WD 2010/ 032128PCT/ 1 B2009/ 006917 PHARMACEUTI CAL DOSACGE FORMS

COVPRI SI NG POLY (g- CAPROLACTONE) TECHNI CAL FI ELD OF THE | NVENTI ON 5
[ 1] The presentosneention relates to pharnmaceuti cal dosagasiws/osei7f or
exanpl e pharnaceuti cal dosage fornms conprising pol y(s-caprol actone),

and processes of manufacture, uses,_ghd nethods of treatment thereof.
10BACKGROUND OF THE | NVENTI ON [ 2] Extended rel ease oral dosage

forns allow a Speci’%;&!@%'ﬁﬁ?ﬁ%& ﬁ@éé\@ﬁ FORDIIS CEMPRISENG ended

period of tinme. La W ce- or once-aday
dosing, may provide fewer siRRL¥E{($- A¥ENE] | better patient
conpliance. 15 [ 3] Pharmaceutical products and in particul ar

ext ended rel ease dosage forns which usually conprise a | arger anount
of active agent in a SiTRCHNICAE FIELD OF EREINYENTION subj ect of
abuse. For exanple, a particular dose of opioid agoni st nmay be nore
pot ent When administered parenterally as conpared to the same dose 20
adni ni ster ed gmq | Yhe 200t hOEHYh ALAONS phadosuticargeesgedomis] fort 0

provi de the opiold agoni st contained therein for illicit_use.

Cont r ol | ed exanplephampricoititakdpstgederntseomprsne PR (araPrdsiRnch38S ni | | ed
or ground, and/or ' ' ' (e.g., ethanol)
by drug abLPsré(;cr%gS% 8?%?%@?@%%506?%%%8@50%%%3%%%%ﬂ:ﬁfgpgi n for immedi ate
rel ease upon oral or parenteral admnistration. 25 [ 4] Extended

rel ease opioid agoni st d i i te a portion of
t he opi]&l d upon exposur e%ﬁ%@%ﬁ%%&@ﬁ in a patient
receiving the dose nore rapidly than intended if a patient
concomtantly uses_al cohol, with the dosage.form . .

2010/ 032128Pcﬁ*)“ﬂhz%@ﬁ‘éﬂ%g‘wePfaéa‘?saﬁ%%fﬁ*g@r‘%w 85?1%"?%8‘3@%%‘5’8"& a
need in theantovkPin 84R08 8IS BAREL AB& dBBiae iibivak, & akicdagages-a-
forms. In particular there continues to exist a need. for SLiCh dosage
forms that daysiosingmey provide favenside affectssapdovirall belies Pabpt CARRIAGsed
wi t h al cohol. OBJECTS AND SUVMARY OF THE | NVENTI ON [6] It is an
obj ect Of certain enbodinents of the present invention to provide an
extended rele d LS ap[%]yz? 5 It
is a further i@jﬁéc?ﬁ%%‘%géé@%g}p%&g%gﬁérﬂr%nts 0 E%{tﬁg&g?‘ggﬁﬁtg%%%g%on
to provi de whishhiwlly aomeriseradsiger aumunbefdctivxegentiod singledpseagosage f orm

which is resistan o mJlling. 151008] .t i I i

certain ewﬂme%?éI%hﬁfs%Jﬁ‘ét 033%%%‘“.‘3 %f‘é?%%’ia&%“?&{agfi %J\%?)gg& gld(sa%#?lg{

ext ended r eheppemdasgaat Waeimddinisterddspateasdraityeastcompaned kd thegame dse st ant
to grinding and resjstant to_al cohol extraction, . éofgl% | td is a
f ur t her 2bbj aiministerederelly. oA ATERIIATL BRI HEPFFEEER T FRVERTEF BRI 20
provi de t he,ARQY & AASENEERIIBIIRATRE | Cintollal reRRtedipibid AgInge S| C.

[0010] According to certain enbodinents the invention enconpasses a
solid ext enfhegulatprscase soanaiimes suliad @ growdsaglorsubipst I GHIFIG WY a nel t
formed nul t|] i.cul I ; L o ihefi

conpri sing %otlpﬁ%ésta% S%}gﬁ%lgpé%gg %&% ol ;adgﬁ%é]g%i?lﬁgg%t@d {Ihg%gfof)ne
active agenimmédifit 1dleake oporceralepr pareieral admingstipeli- nent s t he i nventi on
encorrpasies a solid extended rel ease pharmaceutical dosage form
conpristfng a nelt fornmed nulti WD 2010/ 032128PCTI | B2009/ 006917 - 3 -

particul ate e d rel ease matrix fornul ation Ll s t | east
one pol y( ecapﬁ@‘?ﬁgc%@%’f@% seao[plq%g%qm%rﬁlcgsag%ﬁn\;lgwgigcg%@ ﬁ%/’é%%re gi n at

| east one pgbibs of BBLPIoRTERARKpIIAS taBthamyl) @xialseresult inrb patieatecageg
nmol ecul ar wei %gt of at |east 10,00Q. 5[0012] Accordi n‘%a&ohcler.i;d?' n
enbodi ment stheess morerrepighy thandaivpdesdbd pafienpfqrgomitantly uses alcohol with the

dosage form.
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extended rel ease pharnaceutical dosage form conprising a nelt forned
mul ti particul ate extended rel ease matrix formulation, conprising at

| east one wol2zg(oaczps ol act one), and at | east one acti ve ragaptop/vdsey7ei n
pol y(s-caprol actone) is present at an anount of at |east about 50

wei ght - % of the extended release matrix 10 fornul ation. [0013]
According to certain enbodi nents the invention enconpasses a solid
ext ended rel ease pharmaceutical dosage form conprising a nelt fornmed
mul ti particul ate extended rel ease matrix formulation, conprising at

| east one poly(s- 15caprol actone), and at | east one active agent,
wherein the nulti particul ates have a diameter in the range of about

0.1 to about 3 nm_[0014]. According to.certai.n e jnents the
i nvention encti¥phsEEee o P‘?S&"E&’Ft@%ﬁﬁfgn’rtg?@gt eﬁ%gggdnargéaﬁ % cal dosage
form conprisaii@edicaldrhl ddRsdBEdmRR) I pariZdhip dticid eotltintes texkisndedd fzl ease

matrix fornmul ation, conprising at |east one pol y(scaprolactone), and
at | east orﬁ@chdqsﬁ%foﬁgg%ﬁﬁ regipiclLLigi e andifag $afe WB?P%W%?‘E@”&IF uFeéig"g%h one

hi gh nol ec%%ﬁmyvei ght pol yet hyl ene oxi de. [ 0015] According to
certain enbodi nménts the invention enconpasses a solid 25 extended
rel ease harmaceuti cal dosage form as described in the above

par agraphs, wherein i I hdv ic, in
particul ar sel ected PWGWO el (riltg#@nor pﬁ?&g;ﬁsoxycodone,
hydr ocodone, hydronor phone, or oxynorphone or WO

2010/ 032128PCT/ 182009/ 0Q6917.- 4, - pharmaceuyti cally. ac Ssalts,
hydrat es and &Qﬂ%lla t 50 cﬁ’é‘?cé gf ?ewnﬁﬁoawgﬁsolfgtfe %ﬁi?g%lfw%ﬁlgh ?%érg‘é%?ng.
[0016] Accopivpadbdrefcsd dishoLdhe dbtimiig jolelciprolations). enconpasses a
solid 5 extended rel ease pharmaceutical dosage form conprising a
melt folhed nulti particul ate extended rel ease matrix fornul ation,

conprising at *ﬁ({ﬁxsh' QM@#M&@&%@&&M&@&%@M@ pe@ASTvafienast i ve
e (6]

agent, wherei osage m provi des rel ease rates of. the active
agent i n- vi provideheslidtempen esistont ardl extersiedpelsssdonase oy which BEeHTHE at
900 m si rru{?at.gd gastric fluid at 37 C, between 12.5 % and 55 % ( by
10 wt) acti g™ %ﬁt rel eased after 1 hour, between 25 % and 65 % (by
wt) active agent released after 2 hours, between 45 % and 85 % ( by

wt) active agent rel.eased aft.er hour s .and bet n 9 . % ( by
wt) actt¥e agi'msl r gtl‘%%\ oL PRIEH °§°%H%e§1?b Hléesngs %ﬁ%ﬁ%gefnggrn?}s%gg?r%ri se
in particul 3via%Ycosnagetid kRt 86sageonh yhicio tshsenetdyilimgetesistenide,

nor phi ne sul fate or oxynorphone hydrochloride in the active agent. 15

[0017] Accotoditinginggnd egsistang toplendpl @fBdtment s t he i nventi on
enconpasses a solid extended rel ease pharnmaceutical dosage form
conprising a nelt fornmed nmulti particul ate extended rel ease matri x

fornul ation, d0fr sk adurter pigeitof evrminpurirdieeyy of the PRES IDVERiPnAR

| east o act i v. ' Hﬁ 9%339 ¥ des 20 rel ease
rates o?gt h8f03h§i@%%§%%%¥m§%§’\# f %o r%e met;) isogaf éﬂda? eglihe USP Basket
Met hod at 100 rpmat 900 m sinulated gastric fluid at 37 C between

10 % and 30% ( active agent .eased after 2 %.and 75
% (by wt) act ilﬁéoyg”zé‘rﬁ?f%}f@ g Qﬁféﬁlm%“s‘%glﬁ%‘}e%ﬁ%‘l %nggfﬁé%sééﬁsaé%ﬁm% by
W) active gaeiedrélbfepRanatéificaldidsdye for, cAnpifdfH) mbhdorined endti on

further enconpasses a nethod of treatnent wherei.n a dosg‘%eﬂ?ﬁ [[’m

conpri si ng atieyrisicuicded rgleasednaidx 1P FORBrEPH 24 leash ered
for tregtme N, HdQt Raldhnk §8ivelaRespeed thereof. WO

5010/ 032126 B PEBRATrHas RaB b § elaBerlS 701 The i nvention further
enconpasses the use of a dosage form conprising an opioid anal gesic
as descri bed hn, for.the manuf ' e
reatment of pIMTDACESHE FAEHORRAEE? hepBithr BRace e (I8 o,
of pol y(s- capeplsdgtleaephasnaceutical dosage form, comprising a melt formed multi




matrix formng material in the manufacture of a solid extended

rel ease dosage formconprising an active agent selected from opioids
for inpartwogotomstihe solid extended rel ease dosage for morastmwd/esse t o
mlling. 10[ 00211 The invention further enconpasses a process of
preparing a solid extended rel ease pharnmaceuti cal dosage form [0022]
The invention further enconpasses a $o0lid extended rel ease

phar maceuti cal dosage form obtai nable by a process as descri bed
herein. 15 [ 0023] According to the invention the solid extended
rel ease pharmaceuti cal dosage formis preferably an oral dosage form
According to certain enbodi nents of the invention the solid extended

rel ease pharnaceutical. dosage formis,for use as a i . 20
[0024] - The RBRH Rt aHLE o age-omeleilp dPRE s BHRREE LIS e
present i NV@pPfolRdnds atPatEkBonelaetips QRUG Wberohil « Nvasy che poly(aitaptcabtdng)
make the drug available over an extended perijod after ingestion

t her eby al |Immgpm0#1@at9@ﬁm@ﬁr?‘ﬁr%ﬂ%uhwﬁwémﬁftkﬁﬁp‘&o@ “to a drug
presented as a conventional dosage form(e.g. as a 25 solution or an
i medi ate rel ease dosage form. WO 2010/032128PCTM32009/ 006917 - 6 -
t he gastd oi nt §2hakbcocding tongestaini anthodimentsshe Wention egeqragasess a solid

prol ongation_ of., the dissol utj ptian..of .t 26] The
term"soli Oex(ljefng?& ré:%a%e 3‘3501 ¥ @%égésgggfo%t%u I é:%g adgggfégﬁ %o?%ﬂﬁof or 5

t he pur posepadficuldiceperdsé rdeasamatrix formuleticey sortprisirigsat dodsti one polyteri on
formconprising a unit,dqse, of active nt.in,exten rel. orm
such as an “4@MlasHeY apcéiitgglegsgoqﬁqcﬁmagegﬁ%ﬁafegﬂ %ﬂ}r(ég g%g??%ﬁ%ﬁ% §enot her
adj uvant s afGnagdintiof 8sles® AN 50 QRht-Pofttheeasided sdieke awtrx prot ective
coating or a capsule and the like, and optionally any ot her

addi ti ofhl fommvlaies or conponents that are used in the dosage form

Unl ess 10 specifically indicated the term"solid oral extended

rel ease pharmaceutical dosage fornt' refers to said dosage formin
intact form i [13pAcerrding taerytainasmplzadiments the invesieafaempassEasealid
phar maceuti cal cg;m : ‘gcdqﬁagf%g(gmtuﬁg
ext ended re?’g%ngg&)?reai}f%r?éh or%ﬁ%aﬁidg%agg?or%’%%%érﬁn conprising the
ext ended r epgtiadaterattended teleare hatrizoformulatidre céroprising atdesst dne poly(e-

particul ates. The "extended rel ease 15 pharmeceuti.cal . rm'
may cor‘rbt’ijl i s%apééliﬁ%?‘}eitfﬁgaif CaSE PRSI G AR VR %‘ﬁ&é‘ﬁg ¥ %ng‘ggtgg or % and
anot her por §ia@BtePin th€idnyeoddots 0.1 ko absuedinat.e rel ease form e.g. as an
i mredi ate rel ease | ayer of active agent surroundi ng the dosage form
or an imedi ate rel ease conponent included within the dosage form

20[ 0027] The t ?’6 1’1!] AR¥5:8RG8H c& BB AR IMRELS the ﬁﬂeﬁ%rﬁéﬂc@ﬂﬂ?asis& awfitined
for purposes the present invention as shaped solid formof a

conposi t i onextonsd red¢asg pharmpesatical slense &y eorapfsng amelt farmed gaiti one

ext endeg,rel e - ; dpslyrat eri al
such asg%. gpﬂggﬁ% g%%%%?gﬁg%? one?’i@ﬁ’f’ﬁéfa‘?@gﬁgg‘élf’ﬁlg ﬁggﬁ%t@oﬁl ly
conpri se notaprolheond),vad et lag oneapive agstradeildititnatly sempriging stdeashnst s
and 25additjonal .retardants .and/.or other materials, including but not
limited to hggwl%ﬁu meﬁﬂ%ﬂﬂ?’%ﬁﬂ%ﬁoﬁ}%{ hyl ene oxi des and ot her

adj uvants and additives conventional in the art. WO

2010/ 032128PCTAB2009/ 006917 - 7 - .[0028] .,The  term »

" pol y(_s-caprol[ﬁ@ts&;ﬁéfo”dﬁ’@ﬁof’%ﬁm% ﬁ@b?f_{}?lﬁgé CARvepiion FLOBRESSETR 18
abbrevi ated, )Ténd%@'releéEB ghﬁﬁ{a&-ﬁﬁ'i'cafdowfge%i?n 2 dosRky (56 apswelpasiRpey, for

t he purpose of the preSent iInvention relates to a nunber average

nol ecul ar weihgtsin thPaitive egent apamodpaeit eralyesics inqurtisubis seectedsrom e sipup
| mat | ecul i 0
o Scosity | S HOBE ROy B BF oAl g e M hordlort G YRGS o

Pol y(scaprol actone) is considered to have an approxi mate nunber
aver age nol ecul ar wei ght of 37,000 when the nelt flow index is 40g/10



[ 0029] The term "pol yet hyl ene oxi de" may for the purpose of the
invention be 15 abbreviated by PEO Preferably it has a nol ecul ar
wei ght of wbDmas21225, 000, neasured as i s conventi onal HOT/BR®S/E06H17
and nore preferably having a nol ecul ar wei ght of at |east 100, 000.
Conpositions with | ower nol ecul ar weight are usually referred to as
pol yet hyl ene glycols. W2008/ 023261, 4whi ch is hereby incorporated by
reference, describes pharnaceutlcal dosage forms prepared with PEQ
20 [ 0030] The term "hi gh nol ecul ar wei ght pol yet hyl ene oxi de" is
defined for proposes of the present invention as having an

approxi mate nol ecul ar wei ght of at |east 1,000,000. For the purpose

O o oy S R LB B B BB P SR N, o

25 appr oxi n@fﬁemg@;ﬁg ar wei ght of 1,000,000 when a 2% (by wt)
aqueous sol ution sai d polyethylene oxi de using a Brookfield

vi sconeter Model RVF, spindle No. 1, at 10 rpm at 25C shows a
viscosity ran 09:1F Bl (RUNRE ROl

consi dered toqﬁuﬁiﬁéﬁgg%1EQX|nat%n%%ﬁgcusar wel ght of 5 000, 000 when
a WO 2030/ esaides Rt PBRO0G0CH @m%ge f@gm, c@%réam;g amplt Soymmed mmilts o ut i on

of said pol | ene, o usi kL

spi ndl e No. ¥5§-E1 lﬁ?tefﬁte a(ed rgle iqoz%l %g&l\lil%é% Lﬁéﬁr an J;eneg@ g%00 to
4000 nPa s é@d?blact&ﬁﬂ)yaﬂhylemen@xatﬂe agent,oeheseio drealdsdge fd)rm/mowdes
apprOX|nate | ecul ar, wei ght of .4, 000, 000 when % eQus
sol ution of? ?fis?ir%esﬁﬂﬁf@?ﬁ R IR g%‘} waasgreé%g%}ﬁlﬁgl?/g%}% ﬁ%ﬁ*@?
Model RVF, gpigndb@ 2Nooo il sidhulafed daBiric @il G790 @weenVIi2scweint $5 pactge of
1650 to 5500 mPa s (cP). Pol th | ene oxide is égagugered t.0 have an

apprOX|H%te“ﬁb#@&ﬁﬁ%miﬁﬁﬁﬁﬁt 1 Bows et eRR 4 By ARFvaaRfibus
sol ution of re‘i@alsgc} mur»z%ﬂeé' ﬁe@@ee%s% at® w% By %&p&m ghelt MlcpGRraces

Model RVF, spin m at 25C Shows a viscosity range of
10 5500 to ha@eamobetwee(mﬁé)% apd)P@ Wv@h@ctmwa@tr@ewﬁieaéhe@m@wﬁﬁave
an appr oxi

agueous sorﬁ{’saég?" g !éri% Qgg#%lﬁ‘ﬁ%re g%%ngg%ﬂsg@g&& @r/&ééﬂ%[rp)g@%e

vi sconet er Ipdlethltitfs, nopihit salfde or axynanpmmemgdroa]ﬂoﬁmnmvaagent
viscosiﬁé range of 7500 to 10,000 nmPa s (cP). Pol yethyl ene oxide is
consi dered to have an approxi mate nol ecul ar wei ght of 8, 000, 000 when
a 151% (by wt )[oammr tdlcbr®in @ﬂlelsahl@bdﬁﬁwemhmiveﬂ@ommpmsmg a
Brookfield visconeter el. RVF, spindle ) at, 2 Gng@ (ﬁSC@
shows a vi s&eld %’sfeﬂdé‘?i&'éeaé‘? p@gnmeﬂ%da%gﬁwnwgﬂ@%ﬁ) SROGEPHTHE' t he
| ower mol ec L@m\ﬁ@ &%dé&%bé@éehﬂdtﬁﬁ?or&fﬁla@i%ﬁmoﬁ@kﬂﬁ% BME&E‘Qn@ﬁGIﬂ@— is

consi der ed ave an approxi mate nol ecul ar wei ght of 100,000 when a
5% (by wt) aeprelsgiongjoindtat lpastone getivg as@mty‘éhmméhﬁedqs%ed”en%m{jl% 20

B kf d
chows. 8201 s SUBBRIREES APRRYe bl indhed b Blagyled B o 05 BMFMCARE |
i s consider adl@&xphaatéoaml aippriased geatrie fivod acinl °&}beﬁm¢egﬁﬂ "/@fﬂn@W@@OW%en

a 5% (by wt) ueous | ene..o0

Br ookt 101 o FrOtARRr R a AR o R aPL (G Bf MElEeS b HahS er

shows a vi S@Qﬁiufsyanﬂalegl@sﬂfan@B%@o}I@t)hZux&(ngﬂitﬁaleﬁseﬂ@ﬁBr222;5urs [ 0031]
The term "l ow nol ecul ar wei ght pol yet hyl ene oxide" is defined for

pur poses of the present invention as having, based on the rheol ogi cal
measur egeNt s Ojo $1aek iARAY ]aﬁﬂi! ARROA: aga@staemefﬁb@sfc&eaﬁna@wwem l'ess
than 1, ggo 000Mb ]ngg Fb i ern1 ‘'melt formed" is defined

for the pur rdomecﬁnn mnmmmmopmd @ai&esla@ed@sgnbpddwmrerﬁsadmmﬂérﬁﬁ fgn at
| east partl SS,.I 0 shaped. It includes w thout
being limte ¥%£$ :%%h°ﬁ§’8?§P%§%gﬁgﬂg%$ned by casting and forned 5
by injection nolding. [0033] The term "extrusion" is defined for

pur poses of the present invention as referring to a process by which




[ 0037] For the purpose of certain enbodi mnents of the present

i nvention dosage forns are regarded as "resistant to mlling" when

t he respecwbwelodesiage form WO 2010/ 032128PCT/ | B2009/ 0G¢g9A#2008/006pdES
after mlling an in-vitro dissolution rate, when neasured in a USP
Apparatus 1 (basket) at 100 rpmin 900 nil sinmulated gastric fluid at
37 C, characterized by the percent agount of active released at 1
hour of dissolution that deviates no nore than about 20 % points from
the corresponding in-vitro dissolution 5 rate nmeasured in a USP
Apparatus 1 (basket) at 100 rpmin 900 m sinulated gastric fluid at
37 Cwithout mlling. [ 0038] For the purpose of certain

enbodi nents of resent invention dosage for are regarded.as
"resistant to [Bj'iligig?lﬁbm’e CPWBF%LEBQ%QOS%%{?F%WIBP%S\}? es
after grindhigpigid anfip¥did £edérHe@héteindbr tha hnufsbieft sfaasddicthent fonthe/SP
Apparatus 1 (basket) "at 100 rpmin 900 ml sinulated gastric fluid at
37 C, char att@nenicd PBY- t he percent anmount of active rel eased at 1
hour of dissolution that deviates no nore than about 20 % points from
the corresponding in-vitro dissolution rate neasured in a USP

Appar at us 1 ( {88302 (The avehdh fupherienc@Bsses thesisaof pali@-caerelagioae)®s | ui d
at 37 Cwthout grinding. ... [0039]. For th |

enbodi nment s%ﬁv‘tiﬁgﬂ&gé}%ag?ﬂal }Iht\[}%n |J§“ﬁc Ssoggagd?d(;érxg%%gc} Iceéieragegcgotrs%g Oas
"resistant tomplighaiel actixé sgent jebated Boanotibids ferspeatiny® thosdigexfeoden
provides an in-vitro fli ssol,ution rq.*te, when neasured in a USP

Appar at us 1795 BeseRe IOoFMAPSISISe FYmMMPE 900 nl sinul ated gastric fluid
conprising 40% et hanol at 37 C, characterized by the percent anount

of active released at 1 hour of dissolution that deviates ng nore
than abdt 20 [993diThednvepbion furbercarorBRAs S ditReF oS RIFrEEng? %@’81 ution
rate measur i : asket) at 100 rpmin 900 m

si mul at ed gggtffrulﬁgq?lll:%g at %%ﬁl%avﬂ%%éﬁgut et hanol . 25 [ 0040] For the
pur pose of certain enbodi nents of the present invention dosage forns
are regarded ) IS . 1)1 I ion" when
the respecti vgﬁ%ig:%lg ‘%rg{ﬁ?%ﬁftgy e%%ﬁ?%%%%S@?%@é“%ﬁ*@%%i tro

di ssol ut i on phairaceutiealrdosi® fa CUtARH SBPLPHIotBRAO O¢0HGd TiErameasured in a
USP Appe}ratus 1 (basket) at 100 rpmin 900 m sinulated gastric fluid
conpri si ﬁg 40% et hanol at 37 C, characterized by the percent anount
of active rel e@gzs] Adcoklifoidrthdibvelition @lelbli@BxtbiRid relest phemacenticalr €

t han about 20 % points fromthe corresponding |,n-vitrao di agil utjo

rate nmeasur 885aga fermusproferably an gral dosageiray Sotprdine rErtHp sMPAdEHELS

si mul at ed gagd bl Gibh WiekoRl edténded WO HharRlabied] dBEHe Wrki 19 r ust bd d NQ.
[ 0041] For the purpose of certain enbodi nents of the present

i nventi on deupmgsitétgr ns are regarded as "resistant to grinding and

al cohol 6xtracti on" when the 10 respective dosage form after grinding
pr ovi deg an in-vitro dissolution rate, when neasured in a USP

Appar at us 1 ( b@eR4jt Theattrnl O tanded felea®@0(s ddfined farlpatpesksgd Sterpireseftl ui d

conmprising 40% et hanol at, 37 C  characteriz t he rcent. unt
of "het ve r arbags rafth g pfodiis SRERR HephBia mblS RSB

t han about 2ZRePartdntisd perRMatiBiengatiseterbd allgwing aveéductiortingisshgt i on
rate neasured in a USP aratus 1 (basket) 15 at 100 rpm,jin 900 mi
si nul at ed gdEUPFRSY CPRPHCR IO BIUEPIEET aORTHPnal dasags {HBUE-8g#Si di ng.
[ 0042] et n Bt &d fledidtfeflase dRadd¥8rrhp! | oW ng procedure Nunmber of
doses: 20 Sg}lggt??}on 1of I\CHI ieng: 15asecon}d)s M1 1ing machine: 1KA Al
Basic Inpact MII MIling Chanber: Stainless steel Chanber Vol une: 80
m Bl ade: Stai st.eel ..25Beat er ; St.gj e

Shaft: Stainl eLHQS § e gEe FfIg%eagpgée@%ﬁl%gF%ﬁ%é%@%g%ﬂﬁ@ﬁ%gem
revol uti ons/ifveatibeadMotrefer BRRethctstitber ark faxthula&00 @llswe thel dmng torddsoivain e
WO 2010/ 032128PCT/ 1 B2009/ 006917




- 12 - Crcunferential Speed, idle: 76 ms G rcunferential Speed,
under load: 53 m's Mdtor rating input: 160 WMtor rating output: 100
W5 For deworsiweii®n purposes only and irrel evant for sdrastedimsdtsi on
of mlling resistance, mlling can also be perforned in a coffee
mll. For denonstration sake Figure 14-3 shows the nulti particul ates
of the present invention and a conpagison tablet after mlling in a
coffee mll. 10[0043] The term"grinding" refers to the foll ow ng
procedure: Equipnent: 8 oz G ass Mdirtar with Pestle Nunber of doses:
2 Duration of grinding: 20 rotations 15[0044] The term "Si nul at ed
Gastric Fluid" (S(F) relates to Sinmulated Gastric Fluid w thout
enzynmes and_either w.thout sodium | auryl. fate (,SLS). ith 0.5%
sodi um | aur e 2agopestn rcoﬁteﬁ%vgﬁ‘ﬂ?ﬁfﬁ%%’ﬁ'@#jell@iﬂrﬁjﬁ lgx}ga#ﬂ%\#[ ¥m

"Si nul at ed @@ﬂﬁﬂogol;hwoqgmhtomh@%ga hanol " _reI ates to SG- with 40%
Et hanol and wi t hout enzymes and wi thout sodiumlauryl sulfate. 20
[0045] For the purpose of the present invention the term"active
agent © 1S del (i) afic RrBPPGRH AR KeAE!IYfn BRI NS a0 i or
includes without Timtation opioid anal gesics. 25[0046] For purposes
of the gieséidamuipgbwewft_ th@pr,esemhfawcmomrefquit@ﬂﬁ agdrdnligfeation Tormrompaiaiag §i Pgl e
conpounds anpd, ¢o nat | of _co fic Lp o

opi oi ds and%&%ﬁ Opar‘cgl\\/le ggesnéhn %ﬁ%lqgée%%g&eé%g&hg%gﬁ ggb%dr%g r%a?igl e

opi oi (cji agon:nﬁirixdo?mmmﬁﬁ‘ ; itandibptmmmj citgqm' adjml'aﬁt_gam: &id$t;vefs nm}vsiatdhagubbn'_ rﬂmé ed
opi oi d agoni st - ant agoni st or a - -.CO i on. of. ni.xed opi oi
agoni st - ant AGGHFEISE PIRleCtisFoatne e ARl %‘i*mb%ﬁb"? 8”%%%]@?%113’ LY oglep
conbi nat i ona@fitiRAl fehtdtes P bothPorRAE MHiab ins usditinCRNdsag fosUéssan opi oi d
agoni sts, m xed oE)l oi d agonl st-gn{.;gonl sts gnq partial opioid

agoni st $0wi peciisallibindicatsd thedimy| Wlid Ak gamdsd gelease ghapp _ _Q?Saé‘f her
or ester, SgifS MY aiPdoaBI PRl fELE M EMor 10 atPERRSd TRS Of any
of the foregoing, and the ITke. [0047% The present ‘i nvention

di scl osed hextendedireleasppbdrmacaitical dasagn formoaa o hpa iablet Remprisingghe ¢ he

opi oi d anal | £l ' i L Ld

t her eof . 109}%&%86%%?{59 ar n’fé)ggﬁlta ?ca rﬁgg%gée%%ﬁ?gg%g%%a@nﬁeﬁe, but
are not | i notaatk foomuintiver igdits form of chulaparscudaiesh The “dxyaddetieleasei de,

hydr obr gpi de, sul fate,. phosphate and t.he like: organic acid lis
such as%n or Rﬁwac%‘?lgaﬁgf)%ge ?‘?‘ﬂ RIS B‘,’rlﬁﬂ%f)g%éa%? %% ?ltnreér{eg‘a%&nd the
like; sul f oRaéR6 formGRd asothgtjdanmsdflaétbrakent ib Bnmedigs iléaa firm, e.g. as an
p-tol uenesul fonate, 15 and the like; am no_ acid salts such as

argi nate, adpmedisasiease lavar efastive agent ureundipgsthe dpsperdqry or ap ppwedigtey,
as sodi um salitace PRhARRAUMRISMdwittiS He W38 fdmAnd the |ike; al kaline
earth netals such as calciumsalt, magnesiumsalt and the |ike;
organic amne salts such as triethylamne salt, pyridine salt,

pi coling,salt, l.an « |§%t}€m kB8 Sakfined £ £
di cycl o%gxyl anllﬂﬁ}éﬁ?}?tt, ;\If}'&eg‘l c%rﬁlfél{cet y eneg‘lmggn&n% sa_et_ %rrPalrl)ZOS%Sh‘Je
li ke. [ O@kQresthicinugpition dsshapetisodid farmdefiagcommpositien poraprémts at Fasione on

may contain one or nore .asymetri ent er nd i ve I

enant i oner s,acﬁfeﬁ?@ﬁg‘g WEIF%SY OBt e’%ﬁ%‘fregeta%er%%ﬁ%%eosﬁﬁ |¥Sc %‘?erlrlgédsﬁﬁé&
present i nVegtii:pMafefialahsi0ad®a PolW(Hcprslangmad.sTHeempsdtiad canlobti@hllguch
possible fornms as well as their racemc ang esol ved forns and

conposi t i on$OMRBYeBre Wee thess £ve eRmRAYAERD EPOHE? R3HISEBNt ai n

ol ef i ni gsdoulligobeRds s AdAR oL Rl Ohcld@RBBLY Adt LAGKATERtiEY, 1t is
intended to Include both E and Z WO 2010/032128PCT/ | B2009/ 006917 -
14 - molecular weight polyethylene oxides and other adjuvants and additives

conventional in the art.



geonetric isoners. Al tautoners are intended to be enconpassed by
the present invention as well. [0050] As used herein, the term

"st ereoi sowensiomssiza general termfor all isoners 5 of mordByogoadl7
nol ecul es that differ only in the orientation of their atons is
space. It includes enantionmers and isonmers of conpounds with nore
than one chiral center that are not_sdrror inmages of one another

(di astereoners). [0051] The term"chiral center" refers to a
carbon atomto which four different 10 groups are attached. [0052]
The term "enantioner” or "enantioneric" refers to a nolecule that is
nonsuperi nposeable on its m nor inage and hence optically active

wherein the tionpr.rotates th | a ol ar n

one directi on[ﬂgﬁglnﬁieste’?ﬁr (].)‘F(S'Cfﬁﬁgc E?tﬁ%%‘BB ar?gﬁ%sm%o gﬁrll)ézed

light in thgL,RREEIIYyPCL. Tes hioitular w[efgaﬁa]"pemy@ dagfdlﬂcfd’na)i&‘m the prgber s

to a mxture of equal parts of enantioners and _ whjch ﬁ gp& ically
Pk Rk

i nactive. 2d[iouBaeninention mlaleHoR nmhshaverage galecpir St on or
concentratiog, %@%@%ﬁ&ﬁsﬂg@fm%@e &f a0 nEARALLGURY hblebae Of 2

nol ecul e. iold agonists useful in the present invention
i ncl ude5 bmeelaht@f 40,000 when i visoositalis 400- HIOIMPARL 34 p Fv?élsms Poly(e-

al phapr odi ne i dine

bupr enoi phi GRET O?Ef?kﬁngilﬁﬁglnsbqa&ﬁf’onl %a@aﬂ%&ﬁnat glﬁr}{é&a&géerg%n% | ne

dext r onor anwdght o&tez 000 wien thie amgbtr fbov thelex Biddgdo prhnut@ atdﬁ@lsicgrm&‘@@uuﬁe,
di hydr onor phi noxado direphe d| rret a ne,

di oxaphet yl W‘&t (H‘cfﬂ?rﬁgﬁ%’ﬁ@ 1 ?ﬁsg‘%{?@?% ﬁl ;? ﬁgﬁg&

et hy] net hyl Mka%e‘ﬁi&&ﬁar Yo ID0iviRn thei!t flow index is 1 8 G/10 minutes at
2010/ 032128PCT/ 1 B2009/ 006917 - 15 -_etoni azen et or hi ne

di hydr okt or HKCraad 44 @sit Eﬂy(s cARlagianeY S 0P VAR Kznte number
hydr onot phogg,, Q%%P%@h%m OUO%M&Fﬁ@WKﬁeQM 0 GO inutes at
| evor phanol, fgvo enacyhnorphan | of entani |, neperidine,

r nept azi nol 80 M®zﬁclsn1@andqé{hﬁdone met opon, nor phi ne, nyrophi ne,
nar cei ne, ni conor phi ne, norl evorphanol, 5 nornethadone, nal orphine,
nal buphene, nor nor phi ne, nor pi panone, opium oxycodone, oxynorphone,
papaver et um [je020hZbetcng,"palhethpldoxoxids" qmtyefnnﬂho ppipase, ofgheeinzendion he,

henoper | di tranai de rQ tazine dol,

Br operpl i nenb%ﬁ?%%lgygﬁ%(ﬁgp re%ff‘l%b'n‘tt g?ﬁ? ]i?ﬂﬁ?ﬁrexgelgtﬁ REE 5t 2BH6E*

phar maceut } %hﬁed?@ mhh ?ahﬁnaahu&;arnﬁlmlxaquaaﬁbmmag am%dédswlaeof |

m xtures of any of the fore 0|n, an e li oi
ant agoni st swaight ¢fiat Jegstd 900 &qn%?PSWOPﬁWB%r%WeBH’Q&GH?&WE]gEEM%B%LY bed
above are e, g era% 93(1961?5 3{1@1{&4@1 16y @IUbS /2B FEIDRARE iPRereby incorporated
phar maceut | ca y acceptable salts, hydrates and sol vat es_t her eof ,

m xtures of barsfersticet drscrities phymageutisaldiosape fermsiprwared WitgRJE3] | n
certain,genbodi nents e.g. a conbi nation of oxycodone HCl and nal oxone

HCl in %ﬁratlo of about 2:1 is used. Exanples for ratios of
oxycodone HC1 [00303IThx conm "hilgh mlemﬁar@vﬁght j:ﬁ)lyﬁthylzm a0de"39derBed £9: 20,

60: 30, 80:40, 20100:50 a 120:.60. 0058 n cer ts,
Phe oni oa tepiac bR PR iRERte i e gaap ekl kRl D S THas oFE:
hydr ocodone 1eaawobmmomt@nea @ﬁosewmmmen dre apprximtenvlecalt weight
acceptable salts dr at es and sol vat e %}eof m Xt ur,es

of, any of
25t he f or egéds bag d’ eqlpgical mpeasurenpgntadp F 98&@%}%@2@6@%@&%5 16
- dosaggsf 03@8@%@&@@0&&% 3¢ 080 U@)v&vﬁer?@%t(bﬁ@@a R YIRS

hydr ochl ori rom about t'o about 100 ng hydr onor phone
hydr ochl or i dadcpplyﬂh@]nnamda uﬁng@thmléddeC@Q@e odslRiG: gpiadle No- 1, at
hydrochl ori de. r salts |v Ry, i 1
equi mol ar a tg ng WStaﬁéSCOSI a‘l:cd’eftjlt6 ?Eo #qoylﬂg%%%g 'abﬁg&gaept or

derivative bxile 19‘ @hﬁiﬁér@@‘cdhﬂvegn bp;sroﬂmatel rhoteduiat vetphh w2, 60680 0awikkn a
sol vates or the free base may be used. The dosage form nay conprise



ng or 75 ng hydronor phone hydrochl oride or equinolar anounts of any
ot her pharnmaceutically acceptable salt, derivative or formincluding
but not |iwbtetsnzhydrates and sol vates or of the freedrassnos/oo6917
20[ 0060] WD 2005/097801 A, US 7,129,248 B2 and US 2006/ 0173029 Al,
all of which are hereby incorporated by reference, describe a process
for preparing oxycodone hydrochlorig?_having a 14- hydr oxycodei none

| evel of |ess than about 25 ppm preferably of |ess than about 15
ppm |ess than about 10 ppm or |ess than about 5 ppm nore
preferably of |ess than about 2 ppm |ess than about 1 ppm |ess than
25 about 0.5 ppmor |ess than about 0.25 ppm - 17 - particular

sanpl e prodyct., The 14-hydroxycodei non evel..can be.determ ned by
any met hod %%m%&%@%&@%?%?@r@&e&yh ° BRIE UG PE Oté(%ﬁfsas ng LWV
detection. {QQfderModERVE] SiIdNE] TR0 Grpdi, af 282 CRheseNVistosite Ringe nf
wherein the_active agent i_s . oxycodone hydrophlgride, o%gcodone

5
hydr ochl or i 400itg 40QQBPA &K obveililensypaids is cwddrsd bave ¢R PPRIPXIFALES
than about Zg)fpi w&%ﬁ{cﬁ{4§j®b§09§vhgﬁ§ Y94 @?%ﬁ&fﬂ%us%@u{gﬁﬁbf dafSs than

about 10 ppm or less than abou ppm nore preferably of |ess than
about 2 Pppnpolyetbplendewidetsingta Bropigigld viseamat¢raviodeb BYE, pimllpNm bt ess

than about 2% PRE bl a vish G0 Hnde U §64d Bls800LBE S (BTIRM MR Other

t her apeuti clé[infl’y active aaen S y i n accordance tth the
present i nvexitle rtonsiddredio Have aoayiproxdmito molédntar wpight ofs5,#10,006svhead of

opi oi ds. Ex es of such therapeutically active .agenfs .i ude
ant i i am ROy eSO et A e PR anyh AR A noocer

chl or pheni r aiRtdgetadoddd RO sithdls DRER ot 2 AprAcat TRIGEgtoe) a viveosityshegeaif dal
anti-inflammtory agent S roxe_a%_ di cl, f?effa , 1 ndonet haci n,

DUy of b S RTS00 T3 (55 Bribehs BRey Odss CARAT M OBIRA spprosingte

anti - emeti Cof@ulr welFBi &C1ERI0AT AR a T8} My lvitRhdueSisQBRYon of said
anti-epileptics (e.g., phénytoin, meprobiate and nitrazepam

vasodi | at or polyethylene ewideusing mrookBgld viseometer Mpaal R¥Fe piridle No. 2, at 2
ni car di pi ne),, apbk c;#%%g%&%g&é;;ggh%gg%ﬁﬁé%%gm s{cREPBlyethPEfd Ne

phosphat e), “anti -ast hmati cs I'i'he), antact ds;
ant i - spasnodkiis i @ngjderad todpive ey appcegehimeedular aeight 05540, Wheng. |

insulin di ti e. g. t hagcr yni i.d,  bendrof |y hi.azide),

anti - hyégt eﬁ%@’@gﬁfﬁq&ﬁ‘?‘g SBP%B? 8&5’?@?@“@#%%6&}{ C{;e)u,smgr?ﬁr 3/1%@ e)nsi ves
(e.g., dcl ((Jniviizbdilﬁfﬁcezglﬂbﬂd [RAGH) 8pindle mgmgirbll_a; atQsC étmgg_.a,viabﬁmmngﬂ of,
steroids (e.qg. rocortisone,_triancinol one, prednisone),

anti bi ot cslﬁé%to,ywz@%?aﬁa tIRepayding fwﬁaﬁagﬁg,tm@&%@&,
psychot r opi ggided %lﬂﬁ-@[eh@ 828 is AHAMY 100Rwe BEERdNRBe nRSARE 0BlANSS
(e.q. pseudoeghedrl ne %‘ﬁ» | axatives, vitam ns, stinulants, (including

appetite suppP-8eduhema shdhy w8 agneavy splrbpbeicridmoliEihylong oxigpusing a
20107 0354 28 R AR foa #P1; %mlgg'sﬂgeaﬁpge@ ML lsnégs o

pharmaceuti cal 'y accep e salts, , sol vates of the
same. [ 0064} viscosityeatgziof 3@ b¥inRe n{eP) andpolyetindens axidejis cefisidersd dehavs t he

use of Cox-2 5 inhibitors as actd.V S, I I i

op o1 d anal 4B apEERgpc REBalE i 6P RO Shenclof G AhicBlle Wikt of
use of Cox- Zaidpbiyeihlyzhe oside bsikga BidohfitldatscthetayBlioded &\, spindle No. 2, at
met hyl - N-(5-nethyl-2-thi azolyl)-2H1, 2- zot hiazi pe- 3- car boxam de- 1,
1- di oxi de) , 4B G 2 ViRgoRty ags & %FO iﬂ#@s‘ﬁ?@ﬂé" nd

11/ 825, 938, which are hereby incorporated by reference, nabutnetone

(4- (6-net hoxy- 2-napht hyl ) - 2- but anone), as 10 di scl ngd in US. Serial
No. 10/ 056, 348[003Hi Bie tbren Hewatnjecules wreiebt pelpethygnerauider’ dsdedned Erecoxi b

(445- (4- et -3- Jq U@i v )z .

yl i benzenes oggsm%%%ée%é{%%ésng ﬁ%ge i r‘é’ &%&o@ﬁeﬁé@l@d ?f? 56%6811}%1@54,
whi ch i s hercatijneit Asoepar abeditate melenkneeighnofies tande00N004- Ni t r o- 2-
phenoxyphenyl ) net hanesul f onam de), as disclosed in U S. Serial No.



(2, 4, 6-trioxohexahydropyrimdine). Barbiturates include, but are
not limted to, anmobarbital, aprobarbotal, butabarbital, butalbital
nmet hohexi twb,20rmmphiebar bi tal , nmet harbi tal, pentobar bi t alpct/iaB2009/006917
phenobarbital, secobarbital and as well as pharnaceutically
acceptabl e salts, hydrates, and sol vates m xtures thereof. 10

Bar bi turate antagonists that can be %sed in the present invention

i nclude, but are not limted to, etam nes as well as
pharmaceutical ly acceptabl e salts hydrates, and sol vates. [0068]
Stinmulants refer to drugs that stinulate the central nervous system
15Stinul ants include, but are not limted to, stinulants such as
anphet am nes, such as anphetam ne, dextroanphetam ne resin conpl ex,
dext roanphet am ne, net hanphet am ne, nethyl phenidate as wel |l as

phar maceut i calhos2pTae RidIThRItFakied! istithcd foSthe putbosodMind @Serdiod to
m Xt ur es thereof Stinmul ant antagoni sts _that can he us;g in_the

present i nvesHits b prpessuBereien apleast partially moliemes, is emsbyidshapsdnks

as well as d
ol vat es- as IO ERAE L Bk SR Bl Pt g s e

[ 0069] ﬁg.bﬁumantmmmﬂ@mm ct the di ssol ution profiles of the
respective Exanples 1 25 to 14 as descri bed below. WO

2010/ 032128PCT/ 1B2009/ 006917 - 20 - [0071] Fig. 14-3 depicts the
mul ti parti cul 40833] Ghe terartpkiession” &f definediok bunpgses of the poefsé énvientidn 4sa)
and a conparisan tablet afte in a,c e ml|l TAI LED
DESCRI PTI ON'SOE7E10 et P g i Bl iR 8 4r e Pteud Alked el
relates to ﬁ)r&@t}]@u@{ﬁ@i@dﬁdeﬂo@h@ﬂ&ﬂc@ﬁtﬂﬁdﬁﬁceutI cal dosage form
conprising a melt fornmed nulti particul at e extended rel ease
matrix £&rnul ation, conprising at | east one pol y(el0 caprol actone),
and at |east ;[ ?%bve%ma@%hg" is deiﬁ&(a?féﬂ Jﬁﬁt%eé SMBOEREDt MaMRichaund
that pol y(s-caprolactone sui tab meric material for
formng an eef@rengimjaprecv@abewwawbmlteﬂmammahmp@nredmtenms%dwoficﬁr%?& ek a

w de varletg (e]{tg% rofiles when used in the formof nelt forned

mul ti 15 par & nel t form ng according to the invention
can be acconpllshed by several nethods, including extrusion, castlng

and injection The rt,; c have rabl

di anet e 5 in tdﬁgﬁ@g‘%@ A8 Onémﬁ @8@?3%30%@[5%%9{{% out
wanting to BfeRing réfermao b BRGEN byrv&hmmowénsﬁataeeﬁn 1f1ﬁbtﬁdiuﬁdbat 20

pol y(s-caprol actone), due to its specific polyner characteristics,
inparts a rrﬂeﬁﬁ%m&h%ﬁf‘@]d grinding resistance to the extended rel ease
formulation in that the nmulti particles conprising

pol y(s-caprol actone) do not form duri ng mlling and/or grinding

smal | er i ndi vil8036] Thatermcldasctisompreasion! §ed@?neﬁif¢flﬁuF@SQ5e?f qRsefedse/ nel t

t oget he for deform
This i sbghomﬁeﬁ&% gures gﬁa%@e@ﬂﬁh%ﬁg%&egmg{et eli ev at the
rel ease of bbmpmmeddesaggﬁnm idorde bylepmbcnseompnsmgnhsts@p& 0falrj' bleatinpge

upon mlling or grin C e eve

doun. " Ther o oREeRRE et s Pt Bin A3 IF st SERGRRSRY Ca iR
particul ateg dif@stcﬁx@&fdeddjoes@wa&ﬁdnaﬁmn\g@nﬁaags (alguGEl,danc‘éﬁbr Industry,

2010/ 032128PCT/ | 820091006917 [0075] I 0 ce tain._enbodi nents
of the i nveRUIéE-H¥MEs dup %ﬁ?f B‘%ﬁﬂ%ﬁeﬁ?e%o ’&n%}ra Dgyage

appr oxi @teggﬂﬁpﬂmaﬁ%ﬁggmgbﬁlg%@@m@t of at |east about 6,000
is used. According to certain enbodi nents of the invention the at

| east 5 one pol y(s-caprol actone) has an approxi mate nunber average

nol ecul ar wei f j

enbodi nment s 01911a E)?ﬁ'/g ﬁogvhlgrﬁ%‘%%’trsle ?ﬁce E][u ebgg egﬁe oﬁd%/%gnilgv‘%g %%ﬁee)
has an appr densaicrepaitbss ‘assistag e millieulien thedegiettiwfdoadgelfamst about
20, 000. According to certain enbodi nents of the invention the at




20 80, 000or between about 37,000 and about 80,000, or between about
42,500 and about 80, 000. [ 0076] According to certain enbodi nents
of the i nvwothmnstibe extended rel ease matrix fornul ati eaTaRIwsHBes at
| east two pol y(s-caprol actone) with an approxi nate 25 nunber average
nol ecul ar wei ght of between about 6,000 and about 25,000 and between
about 37,000 and about 80, 000, or bejgeen about 10,000 and about
25,000 and between about 37,000 and about 80,000, or between about
10, 000 and about 25,000 and between about 42,500 and about 80, 000.
WO 2010/ 032128PCT/ 1 B2009/ 006917 - 22 - [0077] According to certain
enbodi ments of the invention in the extended rel ease matrix

formul ation the overall. content of poly(s-caprol actone) igpat |east
about 50 vvePr@Wﬁ@%ﬂeB}m g?‘%ﬁ’s‘i’lﬁaggﬁ@“@{? ) ‘dﬁ?’l-’@){fasﬁeaé%apggst about
70 wei ght - %Ap%&at% Atbabledsd 10084 Bl Bhilfl gesriafluiiaas Ggbout 90

wei ght -% or between about 50 and about 90 wei ght-% aqr between about
60 and abouthagterigedyt thepetsent g agibsrelersgd ahbibaens of fissitingithait - og

or between ahay DehaAR0L: 29, P ond @Rt poado ERLAARRA
matrix formu at%sdlﬁgn%oﬁjomg?ﬁt&gc{g%ng%o cec?ta'_g en%odj rr?snts of the
i nventi on t tate meetsered aua V8P diqperatrstlr(baske el fl0apingn 90& mp pinsiated gasisic one
pol y(s-caprgl.gc . th _ap. approxi mat e nunber average nol ecul ar

wei ght of b‘&@éﬁ'@%‘é’“ﬁ%%@’&é' and about 80,000 which is present at
an amount of between about 50 and about 90 wei ght-% of the extended
rel ease matri | ation. 1 . 0079]. Accordi ng tq.certai

enbodi nent s oﬁo‘kﬁi&%ﬁ@ﬁﬁﬁpﬁf’ %ﬁért@£?@ﬁﬁ‘gﬂle?t§Pé%é’%ﬁ‘%l‘?‘ﬁ?ﬂiﬁ%} (ﬂ(ﬁ?%eti on
conpri ses fihbek rédardedas treaRBnPo ety #en Gk Yeptctivebibsabe fory. be
present at an amount of between about | and about 20 gr_ ag]%t 1 and

about 150 wepighitdesgiicp grinding gp gy iradisstlaiionaico WERH REIH e b UPhent s of
the inventi gggatrg'tﬁs ?gﬁaﬁlflgﬁﬂ lbgh‘ﬁﬁﬁ?%mﬁ[éﬁufa%ﬁl@détﬁé IR o€ 97PT,| SEes

further at st on mol ecul ar wei ght pol'yet hyl ene _oxide with an

appr oxi mat echrpdctesizbdby theipgisentaindyst efisetiveatsisated 2t bowrod dissaierionhat

10, 000, 000, d on | oqi t fp 1 - Elpding

of the i nven‘?@&?@s I’toh%‘t)ljre'?}%gl a%g{ﬁtocgno{a&? %‘?\Su% polcéfg%pgjg%l?%ﬂgp é?%as;sélgﬁé

hi gh nol ecubas mpshiedtidy USReA maiaties pfbaskiet) @t B0 1 intofh o8 stnmlated gashiy

and/ or gri ndi j onpi nati on with a resistance to al cohol

extract ggn ﬁH@%&E@" cfgﬁg%migﬁﬁg’tnﬁe dosage formless attractive for

illicit use and rendering the dosage formsafer when used in WO

2010/ 032128PCT/ | B2009/ 006917 - 23 - conbi nati og3 wi th al cohol . The

hi gh nol ecul arl06] gkt thseripeenod csrainsbatmay % e&’%’éﬂ%“_’%ﬁ“’%ﬂ"%ﬁ%unp

of between ?&ﬁgtare‘r}ggdgﬁedaa@@‘%sisﬁt Wedl&ﬂblhé)ﬁrﬁ&tgﬁﬁg Jﬁ}heﬁ‘%%s%haﬁretﬁt@s@@r tairn
g

such enbodi nents o e invention the hi nol ecul ar “wei g

pol yet hyl enéormqiraddessndniviiee dssohtion rdavdenmaapuefhing YR Appargfis h a
size of 4,15/ 100, of .t Is r..of: 4] f d
mul ti p%&ti i%%%eatégféﬁ%g{d@ e e%@gﬁiegrgﬁuép?@ﬁgﬁigg%é ggﬁﬁ%OICaggﬁi n
enbodi ment s Q, Herdvitgizediby thepesentumont ofzoli yerteleatedraé 1 bsnirdd disseutidmetbat
been screened .with a 100 U screen. 10[0082] According.to.. .
cortain onbasvffeaR aEemo Aargin fem i a5 2 U g fngon
fornul at i on fisifchRfedGn ANISPSAFpaditud Baatket) s 1 POIpRKATE0 ml Hitulsd gasthixd

rel ease matrix formil ati ons may conprise further any other

i ngr edi ent sAaidat g7 hdthgat esRoent i onal in the art. 15[0083] According
to certakn enbodi nents of the invention the active agent is an opioid

anal gesic, in particular selected fromthe group of alfentanil,
al | yl prodi ne, @041 dor teipuenosanf ¢esrindimbediniragsof itraprpdentiavenyen dosagen de,

bupr enor phi ne, but orphanol.. ¢l onit azg j esn i.ne,

dext r onor amr%?fgl,s A7 ?%de]a,s b goﬁg@?%dé?%ﬁg%ggg&o i %E# glg odei ne,
di hydr onor phéspestivedogpe katialfier shillieg pepidanad in-Aflo dissatfitiynl rhte) widnut ene,
di oxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,



WD 2010/ 032128PCT/ 1 B2009/ 006917 - 24 - tilidine, tranadol,
pharmaceutically acceptable salts, hydrates and sol vates thereof,

m xt ures owoanw/eiizg he foregoing. According to certai n pomabkaios/edor7
enbodi ments of the invention the opioid analgesic is selected from
the group of codei ne, norphine, oxycodone, hydrocodone,
hydr onor phone, or oxynorphone or pharmaceutically 5 acceptable salts,
hydrat es and sol vates thereof, m xtures of any of the foregoing.

[ 0084] According to certain embodi ments of the invention the opi oi d
anal gesi c i s oxycodone hydrochl ori de and the dosage form conpri ses
fromabout 5 ng to about 500 ng of oxycodone hydrochloride or in

particul ar conpri ses , 1,5 . 10.1 .20 —_eie! , 40
o, 45 g, TeHES TooUNG Abbreei | THiskeoatigo smee ol 95 R R TR o
oxycodone hyg, ﬁ%FQO%%mmgvmm@&eﬁ%& 'taepsteémtaﬁbmﬂioﬁmtvs t he

oxycodone hydrochloride has a_ 14-hydroxyco elnone | evel gs t han

about 25 p;mieaq@rl@t bheusiof dispolptiahatidgyici o morsh ﬁtb%Hout%%é R%tﬁ Wout
10 ppm or &{a]@gg A dpaPiii 085]
According to ogﬁsgl n %§oﬁt¢é%gﬁnog&atﬁ}é§?s$§§§laon tAh%p opi Oll (ot
anal gesisc iz 10 o prt@enisjdnleict igestiic Buiditi3 THewitheys gdand apd &’éﬁh@ﬂl ses
from about 1. to about 500 ng of oxynorphone hydrochloride, in
parti cul ar gl > 7.5 ng, 10 ny, 15 ng, 20 ng, 30 ng, 40 ny, 45 ny,
50ng, 60 nmg, or 80 ny, 90 ng, 100 ny, 120 ng 20 or 160 ng of

oxynor phone hydrochl ori de. 0086 o certaln.enbodi ments
of the invent ?((gﬁ?l E‘?—f SPYPeFeLh Préaé% o Cgmﬁ% Pﬁﬁ%ﬁ?"ﬁ?&%@%?%n de
and the dos@gRs £05dBardRlRs "ﬁﬁ&aﬁﬁt@@jﬁ@ﬁgﬁmﬂa}mol extabiust’ Wi tey of

hydr o 1Ighone hydr ochl ori d in particular 25 ng,

12 ny, nz@speg@vq@sa@jom grwﬂmg@zov#&s aggl oglefs%tlorsr@twhg} 75 ny
of hydr omorphoangg Qtﬁ@*]i AR 1 (HYRAG1 Y %@E@Mkﬁﬁ@ﬁ&i@i&éﬁmld 25
- [ 0087] According to ertal n errbodl men the invention the
dosage f or necnisiigrdYaebinpbati ¥7° Cophstictariaed by @a@@rcmiramouw@raéﬁlw t he

sane or diff r
Tmed at e risrasastf 5pin St aRIBHlh RefauabHIE feh HARIE B B0
t he invent i 8 cohepoaiage-fins disploiindes neabeedn alas}ésppﬁramhé (imkat)/e

agent in-vitrao when asur.ed, by, t he USP K t had m at
900 M N rru?"a‘?(’Qaplﬁé&% el i gests's f’gg?vx@”ﬁt’l\{g‘% an /h

about 55 % g ) active agent released after 1 hour, betmeen about
25 % and about % (by wt) active agent rel eased after 2 hours,

bet ween about 45 % and 10 about 85 % (by wt) active agent rel eased
after 4 hours Mo, AIRE b gﬁmg (by wt) active
agent releaseéaﬂ% 2§E§§ﬁ0urs g[%%%%&%%ggg@dlnénggdfﬁrtaln enbodi nent s
of the invehhhbnﬂﬂﬁb$ﬁo§age form provides rel ease rates of the active
agent ipn:vit{ro whe t he USP Basket 15 Method at 100 rpm
at 900 ﬂ? SPH{ﬁUS{‘SgNgg Sg?ci Urd at 37 C between about 10 % and
about 30@6(hﬁﬂh@kmﬁhﬁtﬂﬁﬁ%@&hBaﬂeh&pﬁmﬂhmfter 2 hour, about 40 % and
about 75 @6&% .W) a t[ e. ent rel eased after 8 hours and no | ess

t han about é@ﬁ Sé [§8nt released after 22 hours. 20[0090]
Accordi ng tqmgﬁb&ahmmﬁgnqunents of the invention the dosage form
provides an in-vitro dissolution rate, when neasured in a US?
Appar at us 1B{assRainiessfteel 00 rpmin 900 m sinulated gastric fluid
conpri shag ﬁ@ﬁ%@%ﬂ@ﬂ&ks Q1%53§ characterized by the percent anount
of active agent ease at 1 hour of dissolution that deviates no
nore than aBotir Sheft:%tgnlesssteebt .40l nore than about 10 % points 25 from
the corresp it |ss l.ut i,on [ate measured in a USP

Appar at us 1%‘&%{%&%} Cﬁ? ifggﬁlfeﬁ UHENYR rﬁ sinul ated gastric fluid at
37C wi t hout Mdthespebd, underd6ad: 250000 djondedmrieli ng to certain

enbodi nents of the invention the dosage form provides after mlling



10[ 0092] According to certain enbodi mrents of the invention the dosage
formprovides after grinding an in-vitro dissolution rate, when
measur ed iwoaold®Bridpparatus 1 (basket) at 100 rpmin 9Q@TiB2@mMMébat ed
gastric fluid at 37 C, characterized by the percent anmount of active
agent released at 1 hour of dissolution that increases no nore than
about 20 % points or nore than about;;10 % points or 15 even decreases
when conpared to the corresponding in-vitro dissolution rate neasured
in a USP Apparatus 1 (basket) at 100 rpmin 900 m sinulated gastric
fluid at 37 C without grinding. [0093] According to certain

enbodi nents of the invention the dosage formafter 20 mlling
provides an_jn-vjtrq djssoluytion rate, when neasured in a USP

Appar at us 1%@5#&@951@@6%6#?6%&#/% 900 ad sinulated gastric fluid
conpri si ng &R%netRanalspedd, ddetioadsy @Gt eri zed by the percent ampunt
of active agent releaséd at 1 hour of dissolution that deviates no
nmore than a¥eter ramegdsmi PV or no nore than 10 % points fromthe
correspondi WaPRVAN i ution rate nmeasured in a USP Appar at us
251 ( basketVsF i o Tk SR gastric fluid w thout

et hanol St B demangttation pwipbies ngly anivdrnoy fosthe 2gfdtion e200d1006917 -
27 - [ 0094]. According t ertain e i i I t he
dosage for MCEFFReS: 'lﬂ%?%ﬁ%’rg °C 81511%1(%9%%9 w%ﬁngl'gl %%%&3%1?%%9%?%2,
when neasurEiduiert 468 $8oks Appaild tpagichlatch af the toyesait i@ Otierpmdiarco8@risuin
sinmul ated gastric fl yjd, cor’g)ri si,ng 40% et hanol, at 37 C,

char act er i Z@Blehgftr millisg e aceymilingt of active agent rel eased at 1
hour of 5 dissolution that deviates no nore than about 20 % points or
no nore than 10 %%oi nts fromthe corres%ondj ng in-vitro dissolution

rate medlur ed [9043% Thsterm) grnding) gefery tp dadellewing PRSI m i n 900 nd

si mul at ed gagtibheat IsW- G hAQHE weihiee@ at 37C without grinding.

10[ 0095] According to certain such enbodi nents of the invention as

descri bed i Numher gfalosagr dphs [ 0086] to [0092] above the active agent
i s oxycodong hvdraoehlorid nor phone hydrochl ori de or

oxynor phoneﬁﬁg/a}/rg%gﬁ o?@‘{‘ﬂcﬁé%ﬁ%@ According to a certain aspect of

the invention the dosage forns as 15 described herein are used in a

met hod of treat] ain ip.a patient.in ne her eof , o.Wher ei he
dosage ? drm 03%42‘35 e Z%{naﬁﬁedaf?pgfrbcgﬁw@ &g#)fﬁgteﬁ%’esnﬁlﬁgeuc as{énc
dosage f or nph@l withéut AR ahdisitheP vithouBeditarnany] shifste ($16S); withOrseht  of
pain. [0097] According to a coertaj n aspect of_the ipvig_&r]};i odn .

pol y( s- capr &rdien eyl spifate or Q% godiamfaury} sulfats, Thefgrmgdipmatsd Ga5tig, o
manuf act ur eppfq @it 2bds iR PNEERs IS CR R0 EUARAGR] WA ERFRlcs BhAT
an active agent selected fromopioids for inparting to the solid

ext ended r etvithew sodiam laosbyylfateor m resi stance to nmilling and/ or

gri ndi ng [ 0098] According to a certain aspect of the invention
a proce % of preparing a 25 solid oral extended rel ease

phar maceut i cal {0045 Spe tHepumossofthopiesknd invempmi thé tegn ('Intive sggpt’ i flefined

Mel ti ng and bl endi ng t.he pol.y(s;capraol.act.one)and.passi bl.e further

i ngredi ent s *&%B a%ﬁ‘écajlgtaf’{%e S&Bﬁtﬁlﬁceéﬂn ’*ﬁgi)’k??o ¢ Bﬁ%ﬂtﬁné’g {eow
(tenperatur Qngﬂ%ﬁ@ﬁ@_ about WD 2010/ 032128PCT/ 1132009/ 006917 - 28 - 900
- about 160C) for optionally approximately 3 mnutes to obtain a

m Xt ure; Addi ng the active agent to the m xture on the Thernodyne
Hot Pl a (te t st ;8 nbloedibie

m Xt ur ehgppeaﬁgg&ﬁrwngaxgﬁ%gggﬁitgg}%%@g?ﬁng&g%g@%g?gn {ghe nol t en
bl end by pr ésdideysibgewempoundeanst mmhi@ign%@%@mppumsééle@@? Fomibekaes

of optionall y approxipately 2. ml|[nete i L3 :
Ferper at ur ¢ °f 99500 &k V- mbafe Ny BB Setec NG B SIS bR mictor
cutting intacpebiration 6f opitid kgunidtd, ynagipglo xiinmitopioid 2gamint-A0agorisegs h and
wi dt h. According to a certain aspect of the invention a process of

ol




Leistritz - ZSE 27 Twin Screw Extruder (Counter-Rotation) Neslab
Model CFT-150 Chiller Accurate Powder Feeder Doner 8-foot Conveyor
25G abl ab #beactoroenizg Ti ner Cool i ng the strands to anbi etr/iB2009/006917
tenperature; Pelletizing the cooled strands into pellets. WO

2010/ 032128PCT/ 1 B2009/ 006917 - 29 - In such a process the

pol yet hyl ene oxide may be screened tigough a # 100 US nesh screen

[ 0099] According to a further aspect of the invention the solid oral
ext ended rel ease pharnaceutical dosage formis obtainable by a
process as described above. 5 EXAMPLES 100100] The present

i nvention will now be nore fully described with reference to the

ol Lok ng. LEPORGRPAR e HE paer-al e Bhioy it ARt SROEC Bk en

in any way gsa énilfdtion®f b@fialdpidill @pdniediidicombink¥dM¥Rifn dpidhl abbsists,
conposi tion of the poly(e-caprol act one) mul ti parti cul ates is
sumari zed Pyrefgpic ggqy&t anfagomasy and-partial gpigidiagapists TG pae REgFRgTe

At funi t (giofintAaahich sfté}):mﬁﬁﬁéﬁ %ﬁa@f‘@r e"@;- stids, Bydéatfts and solvates thereof,
Pol y(e-caprol act one) . "2 Butyl ated Hydr oxyt ol uene
1.0 5 compositions of any of the foregomg, and the like.

[0047] The present invention disclosed herein is specifically meant to encompass
the use of the opioid analgesic in form of any pharmaceutically acceptable salt
thereof.

10

[0048] Pharmaceutically acceptable salts include, but are not limited to,
inorganic acid salts such as hydrochloride, hydrobromide, sulfate, phosphate and the
like; organic acid salts such as formate, acetate, trifluoroacetate, maleate, tartrate and
the like; sulfonates such as methanesulfonate, benzenesulfonate, p-toluenesulfonate,

15  and the like; amino acid salts such as arginate, asparginate, glutamate and the like,
and metal salts such as sodium salt, potassium salt, cesium salt and the like; alkaline
earth metals such as calcium salt, magnesium salt and the like; organic amine salts
such as triethylamine salt, pyridine salt, picoline salt, ethanolamine salt,
triethanolamine salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and

20  the like.

[0049] The opioids used according to the present invention may contain one or
more asymmetric centers and may give rise to enantiomers, diastereomers, or other
stereoisomeric forms. The present invention is also meant to encompass the use of all

25  such possible forms as well as their racemic and resolved forms and compositions
thereof. When the compounds described herein contain olefinic double bonds or

other centers of geometric asymmetry, it is intended to include both E and Z



0.2 Total 74.0 14.8 - 30 - The processing steps for manufacturing
the poly(s-caprolactone) nultiparticulates are as foll ows: 1.
MIling: Twe 2bistigtiag ed hydr oxytol uene (BHT) was m || ed patriiBzogs/0080itar
and 5pestle. 2. Melting and Bl endi ng: The pol y(s-caprol actone) (PCL)
and mlled BHT were nelted and m xed on a Thernodyne Ther nodyne Hot
Plate (tenperature range 90 - 160C)_{pr approximately 3 m nutes.

3. Melting and Bl ending: The Naltrexone HCl1 was slowy added to the
10PCL/ BHT and m xed on a Thernodyne Thernodyne Hot Plate (tenperature
range 90 - 160C) for approximately 3 minutes. 4. Casting: The nolten
drug/ pol ynmer bl end was pressed bet ween two stainl ess steel pI ates to

a thickness of approxi ma 2 mll l. net.e

dr ug/ pol y meseoBIeEHd SRSt} g’fa}éﬁ’%ﬁs FpHT Meﬁﬁ?%pasi%@y%ﬁeﬁlf zi ng:
The drug/ polyeRiong8@Rll. Was cut into pellets approximately 2 nmin

| ength and w dth. Dissolution Method 201. Apparatus- USP Type |
(Baskets) 100 rpmat 37C. 2. Sarrpl ing time - every mnute up to 1440

L, o e R St

Lauryl st rc 40% et hanol . 4.
Anal yti cal bﬂhﬂn@uﬂual Memlwaldﬁerwwmsh@r@utﬂlaphﬁﬂmnww isepees i t h

25f | ow throu cells vvavel Per, st al rate
approx 5ni/ H’i ©s %’an Eff)% %%Wb@b?%&gg%&h{ggl -
Per ki n- El Weﬂlatﬁrﬁhdﬁnﬁﬂ)r%esoﬁﬁwﬁmﬂﬁh@ﬁ@moﬁmrdm - Position Cell

Changer and Di ssolution Manifold with tubing/connectors) G son
M ni pul s3 Peristaltic Punp Hellma 10 mm Quarts Flow Cel | s

S5Per ki n- El ner (b)51YVb abmSehitiReftMroER30h ba¥baon 8 WhandomdiBirent
Hew ett - Packard Pavi | i on Conputer Mdel 8240 Van Kel VK 7010

Di ssol utf onsRipharepitachedl wi t h Baskets) Van Kel VK 750D
Heater/ Circul ator Branson 8510 Soni cator 10

[0052] The term "enantiomer" or "enantiomeric" refers to a molecule that is
nonsuperimposeable on its mirror image and hence optically active wherein the
enantiomer rotates the plane of polarized light in one direction and its mirror image

15 rotates the plane of polarized light in the opposite direction.

[0053] The term "racemic” refers 1o a mixture of equal parts of enantiomers and

which is optically inactive.

20 [0054] The term "resolution” refers to the separation or concentration or

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

[0055] Opioid agonists useful in the present invention include, but are not limited
to, alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
25  buprenorphine, butorphanol, clonitazene, codeine, desomorphine, dextromoramide,
dezocine, diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,



The dissolution results for the poly(s-caprolactone) nultiparticul es
are summarized in Figure 1 and Table la. Table la 15 Dissolution
Resul t Di swol2uiokoen2dedi a Mean Nal trexone Eta % Rel ease@cneipenokoid 2h
3h 4h 5h 6h Sh 10 h 12h 18 h 24h SGF /w 0.1%SLS 3 456 N, 8 10 11
13 17 21 SG-F with 40% Et014 7

10

15

20

25

-15-

etonitazene, etorphine, dihydroetorphine, fentanyl and derivatives, hydrocodone,
hydromorphone, hydroxypethidine, isomethadone, ketobemidone, levorphanol,
levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine, methadone,
metopon, morphine, myrophine, narceine, nicomorphine, norievorphanol,
normethadone, nalorphine, nalbuphene, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
properidine, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically
acceptable salts, hydrates and solvates thereof, mixtures of any of the foregoing, and
the like.

[0056] Opioid antagonists useful in combination with opioid agonists as
described above are e.g. naloxone, naltrexone and nalmephene or pharmaceutically
acceptable salts, hydrates and solvates thereof, mixtures of any of the foregoing, and
the like.

[0057] In certain embodiments e.g. a combination of oxycodone HC1 and
paloxone HCI in a ratio of about 2:1 is used. Examples for ratios of
oxycodone HCI : naloxone HCl are 5: 2.5, 10:5, 20:10, 30:15, 40:20, 60:30, 80:40,
100:50 and 120:60.

[0058] 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.

[0059] In certain embodiments, the opioid analgesic is oxycodone,

hydromorphone or oxymorphone or a salt thereof such as e.g. the hydrochloride. The



11 15 18 20 23 27 30 34 41 47 MIling Procedure Equipnent: |KA All
Basic I npact MI| Nunber of doses: 2 20 Duration of MIling: 15
seconds M Wwbizng/Ghagber: Stainl ess steel Chanber Vol unecidBobioosy®
2010/ 032128PCT/ 1820091006917 - 32 - Bl ade: Stainless steel beater 1
4034 Rotor Shaft: Stainless steel 1.4571 Motor Speed, idle: 28000
revol uti ons/ m nute Mot or Speed,_qunder | oad: 25000
revolutions/mnute 5 Crcunferential Speed, idle: 76 m's
Circunferential Speed, under load: 53 in/s Mdtor rating input: 160 W
Motor rating output: 100 W10 Gindi ng Procedure Equi pnent: 8 oz

d ass Mortar with Pestle Nunber of doses: 2 Duration of grinding: 20

and T used! HEFESORBFIHE S PP SR ISEY 50 S ESeE s POt he
1 SRR 20D s R Al £
' to about 500 mg oxymorphone hydrochloride. If other salts, derivatives or forms are
used, equimolar amounts of any other pharmaceutically acceptable salt or derivative
5  or form including but not limited to bydrates and solvates or the free base may be
used. The dosage form may comprise e.g. 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30
mg, 40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 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
10 or of the free base. The dosage form may comprise e.g. 5 mg, 7.5 mg, 10 mg, 15 mg,
20 mg, 30, mg, 40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120 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 may comprise e.g. 2 mg,
15 4mg, 5mg, $ mg, 12 mg, 15 mg, 16 mg, 24 mg, 25 mg, 32 mg, 48 mg, 50 mg, 64
mg or 75 mg hydromorphone 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.

20 [10060] 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
oxycodone hydrochloride having a 14-hydroxycodeinone level of less than about 25
ppm, preferably of less than about 15 ppm, less than about 10 ppm, or less than about
5 ppm, more preferably of less than about 2 ppm, less than about 1 ppm, less than

25  about 0.5 ppm or less than about 0.25 ppm.

[0061] The term “ppm” as used herein means “parts per million”. Regarding 14~

hydroxycodeinone, “ppm’” means patts per million of 14-hydroxycodeinone in a



- 33 - Table 2 Ingredient (Trade Nane) Ant/unit (ng) Ant/batch (Q)
Nal trexone HCL 12.0 1.2 Pol y(s-caprolactone) , M - 42500 48.4 4.84
Pol yet hyl ewe xdmaolzs 3350 ( Car bowax PEG 3350) 10.1 1. 01 futigbaabewder7
Hydr oxytol uene 1.8 0.18 Total 72.3 7.23 The processing steps for
manuf acturi ng the pol y(s-caprolactone) rrmtiparticul ates 5are as
follows: 1. MIling: The butyl ated hy4roxytol uene (BHT) was nilled
wth a nortar and pestle. 2. Melting and Bl ending: The

pol y(s-caprol actone) (PCL) and mlled BHT were nelted and m xed on a
Ther nodyne Thernodyne Hot Plate (tenperature 10range 90 - 160C) for
approximately 3 mnutes. 3. Melting and Bl ending: The polyethyl ene

Thar modyne. BRI R BEA08 | (BT tess e s cordainy b afy °
er nrodyne

appr oxi mat ejthdd Khowh @Sthe art, preferably Bﬁ]ys?sh.@ SV ldtAebigbnp Ol yrrer

bl end was wei ghed to detern1ne t he 15anmount of PE I ncorporated with

Mettler, Sartorious balances. 5. Melting and Bl endi ng: The pol yner

bl end was nel H@%lﬁ Fﬁ%ﬁ&#ﬁ@dnﬁ@ﬁ &f tﬁQprB:F 8‘1 éntlo-ﬁhﬁfhgﬂ@inttﬁ@&%‘ﬁn}@aé‘é%

was slowy ad ten m xed on a
Ther nodyfie iﬁmwmﬂstyﬂbydﬂochl@h@t exxcp@oméwémghlendmgeedg:@vmg@déq for

e X e S PREIPAECH 00 s i ©
st ai nl ess shga) lepd thiresbon0 1 Gpiirh ot keve gan aboud P pemy ot ebigrablynfliéss deaner s.

about 2 ppm, less than about 1 ppm, less than about 0.5 ppm or less than about 0.25
ppm.

10

[0063] In certain other embodiments other therapeutically active agents may be

used in accordance with the present invention, either in combination with opioids or
instead of opioids. Examples of such therapeutically active agents include
antihistamines (e.g., dimenhydrinate, diphenhydramine, chlorpheniramine and

15  dexchlorpheniramine maleate), non -steroidal anti-inflammatory agents (e.g.,
naproxen, diclofenac, indomethacin, ibuprofen, sulindac, Cox-2 inhibitors) and
acetaminophen, anti-emetics (e.g., metoclopramide, methylnaltrexone), anti-
epileptics (e.g., phenytoin, meprobmate and nitrazepamy), vasodilators (e.g.,
nifedipine, papaverine, diltiazem and nicardipine), anti-tussive agents and

20  expectorants (e.g. codeine phosphate), anti-asthmatics (e.g. theophylline), antacids,
anti-spasmodics (e.g. atropine, scopolamine), antidiabetics (e.g., insulin), diuretics
(e.g., 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.,

25  tetracycline), antihemorrhoidals, hypnotics, psychotropics, antidiarrheals,
mucolytics, sedatives, decongestants (e.g. pseudoephedrine ), laxatives, vitamins,

stimulants (including appetite suppressants such as phenylpropanolamine) and



7. Cooling: The drug/polyner blend was cool ed at room tenperature.

8. Pelletizing: The drug/ pol ymer sheet was cut into pellets

appr oxi matwbyoid/enmdi n | ength and w dt h. Di ssol uti on Medhad2ebenoso17
Appar atus- USP Type | (Baskets), 100 rpmat 37C. 102. Sanpling tinme -
every mnute up to 1440 minutes. 3. Media -900 m Sinulated Gastric
Fluid with 0.1% Sodi um Lauryl Sulfatg or 900 ml Sinulated Gastric
Fluid with 40% et hanol . 4. Analytical Method - WV Analysis, W/ Vis
Spectrophotonmeter setup with flow through cells (wavel ength 230 nm.
Peristaltic punp (flow rate approx 5 15m/mn). 5. Equi pnment

Per ki n- El mer Lanbda 20 UVNi s Spectrophotoneter (8 - Position Cell

Changer and Di ssol ution nifold with tubing/c citars i L son
M ni pul s3 PpRabingids; gs Wﬁr{% Bhaupace e ﬁa?ﬁ?*%ﬁﬁﬁg’n%d%%’%%?c&&va%s of
Per ki n- El meg,. UM,V nLab Sof t ware/ M crosoft W ndow 95 and Excel

Hewl et t - Packard Pavilion Conputer Mbdel 8240 Van Kel VK 7010
Di ssolution Bath (Fitted with Baskets) Van Kel VK 750D

20101 032126PCHLH 006 60 28 Pyt BRYARRGn i ikeed o e e of Cor2. e
pol y( s- capriahibitbs agjctivalagénts it cambiasioamethspinidanalgsdics or iEbtgat of opicihd
A ER R MG E e R
methyl-N-(5-methyl-2-thiazolyl)-2 H-1,2-benzothiazine-3-carboxamide-1,1-dioxide),.
as disclosed in U.S. Serial No. 10/056,347 and 11/825,938, which are hereby
incorporated by reference, nabumetone (4-(6-methoxy-2-naphthyl)-2-butanone), as
10  disclosed in U.S. Serial No. 10/056,348, which is hereby incorporated by reference,
celecoxib (4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yljbenzenesulfonamide), as disclosed in U.S. Serial No. 11/698,394, which is hereby
incorporated by reference, nimesulide (N-(4-Nitro-2~
phenoxyphenyl)methanesulfonamide), as disclosed in U.S. Seriai No. 16/057,630,
15  which is hereby incorporated by reference, and N-[3-(formylamino)-4-oxo-6-
phenoxy-4H-1-benzopyran-7-yl] methanesulfonamide (T-614), as disclosed in U.S.
Serial No. 10/057,632, which is hereby incorporated by reference.

[0065] The present invention is also directed to the dosage forms utilizing active
20  agents such as for example, benzodiazepines, barbiturates or stimulants such as

amphetamines. These may be combined with the respective antagonists.

[0066] The term “benzodiazepines™ refers to benzodiazepines and drugs that are
derivatives of benzodiazepine that are able to depress the central nervous system.
25  Benzodiazepines include, but are not limited to, alprazolam, bromazepam,
chlordiazepoxide, clorazepate, diazepam, estazolam, flurazepam, halazepam,
ketazolam, lorazepam, nitrazepam, oxazepam, prazepam, quazepam, temazepam,

triazolam, methylphenidate as well as pharmaceutically acceptable salts, hydrates,



12h 18h 24h SGF /w 0. 1% SLS 17 26 34 41 47 53 63 72 80 94 97 SGF with
40% Et OH 28 43 54 63 69 75 82 87 89 92 94 MIling Procedure

Equi pnent : wbI2Q&/082128 Basi ¢ | npact M I | Nunber of doses: PETAS200M00&9170N
of MIling: 15 seconds MI1ling Chanber: Stainless steel

10

15

20

25
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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.

[0067] Baxbiturates 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.

[0068] Stimulants refer to drugs that stimulate the central nervous system.
Stimulants include, but are not limited to, stimulants such as 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

[0069] Fig. I to 14-1 depict the dissolution profiles of the respective Examples 1

to 14 as described below.

[0070] Fig .14-2 depicts the intact (a), milled (b) and grinded(c) multiparticulates
of Example 14



Chanmber Volume: 80 ml Bl ade: Stainless steel beater 1.4034 Rotor
Shaft: Stainless steel 1.4571 15 Motor Speed, idle: 28000

revol uti onwbrmuse2dbt or Speed, under |oad: 25000 revolpgtriteres/mismat e
Circunferential Speed, idle: 76 m's Crcunferential Speed, under

| oad: 53 m's Mdtor rating input: 160 W20 Mtor rating output: 100 W
WO 2010/ 032128PCT/ 1 132009/ 006917 - 3§, - Ginding Procedure Equipment:
8 oz Gass Mrtar with Pestle Nunber of doses: 2 Duration of
grinding: 20 rotations The pol y(c-caprol actone) pellets were
difficult to grind but did not fuse/nelt during mlling. EXAVPLE 3
The conposition of the poly(s-caprolactone) multi particulates is
summari zed in Table 3 below Table 3 Ingredient (Trade Nane)
Ant/unit (ng) Ant/batch (g) Naltrexone HClL 12.0 1.2

Pol y(e- capr ol a7 Eie. 14-Micpictd ARARuL cBatds ST weipleyldefier @Rimtein(@Pol yox
W5R 301) 10. Oﬁjﬁ OPBtjgtyI at e%l Hydrox%/ ol uene. 1.0 . d
coffee mill (2) and a comparison tablet after milling in a coffee mill (b).

5 DETAILED DESCRIPTION

[0072] According to certain embodiments the invention relates to a solid
extended release pharmaceutical dosage form, comprising a melt formed multi
particulate extended release matrix formulation, comprising at least one poly(e-

10 caprolactone), and at least one active agent.

[0073] The inventors have found that poly(s-caprolactone) is a suitable
polymeric material for forming an extended release matrix formulation which can
provide a wide variety of release profiles when used in the form of melt formed multi

15  particulates. The melt forming according to the invention can be accomplished by
several methods, including extrusion, casting and injection molding. The multi

particulates have preferably a diameter in the range of about 0.1 to about 3 mm.

[0074] Without wanting to be bound to any theory, it has also been found that

20 poly(e-caprolactons), due to its specific polymer characteristics, imparts a milling
and/or grinding resistance to the extended release formulation in that the multi
particles comprising poly(e-caprolactone) do not form during milling and/or grinding
smaller individual particles but in case of milling tend to fuse/melt together forming
a lumpy mass and in case of grinding might deform. This is shown by Figures 14-2

25  and 14-3. It is believed that the release of the active agent does therefore not
substantially change upon milling or grinding. In some cases the release is even
slowed down. Thereby the extended release dosage form comprising said multi

particulates is rendered less attractive for abuse.



0.1 Total 74.0 7.4 The processing steps for manufacturing the

pol y(s-caprol actone) nultiparticulates are as follows: WO

2010/ 032128BCGi{oloBRAAH9/ 006917 - 37 - 2. Melting and Bl endirngioodnge17
pol y(s-caprol actone) (PCL) and mlled BHT were nelted and m xed on a
Ther nodyne Thernodyne Hot Plate (tenperature range 90 - 160C) for
approxi mately 3 m nutes. 3. Mgl ting and Bl endi ng: The

pol yet hyl ene oxi de (PE0301) was slowy added 5to the beaker
containing the nelted PCL/BHT and m xed on a Thernodyne Ther nodyne
Hot Plate (tenperature range 90 - 160C) until m xture appeared
honpbgeneous. 4. Melting and Bl ending: The Naltrexone HCl1 was
slowy added to the PCL/PEQ BHT and m xed on a Thernodyne Ther nodyne
Hot Pl ate 10(tenperature range 90.. 160C) until the m xture appeared

honbgeneous. 5. Casting: The nplten drug/ pol yner bl end was ssed
between two sM7?l sordngly Ce&?@teé’g’ofh&le&%ﬂ%ﬁ@éﬁ‘é??m&Ptn'ﬁ?fbf"be)ﬁi?gf'eI y 2
mllineter Scapl%iacgﬁ@j Wil an I}Ilfiﬁoﬂﬁ'ﬂdﬁ/nﬁﬂﬂbé!%ragé R URS weRRY TGt Rhstr OOM
t enper at ur e. 7. PelTe mer sheet was cut

i tizing: The r.uglﬁgfy )
into pel | etabouifRs peade Apcardingio®itaincabgdimeatsiedayention st lseston
Met hod r -
Samp 1 g 1 18 Pt B oorky B o ERFITHS i IvERE Apeffe vt gt
Si mul at ed Gasst about F0,00@ Asicording,id ser@odkimindiraenty df tBeinfvantiondhe G0 st

Sinul ated Gastrjc Flui.d w 40% et hanol . Anal vti cal w
Analyai o, UARICbESBADIERED SRLTUAPPESITR: trheAr bR iaat otal V'
(wavel engt Hez8 ot 20,080 A sbmldsi t6 c@thierfddimentadthapyentionshedtledsin) . 6.
Equi prent WO 2010/ 032128PCT/ 1132009/ 006917 - 38 - Pef Ki.n- EI.r’Eﬁr
Lanbda 20 NPRROL (BEEERlAT proggmate pyaperiayrrageirPleela et ohe

Di ssol uij oneAaRiduphslonb.t Redodah e AN 8Mmbedifken(Eidf BRMnddntibithe $Bleast
Peristaltic Pu Hellma 10 mm Quarts_Fl ow Cel I s 5Perkj n- El mer U}{

W nLab Sof t arermeli(¢-exmselostonalh Ay rponxanue Buaksr augiperplepalaisight of ot
Pavi i on Colg?slljgﬁ(fut ¥R 860, A23QintA8 ckflin MooiihthPbp®me ittehidh dR@hdledsti L t ed

w t h Basket .
one poly(e-caprolactone) has an approximate number average molecular weight of

about 42,500. According to certain embodiments of the invention the at least one

15  poly(s-caprolactone) has an approximate number average molecular weight of at
least about 80,000. According to further certain embodiments of the invention, the at
least one poly(e-caprolactone) has an approximate number average molecular weight
of between about 6,000 to about 80,000, or between about 10,000 and about 80,000,
or between about 20,000 and about 80,000, or between about 25,000 and about

20  80,0000r between about 37,000 and about 80,000, or between about 42,500 and
about 80,000.

[0076] According to certain embodiments of the invention the extended release
matrix formulation comprises at least two poly(e-caprolactone) with an approximate
25  number average molecular weight of between about 6,000 and about 25,000 and
between about 37,000 and about 80,000, or between about 10,000 and about 25,000
and between about 37,000 and about 80,000, or between about 10,000 and about
25,000 and between about 42,500 and about §0,000.



Van Kel VK 750D Heater/Girculator Branson 8510 Sonicator 10 The

di ssolution results for the pol y(g-caprolactone) multiparticules are
sunmmar i zedworzofsiogzize 3 and Tabl e 3a. Table 3a 15 Di ssacutisome/feasul t
Di ssol uti on Media Mean Naltrexone 1-1Cl % Rel eased (n=2) |h 211 3h

4h 5h 6h 8h 10h 12h 18h 24h SGF /w 0.1% SLS 14 22 31 38 45 51 63 73
81 98 106 92 -

[0077] According to certain embodiments of the invention in the extended
release matrix formulation the overall content of poly(s-caprolactone) is at least
about 50 weight-%, or at least about 60 weight-%, or at least about 70 weight-%, or

5  atleast about 80 weight-%, or at least about 90 weight-%, or between about 50 and
about 90 weight-%, or between about 60 and about 50 weight-%, or between about
70 and about 90 weight-%, or between about 80 and about 90 weight-% of the

extended release matrix formulation.

10 [0078] According to certain embodiments of the invention the extended release
matrix formulation comprises least one poly(g-caprolactone) with an approximate
number average molecular weight of between about 37,000 and about 80,000 which
is present at an amount of between about 50 and about 90 weight-% of the extended

release matrix formulation.

15
[0079] According to certain embodiments of the invention the extended release
matrix formulation comprises further at least one polyethylene glycol, which may be
present at an amount of between about 1 and about 20 or about 1 and about 15
weight-%.
20

[0080] According to certain embodiments of the invention the extended release
matrix formulation comprises further at least one high molecular weight
polyethylene oxide with an approximate molecular weight of between about
1,000,000 and about 10,000,000, based on rheological measurements. It is the

25 finding of the inventors that the combination of poly(g-caprolactone) and high
molecular polyethylene oxide provide a resistance to milling and/or grinding in
combination with a resistance to alcohol extraction thereby rendering the dosage

form less attractive for illicit use and rendering the dosage form safer when used in



SGF with 40% EtOH 20 37 51 63 72 79 89 95 98 101 103 MIlling
Procedure Equi pnent: |IKA Al Basic Inpact MII Nunber of doses: 2 20
Dur ati on ofwobiolosigs 15 seconds M I Iing Chanber. Stainlpesapskealsorr
Chamber Volume: 80 ml - 39 - Blade: Stainless steel beater 1 4034
Rotor Shaft: Stainless steel 1.4571 Mdtor Speed, idle: 28000

revol utions/mnute Mtor Speed, undej; |oad: 25000 revol utions/mnute
5 CGrcunferential Speed, idle: 76 mi's Crcunferential Speed, under

|l oad: 53 na/s Mdtor rating input: 160 WMbtor rating output: 100 W10
G inding Procedure Equipnent: 8 oz G ass Mirtar with Pestle Nunber of
doses: 2 Duration of grinding: 20 rotations 15 The

pol y(s-caprol actone) pellets were difficult, o grind and. fused/ nelted
during ni | |qompinarenpite aipobel. Thehigh me wﬂwﬁgﬁtfpo?wgw?ene o8ide 1% Be

pol y(s-caprgba o BaivkbCAloRE $8nd SboStTIWELESH. i n Table 4
bel ow. V\D@%l%ﬁ%%gl 8PCT/ M2009/ 006917 '
[0081] According to certain such embodiments of the invention the high
5  molecular weight polyethylene oxide used has been screened through a screen with a
size of 15/100 of the average diameter of the resulting melt formed multi particuiate
extended release formulation. According to certain embodiments the high molecular

weight polyethylene oxide used has been screened with a 100 US mesh screen.

10 [0082] According to certain embodiments of the invention the extended release
matrix formulation further comprises at least one poloxamer. The extended release
matrix formulations may comprise further any other ingredients/excipients as

conventional in the art.

15 [0083] According to certain embodiments of the invention the active agent is an
opioid analgesic, in particular selected from the group of alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol,
clonitazene, codeine, desomorphine, dextromoramide, dezocine, diampromide,
diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,

20  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,

25  narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,
normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,

piritramide, propheptazine, promedol, properidine, propoxyphene, sufentanil,



- 40 - Table 4 Ingredient (Trade Nane) Ant/unit (ng) Ant/batch (Q)
Nal trexone HC1 12.0 1.2 Pol y(e-caprol actone) , M - 42500 72.0 7.2
Pol yet hyl ewe 202v0de12¢ Pol yox WBR 301) 35.0 3.5 Butyl at ed Pdydsanydmedizene
1.0 0.1 Total 120.0 12.0 5 The processing steps for manufacturing

t he pol y(s-caprol actone) nmultiparticulates are as follows: 1.

MIling: The butyl ated hydroxytol ueng (BHT) was mlled wth a nortar
and pestle. 2. Melting and Bl ending: The pol y(s-caprol actone)

(PCL) and mlled BHT were 10nelted and m xed on a Ther nodyne
Thernodyne Hot Plate (tenperature range 90 - 160C) for approximnmately
5 mnutes. 3. Melting and Bl endi ng: The pol yet hyl ene oxi de (PE0301)

was slowy added to the beaker, t ai ni h | ted,PCL/ B
m xed on a W&%@?@laﬂﬁﬁ%gﬁéﬂﬁzgg&]ﬁ?%ﬁﬁ@ﬁyﬁ%&s%w V?tﬁsn%%r%grg -

160C) unti | i xturee ) BARR ESESHnd) ARBEERE ! Sertath privRlrbd BEbaislerh 6Ntle ng:
The Nal trexone HCL V\ggﬁﬂ ow %g%gd]ded togt he PCLI? PEQ BHT arlldem' xed o% a

Ther nodyne ifivration thermpicibanafiiesic és selested dom the graupieg eodsine, mebEes unt i |
dr g/ pol yrePSrne R HRAE S8 haarhone. o ool AghalIEalRAAET
to a thicknesstaile s/ oxianstaed yolates théreofetnéxtsres oDy of the foregoing.
2010/ 032128PCT/ | B2009/ 006917
[0084] According to certain embodiments of the invention the opioid analgesic is
oxycodone hydrochloride and the dosage form comprises from about 5 mg to about
500 mg of oxycodone hydrochloride or in particular comprises 5 mg, 7.5 mg, 10 mg,
10 15 mg, 20 mg, 30, mg, 40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120
mg or 160 mg of oxycodone hydrochloride. According to certain such embodiments
the oxycodone hydrochloride has 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, or even less than 1 ppm.
15
[0085] According to certain embodiments of the invention the opioid analgesic is
oxymorphone hydrochloride and the dosage form comprises from about 1 mg to
about 500 mg of oxymorphone hydrochloride, in particular 5 mg, 7.5 mg, 10 mg, 15
mg, 20 mg, 30 mg, 40 mg, 45 mg, 50mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120 mg
20  or 160 mg of oxymorphone hydrochloride.

[0086] According to certain embodiments of the invention the opioid analgesic is
hydromorphone hydrochloride and the dosage form comprises from about 1 mg to
about 100 mg of hydromorphone hydrochloride, in particular 2 mg, 4 mg, 5 mg, 8

25  mg, 12 mg, 15 mg, 16 mg, 24 mg, 25 mg, 32 mg, 48 mg 50 mg, 64 mg or 75 mg of
hydromorphone hydrochloride.



- 41 - 6. Cooling: The drug/polyner blend was cool ed at room
tenperature. 7. Pelletizing: The drug/polynmer sheet was cut into

pell ets apwpasiosiiesy 2 mMmin length and width. 5 D ss@cutiBnoe/ddgéihod
1. Apparatus- USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tine
- every mnute up to 720 m nutes. 3. Media - 900 m Si mul at ed
Gastric Fluid, Sinmulated Gastric Fl with 0.1% 10Sodi um Lauryl
Sulfate or 900 i Sinulated Gastric Fluid with 40% et hanol . 4.

Anal ytical Method - UV Analysis, UVNi s Spectrophotoneter setup with
flow 5. though cells (wavel ength 230 nm. Peristaltic punp (flowrate
approx 5 mmn). 156. Equi pnent Perkin-Elmer Lanbda 20 UVN s

Spect r ophot onet er Position Cell  Chan and Dissol uti Mani f ol d
with tubi ng/cd‘i’ﬂ?é’l:é‘@?%}hn@t? SERITRROF Rpelts ‘%é]lgq @Y%f}t’topihelfl?ﬁ%g ma 10
mm Quart s F&%ﬂu@c{ﬁe Z0FRLaidRs e Eﬁrfox'fﬁ/ vWean@ﬁheS@rh& vedieEMhCdcasof t

W ndow 95 and Excel Hew ett-Packard Pavilion Conputer Mdel 8240 Van
Kel VK 7010agontssuwd inteksndBaeleasering irsighmgdiaie Blegrefosy. van Kel VK 750D
Heat er/ G rcul ator Branson 8510 Soni cator 25 The dissolution results
for the poly(e-caprolactone) nultiparticules are sumarized in Figure
4 and Tabl e 4qoossy\@ca@mmg@32&moﬂmmm@mmomme dosagelfban 4a

O O e RhcTagtp a0 o e WL PR MR GRS v} e Bk RAS
Method at 100 rpm at 900 mi simulated gastric fluid at 37 °C, between about 12.5 %
and about 55 % (by wt) active agent released after 1 hour, between about 25 % and

about 65 % (by wt) active agent released after 2 hours, between about 45 % and
10  about 85 % (by wt) active agent released after 4 hours and between about 55 % and
about 95 % (by wt) active agent released after 6 hours.

[0089] According to certain embodiments of the invention the dosage form
provides release rates of the active agent in-vitro when measured by the USP Basket
15  Method at 100 rpm at 900 ml simulated gastric fluid at 37 °C between about 10 %
and about 30% (by wt) active agent released after 2 hour, about 40 % and about 75 %
(by wt) active agent released after 8 hours and no less than about 80%(by wt) active

agent released after 22 hours.

20 [0090] According to certain embodiments of the invention the dosage form
provides an in-vitro dissolution rate, when measured in a USP Apparatus 1 (basket)
at 100 rpm in 900 ml simulated gastric fluid comprising 40% ethanol at 37° C,
characterized by the percent amount of active agent released at 1 hour of dissolution
that deviates no more than about 20 % points or no more than about 10 % points

25  from the corresponding in-vitro dissolution rate measured in a USP Apparatus 1
(basket) at 100 rpm in 00 ml simulated gastric fluid at 37° C without ethanol.



6h 8h 10h 12h 18h 24h SGF 25 45 61 73 82 87 93 96 97 99 99 SG- Av
0.1% SLS 28 51 69 83 94 102 109 112 112 113 113 SG-F with 40% Et OH 33
58 77 WO 2010/032128 PCT/IB2009/006917
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[6091] According to certain embodiments of the invention the dosage form
provides after milling an in-vitro dissolution rate, when measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 m] simulated gastric fluid at 37° C,
characterized by the percent amount of active agent released at 1 hour of dissolution

5  that increases no more than about 20 % points or no more than 10 % points or even
decreases when compared to the corresponding in-vitro dissolution rate measured in
a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C

without milling.

10 [0092] According to certain embodiments of the invention the dosage form
provides after grinding an in-vitro dissolution rate, when measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C,
characterized by the percent amount of active agent released at 1 hour of dissolution
that increases no more than about 20 % points or more than about 10 % points or

15  even decreases when compared fo the corresponding in-vitro dissolution rate
measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
at 37° C without grinding.

[0093] According to certain embodiments of the invention the dosage form after
20  milling provides an in-vitro dissolution rate, when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid comprising 40% ethanol at 37°
C, characterized by the percent amount of active agent released at 1 hour of
dissolution that deviates no more than about 20 % points or no more than 10 %
points from the corresponding in-vitro dissolution rate measured in a USP Apparatus
25 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without ethanol at 37° C

without milling.



89 97 102 105 105 104 102 99 SG- with 40% Et OH Repeated 32 55 64 82
89 92 95 95 94 92 90 MIling Procedure 5 Equipnent: |IKA All Basic

| npact M IwoNowesi29f doses: 2 Duration of MIIing: 15 pgeaRdsoose17
M I 1ing Chanber: Stainless steel Chanber Volune: 80 ml 10Bl ade:

Stai nl ess steel beater 1.4034 Rotor Shaft: Stainless steel 1.4571
Mot or Speed, idle: 28000 revol utions/ nute Mtor Speed, under |oad:
25000 revolutions/mnute Grcunferential Speed, idle: 76 nils 15
Crcunferential Speed, under load: 53 m's Mtor rating input: 160 W
Motor rating output: 100 W WO 2010/ 032128PCT111320091006917 - 43 -

[0094] According to certain embodiments of the invention the dosage form after
grinding provides an in-vitro dissolution rate, when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid, comprising 40% ethanol, at 37°
C, characterized by the percent amount of active agent released at 1 hour of

5  dissolution that deviates no more than about 20 % points or no more than 10 %
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 ethanol at 37° C
without grinding.

10 [0095] According to certain such embodiments of the invention as described in
the paragraphs [0086] to [0092] above the active agent is oxycodone hydrochloride,
hydromorphone hydrochloride or oxymorphone hydrochloride.

[0096] According to a certain aspect of the invention the dosage forms as
15  described herein are used in a method of treating pain in a patient in need thereof,
wherein the dosage form comprises an opioid analgesic and the use of such a dosage

form for the manufacture of a medicament for the treatment of pain.

[0097] According to a certain aspect of the invention poly(e-caprolactone) is
20  used as matrix forming material in the manufacture of a solid extended release oral
dosage form comprising an active agent selected from opioids for imparting to the

solid extended release oral dosage form resistance to milling and/or grinding.

[0098] According to a certain aspect of the invention a process of preparing a
25  solid oral extended release pharmaceutical dosage form is provided comprising the
steps of:
- Melting and blending the poly(s-caprolactone)and possible further ingredients

except the active agent on a Thermodyne Hot Plate (temperature range about



G inding Procedure Equipnent: 8 oz G ass Mirtar with Pestle Nunber of
doses: 2 5 Duration of grinding: 20 rotations The

pol y(s- capwolzamtenes pellets were difficult to grind bwcrdBshoaaiser7
fuse/melt during mlling. 10EXAMPLE 5 The conposition of this

pol y(c-caprol actone) nmultiparticulate fornmulation is summarized in
Table 5. 15Table 5 Ingredient (Tradg Nane) Ant/unit (ng) Ant/unit
(0/0) Ant/Batch (g) Naltrexone HCl .0 10.00 1.2

Pol y( E- caprol actone), M - 42500 97.0 80.83 9.7 Pol oxamer (Lufrol 68)
10.0 8.33 1.0 Butyl ated Hydroxytoluene 1.0 0.83 0.1 Total 120.0 100.0

10

15

20

25

90° - about 160°C) for optionally approximately 3 minutes to obtain a
mixture;

Adding the active agent to the mixture on the Thermodyne Hot Plate
(temperature range about 90° - about 160°C) until the mixture appeared
homogeneous fo obtain a blend;

Casting the molten blend by pressing between two stainless steel plates to a
thickness of optionally approximately 2 millimeters and cooling to room
temperature to obtain a sheet; and

Pelletizing the sheet by cutting into pellets of optionally approximately 2 mm
in length and width.

According to a certain aspect of the invention a process of preparing a solid oral

extended release pharmaceutical dosage form is provided comprising the steps of:

Screening active agent, poly(e-caprolactone) and optionally other ingredients
through a # 20 US mesh screen;

Blending the screened materials for optionally 10 minutes at ambient
temperature;

Extruding the screened and blended materials in a twin screw extruder fitted
with a die and set on counter-rotation with zone (barrel) temperatures ranged
from about 18°C to about 110°C to obtain strands with a

Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)

Neslab Model CFT-150 Chiller

Accurate Powder Feeder

Dorner 8-foot Conveyor

Grablab Electronic Timer

Cooling the strands to ambient temperature;

Pelletizing the cooled strands into pellets.



12.0 WD 2010/ 032128PCT/ 11132009/ 006917 - 44 - The processing steps
for manufacturing the poly(s-caprolactone) nmultiparticul ates are as
fol |l ows: Iwolghiokosmgs The butyl at ed hydroxy tol uene (BHBEcTuBmOsosd1ed
with a nortar and pestle. 52. Melting and Bl ending: The

pol y(s-caprol actone) (PCL) and mlled BHT were nelted and m xed on a
Ther modyne Ther nodyne Hot Plate (temperature range 90 - 160C) for
approximately 5 mnutes. 3. Melting and Bl endi ng: The pol oxaner
(Lutrol 68) was slowy added to the beaker containing the nelted

PCL/ BHT and mi xed on a Thernodyne 10Thernodyne Hot Plate (tenperature
range 90 - 160C) until m xture appeared honobgeneous. 4. Melting and

Bl endi ng: The_Nal t rexone HC1 slowly added to t

PCL/ Pol oxamer }Wﬁaﬁﬁ’cﬁ%}gﬁpﬂ}ﬁe 1%7@?‘?%%&%@??&93%@%? 1 YPe
(tenperature LRANOGRE - 160C) until the m xture appeared honpgeneous.
155. Casting: The nolten drug/pol ynmer blend was pressed bet n two
stai nl ess st ef109p)] Aeewsding topa fusthendseast ofihe HypRizy f‘i!dfrﬁeﬁﬁﬁ net ers.
6. Cool i ng: KT8 RV BN etol gLedwre. 7.
Pel | eti zi ngﬁe%ﬁ%?%gl yrresﬁégsiﬁ{e}g%svﬁas c%%n‘@gc%gﬁ%e{s?&
approxinfately 2 mmin length and wdth. 20 Di ssol ution Method 1.
Appar atus- USP Type | (Baskets), M 37C. 2. Sanpling tinme -
every mnute up to 1440 m nutes. . ia -900 m Simulated Gastric
Fluid or 900 m Sinulated Gastric Fluid with 40% et hanol. WO

2010/ 032128PCT/ 1132009/ 006917 -45 - 4. Analytical Method - W

Anal ysi s, UVN[@&018pE c tThe ptestm fiieationswillupwitet thork fally ddscrihed withetfesnce

(wavel ength 230 urn). Peristaltic.p fl.ow rate appr . mn).
5 Eaut prerio BPECRPHE TR B dEb o Sad P B Bt e
Posi ti oy CebdschiftRRIeNnaRfivPoalsahd tcanl A B takbslinMulyvay as a restriction of

t ubi ng/ connectors) G lson Mnipuls3 Peristaltic Punp Hel lma 10 mm
Quarts FI owheavestion. Per ki n- El mer UV W nLab Sof t ware/ M cr osof t
W ndow 95 and Excel 10Hew ett-Packard Pavilion Conputer Mbdel 8240

Van Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel VK
750D Heater/ Circul at or EXAMPLE 1

15  The composition of the poly(e-caprolactone) multiparticulates is summarized in

Table 1 below.
Table 1
Amt/unit Amt/batch
Ingredient (Trade Name)
(mg (2)
Naltrexone HCI 12.0 2.4
Poly(g-caprolactone) , Mn ~ 42500 61.0 12.2
Butylated Hydroxytoluene 1.0 0.2
Total 74.0 14.8




Branson 8510 Sonicator 15 The dissolution results for the

pol y(s-caprol actone) nmultiparticules are summarized in Figure 5 and
Tabl e 5a. Wabbmksg D ssol ution Result Dissoluti onMedipgerTNB&#09/006917
Nal t rexone HCI % Rel eased (n=2) |h 2h 3h 4h 5h 6h 8h 10 h 12h 18h
24h SGF 15 22 27 31 35 38 43 48 52 62 69 SG- with 40% Et OH 26 39

-30-

The processing steps for manufacturing the poly(s-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
5 pestle.

2. Melting and Blending: The poly(g-caprolactone} (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.

3. Meling and Blending: The Naltrexone HCI was slowly added to the

10 PCL/BHT and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.

4. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

5. Cooling: The drug/polymer blend was cooled at room temperature.

15 6. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
in length and width.
Dissolution Method
20 1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid with 0.1% Sodium Lauryl Sulfate or
900 ml Simulated Gastric Fluid with 40% ethanol.
4, Analyiical Method — UV Analysis, UV/Vis Spectrophotometer setup with
25 flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx
Sml/min).

5. Equipment



47 54 59 64 71 76 80 87 92 - 46 - MIling Procedure Equipnent: |KA
Al'l Basic Inmpact MII Nunber of doses: 2 Duration of MIIling: 15
seconds 5 wblahiong2ziehanber. Stainl ess steel Chanber Vol wgansR@otdso17

Bl ade: Stainless steel beater 1 4034 Rotor Shaft: Stainless steel
1.4571 Motor Speed, idle: 28000 revolutions/mnute 10 Motor Speed,
under | oad: 25000 revol utions/m nutg Crcunferential Speed, idle: 76
ms CGrcunferential Speed, under & 53 m's Motor rating input: 160
W Mtor rating output: 100 W15 Ginding Procedure Equi pnent. 8 oz

d ass Mortar with Pestle Nunber of doses: 2 Duration of grinding: 20
rotations 20 The dissolution results for the mlled

pol y(e- caprol act one) mul tiparticules are summari zedq i 5a and
Tabi e 5b. PorkipBlnyg daphiz 89 HW¥ e“ape%aph%@%le%&e' 1?06 ﬁlg{eﬁh
pel lets did not {u'l Zeifddt With QubingMBnnectors
2010/ 032128PCT/ I%%@g - Table 5b i ssol Ut)l on Result
MIled Gilson Minipuls3 Penstaltic Pump
Hellma 10 mm Quarts Flow Cells
5 Perkin-Elmer UV WinLab Software/Microseft Window 95 and Excel

Hewleti-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

10
The dissolution results for the poly(e-caprolactone) multiparticules are summarized
in Figure 1 and Table la.
Table 1a
15
Dissolution Result
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h 3h 4h 5h 6h 8h | 10h | 12h | 18h | 24h
SGF /w 3 4 5 6 7 8 10 11 13 17 21
0.1% SLS
SGF with 7 11 15 18 20 23 27 30 34 41 47
40% E{OH
Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml



Di ssol uti on Media Mean Nal trexone HO % Rel eased (n=2)

I h 2h 3h 4h

5h 6h 8h 10h 12h 18h 24h SGF 40 52 60 65 69 73 78 82 85 90 94 SGr

w th 40% ByBHofsdszids 84 89 91 93 95

-32-

Blade: Stainless steel beater 1.4034

Rotor Shaft: Stainless steel 1.4571

Motor Speed, idle: 28000 revolutions/minute

Motor Speed, under load: 25000 revolutions/minute
5  Circumferential Speed, idle: 76 m/s

Circumferential Speed, under load: 53 m/s

Motor rating input: 160 W

Motor rating output: 100 W

10 Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

PCT/AB2009/006917

15  The poly(e-caprolactone) pellets were difficult to grind and fused/melted during

milling,

EXAMPLE 2

20  The composition of the poly(e-caprolactene) multiparticulates is summarized in

Table 2 below.



96 97 96 95 EXAMPLE 6 The conposition of this poly(s-caprolactone)
multiparticulate fornmulation is summarized in Table 6. Table 6

| ngr edi entwpQBoaxbe2i3®ne) Ant/unit (ng) Ant/unit (9% Ant /PBatsivef/aso17
Nal trexone HCL 12.0 10.00 1.2 Pol y(s-caprol actone), M1 - 42,500 61.0
50.83 6.1 Pol y(s-caprolactone) , M1 - 10,000 36.0 30.00 3.6

Pol yet hyl ene oxi de (Polyox WSR 301) _3§.0 8.33 1.0 Butyl ated
Hydr oxyt ol uene 1.0

Table 2
Ingredient (Trade Name) Amtfunit Amtihateh
(mg) (®)

Naltrexone HCI 12.0 1.2
Poly(e-caprolactone) , Mn ~ 42500 48.4 4.84
Polyethylene Glycol 3350 (Carbowax 10.1 1.01
PEG 3350)

Butylated Hydroxytoluene 1.8 0.18
Total 72.3 7.23

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5  are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with 2 mortar and
pestle.
2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 3 minutes.
3. Melting and Blending: The polyethylene glycol (PEG 3350) was melted and
mixed with the PCL/BHT mixture on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) for approximately 3 minutes.
4, Weighing: The resulting polymer blend was weighed to determine the
15 amount of PEG incorporated with Mettler, Sartorious balances.
5. Melting and Blending: The polymer blend was melted (temperature range
90° — 160°C). The Naltrexone HCI was slowly added to the molten polymer
blend and mixed on a2 Thermodyne Thermodyne Hot Plate (temperature range

90° - 160°C) for approximately 3 minutes.



0.83 0.1 Total 120.0 100.0 12.0 - 48 - The processing steps for
manuf acturi ng the pol y(e-caprol actone) multiparticul ates are as

foll ows: 1woldhiokosmgs The butyl at ed hydroxyt ol uene (BHT)powaB2009/bdsed
with a nortar and pestle. 52. Melting and Bl ending: The | ow

nol ecul are wei ght pol y(s-caprol actone) (PCL), high nol ecul are wei ght
pol ycaprol actne (PCL) and milled BUIspnere nelted and mxed on a

Ther nodyne Ther nodyne Hot Pl ate (tenperature range 90 - 160C) for
approximately 5 m nutes. 3. Melting and Bl endi ng: The pol yet hyl ene
oxi de (PE0O301) was slowy added 10to the beaker containing the nelted
PCL/ BHT and m xed on a Ther rmdyne Ther nodyne Hot Plate (tenperature

range 90 - 160C) _unti | r eneou i.ng
and Bl endi ng: STHe2skag: trl;héi‘%fh aeﬁﬂ%ign %‘Wﬁ?"%@?@%ﬁ’ %Sweﬁn“ﬁti'\{%ﬁ'f%ﬁ BHT
and m xed on a They HB%?@aEﬁ@éléﬂé%Yaﬁxbﬂhaa%lﬁlmlﬂaﬁkteﬁmer ature range
90 - 160C) until the mxture appear ed honobgeneous. 5. Casting: The

nol t en drug/ p(ﬂ yaeqling| Breorirug/go Wé%@é@ﬁ‘ﬁé‘t%@@ﬁ af WBHJSJ‘F’&P?FP’%IE% st eel
plates to a th f&g@ﬁﬁﬂgﬂl@ Eresjhéfet%va%ﬁtl 1ht'3‘i)%ﬂét§approml§ate§%)ﬂnhﬁg

The drug/ pol yner was c room tenperature.

Pel | eti z3 ng: Theindengijl ol widd. sheet was cut into pellets
approximately 2 mm 20in length and wi dth. Dissolution Method 1.

Appar atus- USP Type | (Baskets), 100 rpmat 37C. 252. Sanpling tinme -
every m nut pigdplution Methodn nutes. 3. Media - 900 ml Sinul ated Gastric
Fluid, Sinulated Gastric Fluid with 0.1% Sodi um Lauryl Sulfate or 900
m Sinulated Gastri c FI ui d with 40% et hanol. 4. Anal ytical Method -

W Anal ysi s, WNA S}pi;‘ﬁateq hEts$ 00 Boried 37°C VO
2010/ 032128PCT/ | B 09/ 00691 }E Ffow l?phr ou‘%? cells (wavel ength

230 nm) 10 Per i £t aParnplingdine « évervnimteumiodrto® m5uses/ mi n) 5. Equi prent
e e, S ol AR RS ATSA 0ssaBeT s L
M ni pul s3 Peri st 80 intSiRwiged-Shdtrial bl with ¥4 cthendt! ow Cel | s
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pﬁrnp (flow rate approx 5
15 ml/min).
5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
20 Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

25 Branson 8510 Scnicator



Per ki n- El mer UV WnlLab Software/ M crosoft Wndow 95 and Excel

Hew ett - Packard Pavilion Conputer Mdel 8240 10Van Kel VK 7010

Di ssol uti owoBaiowstikstted wi th Baskets) Van Kel VK 750D pcT/1B2609/006917
Heat er/ G rcul ator Branson 8510 Soni cat or The dissolution results
for the poly(s-caprolactone) multiparticules are summarized 15 in
Figure 6 and Table 6a. Table 6a Disgolution Result Dissolution Media
Mean Nal trexone HClI % Rel eased (n=2)"" I h 2h 3h 4h 5h 6h 8h 10h 12h
18h 24h SGF 10 16 21 25 29 33 39 44 49 60 69

The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 2 and Table 2a.
Table 2a
5
Dissolution Result

Dissolutio Naltrexone HCI % Released (n=1)
n Media 1h | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h [ 24h
SGF /w 17 26 34 41 47 53 63 72 80 94 97
0.1% S1.S
SGT with 28 43 54 63 69 75 82 87 89 92 94
40%
EtOH

Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2

10 Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571

15  Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

20  Motor rating output: 100 W



SG/w 0.1% SLS 10 17 22 27 32 36 45 52 59 73 84 SG- with 40% Et OH 19
34 45 54 61 67 76 82 88 97 101 20 MIling Procedure Equipnent: |1CA
Al Basic wopaayosM2s! - 50 - Nunber of doses: 2 Dur at irgnnstoodvbdsbizng:
15 seconds M I1ling Chanber: Stainless steel Chanber Volune: 80 m

5Bl ade: Stainless steel beater 1.4034

- 36 -

Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

5
The poly(e-caprolactone) pellets were difficult to grind but did not fuse/melt during
milling.
EXAMPLE 3
10
The composition of the poly(e-caprolactone) multi particulates is summarized in
Table 3 below.
Table 3
15
Amt/unit Amt/batch
Ingredient (Trade Name)
(mg) (@
Naltrexone HC] 12.0 12
Poly(g-caprolactone) , Mn ~ 42500 51.0 5.1
Polyethylene oxide (Polyox WSR 301) 10.0 1.0
Butylated Hydroxytoluene 1.0 0.1
Total 74.0 7.4

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
20 pestle.



Rotor Shaft: Stainless steel 1.4571 Mdtor Speed, idle: 28000

revol utions/mnute Mtor Speed, under |oad: 25000 revol utions/mnute
Ci rcunf er ewbizalondpegd, idle: 76 m's 10 C rcunferenti al ponagshoosvuasher

| oad: 53 nis Motor rating input: 160 WMtor rating output: 100 W
G inding Procedure 15 Equipnent: 8 oz G ass Mrtar with Pestle Nunmber
of doses: 2 Duration of grinding: 20;7o0tations The

pol y(s-caprol actone) pellets were tough and difficult to grind.

Dning mlling the 20 discrete matrix particles formed a single fused
mass. EXAMPLE 7 The conposition of this poly(e-caprol actone)

mul tiparticulate fornulation is 25 summarized in Table 7.

2010/ 032128PCT11.132009/ 006917 -51 - Table 7
At/ unit (ng) 2AdYieliag and Ben /B&P@W(‘? @Pﬁ‘?@?t?l}egg%(ﬁg Eﬁ@f“&?{]gﬂg V§Ie1
Pol y(s-capr ol aCtrﬁélfe-)i and Mked 2P AOGmE TBOmDdHE: BoBb (@inpekature

Hydr oxyt ol uene 1.0 O
range 90° 160°C) for approximately 3 minutes.

3. Melting and Blending: The polyethylene oxide (PE0301) was slowly added
5 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEQ/BHT and mixed on a Thermodyne Thermodyne Hot Plate
10 (temperature range 90° - 160°C) until the mixture appeared homogeneous.
5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
15 in length and width.

Dissolution Method

[a—y

. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
20 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid with 0.1% Sodium Lauryl Sulfate or
600 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
25 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 3
ml/min).

6. Equipment



Total 121.0 100.0 12.1 The foll ow ng processing steps were used
to manufacturing the poly(s-caprolactone) 5nultiparticul ates. 1.
MI1ling: Tiwe 2oiogrias ed hydr oxyt ol uene (BHT) was mil | ed partiB2oas/mmstrar
and pestle. 2. Melting and Bl endi ng: The pol y(e-caprol actone) and
mlled BHT were 10nelted and m xed on a Thernodyne Ther nodyne Hot
Plate (tenperature range 90 - 160C)_dgor approximately 3 mnutes. 3.
Mel ting and Bl ending: The Naltrexoné HCl was slowy added to the

pol ymer m xture and m xed on a Thernodyne Thernodyne Hot Pl ate
(tenperature range 90.- 160C) until the blend appeared honpbgeneous.
154. Casting: The nolten drug/polynmer blend was pressed between two

stainless steel plates tq a.thi f appr oxi Cool i ng:
The drug/ pol yrer eﬂﬂ%ﬁﬁnﬁé@@%ﬁm rﬁ%@ﬁtfcf {E&fey osglon“:teﬂ
Pel I eti zi ng: ThQ:H%hg@laﬁ@bYsiaaﬁnémﬁhfmsﬁmabmg&@naﬁbﬂspt s
approximately 3 mnmin length and Di ssol uti on Method 1.
Appar at us- US? TGitsen Miig Ré’fﬂéﬁ)talUQB@anm at 37C. 2. Sanpling time -
every mnute up dia - 900 M Sinulated Gastric
Fluid (SGF), %" “}"Itaﬂth@e (@g‘&%ﬁ"é’?éfuﬁ wthfggzgﬂet hangd EtllCJ)H) 4.
Anal yti cal NEt hdabrkln-lﬂ‘]zfn@xﬁﬂyfémﬁab Shiivare/Serte ot elup with
fl ow t hrough CelP'I % vel e %’H@ I\%&C“ﬁ ltic punp (flow rate

1 € .
approx 5 m/nin)® e‘ﬁ@%ﬂfﬁ%@@ SR arrbda 20 UVNi s
Specr:]t roghot;)rret &Var( el VIP%_GI(IID@Q}&F&MB@WS A wﬁnﬁ?dﬁbs}sgl ut i ﬂgl :\/ani f18| d
wi t h tubi ng/ connectors S i S eristaltic Punp ma
nun Quarts Fl ow @K@%%‘&Qiﬁg@@/ﬁﬁ&fw W nLab Software/ M crosoft
W ndow 95 and ExgghsoiewhetbémBaskard Pavilion Conputer Mdel 8240 Van

Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel VK 750D
Heat er /1@ rcul at or Branson 8510 Soni cator 20 The di ssolution results

7 and Tabl o1 P AFROE) Bl PSR Bl TR bRt gur e

in Figure 3 and Table 3a.
Table 3a
15
Dissolution Result

Dissolution Mean Naltrexone HCl % Released (n=2)
Media lh | 2h | 3h | 4h | 5h | 6k | 8h | 10h | 12h | 18k | 24h
SGF /w 14 22 31 38 45 51 63 73 81 98 | 106
0.1% SLS
SGF with 20 37 51 63 72 79 29 95 98 101 [ 103
40% EtOH

Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 mi



- 53 - Table 7a Dissolution Result D ssolution Media Mean Nal trexone
MCI % Rel eased |h 2h 3h 4h 5h 6h 8h 10h 12h 18h 24h SGF (n=6) 2 2 3
4 45 6 7 ®0k010h32126F wth 40% Et 011 (n=2) 6 8 10 PCT/IB2009/006917

-39.

Blade: Stainless stee] beater 1.4034

Rotor Shaft: Stainless steel 1.4571

Motor Speed, idle: 28000 revolutions/minute

Motor Speed, under load: 25000 revolutions/minute
5  Circumferential Speed, idle: 76 m/s

Circumferential Speed, under load: 53 m/s

Motor rating input: 160 W

Motor rating output: 100 W

10  Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

15  The poly(e-caprolactone) pellets were difficult to grind and fused/melted during

milling,
EXAMPLE 4

20  The composition of the poly(g-caprolactone) multiparticulates is summarized in
Table 4 below.



12 13 14 16 17 19 22 24 MIling Procedure 5 Equipnent: KA Al Basic
| rpact M Il Nunber of doses: 2 Duration of MIIling: 15 seconds

M1 1ing Chwolkeroosakei nl ess steel Chanber Vol une: 80 m pk@HRa@eb0s917
Stai nl ess steel beater 1.4034 Rotor Shaft: Stainless steel 1.4571

Mot or Speed, idle: 28000 revol utions/ mnute Mtor Speed, under | oad:
25000 revolutions/mnute Crcunferenjal Speed, idle: 76 in/s 15
Circunferential Speed, under load: 53 m's Mdtor rating input: 160 W
Motor rating output: 100 W The pol y(s-caprol actone) pellets were
tough and fused/nelted during milling. 20 - 54 - EXAMPLE 8 The
conposition of this poly(s-caprolactone) nultiparticulate fornulation
Is summari zed in Table 8. 5 Table 8 Ingredient (Trade Nane) Ant/unit
(mg) Amt/unit exo

Table 4
Amt/unit Amit/batch
Ingredient (Trade Name) (mg) ©
Naltrexone HCl 12.0 1.2
Poly(s-caprolactone) , Mn ~ 42500 72.0 7.2
Polyethylene oxide (Polyox WSR 301) 35.0 3.5
Butylated Hydroxytoluene 1.0 0.1
Total 120.0 12.0

5  The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were

10 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture

15 appeared homogeneous.

4, Melting and Blending: The Nalirexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) until the mixture appeared homogeneous.

5. Casting: The molten drug/polymer blend was pressed between two stainless

20 steel plates to a thickness of approximately 2 millimeters.



Ant/Batch (g) Naltrexone HCl1 12.0 12.77 2.4 Poly(s-caprol actone) , M
- 42500 81.0 86.17 16.2 Butyl ated Hydroxytoluene 1.0 1.06 0.2 Tot al
94. 0 100. O®oL810th32128 The foll owi ng processi ng steps we@/gs@olodeor7
manuf acturi ng the pol y(s-caprol actone) 10multip articul ates. 1.
MIling: The butyl ated hydroxytol uene (BHT) was m'lled with a nortar
and pestle. 2. Melting and Bl endi ng:_ The pol y(s-caprol actone) (PCL)
and mlled BHT were 15nelted and m xed on a Them odyne Ther nodyne Hot
Plate (tenperature range 90 - 160C) for approximtely 3 mnutes. 3.
Melting and Bl endi ng: The Naltrexone HC1 was slowy added to the

pol ymer m xture and m xed on a Thernodyne Thernodyne Hot Pl ate

(tenperature ran e 90 - until the blend appeared honobgeneous.
204. Casting: 6T tjg‘ﬁ]aﬂ‘fﬁ)%ﬂl W@‘rd"ﬁarsé’ﬁgl &69%5?3%%% tween two
stainless stegl @ 1@6&%@%@:@@ G} @RSt Qhs AR RO K18 BipYoxgmately 2 mm

mllinmeters. - | i'ng:” The drug/ pol ymer bl end was cool ed at
roomterrperaturenk@gmmﬂl\ﬁé@ﬂlm ng: The drug/pol ymer sheet was cut into
pellets approximately 2 mmin length and width. 5 Dissolution Mthod
1. Apparatus- USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tine
- every 3m nDissolwiiort Meibd0 m nut es. 3. Media 900 m Sinul at ed
Gastric Fluid (SGF) with 0.5% Sodi um Lauryl 10Sul fate (SLS),

Simul ated Gastric Fluid (SGF) with 0.1% Sodi um Lauryl

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 720 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
10 Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
l/min).
15 6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
20 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
25
The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 4 and Table 4a.



Sulfate (SLS) or Simulated Gastric Fluid with 40% et hanol (EtOH). 4.
Anal ytical Method - UV Analysis, UV/Vis Spectrophotoneter setup with
fl ow t hr ougrip 20835126 wavel ength 230 nm). Peristaltic pumerikbevwodsaire
approx 5 m/mn). 155. Equi prent Perkin-El mer Lanmbda 20 UVNi s
Spectrophotoneter (8 - Position Cell Changer and Dissol ution Manifold
Wi th tubing/connectors) Glson M ni_&%l\_/SS Peristaltic Punp Hellma 10
mm Quarts Flow Cells 20Perki n-El ner W nLab Software/ M crosoft

W ndow 95 and Excel Hew ett-Packard Pavilion Conputer Mdel 8240 Van
Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel VK 750D
Heater/ G rcul ator Branson 8510 Soni cator 25 The dissolution results
for the poly(e-caprolactone) nultiparticul ates are sunmari zed in
Figure 8 and Table 8a. WD 2010/ 032T9Rled?/ 1820091006917 - 56 - Table
8a Dissolution Result Dissolution Media Mean Naltrexone M %
Released (n=2) 1h 2h 3h 4h 5 h 6h 8h 10h 12h 18h 24h SGE /w 0.1% SLS

Dissolution Results

Dissolution Mean Nalirexone HCl % Released (n=2)
Media 1h [ 2h | 30 | 4n | 5h | 6h | 8h | 10h | 12h | 18h | 24N
SGF 25 | 45 61 73 82 87 93 96 97 99 99
SGF/w 28 51 69 83 94 | 102 | 109 | 112 | 112 § 113 | 113
0.1% SLS
SGEWIh | 53 ) ss | 77 | 89 | o7 | 102 | 105 | 105 | 104 | 102 | 99
40% EtOH
SGF with
40% EtOH | 32 55 64 82 89 92 95 95 94 92 90
Repeated

Milling Procedure

5  Equipment: IKA All Basic Impact Mill

Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

10 Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

15  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W



4 6 78 10 11 13 15 17 23 27 SGF/w 0.5% SLS 5 7 9 11
29 34 SGF with 40% EtOH 9 14 18 21 24 26 31 35 38 45

10

15

WO 2010/032128

Grinding Procedure

-43 -

Equipment: 8 oz Glass Mortar with Pestle

Number of doses: 2

Duration of grinding: 20 rotations

13 14 17 20 22

PCT/IB2009/006917

The poly(e-caprolactone) pellets were difficult to grind but did not fuse/melt during

milling,

EXAMPLE §

The composition of this poly(e-caprolactone) multiparticulate formulation is

summarized in Table 5.

Table 5
Amt/unit Amt/unit Amt/Batch
Ingredient (Trade Name)
(mg) (Yo} ®

Naltrexone HCI 12.0 10.00 1.2
Poly(g-caprolactone), Mn ~ 97.0 80.83 9.7
42500
Poloxamer (Lutrol 68) 10.0 8.33 1.0
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0




50 5 MIling Procedure Equipnment: IRA Al Basic Inpact MI|I Nunber
of doses: 2 Duration of MIling: 15 seconds MI1ing Chanber:

St ai nl ess woeeloniizEhanber Vol une: 80ml Bl ade: St ai nl esgTak®@d 0daeat er
1. 4034 Rotor Shaft: Stninless steel 1.4571 Mdtor Speed, idle: 28000
revol uti ons/ m nute Mdtor Speed, under |oad: 25000 revol uti ons/ m nute
15C rcunferential Speed, idle: 76 mg Grcunferential Speed, under

| oad: 53 nfs Motor rating input: 160 WNMtor rating output: 100 W20
Gi ndi ng Procedure Equipnment: 8 oz G ass Mirtar with Pestle WO
2010/ 032128PCT/ |1 B2009/ 006917 - 57 - Number of doses: 2 Duration of

grinding: 20 rotations The pol y(s-caprol actone) pellets were
difficult to grind and fused/nelted during 5ml]ing. \VPLE

The conposi Thedmossssingtepsien W@ﬁ@o&m|t%&%¥(éjcamiaﬁog%)ﬁ%mﬁ?‘%§es
formul ation,l s dfossmmerized in Table 9. Table 9 Ingredient (Trade
Nanme) Ant/unit (ng) Ant/unit (YO) Ant/Batch

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

5 2. Melting and Blending: The poly(s-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The poloxamer (Lutrol 68) was slowly added to the
beaker containing the melted PCL/BHT and mixed on a Thermodyne
10 Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
4. Melting and Blending: The Naltrexone HC1 was slowly added to the
PCL/Poloxamer/BHT and mixed on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) until the mixture appeared homogeneous.
15 5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
in length and width.
20
Dissolution Method

1. Apparatus- USP Type [ (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 1440 minutes.
25 3. Media - 900 mi Simulated Gastric Fluid or 900 ml Simulated Gastric Fluid
with 40% ethanol.



(g) Naltrexone HCl1 12.0 10.00 1.2 Pol y(s-caprolactone) , M1 - 42500
82.0 68.33 8.2 Pol yethyl ene oxi de (Pol yox WSR 301) 25.0 20.83 2.5
But yl at ed wpdomxogiias uene 1.0 0.83 0.1 Total 120.0 100. Gckdrhoosddsoibhe
processi ng steps for manufacturing the poly(c-caprol actone)
multiparticulates are as follows: -58- 2. Melting and Bl endi ng: The
pol y(c-caprolactone) (PCL) and milleg BHT were melted and m xed on a
Ther nodyne Ther nodyne Hot Pl ate (tenperature range 900 - 160C) for
approximately 5 mnutes. 3. Melting and Bl endi ng: The pol yet hyl ene
oxi de (PEO301) was slowy added 5to the beaker containing the nelted
PCL/ BHT and m xed on a Thernodyne Thernodyne Hot Plate (tenperature
range 90 - 160C) until_ m xtur ppear.ed _hopogeneous. 4. Mel.ting
and Bl endi ng: 4Thbnaeice Methad -1 ARRESIE| BYIN SRRSSEPHCRHE P PR BHT
and nixed on a T FRHER 25PhmPIPelf1H0 pLPRRS A LA SpianTe
90 - 160C) until t ?@n@?ﬁgﬁppeaﬁd h%nr%gge;rﬁ%lus? 5. Casti ng):p?The
nmol t en drug, / polmiwmm)bl end was pressed between two stainless steel
plates to a trgi C]l:‘(ﬁfxﬁen?f approximately 2 millineters. 6. Cooling: The
drug/ pol ymer bl en S cool ed at room tenperature. 7.

Pel | eti z§ ng: ThePakindlpot hanlrdaHdaV/ MimSpectroptotinpetgre | Epsition Cell

approximately 2 8ﬂnanger and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
10 Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

15  The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 5 and Table Sa.
Table 5a
Dissolution Result
Dissoluti Mean Naltregone HCI % Released (n=2)
onMedia | 1h | 2h | 3h 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 15 22 27 31 35 33 43 48 52 62 69
SGF 26 39 47 54 59 64 71 76 80 87 92
with
40%
EtOH

20



15in length and width. Dissolution Method 1. Apparatus- USP Type |
(Baskets), 100 rpmat 37C. 202. Sanpling tinme - every mnute up to
1440 m nutwe.20Bve3Megli a - 900 m Sinul ated Gastric Fl ui cecarms0@omsb17
Simul ated Gastric Fluid with 40% et hanol. 4. Analytical Method - W
Anal ysis, UVNi s Spectrophotoneter setup with flow 255. through cells
(wavel ength 230 nm). Peristaltic pumg (flow rate approx 5 m/mn). 6.
Equi pnrent - 59 - Perkin-El nmer Lanbda 20 UVNi s Spectrophotoneter (8 -
Position Cell Changer and Dissolution Manifold with

t ubi ng/ connectors) G lson Mnipuls3 Peristaltic Punp Hellm 10 nm
Quarts Flow Cells 5Perkin-El nmer UV WnLab Software/ M crosoft W ndow
95 and Exce]&q_ wW.ett-Packard Pavilion Conmputer Mddel 8240 Van Kel VK
7010 Di ssol Yilmg FEa¢eduIei ( ted with Baskets) Van Kel VK 750D

Heat er/ G rcg?ﬁbﬁénﬂ%n@@mmﬁaﬁ&,% mMiptor 10 The dissolution results
for the poIK] s-caprol actone) multiparticules are sunmarized in Figure
9 and Tabl eNgmbergflogesod 15 Di ssol ution Result Dissolution Media

Mean Nal trepqpeohichMitiRe!18as&daé n=2) |'h 2h 3h 4h 5h 6h

5  Milling Chamber: Stainless steel

Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute

10 Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

15
Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses£ 2
Duration of grinding: 20 rotations
20

The dissolution results for the milled poly(e-caprolactone) multiparticules are
summarized in Figure 5a and Table 5b.

The poly(e-caprolactone) pellets were tough. The pellets did not fuse/melt during
25  milling.



8h 10h 12h 18 h 24h SGF 14 26 39 49 57 64 76 84 90 96 97 SGF with 40%
Et 011 23 42 57 69 78 85 91 93 93 92 90 M Iling Procedure Equi pnent:

| KA Al |l Bawpcoiorpzies M 1|1 Nunber of doses: 2 20 Durati earaB2ov/dsding:
15 seconds

-47 -
Table 5b
Dissolution Result Milled
Dissolution Mean Naltrexone HCI % Released (n=2)
Media 1h | 2h 3h 4h 5h 6h §h | 10h | 12h | 18h | 24k
SGF 40 52 60 65 69 73 78 82 &3 90 %4
SGF with 63 77 34 &9 91 93 95 96 97 96 95
40% EtOH
EXAMPLE 6
5
The composition of this poly(e-caprolactone) multiparticulate formulation is
summarized in Table 6.
Table 6
10
Ingredient (Trade Name) Am.t/unit Amt/unit Amt/Batch
(mg) (%) ®
Naltrexone HCl 12.0 10.00 1.2
Poly(g-caprolactone), Mn ~ 61.0 50.83 6.1
42,500
Poly(e-caprolactone) , Mn ~ 36.0 30.00 3.6
10,000
Polyethylene oxide (Polyox 10.0 8.33 1.0
WSR 301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0




M1 Iling Chanber. Stainless steel Chanmber Volune: 80 nl Bl ade:

Stai nl ess steel beater 1.4034 -60-. Rotor Shaft: Stainless steel
1.4571 Notwo 20peefizsi dl e: 28000 revol uti ons/ m nute Mt eicrEpsedsstinder
| oad: 25000 revolutions/mnute Crcunferential Speed, idle: 76 mis 5
Crcunferential Speed, under load: 53 mls Motor rating input: 160 W
Mbtor rating output: 100 WGinding_Rgocedure 10 Equi pnent: 8 oz

A ass Mortar with Pestl e Nunmber of doses 2 Duration of grinding: 20
rotations The pol y(s-caprol actone) pellets were difficult to
grind and fused/nelted during 15m|1ing. EXAMPLE 10 The

conposi tion of this pol y(e capr ol actone) mul tiparticulate fornul ation
|3203umra zed in _Taple.10. ]'%0201 03?28P ﬁjﬁ 09t0097 61 -
Tabl e 10 P BRCETHng SPPRRE y ) PR Al nat ch

(9) Naltrengg@slf@ﬂg“ssQ 0 10.00 1.2 Pol y(s- caprol actone) , M - 42500
72.0 60.00

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

5 2. Melting and Blending: The low moleculare weight poly(e-caprolactone)
(PCL), high moleculare weight polycaprolactne (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
10 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
4, Melting and Blending: The Naltrexone HCI1 was slowly added to the
PCL/PEO/BHT and mixed on a2 Thermodyne Thermodyne Hot Plate
15 (temperature range 90° - 160°C) until the mixture appeared homogeneous.
5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
20 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
25 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with



7.2 Pol yet hyl ene oxi de (Polyox WSR 303) 25.0 20.83 2.5 Pol yet hyl ene
G ycol 3350 (Carbowax Sentry PEG 3350) 10.0 8.33 1.0 Butyl ated

Hydr oxyt ol wereeiokh3fi29. 83 0.1 Total 120.0 100.0 12.0 pChABINSORBSISI NQ
steps for manufacturing the poly(s-caprolactone) nultiparticul ates
bare as follows: 1. MIling: The butyl ated hydroxytol uene (BHT) was
mlled with a nortar and pestle. _Zo_Melting and Bl endi ng: The

pol y(s-caprol actone) (PCL) and mlled BHT were nelted and m xed on a
Ther nodyne Thernodyne Hot Plate (tenperature 10range 90 - 160C) for
approximately 5 mnutes. 3. Melting and Bl endi ng: The pol yet hyl ene

G ycol (PEG 3350) was slowly added to the beaker containing the

mel ted PCL/BHT and m xed o Ther e er.nodyne Plate
(tenperature rangeW %Oﬂg%fﬁgtf“’%{ ﬁgflgg%gf‘ﬁag) a4y Pgﬁgﬁ%%ﬁag%@??ﬁ%)f >
154. Melting anduiahafndi ng: The pol yet hyl ene oxi de (PE0301) was slowy
added to the beaker containing the nelted PCL/ PEGESHT and m xed on a
WD 2010/ 032128PAquimpmd9/ 006917 - 62 - Thernodyne Ther nodyne Hot

Pl ate (tenperat Y - i i PBAL:

honbgeneous. ?e%%@%gﬁag%b aéﬁmﬁﬂgﬁ#ﬁ@%ﬁﬁ%ng%@ ?/\%ls sl ow y
added t & t he PCLCIREGBHT Dassdlutibx dihnifnldavittebinpdommectrser nodyne Hot
Plate 5(tenperatyre range -. 160 until the m xture appeared
honbgeneous. 6. @?Pi%&&“ﬁsﬁ%eﬂ%ﬂ%%lpug/ pol ymer bl end was pressed
bet ween two st ai Htlges1GheeQuatsdties Cells a t hi ckness of approximately 2
mllineters. 7, Qoqling e druglpol r blend.was_copled, at room
t emperat ure. Pefhn%mﬁgwgpﬂiafﬁ%ﬁ%@ﬁﬁ?:w?%%ﬁ%w3%??2-; XSghs cut
into pellets appuexicA®hlayd BavifanlObmplianabdel 894b Wi dt h. Di ssol ution
Met hod ild Appar at us- US? T}/dae | (Baskets 100 rpm at 37C.

Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

The dissolution results for the poly(s-caprolactone) multiparticules are summarized

15  in Figure 6 and Table 6a.

Table 6a
Dissolution Result

Dissolution | Mean Naltrexone HCI % Released (n=2)
Media ith | 2h 3h 4h Sh | 6h 8h [ 10h | 12h | 18h { 24h
SGF 10 16 21 25 29 33 39 44 49 60 69
SGF/w 10 17 22 27 32 36 45 52 59 73 84
0.1% SLS
SGF with 19 34 45 54 61 67 76 82 88 97 101
40% EtOH

20 Milling Procedure
Equipment: IKA All Basic Impact Mill



152. Sanpling time - every mnute up to 1440 m nutes. 3. Media -900
mM Sinmulated Gastric Fluid, Sinulated Gastric Fluid with 0. 1% Sodi um

Lauryl Sulfweteroas2:990 M Sinul ated Gastric Fluid with 4Q%gidenrdy 4.
Anal ytical Method - UV Analysis, UVNi s Spectrophotoneter setup with

fl ow 205. through cells (wavel ength 230 nmu). Peristaltic punp (flow
rate approx 5 m/mn). 6. Equipnent_Eerkin-El mer Lanbda 20 UVN s

Spect rophot oneter (8 - Position Cell anger and Dissolution Manifold
wi t h tubi ng/connectors) 25G |1 son Mnipuls3 Peristaltic Punp Hel bna 10
mm Quarts Flow Cells Perkin-El ner UWW WnLab Software/ M crosoft W ndow
95 and Excel Hew ett-Packard Pavilion Conputer Mdel 8240 WO

2010/ 032128PCT/ EB2009/ 006917 - 63 - Van Kel VK 7010 Dissolution Bath
(Fitted wit NupReKefidoses/An Kel VK 750D Heater/Circul ator Branson 8510

Soni cator SplhgcHbeRMlinE! Bethayl ts for the poly(s-caprolactone)
mul tiparticules are summarized in Figure 10 and Tabl e 10a. Table 10a

Di ssol ut i onM¥Bing|Ghabber Stainl¢sstetledi a Mean Nal t rexone HCl % Rel eased
(n=2) | h Zﬁhﬁlﬂbé}]\?olélﬂez%n%h 10h 12h 18h 24h SGF

5  Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

10 Circumferential Speed, under load: 53 m/s

Motor rating input: 160 W
Motor rating output: 100 W

Grinding Procedure
15  Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were tough and difficult to grind. During milling the

20  discrete matrix particles formed a single fused mass.
EXAMPLE 7

The composition of this poly(e-caprolactone) multiparticulate formulation is

25  summarized in Table 7.



34 55 71 82 89 93 97 98 98 98 98 SG- with 40% Et OH 38 60 77 87 94 98

101 102 102 102 100 10 MIling Procedure Equi prent:

| npact M IWwoNuiwass29f doses:
M I 1ing Chanber:
St ai nl ess st eel

St ai nl ess st eel

| KA Al'l

2 Duration of MIIling: 15 pgeapndsoctd?
Chanber Vol une: 80 ml Bl ade:

el beater 1.4034 Rotor Shaft: Stainless steel 1.4571
Mot or Speed, idle: 28000 revol utiongéym nute
Table 7
Amt/unit | Amft/unit | Amt/Batch
Ingredient (Trade Name)

(mg) (%) (e)
Naltrexone HCI 12.0 9.9 1.2
Poly(e-caprolactone) , Mn ~ 108.0 893 10.8
42500
Butylated Hydroxytoluene 1.0 0.8 0.1
Total 121.0 100.0 12.1

Basi c

The following processing steps were used to manufacturing the poly(g-caprolactone)

5 multiparticulates.

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) and milled BHT were

10 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.

3. Melting and Blending: The Naltrexone HCl was slowly added to the polymer
mixture and mixed on a Thermodyne Thermodyne Hot Plate (femperature
range 90° - 160°C) until the blend appeared homogeneous.

15 4. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 3.

5. Cooling: The drug/polymer blend was cooled at room temperature.

6. Pelletizing: The drug/polymer sheet was cut into pellets approximately 3 mm
in length and width.

20



20 Motor Speed, under |oad: 25000 revolutions/mnute Crcunferential
Speed, idle: 76 lapis Crcunferential Speed, under |oad: 53 nis Mdtor
rati ng i npwo:20ib@321%¢ Mtor rating output: 100 W G i ndi ngrRemoschdse
Equi prent: 8 oz 3 ass Mourtar with Pestle 5 Nunber of doses: 2
Duration of grinding: 20 rotations The pol y(s-caprol actone) pellets
were difficult to grind and fined/ netyed during mlling. The
dissolution results for mlled sanples are summarized in Figure 10a
and 10 Table 10b. Table 10b Dissolution Result M|l ed D ssolution
Media Mean Naltrexone 11Cl % Rel eased (n=2) [|h 2h 3h 4h 5h 6h 8h 10h
12h 18h 24h SGF 32 53 67 77 84 89

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time - every minute up to 1440 minutes.
5 3. Media - 900 ml Simulated Gastric Fluid (SGF), or Simulated Gastric Fluid
with 40% ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
10 5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
15 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
20
The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 7 and Table 7a.



95 98 99 99 99 SG- with 40% Et 011 35 52 64 72 79 84 92 97 100 106 108
15EXAMPLE 11 The conposition of this poly(s-caprolactone)

mul ti partiwolzato®sfieg mul ation is sumari zed i n Tabl e 11.pc30B20W¥D06917
2010/ 032128PCT/ D32009/ 006917 - 65 - Table 11 |Ingredient (Trade Nane)
Ant/unit (ng) Anmt/unit (% Ant/Batch Cg) Nahrexone HCl
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Table 7a

Dissolution Result

Dissolution Mean Naltrexone HCI1 % Released

Media 1h [ 2h | 3h | 4h | Sh | 6h | 8h | 10h | 12h | 18h | 24h
SGF (n=6) 2 2 3 4 4 5 6 7 8 10 12
SGY with 6 8 10 12 13 14 16 17 19 22 24
40% EtOH
(n=2)

Milling Procedure
5  Equipment: IKA All Basic Impact Mill

Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

10  Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

15  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

The poly(e-caprolactone) pellets were tough and fused/melted during milling.
20



12.0 10.00 1.2 Pol y(e-caprol actone) , M1 - 10,000 82.0 68.33 8.2

Pol yet hyl ene oxi de (Pol yox WSR 301) 25.0 20.83 2.5 Butyl ated

Hydr oxyt ol weneiokhsfi2®. 83 0.1 Total 120.0 100.0 12.0 pCHEBRHOGRSSI NQ
steps for manufacturing the poly(e-caprolactone) nultiparticul ates
bare as follows: 1. MIling: The butyl ated hydroxytol uene (BHT) was
mlled with a nortar and pestle. _24 _Melting and Bl ending: The

pol y(e-caprol actone) (PCL) and mlled BHT were nelted and m xed on a
Ther nodyne Thernodyne Hot Plate (tenperature 10range 90 - 160C) for
approximately 5 mnutes. 3. Melting and Bl endi ng: The pol yet hyl ene
oxi de (PEO301) was slowy added to the beaker containing the nelted
PCl ABHT and m xed on a Ther nbdyne Theragaége Hot Plate (tenperature
range 90 - 160C) until mxture app geneous. 154. Melting and
Bl endi ng: The Nahrexone HClL was slowly added to the PCL/PEQ BHT and
m xed on a Thernodyne Hot Plate (tenperature range 90 - 160C) until
the m xtur eTh@fﬂmp(@iiioh(ﬂﬁﬂg%P@E@sf‘rﬂprdac@@e)-m@?lp@@ﬁ@tﬁQJ.IHTFH@OW ten
drug/ pol yne ; ssed between two stainless steel plates to
a thi cknessg%&%g\ﬁﬁﬁ@tggl y 2 millinmeters. 6. Cooling: The

drug/ pol ymer bl end was cool ed at roomtenperature. 7.

Pel | eti zi ng: The drug/ pol yner sheet t into pellets
approximately 2 nm5in length and w ﬁ%ﬁk%u

Amt/unit Amt/unit | Amt/Batch
Ingredient (Trade Name) .

(mg) (%) @
Naltrexone HCI 12.0 12.77 2.4
Poly(e-caprolactone) , Mn ~ 81.0 86.17 16.2
42500
Butylated Hydroxytoluene 1.0 1.06 0.2
Total 94.0 100.00 18.8

The following processing steps were used to manufacturing the poly(e-caprolactone)

10 multiparticulates.

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were

15 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature range
90° - 160°C) for approximately 3 minutes.

3. Melting and Blending: The Naltrexone HCI was slowly added to the polymer
mixture and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) until the blend appeared homogeneous.

20 4. Casting: The molten drug/polymer blend was pressed between two stainless

steel plates to a thickness of approximately 2 millimeters.



Di ssol ution Method 1. Apparatus- USP Type | (Baskets), 100 rpm at
37C. 102. Sanpling time - every mnute up to 1440 mnutes. 3. Media -
900 m Si nwbavmisBastric Fluid or 900 ml  Si nul at ed Gastecrasovoodomi t h
40% et hanol . 4. Analytical Method - UV Analysis, LTVNi s
Spectrophotonmeter setup with flow 155. through cells (wavel ength 230
nn). Peristaltic punp (flow rate appsgpx 5 m/mn). 6. Equiprent

Per ki n- El mer Lanbda 20 UVNi s Spectrophotoneter (8 - Position Cell
Changer and Di ssolution Manifold with tubing/connectors) 20G | son

M ni pul s3 Peristaltic Punp Helium 10 nm Quarts Flow Cel |l s

Per ki n-El mer UV WnLab Software/M crosoft Wndow 95 and Excel

D1 S50l ut i o Bat GoUBEL TR PR BRE RELL Y=/ 0A HBPURopeante

Heat er/ G r culgt pélleﬁrhﬁ STHE BhdifolHas shadtaas ciifnto pellets approximately 2 mm
2010/ 032128PCT/ 1B2009/ 006917 - 67 - The dissolution results for the

pol y( s- capr ol acdmefh s Widfhr ti cul es are sunmarized in Figure 11 and
Table 11 a. Table Ib 5 Dissolution Result D ssoluti onMedia Mean

Nal t rexone nu % Rel eased (n=2) |h 2h 3h 4h 5h 6h 8h 10h
5 Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid (SGF) with 0.5% Sodium Lauryl
10 Sulfate (SLS), Simulated Gastric Fluid (SGF) with 0.1% Sodium Lauryl
Sulfate (SLS) or Simulated Gastric Fluid with 40% ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
15 5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
20 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model §240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
25
The dissolution results for the poly(e-caprolactone) multiparticulates are summarized

in Figure 8 and Table 8a.



12h 18h 24h SGF 52 82 95 99 100 101 102 102 103 104 105 SGF with 40%
EtOR 48 75 92 99 102 105 106 107 108 109 109 MIling Procedure
Equi prent :wok&oAkiizgasi ¢ | npact M1 Nunber of doses: 2ciapidgéaichan

of MIling: 15 seconds MI1ling Chanber: Stainless steel Chanber
Vol une: 80 m
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Table 8a
Dissolution Resulf
Dissolution Mean Naltrexone HCl % Released (n=2)
Media lh | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h | I18h | 24h
SGF /w 4 6 7 8 10 11 13 15 17 23 27
0.1% SLS
SGFhy 5 7 9 11 13 14 17 20 22 29 34
0.5% SLS
SGF with 9 14 18 21 24 26 31 35 38 45 50
40% EtOH

5  Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel

10  Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute

15  Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

20  Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle



Bl ade: Stainless steel beater 1.4034 Rotor Shaft: Stainless steel
1.4571 15 Motor Speed, idle: 28000 revol utions/ m nute Mtor Speed,
under | oadwo3bd@e21pevol utions/ m nute Circunferential Speggp2hshiReir76
ms Circunferential Speed, under |oad: 53 nis Motor rating input: 160
W20 Motor rating output: 100 W - 68 - The pol y(s-caprol act one)

pel lets were waxy and brittle. They gid not fuse/nelt during mlling.
EXAMPLE 12 The conposition of the po y(s-caprol actone) nelt extruded
mul tiparticulates is sumarized in Table 12 below. Table 12

I ngredient (Trade Nanme) Ant/unit (nmg) Ant/batch (g) Naltrexone HCL
12. 0 200. 00* Pol y(s-caprol actone) Mv - 42500 97.0 1, 616. 67

Pol yet hyl ene OXI de (Po]d/ox VRS 301) 10.0 166. 67 Butyl ated

hydr oxyt ol Ud BrepsesMd | | ed 1.0 16.67 Total 120.0

Durahon of grinding: 20 rotations

The poly(s-caprolactone) pellets were difficult to grind and fused/melted during
5  milling.

EXAMPLE 9

The composition of this poly(e-caprolactone) multiparticulate formulation is

10  summarized in Table 9.

Table 9
Amt/unit Amit/unit | Amt/Batch
Ingredient (Trade Name) :
(mg (%) (2

Naltrexone HCIl 12.0 10.00 1.2
Poly(e-caprolactone) , Mn ~ 82.0 68.33 8.2
42500
Polyethylene oxide (Polyox 25.0 20.83 2.5
WSR 301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

15  The processing steps for manufacturing the poly(e-caprolacione) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.



2000. 0 Weigh is not corrected for water or inpurities The
processing conditions at the tinme of sanpling are summari zed bel ow.
Extruder: Wwei2sioostzags ZSE 27 15 Screw Confi guration: Coumcafissod/alsd@n
WO 2010/ 032128PCT/ M2009/ 006917 - 69 - Heating Zone 1 2 3 456 7 89
10 11 12 Tenperature 18 36 66 78 78 78 77 76 77 80 88
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2. Melting and Blending: The poly(g-caprolactone} (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The polyethylene oxide (PEQ301) was slowly added

5 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.

4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate

10 (temperature range 90° - 160°C) unti] the mixture appeared homogeneous.

5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

6. Cooling: The drug/polymer blend was cooled at room temperature.

7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm

15 in length and width.

Dissolution Method

1. Apparatus- USP Type 1 (Baskets), 100 rpm at 37°C.
20 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid or 900 ml Simulated Gastric Fluid
with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
25 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
6. Equipment



76 (O Torque (%: 97 Melt Pressure (psi): 1930 5Feed
rate (g/mn.). 20 Screw speed (rpm: 66 Die Plate Hole dianeter (mm:
1.0 (8-holwodhfymbate) Equi pnent 10 Leistritz - ZSE 27 ptWiR209600 %M 7
Ext ruder (Counter-Rotation) Neslab Mdel CFT-150 Chiller Accurate
Powder Feeder Doner 8-foot Conveyor G ablab Electronic Tinmer 15 The
processing steps for manufacturing Pg}y(s-caprolactone) nelt extruded
mul tiparticulates are as follows: 1.7Screening: Naltrexone HCI,

Pol y(c-caprol actone), Pol yethyl ene oxi de and BHT were screened
through a # 20 US nmesh screen. 202. Blending: The materials screened
in Step 1 were loaded into an 8 qt. V- blender (1/2

Pol y(s-caprol actone),_ Naltrexone HCLl. Pol yethyl ene gxide, B
Pol y( s- capr ol act%?i@)ElﬁlﬁHLWMMGjﬁs ﬁEPC%P qraeter; (8 5 Rgsilion Cell
tenperature. 3. ErSAnA s YRS h VSt Rl vEREGEink RomiBResy Wer e et er ed
into a twin screw 25extruder fitted with a die and processed into
approxi matel y 1 Gilscstpipids3 PerisiabicPuipe extruder was set on

counter-rotati OnH%EQl@%@fQﬁB?JI‘I%)CeIIEWGr atures ranged from 18C to
88C.
5 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

and 1/2

10
The dissolution results for the poly(e-caprolactone) multiparticules are summarized
in Figure 9 and Table 9a.
Table 9a
15
Dissolution Result
Dissolution Mean Naltrexone HCI % Released (n=2)
Media l1h 2h 3h | 4h 5h 6h 8h | 10h | 12h | 18h | 241
SGF 14 26 39 49 57 64 76 84 S0 96 97
SGF with 23 42 57 69 78 85 91 93 93 92 90
40% EtOI
Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 30 ml
Blade: Stainless steel beater 1.4034



4. Cooling: The strands were cooled on a conveyor at anbient
t enper at ur e. 5. Pelletizing: The cool ed strands were cut into

pel |l ets apwposiomdigty 1 mmin 5l ength. Dissol ution Mt hQdug2009/dd8617
foll owi ng nethod was used to test the dissolution of the

pol y(s-caprol actone) 10nultip articul ates. 1. Apparatus- US?
Type | (Baskets), 100 rpmat 37C. 2. Garrpl ing time - every mnute up
to 1440 m nutes. 3. Media - Som Simul ated Gastric Fluid
(SGF) or Sinmulated Gastric Fluid 15with 40% et hanol (Et014). 4.

Anal ytical Method - UV Analysis, UV/Vis Spectrophotoneter setup with
flow through cells (wavel ength 230 nn). Peristaltic punp (flow rate
approx 5 m/mn é Equi pment 20Per ki n- El mer Lanbda 20 UVN s
Spect r ophot Bar shaff: §taml|:f@§tep} b#®@el | Changer and Dissol uti on Manifold

wi th tubing Peristaltic Punp Hell ma 10
mm Quarts FF@\?V&@Q‘%&)EQ 2%6§1%001Mé%ﬁi#n%érrer UV W nLab

Sof t war e/ M dotadEpeedNandinlpad 52 X908 résobiongBiand et t - Packard Pavi | i on
Conmput er el 8240 6" O Dissolution Bath (Fitted with
Basket s) Vaﬁ mm\}(l%%dl eKir/ rcul ator Branson 8510 Soni cat or
The di ss®| uCiromnfeessitibl Spetd)runtidrdogbby s capr ol act one) nul tiparticul es

are sunmmari din.Fi. relqbégand Table 12a. 5 Table 12a D ssol ution
Resul t Di ss&IGr@HR n Naltrexone HCl ' Yo Rel eased (n=2) Ih

2h 3h 4h Shaflor@hinkQutput: 100 W

Grinding Procedure

10 Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2
Duration of grinding: 20 rotations

The poly(s-caprolactone) pellets were difficult to grind and fused/melted during
15 milling.

EXAMPLE 10

The composition of this poly(e-caprolactone) multiparticulate formulation is

20 summarized in Table 10.



12h 18h 24h SGF 19 32 44 54 63 69 80 87 92 98 99 SG-F with 40% EtOH 42
67 83 92 98 101 104 104 104 103 102 MIling Procedure 10 Equi pnent:

| KA Al'l Basbeotompagg M |1 Nunber of doses: 2 Duration etrhiobesgsi7l5
seconds MI1ing Chanber: Stainless steel Chanber Volune: 80 m
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Table 10
Ingredicnt (Trade Name) Amt/unit | Amt/unit { Amt/Batch
(mg) (%) @
Naltrexone HCI1 12.0 10.00 1.2
Poly(e-caprolactone) , Mn ~ 42500 72.0 60.00 7.2
Polyethylene oxide (Polyox WSR 25.0 20.83 2.5
303)
Polyethylene Glycol 3350 10.0 8.33 1.0
(Carbowax Sentry PEG 3350)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5 are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.
2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 5 minutes.
3. Melting and Blending: The polyethylene Glycol (PEG 3350) was slowly
added to the beaker containing the melted PCL/BHT and mixed on a
Thermodyne Thermodyne Hot Plate (temperature range 90° - 160°C) until
mixture appeared homogeneous.
15 4. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/PEG/BHT and mixed on a



15Bl ade: Stainless steel beater 1.4034 Rotor Shaft: Stainless steel
1.4571 Motor Speed, idle: 28000 revolutions/mnute Mtor Speed, under

| oad: 2500@or@uwalzeibg ons/ m nute Circunferential Speed, ipdraB206§0060%7S
20 Circunferential Speed, under load: 53 ms Motor rating input: 160
W Mtor rating output: 100 W - 72 - Ginding Procedure Equi pnent: 8
0oz G ass Mortar with Pestle Number cg doses: 2 Duration of grinding:
20 rotations 5 The poly(e-caprol actoffie) pellets were difficult to
crush with a nortar and pestle. They fused/nmelted during mlling but

i nconpl ete after 15 seconds. The dissolution results for the
ground (Figure 12a and Table 12b) and mlled (Figure 10 12b and Tabl e

12c) poly(s-caprolactone) pellets are summarized bel ow. #%9%55 e 12b
Di ssol uti on ResulhtermpdsinadheinpdmarlotdlatsBamaerirs a%otie - ¥t eased

(n=1) 1 h 2h 3h,4R5h, A BRohOfkaiah. 180 24h SUE 12

5, Melting and Blending: The Naltrexone HCI was slowly added to the

PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate
5 (temperature range 90° - 160°C) until the mixture appeared homogeneous.

6. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

7. Cooling: The drug/polymer blend was cooled at room temperature.

8. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm

10 in length and width.

Dissclution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
15 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
20 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
25 Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240



18 23 28 32 35 41 47 51 62 70 SGF with 40% EtOH 34 51 63 71 78 83 90
94 97 100 101 15Table 12c Dissolution Result M|l ed Dissolution
Medi a Nal twexor@stes % Rel eased (n=1) | h 2h 3h 4h 5h PCT/B2009/006917
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Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

5  The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 10 and Table 10a.
Table 10a
Dissolution Result
Dissolution Mean Naltrexone HC1 % Released (n=2)
Media 1h | 2h [ 3h [ 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 34 55 71 32 85 93 97 98 98 98 98
SGF with 38 60 77 87 94 98 | 101 } 102 | 102 | 102 | 100
40% EtOH
10
Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
15  Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
20  Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W



6h 8h 10 h 12h 18h 24h SGF 38 58 72 81 87 91 96 98 98 99 99 SG- with
40% EtOH 69 90 97 99 100 100 100 99 99 97 95 - 73 - EXAWPLE 13 The

conmposi ti ogoQbrolaa280l y(s-caprol actone) nelt extruded pCT/IB2009/006917
mul tiparticulates is summari zed in Table 13 bel ow.

~64-

Motor rating output: 100 W

Grinding Procedure

Equipment: 8 oz Glass Mortar with Pestle
5 Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were difficult to grind and fused/melted during
milling. The dissolution results for milled samples are summarized in Figure 10a and

10  Table 10b.

Table 10b

Dissolution Result Milled
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h | 3h | 4h | 5% | 61 | 8h | 10h | 12h | 18h | 24D
SGF 32 53 67 77 84 89 95 93 99 99 99
SGF with 35 52 64 72 79 84 92 97 100 | 106 | 108
40% EtOX

15 EXAMPLE 11

The composition of this poly(e-caprolactone) multiparticulate formulation is

summarized in Table 11.

20



5 Table 13 Ingredient (Trade Nane) Ant/unit (ng) Anmt/batch (g)

Nal trexone HC1 12.0 150.0* Pol y(e-caprol actone) Mv - 42500 97.0
1,212. 5 Polpebiawbane oxi de (Pol yox WRS 303) 7.0 87.5 Polcyatid/ens7

G ycol (PEG 3350) 3.0 37.5 Butyl ated hydroxytoluene (BHT), MIlled 1.0
12.5 Total 120.0 1500.0 * Weigh is not corrected for water or

I mpurities The processing conditi onsgAt the linme of sanpling are

sumari zed bel ow. 10 Extruder: Leistritz ZSE 27 Screw Configuration:
Counter-rotation Sanple 1 mm Strands Heating Zone 1

Table 11
Amt/unit | Amt/unit | Amt/Batch
Ingredient (Trade Name)

(mg) (%) ©®
Nalirexone HCl 12.0 10.00 1.2
Poly(s-caprolactone) , Mn ~ 82.0 68.33 8.2
10,000
Polyethylene oxide (Polyox WSR 25.0 20.83 2.5
301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5  are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.
2. Melting and Blending: The poly(s-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 5 minutes.
3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
15 4, Melting and Blending: The Nalirexone HCI was slowly added to the
PCL/PEQO/BHT and mixed on a Thermodyne Hot Plate (temperature range
90° - 160°C) until the mixture appeared homogeneous.



234567 89 10 11 12 Tenperature 46 54 75 90 90 90 94 96 92 89 90
88 (O
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5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
5 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
10 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 m] Simulated Gastric Fluid or 900 mi Simulated Gastric Fluid
with 40% ethanol.
4, Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
15 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
mi/min).
6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
20 Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
25 Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator



- 74 - Torque (%9 : 53 Melt Pressure (psi): 890 Feed rate (g/mn: 11
Screw speed (rpm: 20 5 Melt Tenp. (C): 94 Die Plate Hol e dianeter

(mm: 1. 0 \@ggaﬂyogngge plate) Sanple 1.5 nm Strands HeatplcR@p%99§sdi72 3
4567 10 11 12 Tenperature 45 53 74 90 89 91 93 89 7
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The dissolution results for the poly(s-caprolactone) multiparticules are summarized

in Figure 11 and Table 11a.

Table 112
5
Dissolution Result
Dissoluti Mean Naltrexone HCl % Released (n=2)
onMedia [ 1h | 2h | 3h | 4h | 5h | 6h | 8h | 10h | I12h | 18h | 24h
SGF 52 82 95 90 | 100 | 101 | 102 | 102 | 103 | 104 | 105
SGF 48 75 92 99 | 102 §{ 105 | 106 | 107 | 108 | 109 [ 109
with
40%
EtOH
Milling Procedure

Equipment: IKA All Basic Impact Mill
Number of doses: 2

10 Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571

15 Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

20  Motor rating output: 100 W



90 90 89 89 (O 10 Torque (% : 55 Melt Pressure (psi):
870 Feed rate (g/mn.): 11 Screw speed (rpm: 20 15 Melt Tenp. (O):
93 Di e Pl alve zbialos2ids aneter (nm: 1.0 (8-hol e di e plat e)pcFagphgoidomm
Strands Heating Zone 1 2 3 456 7
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The poly(e-caprolactone) pellets were waxy and brittle. They did not fuse/melt

during milling.

EXAMPLE 12
5
The composition of the poly(e-caprolactone) melt extruded multiparticulates is
summarized in Table 12 below.
Table 12
10
Ingredient (Trade Name) Amt/unit Amt/batch
(mg (2
Naltrexone HClL 12.0 200.00*
Poly(e-caprolactone) Mw ~ 42500 97.0 1,616.67
Polyethylene oxide (Polyox WRS 10.0 166.67
301)
Butylated hydroxytoluene (BHT), 1.0 16.67
Milled
Total 120.0 2000.0

* Weigh s not corrected for water or impurities

The processing conditions at the time of sampling are summarized below.

Extruder: Leistritz ZSE 27
15  Screw Configuration: Counter-rotation



91
03

0 11 12 Tenperature 48 60 87 95 97 10 11 10 93 95 80 81 (O

10

15

20

25

20 Torque (% : 62
WO 2010/032128 PCT/IB2009/006917
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Heating Zone 1l2|3|a4|5)16|7|8[9]10]11]12
Temperature 1813666 |78 |78 (78|77 |76 |77 (80|88 |76
0

Torque (%): 97

Melt Pressure (psi): 1930

Feed rate (g/min.): 20

Screw speed (rpm): 66

Dic Plate Hole diameter (mm): 1.0 (8-hole die plate)

Equipment

Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller

Accurate Powder Feeder

Dorner 8-foot Conveyor

Grablab Electronic Timer

The processing steps for manufacturing Poly(g-caprolactone) melt extruded
multiparticulates are as follows:

1. Screening: Naltrexone HCI, Poly(e-caprolactone), Polyethylene oxide and
BHT were screened through a # 20 US mesh screen,

2. Blending: The materials screened in Step 1 were loaded into an & gt. V-
blender (% Poly(e-caprolactone), Naltrexone HCI, Polyethylene oxide, BHT
and % Poly(e-caprolactone)) and blended for 10 minutes at ambient
temperature.

3. Extrusion: Materials blended in Step 2 were metered into a twin screw

extruder fitted with a die and processed into approximately 1 mm strands.



Melt Pressure (psi): 370 - 75 - Feed rate (Olin.): 22 Screw speed
(rpm: 50 Melt Tenp. (C): 89 Die Plate Hole dianeter (mj: 3.0

(10- hol e dye ploabars 5 Equi pnet Leisfritz - ZSE 27 Tw n pgengwosmossigder
(Count er-Rotati on) Neslab Mddel CFT-150 Chiller Accurate Powder
Feeder 10 Darner 8-foot Conveyor G ablab Electronic Tinmer The
processi ng steps for manufacturing Pgly(s-caprolactone) nelt extruded
mul tiparticulates are as follows: 15°1. Screening: Naltrexone HCI,

Pol y(s-caprol actone), Pol yethylene dycol and BHT were screened
through a # 20 US nesh screen. Pol yet hyl ene oxi de screened through a

#100 US nmesh screen. 2. Bl endi ng: The materials screened in Step 1
were | oaded into an 8 - bl ender 20§4PO| y(s-caprol actone
Nal t r exone HC1, s epém |V@ﬁéet@;a|ca@nterp@ afign jthenee Grifelyfem reshg * A

Pol y(s- capr ol act on %(d%frc%‘?séa g’vgeéi for 10 m nutes at anbient

t enper at ur e. rusion: terials blended in Step 2 were netered
into a twn sef e@btﬂiﬁgt’ 'IJIGEBEItraﬁdstW@d cwléénoraa cirgeymat qmlmmussapbramxteo

strands. The e er, set counter-rotatjon Wit .
(barrel) tenper aﬁg@n%éao BtFﬁn 21 oAn s T&@eﬁ E&ppr%lgfateéﬁ?%ﬂem
strands gere cool.gghon a conveyor at anbient tenperature. -76- 5.
Pel |l eti zi ng The cool ed strands were cut into pellets approxi mately

1.OmMm 1.5 mMmand 2.0 mMmin length for Sanple #3, Sanple #4 and

Sampl e #1, 5 Di ssolution Method 1. Apparatus-
USP Type I {)&w@g@é}% %‘60 rpmat 37C. 2. Sanpling time - every mnute
up to 1440 m nutes. 3. Media - 900 m Sinulated Gastric Fluid

nal vt cal TRT RBTIRP R bl i daNeh PaRhob L OMads),

fl ow thn@ughmuﬁjai'tia:ulawmvel engt h 230 urn). Peristaltic punp (flow rat e
approx 5 m/mn). 5. Equi pnent 15Perki n-El ner Lanbda 20 UVNi s
Spectrophotoneter (8 - Position Cell Changer and Dissol ution Manifold

wi th tubing/ cqnngﬂgagﬁﬁa 63H BpR 1B aiketd), 380 Res kestzatt i ¢ Punp Hel lina 10
mnm Quarts Fl ow Ce
2. Sampling time — every minute up to 1440 minutes.

3. Media - 900 ml Simulated Gastric Fluid (SGF) or Simulated Gastric Fluid
15 with 40% ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
5. Equipment
20 Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
25 Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator



Per ki n- El mer UV WnLab Software/M crosoft Wndow 95 and Excel

20Hew et t-Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010

Di ssol uti oRoBafohszfis tted with Baskets) Van Kel VK 750Dpc1/B2009/006917
Heater/ G rcul ator Branson 8510 Sonicator 25 MI1ling Procedure

Equi prent: 1 KA Al Basic Inpact MII| Nunber of doses: 2 Duration of
MIlling: 15 seconds - 77 - MIling Chanber: Stainless steel Chanber
Vol une: 80 m Bl ade: Stainless steel beater 1.4034 Rotor Shaft:
Stainless steel 1.4571 5 Motor Speed, idle: 28000 revol uti ons/ m nute
Mot or Speed, under |oad: 25000 revolutions/mnute Circunferenti al
Speed, idle: 76 mls Crcunferential Speed, under |oad: 53 nis Mdtor
rating input: 160 W10 Mtor rating output: 100 WG i ndi ng Procedure
Equi pnent: 8 oz Praasen §BPOapicepx h Pest| e Nunmber of doses: 2 15
Duration of grinding: 20 rotations Results The dissolution results
for the 1.0 nm (Table 13-1a, Figure 13-1), 1.5 nmm (Table 13- 20 2a,

Fi gure 13- 2Thadigsolut®nrresults TattheepolZe-8aprolaitgue) enulpagiicules are summarized

pol y(s-caprgl.act one) e are summari zed below. The 1.0 mm 1.5 nm
and 2.0 mm W&ﬁgé’ﬂ&?ﬁ@%?%ﬁe) pellets were difficult to grind with
a nortarsand pestle. Al pellet sanples fused/nelted during mlling.
25 Dissolution results for the mil ft;ﬁ ground pellets are

summari zed for the 1.0 nm (Figure 132Pled8 Table 13-1b and ¢), 1.5 mm

(Figure 13-2 and Table 13-2b and c) and 2.0 mm (Figure 13-3 and Tabl e
13-3b and c¢)_below. WD 2010/032128PCT/1B2009/006917 - 78 - Table

13-1a 1.0 nm Pel l etk Dissol uti on Medisstien Bk r exone HO % Rel egsed
(n=2) I|h Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h 2h 3h 4h 5h 6h 8h | 10h | 12h | 18h | 241K
SGF 19 32 44 54 63 69 80 87 92 98 99
SGF with 42 67 83 92 98 101 104 104 | 104 | 103 102
40% E{tOH
Milling Procedure

10  Equipment: IKA All Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

15 Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

20  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating cutput; 100 W



2h 3h 4h 5h 6h 8h 10h 12h 18h 24h SOP 20 33 46 56 65 72 82 89 94 100
102 SOP with 40% EtOH 41 65 80 89 94 98 101 101 101 100 99

10

15

WO 2010/032128 PCT/IB2009/006917
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Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were difficult to crush with a mortar and pestle.

They fused/melted during milling but incomplete after 15 seconds.

The dissolution results for the ground (Figure 12a and Table 12b) and milled (Figure

12b and Table 12¢) poly(e-caprolactone) pellets are summarized below.

Table 12b

Dissolution Result Ground
Dissolution Naltrexone HCI % Released (n=1)
Media 1h 2h 3h | 4h 5h | 6h 8h [ 10h | 12h | 18h | 24h
SGF 12 18 23 28 32 35 41 47 51 62 70
SGF with 34 51 63 T 78 83 S0 94 97 100 | 101
40% EtOH

Table 12¢

Dissolution Result Milled

Dissolution Nalirexone HCl % Released (n=1)
Media 1h | 2h | 3h [ 4h | 5h | 6h | 8h | 10k | 12k | I8h | 241
SGF 38 58 72 81 87 91 96 98 98 99 99

SGF with 69 90 97 99 | 100 | 100 { 100 7 99 99 97 95
40% EtOH




Table 13-1b 5 1.0 nmPellets, mlled D ssolution Media Mean
Nal t rexone HCl % Rel eased (n=1) |h 2h 3h 4h 5h 6h 8 h 10h 12h 18h
24h SCOP 14W8520]%53ﬂ§8 51 57 67 74 80 90 95 Table 13-1c PCT/IB2009/006917

-73 -

EXAMPLE 13

The composition of the Poly(e-caprolactone) melt extruded multiparticulates is

summarized in Table 13 below,

5
Table 13
Amt/onit | Amt/batch

Ingredient (Trade Name)

(mg) ®
Naltrexone HCI 12.0 150.0*
Poly(e-caprolactone) Mw ~ 42500 97.0 1,212.5
Polyethylene oxide (Polyox WRS 303) 7.0 87.5
Polyethylene Glycol (PEG 3350) 3.0 37.5
Butylated hydroxytoluene (BHT), 1.0 12.5
Milled
Total 120.0 1500.0

* Weigh is not corrected for water or fmpurities

The processing conditions at the time of sampling are summarized below.

10  Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Sample 1 mm Strands

Heating Zone 1123456789 ]10]11]12
Temperature 46 | 54 | 75190 |90 1901949692 |89 |90 88
O

15



1.0 mm Pel l ets, ground Di ssolution Media Mean Nal trexone HCL %
Rel eased (n=1) |h 2h 3h 4h 5h 6h 8h 10h 12h 18h 24 SCOP 14 24 33 41

48 54 64 Alohdions2198 10Table 13-2a 1.5 nm Pellets D sgahBidoeonsMpdi a
Mean Nal trexone HO % Rel eased (n=2)
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Torque (%0): 53
Melt Pressure (psi): 890
Feed rate (g/min.): 11
Screw speed (rpm): 20
5  Melt Temp. (°C): 94
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

Sample 1.5 mm Strands

Heating Zone 12|34 |5(6|7]8]9]|10}11;]12
Temperature 4553|7490 |89 191931899 [90]89]389

(°C)

10
Torque (%): 55
Melt Pressure (psi): 870
Feed rate (g/min.): 11
Screw speed (rpm): 20
15  Melt Temp. (°C): 93
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

Sample 2 mm Strands

Heating Zone 123415671189 |10]11]12
Temperature 48 |60 | 87 | 95|97 |10 |11 }10|93 (95|80 81
0 310713

20
Torque (%): 62
Melt Pressure (psi): 370



| h 2h 3h 4h 5h 6h 8h 10h 12h 18h 24h SOP 13 23 32 40 47 54 65 74 80
92 97 SGF with 40% EtOH 30 50 65 76 84 90 97 101 103 104

10

15

20

25

WO 2010/032128 PCT/IB2009/006917
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Feed rate (g/min.): 22

Screw speed (rpm): 50

Melt Temp. (°C): 89

Die Plate Hole diameter (mam): 3.0 (10-hole die plate)

Equipmet

Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller

Accurate Powder Feeder

Dorner 8-foot Conveyor

(rablab Electronic Timer

The processing steps for manufacturing Poly(g-caprolactone) melt extruded

multiparticulates are as follows:

1. Screening: Naltrexone HCI, Poly(e-caprolactone), Polyethylene Glycol and
BHT were screened through a # 20 US mesh screen. Polyethylene oxide
screened through a #100 US mesh screen.

2. Blending: The materials screened in Step 1 were loaded into an 8 gt. V-blender
(% Poly(e-caprolactone), Naltrexone HCI, Polyethylene oxide, polyethylene
glycol, BHT and % Poly(s-caprolactone)) and blended for 10 minutes at
ambient temperature.

3. Extrusion: Materials blended in Step 2 were metered into a twin screw
extruder fitted with a die and processed into strands. The extruder was set on
counter-rotation with zone (barrel) temperatures ranged from 18°C to 110°C.

4. Cooling: The strands were cooled on a conveyor at ambient temperature.



103 WO 2010/ 032128PCT/ 1132009/ 006917 - 79 - Table 13-2b 1.5 mm
Pellets, mlled Dissolution Media Mean Naltrexone HCl % Rel eased

(n=1 | h h 6h 8h 10h 12k 18h 24h SOF 7 13 1 8
W 423 £ 6?6 Py LY 10 $cFAsbo/cbord
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5. Pelletizing: The cooled strands were cut into pellets approximately 1.0 mm,
1.5 mm and 2.0 mm in length for Sample #3, Sample #4 and Sample #1,

respectively.
5 Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

2. Sampling time — every minute up to 1440 minutes.

3. Media - 900 ml Simulated Gastric Fluid (SGF) or Simulated Gastric Fluid with

10 40% ethanol (EtOH).

4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with flow
through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).

5. Equipment

15 Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell

Changer and Dissolution Manifold with tubing/connectors)

Gilson Minipuls3 Peristaltic Pump

Hellma 10 mm Quarts Flow Cells

Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
20 Hewlett-Packard Pavilion Computer Model 8240

Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)

Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

25  Milling Procedure
Equipment: JKA A11 Basic Impact Mill
Number of doses: 2

Duration of Milling: 15 seconds



Table 13-2c 1.5 mmPellets, ground D ssolution Media Mean Nal trexone
HCl % Rel eased (n=1) |h 2h 3h 4h 5h 6h 8h 10h 12k 18h 24k SGF 10 18
25 31 36 4wW030108821881 77 84 Table 13-3a 2.0 mm Pel | et SANBROY/LMEPION
Medi a
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Milling Chamber: Stainless steel
Chamber Volume: 80 mi
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
5  Motor Speed, idle: 28000 revolutions/minute

Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

10 Motor rating output: 100 W

Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

15  Duration of grinding: 20 rotations

Results

The dissolution results for the 1.0 mm (Table 13-1a, Figure 13-1), 1.5 mm (Table 13-
20  2a, Figure 13-2) and 2.0 mm (Table 13-3a, Figure 13-3) poly(e-caprolactone) pellets

are summarized below.

The 1.0 mm, 1.5 mm and 2.0 mm poly(s-caprolactone) pellets were difficult to grind
with a mortar and pestle. All pellet samples fused/melted during milling.

25  Dissolution results for the milled and ground pellets are summarized for the 1.0 mm
(Figure 13-1 and Table 13-1b and c¢), 1.5 mm (Figure 13-2 and Table 13-2b and ¢)
and 2.0 mm (Figure 13-3 and Table 13-3b and c) below.



Mean Nal trexone HCl % Rel eased (n=2) 1k 2h 3h 4h 5 h 6h 8h 10h 12h
18h 24h SGF 11 16 21 26 30 34 41 48 53 68 78 SGF with 40% Et OH 22 36

46 55 62 6906810832128 PCT/IB2009/006917
-78 -
Table 13-1a
1.0 mm Pellets

Dissolution Mean Naltrexone HC] % Released (n=2)
Media 1h [ 2h | 3h | 4h { 5h { 6h | 8h [ 1I0h | 12h | 18h | 24h
SGF 20 33 46 56 65 72 32 89 94 | 100 | 102
SGF with 41 65 80 29 94 98 101 | 101 { 101 | 100 | 99
40% EtOH

Table 13-1b

5
1.0 mm Pellets, milled

Dissolution Mean Naltrexone HCl % Released (n=1)
Media 1h | 2h 3h 4h 5h 6h 8h | 10h | 12h [ 18h | 24h
SGF 14 25 35 43 51 57 67 74 80 90 95

Table 13-1¢

1.0 mm Pellets, ground
Dissolution Mean Naltrexone HC1 % Released (n=1)
Media 1h | 2h { 3h | 4h | 5h | 6h [ 8h | 10h [ 12h | 18k | 24
SGF i4 24 33 41 48 54 64 71 77 87 93
10 Table 13-2a

1.5 mm Pellets

Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h 3h 4h 5h | 6h { 8h | 10h | 12h | 18h | 24h
SGF 13 | 23 32 | 40 | 47 | 54 | 65 | 74 80 | 92 | 97

SGF with 30 50 65 76 84 80 97 101 | 103 | 104 { 103
40% EtOH




90 97 99 Table 13-3b 2.0 mmPellets, mlled Dissolution Mdia Mean
Nal t rexone HC % Rel eased (n=1) |h 2h 3h 4h 5h 6h 8h 10h 12k 18h 24h

SGF 5 8 1lwdIoibmshzs 21 24 27 34 40 PCT/IB2009/006917
-79.
Table 13-2b
1.5 mm Pellets, milled
Dissolution Mean Naltrexone IICl % Released (a=1)
Media 1h | 2h | 3h | 4h | 5h | 6h | §h [ 10h | 12h | 18h | 24h
SGF 7 13 18 23 27 31 38 44 48 59 67
5
Table 13-2¢
1.5 mm Pellets, ground
Dissolution Mean Naltrexone HCl % Released (n=1)
Media lh | 2h [ 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24P
SGF 10 18 25 31 36 41 50 58 64 77 84
Table 13-3a
2.0 mm Pellets
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12k | 18h | 24%
SGF i1 16 21 26 30 34 4] 43 53 68 78
SGF with 22 36 46 35 62 69 78 85 50 97 99
40% EtOH
10
Table 13-3b
2.0 mm Pellets, milled
Dissolution Mean Naltrexone HCI1 % Released (n=1)
Media 1h } 2h 1 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24D
SGF 5 8 11 13 15 17 21 24 27 34 40
L




WD 2010/ 032128PCT/ 1 B2009/ 006917 - 80 - Table 13-3c 2.0 nun Pellets,
ground Dissolution Media Mean Naltrexone HCl % Rel eased (n=1) |h 2h
3h 4h 5h 6lvo8b1okd242h 18h 24h SGF 13 19 25 29 33 37 44c48Bh09/6069176
5 Fut her Equi pnent used in the Exanples Mettler, Sartorious bal ances

- 80 -
Table 13-3¢
2.0 mm Pellets, ground
Dissolution Mean Naltrexone HCl % Released (n=1)
Media lh | 2h | 3h | 4h | 5h | 6k |8h| 10k | 12h [ 18h | 24h
SGF 13 19 25 29 33 37 | 44 49 35 67 76

5  Tuther Equipment used in the Examples
Metiler, Sartorious balances
Starrett Micrometers
Fluka Digital Thermometer
Carver Model 4332 Press
10
[00101] The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments that are functionally equivalent are
within the scope of this invention. Indeed, various modifications of the invention in
15  addition to those shown and described herein will become apparent to those skilled in

the art and are intended to fall within the scope of the appended claims.

[00102] A number of references have been cited, the entire disclosures of
which are incorporated herein by reference in their entireties for all purposes.
20
EXAMPLY 14

The composition of the Poly(s-caprolactone) melt extruded multiparticulates/pellets
is summarized in Table 14 below.

25



Starrett Mcroneters Fluka Digital Thernoneter Carver Mdel 4332
Press 10 [ 00101] The present invention is not to be limted in
scope by tWwe sme2ihs C enbodi nents di scl osed i n the examgiras2o00éboehn7ar e
intended as illustrations of a few aspects of the invention and any
enbodi ments that are functionally equivalent are within the scope of
this invention. |ndeed, various nodid, cations of the invention in 15

addition to those shown and descri bed herein wll becone apparent to
those skilled in the art and are intended to fall within the scope of
t he appended cl ai ns. [ 00102] A nunber of references have been

cited, the entire disclosures of which are incorporated herein by
reference in their entireties for all| _ purposes. 20 EXAMPLE 14 The
conposition of the Pol y(s-caprol act 6‘}?@? eldel t extruded

mul tiparticul ates/pellets is sunmarized in Table 14 below. WO

2010/ 032128PCT/ | B2009/ 006917 -81 - Table 14 lngredient (Trade Nane)
Ant/unit (ng) Aht/batch Erg) O<ycodone HC1 20.#&mt/wsd. ¢okmi/batch
Pol y( e- capr ol act breaydiggs (AradsNamed1. 1 3791.|66 Pol yet Byl epe ox{ de
(Pol yox W5 303)|7.8 291.66 Pol yet hyl ene d yfcol (I(l G 3350)*3. 3]125. 00

Butyl at ed hydr okpk@lddemeriCbHl), Mlled 1.1 20.0% 750.00%

Poly(g-caprolactone) Mw ~ 42500 101.1 3791.66
Polyethylene oxide (Polyox WRS 303) 7.8 291.66
Polyethylene Glycol (PEG 3350) 33 125.00
Butylated hydroxytoluene (BHT), 1.1 41.66

Milled

Total 133.3 5000.0

* Weigh is not cotrected for water or impurities

The processing conditions at the time of sampling are summarized below.

5  Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 213 4 5 6 | 7 8 9 10|11 (12
Temperature 14-135-|65-| 90| 90 [ 90 [ 90 | 90 | 90 | 90 | 89- | 85-
°C) 18 | 50 | 75 91 | 90

Torque (%): 57-67
10 Melt Pressure (psi): 230-270
Feed rate (g/min.): 20-22
Screw speed (rpmy): 20
Melt Temp. (°C): 93-96
Die Plate Hole diameter (mm): 3.0 (10-hole die plate)

15 Strand diameter: approximately 1.5 mm



41.66 Total 133.3 5000.0 * Weigh is not corrected for water or

I mpurities The processing conditions at the tinme of sanpling are
sunmar i zedwbebhmws21as Ext ruder: Leistritz ZSE 27 Screw Ceafritgiuosboson:
Counter-rotation Heating Zone 1 2 3 456 7 8 9 10 11 12 Tenperature
(C 14- 18 35- 50 65- 75 90 90 90 90 90

-82-

Equipment
Leistritz ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller

5  Accurate Powder Feeder
Dorner 8-foot Conveyor
Grablab Electronic Timer
Lasermike
Randcastle Pelletizer

10

The processing steps for manufacturing Poly(e-caprolactone) melt extruded

multiparticulates/pellets are as follows:

1. Screening Oxycodone HCI, Poly(e-caprolactone) and BHT were screened
15 through a # 20 US mesh screen. Polyethylene Glycol was screened through a
#60 US mesh screen. Polyethylene oxide was screened through a #100 US
mesh screen.

2. Blending: The materials screened in Step 1 were loaded into a 16 qt. V-blender
(Y2 Poly(s-caprolactone), Oxycodone HC, Polyethylene oxide, polyethylene

20 glycol, BHT and ' Poly(e-caprolactone)) and blended for 10 minutes at
ambient temperature.

3. Extrusion: Materials blended in Step 2 were metered into a twin screw
extruder fitted with a die and processed into strands. The exiruder was set on
counter-rotation with zone (barrel) temperatures ranged from 14°C to 90°C.

25 4. Cooling: The strands were cooled on a conveyor at ambient temperature.

5. Pelletizing: The cooled strands were cut into pellets approximately 1.5 mm in

length.



90 90 89- 91 85- 90 Torque (% : 57-67 10 Melt Pressure (psi):

230- 270 Feed rate (g/mn.): 20-22 Screw speed (rpm: 20 Melt Tenp.
(O : 93-96W0 20100829 ate Hol e dianmeter (mm: 3.0 (10- hAICE/IB2089/§l68l7e)
15 Strand dianeter: approximately 1.5 mm - 82 - Equi pnment Leistritz
ZSE 27 Twin Screw Extruder (Counter-Rotation) Neslab Mdel CFT-150
Chiller 5 Accurate Powder Feeder Dorggr 8-foot Conveyor G abl ab

El ectronic Tinier Las erm ke Randcastle Pelletizer 10 The processing
steps for manufacturing Poly(s-caprolactone) nelt extruded

mul tiparticul ates/pellets are as follows: 1. Screening Oxycodone HC1,
Pol y(s-caprol actone) and BHT were screened 15t hrough a #20 US nesh
screen. Pol yethylene dycol was screened through a #60 US nesh
screen. Pol yet hyl ene oxi de was screened through a #100 US nesh
screen. 2. PBissokiiogMefhed haterials screened in Step 1 were | oaded
into a 16 qt. V-blender (1/2 Poly(s-caprolactone), Oxycodone HC1,

Pol yet hyl ene oxi de, pol yethyl ene 20gl ycol, BHT and 1/2

Pol y('s- capr ol acixgpghisa0gp i dsifey), 100 rph AL PE, at anbi ent
tenperature. 3. trusion: terials blended in Step 2 were netered

into a thin sbr&wmplngtiter every réeutapp ko H4GMmIngRY processed into
Cermer ai ur 65 Tl rr0 Sy R oS AR Ol ERREwich AR
cool ed on a conetiyuge (BtOHnbi ent t enper at ure.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with flow
through cells (wavelength 240 nm). Peristaltic pump (flow rate approx 5
10 ml/min).
5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
15 Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Softwaré/Microsoﬁ Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

20 Branson 8510 Sonicator

Milling Procedure
Equipment: IKA All Basic Impact Mill
Number of doses: Approximately 2

25  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034



5. Pelletizing: The cooled strands were cut into pellets
approximately 1.5 mmin length. Dissolution Method | 1. Apparatus-

USP Type IwbOBamkesizg, 100 rpmat 37C. 52. Sanpling tinpcTagmesyoso17
mnute up to 1440 mnutes. 3. Media - 900 ml Sinmul ated Gastric Fluid
or Sinulated Gastric Fluid with 40% et hanol (EtOH). 4. Anal yti cal
Met hod - WV Analysis, UVNi s Spectrop?tp_t oneter setup with flow through
cells (wavel ength 240 nm). Peristaltrc punp (flow rate approx 5

10m /mn). 5. Equiprent Perkin-El nmer Lanbda 20 UVN s

Spectrophotoneter (8 - Position Cell Changer and Di ssol ution Manifold
Wi th tubing/connectors) Glson Mnipuls3 Peristaltic Punp 15Hel | ma 10
mm Quarts Flow Cells Perkin-Elmer UV WnLab Software/M crosoft W ndow
95 and ExceRoippihat Stapdesk sieel 1981l i on Conput er Model 8240 Van Kel VK

7010 Di ssol %&@P%ngéggggrﬁgg%ﬁ%sﬁﬁﬁ&@ts) Van Kel VK 750D

Heater/ G rculato oni cator MI1ling Procedure

Equi prent :  MétorApkedBaisie loadp2d@00 kvolutinpsiisgmicof doses: Approxi mately 2
25 Durati on_pof | 11.nq. 15.s5ecends M| 1ing Chanber: Stainless steel
Chamber Vol GifE" ffnhiﬂ%@fa%dgéﬁe‘gtgéf‘%l ess steel beater 1.4034 WO

2010/ 03241 2 8EEHiMBAAN/IPOE) bhifder 1841: 53 Rdég or Shaft: Stainless steel
1.4571 Motor Speed, .idle: 000 revol utions/ m nute Mtor Speed, under
| oad: 25000MatRFaRHNE B/ 180t e Gircunferential Speed, idle: 76 ms 5

G rcunf er enfjoidr raPReApuENdery | oad: 53 m's Motor rating input: 160 W
Mot or rating output: }DOO WMIling Procedure (Coffee MI11) 10

Equi pnent: Cui sinart Mdel DCG 12BC (120V, 60Hz, 12W Nunber of

uni ts: ApprRxiingt &Eattfe pellets, 1 unit for tablet

(conpari son@%ﬁ%ﬁaﬁ |"?‘2%‘? 60 seconds Gindi ng Procedure 15

Equi pnei® : Bqupmehta€sisivprt MadeWPCR-PRGE (180NubdEs 13W) doses: 2 Duration

of grinding;; 20 rqtatj. . i Lt . i

of 97 1 N1 NG, Ee! Sl A rokiSatdly ™ Qhitd R YenbiS 1o aficP {AHBE S5
Duration of Milling: 60 seconds

Grinding Procedure
15  Equipment: 8 oz Glass Mortar with Pestie
Number of doses: 2

Duration of grinding: 20 rotations

The dissolution results are summarized below in table 14-1ato c.
20
The poly(e-caprolactone) pellets were difficult to grind with a mortar and pestle. All
pellet samples fused/melted during milling. Dissolution results for the intact (Table
14-1a), milled (Table 14-1b) and ground (Table 14-1c) pellets are summarized
below. Figure 14-2 depicts the a) intact, b) milled and ¢) ground pellets. Figure 14-3
25  depicts the a) the example pellets milled in a coffee mill and b) a comparison tablet
without poly(e-caprolactone) milled in a coffee mill. The composition and
preparation of the comparison tablet without poly(e-caprolactone) can be found in
WO 2008/023261 Example 14.5.



20 The poly(c-caprol actone) pellets were difficult to grind with a
nortar and pestle. Al pellet sanples fused/nelted during mlling.

Di ssol uti oworemubiigsfor the intact (Table 14-1a), m || edrfiBzod/enco17
14-1b) and ground (Table 14-1c) pellets are sunmarized bel ow. Figure
14-2 depicts the a) intact, b) mlled and c) ground pellets. Figure
14-3 25 depicts the a) the exanple pg#lets mlled in a coffee mll
and b) a conparison tablet w thout poly(e-caprolactone) mlled in a
coffee mll. The conposition and preparation of the conparison tabl et
wi t hout pol y(c-caprol actone) can be found in WO 2008/ 023261 Exanpl e
14.5. WD 2010/ 032128PCT/ |1 132009/ 006917 - 85 - Table 14-la |Intact

Di ssol ution Media Mean % Rel eased n:32 1 h 2h 3h 4h 5h 6h 8h 10h
12h 18h 24h SU 16.1 25.0 32.9 40.1 leidsba 7 62 9 71.1 77. 8

Intact
Dissol Mean % Released (n=3)
ution 1h 2h 3h 4h 5h 6h $h 10h 12h | 18h | 24h

Media
SGF 16.1 25.0 329 40.1 46,7 527 62.9 71.1 77.8 91.2 597.8
SGF 32.0 49.0 622 71.9 79.0 84,2 91.2 952 97.5 99.2 99.0

with
40%
EtOH

Table 14-1b

5
Milled

Dissol Mean % Released (n=3)
ution 1h 2h 3h 4h 5h 6h 8h 10h 12 | 18h | 24h
Media

SGF 5.1 7.9 102 | 123 | 140 | 157 18.7 214 239 | 301 | 353
SGF 12.1 197 | 255 | 303 | 344 | 379 44.0 49.0 532 | 63.0 | 697
with
40%

EtOH
Table 14-1¢
Ground
Dissol Mean % Released (n=3)
ution Th Zh | 3h | 4h | 5n | 6h 8h 0n | 12h | 18h | 24h
Media
SGF 13.7 210 | 2656| 312 [ 351 ] 382 45,7 51.3 56.1 | 67.3} 757

10 Stability Testing



91.2 97.8 SOP with 40% EtOH 32.0 49.0 62.2 71.9 79.0 84.2 91.2 95.2
97.5 99.2 99.0 Table 14-Ib 5 MIlled Dissol ution Media Mean %
Rel eased (wa3pi1o/dsbi22h 3h 4h 5h 6h 8h 10h 12h 18h 24h SG@cT/1B2009/006917

- 86 -

The 1.5 mm pellets were placed on stability at 25°C/60% relative humidity (RH) and
40°C/75% RH in induction sealed high density polyethylene bottles (HDPE) with

and without desiccant.

5  Assay Method
The following method was used to assay the multiparticulates described in the

example.

1. Extraction Solvent: 1:2 mixture acetonitrile and simulated gastric fluid
10 without enzymes (SGF).
2. Analytical Method: Reversed-phase high performance liquid chromatography
(HPLC) on a Waters Atlantis dC18 3.0 x 250 mm, 5 pm column maintained
at 60°C using a mobile phase consisting of acetonitrile and potassium
phosphate monobasic buffer at pH 3.0 with UV detection at 280 nm. Flow
15 rate 1.0 ml/minute.
3. Equipment
Waters Alliance 2695 HPLC system with 2487 UV-Visible absorbance
detector '
Stir Plate
20
Degradation Products Method
The following method was used to determine the degradation products of oxycodone
HCI in the multiparticulates described in the example. Oxycodone N-oxide is the
only known degradation product included in the % total degradation products.
25  Noroxymorphone, oxymorphone, 10-hydroxyoxycodone, 6~g-oxycodol, 7,8-hydro-8,
14-dihydroxycodeinone, and hydrocodone which are known process impurities can
be identified with this method but are not included in the calculation of % total

degradation products.



5,17.9 10.2 12.3 14.0 15.7 18.7 21.4 23.9 30.1 353 SCE with 40% Et OH
12.1 19.7 25.5 30.3 34.4 37.9 44.0 49.0 53.2 63.0 69.7 Table 14-1c
G ound D swolzotoi2iasn Medi a Mean % Rel eased (n=3) 1 h XHetaB204%/006917

10

15

20

25
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. Extraction Solvent: 1:2 mixture acetonitrile and simulated gastric fluid

without enzymes (SGF).

. Analytical Method: Reversed-phase high performance liquid chromatography

(HPLC) on a YMC-Pack ODS-AQ 4.6 x 250 mm, 3 pm column maintained
at 60°C using a mobile phase consisting of acetonitrile and potassium
phosphate monobasic buffer at pH 3.0 with UV detection at 206 nm. Flow
rate 1.0 ml/min.

. Equipment

Waters Alliance 2695 HPLC system with 2487 UV-Visible absorbance
detector

Waters Empower Software

Stir Plate

Dissolution Method II
The following method was used to test the dissolution of the multiparticulate stability

samples described in the example.

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

2. Sampling Time- Generally, 1 hour, 2 hrs., 4 hrs., 8hrs., 12 hrs., 18 hrs.
and 24 hrs.

3. Media - 900 ml Simulated Gastric Fluid without enzyme (SGF).

4. Analytical Method — Reversed-phase high performance liquid
chromatography (HPLC) on a Waters Atlantis dC18 3.0 x 250 mm, 5 pm
column maintained at 60°C using a mobile phase consisting of
acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 230 nm. Flow rate 1.0 ml/minute,



5h 6h 8h 10 h 12h 18h 24h SOP 13.7 21.0 26.5 31.2 35.1 39.2 45.7 51.3
56.1 67.3 75.7 10 Stability Testing - 86 - The 1.5 mmpellets were
pl aced on woabiokiigs at 25C/ 60% rel ative hum dity (RH) aad/806s/GEH7RH
in induction sealed high density polyethylene bottles (BDPE) with and
wi t hout desiccant. 5 Assay Method The foll ow ng nethod was used to
assay the nultiparticul ates describeggin the exanple. 1.
Extraction Solvent: 1:2 mxture acetonitrile and sinulated gastric
fluid 10w t hout enzynmes (SGF). 2. Anal ytical Method: Reversed-phase
hi gh performance |iquid chromat ography (HPLC) on a Waters Atlantis
dC18 3.0 x 250 rum 5 pm colum maintained at 60C using a nobile
phase consi of acetonitrile and potassi um phosphat e nonobasi c
buf fer at pf‘."qgl €%th UV detection at 280 nm Flow 15rate 1.0
m/mnute. Waters AlincEQ6H5AMEINE spshdnevih AblsfaneciulaRd HPL OVSYRIbn Wi t h
2487 UV-Visi bl e absorbance detector Stir Plate 20 Degradation
Products Metbfetbance detector

Waters Empower Software
5 Hanson SR8 Plus Dissolution Bath

The assay, impurities and dissolution (Method I) results are summarized in Tables
14-2 and 14-3 after one month at 25°C/60% RH and 40°C/75% RH with and without

desiccant.
10
Table 14-2
Assay and Total Impurities Results
Method | Initial 1-Month, 1-Month, 2-Month, 2-Month,
25°C/60% RH 40°C/75% RH 25°C/60% RH | 40°C/75% RH
‘Without Wit Without With With- With With- With
Desicea | Desicca | Desiccant | Desicca out Desicea out Desic-
nt nt nt Desicea nt Desic- cant
nt cant

Avg, % Assay 99,33 98.46 99.34 92.78 99.48 99.02 99,62 99.23 9932

Oxycodo

ne HCI

(0=2)

% Total Degra- | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ

Degrada dation

tion Producis

Products

(o=1)

< LOQ= Less Than Limit of Quantitation=0.1%

15



The foll ow ng method was used to determ ne the degradation products
of oxycodone HCl1 in the nultiparticul ates described in the exanple.
Oxycodone woaxkiogde21i2e t he only known degradati on productpamstugesdein
the %total degradation products. 25 Noroxynorphone, oxynorphone,
10- hydr oxyoxycodone, 6-a-oxycodol, 7, 8-hydro-8,

14- di hydr oxycodei none, and hydrocodogge whi ch are known process
inpurities can be identified with thi's nmethod but are not included in
the calculation of %total degradation products. - 87 - 1.

Extraction Solvent: 1:2 m xture acetonitrile and sinul ated gastric
fluid without enzynmes (SGF). 2. Anal ytical Method: Reversed-phase

hi gh performance |iquid chromat ogra,,ga ﬂ)_ rac) on a YMC-Pack ODS- AQ
4.6 x 250 nm 3 pm col urm nai nt ai net®&f Cusingam)bile phase
consisting of acetonitrile and potassi um phosphate nonobasi c buffer
at pH 3.0 with W/ detection af 206 urn. Flowrate 1.0 m/mn ]
Equi prent 10Watlers Al liance 2p95 HPLAisyRfiemResl Metwd® yv- visibl e
absorbance detdctor VAaters Enpower Soft waMiean S Rdeattiat e 15 Di sspl ution
Method I'I' The f@ﬁWWC FHseaiD tTHst R imsoTussop of

t he mul ti parti qulate _stabi-Hty—sarplesdeseritbetdia—the—exammte. 1.
ApparatusP UsP [T a ™ s ket B 100 r pisat | 402 wggzg Ti me-
General Iy, 1 hdd§FFadoppecety Liss 1281440 10| 14 *hrs| *and| 24
hrs. 3. Media -| FHoghpdesiiiifat ed Gastriic Fl hid withodt enyyme [ SGF).
4. Anal ytical NECReFouhzREWEr shH- pHase Mih pér forftanded 1 i ¢tf d
chromat ogr aphy |[(FEFFL@jecapip=3y Waterd Atl antis|dCl8 3.0 |x 250 mm |5 pm
25col um nai nt diseed-Math GO 4S| g g 260bilk2 phése c¥nsi|$8i ng2df
acetonitril e andmpeteadsicemr-Phosphdt e nonobasi ¢ buffer] at pH 3.0 with
UV det ecti on at]sZBimaewciew| rat d 23. 01/l / n sut e{ 79 WD92 98
2010/ 032128PCT/ || B200840601 7 { 88 |- Equi pnept Waters |Alli ance P695
HPLC system W t tEcFEaias 20 i a2 @‘ZZW_UJJGM S|l e [absorbance

det ect or Vﬂters,ﬁﬂmgmﬁgwﬁmﬁkwnre 5 Hangon SR8 Pl us Di|ssol Uti on| Bath
The assay, | npurdckhESsmaaad et Ssoutjizgn (et g T ysoresuitS [qace
sununari zed in Tﬁl‘ltg'ﬁmgﬁt,g@and 14-|3 aftler one nopth &t 25¢/ 60% RH and

40C/ 75% RH wi t h‘ﬁ?ﬂﬁﬁ“&mdﬂ%ﬁg% desi-eeapt—rigbte 42 91 o8

RH without desiccant, n=6)
SGF (2-Month 40°C/ 75% 17 26 42 65 81 94 100
RH with desiceant, n=6)

Small Volume Extraction Testing

5  The extraction of oxycodone HCI from 1.5 mm pellets using absolute anhydrous

ethanol was evaluated at room temperature.

Small Volume Extraction Method

Extraction Solvent: 30 ml Absolute Anhydrous Ethanol
10 Number of Units: Approximately 2

Shaking Time: 1 hour

Diluting Solvent: Absolute Anhydrous Ethanol

Analysis: UV/Visible Spectrophotometer (wavelength 240 nm)

ok D=



Assay and Total Inpurities Results Method Initial 1-Mnth, 25C160%
RH 1- Month, 40C/ 75% RH 2- Month, 25C160% RH 2- Mont h, 40C/ 75% Ft H

W t hout Dewpcom/mtiz8Vth Desicca at Wthout Desiccant WrdT/1Bemw/cosea7nt
Wth- out Desieca nt Wth Desicca

-90 -

6. Equipment
Agilent 8453 UV/Vis Spectrophotometer with ChemStation Software
Hewlett-Packard Vectra Computer/Windows XP
Hellma 10 mm Quartz Cell
5 Burrell Model 75 Shaker

The results are summarized in Table 14-4. An average of 5.6 % oxycodone HCI was

extracted.

10



nt Wth- out Desic- cant Wth Desic- cant My, % Oxycodo ne HCl (n=2)
Assay 99.33 98.46 99.34 98.78 99.48 99.02 99, 62 99. 23 9932 % Tot al
Degrada (ion Products (n=1.) Degra- dation Products < LOQ < LOQ < LOQ
< LOQ < LOQ <LOQ < LOQ < LOQ < LOQ < LOQ= Less Than Limt of
Quantitation =0.1% WO 2010/032128PCT/ | Bgp09/ 006917 - 89 -

CLAIMS:

1. A solid oral extended release pharmaceutical dosage form, comprising a melt
formed multi particulate extended release matrix formulation, comprising

5 at least one poly(e-caprolactone), and
at least one active agent,

wherein the active agent is an opioid analgesic.

2. The solid oral extended release pharmaceutical dosage form of claim 1,
10 wherein the melt is formed by an extrusion method; or
wherein the melt is formed by a casting method; or

wherein the melt is formed by an injection molding method.

3. The solid oral extended release pharmaceutical dosage form according to
15  claim 1 or 2, wherein at least one poly(e-caprolactone) has an approximate number
average molecular weight of at least about 10,000; or
wherein the at least one poly(e-caprolactone) has an approximate number
average molecular weight of at least about 37,000; or
wherein the at least one poly(e-caprolactone) has an approximate number
20  average molecular weight of between about 10,000 to about 80,000; or
wherein the at least one poly(e-caprolactone) has an approximate number

average molecular weight of between about 37,000 and about 80,000.

4. The solid oral extended release pharmaceutical dosage form according to

25  claim 1 or 2, comprising at least a first poly(e-caprolactone) with an approximate
number average molecular weight of between about 10,000 and about 25,000 and a
second poly(e-caprolactone)} with an approximate number average molecular weight

of between about 37,000 and about 80,000.



Table 14-3 Dissolution Result (Method I1) Mean % Rel eased

Di ssolution Media 1 hr. 2 hrs. 4 hrs 8 hrs. 12 hrs. 18 hrs. 24 hrs.
SOP (Initial, n%) 17 42 66 81 SGF (1-Month 25C/ 60% RH wi t hout
desi ccant, n=3) 16 25 40 63 79 92 99 SOP (1-Mnth 250C 60% RH with
desiccant, n=3) 17 25 41 64 ~92 -

5. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 4,
wherein poly(e-caprolactone) is present at an amount of at least about 50
weight-% of the extended release matrix formulation; or
5 wherein poly(e-caprolactone) is present at an amount of at least about 60
weight-% of the extended release matrix formulation; or
wherein poly(e-caprolactone) is present at an amount of between about 50

and about 90 weight-% of the extended release matrix formulation.

10 6. The solid oral extended release pharmaceutical dosage form according to
claim I or 2, wherein the at least one poly(e-caprolactone) has an approximate
number average molecular weight of between about 37,000 and about 80,000 and is
present at an amount of between about 50 and about 90 weight-% of the extended

release matrix formulation,

15
7. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 6, wherein the multi particulates have a diameter in the range of
about 0.1 to about 3 mm.

20 8. The solid oral extended release pharmaceutical dosage form according to any

one of claims 1 to 7, wherein the extended release matrix formulation further

comprises at least one polyethylene glycol.

9. The solid oral extended release pharmaceutical dosage form according to
25  claim 8, wherein the polyethylene glycol is present at an amount of between about 1

and about 20 weight-%.



SO 93 99 SGF (1-Month 40075% R11 wit hout desiccant, n=3) 16 26 42 65
80 93 99 SCI'? (1-Month 40C 75% RH with desiccant, n=3) 16 25 41 63
79 92 98 SC!'? (2-Month 25C/ 60% RH wi t hout desiccant, n=6) 17 25 41 64
79 92 99 SGF (2-Month 25060% RH wi t h desiccant, n=6) 17 26 41 65 80

94

10

15

20

25

.03 -

10.  The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 9, wherein the extended release matrix formulation further

comprises at least one high molecular weight polyethylene oxide.

11.  The solid oral extended release pharmaceutical dosage form according to
claim 10, wherein the high molecular weight polyethylene oxide has a molecular
weight of between about 1,000,000 and about 10,000,000, based on rheological

measurements; and/or

wherein the high molecular weight polyethylene oxide is present at an

amount of between about 5 and about 35 weight-%.

12. The solid oral extended release pharmaceutical dosage form according to
claim 10 or 11, wherein a high molecular weight polyethylene oxide is used which
has been screened with a screen with a size of 1/10 or less of the average diameter of

the resulting melt formed multi particulate extended release formulation; or

wherein a high molecular weight polyethylene oxide is used which has been

screened with a 100 US mesh screen or a finer screen.

13.  The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 12, wherein the extended release matrix formulation further

comprises at least one poloxamer.

14.  The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 13,

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,



100 SGF (2-Month 40C 75% RH wi t hout desiccant, n=6) 16 25 40 63 78
91 98 SC? (2-Month 40C/ 75% RH wi th desi ccant, n=6) 17 26 42 65 81 94
100 Snmall Volune Extraction Testing 5 The extraction of oxycodone
HCL from 1.5 nm pell ets using absol ute anhydrous et hanol was

eval uated at roomtenperature. Snmall 4;rre Extracti on Met hod

1. Extraction Solvent: 30 nl Absol ute Anhydrous Ethanol 102. Nunber
of Units: Approximately 2 3. Shaking Tinme: 1 hour 4. Diluting

Sol vent: Absol ute Anhydrous Ethanol 5. Analysis: UV/ Visible

Spect rophot onet er (wavel ength 240 nm WO

2010/ 032128PCT/ | B2009/ 006917 - 90 - 6. Equi pment Agilent 8453 UVN s
Spect r ophot ofEnerhepiane, @ﬁ@ﬂ&lﬁnmt% figaagherd hhirate, Rbl@lkme\/amzoame

Shaker The' 1 S8uhedAbg Sindl OB SHRRS SiEhamt il SnigbBE Blording 6 o,
oxycodone HCBIhAﬂﬁoe&)fphlaé,tiEﬁianﬁlde derivatives, hydrocodone, hydromorphone,
hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,
5 lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
myrophine, narceine, nicomorphine, norlevorphanol, normethadone, nalorphine,
nalbuphene, normorphine, norpipanone, opium, oxycodone, oxymorphone,
papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine,
phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,
10 propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable salts,

hydrates and solvates thereof, and mixtures of any of the foregoing.

15. The solid oral extended release pharmaceutical dosage form of claim 14,
wherein the opioid analgesic is selected from the group of codeine, morphine,
15 oxycodone, hydrocodone, hydromorphone, or oxymorphone or pharmaceutically

acceptable salts, hydrates and solvates thereof, and mixtures of any of the foregoing.

16.  The solid oral extended release pharmaceutical dosage form of claim 15,
wherein the opioid analgesic is oxycodone hydrochloride and the dosage form

20  compnses from about 5 mg to about 500 mg of oxycodone hydrochloride.

17.  The solid oral extended release pharmaceutical dosage form of claim 16,
wherein the dosage form comprises 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30 mg,
40 mg, 45 mg, 50 mg, 60 mg, 80 mg, 90 mg, 100 mg, 120 mg or 160 mg of

25  oxycodone hydrochloride.



-91 - CLAIME: 1. A solid oral extended rel ease pharnmaceutica
dosage form conprising a nelt forned nulti particul ate extended

rel ease matrix fornul ati on, conprising 5at |east one

pol y(c-caprol actone), and at | east one active agent, wherein the
active agent is an opioid analgesic. _gx_The solid oral extended
rel ease pharmaceuti cal dosage formof claim1, 10wherein the nelt is
formed by an extrusion nethod; or wherein the nelt is fornmed by a
casting nethod; or wherein the nelt is formed by an injection nolding
met hod. 3. The solid oral extended rel ease pharmaceuti cal dosage
formaccording to 15claim 1l or 2, wherein at |east one
poIy(e-caproﬂgctoﬂb?Sﬁa%m@h@ﬁﬁpkéxﬂﬁﬁﬁ@hﬁm#@@ﬂkabém@g®ﬁmmhé@hmaﬂ6Or

wei ght of at .Le 10, 000 .or er.ei n, the. at. | east one
ol 9 c- capr o dorhoredt Rebob R Ao emeorentiSprashioh a8 L8bine B33 o

wei ght of at hiyéesiccbdidhe BreDéQessahandRuE2Nppie at | east one

pol y(c-caprol actone) has an approxi mate nunber 20 average nol ecul ar
wei ght of between about 10,000 to about 80, 000; or wherein the at

| east one pol y(c-caprol actone) has an approxi mate nunber average
mol ecul ar3weilght dhe badidwrehexdersled rdFase pbararageutivalidosgsgs oM. of clagm 18he

solid oral extended release . .phar.naceutica 0 e, formacgcpording to
25claim 1 or vgfereé%gn%rolplsql anaé esfcelggf{y%)df)ﬁ éft'&B%ﬁg?%e-l?%B}goq gﬁfczt one) with
an appr oxi mahedraupdiRieinaMe leagiEo ITBYseledhl AMoutEs gifth, &fleRehreSBuelPm, or less
10, 000 and about 25,000 and a second pol y(c-caprol actone) with an
appr oxi mat e HiARFEPUAERBGY less|tiean gbgpt ﬁElPl”th of between about 37, 000
and about 80,000. - 92 - 5.The solid oral extended rel ease
pharmaceuti cal dosage form according to any one of clainms | to 4,

wher ein | yGg- capr ol act on i resent. at an anpunt of at | east
about | 50 he gl - oA B “THES areuRehFaERE R Py R G aCloaRioss g .
Swherei n pol wherdpedpasid anagesicis Bk H6HhoRd hyito HIBYY and fth@8osa & fdrm
about 60 weight-% of the extended rel ease matrix fornulation; or
wher ei n pol yCempesss dToge abme ) matombesie 0 g ohpx ynenhenedtydmehigsigs. about
50 and about 90 wei ght-% of the extended rel ease matrix fornul ation.
106. The solid oral extended rel ease pharnmaceutical dosage form
according to claiml or 2, wherein the at |east one
pol y(ecapr ol att on&he balil @nl apgrded retadse pharmizecutaubd@ages fopheddlain 20,
wei ght of _between about 37, 000 and ahout 80,000 and is present at an
Amount of 5 bef&gw %ﬁ&ﬁfé%é%a%%w gﬁg’ﬂe? B8t 957 11 g Skende e
rel ease matr iy fOUSWALHOR: 683nd 6, 98lhd 1863, 426 GdGA cbehEare
pharmaceuti cal dosage form according to any

oxymorphone hydrochloride,

22.  The solid oral extended release pharmaceutical dosage form of claim 15,
20 wherein the opioid analgesic is hydromorphone hydrochloride and the dosage form

comprises from about 1 mg to about 100 mg of hydromorphone hydrochloride.

23.  The solid oral extended release pharmaceutical dosage form of claim 22,
wherein the dosage form comprises 2 mg, 4 mg, 5 mg, 8 mg, 12 mg, 15 mg, 16 mg,

25 24 mg, 25 mg, 32 mg, 48 mg, 50 mg, 64 mg or 75 mg of hydromorphone
hydrochloride.



one of clainms 1 to 6, wherein the nulti particul ates have a di aneter
in the range of about 0.1 to about 3 nm 20 8. The solid oral extended
rel ease pharnaceuti cal dosage form according to any one of clains Ito
7, wherein the extended release matrix fornulation further conprises
at | east one polyethylene glycol. 9. Theggolid oral extended rel ease
pharmaceuti cal dosage form according to 25claim8, wherein the

pol yet hyl ene glycol is present at an anmount of between about 1 and
about 20 weight-% - 93 - 10.The solid oral extended rel ease
pharmaceuti cal dosage formaccording to any one of clainms 1 to 9,

wherein the extended release natrix formulation further conprises at
| east one hi gf- noll8& 8Pkt obexjerded selsasempriapiscwiqalidosagq fo agglopgof

oral extendedys i £ ar ing to claim
10 wher oi n ¢ TR onval Ber i D A e

nol ecul ar wei ght of between about 1,000,000 and about 10, 000, 000,
based on rheql ogi ¢al surenent s; .and/ or i wher ei he hi gh
mol ecul ar WE|3 ht @FﬁgﬁwaL%eﬁéﬁa@e@& PB?@?&H‘EUCQ{ d%ﬁ%ﬁﬂ%‘%& im e,
bet ween abhoutyirrdf thedRRdlor glefféi\&ﬁtgbttiv%genlé 2re ihN&tHAkd fh1QE&hn PR lifRARS e
rel ease pharmaceuti cal dosage formaccording to claim 10 or 11
wherei n a hi géleasslfemsl ar wei ght pol yet hyl ene oxide is used which has
been screened with a screen with a size of 1/10 or |ess of the
average dianeter of 15the resulting nelt fornmed nmulti particul ate
extended rel ease formul ation; or wherein a high nol ecul ar

wei ght pol yebby| emae exlidiérai sxtersied rvibise phhasachasal @@ga%@m A6bdding 4 @Ry
US nmesh screen or a finer screen. 13. The solid oral extended

rel ease phar RBe&flpEy | Woaydicrest e sesage dpmyproyiden yelcase rdesodt the agtive 1
t 12, i : t i I furt
compr | sold ot 2Pk BRI SRR LB RN TR Bl AINTUhG) 1ol B 900 mi

rel ease phar smodated gastriclfisige 3TOCnbawear shong12.6 Yanyd sbvat 65 Ye(bai wih adthve
anal gesic is _selected from

13, 25wherein the opi ig thp roup of
al fentani |, &8y FiFer ABST P PRaPROBaTHRPOUER FeetnddioR OBy Mﬁqs@wp Agent
bezi tram de, [HUALERLEINARs, HRHYQLRBARS %h@%&ﬁ%gm}é(}aﬁgﬂ%hﬁﬁea ent

3 I anorp or{ge,

desonor phi ne, dext ronoram de, dezoci ne, di anprom de,
di hydr ocodei ne¢asdd hffetrdomprpimdiestwaémabook Hdt gnd abo@dS5- Ydbyreyphaivangdnt

di et hyl t hi anlut ene i .oxaphetyl butyrate, dipipanone, eptazocine,
ethoheptgginqgﬂgfﬂ§ﬁﬂgi ghianbutene, et hyl nor phi ne, et onitazene,
et or phi ne, di hydroetorphi ne, fentanyl and derivatives, hydrocodone,
hydr onor phone, hydr oxypet hi di ne, isomet hadone, ket obem done,

| evor phanol , 2 evophe peltd ¢rabepenaed rgease ghearariceytioabgusagelfoma, of claim 26,

nmept azi nol , netazgegi hadone, . net opon r phi ne,. r ophi ne,

nar cei ne, ni com)rg/ F%Zﬁ, th%?‘i“g%%ﬁe%‘&%?’?"%ﬂ% %ﬁﬂﬁﬂ%’ﬁ%’ aﬂ%%r phi ne,
nal buphene, nor noibbieittthe AGH R RRAOR Gyd PRicHRoNS kY ERERIBEde; BRI phone,
papaver et um pentazocine, phenadoxone, phenonorphan, phenazoci ne,

phenoper 2% ne, pi MIAGH! He actiy jaephisiogEmomphephbysirachierde. pr onedol |
properi di ne, 10propoxyphene, sufentanil, tilidine, tramadol,
pharmaceutically acceptable salts, hydrates and sol vates thereof, and

MU o1 R Oy U SAERRUR kB TR gRRLch 858k BSHE5 g o
one of claims 1 to 25, wherein the dosage form provides release rates of the active
agent in-vitro when measured by the USP Basket Method at 100 rpm at 900 ml
25  simulated gastric fluid at 37° C between about 10 % and about 30% (by wt) active
agent released after 2 hour, about 40 % and about 75 % (by wt) active agent released

after 8 hours and no less than about 80%(by wt) active agent released after 22 hours.

29.  The solid oral extended release pharmaceutical dosage form of claim 28,



wherein the opioid analgesic is selected fromthe group of codeine,
nor phi ne, 15 oxycodone, hydrocodone, hydronorphone, or oxynorphone or
phar maceutical ly acceptable salts, hydrates and sol vates thereof, and
m xtures of any of the foregoing. 16. The solid oral extended

rel ease pharmaceutical dosage form of cdaim15, wherein the opioid
anal gesi ¢ i s oxycodone hydrochl oride and the dosage form 20 conpri ses
fromabout 5 ng to about 500 ng of oxycodone hydrochloride. 17. The
solid oral extended rel ease pharnmaceutical dosage form of claim 16,
wherein the dosage forn1conprises 5nm, 7.5 ng, 10 ng, 15 ng, 20 ng,
30 ng, 40 ng, g&w 50 ng, my, 80 ng, 90 ng, 100 ng, 120 ng or
160 ng of 250xyco @lmmra@bm agentis, hydronggphonedhytttashlosided or al

ext ended rel ease pharnmaceutical dosage formof claim16 or 17,

wherein the opioid anal gesic is oxycodone hydrochl ori de having a 14-

hydr oxycodei ne veI . f ess an about 25 519. The solid oral
ext ended rel & bﬁ %sﬂ&egagla PhaRIACGHIE! dovhed marerding tpREY
opi oi d anal g%ﬁk 6f blﬁm%yfoob@%emmf&%ls@e'fgﬁlbﬁ)\ﬂﬁﬁ aﬁlﬁLGi‘tro dissolution rate,

hydr oxycodei none | evel 'ess than about 15 ppm or |ess than about’
10 ppm ob | e@wnummtnura@ou@ USPpipnaraus 1 Geskethatrl 08 opatin QO(pmmxmoaed The

solid oral ext d.rel ease dosage .fo cl ai

wherei n the gﬁ? gl h‘{]%ﬂ“a’&sfftgp‘fb? g&%‘ﬂ rc@‘ln% %Wﬁ@&lﬁ?c&ﬁg‘@pﬁﬁdn{n ount
dosage form @@ Hﬁwefa%éntfrél%%eﬁl%@lﬂlo&r OHi§sB1AdA Yt ABH a8 nd InoRX AR ABHANS
hydr ochl ori de. The solid oral extended rel ease pharnmaceuti cal
dosage for m &f peints frem the cosregpradingintieo dissdlyiéor wrameastrdiis @3/ ny,

r 90" g, 1oPRRrER AR 18 e 40 BRnl Rty e of P o yafou

22. The 30l i dthanall extended rel ease pharmaceuti cal dosage form of
claim15, 20 wherein the opioid anal gesic is hydronorphone

hydrochl ori de and the dosage form conprises fromabout 1 ng to about
100 ng of hydronor phone hydrochl oride. 23. The solid oral extended
rel ease phar daceut ea¢llfhor§hgeeﬂd9dmﬁlmse@haﬁmczmlcahmﬁ formw@co,rdmge any

f2§r %Coggr In;%ﬁ%ﬁf %1’11133]0{5%%), wéni ”rb %gg%%e%or@ Pr%ldgng% Hﬂ?%an n- V1tro
hydr ochl or i ddissoluti®rate, witkn nldagurs@lin ﬁiU(SlPad.p];QMt@dTIiﬂﬁle&j £d96 rpm in 900 ml

phar ITB.CEUtI cal dosage form of ané ogne of clainms Ito 23, whic

cont ai ns lact Srlpted Bt fluidat &1 adsractirized bzﬁﬂe PRFRENSENPRNL O Aftive agent
extended rel ¢asReRlA! ARG UIEAiGP HAIOIALD R m Gl ahN du ROSEhE Wl
sane or different active agents are 1n exten ease and

i medi ate r ek:empareﬂmﬁm corr2§ponding 1mltrcddlssroa1t1oa>q~menniﬂdu1eéhreaSEP

phar maceuti c dosa e f rdin ne of
wherein t he a@&u&r oﬁbﬁﬁﬁﬁ%%ﬁﬁwﬁ ikl Mhddcgasy 153{3; %73 qﬁ)’"g@‘étnt
in-vitro whegffpgsured by the USP Basket Method at 100 rpmat 900 m

sinmulated gastriCc fluid at 37 C, between about 12.5 % and about 55 %
(by wt) 3@tive agendearedsesawheh efmpareditotbeicqrrdsponvkeginab oo tdis@slubiom rade

about 65 % (b act agent released er 2 rs,. between abgut
35°% and aboieaasta FbY R ATy, CleaER a hb B o O bl siomiTe pibudo Bt
bet ween aboutt P GavaReutaRiPiig. 95 % (by wt) active agent 15rel eased
after 6 hours. 27. The soli c? oral extended rel ease pharmaceuti cal
dosage form of claim 26, wherein the active agent is oxycodone
hydrochl ori de; and/or wherein the active agent is hydronor phone
hydrochl ori d an t agent . |

hydr ochl ori dg2 gﬁ@%%l?do Féﬁé%lre QPSS%% i%l%joa Crglgfcgla%%sa% %’?T‘ri]laac%g i m(,gaP any

dosage f2fm aaeof dhing I © 3Anwherin e dobdeTornd pfoRid2b aftwhelding ddi@-vitro
dosage form prow des release rates of _the active agent in-vitro when

measur ed by SHeoluken kg pden praapged i 2 USE Annarates b@@skﬁt) #1480 ipmar 8e0 ml
gastric flui dindfardd g&tl@@hmeﬂ 3"'7“b@,u<§haila(?:te(f’z@d]gy ﬁ%%}ceﬁpﬁ%&.mf o%gtl\f’é%tg!alyt

released at 1 hour of dissolution that increases no more than about 20 % points when



agent rel eased after 2 hour, about 40 % and about 75 % (by w) active
agent rel eased after 8 hours and no | ess than about 80% by w) active
agent released after 22 hours. - 97 - wherein the active agent is
hydr onmor phone hydrochl oride. 30. The solid oral extended rel ease
pharmaceuti cal dosage form according t g@any one of clainms 1 to 29,
wherein the dosage form provides an in-VvVitro dissolution rate, 5 when
measured in a USP Apparatus 1 (basket) at 100 rpmin 900 m simulated
gastric fluid conprising 40% et hanol at 37 C, characterized by the
percent anount of active agent released at 1 hour of dissolution that
deviates no nore than about 20 % points fromthe correspondi ng
in-vitro di ssompetcdio thatcerraspmading dn-vitreedisidfutiomprateanaasured (hablogt ) at

320 10 0, Py AR b e Bl PR
accordi ng tOgﬁﬂ&i_n?,ne of claims 1 to 30, wherein the dosage form
m

provi des after ling an in-vitro dissolution rate, when neasured in
a USP Apparatus 1 qllagiasey wien coopapiid thegogespondisg initee dissoljdion rite

fluid at 37 C hze t erc amun f,active, agent .
rel eased gt %ﬁ%%&fgé%fégﬁgé&%&?%npﬁ%%&}l aﬁglbggpslg%n %%(?%?lglﬂlﬁgdng%&cu?md
20 % poi nt s wheTt Cafhestedintimgt he corresponding in-vitro dissolution
rate nmeasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m

simul ated gastric fluid at 37 Cwithout mlling, 20or decreases when
conpared to the corresponding in-vitro dissolution rate measured in a
USP Appar at ug31 ( Bhskelid orat extguied peteasa pbamaskutgahdisagebhryascordmertp gnyl
at 37 Cwithou fr(i:lldil iS o 3 32 r‘léheths Ioiadegr al §§Xt e.lﬁded reldease. -
phar maceutic P aosag orr%’gggo?‘ndl ﬁg e %Vl S8 RPE ™91,
wherein tfhe disageod atewheaviddSgedid £USBrApHrdtgs BibabletVdtt100 rpm in 900 ml
di ssolution rate, when neasured in a USP Apparatus 1 (basket) at 100
rpmin 900 nPingylaad gassdc Juidiconprisingidqaethanpl @t 3T Kacherderizasid e pprsent
percent anou i : L.SsQl ut | at
i ncreases no%rrlg?lfét c?%g{ﬁyii%gf&&%g%%gﬁﬁtﬁ S a%v\%%snomwnégét-ﬁg%?regél?e tct)lli he
cor r espondi ngbout20i% pointk fanlthe ¢coorespatdngipadtis didsolotien tdERnAppesdahus 1
(basket) at m i n 0 si_nul at ed stric fluid at 37C wi thout
grinding, or %gﬁ%c@g%aégs izlaﬁp%ﬁtdﬁdé’awe 93%11@5??1@@66%%guwnwx%wo

di ssol ut jon eakeo12MBasHEAGoLmALIMSP Apparatus 1 (basket) at 100 rpm
in 900 mM sinmulated gastric fluid at 37 C wthout grinding. 33. The
solid oral extended rel ease pharnaceutical dosage form according to
any one of clains 1 to 32, wherein the dosage formafter mlling
provi des an B#- vi Thesdlli dhbontnded e¢iedsapharnvdeenticabdsugetbrinraceordivig to any
Apparatus 1 (basgﬁt,) t ]30 rpmin 900 m_ sinmulated gastric fluid
conprisi ng 4096 et Aams | a3 33 whereincths dagace form ftesgrindWgee veen andnoite
of active ag : i I i

nore than abgﬁ?@%@?ﬁ%?ﬁ g n?era Ec}'?ne(g hrgi gg?r Sﬁﬁﬂ%’tﬁ?ﬁ@vﬁ? P%%rﬁ% 960 ml
di ssol ut 20n siansated gastn e uidncanpyBihg@iarcttausl, 4t 3B LS kiedr)ctetized®F them i n
900 m sinulated gastrjc.fl.uid wthout. 15efhanal . at 37 i t hout

mil g 3 peshutBRnSticbe e irides & CAAR Spriss s Frt e ipanmore
form accor di nta8o@) RHBiré frEMAhEBorteshOndine inMAGHSifRofufiSn EAS AR\
after grindi nib&prow des ‘an in-vitro dissolution rate, when neasured
in a USP Appariifudppargtbas Keaskethat 1000 pmpim 906 ngGOmuliated @estrio flaideetithout
gastric fluid, ¢ LskNQg..40% et hanol , at 37 C, characterized by the
per cent armuﬁ'{ha'&@%gé?i@@qgﬁ%@r}dgf%ased at 1 hour of dissolution that
devi ates2mno nore than about 20 % points fromthe correspondi ng
in-vitro dissolution rate nmeasured in a USP Apparatus 1 (basket) at
100 rpmin 9 m gl gasikd | [ ' :

W t hout gri ngig'ng. Tg%wgﬁﬁqphe s% i&'ééeﬁosk gkgﬁcgﬁ%%dcﬁé@% a%Eoraﬁngo any
phar maceut i cahe dbdasigs ¥0dpAaccordi ng to any one of clains 30 to 34,

wherein the active agent is oxycodone hydrochloride; and/or



wherein the active agent is hydronorphone hydrochl oride; and/or
wherein the active agent is oxynorphone hydrochloride. 36. A solid
oral extended rel ease pharnaceuti cal dosage form according to any
50one of clains Ito 35 which is resistant to mlling and grindi ng.

37. The solid oral extended rel ease phajgmceutical dosage form
according to claim 36, wherein the dosage formis resistant to

al cohol extraction. 10 38. Use of a solid oral extended rel ease
pharmaceuti cal dosage formaccording to any one of clains 1 to 37 for
t he manufacture of a nedi cament conprising a solid oral extended

rel ease pharmaceutical dosage formfor the treatnment of pain.

1539. Use of pol y( ety Breastvhagentis hydiomorphanedivipchigridesiaad/orn t he
manuf acture of a |.i . i cal dosage
form conpri sing aﬁﬁg#%l?%?%%ﬁgﬁﬁﬁfg%ggﬁbﬁgﬁﬁ% gﬁégﬁéﬁ ed rel ease
matri x formul ation conprising an active agent selected from opioi ds
for inparting to the solid oral extended rel ease dosage form

resi stance tgem | |a éid 028l e4@nledfcRE6ShRinafdugiRaAldoBieFoiR htddrdhgto an
extended rel ease _pharnaceuti cal dosage form according to any one o
clainms 1 o 37cebepimsst {9 waich isapsisignt to miling aag saimdingl endi ng t he

pol y(c-caprol actone) (PCL) and possible further ingredients
except the active agent on a Thernodyne Hot Plate (tenperature
25range 90 - 160C) to obtain a m xture; adding the active agent to
the m xture 6. t h&hdbdidmdyemerdet réPeat phimenpaical dosege ngecadrding t80 -
about 160C) upnti | thg m Xt ure ag§$ated honogfneou to obtain a blend;
- 100 - pl a&i®y 3onehersm; By dpTagh PreYYs Zesiftant i gleand exiEgctigPat e and
pressing with a second stainless steel plate and cooling to room
tenperature to obtain a sheet wth a given thickness; and

pel l etizithg the sheet by cutting into pellets. 5 41. The process of
cl ai m 40, wherein the thickness of the sheet is approximtely 2 mm
and the pel | 88s héke ohppslakorabdxeinded reteast phirengédticahdbsagelfom acddtding to
process of preparing a solid_oral extended rel ease pharmaceutical
dosage 10f or APAERRIFRIHE St IFO A forthe W“@C‘&Fﬁﬁ? a megicament sepprisingq sehd
steps of: i i - I ne) and
opt | onal iy of Fs iende SRR AThLR By R pERRER kAL

bl endi ng the screened materials at anbient tenperature; extruding
the screened and bl ended materials in a twin screw extruder 15fitted
with a dig agd. seUsenf pay(it@prolattaic) anmeairixhforaing rdta4léh jhe manufacture of
t enper at ures raqged fro&#gbout 18C to about 110% to obtain strands;
cool i ng the &Pahal pgengagirelgpsenbaracsyiifat dosage foray Gommitsingremelh &orarpd
strands intoppg P%’ti%ula?e%@\enﬁ@@re‘l’éa@& ﬁ‘i)@fonﬁh%ﬁ% ¢ém ffé?ﬁ’%&d SothRegsal 1 d
oral extended release pharnmaceutical dosage form cohprises

pol yet hyl ene selgétekbframcbpidids fioliyparayg énthesriidleral sxtsuded eoleaketdosapedghra #
100 US nesh screen or fi.ner. 44. A solid oral extended rel ease

phar naceut i cé‘TSI%SE%mF%Pgn obt ai ned by a

20
40. A process of preparing a solid oral extended release pharmaceutical dosage
form according to any one of claims 1 to 37 comprising the steps of:
- melting and blending the poly(e-caprolactone) (PCL) and possible
further ingredients except the active agent on a Thermodyne Hot Plate (temperature
25  range 90° - 160°C) to obtain a mixture;
- adding the active agent to the mixture on the Thermodyne Hot Plate
(temperature range about 90° - about 160°C) until the mixture appeared

homogeneous to obtain a blend;



25process according to any one of clains 40 to 43.

10

15

20

25

- 100 -

- placing the molten blend on a stainless steel plate and pressing with a
second stainless steel plate and cooling to room temperature to obtain a sheet with a
given thickness; and

- pelletizing the sheet by cutting into pellets.

41.  The process of claim 40, wherein the thickness of the sheet is approximately

2 mm and the pellets have approximately 2 mm in length and width.

42. A process of preparing a solid oral extended release pharmaceutical dosage
form according to any one of claims 1 to 37 comprising the steps of:

- screening active agent, poly(e-caprolactone) and optionally other
ingredients through a # 20 US mesh screen;

- blending the screened materials at ambient temperature;

- extruding the screened and blended materials in a twin screw extruder
fitted with a die and set on counter-rotation with zone (barrel) temperatures ranged
from about 18°C to about 110°C to obtain strands;

- cooling the strands to ambient temperature;

- pelletizing the cooled strands into pellets.

43.  The process of claim 42, wherein the solid oral extended release
pharmaceutical dosage form comprises polyethylene oxide and the polyethylene

oxide is screened through a # 100 US mesh screen or finer.

44. A solid oral extended release pharmaceutical dosage form obtained by a

process according to any one of claims 40 to 43.



