

Top- | oadi Medi l, a g i B
198" o Racididc fila, Y %g%%a%?%ﬁgﬁ%aa%defﬁshaé
determination kit 33360, according to the foll ow ng

procedu . Weigh the tablet in air and
record t eec'églprﬁtcgdglges\/\él ght A. 4. Transfer the sane

tabl et onto the Iovver coil within the beaker fi IIed with
hexane. Det-er, I X
aﬁ% ; ecg)ﬂé?%]heb&e oitlt%?lgé\@i &E*ect% %Eﬁt?e? t(? he s gmﬁg]n%
density cahqmﬂeabﬂ\bmxam:ld@kjaha@ergo tetsh@heqaﬂtsmﬁmekst lﬂhd 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 | 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.



A - B po, wherein P. Density of the tablet A= Wi ght of
the tablet in air 10B: Wi ght of the tablet when i nmersed
i VAN d Po: Density of the liquid at a BfVHBR007/002515
tenperature (density of hexane at 20C = 0. 660 g/ nil(Merck
Index) 7. Record the density. 15The reported density

val ues are nmean values of 3 tabtets and all refer to
uncoated tablets. 1003471The results are presented in
Table 22.1. 20Table 22.1 Density ( tenB)1 Density change
after nolding (%93 Unnol ded tablet2 Ml ded tabl et
Exanple 22.1 1.172 1.213 +3.498 Exanple 22.2 1.174 1.213

+3. 322 Exanpk@eehZosaldohbil@id blea@%ﬁyzé‘r&eﬁﬁ?otm Rledidd 4
1.182 11.231 +4.146 Exanple 225 1.222 1.237 +1.227 The

density val u@“g%"fé‘bhﬁé’an val ue of 3 tabl ets neasured; The

density of tih@ne heledsi(RPhelemataiubje&pONds to the
density of then %éﬂjrgg tta(lbl mc?f )arrgl es 13.1 to 13.5;

' The densityVerfifagen %ﬁ‘ff‘@*caﬁﬁﬂ @dﬁb‘?d@é’r'?@gfﬂonds to the

obgerved den@bﬁcﬁm?tgrﬁnl%ldanon(yﬂlé’r{ltot‘lhgar{mt?aﬁg*né ablets in
conparison to the unnol ded lets. -20 EXAMPLE 23

1003481 | n ERdrgsiedvent mqrswrlsgfrfgrf@mlws |ncI udi ng 30 ngy
Hydrom)r phone HCl1 were prepared using high nol ecul ar

wei ght pol yet hyl ene oxide. 5 Conposition: |ngredient
mg/ uni t I@%’élt c Horl subipeis sraonipkis s HEricEBiQOBOhPBIdye thayésalteof

oxi de (MA Ok dmRlel i g 9:9901890? tg 'ip%f IRl E}Qéfd

119. 25 39 %nesﬁﬁn ehrate %01 El {%Coréa et

W0 ght  ( ngiegdt8Oprior to dosing. [n addition, continued compliance with concomitant
medication and other restrictions were verified at Check-in and throughout

the study in the appropriate source documentation.

[00378]  Prior to the first dose in Period I, subjects were randomized to a
15 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 oC 1C 1A 1B
2 1A oC 1B 1C
3 1B 1A 1C oC
4 1C 1B OoC 1A

25



Total Batch size 10 kg (2x 5 kg) Coating ng/unit
gj‘é(?ry filmcoating 4.5 Total Tablet Wight (ng) 154.5
Y288 ch Size (kg) 8.835 kg  10The procBSKIBAYIEE2%Hs
to manufacture tablets were as follows: |I. A PK V-bl ender
(with I-bar) - 16 quart was charged in the follow ng
order: Approximtely half of -the. Pol yet hyl ene Oxi de 301
Hydr omor phone MCI 15Renai ni ng Pol yet hyl ene Oxi de 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
mnute with the intensifier bar OFF. - 204 - 5. Step 4
bl end was charged into a plastic bag (Note: two 5 kg
bl ends Wy Byperdyeesd to provi de 10 kgs avail abl e for
conpressi on). 6. Step 5 blend was conpressed to target
wei ght on an 8 station rotary tablet press using 9/32

i nch st 438010 Mausiedy ingndcdveur S persasla) caetowith mgingle d8%, 000
St9 40, 800l SRS dnbR Wi Wabhdk NS BIBE &58) @i bAREEr dofe
Step 6 tablets were Loaded into a 24 inc

coat i ng padmatisteatipasin eashdiudy pgicE6 Hukige 8aChm@0n£awae§tﬁe/we
was set t%oMn dQ(mh@rs]gld% g% ﬁo%plhgha}b?#or%adrﬁﬁglrﬁ%nw estudy
setting the in niet air erature to achieve an ex aust
tenperatu r@ugsﬂhragghr‘tsmomtfellwmr?gzadllﬂﬁlstrérhe of the istudy ditugs, fandhg
poi nt (as esah ni.tiated once the
exhaust tenper akoutﬁgygé’ S'tetf&g%f?)"c%%&?kegt abl ets were
cUred at the target exhaust tenperature for | hour.
gabEA?: e?&??hgﬁ{\we E(S:Ibl?Y P]erlog tL%e%ubﬁftcts Wel'fi a(leP]lStel'C? one oﬂhe test
t enper at uroey@fdoﬂ%nnﬁlhtmns mIOeﬁg)bESan@mm? ullfengnable s ¢OCY with

Cemper at ur ) LI 0L Ay R IR GS B har A B AESE )

t he exhausstub}eetﬁmelamrfasterde&mhedtsaamauedl' faemtgat*fdnefood for 4 hours
continued to maintain_gaod fl
o e il B sH88 S et it el G RG] 1 Sapgagd meal

set to 22 (EDAGighAfat bradkGasB0Iminges faidr id@intilerLi08 bf Bodwhg.

period (t n exhaust eratuyre of i ¢ki ng

B hggl SRR oo gh Suielit pep{ Ba et And ap Bgdpige
tabl et s werlewéPRE@deds Rouds pAt-didteh Conpu-Lab coating pan
at a pan |l oad of 8.835 kg. 2513. The tabl et bed was

war med by setting the inlet air tenperature at 55 C. The
f2d m co B@ﬁ B St dcpdd AREExdnB @108 %0 AbSthbIE€ BRES, B WX, @4, and
approac 2 Cand continued until the targgt wei ght

gai n of 30}06\ba§rsa%mve\mﬁch test fppymulatioppr Oy LRt desiHy was
conducted at a spray rate of 40-45 g/mn, airflow target
at 350 cfm and pan speed initiated at 10 rpm and

i ncreas€W38Y 18Bultigsts weag standineRitin pyURIERS! CERDHPesitEn Wils rgsalying
speed was (/& 4dsOo Bty Al caish. BIXGedaRIghed Wehs: ﬁ%ﬂt(ﬂw@ﬁiontigra
cool . 515. The tabl etys wer e di schar ged. ?O 348 nvitro
{25t i ng i meihgdlinhef 4iodisel uti on, assay and content
uniformty test was perfornmed as follows: 10[ 00350]

Tabl ets cured for 30 mnutes (uncoated) were tested in
vitro uﬁ]oﬁ&iIUS@liﬂip%ﬂé#batausy san{piag ket preeaded Ba fasindi-£.rat BAY 11
si mul at ed . '
Sanpl es vvélrggéa{rlg )gézdéigh(gywrl@t}%r s%%ygﬁéggé‘ﬁ ﬁﬁt) @%‘rfegr?or?%ﬂge
l'i qui d chrdosmg ssgtyagiyy: (HPLC) on Waters Atl antls dC18 3.0
50 nm 5um colum, using a nobile phase consisting of
a m xture of 15acetonitrile and potassi um phosphate
nonobasi ¢ buffer (pH 3.0) at 220 rim UV detection. Sanple
time points include 1.0, 2.0, 4.0, 8.0 and 12. 0 hours.
[ 00351] Tablets cured for 30 m nutes (uncoated) were
subjected to the assay test. Oxycodone hydrochl ori de was
extracted fromtwo sets of ten tablets each 20with 900 nL



The sanpl e solutions were diluted and anal yzed by

rever sed- phase hi gh performance |iquid chromat ograph

( LB YAt ers Atlantis dCig 3.0 x 250 nmm EC&W‘@E&%W
mai ntai ned at 60 C using a nobile phase consisting of
acetonitrile and potassi um phosphate nonobasi c buffer at
pH 3.0 with UV 10detection at-2280 rim 1003531The results

are presented in Table 23. Table 23 15 Exanpl e
23 30 min cure Assay (% oxycodone HCl )1 Content
uniformty (% oxycodone HCO 98.9 97.9

Di ssolution (% Released) (n =6) | hr 26 2 hr 42 4 hr
66 8 hnood8s] 1Dufhg O dtudy, 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 pregnancy 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)



relative to the | abel

EXAVPLE 24 5[ 00354]

nol ecul ar wei ght pol yet hyl ene oxi de.

cl ai m of Oxycodone HCl

207 -

In Exanple 24, 150 ng tablets
i M9 V%D g Hydr omor phone HClI wer e pr epar et WS2HG 'R Eh

Conposi tion:

I ngredi ent ng/unit g/ batch Hydronorphone HO 2 66.5
Pol yet hyl ene oxi de (MN appregiérately 4,000, 000; Pol yoxTM

WER-

Core Tabl et Weight (ng)

5 kg)

were as foll ows:
was charged in the foll owi ng order:

SO Tota

A PK V-bl ende

r (wwth |-bar)

30 I') 147.25 4908.5 Magnesium Stearate 0.75 25 Tot al
Batch size 10 kg (2 x
10 The processing steps to manufacture tablets

-4 quart

Appr oxi mately 600g of

the Ral yet hyl ene Oxi de 301 Trsdtpeit gphone HCI
Approxi mat el y |600g of ‘the | PorYfet hyl é¥€nOxj d&=301 2 St e
1 matleri al s werwy/ml)ended { orhPmiy) ngégmil | hhbheg KWHyar] QW)
and tlhen Mi schardé¢ed.| 12 3] ARK Vibl dnder| (Wth |dbar|) 42
16 quar tveaas ¢hanged ism8t he fizd | ojM ng3dor der4.22 0.170 | 0.0833
20Appr oxispat elly stval T af46t he sEmail ni nge.sPol y etskyTlen@oDNi daos
301 Pre-imend|maBerijaliopf fomisiep| 2)sdenal n3.zag | 0.i14 0
Pol yet hyieae (Xiide 30L.oo- 208200 4] Siap 3] nrad«er|i ais ier @
bl ended iRt 5 | MBYtES Woth the | Nfensis i er HRar [Oy20D | 0.500
Magne L6 SNATargesls TN ThexsPK V- ETdeNA NA
6. Step 5 natertats were prended for I mnute wth the
intensifier bar OFF. TredimenPIERd0 DI end was char ged
into a plasti ¢ g (Naf.e: [twoug kp Bluepds] weg.e [Sproduced,
to provide K&Em B VAl (h@Dl GighPRLE DRhBRB) ONghr) 8- (MEEA hr)
bl end wasycomnmpresgsed t, targeg wel ghtizom @, tagi o 2
rot ary 4aRiet TPrigss UShEg| 9734 TN siandarzhr quigles | 0.0833
concave GBMooySOAy toalEy Al AT 500 PN SHRIRH |UaiRY |2 oK)
N6 oo ek CbouLo8 boalLhe bart ato pin 1ol Sau ot -
9.14 km._b“%. T.ﬁjp n%?ge-d ‘L'l\v%s spt b4 10+p 2. n,g.‘f he 0
t abl et $ .g'éLed SE?\U; :et?(iﬁng hezﬁn!e ﬁor 02h 0500
ten‘perg'f“?MEnAN o dchi dve ’im exWeust | te Hrpratﬂn A gf NA NA
approximatelyl72 C_IThe curing starting pioint (las
descrlibed by pethod 2) was T#pntlGRdgnce t he gxhaust
tenperature athiS%ved 72l THE Y abl APSwel e urled at |t hiss
t ar gat_15exhali$teanndbat [iFEhyab | EieL) TafiDet] S4whi[edhd
were takeéh affer'B0 |mtutes df curind? 11 The |paf speetf
was i ncMEa¥ed |t d715 |r gl once 'tthe_pxhaiist |t elder|aliit?e | 00417
reached 3?2 C. | 4682.] ARl er |4Hour| of “2%urind-84 [t h&6t qr et
exhaust Mehperatlibe,| t'he | nl 8t4 t eppe?Zt urje PBwas 04t [t o0
22C t/o NIEMIAN af e 1660l |i #go Al t en223 m nutBs of 4®ol|i Ag73t he 0
tabl et bedk massedsf dr miong| | acge apgl orver at es490f] vadl et 8.500
Coat i ngeanasa N0t 1B.eas)i bie. 133 13.134The| t abl gt sNaerje NA
di schar ged. 1003551 Tt 15 assuned that| the
aggl gmeration of tablets CaRedfenadOided, fOr 2bexanpl e Dy
inchaS| ng the man spaed, | byadde usauval, Magngsijum, tiag
Stearate as aniughBCKimy ageREmLPl nBYr/@PPl YihhT [a(/mr) | (br)
sub- goatigig priof; to cWinNg. - 209 -2{ 00356 I VidT 2
t est i Ny ARt Ut gz dijssghutiong; aspay  gMd COIENt 0146 0
uni f ormty—testwgspaniiotmesyas foHgpnws T 88397 o1 satit etys
cur ed—fop 30 mrutes (ypcoat s werestested zn vt o
USI NG—NEDIAN 12.3 2.25 124 125 4.76 0.146 0
MAX 18.1 6.00 218 219 6.59 0.176 0




SUSP Apparatus 1 (basket) at 100 rpmin 900 nl sinulated
gastric fluid wi thout enzynes (SGF) at 37.0C Sanpl es

\/\Mzoﬁﬁ‘&?’ﬁﬁied by reversed-phase hi gh perf or maPfcEIB290G92415
chromat ogr aphy (HPLC) on Waters Atlantis dCl8 3.0 x 250

rnm 5p.rn colum,

usi ng a nobil e phase consisting of a

m xture of acetonitrile and pakassi um phosphat e nonobasi c
buffer (pH 3.0) at 220 nm 10UV det ecti on.

points include 1.0, 2.0, 4.0, 8.0 and 12.0 hours.

Sanple tine

1003581

Tablets cured for 30 m nutes (uncoated) were subjected to

the a

ssay test.

Oxycodone hydrochl ori de was extracted

from

[ BBONMEANS

ofizken

bl ¢t s 1each

w iz 90

RAl,

ofkaa [1: ®aA

m Xt u

re of ac

st oni L 1

iTe a

a simul

ated gas

rrcrt

furd

15w t

conpl eteI"O‘ap(El &persed or for overnight.

frout

enzyme (SGF) un

fer _—cons

ant—Tag

etic stirring
in a /QO -nmL v qlumetrlcflask until all tablets were
licab

The sanpl e

solutions were diluted and anal yzed by reversed-phase

hi gh perfor mamggiel2b gumasbra@mbﬁ&rmhmn@rﬂn@nc@aawat ers
Atlantis dG g 3.0 x
CUsing a nobile E‘ﬁég%‘“é%’rﬁllﬁ Fﬁ@“ﬂ&ﬁ(f%%‘{ Yatelrile and

pot assi um phosphat e nonobasic buffer at pH 3.0 with W

| unm mai ntai ned at 60

detection at 280 nm [ 00399%dathabliatissta@ur ed for 30 m nutes
(uncaat ed) were Guibjlect.ed |t oAUGe conv€nt |unisd onm by test,
Oxycqgdone hydh ashhor || d@arywaSnginlatingsk/hr)Omb@n | Sapay at ghr)
25t abl'etsneach wed h Q026L.| ofz20a I Z mo XT ur e2m 20 20
acet gni MeaNe ancg &3 ¥oed 0asgdric il d[WalBouT 08982y NME0250
(SGR)[ungpr consant| megneti GoFti[TTRG TN a2k00-d0a79 | 0112
vol unetTizpy T asky gt |200n tghpets VETEE orgg[; etrel 055, 0
di spersgEh R frorgsgver ”Sldé”l The bsulp“g sot qlzbunbo_\mgl SR
di | ut'ed—ane—amahyzed by reverggd=phagghigh;perfgigrancgso,
I qui g-ehonptography {HPEC)—gp—Yatefs Attaptts a4 o3-%a
X 30258 AM—S5-tum-celumMm naat al ned—at 60Custhre—=a chr e
phase—conststifng—210— ﬂffta"%é'lﬁ‘t lﬁi)s‘ie'dj:l e—and—potasstum
phosphate bgsicpuf feralyPr p KUI’,‘,’i,t h WV detection at
280 nm—-00360LTRe+estil-tS—are—preseptodiarable 24 5
Tabl e—24 (ng/mly g ey J Gpprig) LGghm) faed DL U L T
oxyca N HCH- Y g5 7 Cdnteht uhif 59;”1 t ynp% oxycodone
HOO! MEAN o 9.97 84l utlil%n % | él_estsééf R n6.1566) 10
hr 26 25Rr 39 '#2ne| 6218 d 238 23.8 .24 Y 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 9.8 NA 113 114 NA NA NA
Treatment 1C-fasted
L Conax max AUC, AUC, tine A, tiag
(ng/mL) (hr) (ng-hr/mL) | (ng-hr/mL) (hr) (1/hr) (hr)
| N 22 22 22 22 22 22 22
_ MEAN 13.6 375 110 11 4.18 0.169 | 0.0227
’ SD 3.79 1.38 18.5 18.5 0.594 | 0.0256 | 0.107
T MIN 8.64 .00 70.6 711 292 | 0.135 0
MEDIAN 12.9 3.75 112 113 413 0.169 0
MAX 23.7 6.00 142 143 5.14 0.237 0.500
GEOMEAN 132 NA 108 109 NA NA NA




89 12 hr 98 relative to the |abel claimof Oxycodone
HCL 10 EXAMPLE 25 [00361] In Exanple 25, two different
A00 W&l et s i ncl uding 60 ny (Exanpl e 25.1 BrkfIB2#7/992515
and 80 ng (Exanple 25.3 and 25.4) of oxycodone 15 HC
were prepared using high nol ecul ar wei ght pol yethyl ene
oxi de and | ow nol ecul ar wei ght2pol yet hyl ene oxi de. Two
100 kg batches were prepared for each formulation. - 211
- Exanple 25 Ingredient ng/unit ng/unit Oxycodone HCl 60
80 Pol yet hyl ene oxi de (MAN approxi mately 4, 000, 000;

Pol yoxTm WER- 301) 229.7 216 Pol yet hyl ene oxi de (MAN

appr oxi mat el y 100, 000, PohYQxmin O6HastL0) 106, 3 100

Magnesi um Stear at.g 4] 4. Lotjal aCore] Tabtgt [Ve,ght (mm) [40Q,

400 xanEi € 25 (do/dD- 12 @p- _(@,,ﬁhlj' @,,Q.i,r,,mt’ ChnSTZe AP0 i(_g(h,)

100 kg 16 kg 100 Ko —Goat]i ng;grg/ unt tgmgfumid  Qoagyy figm
T ght

K
coat i ngEaNIE TRt —Tapizet Wairght <y 416 436 Exqnpte—;
25. 1 25-2p25 32974 1CqRki M9 Bab eS8 (KROtar | o7

0

MIN 7.38 1.00 76.3 77.8 3.1 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]
IB 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.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 LA,
1B, 1C; reference = Treatment OC); Y 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 OxyComin® 10 mg
20 in the Fasted State (Population: Full Analysis)



91. 440 96. 307 95.568 98.924 The processing steps to

manuf acture tablets were as follows: The magnesi um
stV R3MAs passed through a Sweco Sifter eqtfPEBRY7AIEHE
a 20 nesh screen, into a separate suitable container. A
Gencto "V' blender (with 1 bar) - 10 cu. ft. was charged
in the follow ng order: Approxpgately 1/2 of the

pol yet hyl 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
WER 301 -212- 3. Step 2 materials were blended for 10
mnutes with the | bar on. 4. Magnesium stearate was

char gedcdmpasisdrnd Gento "\Cmdl ender. 51 Step 4 mvterials
were bleadadrémpr 2Lgveh €5 30k4 Bonlili@cel | DAS Méah-  690°FicEtidence
bl end| was charged i Rh @ Gl eameriadlr ed, Strakinl €ess staavar
contal ner. 57. Stlegsveerddnedfd Was conpr es@&adetenck)ar get

wei ght aava gi® statigos tabl e 7pres®)at 1247,000 { ph.2esi02g9]
13/ 32 1 nehssi@ndar d wound,| [cosravesenbosised) tppls5i4ngi06.57]
8. Step IT ve.akl etjs well | ogded[iznilg a ¥U8 i%wch Accellas Conates)
coating pan at a load of 91.44.8y (Bxanple 25.1), 96. 307
kg (Exanple 25.2), 95.568 10kg (Exanple 25.3) and 98. 924
kg ( Bxamplqere2mead from BNOTRENp@N oSS @etriva@ansS gtulagt byGrabserility the In
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excipient ratio (40 mg, Example 14.5). In addition, level | 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




9 70 65 75 72 72 9 End curing, add 20 g Mg St 71 74 30
72 9 Start cooling RL - 32 30 52 9 91 - 24 30 36 9 94
2% BYG3¥ End cooling 10 det erni ned accor di Hg/B3E2A06d
1, 2 tenperature neasured at the inlet,' tenperature
measured at the exhaust. 15Table 25.1.2 Exanple 25.1
Uncured cured, coated Tabl et -Bspensi ons Wi ght (ng) 401
(n = 120) - Breaking strength (Tsl) 112 (n = 50) WO
20081023261PCTRB2007/ 002515 -215 - Table 25.2.1:
Tenperature profile of the curing process for Ex. 25.2

2 Readily abused with additional Moderate  Tools for 1V 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 (¢.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 m! 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.14.2 Ex. 143 Ex 144 Ex. 145
10 mg (J0mg) (5mg) (20mg) (BOmg) (40 mg)
None (intact tablets) 34 19 20 20 18 19

15

"relative to label claim
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[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 [ testing

[00396] Level one testing included crushing with a mortar and pestle and

simple extraction.

15 Level | 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
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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) (15mg) (20mg) (30mg) (40 mg)

Crushed tablets 92 20 4] 44 4?2 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 I 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
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OxyContin™ 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

5
% oxycodone HCI' released
Crushed Tablets in OxyContin™ Ex.7.2 Ex. 142 Ex. 143 Ex. 144 Ex 14.5
Extraction Solvent (10 mg) (J0mg) (I5mg) (20mg) (BOmg) (40 mg)
Water 92 8 32 30 28 51
40% EtOH (v/v) 101 5 24 18 22 40
Vinegar 102 I 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
10
[00400] Level two testing included milling, simulated intravenous (IV)
preparation, thermal treatment and extraction.
Level 2 Results - Milling
15
[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 (I minute) was determined to be 10.5 kJ. In
triplicate, material equivalent to one dosage unit was removed and analyzed
20 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 AP, The OxyContin™ tablets
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were milled into a mixture of larger pieces and some powder resulting in
nearly complete release of the API. Table 27.6 contains the average amount
of AP1 released from the milled tablets. As previously mentioned, the ground
Example 7.2 and 14.5 tablets swell and become gelatinous. This
phenomenon provides protection against dose dumping. Figure 41 contains

representative images of milled tablets before and after dissolution.

Table 27.6: Milling Results - % API Released at 45 Minutes

% oxycodone HCI' released

Sample Preparation OxyContin Ex. 7.2 Ex. 14.5
(10 mg) (10 mg) (40 mg)

Milled tablets 93 47 52

Control - intact tablets 34 19 19

(45 min release)

! relative to label claim

Relative In Vitro Dissolution Rate

[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
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.

Particle Size Distribution of Milled Tablets
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[00403) Milled Example 7.2 and 14.5 tablets (coffee mill) and crushed

OxyContinTM 10 mg tablets (mortar and pestle) were analyzed by sieving to
evaluate the particle size distribution of the milled material. The tablets were
sieved for 12 minutes using vibration. The sieves used and the corresponding
mesh sizes are presented in Table 27.7. As shown in the particle size
distribution graphs in Figure 43, 70 - 80% of the milled Example 7.2 and 14.5
tablets are larger than 600 um. The large particle size of the milled material is
likely disagreeable to snorting. OxyCominTM 10 mg resulted in a much

smaller particle size distribution.

Table 27.7: Sieve Sizes and Corresponding Mesh Size

Sieve Number Mesh Size (um)

30 600
40 425
60 250
80 180
120 125
200 75
325 45

Level 2 Results — Simulated Intravenous Preparation

[00404] Example 7.2 and 14.5 tablets were milled in the coffee mill (as

described above) and placed onto a spoon. The OxyContinTM 10 mg tablets
were crushed between two spoons. Two milliliters of water were added to
each spoon to extract or dissolve the drug product. The milled Example 7.2
and 14.5 tablets became viscous after the water was added which resulted in a
small amount (< 0.3 ml) of the liquid being able to be drawn into an insulin
syringe and analyzed for API content. Very little API was recovered.

Approximately one milliliter containing half of the API was recovered for the
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crushed OxyContin 10 mg tablets. Table 27.8 contains the simulated

intravenous preparation results.

Table 27.8: Simulated IV Results - % API Released

% oxycodone HCI' released
Sample Preparation OxyContin™  Ex.7.2 Ex. 14.5
(10 mg) (10mg) (40mg)
Simulated 1V prep 49 I 4
Control - intact tablets 34 19 19
(45 min release)

I'relative to label claim

Level 2 Results — Thermal Treatment
10
[00405] Thermal treatment was attempted in the microwave; however, testing
was unsuccessful in small volumes of water. The milled Example 7.2 and
14.5 tablet material could not be contained in 10 — 20 ml of boiling water
therefore the amount of water was increased to 100 ml. After 3 minutes at
15 high power in an 800 Watt microwave oven (GE Model JE835), the
remaining liquid was analyzed for API content. Additionally, extraction in a
small amount of boiling water was assessed by adding 10 ml of boiling water
to a vial containing a milled tablet. The vial was vigorously shaken for 15
minutes. As shown in Table 27.9, after applying thermal treatment the milled
20 tablet retained controlled release properties that prevented complete dose
dumping. The microwave experiment was not performed on crushed
OxyContin tablets; however, comparison data from the boiling water

experiment is presented.
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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)

Ml.lled tablets m_lOO ml hot water N/A 44 52

(microwave 3 min)

M_|Hed tablets with 10 ml hot water (15 89 58 6]

minutes shaken)

Control - intact tablets 34 19 19

(45 min release)

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

15

20

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.

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.IN HCI 97 45 51
0.2N NaOH 16 27 17
Control - intact tablets 34 19 19

(45 min release)

!relative to label claim
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Level 3 Testing

[00407]
Temperature (RT) and 50°C.

Level 3 testing included extraction for 60 minutes at Room

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)

*OxyContin
(10 mg)

Ex. 7.2
(10 mg)

Ex. 14.5
(40 mg)

% Oxycodone' 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 HCI

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
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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,
5 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.

10 [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

15 [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-

20 related adverse events.

Subject selection

[00413] Screening procedures were performed as described for Example 26.

25
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pul se oxi mst r ?f£ i ncludi ng "How do you feel ?"

| nqui ry. fOpﬁwr&%\% dg e Iarrtérﬂuerrﬁ§/foartliléfth%>taéry be
per f or med p?éser@tﬁ%krabl@ 20f|. Period 1). . . .

25C i ni cal | abor at oryeval uati ons(i ncl udi ngbi ocheni stry,
h&at ol ogy, and urinalysis [UA]). 12-1ead

el ectrocardi ogram ( ECG) . Screens for hepatitis
(including hepatitis B surface antigen [fl BsAg],
hepatitis B surface anti body [ HBsAb], hepatitis C

30anti body (anti-HCVD, and sel ected drugs of abuse.



- 220 - Serum pregnancy test (femal e subjects only).
Serumfollicle stinmulating hornone (FSH) test

( PEPRERNSAusal femal es only) 51 nclusion crit&VB24000%71
Subj ects who nmet the following criteria were included in
the study. Males and fenal es aged 18 to 50, inclusive.
10Body wei ght ranging from 5024»- 100 kg (110 to 220 | bs)
and a BMLand(kg/ n2). Healthy and free of significant
abnormal findings as determ ned by medi cal history,

physi cal exam nation, vital signs, and ECG Fenal es of
chil d-bearing potential nust be using an adequate and
15rel i abl e nethod of contraception (e.g., barrier with
additional spermcide foamor jelly, intra-uterine

devi ce, hornonal contraceptioﬂ%PH&%ﬁonal contraceptives
al one are not acceptable). Femal es who are post nenopausal

nmust have been postnenopausal > 1 year and, have el evated
serum FSH. 26v+%%%ﬁg—%e—egizgﬂﬁ—fhe—%eed—g§?Bﬁged—during
t he study. ExIANeNSn criteria [(’)(’)EWP“CFHP f ol |l owi ng
criteria excluddd pot dmt@:abostu@ﬂ@mw f r onEtdneplstdidy. 25
Fermal es who ar e 2pr egnantx Gpasplé 14e betla dryowninhowigoni ¢
gonadotropin test) or lactating. Any history of or
current drugq or al cohol abuse for 5 years.
Fﬁ%torySHng?oﬁﬂyr?urrent conditions that might interfere
wi th drug 30absorption, distribution, metabolism or
excretion. -221 - Use of an opioid-containing nmedication
in the PY418130Thrasredy ipfledegityro SPdXprEIRAS: saahstith A58 dase
oxycodone,,dR@idifa8¥0 MBere Was b Ya@oBfpLOIBOMMIS: six A s BEIEQN dbse
of frequent nausea or enesis regardl ess of etiology.

Any hi st or¥imgtistegaensip eachsidnaeitpdt Puiiieecagh peiiodsupissit were
sgguet ac. Bt 6 ABLLAPSild Yy kU Rl (hdtnSY ofitkishidy
the 30 days preceding the initial” dose in this study. Any
si gni f i carfirugsthrpeahst8chopisiiglavhes Bimigjayasiop e diudydups and
nitial dQgeddheliMed i3ty HEBE72ho A BlocBRALCAL | ON

i ncl udi ng thyroi ornone repl acenent erapy (hornonal
contraception is allowed), vitam ns, herbal, and/or

m ner al l e ' - r i t -
i1 al R, CHERER sufthertd, it {18 B cEERERD Ry i subjeers
ptecedi ng venelfed ahoodasd mEilgFDHwighgfabltrakiidsgt30aninges mior tche
study dru d. 1 st ai ' &
ontirel'y agpitigenh B b bl T3l Rt GXARNFo me
al cohol i ¢ tidarewaly@4) mitohi vatef. dlotfyedewgprel lofvd@Jor hdleass 4 burs post-
initial std%dey drug adm ni stration (Day 1) or anytine

foll ow ng CHi ti al study drug adm nistration. 20H story of
snoki ng or use of nicotine products within 45 days of

st udy d dm.ni.stratio r a [ tive urine tini

cebe” aldaftor Sighu i3 ods®BRED o v A Ssd 2 gy 13 ours
prior to aelaiwits Exahplond.dforimhBtist srdyxydlongs® dkingnyt i me
during the study, except as required by this protocol.
25Positive results for urine drug screen, alcohol screen
at Checkooum |of Seae&ls wat biastingadtdn MBSt BEAPoS UM VEHIS receiving
|nnun|zed),_%Pt|¥q§V. EQS|Blve Nal oxone HO ghal | enge = .
test. their dose of Exappieldricfarmpjlatigniop @y c gy nay iFrs Temaigeiin
kppown - hepah apiigtt gositichOBPNMIHIluh lof @ %eurs - 222 - - The

I nvesti gator believes the subject to be unsuitable for
reason(s) not specifically stated in the exclusion

criteri po4if)O3FAeiSuRhE: SeqiBR&L foNor2ddsink RRdY BSJsUST on
criteria and none of the exclusion 5criteria were

random zed into the study. It was anticipated that

approxi mately 34 subjects would be random zed, with 30
subjects targeted to conplete the study. Any subject who
di sconti nued coul d be repl aced. [ 00374] Subjects were
assigned by the random al | ocation schedule (FtAS) in a




Urine pregnancy test (for all fermale subjects).
Verification of nedication and nedical history.

5B 2P%At nmedi cation nonitoring and recor dPGHIB2MINEEEe
Event nonitoring and recording. 1003771For subjects to
continuc their participation in the study, the results of
the drug screen (including al-gghol and cotinine) had to
be avail abl e and 10negative prior to dosing. In addition,
conti nued conpliance with concomtant nedication and

ot her restrictions were verified at Check-in and

t hroughout the study in the appropriate source

docunent ati on. 1003781Prior to the first dose in Period
I, subjects were random zed to a 15treatnment seqguence in
whi ch t é4M¥23Ihd Dugngthe sedy.pewatera et sandreengagep aefigatons were
speci fied B¢l aniRfal i iAB0dinS 6RHEPLSuRC bR Ab Rk Gre ! fffse
random al | ocati on sched%?g ((1RA8§ \A/asprgtepér ed bylgsa s
bi ost at i st’P&i 4 rRBIRASAAANISRPo MrdNIYOkHe eval uation of
the results of the study. Random zation was used in this
study to enhance the validity of statistical conparisons
across 1¢0434IneRiced saaplepioRdamities ¢ryeedone plasseeprestaBofsor
this study,@dL %&Q%@cﬁﬁpéeﬁg sﬁlﬁec?ﬁ?a&iggeﬁanqi;at J@,bi,ff.s-?@-z]ﬁ, 3,3.35,4,

Sequence Peri o Peri1 od 2Peri Period 4 Tr eaf ment
1 OC IC | ALE ¢80z 1682428332 36 4Bnd @2 (o4 pesBiosBfoDendhA
WO 2008/ Oé%g@g.PCT/lBZOO?/ 002515 - 224 - Study Procedures
1003801The study included four study periods, each with a
sithgl e dose 5 admi nistration. There was a washout period
of sevefyays DSINGONMOSE AUFILILERLE AR drlue ey filatdiing
period . r'ing eac prloal, subj ect's were con /héd T o

t he study cgihteer dmdomdirée velagunplureointottobeadontainisg KaEDdA of
the study drugs .thrgugh 48 hours follow ng adm nistration
of the st S ARUGY, PR <P deePilshs bEORRGBT 185 Ml 3t
72-hour pnatéakirlemid cheonfddeBéphi Aindea atassdpadsonpeaid method he
sggrjj ects were adm ni stered one of the test oxycodone
formul ations (10 ng) or OxyContie 10 ng tablets (DC) wth
240 nlL @fo426it eMhe fiadyl c@WipregomprbOednerd ivefa/ e foirgdtas agibed foor
fast ed tre]%at rrert ). Subjects receiving fasted treatnents
cont i nued ng‘Pe@é- fromfood for 4 hours 15fol | ow ng

dosi ng. Subjects receiving fed treatnents started the

st andar I DA hi gh-fat breakfast 1 hutes prior
to adm ﬂqoggﬂat i(rE‘hreEH ‘S?’E@“Sosf‘lﬁié.aresﬁ%]"%t’ﬁg’\?%ﬁe{?dosed 30
mautes after start of the nmeal and no food was all owed
for at |least 4 hours post-dose. 20[ 003821Subj ects
received naltrexone HCl 50 nipkleP$-éts at -12,0, 12, 24,

and 36 hours ggliatchMeeshis b cdBad PhBh ARk Ak O Qics:

OxyConti e dosing. 1003831Subjects were standing org in an

upri ght dHearipPlppsrameis ki ParylaioaiRe{agye to OxyContin™ 10 mg

their dose of study, pREigGAfit AdpulRteH: €6l AnkigaBI Ned in an

upright position for a 25m ninum of 4 hours. 1003841
inical laboratory sanpling was preceded hy fast (i.e

at least 10 hours) from$ ¥t (not iQ:Teé}ﬂﬁef‘iQf?‘ﬂﬁbt &P’ Confidence
Fasti|Mtisas not | r¥qulTesd |f ¥r | ReferepreR| ng st udy daydnterval
79 81

- 225-| Crex (ng/mL) 13.9 133 105 (10106 10851)
AUC, (ng*hr/mL) | 79 | 138 | 8 145 95.7 (93.85; 97.68)
AUC,¢ 79 | 139 | 8l 146 95.6 (93.73,97.53)

(ng*hr/mL)




1003851 During the study, adverse events and concom tant
medi cati ons were recorded, and vital signs (including
bMIbH ¥ 2% ur e, body tenperature, pul se rate, PGHEB2007/002515
respiration rate) and SPO2 were nonitored. 5[00386] Bl ood
sanpl es for determ ni ng oxycodone plasma concentrations
wer e obtained for each subjecbs4at 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. 100387]

For each sanple, 6 nL of venous bl ood were drawn via an

i ndwel i ng 10cat heter ancUor direct venipuncture into

t ubes: QNG AkD AT 5R KRG ATk RAGH AR mdaR cMlutalh B2k TAne 1n
Vacut alahkdklio thamacidal, ed seilekiemdahon tubes). Pl asma
conceht&teans 191 LOXYGREMIC OWRHLAINY LaRiubld ed by a

val i d8ta86loflre@tlin€hn CHHIORBRLIQGEARBY (kARLE W FBES). SRES6IELE] C
nmef hoehnsfdb&Stbed yo ICanphiet i on Procedures [00388] The

f ol | olopgosil@eatuyaes: meHememieat FREesieNastapecesl). Lmirmsthrord al |
subj eenlergt link tangfbrm@t kackyto (rGirsdly. Conpl eti on) or upon

di scontinuation fromthe study: Concom tant nedication
eval uat i 20 [ ou
Feel ? | @Blz?y Yhil%gli”%a egg%gxna |%‘ﬁ1 f%f%&@g}%{%ﬁ W&%&ﬁfxcal
| &bor at or 3D>9/€ahtuat100nstablet$0h thdifergstdsé.ochemi stry [fasted at
| east 10 hours], hematol ogy, and urinalysis). 25Adverse
event eval uations. Serum pregnancy test (for fenale

subj ects only). [00389] ThEXAMBLES2%f this study are
shown in Tables 261 to 26.5. 30Table 26.2: Mean pl asna

phar mac ti dat Treatnents | A 1B, 1C and, OC
O o ot AP s el 8 B ect B0 5o T kst Boushy Snd oS
Tteat ment thévkeacheniCiwo- periodaa/)c \«M@,roséb\/eﬁtﬁdy ihiheglthphymhn n
ng/ mL hr AN hr
N'52"15) 1 subiberd S Iha B s b St g ps Bropngs 11 § )
0. 0833 SD day@dioze 461 B0 m3p) 4xtmblalloB@#htile R2R2c LhrQEaNdN Contin®

formulation (10 mg) in the fasted state.

20 [00430] The study treatments were as follows:
Test treatment; Ix Example 14.1 tablet (10 mg oxycodone HCI)
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.



0372 1.00 1.13 86.2 3.34 0.114 0 MEDI AN 10.7 5.00120 121
3.94 0.177 0 MAX 20.5 10.0221 223 6.10 0.207 0.500
GEOEANI282663 NA 85.8 128 NA NA NA Tr BEE/HHr/002515
1B-fed C" t. AUC, AUC ,,ctin: A,tin (ng/nm) (hr)
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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.



MEAN 14.2 5.25 133 134 4.37 0.164 0.0833 SD 3.36 1.48
40.2 40.3 0.947 0.0283 0.195 MN 8.11 3.00 63.7 64.5 3.28
OVIDYBG3WEDI AN 14.2 5.00 126 127 4.22 0. 165 BCHIBRO0TE02515
8.00 205 207 7.00 0.211 0.500 GEOVEAN 13.8 NA 127 128 NA

NA NA

10

15

20

25

Treatnent I1CGfed t,,,,,, AUC
- 246 -
Table 29.1
Period 1 Period 2
Sequence Treatment
1 1x OxyContin® 10 mg Ix Example 14.1
2 1x Example 14.1 I1x OxyContin® 10 mg

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
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
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

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.



AUC",-tla, A-, tia, (ng/nmL) (hr) (ng-hr/nm) (ng.
hr/mL) (hr) (I /hr) (hr) N 12 12 12 12 12 12 12 MEAN 17.1
A WO 200883289 4. 41 0.162 0.0417 SD 4. 66 1.21 4BCHIB§07/§02515
0.843 0.0263 0.144 MN 11.6 1.50 91.4 92.5 3.43 0.107 O
MEDI AN 16.5 4.50 122 123 4.03 0.173 0 MAX 27.9 6.00 218
219 6.49 0.202 0.500 GEOVEAN.3675

[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.

5 [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
10 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

period.

[00445] For each sample, 6 mL of venous blood were drawn via an indwelling
15 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

20 Example 26.

[00447] The results of this study are shown in Table 29.2.

Table 29.2:
25 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 (Tes()b N (Reference)b Reference® Interval®

Cumax (ng/mL) 81 9.36 81 9.15 102 (99.35, 105.42)




NA 133 134 NA NA NA Treatment 0C-fed tm" A
UC, AUC '"112z At ti", (ng/nmL) (hr) (ng-hr/nL)

(AR HPYREI (hr) (1 /hr) (hr) N 12 12 12 12 12PGUDIBRRO7/MRAN
13.2 3.17 142 143 4.83 0.146 0 SD 3.20 1.85 39.3 39.5
0.702 0.0189 0 WMN 8.85 1.00 95.2 95.9 3.93

10
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25
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- 248 -

AUC, (ng*hr/mL) 81 107 8l 109 983 (95.20, 101.48)

AUC, (ng*hr/mL) 81 108 | 8l 110 98.0 (94.94,101.19)

?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.

> 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
transformed back to linear scale.

4 90% confidence interval for ratio of metric means (expressed as a percent). Ln-transformed
confidence limits transformed back to linear scale.

[00448] The results show that Example 14.1 tablets are bioequivalent to

OxyContin® 10 mg tablets in the fasted state.

EXAMPLE 30

[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.
[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

[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
antagonist naltrexone hydrochloride was administered to minimize opioid-

related adverse events.



0.105 0 MEDI AN 12.3 2.25 124 125 4.760. | 46 0 MAX 18.1
6.00 218 219 6.59 0.176 0 WO

20UBX6YEIBIPCT/ 1132007/ 002515 - 227 - PCT/IB2007/002515
GEOVEANL2. 8NA137138NANANA NA = not appli cabl e.

Tabl e 26.3: Mean pl asma pharmacoki netic nmetrics data
5Treatnments 1A, 113, 1C and OGs¢fasted state) Treatnent
1A-fasted t","" AUC, AUCnr too k tlag (ng/nL) (hr)
(ng-h r/mL) (ng-hr/nm) (hr) (I(ir) (hr) N 20 20 20 20 20
20 20 MEAN 8.84 4.60 109 I1] 4.660.1560.0250 SD 2.25 1.90
20.1 20.3 1.26 0.02790.112 MN

Subject selection

[00453] Screening procedures were performed as described for Example 26.

5 [00454] 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

10 abstain from caffeine or xanthine entirely during each confinement.”

[00455] 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

15 complete the study.

Check-in Procedures

[00456] The check-in procedures performed on day —1 of period | and at
20 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 fasting for a minimum of 4 hours.

25 [00457]  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 30.1.



4.85 2.00 69.0 69.8 3.56 0.0752 MEDI AN 8.53 5.00 114 114
4.29 9.22 0.1620 MAX 13.2 10.0 138 139 0. 1950. 500
GEOVEEAP282656 NA 108 109 NA NANA Tr eat PeHtB2007/002515
1B-fasted C",,,, tn,"x AUC, A UCifirt1l/2z (ng/ nL)
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1919 19 19 MEAN 9.97 4.58  _»950-

Table 30.1
Period 1 Period 2
Sequence Treatment
| 1x OxyContin®4O mg 1x Example 14.5
2 Ix Example 14.5 Ix OxyContin® 40 mg
5 Study Procedures

[00458] 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.

[00459] At each study period, following a 10 hour overnight fast, the subjects
15 were fed a standard meal (FDA high-fat breakfast) 30 minutes prior to
administration of either Example 14.5 formulation or OxyContin® 40 mg
tablets with 240 mL of water. No food was allowed for at least 4 hours post-

dose.

20 [00460] Subjects received naltrexone HCI 50 mg tablets at -12, 0, 12, 24, and

36 hours relative to Example 14.5 formulation or OxyContin® 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.
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[00463] 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.

[00464]) 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,
4.5,5,6,8,10,12, 16, 24, 28, 32, 36, 48, and 72 hours postdose for each

period.

[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.

[00466] The study completion procedures were performed as decribed for

Example 26.

[00467] The results of this study are shown in Table 30.2.

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)

LS Mean® Test/ 90% Confidence

Metric N | (Test)’ | N [(Reference)’ | Reference® Interval’

Conpx (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;;r (ng*hr/mL)

76

516

80

558

924

(90.00, 94.96)




(ng/nm) (hr) (ng-hr/nm) (ng-hr/m) (hr) (2/hr) (hr) N 22
22 22 22 22 22 22 MEAN 13.6 3.75 110 Il 4.18 0.169
OVLY98/0883683 79 1.38 18.5 18.5 0.594 0.0256 0. AGFABRAR(OLSH4
1.00 70.6 71.1 2.92 0.135 0 MEDIAN 12.9 3.75 [12 113 4.13
0.169 0 MAX 23.7 6.00 142 143 5.14 0.237 0.500 GEOVEAN
13.2 NA108109 NA NA NA 2252-

? 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.
® Test = Example 14.5 tablet; Reference = OxyContin® 40 mg tablet.
¢ Ratio of metric means for In-transformed metric (expressed as a percent). Ln-transformed ratio

S transformed back to linear scale.
4 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.



WO 2008/ 023261PCT3B2007/ 002515 - 228 - Treat nent
OC-fasted C,,,"x Lax AUC, AUL, lin. 21/45 tleg (ng/nl)
( KYO 2004438/ nL) (ng. hr/ L) (hr) (1 /hr)(hr) NABIBIYARIT
19 1919 MEAN 9.73 2.82 114 115 4.82 0.1540 SD 1.67 0.960
26.0 26.2 1.41 0.0379 0 MN 7.38 1.00 76.3 77.8 3.11
0.0839 0 MEDI AN 9.57 3.00112-292-4.37 0.159 0 MAX 13.2
5.00181

Subject selection
[00473]  Screening procedures were performed as described for Example 26.

[00474] 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 [00475] 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

[00476] 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 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.



183 8.27 0.223 0 GEOVEAN 9.60 NA112 113 NA NA NA

NA = not applicable. Table 26.4: 5Statistical Results of
OXRYAYMHE2Phar nacoki netic Metrics: Bi oavai | abP¢T/AB007/002515
Exanple 7.1 to 7.3 Tablets Relative to OxyContin't 10 ny
in the Fed State (Popul ation: Full Analysis) Conparison
(Test vs. Ref) LS Mean Ratio-Qbgaest/referencet Chmax 90%
Confidence Intervatb AUCt LS Mean90% Confi dence
Ratiolntervatb (test/reference). A vs. OC 67.5 [47.84 ,
95.16] 62.6 r[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] 103 Least squares nean
from ANOVA. Natural log (En) netric neans cal cul ated by
transformng the In nmeans back2bl3He |inear scale, i.e.,
geonetric neans; Ratio of netric nmeans for 1n-transforned
nmetric (expressed as a pergent),. n-transfpried ratio
transf or med—back—to—tinear SHe (test—=FEW dent +A |
B, | C .refere¥dHenceTr eat ppnt QC) ; Treatmentconf i dence
interval for ratlio of lrxﬁhxymnm‘r@'amOSng expicBsathlakd. 5
percent). Ln-transfornmedxegeahpedense | iiRidxsCoitaftabaigred
back to linear scale. 15 Table 26.5:

Statistical Results of Oxycodone Pharmnmacoki netic Metrics:
Bi bavai B#Ihresedakesnple 7.1 to 7.3 Tablets Relative to
OxyContin 10 ng 20in the Fasted State (Popul ation: Full

Anal ysi s WD 2008/ 023261PCT/ 1112007/ 002515 - 229 -
Conpar i §00478]  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.

[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.



(Test vs. Ref) LS Mean Ratio (test/re ferenee)a Cmax 90%
Confidence Intercolb LS Mean Ratio (test/refereneef AUC
900 WEHI2BWénce |idervalb 1A vs OC 89.5 82 769BCHBHB7/0@515
92.26 , 102.791 1B vs. OC 99.0 [91.33 , ]07.30] 101.0
195.42 , 106.57] 1C vs. OC 133.0 [123.23 , 143.86] 96.4
[91.43 , 101.68] a Least squases nmean from ANOVA
Natural log (In) netric neans cal cul ated by transform ng
the In nmeans back to the linear scale, i.e., geonetric
means; Ratio of netric nmeans for In-transfornmed nmetric
(expressed as a percent). Ln-transforned ratio

t r ansf onevads)b amlh@mle |stﬁ]8ﬁ”ad€e@s%'e@el{t§ A&l comeoli QAL @I atibdy, wéé
B, IC reference = Tre : b 90% confij dence

i nterval figrordedyng vypl ﬁ*ﬁé\tsﬁmeuﬁe&h@ot BRERVESs Bodty tefapegature, pulse
percent) . hi:dnbaephRlonesleRaPOSNER hdribled. t r ansf or med

back to linear scale. EXAMPLE 27 101003901 In Exanple 27,
oxycodone HCl tablets of Exanple 7.2, and Exanple 14.2 to
145 5 congpaay nglo]eg’sanlées fgpdetgfglnnlﬁéq&yf‘rg)doqgpﬁﬂ&%@&@raﬁir@l

respectlvel were su Jecte to a variety of

resi st an(:e’*’ftre@,lt‘i“ﬁ@j forigdch gutinse et dosd aﬂﬁ@?@é land, ,t?e5m3(:§a§ 4,
extraction 4.8, ewal(abeiel bR £ SARAG) hBup Bytddsator a0

chemi cal manipulati'on. 15°1003911 Test results are
conpar ed trsriedntrol data, defined as percent Active

Phar maceuti cal Ingredient (APlI) released for intact
tablets after in vitro dissolution in Sinmulated Gastric
FIQi d wil@0483it Eormpeotesapr®@ERY nfloef vafousiblnetl esre dFiwvis via an indwelling
conpar at or xi mat e
the. amountcS0r SADH Shed SenEl R R R btk b KOEBTRY
when t he pnochagtlantsPlasakeennastraiongof @ycodavaivezimuantified by &s
for the cur mar dforrrulatlo are
present ed F (rﬁ(?at%dd uf'flr(c?'%od?tato rap\/\/élutndep[1 68@59%%%"“"”& It‘I;r%t}eord(rent
strength tabI ets (10 15, 20, 30 and 40 ng oxycodone

2 es

o0 14, &) RHE PRt R ks R o iR g Gpht o
about t he B@meleszléze and wei ght, therefore all testing was
performed on the bracketing tablet strengths with the

| owest APl to excipient ratio (10 ng, Exanple 7.2) and

t he hi giomag7)APIThé @sults 3BMis-stely areshewh i Bdbiles3 1(240 ny,
Exanple 14.5). In addition, level 1 testing was perforned
on the internediate tablet strengths (15,20 and 30 ng,
Exanpl es 14 2, 14.3 and 14. 4yaBi@3Bssess the resistance to
physi cal i pul.ation, and subsequent chem ¢

extraction, vvﬁlé‘HStlfél Regulss Wﬁ%ﬂoa%@aﬁa%&ot@etwwlﬁ%r

Stesting mea%amm]upe&wmds PHmiIeRE Rl €lo0:3E ohiF®rmg
| evel s of testing. enp a coffee m |l which resultedln

sinilar particle Q‘E%F%Fi/egtst‘qt%@topdﬁ%o“aﬁd” An#yiigr anmount of
extracted APl for the mlled bracketing tablets (Exanple

7.2 and 14. 5). I0IpP0393T _ummexperi mental T&EC NN eanndard
for tsSTREHI Mg WeTe [OFSHITEW [RerEERY | kereRhQG edun@agiior

si mul @h,'x{ﬂkymﬁ‘)”u eval gat|i g, CoTgIon 11@17110 S %6 dLUb@zSOFWISQ

| evel AUE (ng* /Iy’ T P33 st i ”!16‘3&0' y 9_‘F§ T cu29‘293 98.18)

pr ovi ‘A‘FJC,,,;(hg“HéMU”" R 0N pf tgher Tejgtve eyl (92!12’“9!7’74)

IOV Ml Ay o ~ | AA
gi tante—otverar—approac lco anper+ng—v
consi

adered thes i ncl ude mechani cal forcazé{)@ F |
15dang; : ba gsmjflg g;ﬁgé% “%nmfab%ﬂ 79T B CPETyae
extr b§ Re re erc ext r,act |bpp and t her mal
treat nent Fevel o™ T anpér resi st ance
represents an |ncrease in the degree of difficulty
necessary to successfully tanper with a drug product. The
definitions of levels of tanper resistance, including
exanpl es of equi pnment and reagents, are presented in
20Table 27.1. Table 27.1: Definitions and Exanpl es of

cal
:



baki ng soda, Reagents are directly ingestibl ecooking oi
and extraction tine is shorter - 231 - 2Readily abused
WM h2844P361 onal Moder at e preparation requi ri ngPSEHR007/002515
pl anni ng Reagents are directly ingestible, although nore
harnful , extraction time is shorter, and thermnal
treatnment is applied 3Preparatéon for abuse

requi resSubstanti al know edge of drug chem stry, includes
| ess readily avail able reagents, may require industria
tools, involves conplex processes (e.g., two-phase
extraction) Sone reagents are harnful and not directly

I Ngest kb & me@X hEALH 10Rand bR R0M (kSRS LA usee?.%.@anismm%ed
Tool srdhasmidbaquiepear &kie.on, mlling tool (coffee mll,

bl end&soys conTdGEQMEaVARFOMBIDf QY0 RRgIed §sQhpatent). ah-6 Mkoned
Ever cloefkrce Bhin ongfoaed ghilao bma sdlasi ¢ sol uti ons | npact m |
(edg., FitzmlIl) In addition to previously listed

sol vents: nethanol, ether, isopropanol, acetone, ethyl
acetate Testing results Control data ("taken as

di r ect ed0048%nd Tepesulfsisbat ipnExtampid k. HBDIOG a4lbiRigs valentto on
testing on,i Cte FXa 7. a anple 14.2 to 14.5
tabl ets mg%”g%P %fﬁ% g?%%§f?§%f%%%ﬁ§KbSP Apparatus 1
(basket) at 100 rpmin 900 m sinulated gastric fluid

hout SGF t 7C. S | es . [ t ak t 4
wag Dou e IGRSNTE T nt Sl P s 2P D TR T b B e
hi gh per f enivadigenisidisdioskddh ferrimgeaplivh {rbltlter@kd ashill@strations of

average results of 10triplicate analysis are report

in Table 2‘7f.g‘2 a%atsegwﬁgrvsafwn@aw SFaodHpenifpa) ap PE"“O“S%
OxyCont i nbauikBletrd withigthe.scopaRF Misd dveatiofComti¢eal vatesyl ts -

% API Releas%g at 45 mnutes relative to label claim -
232 - 10038uiRtoRdf thedhyentapin@dationtodigse shaye and dessrged
hour di sslektin WM tep&fRé dpaRhd 19fhdsd &Kl ih e aRAGH aRfintkA¥ed 1o fall
tabl ets studied. This illustrates the range of acceptable
drug rel ea¥Bithe s¢pge RO 2pRsRded|claimyr nul at i ons tested in
this study. It should be noted that the upper acceptable

l[imt for one hour in vitro rel ease of 5oxycodone HC
from OxYW84RRli nAromber efaefpieness havedgon citpdheeniye disclosures of
Di ssol uti gphiGR Rebsaatdheronasirtfeald @PallhiFhdses. Product 1
Hr Specification Limt Exanpleée 7.215-35 anpl e 14.215- 35
npl e 14. 315-35 Exanpl e 14.415-35 Exanpl e 14.515-35
OxyContinni | 0 ng29-49 10Level | testing 1003961 Level
one testing included crushing with a nortar and pestle
and sinple extraction. 15Level | Results -Crushing
100397] After crushing in a nortar and pestle, in vitro
di ssolution testing was perforned in triplicate for each
product using USP Apparatus 1 (basket) at 100 rpmin 900
m sinmulated gastric fluid without enzynmes (SGF) at 37 C
as 20decri bed above for control data. Exanple 7.2 tablets
were not able to be



crushed using a nortar and pestle and therefore rel ease
of the APl was not significantly increased as conpared to
the control results. Although difficult, tablets of
Exanples 14.2 to 14.5 (15, 20, 30 and 40 ng tabl ets)
coul d be broken into | arge pieces using a nortar and
pestle producing little to no 25powder. This reduction in
particle size resulted in higher rel ease of the API;
however, the swelling of thesitablet matrix, when
di ssolved in SG-, provides -233 - protection against
dose dunping as less than half of the API was rel eased
Whitisedaihed iyi nut es. The OxyContinTmtablets were easily
reduced to a powder using a nortar and pestle resulting
in release of nost of the APE. Figure 40 contains
Ly eprasesstsat piraaringageldd gfl e iended deleas apliagnaseutiralsiogase form,
co&?ﬂ&ﬁiﬂ%ﬂ&hﬁﬂﬁ%ﬁﬁﬁge results for percent APl rel eased
ter crushing. Table 27.4: Crushing Results - % API
Rel @asedoabings #featit es Sanpl e Preparation 14 oxycodone
HC | rel@PSGQt@&nﬁﬁpﬂEEm ylend¥dedlihd bask@ ol Ex. 7.2 (10
ng) Ex. 14.2 (15 14.3 (20 rrglfB 44 Ex. 14.4 (30
ng) 42 E%eolqgacasme%elewg')ts A3 al@rr%‘ﬁétamto tlats 92 20 41
Cbntrol ngmbggqmﬁﬁhMQmsoe&é mn release) 34 19 20 20 18
19 'relative to | abel .claim 1003981 Additionally,
Exanpl e @%. 52t I585f @tecdGiigeitnot be crushed between two
to BRRQANSmEeMYASt rat i ng that additional tools mould need to
be enployed to crush the tablets. Conversely
Oxy E9nt i HHTE BHFRRROSYER B faarsin §riedgis gt EPBB'éth\@IéHL?“PM“d
Su&@@gﬂﬁy Level 1 Results - Sinple Extraction 1003991
qﬁle 7.2, and Exanple 14.2 to 14.5 tablets were
cr ushed ‘i“H“%S%WP%E’rrelﬁ?FG “ﬁgg‘tfP’é“"éarﬁ’:ﬂ“G‘?‘@IHPB’l% \7ast m QREE SGR
of Qubctifg thaettbrad ﬂ@@ﬁatuﬂ%ﬂﬁul@h&ﬂ@a ange@urd GhiclH A kiRs
Soén vari ous solve room t enper at ur e. é@ previ qusly

TGP I & p@yef%r*%% F & tiRiR RETOd Of #deasyrbeyt dSHPHg

in a nortar and pestle and therefore extracti on anounts

2. We r %HQ grtocesy gfr c?aalg ? dWhe%f? mpslt i‘he l%)étglgd(g%ge}legasete r%{‘” 1‘? %onnvﬁtrlonbu

raction
sutuoct@’ab h@@n&lﬂw wglcbfs at hest tlabb%dnirtmwne)@uimoiﬁael pobkihelatesoxide

tof £ E8ich P SLUSNSA sL,ARLEL s 1 emai ned resistant to
conpr h

ensi ve dose unplng whereas the WO
2008/ 023261PCTI 1B2007/ 002515 - 234 - OxyContinTmtabl ets

3.1 el easpdcReH dmal Whdfin IeepAPihe eliaklcg refchsem ARt NG
aver age anmount of APl released in each sol vent
subjected to a temperature which is at least the softening temperature of said polyethylene oxide

for a time period of at least about 15 minutes.

4, The process of claim 1, 2 or 3, wherein in step b) the composition is shaped to form an

extended release matrix formulation in the form of tablet.

5. The process of claim 4, wherein in step b) the composition is shaped by direct

compression of said composition.

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.



Table 27.5: Sinple Extraction Results - % APl Rel eased at
15 M nutes 5 % oxycodone 1-10 rel eased Crushed
Tablets in Extraction Solvent OxyContinEm (10 ng) Ex. 7.2
(10 ng) Ex. 14.2 (15 ny) Ex. 14.3 (20 ng) Ex. 14.4 (30
ng) Ex. 14.5 (40 ng) Water 92 8 32 30 28 51 40% Et OH
(v/v) 101 5 24 18 22 40 Vinegar 102 11 28 35 41 54
Cooking Gl 79 0 2 1 2 6 0.026M Baking Soda 95 6 26 25 29
50 258

7. The process of claim 6, wherein the extended release matrix formulation is subjected to a
temperature of from about 62 °C to about 90 °C, from about 65 °C to about 90 °C or from about
68 °C to about 90 °C.

8. The process of claim 6, wherein the extended release matrix formulation is subjected to a
temperature of at least about 62 °C or at least about 68 °C for a time period of from about |

minute to about 5 hours or from about 5 minutes to about 3 hours.

9. The process of claim 6, wherein the extended release matrix formulation is subjected to a
temperature of at least about 62 °C or at least about 68 °C for a time period of at least about 15

minutes.

10.  The process of claim 6, wherein the dosage form is subjected to a temperature of at least
about 60 °C or at least about 62 °C, or from about 62 °C to about 85 °C for a time period of at
least about 15 minutes, at least about 30 minutes, at least about 60 minutes or at least about 90

minutes.

11. The process of any one of claims | to 10, wherein the extended release matrix
formulation in step c) is subjected to a temperature of at least about 60 °C or at least about 62 °C,

but less than about 90 °C or less than about 80 °C.

12. The process of any one of claims | 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 ¢) 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 more than about 10 °C or below about 62 °C, in a plateau-like temperature profile or when the
inside temiperature of the oven drops below said temperature in a parabolic or triangular

temperature profile.



Sol ution Control - intact tablets 34 19 20 20 18 19
(45 mn release) | relative to | abel claimLevel 2
testing 10 1004001Level two testing included mlling,
simul ated intravenous (1V) preparation, thermal treatnent
and extraction. Level 2 Results - MIIling 15 1004011
Exanple 7.2 and Exanple 14.5 tablets were ground in a
Cui sanartCD coffee m Il wth stainless steel blades
(nmodel DCG 12BC) for | mnute. 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
14r enbuegtoandofaiah Y Z,etheRtyte Gimpsatuut firafie tiversignhmg:uusg nep LGKs a
plaA&Bﬁlrke %: ui?lla;id %ggg’%%t zi%e%é)eljégpe 1rs Q?%é%b%gtoﬂrq; mé”c%;m ql e 1s in
thealkamgbe)ffmm abbre 30 ontutaslto mnaZOhléﬁtser one m nute, Exarrpl e 7. 2
and Exanple 14.5 tablets were mlled to simlar particle
size distributions resulting in both tablet strengths
L5r el dhspragesapfproianiciins lhta|lg vferaihile Aping stERe) ey eHAt N Tm
coB@J@h&Jcﬁlm%mv?eQQ&é&?&%@% G Bl B2 002R Land 3@ temp\éﬁfus%e and/or a
mlled into a mxture of larger pieces and sonme powd

tem@smlrﬁipw@e. n nearly conplete rel ease of the API. Tabl e
27 6 contains the average amount of APl rel eased fromthe

d tab I t d d
bt o8 Sichin 15 Bl PERerbe B ora s ke s Afs st
1nl'EmIstepr@mmﬁd)ﬂhmlﬁ)w:deﬁngmtaptseams wheh e miansit tedpsi@tuchragzhesy.
41 nt t ati i f mlled
sail R ars Pl Sty S REF GG et e b E sfoer Sl ot s
anRﬂ&uﬂxlt:tSnr-ter%eﬁd%h e Eienlsﬁ@smy dadps 480 Wlssid teas eaxyctodosre tHaDabout

r ed , S Pre tionOx . 1.2Ex. . 14.5 (
R e e R A e e TR
tempm aak dtoabb@t e 34d @hfebrb b imh pamigllie aselrngulag kaatpienerd wofilabel

claimRelative In Vitro Dissolution Rate 15[ 00402] To

assess the relative rate of release of the API,
17di sd6¢ preseshoiséaip |l esvhgesinthe isimipeie fuesobrefje Ayring; eecuping gl eroskiows a

plzftgagmkg fo“innE Qhbrei sA8 teﬁﬂp@%‘@éls B0kasMidole oBXand 1R cﬁr?r@ flSis in
(coffee mll) and crushed OxyC ontinTM 10 ng tablets

the WB&etoirfroalr?Gmﬁé§ﬂl@¥eS TRk @snt i nTimtabl et is nore

easily and effectively crushed using a nortar and pestl e.

10, M PR BRI o £ R s abi o4 ol RiFSEET B b

tefhpdr@asand akeréin gfeadluxeg stdpatagts tvihat the thellrsamaceh@émﬁtd r€acOds said
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tht abket &1 eepehhis subsegenpy ébes Wosesaduappanguraby hnlon: A about 10 °C
mhutes. This is jllustrated in F

orBEO O 1 1t drt BR3Pk o e B ol dsrmsieps

dragsthelomissid edn Ok @o intal pakboli0or mipnpa bl teh ser{twrd ptodite. and pest | e)
were anal yzed by sieving to evaluate the particle size
distribution of the mlled material. The tablets were

1% evViéapPetss aiZlawn it werasihadmprigrit proflc dTine thy wvieg stesdgws a

pl?rE‘eﬂ 1l ?01{%1%5 G80RAdLA%nIRAN: 8708 o8 A-esaptRdulif habl &

shown in the particle size distribution graphs

thmmﬁéww@sut 170inutg (oabeR! 2t 9ersi | | ed Exanple 7.2 and 14.5

tabl ets are Iarger than 600 pm The | arge part| cle size

emII rlal likely disagreeable to
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and Correspondi ng Mesh Size Si eve Nunber Mesh Size (pm
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200 75 325 45 Level 2 Results - Sinmulated Intravenous
Preparation 15 1004041 Exanple 7.2 and 14.5 tablets were

mlled in the coffee mll (as described above) and pl aced
onto a spoon. The OxyContinTm 10 ng tabl ets were crushed
bet ween two spoons. Two milliliters of water were added

to each spoon to extract or dissolve the drug product.
The mlled Exanple 7.2 20and 14.5 tabl ets becane vi scous
after the water was added whych resulted in a small
amount (<0.3 m) of the liquid being able to be drawn
into an insulin syringe and anal yzed for APl content.

of erey tehdedtrél eas@Rhtriwdeniuedovwatebes sAP ngciamad @ldytheodueng step ends

o SR RATE o BLL 8l D5 €1t SNl 0
m:ﬁ)«y ©omi lathont Gubagublyl dedps beldabiie tehpeBtucolit mom ﬁwh hleout 10 °C or
ted . i ntravenous aratl n results.

ool OBl REE RORRBI e PEal B oS alhs P
releese @asedornSaniphedr s@pamndom;@@n@enta pmrdbbh(dk(t)nangylaﬁxrnpe?arﬁ&e
1&;lle nmy) Ex. 14.5 (40 ng) Sinulated |V prep 49 | 4 Control
P2 Fntact tablets (45 mn release) 34 19 19 relative to
Iabel claimLevel 2 Results - Thermal Treatnent 10
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however, testing was unsuccessful in small volunes of
MR USITEHECHPY I PERE AR WheTeimths Ry inEAtes SREDIB (e @paraHe
m@a@Ml&@uﬂ%ﬂh@t@mﬁQ%@' p‘?&b@ rdabhel Qaid 2BhpBlacu® anB @lel RSk éf‘%te‘ﬁﬁs either

t herefore the anpunt water was i ncreased to
whgnitherhegtingjintiprpsd gt at @ﬁ pfgjiﬁceﬁc@wé e flgmpsrRtgpmearsiet Ui hdwaye

tei Q¥ E Mk G rMbdat éﬁﬁ%ﬁa bEIB® ki€ Rl JRlaRGe by Hbte thanasouan@dyged
“ gr AiPI(%contenu ddlptsl onaISI , éﬁtar aei:t}: on |r21j1 a sl,lnall

beé?r‘fb%?ﬁt” Bf Codial At U ke éfrnpwa@lea%%@g sevhpyhederapaigure mepsuredyping
thORinp bR NRSIRIdrdpd bBloWis@h tebPBlatidthRGadbdliclok @AnfiaRi@iperathe
vial was vigorously shaken for 15 mnutes. As shown in
PrefiBl e 27.9, after applying thermal treatnent the nilled
20t abl et retained controlled rel ease properties that
2B YRR ATELS 058, BB TSGRV S, By Ber e
plaiemrﬂacrelfcsromnd athareinrsehtdriperdnoe ls|anlgasmatoer68é62 ped theredringitige is in
resent 8 bl e 9: Thermal Treatnent Results
PREGEE vt R sy i o B 702 (10 )
rel eased Sanple Preparation OxyContin (10 ng) Ex. 14.5

23%0 TﬁgFroMsL Lﬁqf,ha\b&ﬁt&ng pto]{QQnJIﬂIS R0bL, RS the Bt Gl QWB VEtaks

led tablets with 10 hot water (15 m nutes
plgqqaxk@pﬁd olif1ae Bovipg extended 1elease matrix formulations.

24.  The process of claim 23, wherein the curing takes place in a coating pan.

25, The process of any one of claims 1 to 24, comprising a further step of coating the cured

extended release matrix formulation.

26. The process of claim 25, comprising the steps of:
(a) combining at least
(D at least one polyethylene oxide having, based on

rheological measurements, an approximate molecular



58 52 61 Control - intact tablets (45 mn release) 34 19
19 5" relative to | abel claimlLevel 2 Results -
Extraction 1004061Exanple 7.2 and 14.5 tablets were
mlled in a coffee mll (as per the 10net hod descri bed
above) and subsequently shaken for 15 minutes in various
sol vents at roomtenperature. The OxyConti nTMtabl ets
were crushed using a nortar and pestle. Table 27,10
contains the average anount ,gf APl released in each
solvent. The mlled tablets remained resistant to
conpr ehensi ve dose dunping in a variety of solvents. 15
Tabl e 27W&QntoEmtlé’a§tClt(iODI®0RQS(ﬂJ| ts - % APl Rel eased at 15
M nutes _% oxycodone HCl released MIled Tablets with
Extracti@h S8l VERPERESSE (10 ny) Ex. 7.2 (10 ny) Ex.
toiﬁm&c@é@mﬂgm 100% Et OH 96 53 48 0.1 N HO 97 45 51 0.2N

Na tablets 34 19
o s 0) TrRiT R PE R Brie SRS g e R R LT e
m&@@%&mﬂabyauahcanmesbhﬂg i ncl uded extraction for 60
% es at. Roqﬂ1 qgirature (RT) and 50C. 5 Level 3
Resuﬁts CUrIAG AL hER! traction (RT, 50C) 1004081Exanpl e
7.2 and sbjbetinglalbed sf e Mewiriglidbeds o taneehfiiee mll (as per

the nmet hod d scr nd.subse vi gor ously
Shaken fo7™ G0REAT BePRRP TGRS STEPSErUERIeYar Soom

t enper atavoer 1 xﬂddueﬁn otmalihg/pantahe m I l ed tablets were
extracted n v%rlqyln §F§%ﬂ§?eh% ]aawgsggfor 60 m nutes
usi ng a hearaF ilarer gt ief TpXing Bl aced in each

vi al to agpérate of haol btk 680 °CAf t er one hour of extraction
t he groung tabl ets retai ned sone controlled rel ease
proper t | 8 ¥}83"*}Povi ded protection agai nst conpl ete dose
(ddunpoaigg thexibsage formo in aid cbhelgadat ed t enperatures i s not
significantly nore effective due to the increased
solubility of the tablet matrix at higher tenperatures in
2Tosth RpcesId PrprvEmselid ergh exgpndqdrelp plarpareytical A1y,

“ﬁ%hggéﬁqa£gﬁe§§§gple 7.2 and 14.5 tablets are conpared to
m nute extraction for crushed OxyContinTm 10 ny

t abl®@t s. coptpTaed @ lepst, 11: Advanced Extraction Results - AP

Releasedgyt G0N PAM R %eMbkh@Qu&ﬁﬁbﬁg%a%M%H Extraction
Sol vent Oxycodonel | eased (RT OxyConti nEx. 7. 2Ex.

14.5 (1 @eﬂgglfai@ewgl)em@ts rﬁg)apmmwyféwéﬂ%har Rel eased (50C)
weight of at least 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 least 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 composition.



*OxyContinEx. 7.2Ex. 14.5 10 ng(10 ng) (40 ng) 40% Et hanol
(v/v) 101 55 56 NVA 61 65 1000/o0 Ethanol 96 66 61 78 67
Cooking Gl 79 2 4 7 4 0.1N HCL 97 58 62 62 69 0.2N NaCH
16 38 35 41 17 70% i sopropanol (v/v) 97 48 35 49 69
Acetone 60 37 38 NA N A Methanol 92 71 82 72 61 - 240
- Ethyl Acetate 83 25 5 39 30

262

30. The process of claim 29, wherein at least about 20%, at least about 40% or at least about

75% of the high molecular weight polyethylene oxide melts.

31. The process of claim 30, wherein about 100% of the high molecular weight polyethylene

oxlide melts.

32.  The process of any one of claims 27 to 31, wherein the curing step c) takes place in an
oven.
33. The process of any one of claims 27 to 31, wherein the curing step c) takes place in a

convection curing device.

34. The process of any one of claims 27 to 31, wherein the curing step c) takes place in a bed

of free flowing extended release matrix formulations.

35. The process of claim 34, wherein the curing takes place in a coating pan.

36.  The process of any one of claims 27 to 35, comprising a further step of coating the cured

extended release matrix formulation.

37. The process of any one of claims 1 to 36, wherein the active agent is an opioid analgesic.

38. The process of claim 37 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, oxymorphone,



Ether 78 10 2 N A N A Control - intact tablets (45 mn
release) 34 19 19 34 19 19 relative to |abel claim
"Crushed OxyContin data at 15 min for conparison. EXAMPLE
28 1004091In Exanple 28, a random zed, open-I abel,
singl e-center, single-dose, 5two-treatnent, two-period,
two-way crossover study in healthy human subjects was
conducted to assess the bioequival ence of Exanple 14.1
oxycodone HG@ (10 ng) fornulLation relative to the
commercial OxyContin(r) fornulation (10 ng) in the fed
state. 101004101 The study treatnents were as foll ows:
papg®sitetul], aitdrBelhe, bXenEXAORY, ﬁhelém&pﬁ@bb&haz()&lﬁe WHer@XyHEeE0r i e

Ref erence treat ment Contin t abl et
P”i%%@ o PTG RPRISPAERG EIOWSE‘& Péé‘i?ﬁ‘g rﬁSOrE?OéﬁgF‘@dsué‘?“éﬂ“%
tilMnk Nraha@@l, pHagAddedtic I WREBrabRSal&, BidR@ds@ndl@seitds fhetddg afl(ﬁfhy

tatﬁ 1004121 As this study was conducted in healthy
miKHERCEUbj ect's, the opioi d ant agoni st nal trexone
hydrochl ori de was admninistered to m nim ze opioid-
20r 4 s I
39 Gor au e R SR e S S S e TR Ay of
cofsizpnplowhizg, OXYC@mle hydrgQd4dar4] hﬁwh)]loexdtose mhwyn@tphplhﬁ’eor
o A b e s P ES FAL PR Bl PR S At e fecgoine
fromthe st udy according to the exclusion criteria as
aodecrhbgdcdsost RXARP| vhedbn the¥KieRndfBL id d§Bdbde BldrdchiBride and
exclusion criteria for this study refers to "refusal to
theyfpstesifpmstormpry e Sog: 208t 5@%@&?@1@%@ PR MY mdsckgtifon
of the st udy drugs and to abstain from caffei ne or

47xan rin canf i

1 God ten e 4 d o Mk RSO LIRIRY S me. 7 5ame. 0 g5 e
20magy 80 of, 4(heg éﬁmi&lé@ g, or 80 mgcP( mgrli2d mger e6(hag1dfxmy<zceidnei nt o
hyhllgghl (#: It was anticipated that approxi mately 1084

su s woul d be randoni zed, with approximtely 76

subJ ects targeted to conplete the study. Check-in

42Pr ogedpbess dhP0dlsliathessabes Kvﬂef&lrnﬁ@mdw%ﬁt iPelkeloned on
day -1 of period | and at check-in for eac eriod were

hYB‘é’FHd@‘r‘dr?é‘&d € oY dediohlerids ip el Yolydr W@dala%r@ Igvobgf lesy than
abBankegml only) laboratory sanples (hematol ogy,
bi ochem stry, and urinalysis) were collected after vital
signs and SP02 had been neasured foll ow ng overni ght
43f astThag o(e]s@ofrvdnimé‘)’ wiRgeif (hé)é;iﬂ]d Bnailgﬁsicti&)onyimelphbrdemolﬂeidemnd
the (?osa eq”omic ujs (f \ﬁgutel {g)ago t%&g ofc‘;Jl tre 810 hloride.
giEnee act Fain he® Pandom al Focari o schadul e
(RAS) as descrl bed for Exanpl e 26. The treat rrent
44seql¥ﬁ@191%§es§ o clatuh'4§ wileHaly thabissapd Bt distss habl semgfio%g, 25mg,
- fable Period 1Period 2 'SequenceTreat ment
2013¢, éﬁy@oﬁi mg»(‘*é)mgléo gl of SEagndy Be.140 mepy >k6(Eaaaﬁferérmmhqr}ex
hy@e¥eRdd n(r) 10 ng 5Study Procedures 1004181 The study
i ncluded two study periods, each with a single dose
adm ni stration. There was a washout period of at | east
4581 X Tﬂaylscdeedsﬁ/ma 3d 0.8}&1 eardma npisitdatlgasiess hydraacthosd wdyochloride

oo ' Bhisa eiP R FRO R P Re BLypalt PP 1D At CER R of

hytih)ehlsmdedy drugs thr ough 48 hours foll owi ng adm nistration
of the study drugs, and subjects returned to the study
site for 72-hour procedures. 1004191 At each study

46per iTBRIprosest Ploldin ¢S avirerihe dosegaeior ghmprisesst me,thee, § it &THe
15were fed a standard neal (FDA high-fat breakfast) 30
mnutes prior to admnistration of either Exanple 14.1
formul ation or OxyContin(r) 10 ng tablets with 240 nL of
water. No food was allowed for at |east 4 hours
post - dose. 201004201Subj ects received nal trexone HCl 25



25an upright position for a mninmumof 4 hours. 1004221
Fasting was not required for non-dosing study days. WO
2008/ 023261PCT/ 1B2007/ 002515 -243 - 1004231 During the
study, adverse events and concom tant mnedi cati ons were
recorded, and vital signs (including blood pressure, body
tenperature, pulse rate, and respiration rate) and SPQ2
were nonitored. [00424] Bl ood sanpl es for determ ning
oxycodone pl asma concentrati,gns were obtained for each
subj ect 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

16N8) 28 mMROSA 9S8 it 6@ ahd f pRIrbiaclphckd B4Bbchidride. each sanpl e,
6 nmL of venous blood were drawn via an indwelling
cat heter and/or direct venipuncture into tubes containing

47K2 EDfidprasess ¢foay oheaitclain® borfe, wiensehe patdsbms polyetoXymodoladas,

r f

ba!\% g &e%ﬁog chl Ale%g% ?r%{%nﬁsé%ﬁ?%dg u‘%ﬁ %b@fﬂé% X%g;]‘r@ Feo?rg% D00 to

8@wdﬁ0et|on procedures were perforned as decri bed for
Exanple 26. [00427] The results of this study are shown
in 'Fable 28,2. Table 28.2: Statistjical Results of

4By d BEIRFAES SPMT4R AT eErT e Ripast 26 polsptBdens xiibps, paped on

rhé:df@gﬁ@l Beabthrethelt® AU RS iR R RRledhihMeei £10 o XyBmb | 4X(00)004,0,000,000
in the Fed State (Popul ation: Full Analysis) LS Mean

or 0P PEf er ence 90% Confi dence I nterval Metric N(Test)b N
(Reference)b Cnf" (ng/mL) 7913.9 81 13.3 105

o438 5308 0 Y AR A BB .

Je@Vm@SWWﬂhﬂéﬁﬁmﬂkaahma$awéqmamebgmﬂawmhﬁmnmw¢&wwpmhmmwraI
m&g%kgweo eSSﬁlma?&?(ﬁalculated by transformng the In
ans A near scale, i.e., geonetric neans.
Test = Exanple 14.1 tablet; Reference = OxyContin(r) 10

5079 tr@bhBtess of claim 4Bame9e1@the€&£§ds@mﬁrﬁﬁma e nsleE]attlEa@nrﬁlfeor med
metric (expressed as a percent). Ln-transtorned ratio

pobyephyleas efflﬁlﬁe*avwachesqdmvW@é&alsre%wéemem%@%P@mwaa@ﬁeléculal
wéighi 8F ¥&th 16®@o0r@dogooef metric neans (expressed as a
percent). Ln-transformed confidence limts transforned
back to linear scale. 1004281 The results show
51t hatThEpargt ef c1a4m]50ixaltd1ee*rt 316 aorepobitioemmma:lomptiset a least one

poi)%&g&g%?%&%?ghﬁ,l ngeﬁém 1heo 1 1calonljﬁa%ue1%fnengspeé1h ap>|p1q6<mi1ate r'r\l/gllégllagg
wagngt 800g®At er, si ngl e- dose 15t wo-treat nent, two-period,
two-way crossover study in healthy human subjects was
conducted to assess the bioequival ence of Exanple 14.1
S%oxy dbeipivecsHEIany pee ¢glainot ol avieann teloutrplieontest affpalyethylene
0 SRR ChiAbosfoy (R da i Gbdu@kAM! (8 49N (10 ng) in the fasted
state. 201004301 The study treatnents were as foll ows:
Test treatnent:|x Exanple 14.1 tablet (10 ng oxycodone
53HC1)ThR§1foed’seI§1ﬁ}ﬁybﬁeﬂﬁtcmﬂ§ 1 tol 5%, \Qh@y&?ﬂ)t‘}ieiaﬂe/e]i@enﬂg okﬁbh(ﬁic
11 The tr at ment s ver e tered oral
nRER o84 S R Tbe S et G aRe ete B ShRendof kot
that @bet. 5% (by004321 As this study was conducted in healthy
human subj ects, the opioid antagoni st nal trexone
hydr ochl ori de was admi ni stered to mnimze
5%pi dihelBOFSE aft any opgieferagps bipexdt wherein thp gentent 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).



Subj ect sel ection 1004331 Screening procedures were
perfornmed as described for Exanple 26. 5 1004341 Subj ects
who net the inclusion criteria as described for Exanple
26 were included in the study. Potential subjects were
excl uded fromthe study according to the exclusion
criteria as decribed for Exanple 26. 101004351Subj ects
neeting all the inclusion criteria and none of the
exclusion criteria were rang ﬁnlzed into the study. It was
antici pated that approxi mate 84 subjects would be
random zed, with apprOX|nater 76 subjects targeted to
sscorrwheelsleeetsMasy e&céyofeﬁh&met@lﬁi%e%mmed&ﬁ@sm@&ﬁﬁﬁ&esﬁh@am one
% E roced%reé Eerfor d on day -I of_gerlod g
po Ft ¥recRUqe Py 8e baste R b‘l&P‘i"é 2l RSP PR P o ABR A S AR B i n
weEg(ﬁiHTJelt &aaﬁ ooé’oal} ﬂﬂf‘aElef;D&}éhp'o]]yeth%ﬁd &Gdelhating, }b)aseh ala ﬂfeagoglw
es emat ol og I ochem str IS) were
e rB?f‘fS é“%E’PfoéF“a& %QFC%ﬁrg"ﬁ‘ég b?fdes lﬂg(g&tée‘é e‘ ur ed
coﬁa@bdltmmcegp@seeﬁtneagnmboﬁtastn/s (‘n;g wit) orQt ey Etsht 2019 Q¥k3+#t1 Bf ther t o
{ @ |rstdggse in gerlod sub ects were randon1§ed to a
PoyFRYe JByhetayd s £ GR Y 1B ‘t‘%enfsaﬂbaé’ﬁﬁoé‘ln%ec‘a‘f PO
waghetlddsehanRABY, 086 25descri bed for Exanple 26. The
treatment sequences for this study are presented in Table
29.1. - 246 - Table 29.1 Period 1Period 2
56SeqiienrreTseeltcrn 55, Where@xi Cdesageartom) is Babjergpidxo Eseamplawirelof leks
I I I ntin(r) 10 ng 5Study Procedures
th%ﬁ%%gé?ngﬁgkéﬁﬁ f%9ﬁ??5§ed two study periods, each with a
singl e dose admi nistration. There was a washout period of
s7at  Ire@sbedsd & QY% dIRlaWREN o F0SeheadNhB LG ingdieh 0)1Sads o £&&Lkase in
tudﬁfeerlod During each period, subjects were
the rRght 9t s~ epdod peeast ﬁ‘&?‘xg?‘f“élafl?rbm the day prior to
adm ni stration of the study drugs through 48 hours
sgf ol n ratio ects
r ot Eﬁ%’l 1 gessa aryn %% e}elrptthg E?nts h}gozfgﬁ%cqum%&t%g@eg a&&ge %ytbjx
fofn@0439|n déztnpelascoh tcsltludlgnsnp»ecvf tkmdlncmlhtéesmpcemessemla formulation
dn. ni anpl e 1514.1 formul ati on or OxyContie
‘k%gﬂﬁgﬁfég%ggg&ﬁﬁfgxz4o m._, of water, following a 10 hour
overni ght fast. Subjects continued fasting from food for
s9at ITﬁ@&‘bc&s QMY Snd TS LaiflOSB .58, wherein the crH@44QLd R 85 EnSspheric
recei ved nal trexone HC125 ng tablets at °-12, 0, and 1
PIgidtifs 20rel ative to Exanple 14.1 fornul ation or
Ckbentin(r) dosi ng. 10044118ubjects wer e standing or in

g)r(]an_p{: I% ieis a}n%l egcifp almésn oarnd val%ljgel eE eczzeg:,ngsl.np Baraet Js& agge% dulmo
orpéerahaadng ste|gn upri ght position for a nininun1of 4 hours.
-247 - [00442]Cinical |aboratory sanpling (Day -1) was
preceded by a fast (i.e. at |least 10 hours) from food
6 1( not soHe P@é‘?xﬁf‘@d%@d@éi‘sf phargatepticg! desaserfernm ehsnradibe@ prasess
magmnggghpgmggQgMngﬁ%%o 5[ 00443] During the study, adverse
events and conconitant nedications were recorded, and
vital signs (including blood pressure, body tenperature,
62pul esotiabial exanded relspie |paztn'n®<reun@t ajsa@rfahnﬁmumg m extended

555 et sionde oG s oRE BT 5 6t St s B4R
cosiphijpieg tat ladst meeudm&e:gém dn(Pdt le@stEme Aglyethyfene Bxid@hdyjng3has@l dm, 4,
rhﬁol?ﬁ)ca?%xeas r(t)lgnets fag ppéle ﬂecu a2r8 %%iﬁ%% ?%st%%&%@ﬁ(g évill’grlan éhe
ev&nmm1@&mvam0u3bmhmmdnweneddrammpumaeaﬂmundmmbMMﬁgcﬂnaﬁme
15cat heter and/or direct venipuncture into tubes
cont ai ni ng K2EDTA anti coagul ant. Pl asna concentrations of
oxycodone were quantified by a validated liquid
chr omat ogr aphy tandem mass spectronetric nethod.
1004461 The study conpletion procedures were perforned as



81 11098.0 (94.94 , 101.19) 3 Least squares nean from
ANOVA. Natural log In) netric neans cal cul ated by
transformng the In neans back to the linear scale, i.e.,
geonetric neans. Test = Exanple 14.1 tablet; Reference =
OxyContin(r) 10 ng tablet. 5C Ratio of netric nmeans for
In-transfornmed netric (expressed as a percent).
Ln-transforned ratio transformed back to |inear scale.
90% confi dence interval for ratio of metric neans
(expressed as a percent). Ln-transfonned confi dence
limts transfornmed back to |inear scale. 101004481 The

peli6S&H dk Fas BN | hﬁﬁuteﬁiﬂﬁ@foﬁn 34 dbitah hrlspaiRldaisoequi val ent
to OxyConti ablets in the fasted state

EXANBEENSEE ti‘éi@é)ﬂl&gﬁ ‘Hct“r%!(*ﬁﬁlalpér tiggjatesyarg é‘d%hﬁ‘%‘&?b'e without
brERBR; dha{kd&lerlzeﬁ lbmltk@ckﬁ@@bﬁﬂhe taﬁleﬂ@lt@e id@SRual it ;saha;atammel the

t Wo- crossover St t
ﬂaét&rs?&{ugh %@S@B?ﬁd& &p 8§ BAnpdeu &8 oﬂﬁ @eﬁWgﬁﬁﬁlg%‘l é%@éorotbe
m(Exlatm hﬁlltﬁﬁhn&u%y&m;eﬂ@,(aﬂ@wﬂgélnmrfmténaa bokbnriRttédet vdlet &
commer c

al Contin(r) formnul ation nmy) in the
the Eﬁdtegﬁdﬁ@ teq lébizarﬁ*féatéwg}deta.nérawfeHtsgolw.néatagvhen
méa@lrk@m USkesipatatue at(basku:Y dt xo@paim beo dtsidulebktric(fhid Wkhout

0X e M) R nc Contin(r) 4
enEEnT® @835”1‘6’0‘&‘%&%6%@“&‘1?& ngn‘i la&%‘r‘@ééé PEEMA! ﬂ'is“ggr’kéf’ gguve
agoftadléagedt DI h8u103f difs3HiBomih)t dsBihRs ndBo@ tisih ABLE 2 BB intd Frdnh Gie

11104521 As this u onduct in.
corERPtli ot STB e meRE e SRE e DS, SANEH St D b in
900ar_l1tsrnﬁmaiegakmd floid h\htﬁbﬂtd&yﬁﬁs (8GR A B BtEwRithut @hditbNidingzL

opi Qi re dvers eve
1 e TG TR FRO007 DU B e 480 Bonpisdefegtog et
paltQOB kS |respedtieeni ng procedures were perfornmed as descri bed
for Exanple 26. 51004541 Subjects who net the inclusion
criteria as described for Exanple 26 were included in the
63st udpe quétoeefhFxtmde@,wlﬂa@cpﬁ@w@%éﬂ@ﬂasﬁj@dn pF damntcR ewksreiel the
talﬁ&%‘? [l—fsi unﬁwghﬁl l‘hl}ﬁ %ﬁ%&l‘a‘éé a0 atclgdsF f?artt'el?ab%% qlggtrkﬁ Qmo Bhracterized
6, except that item1 e exclusioii criteria
beathCKrWrS%ofgftq}dyetroefhe Frsiwn@al melfi paikculpte afigy dhedlaferfirgomtietood
cot1@§ orAfdsn@H(g §101eQﬂ14n P@ﬁQO%dgpngln'ﬁ)tlé fﬂnll %upﬂb"/g %Pnosr‘hblrgxhaq H(g,§40%,
to 10abstain fromcaffeine or xanthine entirely
orqle mrorrythenerbRutGOME Pirrerresie than @OUEE4,Su by Bereshavsbet hgfoaf thet he
thfc%s@t@la&gt of Bl 1@1 \@(ﬂgl lﬂﬁ’lﬂ%alct’lt:ulgt@ @efg%q{aH@rﬁr%nand wherein the
criteria were random zed into the study.
flagtapader pent Radrendddables ppihe idividuel wulsaa@%TtW@IWell@tvm
dlgsalﬂqgrma?ee\ghen%éaghr&ﬂméQ?S'Prm;pﬁlabﬁs ?@oa§ £ 84S xlh"’}ﬁ g@irﬁlds Jl\gated
ete the stu é Check-in Procedures 56]

gaétné élkldmthsvtcfeww 48U peIomerirtagld Gn cignp! atB7of, Cb@ﬁthe¢ b\aﬁhel

pefden R adile fa%f nt RRERA Q@Us R VRTIR s HELh W BL i AS nd Sfkd REM
in Exanpl e 26. Pre-dose i y -1, Period 1 only)

abpg78Y /aP‘éﬂ“? OBRPPIE Ehap Rlh 50%6’@57“5 fisinbhip 6911 e8RngIng Enygtro dissolution

1aHrrﬁeQ§J1éGSh§bSWp%a1§@L anatied aafdo%mmh @ miSi BN SeANdrioAGR had
been neasured |l owing fasting for a m nimum of 4 hours.

WU BEIFISHSIEP att38 € petheyt edianchasies p flaibarqd sy anon Saspedreterence
taWVBY o rdF SRR FuZ Lshrit Qlafks, 155%@&1'@ t sequence according to the
random al | ocati on schedul e (RAS) as described for Exanple
26. The treatnment sequences for this study are presented
64. n Padolie oB0exlended reR&B pharhadrecaBlosigeFem Oiﬂnpllﬁleg iaroe‘ktéhded

nce Tre 4 I
B A R aien Sy BEME T RPT R g B Ay sl
[ 004581 The study |ncluded t wo study perlods each with a
singl e dose admi 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



[ 00465] For each sanple, 6 nL of venous bl ood were drawn
via an indwel ling catheter and/or direct venipuncture
into tubes containi ng K2ZEDTA anti coagul ant. Pl asma
concentrations of oxycodone were quantified by a
val idated Iiquid chromat ography tandem nass spectronetric
nmet hod. [00466] The study conpletion procedures were
performed as decribed for Exanple 26. 1004671 The results
of this study are shown in Tapble 30.2. Table 30.2:
Statistical Results of Oxycodone Pharmacoki netic Metrics:
Bi oavai l ability Exanple 14.5 Fornmul ation Relative to
pefAY &0 teiasm Gbc{&nOl Anuitd) tHe Rete iR rebladd QatfiPepmbhi@tidrdmphtihd a
Anal ysi s) an_Test/ Ref erence' 90% Confi dence
COPHF%‘WéoFﬂ“%Eﬂ SN (Test)" N (Reference)" C',,,
( ng/(ml . 9t leb& oEQp@y@l@l&Q 09 dOBavhe( DBe A rheolddtbabdasiieleents, an

6 514 80 556 .5 (90.01, 94.99) i AUcor
apélﬁg ermn‘l'lz’%“ﬂ*z%“e‘git@ Sb‘e%bg@z‘%ﬁ; a(‘go. 00 , 94.96) -252 - a
Leasl) SOU&a8InERARe ﬁgeamekN&/ﬂomMeraablgéng dlin) nmetric
means cal cul at ed by gﬁsfor &g B ”E ns back to the
whergi G cuppgsigion porgprises gt [Gagt pqui Siyged -‘éWt)T’8'§f" LOECANDl e 14.5
tabl et; Reference = Ckbentln(r) 40 ng tablet.
65 e solid tend se uticd 0 1 , wherein the
Rat i &)f gﬁﬁéi& gEan3 f%m{@etmé gf%‘i’ BLik &
expressed as a percenﬁﬁ. transt dratio
op5ti¢ anakkoe vedydoderie hydrotlileralaor bysladreorphon® Ogdrecbiofidedendalee

colgxgésgtréc}ﬁ om{nqges Fn%l:el tR % tu;t & tﬂgscg(g&edgf%}%jﬁ)%ﬁggdeaoﬁ a

rans conflde ts transforned
M©@@wqﬁ©mﬂnﬁéamos@ale. 1004681 The results show
that Exanple 14.5 tablets are bioequivalent to

Z%Cbnt|9 40 ng . tablets in the fed %tatg EXAVMPLE 31
66100 gwlfiﬁra@(’gwﬂﬁ% elppse paimageyseal dagee Jlaip, wherein the

coﬁipﬂglllcﬁl ORPLHEE at l§dsﬂzﬂ>|o@t-8@@/§ By v&ﬁ%d&%ﬁyﬁeﬁ&bﬂ&&ﬁwm@%s@l&fnl od,
crossover st u t u S Was
‘h%"é‘?ﬁiﬁvj\‘%é UGS QB aRPre a‘BFHE&@?‘v‘% g et &ﬂS‘é;szﬁf@ © 14.5
oxycodone HCl (40 ny) fonn1at|on relative to the

672?2:@& goilgfba%% érhtll%(lge)phdl%a Qat Idgﬁge( f%Qn Qladn%é’rt ‘PII?CIJII?ﬁ]%ed

stu eat ments were
aﬁ@sﬁ“@wea@nenﬂoh%oExamwhéyQAQEmthbmébt&ﬂoﬁmgt%MWddehe

- ference treatnent: Ix OxyContin(r)40 ng tabl et
m%%k%%ﬁ%qﬁ “The treatnments were each adni ni stered orally
with 8 oz. (240 nL) water as a single dose in the fasted

685t atr@e solid oddd @4dRidd AfatdPhamitdidlyal Wemz £RNRA VLI AR danwheah thy
human subj ects, the_ opioid antagoni st nal t r exone

°°HWB$%HHP6PP8@1@6@°&6%¥%P§¥@?%ﬁhv%°ﬁ¥%1ﬁ1ze opi oi d-
30rel at ed adverse events.

69. 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 1 minute, the extended release matrix formulation comprising a
composition comprising at least:

) 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.



-253 - Subject selection 1004731 Screeni ng procedures
were perforned as described for Exanple 26. 5 1004741
Subj ects who nmet the inclusion criteria as described for
Exanpl e 26 were included in the study. Potential subjects
wer e excluded fromthe study according to the exclusion
criteria as decrihed for Exanple 26. 101004751Subj ects
neeting all the inclusion criteria and none of the
exclusion criteria were rang%nized into the study. It was
antici pated that approximately 84 subjects would be
random zed, with approxinmately 76 subjects targeted to
70c ol Bli@otahextehill dddyleast PR adentidal RsQedchur @mplifiodaibektchbel

check- | rocedures. perforned on day -1 of period 1 and
relfhC GHBERO TS O BB it Potremer it pF et BOd B R 1 n
pefX@dk Ras? 6bouPr erithes eeellayded leleaRanatad fdrmolation) comphafigd or y

saq$Les %henatohogy, bi ochem stry, and 20urinal ysis) were
COPBPT I REPATYEY 'St al si gns and SPO2 had been neasur ed

f ol kow ng Idaashé pdydtiiena oxidOhavitg) keddonhheol GicallO@4i&hBitd, @k

to Ih§ erst_dosE%inHPerLQ%(]O.sgbjects wer e random zed
apprgxifate molecufay weieREOT At 183k | BT W0®8 or di ng to the random

al | gnat | @nngseitddud e yEdIb) hyalsocBRbdésand bed for Exanpl e 26.

o S50 SSERS BofBhud B 7 B W BB BRGRSR = 1
SequenceTreatment x OxyContint 40 nglx Exanple 14.5 2| x

71ExafRl §)lig}%ra$ Eter sy CRAL p'ﬂ%%a@&ti@ﬁ&%qye f%ﬁ:?&ﬁéi'é{ﬁm%ﬁ, »%}%Qé}r? gl
The study i ncluded two study periods, each wth a single

cogipewticndRinpiisss B a1 hyAromprdpre hydrclilongestgut lepé phage®dote (a wi)

potiRBSkensbfaddays between dose administrations in each study
period. During each period, subjects were 10confined to
the study site fromthe day prior to adm nistration of

72t he Tsé sty ochl egendedfed@phdibhabanitss dbsakd omh BOclasiWwisddiathe on

of the stud ugs, ,and subjects returned to the d
cogpp R PID SR o B SR B P OO A st (5o
popethiylde otidhe subj ects were adm ni stered the Exanple 1514.5

formul ati on or OxyContie 40 ng tablets with 240 niL of

water, following a 10 hour overnight fast. Subjects
T3¢ onflihpepdid ofahstipndgd feteosnphaodcdupeal dosapefagn olclfimiprtswherein the
= . n . 9
B S P e M O Sk B
poisedyisheoxide- 5 f or nul ati on or OxyContie dosing. 1004811
Subj ects were standing or in an upright sitting position

whil e receiying their dose of Ex le 14.5 formul ation or
740<yégﬁfcﬁlﬂg’!'a\(§f} dageeage Frﬁé%‘t‘%%gﬁﬂpg%fﬁi“i‘ @ﬁctla"ﬁééicf"?lﬁrﬂﬁ“fg&“
ex@nBddNE 18BN AT xdoRQiHtSy, tZDex10048AdasEaatrixTgm@SioN odmpielygiar ed
for non-dosing study days. WO
C°§t§8%?‘?5‘2§2‘6&3%@rﬂ%§20071002515 - 255 - 1004831 During the
st udy), asvakSae adiebhgnasiicedOneabibainhagetdscati ons were

recorded, and vital, signs. ({ncluding blood. pressure, body
ot ot e Spt e Bt SRgh Vs P bR HBLT e S s
appBkEn A80A6 bl theighldQdiB41 | Bboomd; sdnpl es for determ ni ng
oxycpdone pl asma concentrations were obtai ned for each
s ubjsgct %{égsroga B%IEe“éyﬁ%le 8%“%6!‘%’,‘%1‘?35 de%“ 19‘2’?0%2?ag1}’ea§?re'§er%?’ R,
apfroRimabe m@ecuBy whkight dk2ess thén 1,840,0008, 32, 36, 48, and 72
hours postdose for each period. 101004851 For each
sanple, 6 nL of venous blood were drawn via an indwelling
T5cat Hae entidgred £xsendgd reésase phepriapentied! dpsagd fotro of diwg/4cwhrrein fieng
J nt. Plasma concentrations of oxycodone
“ﬁ%?%mgﬁgﬁ‘P§?g%H%§ a validated |iquid chromatography
tandem mass spectronetric nethod. 15[ 00486] The study
conpl eti on procedures were perfornmed as decribed for
Exanpl e 26. 1004871 The results of this study are shown
in Table 31.2. 20Table 31.2: Statistical Results of



85 46.1 83 47.7 96.6 (92.80 , 100.56) AUC, (ngthr)nlL) 85
442 83 463 95.5 (92.93 , 98.18) AUCI nt (nehr/nL) 85 444
82 468 94.8 (92.42 , 97.24) 25 3 Least squares nean from
ANOVA. Natural log In) nmetric neans cal cul ated by

transformng the In nmeans back to the |inear scale, i.e.,
geonetric neans. Test = Exanple 14.5 tablet; Reference =
OxyContie 40 ng tablet. -256 - Ratio of netric means

for In-transformed netric (gxpressed as a percent).

Ln-transfornmed ratio transforned back to |inear scale.

90% confi dence interval for ratio of netric neans

I( expr esspedo a;s YAbp gzlt)cb‘cﬁ Bil)/eth)uflmtob'(ﬂe ﬁimglmﬁe@mggcdggg@e A

imts tran rne a to 1] scale. 5 1004881The

m?@@ﬂp?g*gﬁﬁ&?ﬁﬂ%.m%&%ﬁ%#@“fimgﬁagﬁPéts are bi oequi val ent
65tt0 8OKYEP #t)ipBlyeth Henaiyidedblifg, Hadetl ok NRoIbEISA @asiteddets, a molecular

%%%Ogﬁ89& TB% é.sent invention is not to be limted in
WG BBy H 81@ Fi ¢ enbodi ments disclosed in the

exanpl esat\astabou@ &% it ended [@as abddt 36 b @Y WORs atéastabbevso %

aspects of the invention and, any.enbodi nents that are .
OF HHE PAYARISPESEF omenboF & HFHIRIT PRSSEER GO EhFEweieht of
at leBs €[009,000. | ndeed, various nodifications of the invention
in addition to those shown and descri bed 15herein wll
becone apparent to those skilled in the art and are
76 nt dheleedid pepl a¢ndediietehserpbarimacantienh dosage forme obgapendeidlahad Inte.75,
wlilepeq)xf" (%Q g}glé\st’g?lfg?ee&téﬁtie(# r@l{;\eﬁs{é ?ﬁﬁgsfogﬁl\fzﬁlop %eeauaq’ k4 cgﬁess th@r@ about 1.20

entire sures o are | ncorporated herein by
g/eeference for all purposes. 20 257 What is clainmed is:
1. A process of preparing a solid oral extended rel ease
harmaceutical dosage form conprising at | east the steps
77gf - AcBhbPAl Fgnatd “Fléags§ Phacmycea&wa@ag&e f%‘%bcoﬁlﬂ“?é% ny‘f’ﬁé‘?’i‘ée‘} P
rel@sk GRtrRedinfightio abek tedBed BlRGk gt GAbmBASH E /AR RING a caMposition
ap roxiqate nol ecul ar wei ght of at |east 1,000,000, and
COFﬁgaﬂimlﬁﬂ%t one active agent, to forma conposition;

( b) shapi Agatthae pOPRIRSINE bRAe hovideObAtddh Bl @NdEdedsBlRags an

matrix fornmul ati on;. and sequently (v)curing said
“@?F@ﬁﬂ%ﬂgﬁgﬁéggggﬁﬁ?ﬁfﬁtﬁg&ﬂﬁﬁaTQon conprising at |east a
cur kg siteqstohe sdibg &@hi; gl t he extended rel ease matri x

formilation to a te rature which is at |eas he o
VARG R OGP e TP b G L B4 PR RPREHES DAl Bjoun60 °C
fot 4 fifde peiod 0flatdastabolt @ asihutab@ittas 4 cratkiingt force 2f at kdstpbat € SEN @&fhen

glq%g11,&§hqrein in step c) the extended rel ease matri x
SUPIST LI AL IS EP4Uhj ected to a tenperature which is at

| east the softening tenperature of said pol yethyl ene

Xi ' - ; -
T R L
expeafiedgsleaspaairixdodatgh srberonbjeged glap enderiafiondeshhas érfprareaation e
depiies BraliSaidinck et 1l BociOf § R Ng tenperature of said

pol yet hyl ene oxide for a tine period of at |east about 15

m nutes. 4. The process of claim1, 2 or 3, wherein in
795t erhbjolitien] eaeqAes telda@phbisnaSdntipR dodage fook BT A oeXbmaed77 and

release matrix formulation in the formof tahlet. 5. T
T B Do e e ST T B a5 B e B Es! BPe TP
at $aapBéht 30 Wiof &CdastC067 N &S Niaddo0f “pSadtiEtichaldpB $é Erbddtistdhcd e at
kgaggess of any one of clains | to 5 wherein in step c)

8%t eMded rel ease maixix formulation is subjected to a
tenperature of at |east about 60 C or at |east about 62

8OC' The solid oral extended release pharmaceutical dosage form of any one of claims 77 and



258 7. The process of claim6, wherein the extended
release matrix fornmulation is subjected to a tenperature
of from about 62 C to about 90 C, from about 65 Cto
about 90 C or fromabout 68 Cto about 90 C. 8. The
process of claim®6, wherein the extended rel ease matri x
formulation is subjected to a tenperature of at | east
about 62 C or at |east about 68 C for a tinme period of
fromabout 1 minute to about,5 hours or from about 5
m nutes to about 3 hours. 9. The process of claim§6,
wherein the extended release matrix fornulation is
78sulhiré6 tiedxteded rdl @pPRLEk tirauRfioraksitteasbrkald autastd ol 0006 Jat
| east about 68 C for a tine period of at |east about 15
W'Fhoﬁmaégmg 10. The process of claim6, wherein the dosage
formis subjected to a tenperature of at |east about 60 C
or
81f éHw o%@%&ﬂ %?%g%d Q%asgph%]egé{ugggbg%tg&gl m nuﬁlgn@tg}(&ﬁl sséétg:de,
67a7do’0’t ar@d 8m/h1=ll.mleéne exitnded sebascahout foBOulniianfieshaging Aten|samitat
25?*%%1%66’ A idity Y ARG C}QJstﬁé&hBFovfi‘i@s)’a 8%&811198 Gleah s 1

wherein t ext ende ease matrix fornulation in
m@*p‘tegi m)a U Anrbjabe t1 élehskad) at 1 9mpen 40Umbsivflad siserduidabithont
ﬁtat kﬁ@tha@&%@iedﬁ% tﬁé peﬁé\éht Jnﬁﬁ& df Qém/e Q&gpxte]egsgd% l?ﬁ and
Iess an about e process of any one of =~
12doniis ﬁﬁdlisotuaorltbat dehieteenmmplshapabduy 45 &t ropntelyorp Heesirgshardmgion
v1@tpd195\ﬂﬁlﬂoma¥e%f§ efélgr?t:'e‘#@rmtugiﬂp@&% W &orag e13. The process of
claim1 wherei n t he tenperature of step c) is the
t ar get |nS|de tenperature of the oven and wherein the
82CUr ITAEsoit @R SitaldbSrewagphhmcdulisdl d&agdeﬂaﬁﬁ bBdlaifes 1 O hdrdi@the

oV reaches. sai d tenperature, an r
exé‘ﬁngﬁéf’le% BRURHTHELEER Ay b Sé‘i‘%"paéé’g é?“da?%%f’ é%%tvei‘kéfgﬂ gﬁﬂ-
and the inside tenperature of the oven subsequently drops
bel i.d r t :
o2 ponft A3k EUBSLRLHAS R IBE ek DA, AR b Pl RO, o
67t He71 nsli7@ewluee¢i1pé1|e axtended efleapdraatoy éxmndlamp@ﬁbeha@vwgbaﬂnmored at
t B r \|/ u a a
2 oRE PR Gty ARAP K B t BN Bh B SRR B e e
onE @¢Hpe rENLINEs ﬁrryoftD te@tldwwlthﬁdah%elamf thrpct Yeeasens eywke extended
re QLS@%@% atl REHB @e@gte §Hi! er}ha?haalbguttlgl%)}?({lﬁg HF} tﬂestoﬁgspo ding
eas out é§ e curing tine is In e range ot
anfouaim( a@cy@tageslomr% ﬂmvetésleta@vg@dhﬁt lalge) clpiuefghe acti®: a_g%rrhéorglneoc ess
ex%ﬂ&ﬂ)ﬁe&@ Ghalfx (6Bl MBn 3t § Reelehee MHRNEIN é’ A phib&o Cidfab 09 SteEp ©)
takes place 1n a convection curing device conprising an
inlet air tenperature, an exhaust air tenperature and/or

g4a t empa:matﬁm &tﬁ{d@@%leaselgﬁa?nﬁb@npdl Q6REsSfoah oﬂdlﬂjnmli;l-@*njerein trl]1e
rern the tenperature of ste et
eﬁﬁ&?@éﬁle%ﬁrﬂétﬂxawaaélﬁﬁE?S&FmSéms %145%@??; ﬁﬁ PREMG fﬁ@lf&%@ﬁ-

starts when the inlet air tenperature reaches said
st e”ﬁ‘%& §'oth ofal %ﬂ%d%&‘l%le%ye h%a§éu%9a1‘ag%‘1§e fngB DEL ‘éfﬁeeé‘fcﬁa*\%‘%s 62, 64,
IS stop ['east ed and ¥
67&@m7ﬂaardt7l§r ehesmbgquagt pryvidesapBssbaliowats avldch empercaguordan by
U@PA? a}mnl (gpsQH at:lig Qx{mkb%bgl Fﬁ'ﬁ%&irggs\%h&mh Ditfout f:nztym ﬁ’SGF)

eau- | i enper ture pro he 1n
atﬁé"rﬁ)ef'r ttwaee 126 opsS Welbow tsaiive telsayse pizdr u heul betweepap ambﬁ%:(by
L. I e el
B S e A
begwaeh A ash Vo @M@&ﬁ)@caveprlelmse@mﬂell Pkeurf.orm and wherein said
tenperature is at |least about 72 C and the curing tine is
in the range of from about 15 m nutes to about 2 hours.
18. The process of claim 15, wherein the tenperature of
step c) is the target exhaust air tenperature and wherein
the curing step starts when the exhaust air tenperature
reaches said tenperature and the curing step ends either



34. The process of any one of clains 27 to 31, wherein
the curing step c) takes place in a bed office flow ng
extended rel ease matrix fornulations. 35. The process of
claim 34, wherein the curing takes place in a coating
pan. 36. The process of any one of clainms 27 to 35,
conprising a further step of coating the cured extended
rel ease matrix fornulation. 37. The process of any one
of claims 1 to 36, wherein the active agent is an opioid
anal gesic. 38. The process of claim 37 wherein the
opioid analgesic is selected fromthe group of

geal f @né sumid loral alténdbpre@dicp@armatdakiod 8 adid@m afny @hd 6f clems 62, 64,

s AR SR

foﬁhez/am teited ifl b asvpodtivelelinicki andriphioam;vaihihy tHe@e@8Riceproduct
0 drgnor phi ne, di menoxadol , di mephept anol
?Y ?%yithlanbutene dloxaphetyl butyrate, dipipanone,
ept azoci ne, ethoheptazi ne, ethylrnethylthianbutene,
th ne,
A S R R P S LS
67h’§/4d?b§qﬂﬁét\hlnemlméle agtyg mha@emdoméw@b@hrdb rmed wherein a dosage
foln?h’ ap‘? g% mg o%%%@o'ﬁé‘ﬁ}’clrg@l o‘}’l'aé‘@herl tQJté?cﬂB %@bél%ﬂ}%%ﬁd i By
zin net azoci ne, adone, metopon, r phi ne,
is WP@lp\hienteto apefpigrderiablet ﬁ¢rt§@m$ bhing ef oxyetrdors/idpsighlauiie in a matrix
foPliRELhRAQRg. nal orphi ne, nal buphene, normor phi ne,
nor pi panone, ~opi um oxycodone, oxynorphone, 263
pap&here@ﬂﬁﬁoméﬁﬂafb@ﬂﬁe109H€ﬁdd@xone phenonoi phan,
pheRazoci,fg. RENAREY: kb HBe/ M Nodi ne, piritram de,
prophept azi ne, pronedol, properidi ne, propoxyphene,
suféhtamMVMWWl Qimgiabletr ar nadol , pharmaceutical |y
accegpt abtlgjlefg?t[@tfgs 3dwg51§{5)asmqngg/§jgll vates thereof, and any
m xt ure thereof . The process of claim 37, wher ei n
theebpldP@wQHQPééﬁﬁﬁmb@tselected fromthe group of
codgj ne, . i RRLIE 25N gRERNe, hydrocodone, hydronor phone,
or ox3nm phone or pharmaceutical |y acceptable salts,
hydiat estalsndlS 86(1Ratiesdt her eof , m xtures of any of the
forg90|ngalmégnsghgijgg§§§bgf claim 39, wherein the
opi oi d anéf sic i s oxycodone hydrochl oride and the
ang 3dgrgE thoterer f‘@emblr:tslégreraﬁ%iﬁyabwﬁown&gtemsf; about 500 ng of
oXygodongy, dnetRaed 6 Afderriacdite aTJk%rr}B[n@@ G/ﬁﬁe @fSSHQ tﬁ}on@fw@o

wherei n t he dosage form conprises 5
me Scrog i, Mized g er law shag! fon bRy imady ﬁgﬂn%?s Osennﬁﬁ umé@ﬂwg
didpRRidNGs Ssert&d g of oxycodone hydrochl oride. 42. The
process of any one of clains 39 to 41, wherein the active

agerit SO’M%’B%IHFIE la5{per: am%ﬂoa%al aﬁlaceé fyo 6ﬂyeéa%ﬁrénulator/dwer

(FB!DQ’BWthnﬁrtheds%sﬂ%ﬁsﬁoraspla%eJ‘Mﬁé pxyeodeingoguil e¥gl of Iess
t han about 25 m 4 process of cIa|n137 wher ei n

t he 3opi ottt %&‘%gﬁe@ﬁn@awwsﬁﬂ%ﬁ8“&5‘)}‘&186%Fe<5‘r‘f‘2féesé"hﬂt°t he
re@lR8 agpsf or m conpri ses fromabout 1 ng to about 500 ng of
oxynoi phone hydrochl orjde. 44. The process of claim 43,
whefei n Wﬁ@%ﬁ%ﬂﬂﬁ??ﬁ@ﬁ?%ﬁﬁﬁﬁ?@%s 5ng, 7.5 ng, 10 ny, 15
Y, 520 NBthe3BeanBfe, theNA@d akSuniBs stddBy BohoPls n&Ped® a t&HhelBlre
120 nmg or 160 ny of oxynor phone hydrochl oride. 45. The
ofdpRjerBeeyt/0cfai m 37, wherein the opioid anal gesic is

hydrsonor pbaRged 0 elbbiar st oaRttddigo d@%@gelam{m&mag 'Ses
om)r

fron1about 1 ng to about 100

hydrlochl Bf "g&ed srapglatiqr g trgps ’égg" ‘"’ofﬁu‘?:geél q‘ﬁ“&@ “ﬂHé’r%u”ﬁyst fd
dosage formconprises 2 ng, 4 ng, 8 ny, 12 ng, 264 16
nyg, 24 ny, 32 ng, 48 ng or 64 ng of hydronorphone
hydrochl ori de. 47. The process of any one of clains 1 to
46, wherein the at | east one polyethyl ene oxi de has,
based on rheol ogi cal measurenents, an approxi nate

15



(1) at |east one polyethyl ene oxide having, based on
rheol og cal neasurenents, an approxi mate nol ecul ar wei ght
of at l|east 1,000,000; and (2) 60 ng or 80 ny
oxycodone hydrochl ori de; and wherein the conposition
conprises at | east about 60 % (by wt) pol yethyl ene oxi de.
71. The solid oral extended rel ease pharmaceuti cal dosage
foimof claim®64, wherein the conposition conprises 8 ngy
hydr onor phone hydrochl ori de,;,and at | east about 94 % ( by
wt) pol yet hyl ene oxide. 72.The solid oral extended
rel ease pharnaceutical dosage formof' claim64, wherein
alibired 0@ 06 Fobo maem Poae bsm»\lz rrg hydr onor phone
hydr,ochl ori d and, at ast t b
pol yet hyl'e ene%g%ﬁﬁ iyt e%p§8dq§°u ggglx%ﬁed rel ease
pha@naceﬂtn@ahgdmsmg@nﬁphﬂwoﬁambaﬂmbﬁ%;mWhﬂﬁemaiWheme
R o SRR T e M ERBRRY s e O
74. The smbg@mdmahcempenﬂemuréwmaSMMQhammanmubnbahmgm&dgm;
formof claim®64 conprising an extended rel ease matri x
formul ati on, the extended release matrix fornul ation ,
88c onp it iteigetreteaipplowice favn of elagsi’d ithdy. aherpia gl composition compriges
mﬁ%ﬁa§&§%0Qﬂ%y@%&ﬁﬁ&yé%ﬁ&ko§ﬁk90ted fromopioid _
anal gesi cs; (2) at |east one pol yet hyl ene oxide
havi ng, based on rheol ogi cal neasurenents, an approxi nate
89n’0| G‘GH b)&énd\f&ﬂe@hste d@iag&foﬂn%ﬁ&bmﬂ&&)%er@x@%e cam@osition comprideS)t

., Qne Ien xi de havi ng, based on
B e A et Ty S S R P
zmp%xme&Snmh&nrkﬁ@&Qﬁ@O@mtYBMWHE solid oral extended
rel ease pharmaceutical dosage formof claim 74, wherein
the conposition conprises at least: 269 1. 15 to
9030 d%h¢ byrendeq reishsepsiobage famploé ary aok ptidaiig ¢ 219§ anbAke @S opherein the

Mlag%gﬁggggbuﬂggég&ggEnts a nol ecul ar wei ght of at | east
000; "and to 80 % (by w) polyethyl ene oxide

havi ng, based on rheol ogi cal neasurenents, a nol ecul ar
ovei ght eéndkesfatchidingd fDRAGS OQine OF claims 64, 66274 tat76 bR&PRL wherein

about 20% (b r at |eas 0 % (by wt r a
inf BB 2Bt Lo P Tomae s bR SRR B0ule52 Yot
anflasdatk, @auylh@qlh@lg'tfé@hlalﬂma,&mpeﬂaeﬁmse bﬁkoﬁbﬂér@(; dloaitazeml ghakingf
at Ieast 000, 00 76. Th sol i d, oral ggd rel ease
deﬁ?{ﬁ?ﬂ]ﬁﬁ ’ﬁt‘c‘?ﬁ‘PraH’é 2By aB‘P‘°§H‘§f %‘ﬁ‘@o‘B 0“81 D R O 75,
M\!ﬁie(frﬁdlﬂhlﬁd’leurd:ﬁtﬁb&ld&ly?1mﬁpﬁebt@ncft)@ﬁﬁﬁﬁtﬂllaﬁrﬁt&ﬂ§Gloﬂﬁﬂqéﬂyl;(bu;ryéate
mul ation. is al .to or .than about 1 C .
L O AL L RS iR e 21
m&@mneﬁoﬂmbmsmn@eaauﬁwtaﬂdeﬂwme&ea&ﬁmmﬁmede%amﬁmbmiion

t.he ext. nded trix for ris
Ry e T A R R o R
mgeliyiat, hxydpameolomeﬁ:a)clma,\mdmlga,dorkbametdp@n mtohﬁ(hle ngrﬁpﬂme narceine,

. . ht of .at | t
o N R A e
notbigdnehd) opine, extelde dx yredrgane papdyvedexrd, penmzbaid, pienaddxeiey ed

ph%%lorrg(%qta}%g I%Zugll?et &%nﬁéendegsptuﬁlg;mﬁne pm%gxpgigkp ?Phe?tazl%egpl(gfneg(}l
plbmme@b@mkyphiﬁb N favinentl, Widbxjeetedned ol phaaﬁacle\ﬁtdelﬂbt ate:pm’oletselsd;
rates an SO? a ed th%r a% an Zgl‘lerl]]‘]jl)%l'gl ertﬁéleeozi‘se phar maceut I Cal dosage
orn1d? eV SNt he™ eXt ended rel ease matri x
fornulatlon mhen subjected to an indentation test has a
92 Deﬁ% Eﬂ%dd@&he@%@&@&sée@ férh@t kny s Langa:s 6@f 6624 h&atd APMErein
.0 mm 79.The solid oral extended rel ease pharnmaceutica
dosage formof any one of clains 77 and 78, wherein the
extended rel ease matrix fornul ation has a cracking force
of at | east about 120 N, at | east about 130 N or at | east
about 140 N and/or a "penetration depth to crack



272 allowed to cool to roomtenperature or bel ow
8. the cooled granulation is then passed through a #12
screen; 9. the waxed granulation is placed in a
m xer/ bl ender and | ubricated with the required anmounts of
tal c and magnesi um stearate for approxi mately 3 m nutes;
and 10. the granulate is conpressed into 125 ng
tablets on a suitable tabletting machine. 88. The
extended rel ease dosage formpf clainms 77 to 87, wherein
the conposition conprises at |east about 80% (by w) of
pol yet hyl ene oxide. 89. The extended rel ease dosage form
th®6p1@H andiReSi8 is salkrere®irom thegr mm}ﬁo@ietnh Oﬂom}mim bk)&eﬁona,thyhleasione,

ut .80 % d
o FgsTge & ORbeb e e T et Rt B hp et A g
th@bofahixheasilf ady, OIO;, 0dGoing. 90. The ext ended rel ease dosage

formof any one of clainms 62, 63 and 77 to 85, wherein

the active agent is an opioid analgesic. 91. The

9ext dheledended wegse dgersa famiod prn Wk OBHYME ARG 66 74P 4P Al B4 whaen
tht;7 épl&g agaq’oe%@qjs cg(geodm}@fdahﬁ)h@e 28 't}fydqsaag %lﬂ%@ﬂnﬁr@eifr&ﬁ la@ocfﬁ §d
fromthe group of alfentani|, allylprodine phapr odi ne,
mg i dbaytiSay me of peisedanprbrdserhipaide.bezi t r anmi de, bupr enor phi ne,
butorphanol cl oni t azene, codei ne, desonnrphine
dezoci.ne, .dia anor.p hone,

o4 hy BF GUBAE! RG> GO FFarDRSY BTG “AF RAHOEAR O corbrses S me,

7. ﬂln@pmﬁ@tlamcgt 20 glig,redtnkpy ko migpvatig) eoeag, 6l oxxap betng| 1 uigydrabe,
panone, eptazoci ne, ethoheptazine,
m%?ﬁ? ﬁ@?ﬂ?ﬁ?ﬁgg ene, et hyl noi phi ne, etonitazene

et oi phi ne, di hydroetoi phine, fentanyl and derivatives,
syd €d ref 4G 1 ' o
9 ! Soge?ltg' %ggﬂ 1enz¥§ei:tag) P(hgxﬁgc a{.]r}e/vor p gﬁgﬁm o% Ji€anal gesic 1s oxycodone
hydeogbiphidataripe ﬁﬂﬁﬁh@ﬂxyepmr@nt gl lof lesﬁetbmqbdmtﬁé pPmept azi nol ,
net azoci ne, net hadone, netopon, norphi ne, nyrophine,
nar |ne conor phi n rlevor hanol nor. et hadone,
%hal E)Ffftﬂlé’ed wgaamg ”“r?g FAGt Phi H%‘emﬁ%“r‘iﬂ%‘éﬂﬁﬁém ’6p| um
ox@?ﬁ&ﬁf;ﬂhdﬁ}@dlo@mylml aph maaosagamm esehitkal frfe ABAZ DEigAeabout 500 mg of
nonor phan, phenazoci ne, phenoperi di ne,

hen do
‘“%Wﬁﬁﬁ@ﬁi mcwgﬁetranide, pr ophept azi ne, pronedol
properidine, propoxyphene, sufentanil, tilidine,

ra ceut I

o 280 e RIALIRCRULL L ¥ AGPAPLABLE AL PN bR 50K,

7.exgeHded 16 eigeé%egd?@swéo frxgrﬁ rof, 6Ame, orfd nod, 9¢ i 49 nxlor 166,
7 rein 773 the opioid analgesic is

m%éf%@?@%hgggﬁggﬁgwgfbup of codei ne, noi phine, oxycodone,
hydr ocodone, hydronor phone, or oxynorphone or

983hamma@>aeﬂdw@hda% REAE wr@bifelaﬁxabd Svhel@)dRAdpRSd aﬁdaeﬁalsv at es
hereof, m xtures of aéy t he foregO|n

hyéi&”&%l’@fie by %g@éd?j%‘éé}ge O 35F rﬁql@fcoaﬁyse Hemapo I1 é.ri‘gn‘% 316)4“ 100 mg

of®QdrbthotpBonktyaRehi&®e. Wherein the opioid analgesic is
oxycodone hydrochl ori de and the dosage form conpri ses
fromabout 5 ng to about 500 ng of oxycodone

9Shy drlbe bt tordedieleaseQipsagd fremen tiemdet] whelemalsedodas dge dooiprses me,

4 ?{‘5% ik, %%én e, goﬂt ngé‘ ‘%égq%sﬁsgﬁ%r Og4mng%%Bﬁfo%%%a&gn%drozmgrd@

ny, 90 ny, 120 ng or 160 ng of oxycodone hydrochlorlde

1092. ThBexiExkeRtad Josl-eash AaSAAR of ALiMs8h (CIRLMR in MRSSI 0T a
t he opioid anal gesic i s oxycodone hydrochl ori de having a

talzuat fH%FP Sxyeesd errrseraiop al/ar casppopigesandisaisd SB sieasbsvispine 33196
The extended rel ease dosage formof claim90, wherein the
opi oi d anal gesic i s oxynonhone hydrochl ori de and the
dosage form conprises fromabout 1 ng to about 500 ng of
oxynor phone hydrochl oride. 97. The extended rel ease
dosage formof claim96, wherein the dosage form
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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 | 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 polyethylene 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 comprises 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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