WO 2006/ 079550 PCT/ EP2006/ 000727 E 83551 ES 1 ALCOHOL
RESI STANT DOSAGE FORMS This application clains the

woeonsfa7essof GB patent application no. 0501638. pCTfEPR@d/000727

on January 28, 2005, of PCT patent application no.

E 8355/B&T/ GB2005/ 050014 filed on Febrjuary 5 11, 2005, of US
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provi si onal application no. 60/670,506, filed on Apri
12, 2005 and of US provisional application no.

60/ 730, 339, filed on Cctober 26, 2005. TECHN CAL

FI ELD OF THE | NVENTI ON 10 The present invention
relates to controlled rel ease fornul ati ons resi stant
to al cohol extraction, in particular opioid
controlled rel ease formul ations resistant to al coho
extraction. BA

Phar maceut i cal SOffet

abuse. For exanple, a partlcular dose of opioid

n b e nt en adm ni stered
ol i g RSP S TRGRRE CT EHiESaMEE g Bo. 05016381, led on
adlﬁhlﬁurﬁQg 05 05 A Y patSR BEb IR SR APCINGBSGTS /P01 AARE 8 February
rovi de the opioid agoni st contained therein

f olrl 2@93 eF VSpsevisiops epriichiéen 1o Pe/22@.50pifdediordprlgldn 2685 and of
{ to

ety BTt R TR, P S ol S Ao g

abusers to prOV|de the opioid contained therein for

i ni ot rat on. 1ESHSERETLPLET IS BNaon
dosage forns which can |iberate a portion of the

opioid 25 upon exposure to ethanol, can also result

i rif hg p@%ﬁﬁnféﬁvw@e &¢leienty qopko &ég@leaﬁgr’f@rm&@ﬁ@s yesistanate alcohol
[

i oo Al ofitld Ao ARl BRhiHE3 T e fEfho
WexRaag®h079550 PCT/EP2006/000727 2 Purdue Pharma L.P
currently markets sustained-rel ease oxycodone in

dosage forns

BACKGROUND OF THE INVENTION

Pharmaceutical products are sometimes the subject of abuse. For example, a particular
dose of opioid agonist may be more potent when administered parenterally as compared
to the same dose administered orally. Some formulations can be tampered with to
provide the opioid agonist contained therein for illicit use. Controlled release opioid
agonist formulations are sometimes crushed, or subject to extraction with solvents (e.g.,
'ethanol) by drug abusers to provide the opioid contained therein for immediate release

upon oral or parenteral administration,

Controlled release opioid agonist dosage forms which can liberate a portion of the opioid
upon exposure to ethanol, can also result in a patient receiving the dose more rapidly
than intended if a patient disregards instructions for use and concomitantly uses alcohol

with the dosage form.
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contai ning 10, 20, 40 and 80 ng oxycodone
hydr ochl ori de under the tradenane OxyContin. 5 U. S

woabenriNes. 5, 266, 331; 5,508, 042; 5,549,912 ardT/EP2006/000727

5,656, 295 di scl ose sustai ned release oxycodone
formul ati ons. Purdue Pharma R.P. is the NDA hol der of
sust ai ned-rel ease hydronorphone in dosage 10 forns
containing 12, 16, 24 and 32 ng hydronor phone
hydrochl ori de under the tradenane Pal |l adone(r).

During the devel opnent of Palladone(r), in-vitro
extraction and dissolution studies indicated that
léx@v@rsRJmsnmL P, berrdnslymudrkets sustairedatleanakytaione asduagdferms

ease .1 onor phone, .as cC red.to release in
SRIAEFRE o pocih A OTR PR B R e R P fod oy
Oxjenchs have shown that the concom tant intake of

et hanol with Pall adone(r) Capsules can result in the
rapid rel ease and absorption of hydronorphone fromthe

T8 PbANRNs 26833 $.5083k 8N 5485%;2 apd %sgsgg% ﬁisglﬁggéxst]aﬁljed

5,968, 551; 6,294, 195; b, 335
1@b$¢3m4¢2bd¢§cm©§@oswstalned rel ease hydronor phone
formul ations. U S. Patent Publication Nos.

2003/ 0118641 and 2005/0163856 to Mal oney et a

Rledwr Riaemah.Po i the Nmohmuéraifismlnuﬂ-@mamc@mo@ﬁonm dosage

chan e.re unc n with 25 a hydrophobic
{oamy o anna% ?é Q%E‘% abfp @1.‘/ ruoghone h¥(8°fésé?r#%f=dtquht Bf
teden i pPlidaieieh commonl y avai |l abl e sol vents. WO

2006/ 079550 PCT/ EP2006/ 000727 3 U. S Pat ent
Publ i cati on No. 2004/0052731 to Hirsh et al. describes

tica osition which can pyrpaortedly be
BB T bl ara R ot o Fapgof e dsbehic sl
iadidhtsd thiat @dpoSite 6F thd Fr@flation 16 6heh o} AREdBES e Qe RX LBt @
need in the art for an oral dosage form conprising an

IsidrasmaIphongotsi comparedio Fdense BV e obubseqieatisharmprskinetic studies
heaaY, ﬁbjte@ts ﬂéx%%jﬂglvn that the concomitant intake of ethanol with Palladone®

Capsules can result in the rapid release and absorption of hydromorphone from the

formulation.

U.S. Patent Nos. 5,958,452; 5,965,161; 5,968,551; 6,294,195; 6,335,033; 6,706,281; and

6,743,442 disclose sustained release hydromorphone formulations.

U.S. Patent Publication Nos. 2003/0118641 and 2005/0163856 to Maloney et al.
describe an opioid formulation which employs an ion exchange resin in conjunction with
a hydrophobic matrix that is purportedly resistant to extraction of the opioid with

commonly available solvents.
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Al'l references cited herein, including the foregoing

patents, patent applications and priority docunents,
wanesheyssby i ncor porated by reference in theirPCI/EP2006/000727

entireties. 10 OBJECTS AND SUMVARY OF THE | NVENTI ON |t

IS an object of certain enbadi nents of the present

invention to provide an oral controlled rel ease

dosage form conprising an opioid anal gesic which is

resistant to 15 common extracti on nethods, in

ti . WM e I

RSBl oo RTR b Sl Q0 eSO dacouica
c@fipd3itjopothic cangutmirtedrieodédremeduce thet lfelihoassadimproper

i nventi on %f grovide an oral controlled rel ease
adpigEyeliPbP S npri si ng an opi oi d anal gesic which is
resistant to the 20 release of the opioid anal gesic
when concomitantly used with al cohol %t i s an, obj ect ”
Tbéresentinichtosxisba Flﬁ@nflsh%‘ﬂ't for en grak desaee fRPERPIPEiIng 8“ Opioi

onqst 'v&iﬁt r@ﬁhc@ﬁ 18}dgr?§5§e%£oﬁ @x KLRAsGIcHRage form

npri si ng | gesi ¢ which has increased
hardness and i's resistant to crushing. 25 In certain

di t. th
,{ig%? %}%Egcafcép &F’@?{g Er{cﬁ,b téle ??rg 1ﬁ§gaterﬁs gh{eﬁgﬁﬁﬂcﬁﬁgg énd
pRBAtyIR S IB et Greh eyt 1ﬁcdrb@dteﬂ ®|y@e£'81€end:mlttehelaérrt1r@t,feer ein

the ratio of the amount of opioid anal gesic rel eased
after 1 hour of in-vitro dissolution of the dosage

formin 5@ yicANaNg SNV OF THEINAENEREONI ¢ Fl uid
with 20% et hanol using WO 2006/ 079550

PCT/EP2006/000727 4 a USP Apparatus | (basket)

Iﬁ%p erta%lg QbR %htsg% l%ergés% gerﬁignftcbgro@ﬁ@ WRbrf

gesi ¢ re gase ter our In
ddhﬁ&l@ddlﬁ:le@s& d@éagé Herndasmyesifermmpieid Bddgasic whigliisaesigad to
m of Sinul| ated stric UId t.hanol
TSN A e e T R T T
tﬂ@gélgﬁrsdnggbﬁc 2r s udeess or |l ess than about 2:1; 1.5:1
| ess or |less than about 1.5:1; or 1:1 or Iess or

| ess than about 1:1. In certain such enbodinents, the

llt ?s\’\a'%robject"])tI ceptzun oS dinfintLofitfe Ig}es:én@m%ntfbnjto provide an oral

controlled release dosage form comprising an opioid analgesic which is resistant to the

release of the opioid analgesic when concomitantly used with alcohol.

It is an object of certain embodiments of the present invention to provide an oral
controlled release dosage form comprising an opioid analgesic which has increased

hardness and is resistant to crushing.

In certain embodiments, the present invention is directed to a controlled release dosage
form comprising an opioid analgesic and a controlled release material; wherein the ratio
of the amount of opioid analgesic released after 1 hour of in-vitro dissolution of the

dosage form in 500 ml and/or 900 mlof Simulated Gastric Fluid with 20% ethanol using
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In certain enbodi nents, the present invention is
directed to a controlled rel ease dosage form

woaoprareismg an opi oi d anal gesi ¢ and a contr ol | dT/EP2006/000727

rel ease material; wherein the ratio 10 of the anmpbunt
of opioid anal gesic released4after 1 hour of in-vitro
di ssolution of the dosage formin 500 mM and/or 900 ni
of Sinulated Gastric Fluid with 30% ethanol using a

USP Apparatus | (basket) apparatus at 100 rpmat 37

t f Si
T e
Qm@d@ealg@ilmeﬂﬂasdﬁmfter trhowridviro cﬂ%luﬁoncmff tHsi dssd getfexth in 500 ml

El th 0%.e a, USP rat us
PP ig0 plioy Skl e FU0R o % Bfardy viag DRE Apricetus 1
(lbas'ket)rapb:ﬁ'ﬁﬁls@f 100&§ﬁ1 at B’ﬂﬂeg’i&élﬁ 162]1 or3eésh or REs thES S 2:1; 1.5:1
Iess t han about | ess or |ess than about

or:lgss of lesg thap abw‘tékﬁck or éﬁwdﬁsmah@s themabqupdr 1 perfain gich

&ﬁlbo?hrﬁéﬁtb Qhd %w@r Bmit ofthislrafio i 5:3-of 1, 1N certain

mbodi ments, the present Invention is directed to a
controlled rel ease dosage 20 forn1conpr|5|ng an

1.Q and a .cont I.
RERUR AR (2 R SQ B S For e st dosaee
foeh eamersiag te bplilndfmu]rge@é ande s0ntroledlictRed Mhtef; Rheteii@he ratio
%ﬁé for in, 500 m. and/or 900 m of Sinulated

neuntod ROl Anplese felkeredt ffier b &pwet in-viespdisgehion ofi the
dosh gkt 5@?&@5&0&@0@%1 Je@ @nﬁtﬂﬂ@eéba@’tﬁc G604 SRR 3694 ﬁh&tﬁf“usmg

ampunt of the opioid anal ?e3| c rel eased after
PYSP dpppats I&b@&@b enpeesinsat 19(hvepnyy @ts’a?ghegfe@s fF tnth @moﬁlﬁ of the

(gﬂtl?%a%ﬂ{ilgésmggpeaggdﬁg%r ?h&}f'lo? egltr%{sg Iufion P;‘l %h g\é\ggfgg{({%é lgtSOO

anol ~using a parat us |
b d/ pri0amiT Siegeted §a@rlc Fhid ﬂylthIO% ehsnod [1s1h§ 8 SJ S(Pht’q{paratus I
an _abou

bout, 5:1: 4: or | or | or 3:1
Erkeh eBosgpeof 8’@%0%‘313&?3@8%%% Is f*ﬁ o dst & S%tberhabout“ 3:1
(&ﬂi%@d)lr fRetien abfig 3119ve7: 1 lok MBsd oﬂEssttHérﬁaHoﬁf 2.9, irScPraky s%cl?r

or 2.6:1. WD 2006/ 079550 PCT/ EP2006/ 000727 5 In

%@?qdéfpwt%ﬁlﬂfo]@i‘”ﬁ’éhm§ of thirapie isskiid or Avdept 1.81. i s direct ed

to a controlled rel ease dosage form conprising a

:glurallty of matrices conprising a therapeutically
fobrainiembodimpntst th@ﬂ)reshy drvenooempisclirectod tosa controlled release dosage

r t abl e saltuﬂg
%H@og?xﬁf %J P% gt 01?% d ag% Q%%néirq Gontro rreanﬁa lpﬁtgrl Fxgelgfthe ratio
dftiee anoumiof o;sloiznmal@eaw Rhane ier @ héurmfamﬂmgsbﬁﬁbh ¥f the
ccep abl e ereof released after 1 hour of
f%)pg iy i {908l of Simulated Gastric Fluid with 40% ethanol using
a USP Apparatus I (basket) apparatus at 100 rpm at 37 degrees C° to the amount of the
opioid analgesic released after 1 hour of in-vitro dissolution of the dosage form in 500
ml and/or 900 mi of Simulated Gastric Fluid with 0% ethanol using a USP Apparatus I
(basket) apparatus at 100 rpm at 37 degrees C° is 5:1 or less or less than about 5:1; 4:1
or less or less than about 4:1; or 3:1 or less or less than about 3:1. In certain such

embodiments, the lower limit of this ratio is 0.5:1 or 1:1; or 2.6:1.
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t he dosage formin 500 m and/or 900 m of Sinulated
Gastric Fluid with 20% et hanol using a USP Appar at us
wO 20dsa8930) apparatus at 100 rpm at 37 degr eesPCriE®2a0khe00727
amount of hydronorphone or a pharmaceutically
acceptabl e salt thereof relefsed after 1 hour of
in-vitro dissolution of the dosage formin 500 m
and/or 900 m of Sinmulated Gastric 10 Fluid with 0%
et hanol using a USP Apparatus | (basket) apparatus at

Iqj%ge%glr én{ﬂg(%qlr%grfts qﬁ%ﬁr%?e%t ﬁvérﬁlﬁ)lnqé (flfb%ln[o %Qgﬁﬂ%d}eleés@ dosage

falin suc I ments present .
foritv @iigr3hg Spldiatigodfanhttices aompritingh Hedpeelieds effddiyagmount of

regieper oG ose P rapeERbaetp i S hOESE Ao R convotied
réléfa@% %fﬁ@érﬁh%reﬂ Ehearatdh 8 AR EAbIH 62 hydromegphabl £ saI t
thereof, dispersed in an al kylcel|ulose. |.n cer

phartaceutsally n@ﬁp@bletsﬁléthsfeeér@}ﬁasqdrﬁf@hﬂ ihgwr gfdn-yit LPB of
tﬁ‘eI (?o%né t:qu Gﬁ?S %n glgﬁ J%% A& r5Ahihted Qﬁﬁt&l‘csﬂhﬂg whth 20% ethanol

ura matri ces conpri sing

d:sfmg raaﬂﬂiUAppaihﬂuy I éfa‘slat)t dpparatua oLk rporf at By dﬁm@h@ﬁhﬁ gpount
euti cal ac bl

q?ll?gcgrﬁmo F QLg p geu 1?%“@ Cag?qua%he séalijcgﬁ rg(%,grg ggéea Bﬁérsletgour of

lhnﬁr@al%ﬂntonldfws@g@ fbisn Hhi J00ahletdlod 980 nit of SmnilehtecﬁGastrlc

rel ease dosage form_conpri si ng ralit t
wrw@we%/ o eBIapPY usingg %SIQGPP%@P%{)@H%%&PP? éﬁfa{ek‘%e‘)x st
gR % f e MBLLIRIPHONG nfre BctRihah KBEAH Exh&labﬁlb!odlments the
ceptable salt thereof, dispersed in an

mbdey ipeéritioh dsdirectdddo alciayttadled release dossar Fymsgompaisiog aglprality
s AR e 501 BB S SO, R pions
dretllﬁlaﬁﬁa(ﬁmg@ aé@pmammn themoﬁgilspe]:sledl iredni dligyloflludose. rIu @g@m
matri ces consistin essent.
FRBFmEDeTCabs preadtapeases Supted o eaole S sisas fom
ComplRind! dpthiaalyl 3l eRfRded!nbtiG @k LamPrisitg b terapedicy Eﬁ”ectivb e
present i'nvention is directed to a controlled releasg

mn an

stowmgef hyshomemhprd eiarpaemaseuically agcepbleselt thyegt, disperse
%ﬁ%‘l lfu(:fosecl%rl:%h? hisiéh e n?t?)%lgﬁérft@ %Jpr@{?n{%d&ﬁﬁﬁ Péﬁ%?ed% ad

naceutical Ty "acce ereof, dispersed in
amnallkd/fedmbé dbsag@formmompnmmg]aplumm;d ef extmdqd watrisps ¢opraising a

asti ci In certain, s nbodi nment s
PeGarseafl PEecive Gmoun o BoRaREPRY PeiprcP i I Eggtbie
00 1R Y62, dRRP&EE&QIGA 2R AIKYCEIERR) 6/a0680ckBdlosEbeingrrleast ﬁg%aw/w of
plurality of extruded matrices conpr|5|n%
thednasriessplagiseaigsugh embodiments, the present invention is directed to a
controlled release dosage form comprising a plurality of extruded matrices consisting
essentially of hydromorphone or a pharmaceutically acceptable salt thereof, dispersed in
an alkylcellulose. In certain such embodiments, the present invention is directed to a
controlled release dosage form comprising a plurality of extruded matrices consisting
essentially of hydromorphone or a pharmaceutically acceptable salt thereof, dispersed in

an alkylcellulose, an optional binder, and an optional plasticizer. In certain such

embodiments, the present invention is directed to a controlled release dosage form
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pharmaceutically acceptable salt thereof, dispersed in
an al kyl cel l ul ose, wherein the mtrices do not

woaoproarssoan acrylic polyner. 5 In certai n enbedrmenios/000727
the present invention is directed to a controlled

rel ease dosage formconprisgng a matrix conprising a
phar maceutically acceptable salt of an opioid

anal gesic in a controlled rel ease materi al; wherein
| ess than 25% of the opioid salt is released after 1

ohguliiS] o bt L A8 LUl Aol HARAMS LR LD

pBacétianit) acdsptatgle salt ihEredf) pmpa‘smthm lan (aBeyded tlosa pyhareirt the
10 at 100 rpm at 37 dq? qes C. In nore detail: In
1%%#%%@9“@&@ﬁ“§ﬁ%6@?ﬂ¥h BOYPHe present invention is

directed to a controlled rel ease dosage form

conprising a plurality of nmatrices conprisi a
Ip hatamagrebndlmgmtp yhepresgst Hyptiongds dirgpteddn a(ﬁgpgpl‘l)e% release dosage

ta naI scr\ntgceﬂmgt n%occgﬂlkelgllng %%hﬁﬂa@é‘ﬁﬁ:aﬁ@&&@% t@ble shifof an opioid

resent ention is
@lalrgesict iach doatralleiontens rhadnalem@rge lds@ s@ge’le’/oﬁfﬂle opioid salt is

I
rg]@gs}éﬁla ol ]gh(g]é' n?lngxlfl%(rg(ﬁ?sggflg?qj&gche flosa P %ia‘rlngggs%i efh%/clﬂéoo ml
JHahRee Wak@id Hivid 66EIabhenol extg pIUSRAppardusl (basket) apparatus

trolled rel t |
060 W deareet £ To repre RIS dn e StiSh BB Srpgpresent
M@u% @f&tea %’g BoddtRIMel Pe1&Hist esstagéfotrﬁ c@nﬁb@i@ing alpneslity of

ease dosage formconprising a plurality of ‘matrices
10AUripes cmmpgsmg plphanmm@elmqaﬂhmoypta‘dé celpelban epieid ppalggsicip 2

d
BRI GLD RupBRRaRAaL HAGERRL AL on i
JigdcRA3€ 2 bRitelled keletiss fosge fainamempeiaink aohattik eomprisinges .

ﬁ?ﬁ%ﬁ@éa?lﬁ%%@n [,}fsof tarrl] gﬁg{d%??glig%slé\g’\e/ gg arag]gﬁ%izg%]lly acceptable

ﬁﬁémpinasatléy‘ér Q%ﬂﬁﬁﬁ% 2 EorroY@feRPRORREriBOdibvREd Aut the

troll ed rel ease rix material in the manufacture
shirsxne g{ﬁn@pﬂam svahrasihodiments, dhequesent iy sutiop indiresteddp a pgptrolled

Beggi%geit %o foftR I<:§1];n gg %glu%l Ppllﬂa Ly @t gd Oafpﬂaﬂﬁaceutlcally

erein I'on havin sparingly

m@bﬁﬁbla galhefnl c@ldlﬂl enaigqfsldis Ialphalptalcylmmly) acchptablg gkieibient; and a
ymer as cont 9

%Préé’%‘sﬁng@sco’étﬁ? kﬁd&d]leﬁseé'ﬁa% ESWB?SGQ% ' ag c|hon the pptrices.
conpared to the sane fornulatlon but mnth t he
sparingly water perneabl e thernop| ast

fry eariaphesbbadipenty Hisrpresgpinyventiog ds éﬁ?q’f‘?de‘wg Xeggffet ?}{arigg)y water
%%%@%@%g@%?&lﬁh& or%yaggﬁéﬁg 951§Qler as controlled release matrix

material in the manufacture of an opioid controlled release matrix formulation to impart
resistance to alcohol extraction of the opioid, wherein said formulation having the
sparingly water permeable thermoplastic polymer or hydrophobic polymer as controlled
release matrix material releases less opioid in an alcohol extraction test compared to the
same formulation but with the sparingly water permeable thermoplastic polymer or

hydrophobic polymer substituted entirely or partly by other matrix materials.
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7 In certain enbodi nents the present invention is
directed to the use of a sparingly water perneable

woOhersrogdsast i ¢ pol ymer as control |l ed rel ease mRCTIER2006/000727

material in the manufacture of an opioid controlled

rel ease matrix fornulation tg inpart resistance to 5

al cohol extraction, wherein said fornulation after 15

m nut es shaking in 40 % ethanol at roomtenperature

using a Stuart Scientific Flask Shaker Mdel SF1 set

at 500 to 600 oscillations per mnute rel eases | ess

than 35 % of opioid. In certain such enbodinents said
Iﬁlcnertmilnamibodimeatseths psesd:r&ssvdnham isSdireed @ te We ofF arsp@thgly water

ess |0|d sal t from15 to 25 %
el el SuReS R erbetiere ISt nBabedereral in the
thaMERdHire B f iaf ofioi® Q‘Ioﬁﬁﬂolléél &fé@se%%@tr&ffoﬁnﬁlmno@hﬁﬁbﬁ resistance to
terl al &m yner as_controlled rel ease matrix nateri al

ephohgxtregmem abetsinsaid Oamuwﬁp@aﬁer 18aninkisk Seakingdh e ethanol at
I@@ﬁlrﬂeﬁlpglgfu@hﬁﬁ% 9ol SUBAIH F183] SAABE K1 8 £ARU 500 1o 600

extraction el n | ess t e o0pl ol
crseﬂl@bgr@cpeamxmrte telerses les than-36i % rof ogliosds dh L@blitam sﬂxfh anbodlments

d f
Rl AT D24 ) G 45 st or
fmthaﬁm 2%1%d opdoitUSi. Appar at us | (basket) operating at

100 rpmat 37 C. In certain enbodi nents the present
invention is directed to the use of a hydrophobic

IRBdeehinddmbiRaRd Rl rent §lVeASS: ﬁaﬁlfe'c‘?éd Wﬁttﬁé L&l of B 1 ?Hx%ghoblc

manuf acture of an opioid controlled 20 release na
maferiel polyred as @omrqikeﬂtrehew rgatein geateninl an thehohnufacture of an opioid

frf)ﬂ‘&itll fse Mgﬁ% %{)wu latic fn tgtnlng r? Ies%sgl%cea {0 atf%ohg e)glfa%%% Wwherein

eased alter I'SSO
ldssghgeﬁ & ofi the opnprd 38 refpasal altek drirout af inovitrd Mis8OBtiaN6Y Hdosage

00 m_of. Si Ga F et h
DR g DS S apio0 i (0 ety os ok oS ey Gy Fluid
with 30’ Y8 &thdno] ﬁsh@g BSP Uharafts 1 0RisRtHopepdRR%e @O@lfphﬁét 3y eC.

hour of in-vitro dissolution of the dosage form
conprising said 25 formulation in 900 and/or 500 ni of

IR bt &Hboﬁﬂ?{)@i @etéréléeﬂt MR % (ﬁﬁ 8%8 c&) tﬁ'ec' P&gc}?%hy rophoblc

Appar at us apparat us at
thatexaltakh genteoblod tel@sd matrix wetetialiin tlmrrbmﬂxfmané f arf yeioid controlled
eat i

RS g BH DI Sk R, S8 o o
thhameoft & cisagrldagsanates 1dhagl Tsedithedi8éoltion of the dosage form
comprising said formulation in 900 and/or 500 ml of Simulated Gastric Fluid with 20 %
ethanol using a USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, to the amount
of opioid released after 1 hour of in-vitro dissolution of the dosage form comprising said

formulation in 900 and/or 500 ml of Simulated Gastric Fluid with 0 % ethanol using an

USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, is less than about 2:1.

In certain embodiments, the present invention is directed to a method of treating pain

comprising administering to a patient in need thereof a dosage form as disclosed herein.
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WD 2006/ 079550 PCT/ EP2006/ 000727 8 In certain
enbodi nents, the present invention is directed to a

wortdsndissb deterring abuse of an opi oi d agoni BCT/EP2006/000727

conprising preparing a dosage form as discl osed

herein. 5 The formul ati ons digscl osed herein are

intended to rel ease the drug over an extended period

of tinme to provide a therapeutic effect. In certain

enbodi nents, the controlled release formnulations

provide a at least a 12 hour or 24 hour therapeutic
effect. The term"controlled release” as it applies to
Ercegpingineb odijoenits thei pseseisfinveation o difeater 06 @ ettfod of Qetbli@ g abuse

sent. .invention.as the rel ease of the opioid from

{5){1&21 (ﬁ%érlcrlrﬁ %rfl‘sf[}oc A BESRE PP E R %ﬁag PP 2% Fhéglf’ifé hnger
duration of action than a single dose of the nornal

i.e., jmedjate release) formulation. For exanple,
15#’16 ﬁe"ﬁ‘i‘?’éi&P%SeA’?céq’sé%é‘_’e” e 5 Infeded fogelease thagrug everasextentie
fhridd oTVigle tB Ipil(svlil&élﬁ therBb ¥ ffectC méf{aﬁgerflﬁ)ocﬁngrﬁﬂttﬂegiolnﬁrglled
rel ease oral formulation which  may release e drug
toleape fprmulaormprpvdde a atreast 9 42 hodrkr Rdhoputhpepesiceffeithe
present invention, the term"opioid analgesic" is
I nterchangeable wth the term "opioid" and includes
Gimetery Soinstolled refeasinibiitppliaio af opicadoftis@eBnedaB} Mirfoses of

oni st,. and al so includ t he use of a m xed
%g R\ oo tg? r eleg%gfret?l? gﬂ?logigféﬂp &he fogpylation at a rate which
winfovat b 0azePurdionedialich BEORkpblcad6k @ﬂh@ﬂérgiaﬂ(i.e. immediate
ant agoni st, wherein the 20 conbi nation provides an
Hleareg damulatione £or exemples an omedistetrlerse otal fermudsttior mayrrelease
@sURle ovkeP el 806 i &Qﬁ fthe foregojng. .
Wthres pegt%% Pgln%a?ai n éllréi‘g g%?%r%lﬁ{%legf el%aﬁ'ee Oragioé‘g‘giﬁggn which
inpy eeeasothe drigovtees titd 2phairdntexyahi st" i s
i nt erchangeable with the term"opioid anal gesic" and
i ncl udes one agoni st or a conbination of nore than one
Byripoipbsegsiths presentibtlertlod Otht EEMUGSRId RBallss QS i_n?eréﬁaﬁggable
aggqﬁst-aptag nist; a partial agonist; Stereol soner
W1 Hedrrabropioin” gidiarludss ogs peqnist ieer eernbinationeofmiore thae ooé
¥id Abordiftead NI RAREINEEs ¢ fRLd AJOYRAL L-SCl 988 Sooni

(ﬁgrlei %0 ils. meant t o en c%-ér}%gg g gt%C ggédu@}ﬁgp&g%n%t Hpalttef Ggonist
P combinationced anyppiit agonisbirel aaitioid fantabenisipibdrein tHehe

‘%‘éﬂ%ﬁ% iyg‘;‘g%eé%%ﬁalée%fcee%c{ ostea}e(}%?)mzegg i /e%z?; 5ag Ce)ather or ester

thereof; or a mixture of any of the foregoing. With respect to certain embodiments of the

present invention, the term “opioid agonist” is interchangeable with the term “opioid
analgesic” and includes one agonist or a combination of more than one opioid agonist,
and also includes the use of a mixed agonist-antagonist; a partial agonist; stereoisomers

thereof; an ether or ester thereof; or a mixture of any of the foregoing.

The present invention disclosed herein is meant to encompass the use of any

pharmaceutically acceptable salt of the opioid. The term "opioid salt" refers to a
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9 pharmaceutically acceptable salt of the opioid. Any

enbodi nent of the invention referring to opioid is
weahew/omeant to refer to opioid salt. PharnaceupCTaPkop6/000727

acceptable salts include, but are not limted to,

netal salts such as 5 sodiymsalt, potassiumsalt,

seciumsalt and the like; alkaline earth netals such

as calciumsalt, nmagnesiumsalt and the |ike; organic

am ne salts such as triethylamne salt, pyridine

oS F RS uHEL  SAILE g i
rdfrfihg € dpesid d didinkan edicfaritnepissl wltand the Iike;

inorganic acid salts such as hydrochl ori de,
hydrobron1de sul fate, phosphate and the |ike; organic

éﬁ’ikélgr GRS sal@ ik IR R ardf liadiRd to, metal salts such as
trl uoro etate, nmleate, tartrate and t

‘he
sadnhith eaiame'@ssmnha]agsecm@tsh]éﬁ@gth {ikppllealine earth metars such as
%fe;ﬁﬁﬁle 4 glijl%én%g ﬁ{‘neSalt%n& ﬁleqﬁ(@‘e&‘giﬂ{l@ Qﬁhﬁ’saﬁ{%cﬁ Q@trietﬂyﬁa;mme salt,

SucC as ar gl nat e, aspargl nat e,
pglhdﬂhaﬁmﬂ; plcamb stal’teethadodamlﬂ'dnEiltopledladslaumwcbalicdigyfénhﬁgylﬁ@me

e ent ] O n ma n .one ofr
sHlbphEPreyieg ardioging Ty SOy s BRtegl Bt o
hiRehIF&Q H?éh%bro%{ld@tsﬁlﬂte phbhewiasd trrlike; frganis acﬁbﬁts such as

pr esent invention is also neant to rrpa t he
formagd, Reetaiedrilipereagetiie malfates taieatg ang t‘iﬁi %{*‘ fff’nﬁl%%%

%neﬁﬁ%hé(tgdoeql%ﬁﬁﬁgte% AWt sulfol St enld the Mbg Gmlrfib%md salts

oun ‘esCr i herein contain ol efinic double
sbdna:{;sargmate,tdspargmam gngmefe anddlemidlier i ¢ asymmetry, it is
i ntended to include both E and Z geonetric isoners.
Al'l 20 tautomers are intended to be enconpassed by the
THe@pRIs sty edtbidig @hyBrebent imemMmaynoatdmodmermnn@e t he
matrix or plurality of matrices of

age f
gy Bl CqNICHAN IMAY YIS 0 SRADHATIRLS 15‘;958?0‘5‘% opi ol
%é}éddgﬁﬁérﬁ S eFRGHesoRt iRenBbi 14 £ ﬂl@ﬂnﬁﬁ)@ancaxﬂpas@ ﬂ{el weaf all

an optional plasticizer. 25 In certain
sanﬁnp@hsmmns ahweltiastheje racemin and resokier Sa@ms e mixireg asgeot.

@ﬁ%ﬁ\o %g{@g&na? Qiesc%%%a/ hdiGin Q81|1t¥ Tﬁdl@d&ﬁﬁé BHrids or other centers of

rix or ty of matrices of
gé@ﬁletrd%ﬁgﬁlefrw irisdhtendedge ﬂhChEiB é>|oth Eendhd gearostpe issmersn All

taagtg%le{rscare 1ntengecli to lyc:gn%grggz{s(ﬁ 55t e g%én%}?rgvggt?énog%éf

In certain embodiments, the matrix or plurality of matrices of the dosage form disclosed
herein consist essentially of an opioid analgesic dispersed in an alkylcellulose; an

optional binder, and an optional plasticizer.

In certain embodiments, the dosage form as disclosed herein does not comprise an
acrylic polymer. In certain embodiments, the matrix or plurality of matrices of the

dosage form disclosed herein do not comprise an acrylic polymer.
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10 As used herein, the term"stereoisoners" is a
general termfor all isonmers of individual nolecules

woOhede/od9fsber only in the orientation of their aCOMB2008/000727

space. It includes enantioners and isoners of
conmpounds with nore than onelghiral center that are
not mrror imges of one another (diastereoners). 5
The term "chiral center" refers to a carbon atomto
which four different groups are attached. The term
y ' (AN " i %i.G" 0 .&.nol ecule .. .
PR SRR e Ohm S SDRSOAOR) |53 sshiihfetin B SPhiE e yidua
metrsuled bt Gkt gnlpat the erivdtatiei of thdieato@n irdphadt inclitied es

. f palarized light. in one direction and its
b B Lo RS e P St e B g s g e o
hiveordmRgs|of eneladotiedri(@asterbb@eszr m "racem c” refers to a
m xture of equal parts of enantioners and which is 15
optically inactive. The term"resolution” refers to

ThetehiR PAiAL tRfr® | ki e .of
e e L b LR 1O ML PR R SRR
affaghed-* neans a material di sposed about a substrate
(which can include itself and one or nore optiona
internedi ate | ayers such e.g., a seal coat), which can
Bbhe teap itriaetiome:’ gr enastidma@RAréfg to b apdicuRGh&fis
substrates %n he rgerfor ned g procedures . known in
ofngrmnoRp Sl ieroy imasegnd hoas aprifally astipphhereionthe
&nAsh &Jotaldd tﬁ&ﬂaﬁe&fﬂﬁofﬂi‘z@ﬂ?ﬁ Gh Mfééti&?ﬁfﬂsitst Pidfor ifibe

| ayer material di sposed about the particle covers at

Tosdes theplapg of Redpriged {iglt ip shetapppsite diMeetioror wi t hout an
intermedi ate | ayer or layers between the substance
and the particle. In certain enbodi nents, the nmateri al
Elr/terns "rapemigV referg to omixitrelof agial pA% affendthidns 4macehicl Ba

. . rticle. In certain other enbodi nents, the
%%Cgrﬁ‘fg?&c\%hpl etely covers the particle. WO

2006/ 079550 PCT/ EP2006/ 000727 11

The term "resolution” refers to the separation or concentration or depletion of one of the

two enantiomeric forms of a molecule.

The term “layer” means a material disposed about a substrate (which can include itself
and one or more optional intermediate layers such e.g., a seal coat), which can be
applied, e.g., as a coating. Layering of substrates can be performed by procedures

known in the art including, e.g., spray coating, dipping or enrobing.

The term “disposed about” means that the layer material disposed about the particle
covers at least a portion of the particle, with or without an intermediate layer or layers
between the substance and the particle. In certain embodiments, the material covers an
average of at least 50% of the surface area of the particle. In certain other embodiments,

the material completely covers the particle.
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The term "resistance to al cohol extraction" in the
broadest sense refers to the ability of a fornulation

woaoreaease | ess opi oi d when subjected to a sobPariE®m06/000727
conprising ethanol than a conparative formul ation
notw t hstandi ng the fact that "resistance to al coho
extraction”" 5 can be alternatively or further defined
with respect to specific enbodi mnents of the invention.
Wthin the neaning of the present invention resistance
to al cohol extraction can be tested and defined by
various "al cohol extraction tests" which involve )

ThéHRA CtdsB@ncd thaldohonaxtrattion it thedredesusensa rezf@m theiahiity of a
et hanol as_described h

formplagien toiglepseless Aot SF% ﬁuri)J c?cie?ietp & s?lgg rlsgrgét%a%gl than a

cérﬂ?&ré’tﬂ’er}gﬂﬁﬂﬁmncﬂdﬁvﬁtﬁhbﬁﬂng’ Bk Eas ﬁlaﬂ'&%ﬁﬁtaﬁﬁe% aladhdl leetraction”
opl o d. Unl essﬁ@g§0| fically indicated, t he tg ¢
céclomdlteiatiuely pefushiedafaed PihrePRltaspsHic srhedmentsPdhs

n{vg}rltrémas o RH tlllenm{?e{}ltlﬁéf tfl?% L enTﬁﬁleﬁtﬁfane i@ hilcsib! extraction

osa e s to the adn1n|strat|on form
c@ObPleisd agl deﬁﬁed bevaijwiusi“dcdhm! exvction testy” MhichdrolyomuRiecting

.0f the."co trix
ﬂ?eoﬁo%‘i%ﬁ?c? a SBH&IP% C%{Hvlsd?%&%ané) 0 n‘(f&jes g g f;e] Iggse form
as referred to herein. Unless speC|f|caIIy i ndi cat ed
the term"controlled rel ease dQ§a9e f ﬂ r ef er s .t Qudine th
Thaitermdisentgled relpase matnix fosmplapigh kel efSr‘i’?g HOLRPE! ‘PB PRRTIpe the
cgnﬁgolleg%elgaste ﬁpdlttﬁfals%ﬁ'@l'ié §ite. UARsspeRfiesisandicaanthe erived

ease matrix formulation or a capsule conprising the
“conttallet! kedehse mhsforndatien’meersite spid fermudaiop i fkaet f&Rm
of multi particulates.. Resistance to al coho
extraction can e.g. be tested by subjecting the

Tirteau ‘&Ioh@dﬂldd@eleﬁe ok donCasfers t© th adninis®@on fam RompYeing
et hanol

(¢ ompih seip AL R Aoq & e 1 SO B e

Mﬁ L PGy ﬁpﬁly'gthé?fco&ﬁ)@@fewdsé Hordil4} referrod tcﬂ’f::%m Unless
et [/ wat er %» i ch provides 200 m ethang&
@adxiﬁnajlysmcatm thoermrisontolied releasydesage IR éald dosage

%ddl g ?ac?*orm '[?% dgsfa wal &l caBrecgno{: Q?ab?é%l’ﬁf)pﬁi@{he%fnbressed

rcentages of SGF and ethanol in
¢oneroB@relehsahatti If(&muREmnsxr anapsuleccomprisiog dhe ortrelied elsase

can, Iso be t.e an _agueous sol ution
SapPaR g oagh R o PSR S os50

PCT/ EP2006/ 000727 12 BRI EF DESCRI PTI ON OF THE

DRAW NGS

Resistance to alcohol exiraction can e.g. be tested by subjecting the formulation to

Simulated Gastric Fluid (SGF) with 20% ethanol. A typical manner in order to obtain
“900 ml of Simulated Gastric Fluid (SGF) with 20% ethanol” is by mixing 800 ml of
SGF with 210 ml of 95% ethanol/water (which provides 200 ml ethanol) and taking 900
ml of the mixture. The effect of the additional 10 ml of water from the 95% ethanol will
be minimal in the percentages of SGF and ethanol in the 900 ml mixture. Resistance to

alcohol extraction can also be tested using an aqueous solution comprising 40% ethanol.
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Figure 1 depicts the in-vitro dissolution results of
conpositions A-F of Exanple 5. Figure 2 and 3 depict
woOheosion9szot ro di ssol ution results of Exanpl e 9PCH/EP2006/000727
Figure 4 depicts the crushing test results using a
Pill Crusher or Spoons of Exanple 14 Figure 5 depicts
the crushing test results using Mdirtar and Pestle of
Exanple 1 14 Figure 6 depicts the al cohol extraction
test results of Exanple 14. Figure 7 depicts the
al cohol ext rgagt 5to 21
descri bed | nﬁﬁ%@%ﬁgﬁ%ﬁ?g‘ lézlfé[&?% deéiﬁg;tsg t he
di ssolution profiles in Sinmulated Gastric Fluid with

40% al cohol of , Ex 15 1d i bed: |
N el
F?uf@*i Qt%ae% défa’ri@ttélié iﬁ-vllfdrélgigsogﬁtioﬁ&amids SSEﬁﬁltmle 9ﬁ0
escri pe I n a e I gure epl.cts e
Figionsbilemsts fesrhimEdst oRults 1N e Bl GRUSieF poReoe of isogple 14
P %egg' Qhoidh ]cg’usﬁfﬁ%% fluifusidy ﬁﬁnﬁ%@megﬁ%f'maﬁﬁm e
> |gJ}e gf depi

ts the dissolution profiles in
Fijubaib dépsicts Gaestloohol dxtractibngést Essalippdexapmle B 24

described in I 5 Al L Tl :
N T
E&@ﬁbgqgating drug fornula%ions tolquLcken Lhe onset .

The nost rudi nent ar qof _acco | shi .this |

Figae RpgicE s Gpohgen PO ASOR B Sor DN A0% Hdppol of

%%1 Rt 5492 MBkEribdaen @xhd¥R 25ngr edi ent nore avai | abl e
a

abusers chew and/_or swal | ow the material, qnd
Higisa P dapigtsdhedissolnsion pradilesgn Bimaleted Ciastris Flud oF Exagplesas to 20

006/ 079550 PCI/EP2006/ 000727 13 For parenteral or
‘%ﬁ?&ﬁggﬁ%ﬁ%nmé%%ering, crushed material is sonetines

Fings Qbdepicts the diwadlationprofileh en$iniptecGadiiic FloidedtD alcehal of

IESX%HpTe%%thg r24 Idggcggéci igrtxample 25

Figure 11 depicts the dissolution profiles in Simulated Gastric Fluid of Examples 22 to
24 described in Example 25

DETATILED DESCRIPTION

Drug abusers sometimes try to achieve euphoric effects by manipulating drug

formulations to quicken the onset.

The most rudimentary way of accomplishing this is by crushing the dosage form into a
fine powder in an attempt to make the active ingredient more available. Oral abusers
chew and/ or swallow the material, and nasal abusers crush the formulations for

snorting.
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In addition to the aforenenti oned "direct tanpering”
techni ques, nore determ ned 5 abusers can al so use

weoantemassski nds of "kitchen chem stry” in an at PemEP2(06/000727

conpletely isolate the active ingredient froma
formulation matri x. One net htdl i nvol ves one-step
extractions into conmmonly avail abl e nedi a such as
wat er or ethanol and m xtures thereof. 10 In certain
enbodi nents, the present invention is directed to a
.| .

QAR lt 10 Rl ERR UARRAR, o AHEN ROIRA! SL0H By Tl
wkowith heatink g&d; fiteried irdo e syringolfbrdidjecdrease materi al ;
wherein | ess than 25% or |ess than 20% of the opioid
salt is released after 1 hour of in-vitro dissolution
Imfadtlilmen dothageoréaeitioned et tahpamd> e6chBRBed)indé determined

ated Gastri.c FIU|d\Mtr120@6ethqpo usi ng a USP
ﬁieﬂ %ﬁnl?gsq usg yarigpsdiings\of glitchen ehegnisiry “pen ﬂ'ﬁ?ﬁlﬁtto gqmpletely
ey o R Bk SN DA™ T mthod thes Ghep
itraetising tllit@ gommetiytaveiiable madiasudh asdeteaior cthhlmlcaad trdktores

enbodi nents, the present invention is directed to
a controlled release dosage form conprising a
plurality of matrices conprising a pharnaceutically

e, sal an opi oi esic in a contro
REFERL P ERnly Pepfeliraniotiige! Brbourait @leafqﬁosage

fofie &&ﬂbnilﬂg’ & Rabr®Ncdndpriding@GIhaHndRuidealf 'él&,reﬁiab%@aﬁ 8t 88&Hoid
dosa e form conprising a natri X co rsing

%&Pﬁﬁ&%?qf%’ lp@r%@é%@@%alewbaqetn less than %ﬁ&ﬁmrdess than 20% of
it gfngﬁiséaﬁ id RiAsdNBMREEHIrGRL t1¥) 851’3 ?i‘ fe %lé:f;g? 'foerﬂlt Lih 500

a ayer conprising a contro ease
Id] ands 880 al) of Siniretedfiastiix F llllahwuihm)% &thamobhsmg a USP Apparatus I

BRI PRI a1 DB aB D Lhes T ISRt iy Sty oot

256, @f1 Ommbld%ﬁalgéﬁi@fslrélbﬂgd ande ﬂfeﬁ@@l@%‘ldﬁ‘oﬂ' donltlons In more
G able salt of an opioid analgesic in a
‘%‘PA st Ysh pyrbadimepis Be Bressi iyeniian is diected fomgentrolled

@EH@d&ég@Qfoﬁn Q&anrl % §}Silufa%kye@ﬁﬁatr1&%tc%fﬂpﬁgmﬁ a%ﬂ%ﬁgeu’ucally

about each ri ces In certal n suc
E@ﬁmlmﬁ@ ap mlmmfiﬂgﬂﬂb énla ceritewdlsd rdasagetetiol. fn certain such

T T M —.
aborpsisingta roaitik abmprizinga pivamaddnbicllyyacedprablPsatf Fanbhivid
analgesic in a pharmaceutically acceptable excipient; and a layer comprising a
controlled release material disposed about the matrix. In certain such embodiments, the
present invention is directed to a controlled release dosage form comprising a plurality
of matrices comprising a pharmaceutically acceptable salt of an opioid analgesic in a
pharmaceutically acceptable excipient; and a layer comprising a controlled release

material disposed about each of the matrices.

In certain such embodiments the controlled release dosage form comprises a controlled
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whi ch does not contain nore than 20 % (by w) Cl12 to
C36 aliphatic al cohol selected fromthe group

woanwiseismg of stearyl al cohol, cetyl al cohol aaw/EP2006/000727

cetostearyl alcohol. 5 In certain enbodi nents, the
present invention is directethYto a controlled rel ease
dosage formconprising an opioid analgesic and a
controlled rel ease material; wherein the ratio of the
am)unt of opioid anal gesic released after 1 hour of

ﬂefé %Itg)égd xzﬁiféltlph g\%nnuqociaoteé ggt(%)g@rﬁllargg tl%nn? § o) {b?}' %ngreferably
‘ehlhlad@fls nu’smmgam mokiSRak\RH &% tywa) Cio(tb &Sé(zﬂtp}laﬁpﬂwm bedeoddd

r pm at t he t.of 10 o d
B soaf G STRrd Al Shtloti bk caiosSip fibene!
of the dosage formin 500 M and/or 900 m of
Si mul ated Gastric Fluid with 0% et hanol using a
Insp3a erpBodimenis otlig groseny ppsptenis difectad amraﬁemlease dosage
féﬁﬂ %&%ﬁnsﬁhg §n (ipl&ld%ﬁal% Cc’al{t)f a éo@ﬁ?[léd&?@i_&?xﬂéﬁanﬁéévger%rrnffhelratlo

| ess or t han
¢féls;$am¢1mh Ofachmcutl apalgesi¢ wlezaeerdt afiter 1shoohof iesdioa dizeritison dfties

i m fo 1
B Bt Aol DR O e dift Patie v it b guaghusing
4 OSPApparptub § Esasiketrapharanisl 28 00 fpal &BFaiepRRES CXto the amount of
forgu tion whi h doeﬁ nqot contain nore _than 15% ( by
@%erslsfl%? 2fif b RO tRglise BiipRPA e diosEe Rerm miG 0ggm]

a(n*éX()r W0 mEdLSid3PGalitip Rd ®itR b%oéiﬁ’a{noi;ﬁglﬂi @@F Agj" Qﬁ‘tus I

t he group consi sting of stear al cohol, Tety co ol
(Gatkeq eprsatasatyli00 apoahdT degreps| 1@%ﬂtoa|lqss enhm‘haaeaho@tzﬂel 5:1

H&R Spfef§ t'ﬂXr?Qﬁdu@T 5L B8 og h rleo(ftl E(nt Rss tF SOlelt ? 1 ert’[ag)ssuch

sparingly water péernmeabl e er mopl' a c poly
aomidinpdnts therleWerdlseit whthis vationt BF: |1ak111n the manufacture
of an opioid controlled release matrix fornulation to
i npart resistance to alcohol extraction, wherein said

Th@efath Sldh@mbatiinedntsi@e CbRHIRE raiftak 1HG el fbrﬂlQ:o%p%**s&aa%htmued
at 25 rqomtenperature using a Stuar% Scientific sk

refeateanatii fumubtion archedoes oor qoptagomoredkan 15%ttyoms, rpeﬂerably
\mu@llﬂ b&es ngjt EARED rr{o'?esﬁlalg E? %g v«@ Ef t8 @ Oélg)ha't!ltp l&ﬁ{oﬁ %&ted
or il a &1 i

such enbodi nents sal eases | ess

3@n the gropecopsisting wfes@barjdak:ohﬁawtjaaldkﬂlolf andpeobtdaryhhltohohr
from15 to 25 %opioid salt. W 2006/ 079550

PCT/ EP2006/ 000727

In certain embodiments the present invention is directed to the use of a sparingly water
permeable thermoplastic polymer as controlled release matrix material in the
manufacture of an opioid controlled release matrix formulation to impart resistance to
alcohol extraction, wherein said formulation after 15 minutes shaking in 40 % ethanol at
room temperature using a Stuart Scientific Flask Shaker Model SF1 set at 500 to 600
oscillations per minute releases less than 35 % of opioid. In certain such embodiments
said formulation releases less than 30 %, more preferred less than 25 % of opioid salt, or

from 15 to 25 % opioid salt.
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15 In certain enbodi nents the present invention is
directed to the use of a hydrophobic material polyner
wa0monessel | ed rel ease matrix material in the PCT/EP2006/000727
manuf acture of an opioid controlled release matri x
formulation to inpart resistance to al coho
extraction, wherein less than 25 %of the opioid is
rel eased after 1 hour of in-vitro dissolution of a
dosage 5 forn1conprising said formulation in 500nl
and/ or 900..m of, Si t. tri d
U] P PR S Rt PR if sl e0ime et e &%yfhophobic
mbfial poly@tr &/cdatrolled tbeafatsanmtrenbmtérmhmtthe ttagufprweeeolf an opioid

t di ted.to th a.h
cqlagg%/cglgfi Iae?lgaglg i@glﬁ{ g }ell@Hm? 9 Jérgggcsr%ﬂ ance tﬂéﬁ;gﬁ@ gf(gac 10{1hwherem

lu{}? ﬂ%%t% 108 11 ofAdld ORirBlictked QREF Phb@h T 1ﬂr91tf(ﬁ(ﬁl§s’ﬁ>$tﬂloﬂaif ral dosage
ornmulation to Inpart reS|Stance to al

faxt ceoprisrg sah &rmulatipn dn SAPmb agd/on RO @h@ﬁ ,Stmlgﬁteg Fﬁe@}r@ Fluid
C@Sﬁa% egxagj)ltu%{ gJU gipﬂf)%a%tﬁ f‘g:\é%ﬁebcb gl BRE LﬂJltdOQ'gmchft 3f he.

orm C atlon i n 900 and/or
500 ni of Slnulated Gastrlc Fluid with 20 % et hano

usi ng aratus |, (basket. a
I erin Gmpg B Basient SOl A PRRbRbLl ¥ i BBnobic
R al 8 cdnfrolléd Fefeath BE@IxUhitertal Of tHeheand sageof ar apioid controlled

conprising said 15 formul ation in 900 and/.or 500 .
relieang meatdy fooaylapipe topimpag Tgiistrce toglee ﬁ’btracﬁ}gilﬁgheéﬂn “t%ﬁ“o of

ﬁ@ 81%5% % did al%l%%e)d ﬁfb‘? g R %f %-v&&odlﬁs%mt@h o3 thé&dodage form

. I'nany of the enbodi nents .
dinpeiksing eaid Ifmrellauontlm 80¢ osHores Q%nh@fo%mul@éﬂ%asg@ Rluid with 20 %

B v SRR SR Sai R 412, o e amoun

JTRpidi€ Beatedlgditet $ ihogr dﬂ”iﬁ-vdlm dlssﬂ)h&ra)alogﬁds':l dosmcfotm eomprising said
controll ed rel ease

the .
pmuhiraindioRaster o of b Sa i iy ST g frol Gsing an
St GO MY ﬁ@B7aCCQﬂésfsfﬁhdn% Wted:pase
g%?e?& %?ggggghﬁégﬁﬂf t he %ﬁﬁrlx or a pluraflty of
matrices conpr|S|ng t he op|0|d analgeS|c and a

]glhar n’? gut 'bog {ﬂfé%?o% aps 1neff1% 4B ?Q'forgﬁ&g cBm ﬁ¥@£ matrix

a Con r eése materl I Sp sed
@iﬁﬁ}ﬂtmr@&ﬁ@opiéldtahel gosid :ltnd:ﬂas cont@Hed telensé mgterlals apbrralite ght

b I I
;g?ﬁg%é})gﬁgg}%;g\éf%%plglﬁ%g%l%%qlgargﬁg? &%o@t ﬁ? Jhelegﬁe rélgfr%%' ?lgg matrix

S&ﬁﬁls‘fﬂﬁ]‘tﬂe iSRIEh R ésﬁ@{ﬁm £pikibdeatieallyatcoptabit exglpﬁdme and a layer
core osage Orn]Can have an Opt|0naj assa

anprésinect ¢0@trqlé¢d rglepse rapterip dlisppsediaqoutibs yake E&)B‘H Tity of

matrices comprising the opioid analgesic and a pharmaceutically acceptable excipient

|—D

and a layer comprising a controlled release material disposed about each of the matrices.

This list is not meant to be exclusive.

In certain embodiments, the dosage form can comprise an opioid analgesic in an osmotic
core with a semipermeable membrane surrounding the core. The dosage form can have

an optional passageway for osmotic delivery of the opioid analgesic upon
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WD 2006/ 079550 PCT/ EP2006/ 000727 16 adm nistration.
In certain enbodi nents of the present invention, the
woanisradised rel ease material conprises a hydr ephepeme/000727

material, preferably an al kyl cel |l ul ose, and nost
preferably 5 ethylcellulosges In certain enbodi ments

of the present invention, the controlled rel ease

mat eri al conprises a sparingly water perneable

t hermopl astic polymer, preferably an al kyl cel | ul ose,

nd. nost preferably ethylcellulose. In certain
a%ﬁ%&ﬂfﬁ%hts of the invention the above said

hydr ophobi ¢ material or said 10 sparingly water
astic

perneable t her mo

R A R R s R T T

c%}lﬁrl&g’@ @19&1'651?613% Rhesasl prebridy @NVaIRf/EVlIllﬂeseaaM@t preferably
description of the use of said hydr g qP

ethutce}lmla$e o cg‘raubeng@g}mqﬁ)@q gf thgyprepent b’)é('%%ﬁ]@ trolled release

oL § PP e IR Stepomiapakiigtn

alkylugllglebd, uhdmestipsefpmblyetitylielulsewei ght anount of at
| east 40% at |east 45% at | east 50% at | east 55%
or at |least 60% of the matrix or matrices. In other

16 6hesh BRBéEmehttof ik Mtleatdd the @B@Jei ssidfydsphobic materi\abmgdatd
amount of at nost 70% _at 80% or .at st 900/
SN X PTRELE HeCBaPIossE PP TLeE 1 P o BB PSR E% I okl

e%r?(ﬁﬁﬁtas laB¢ERLd l%’i‘elh STAL e8BHbEtheh@ deb@ibdd Belotv pabKid a more

ose, preferably ethyl cellulose, in_an anpunt
detadled Bestcupﬁ@l Shtlidysewt yaidhy rpphobigmpteTinley spid spagingly water

ormu
g e G
cggtgolled rel ease matrix fornmulation. 25 In certain
B Sah SEPRImeRs: Ph FReBIOSe D Pk Bl At Prddfast 0%
af??éa%% QR idag! 9094 af 18AL 35T o BE Fehst 60 anmhamloe afatrites. In

rom a polynmethacryl ate pol yner, preferabl neutr
mr@mbodmmmﬂ@ eﬁmlgﬁllplesmg [PrégeRtyR afe@lg ht e y|°’%‘a Fine6: 7B,

L0 Of YR Latrix2 B RAEL07 9550
e PO R bR Bt e

In certain embodiments the present invention is directed to the use of alkyl cellulose,

preferably ethyl cellulose, in an amount from 5 to 60 % (by wt) of the controlled release
matrix formulation, preferably from 10 to 50 % (by wt), most preferably from 20 to 45

% (by wt) of the controlled release matrix formulation.

Tn certain embodiments the present invention is directed to the use of ethyl cellulose in
combination with at least a second controlled release matrix material selected from a
polymethacrylate polymer, preferably a neutral water-insoluble poly (ethyl acrylate,

methyl methacrylate) copolymer.
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In certain enbodi nents, conprising an al kyl cel | ul ose,
the controlled release material further conprises a

woabosreessacr yl ate pol yner in a wei ght anount oPCa&tEP2006/000727

| east 5% at least 10% at |east 15% at |east 20% or
at | east 25% of the matrix on7matrices. In other
enbodi nents, the pol ynethacryl ate polyner is present
in a weight anount of at nost 5 30% or at nost 35% of
the matrix or nmatrices. In certain enbodinents

E%Efn%nﬂ%dﬁﬁ&ﬁ@ chim knlléi{lé’acrﬁalk afu%s@ bch%( c§iled led d reloase material

cel | ul ose ease mat ri X
ftmﬂlﬁmnmtsnm pcslameﬁnawla;amymmy b atedzhp axlnwf&rof at least 5%, at least

o2f I
B8 RIR3 Voo o o P st 53R e i i e
afhb&lifeiits, tﬁﬁp&(yﬁlbﬂla&twbate mﬂﬁﬁ&ﬁsﬁﬂeyenlﬁl e%vél‘ghﬁﬁno@n( 8at most

referred 20 %to 45 % (by wt) and nost
%@éf%ﬁtww%s Y0t the aptux prgpatiiess. of the control |l ed
release matrix formulation. In one aspect, the
control |l ed rel ease pharmaceutical fornulation nmay be
brsegpmetnhodiments adnpsisingiatierb b@lumpe,rmbﬁerzéigt ethigli cotulaseglthe

|
BB LHES, BB BB RS Whno B X Rl fREIE pofymer
pr@fdnréﬂl z y a n&erat hatmﬁﬂu‘b&thpod:ﬂethizl etclt’yl@te Iﬁ&h?’lmfylﬁé)%bbg@mer in
mu | S 1.C are el asti ¢ an
Teioul B Bt GR lny Woppeatie TS e Yoiba G ahemamsyeterred 20
a6 1451% By wi @nd hoatiReRfed 25 v0d 450 By WS M ctohtrolled release

particul ates may be conpressed by hand between t

g foanatiotes, " for exanple a coin and a tabl etop or

bet ween two spoons, w thout breaking. The nulti
articulates may be distorted but nmay not break or
glr@(etaepedamltb crragrollrtdjlehalad;ewhaemuuml foomelation hnag He bbiained or is

25 Ru I aracte i stics. hel
SR BB P R b BB el g e,
msqhecrya’te) copiyhanad ahattieringedies. TROABLALING BRIaSlelstics of this
sics or other active Ingredients which are
eﬂﬁ %fcﬂm‘rlée Hwfs partiqulgies whish typically srealestic end pomarfressitdeiwithout

Wéﬁlhg,%ﬁ&ﬁfegﬂé@faﬁﬁf Rfililde invention can be
denonstrat ed by shaking a dosage anmount of nulti

particulates in water and/or ethanol, for exanple 40%
ﬁltcﬁ]l@ '%QAferré@o?rgOg/ gl?l?‘usgeprtl ?;EéSEIE%Q 8&? éo%)fg)rzszs,Zd b}Jf gand between two
rigid surfaces, for example a coin and a tabletop or between two spoons, without
breaking. The multi particulates may be distorted but may not break or shatter and may

ideally reassume more or less their original shape.

Rubbery characteristics help impart resistance to tamper. Tamper reeistance is of
especial importance for products containing opioid analgesics or other active ingredients
which are subject to abuse. The tamper resistance of preferred multi particulates of the
invention can be demonstrated by shaking a dosage amount of multi particulates in water

and/or ethanol, for example 40% ethanol.
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When tested in this way, preferred nulti particul ates
wi Il show at |east one of the follow ng rel ease

wohereacessni stics of active agent: 15 m nutes shakiErgoosno0727

water at roomtenperature: less than 15, |ess than 10%
rel ease of 5 active agent, geferably less than 7.5%
rel ease of active agent, nore preferably less than 5%
rel ease of active agent, for exanple 1.5 to 4% rel ease
of active agent. 5 mnutes standing in water at 50C
foll owed by 15 m nutes shaking at the sane
tenperature: less than 20%rel ease of the active
W@anwsteqb methisrvedyl, yrefferss mild patibdtates hWélhsieow afleast one of the

preferably | ess than 12%rel ease of
3@?‘?’ %gaéﬁfhaf?%?mé ?Célvﬁa%/e&t 10 12%rel ease of
BChinves sigkite in Svadratifcds Shpaeivig 1ak thHaG 5! rélsé e doRYeldRe of
m nut es shaking at the sane tengqer ature:  less than

asEg 3850k Qgeéerélrly dess thpe a3y eleasp pegctive BEgnt, neers prafenably degs than
406 lr&é’a%@ oPfcti%€ tcrééﬁ@ f@xgéﬂﬁné)le Ot REERE %F Llé‘ui)g%géntt han

15% r el ease of active agent, for exa 15%
¥ minvtpsstapding s watee a‘rafg)eﬁtfolloy&dﬁoymS mihees srtaekmy at theasthime

. t, t
PR PR D Mo PSR s B PO g ease
qitaefier agohty moesgefehbily REMthie | BasedeRt ofsdtive @g@Iefidt example 4 to

@ %3? r ef rabl | ess than 20%rel ease of active agent,
p rek 5?1?)’16 t“i? #9-20% rel ease of active agent. 15

PinfHikeR Staf ik aiBs CoAGVR E6 N BNRnudls sﬁe%’ﬁ@ :lt%'@&ﬁ&tt%g%ﬁture

| ess than 35%rel ease of active 0 agent, prefer
lpgsghan %a’mre:he% pleacsixe agest, parferably 1@9 érn 20%reéeam @ffae‘tlaebdigent

Ih&%? A) : e :fgk{"tha[heﬂS /afe?eag’é otaa%{l Vfg&ﬁ? ?’cﬁte’x Olre l%xcaqﬁ% release of

ease of I've agen erna
mmnpeﬁmre3|stance of preferred nultl partlculates of

he i nventi on trated subjectln a
%‘E‘é‘&é GbuRe: (7 ﬁﬂ’b f‘?weﬁi;[g't CBEs sk h?oﬁawg%?rﬂpeaawre'
188 theay 3089 ralkgkeRE SR égeﬁthpx%f’erzﬁﬂbt REd QRS 29% réles‘serb%&dv% agent,
and the groduct pl aced in 900 mM water at 37C

TRPTS PEAably dess Shm 200 s redaseieliaciiee aagéhtfor@%@ma@tlédo é&% release of
dchea g determ ned by HPLC and detection W for

I nstance at 210 nm wavel ength. WD 2006/ 079550

ParingRrs Jedirg0o 207 ethfol at room temperature: less than 35% release of active

agent, preferably less than 30% release of active agent, more preferably less than 25%

release of active agent, for example 15 to 20% release of active agent.

Alternatively, the tamper resistance of preferred multi particulates of the invention can
be demonstrated by subjecting a dosage amount of multi particulates to grinding in a
mortar and pestle with 24 rotations of the pestle and the product placed in 900 ml water
at 37°C for 45 minutes. The amounts of active agent extracted can then be determined by

HPLC and detection UV for instance at 210 nm wavelength.
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When tested using this nmethod, preferred nulti

particul ates according to the invention wll showthe
woabdeowin33g rel ease characteristics of active agemEP2006/000727

| ess than 12.5%rel ease agent, preferably |ess than

10% rel ease of active agent,19ore preferably |ess than

7.5% release of active agent, for exanple 2 to 7.5%

rel ease of active agent. 5 In a further nethod, the

tanper resistance of preferred mul ti particul ates of

ngnaigeé'tgg %f&%ﬁl &Ho#’ ?r&%ﬁ? 1] aa?t %es acgorgmtggo fhe invention

wilcbow tiar followmgpeledse chamt‘temstlcs ofdrtias agenbileds (1Rl N2e3% zd6ase

as _.sol e thcare,. Products, and th

Bor Sebry (R St O A EReREarbd e sho g oORbdesnn 5%
raeekefoflatt@rerderaf for eddhplo (@MU eRa®f ofabliveVfegent
extracted can then be deternined by HPLC and detection

by UV for instance at 210 mm wavel engt h. Wen tested

TH3 f@hdr RhethJ¥BLB @egn R &I RIE gg\ﬁé#e'hje% BiYid hfgr'd%;@%t?% (\?\f trr]lse; invention

according to the |nvent|on show t
cap be demowstrated by erisbing eslosdgeantounieofaget particelates bbiawren two

% r. t t bly |
R i8) FRGBE o8 L PuRRRES oo B EPL b
Rebduets, 586 thed emeumg inacinl weteag@md tobeiling %8 mb@orﬂarrdq&ré?/@d off.
el ease of. active agent._ For ting such_t
THE A oL S LK EEEHEA R Grici en By GHA U M deisstion

WIUQ foriasthiclat PRI ek elenddy Y1 ate, methyl acryl ate)
copol ynmer in the preparation of a 20 pharnmaceutica

formulation to provide resistance to tanper. A neutra

\ggér}’ %Et%@ ¥din t%?srr}{%tﬂ%cﬁ &rﬁﬁ%ﬁmﬁﬁ%ﬁﬁ%f&es%%g%dgﬁ iy J[h)é ﬁm{eﬁgon

e InCO porate Ive 1 ngredi
WidirShuwahe fotHowing releast aha‘raﬁaﬂimxds nEattise agent;Hess M&SZG’IH% release of

vent 0 further conprises

B HEEn AreLrlay (R O G sPERT S G Rs OPIF BEGIY lgo han
3% réléast 605kive ﬁ/%dhf ﬁn’f@(aﬂﬁld 1% 396 reldiBd bf £B9e adent.Ot her
enbodi nent s, e binder is in a weight anount of at

nmost 7% or at  nost 10% of the matri x or rratrlces In

FoRihfarh &

B PO SRS Sl BLShe hiefton may peludy o
rmutralrpp@r(dkylmcmbgw medthnyl baglate) quéymc\t\ml 2Q6éArAbH0f a
ph(a:T/ ace%lcafsf 913121311 to provide resistance to tamper. A neutral poly(ethyl

acrylate, methyl methacrylate) copolymer may be incorporated with the active ingredient

in the formulation.

In certain embodiments of the present invention, the dosage form further comprises a
binder in a weight amount of at least 1%, at least 3%, or at least 5% of the matrix or
matrices. In other embodiments, the binder is in a weight amount of at most 7%, or at
most 10% of the matrix or matrices. In certain embodiments, the binder is a
hydroxyalkylcellulose such as hydroxypropylcellulose or
hydroxypropylmethylcellulose.
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20 In certain enbodi nents of the present invention,
the dosage formfurther conprises a plasticizer in a

wori@lrIsaaount of at | east 3% at | east 5% at PCEAPR006/000727

15% or at |least 25%of the matrix or matrices. In

ot her enbodi nents, the plastp@izer is in a weight

amount of at 5 nost 30% or at nost 40% of the matrix
or matrices. In certain enbodinents, the plasticizer

has a nelting point of at least 80 C This helps to

m nimze the dissolution of the dosage formin hot

water in an attenpt to liberate the opioid anal gesic
mﬂafmmodhm of thd preseat inaémioantho doswga f@m fultker comprises a

| asticizer 10 h en astqr oj A hot wat er
B Rlef oo velgl a1 BER e AL of s S P iotshgs s of
e sagex bhﬂh&tn@és Qﬂ@fher SHhbkliRERE UEd plastictzet Won 8 %?g’h%ﬁount of at
Iass scintillation vials and | abel the vials .

g 30%p oRft Best AQYeroA éhei Riris 6F Pefitces.0 each vi al . If
specified, place the vials in a water bath set 15 to
a specified tenperature (50, 75 or 100C) for 5
¥ asrtrinsmbpdieentsh thetplagticike bana melltatg(poatt ©f yt least 8(D° G.C ‘ll“hl@ thelps

L T NN A A .

plicidedalgediecdntaingith@einhén sdmkeémbdmmslﬁg JRd PlasiieAr is
enbodi ment s th rati o of the wei ght%am)unt of the
l&'ﬂf%ﬁeaaﬁﬂé?ségﬁ 20 rel eased at 50C, 120 minutes
shaki ng, based on the total anobunt of opioid in the
tested controlled release fornulation or dosage form

MO% Watentepstion igpronarbeaterfopnesi as folew: déask one écbsegsmit afteach
{ |

g LR S5 AN M ORI St B0l RN . A

Hrmiod sgeadtion solvent to &cbviadl.eEspeqgifiaf, praabthyg vialOin d vessr 1kh set

0.9 or..less. 25 In . certajn,such_enbodi nent heratlo
B RS R e bl r B Shes Tk bl 3
lepdre@sedriat-actiofshaker diid Reth&® FRAKAME 15 Bagaes Inﬁﬁz after 120
total anmount of opioid in the tested controlle

iUy s eamplesal raf)méﬁnlaﬁratum@lamrdﬁecﬂb onth éhwbalgem %
anmount of opioid analgesic released at RT 15 m nutes
shaki ng, based on the total anobunt of opioid in the WD
Ineedi0 F08bONIRCThERHO B BOFTIRTWeight% amount of the opioid analgesic

released at 50°C, 120 minutes shaking, based on the total amount of opioid in the tested
controlled release formulation or dosage form , to the weight% amount of opioid
analgesic released at RT 120 minutes shaking, based on the total amount of opioid in the
tested controlled release formulation or dosage form is 1.2 or less, preferably 1 or less or

0.9 or less.

In certain such embodiments the ratio of the weight% amount of the opioid analgesic
released at 75°C, 15 minutes shaking, based on the total amount of opioid in the tested
controlled release formulation or dosage form , to the weight% amount of opioid

analgesic released at RT 15 minutes shaking, based on the total amount of opioid in the
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21 tested controlled rel ease fornmul ati on or
dosage'formis 1.2 or less, preferably 1 or |less or
wO0 2006m7935@SSs. I n certain such enbodi nents the pariEe2m6/000727
t he wei ght % anount of the opioid anal gesic 5 rel eased
at 100C, 15 m nutes shaki nglbased on the total anount
of opioid in the tested controlled rel ease
formul ati on or dosage form to the wei ght% anount of
opioid analgesic rel eased at RT 15 m nutes shaki ng,
ed on I i-dqi
Bacreist Tt SIS AR dflagl LB QL 2br1RF prSRLAN of lessor
0®rorll&SsS, preferably 1.2 or less or 0.9 or less. 10 In
certain such enbodi ments the ratio of the wei ght%
anmount of the opioid analgesic released at 100C, 120

LA ESuch RalbbMighenR ARSI BF B deig)it‘m an@tBteR thebpiojdi analdesic
In the tested controlled release formul ati

relosadet KOG | Sroimeies Shakinginbass b NS Lo/BF BRI PHOPION in the tested
CP%?AI%S %l?ase J)rﬁﬁﬁaﬁgp%tr dgggfgé'ﬁ)(?mmtﬁ ICHG%I?E% hiGuntRASEdioN

anount ot oprofd e 15 sted control | ed

anaigeasmiefamdm RAt 150minates m@bas@d omitle totab gmendef gpioid in the
referab

tested coptrak %1 rgm%cﬁ)%iﬁfitéoqqg éio%algg %]:Ql 3?(?{ 1935r ]&rgferéb?ffz or less

#£0ld ¢tiege, preferably ethyl cel I ulose, is less than
20 % (by wt), preferably less than 15 % (by wt), nost
preferred less than 10 % 20 (by wt) but nore than 5%

Ifl 0t 4 Ju ferﬁﬂ&@uﬁé?ffst he Hti%‘ii)f iRl ea st @héink of @k yloat dralyesic

nmore detail In such certai n enbodi nents Freferabl
releasedlak WOOGSIZMU@@S skakjree based gn thettatpl ameynt @ prigid ip ghe'tested

I
BRI LR Q¥aE i 36 EPgey st gropi
Mialgesi€ bedeased MR By ininmeds Ishakires bixad optlef totad bingury of opioid in the

viscosity in the f
eSS e ap e et AR TR RS 5% ok
¥ PEPREIGIRS oMeth a sol vent of 80 % toluene and 20 %

al cohol . Preferably, the viscosity is in the range of
18 to 110 cP and nost preferred in the range of 41 -

I% certam em@olﬂl&lam fhe AP L %ﬁé}p CQQIAS%P&Q@&ABIQ Qifgi celidbose, is
less than 20 % (by wt), preferably less than 15 % (by wt), most preferred less than 10 %
(by wt) but more than 5% (by wt) of the controlled release matrix formulation.

In more detail: In such certain embodiments preferably the alkyl cellulose, especially

ethyl cellulose, is used in the form of particles or aqueous alkyl cellulose dispersions.

In case of ethyl cellulose particles, the ethyl cellulose has preferably a viscosity in the
range of 3 to 110 cP, when measured in a 5 % solution at 25 °C in an Ubbelohde
viscosimeter with a solvent of 80 % toluene and 20 % alcohol. Preferably, the viscosity

is in the range of 18 to 110 cP and most preferred in the range of 41 - 49 cP. A suitable
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ethyl cellulose is provided by Dow Chem cal Conpany
under the trade nane Ethocel TM Standard 45. An

weaho@wrngtsove et hyl cellul ose is Ethocel TM St ardafE®2006/000727

In case of aqueous ethyl cellul ose dispersions, a
di spersion of ethyl cellulos2220 cP with 5

di butyl / sebacat e, ammoni unhydroxi de, ol eic acid and
col | oi dal anhydrous silica is preferred, which is
avai | abl e under the trade nanme Surl ease TM E- 7- 7050.

Hyl%@ﬂﬁl?e% SHP%@H Modv &Fﬁnﬁegl?éq%wapg m{gertt}'x tr ade llame Eitlbolgel ™

|recte to the u of e sé in conb
Vipndardds. I@mshtermate/ereﬂa&ta:lhﬂasens Bthost O Sehndadt7: ol | ed
rel ease matrix material 10 selected from Cl2 to C36
al i phatic al cohols and the correspondi ng aliphatic

Gdastsof aﬁﬁ@fu@ el dellgioR@bibersibey) Balspers®h o ey LQMAlos@DEIP with
al cohol. and_t he correspondln stearic and

t ost |
%grtsr?%e a Plagwawaﬂmdsaxmeeg eicragidepfl colipidalenhydrpues silica is
FERHBY, v@i‘lcﬂ%vélfébfg?lﬁldeftlhé BR& A eafl':lﬁf%g&l T’\DI? 789058 hat Ic

acid i's preferabl ast 5 nore preferreée
| east 10 % (by mﬁ) nor e preferred at | east 15 @6(by

eferred 20 to 2 t .
Bkr AR BRSSP RIT Gt e st B) e i
emibiatition vith af lgﬁsh enk I’pl&ﬁlblizélﬂor sIeb@ndj&ﬁﬁ@iﬁlecﬂ l@élﬁésﬁ&l\{%trllx material
conpri se, pesj des e a et cel | ul ose and/ or
%efré isf?%} gm:t&h 6 a lﬁraﬂéréw‘m& éfe%t § GPraFSPeRHing ahpkadic acids,
SrefelublRste YRN8y ol Addbsddstiaty ’alﬂglsandf 1h8WoREponding

agents and plast|C|zers 20 Lactose,” gl ucose or
sereic hadoradmitior agidhenrd amaturmrhprehi; dwhﬂrylsaiﬂlesamount of Ciz to Css

m&)g%t%caﬁé’&%ﬁ%ﬂ di a%c‘r:fél& fé Qe'f‘;fgriabﬁ/ealt #e%g (ﬁs %legerreﬁ,]ap I%as% 10 %

as sor polysal U
@aivety phark prafatezdr mmdtbge@phm pihtest pieiie&ie@ R0 025 % (by wt)

S RSB e TR o, 1 s

Hi ghl y-di spersed silica (Aerosil), talcum corn
starch, pagnesi um oxi de and magnesi um or cal ci um
Iaysuelt eer@inrmbodiagnss altihe inyentipnethe desagk doumhimay gemprisegbesides

the Bl LRI - celiPo cOR/ R Z}%sé{?y agﬁo%%fégéén%%%zgmnalzsﬁbstances, such

as granulating aids, lubricants, dyes, flowing agents and plasticizers.

Lactose, glucose or saccharose, starches and their hydrolysates, microcrystalline
cellulose, cellatose, sugar alcohols such as sorbitol or mannitol, polysoluble calcium
salts like calciumhydrogenphosphate, dicalcium- or tricalciumphosphat may be used as
fillers.

Povidone may be used as granulating aid.

Highly-dispersed silica (Aerosil®), talcum, corn starch, magnesium oxide and

magnesium- or calcium stearate may preferably be used as flowing agents or lubricants.
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Magnesi um st earate and/or cal cium stearate can be
preferably be used as lubricants. Fats |ike

woydiengessat ed castor oil can al so preferably becuseenos500727

According to such certain enbodi ments, a formul ation

Is especially preferred whic8 conprises

et hyl cel l ul ose, stearyl al cohol, magnesium stearate as

| ubricant, lactose as filler and provi done as a
granulating aid. In certain such enbodi nents the

present invention the controlled release matrix 10
formul ati on does not conprise a neutral water

Mpgrsisivbl steqpait ynd/ext dajdiun steglatet can fve pleférablabe ybeitas Jubricants. Fats

opol.ynmer .and/ or ol.y(meth)acyryl ate

1??&%@%%@?%. ﬂpﬂﬂﬁ§¥h9¥%@?%¥%ﬁ%gygﬁporide copol yner.

In certain such enbodi nents of the present invention,

%&g ydrophobic._ materjal is an 15 enteric _polymer.
FFSP%E? Yfh eqtiaingmkodinends, iadormilgtias s espseiplliypreterred which

SRlPrbOSRy188RIRL SteaRNRBIA!L SBagnesium stearate as lubricant, lactose as

hydr oxypropyl met'hyl cel | ul ose %hthg1ate,

@i{ﬂrwd nISPItheQ ategrpulitigaid, et hacrylic acid

copol ynmer, shellac, hydroxypropyl nmet hyl cel | ul ose

succi nate, cellulose acetate trinellitate, and

Indi ceettain @schodmtadimeaits thb erckaft @gehtigh tha Qonthgled @ age nfa@hm

RN e
agf%%tg) %)gi)lyk}xetgand?@t eﬁ;mly(h'i%ﬂl)agiyl%@@rii%%ﬂ‘ﬁyla@nrgéﬁurﬂ?l%’éhyﬁ@gllate

In certain enbodi nents, in particular
@ﬂﬂﬂﬂﬂcﬁﬁHW§@éonprising al kyl cellulose, e.g. ethyl 25
cellulose, in conbination with fatty al cohols or fatty
aci ds as descri bed above (i.e. the Cl2 to C36
lalceritiatsich enttodinadngs cfiibe prlesent ovestimothdihgdgrophohiiatatetial is an

i d th t f ph i f | at |
Gl it ERREE Ol puBRe bl i iR etai e
pHtlicate thyerokpvepylinethyldeiuiexd pHisd1RB, JoBRMPRE phdhalate,

eci al |y advantageous. In one preferred enbodi nent,

%%anﬂwq CoRPlymst relieliac Byisowipronyénethylpeliujoss suggénste, cellulose

0
%%ﬁ%ﬁ%%ﬁ%%?%%%@%ﬁﬁﬁgﬁQﬁg t %@??ﬁ%%%ﬁgmﬂth co- or

counter-rotating extruders conprising two Screws.

@g}o&r?gg esfo%#f 8@)12? %ﬁefg?eng rlj]nev%n 1(?1%’&%;&%&3%38%% t}yhe(;(tr&srigl(lj tl)JrC tt>§! ggrgnulation
in accordance with the teachings of, e.g., U.S. Patent Nos. 5,266,331; 5,958,452; and

5,965,161.

In certain embodiments, in particular embodiments comprising alkyl cellulose, e.g. ethyl
cellulose, in combination with fatty alcohols or fatty acids as described above (i.e. the
Ciz to Cs6 aliphatic alcohols and the corresponding aliphatic acids), the production of
pharmaceutical formulations or preliminary stages thereof, which are in accordance with
the invention, by extrusion technology is especially advantageous. In one preferred

embodiment, pharmaceutical formulations or preliminary stages thereof are produced by
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conprising one or nore screws. These extruders nmay
al so conprise kneadi ng el enents. 5 Extrusion is also a
worbdeoestsabl i shed production process in phar maeeutEPzm@b/000727
technology and is well known to the person skilled in
the art. The person skilled 24 the art is well aware
that during the extrusion process, various paraneters,
such as the feeding rate, the screw speed, the
heating tenperature of the different extruder zones
I be va
L RIS, gt QST i Bk B wo Fblp LR FentAnGhrer
subla peederaedi wtbodsnenﬂsehea;srodmmen biy ameads @de&ﬁﬁb@,rvﬁtM)dtﬂuders
end on the sp ecifi d% ext ruder used During
SRBFCesRe phEoraR sy st Bireranalss togionbacsding cleents.
V\,hl ch t he conponents of the inventive fornulation
may be between 40 to 120 C or between 40 to 160
@itmf@nm @ﬁ%a %llgﬁsts@tsh@«éwoswm PremgsUnghaprasewicalieghnology
a{?ﬁtlé"@@p k@i & tilxg’?ergé o8 iP5 Z’gé %‘ersgbstkg?e%% B a‘i’t 22
C, even nore pre era betvveen an
graed tabdiring theeximeion 5@)0653, ®5i08s ppanicieey, lsxmhlay theffeedmg rate, the

N TN .

\lvditeﬁ doatedt, tetd. Sawbk bardaddh erdeh &f pro@ice pRyE®ICY Jf @Rtdesigedzone
has to be heated. Particularly behind the feeder where
e O‘St&%nponents are mxed, cooling at around 25 C
may be necessary. The screw speed may vary between
100 to 500 revolutions per mnute (rpm, preferably

B@taﬁ@r@menweﬂ @alzs@tersfw dependeorpihe fpacalisl typhef exerader 161,

f 5
e O R RLT R PRt ARTR oA o g e
ifrgantive &snmlduen meﬂtg nzy M bﬁWeérmm_l)QO °@roe beiseen 40 ke160 °C,

and | ter of the nozzle my be
SEREE L 885 5 P A S ersab iy Pmaresd br [one. Resarelenbly
BOREERHON 98 €, Bth MAEH B Baledn 5Gto0RE AR nlost Breffably
nm preferably between 2 to 8 nm and nost preferably

hsbvesmel) ta 0 cCopastisularhydf eeunfey-romting wrigsereweKeuders (such as a
Qélﬁﬂﬁtlﬁf & §8 ?ferug&ll %e ?éxts&lf' Qﬁfl@d ﬁlqgg arFEXNetﬂ \%%e %m not

for production I nvent reparati ons
eyenyuredtid®zone has ibe20A64. @Eﬁﬁﬁﬁhr@(ﬁﬁhﬁﬂ’iﬁ)@ﬁém @v’hﬁﬂe thQS
%ﬁrbg)rggrgl%gfg é%iggd, tgﬁ ?’g ﬁ%rﬁlrnﬁ 25 gC tm@? bg %géelssn gy Zl%g %gre\t]vas\lgeeed may
vary between 100 to 500 revolutions per minute (rpm), preferably between 100 to 250
rpm, more preferably between 100 to 200 rpm and most preferably around 150 rpm,
particularly if counter-rotating twin screw extruders (such as a Leistritz Micro 18 GGL)
are used. The geometry and the diameter of the nozzle may be selected as required. The
diameter of the nozzle of commonly used extruders typically is between 1 to 10 mm,
preferably between 2 to 8 mm and most preferably between 3 to 5 mm. The ratio of
length versus diameter of the screw of extruders that may be used for production of

inventive preparations is typically around 40 : 1.
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tenperatures devel op that may destroy the

phar maceutically active conpounds. The feeding rate
wandecysw speed will be sel ected such that theCcT/EP2006/000727

pharmaceutically active conpounds are released from

t he preparations produced bysextrusion in a sustained,

5 i ndependent and invariant manner. |If e.g. the

feeding rate is increased, the screw speed may have

to be increased correspondingly to ensure the sane

G et P BERSA Rt B ol Ry b

1&Rhtlies dpvedsi Bt 108y datroly thle@hSrn(aemtrcakﬂﬁ activg pemp@mde,virhe
geonetry, nunber of nponen

f@eéhngera@oﬁastsera‘vsseew i Sﬁlﬁ‘éteﬁi F%é\(‘)%{ rﬁ?%aﬁ%i‘a 4 e

SHpbhiRIs Ak reRAQ! Hsin HRMpréfagtioRéptol gt bglceREgon ACCREEINEY
to such certain enbodinents the Cl2 to C36 allﬁhatlc
1adlezpe1hd¢|nt ad invarphtmaeneadf eg. the feedingpefe iigcreased, the screw speed

I E RS e PREAABOG MRS 1 EfuldinS Bt (etfadifin )36

at1c acl ng the melt
extrusion process Cp|0|d agoni sts salts useful in the
resent v inclu

JCHRR é g] 9 alg é&%‘ﬁ% %Btl’ aéf)tgg Ff(‘)gena?n%tgﬂed %afram&erts %Epend on the

sﬁsh&ﬁa Pﬁﬂh&tmm&ioh&ﬂt@ﬁ@@kﬁﬁier %'pﬁmwgﬁdﬁ&:try, futhbee of conmgnents
benzy hi ne, bezitram de, buprenqgrphin

61 SXbRanbIve te o AlpieAcHE! (hahe BrrBTHUoISERiTe! P PH@ision
@S Hg@ﬂg&%&hggﬁlg@ﬁgplne di anmpr om de, di anor phone,
I'ne

ydroc ydr onor phi ne, di nenoxadol
dlnepheptanol dlnethylthlanbutene di oxaphet yl

lgfﬁ‘ﬁ%ﬁq ?OFI%}IIC{I E?Igan g ng%démgrtlt{s’lﬁ%ﬁln?d C glth‘?gia%ﬁ)lhglgyzr é‘lﬁ%haﬁc acid

/bR i tﬂ@ethﬁlbélﬁﬂdi@&h@b@hﬂsi&vedﬁﬁ sma Qd todTyel aliighativ alcohod st

hydr ocodone, dr onor phone, dr oxypet hi di ne,
plinbage #ad é‘ﬁf@g %P@Bé’ﬁf%%l’m%s | evor phanol ,

| evophenacyl nor phan, |ofentanil, neperldlne
nmept azi nol, netazoci ne, nethadone met opon, nor phi ne,

Bpiobbionists salis wssiilén theipeesemripanien MeBided pisghbmited to,
or ”E%eg‘ﬁgaﬁ@ dcc%g?a it Palﬂ!s BFanaiﬁlaﬁ{éﬁQﬁp %11?713}35&% QlBhéb%dme

um —oxycodone
@Iﬁlbaﬂdﬁfegelﬁdmylnwﬁlm bmlmmldplwpwomm blphmhm,rqb(hmazene

BB RO b R A SsBr st R Booky DT Beets:
ﬁ’ﬁ%%%@g&%/, 809drémorpifine, dimenoxadol, dlmepheptanol, dimethylthiambutene,
dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, etorphine, dihydroetorphine, fentanyl and derivatives,
hydrocodone, hydromorphone, hydroxypethidine, isomethadone, ketobemidone,
levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine,
methadone, metopon, morphine, myrophine, narceine, nicomorphine, norlevorphanol,
normethadone, nalorphine, nalbuphene, normorphine, norpipanone, opium, oxycodone,
oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine,

phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,
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propoxyphene, sufentanil, tilidine, tramadol,

phar maceutically acceptable salts, hydrates and
weabosaresot her eof, m xtures of any of the foregormg2006/000727

and the like. In certain enbodinents, the anount of

t he opioid agonist in the desage form may be about 75

ng to 750 ng. 5 Opioid antagoni st or pharnmaceutically

acceptabl e salts thereof useful in conmbination wth

opi oi d agoni sts or pharmaceutically acceptable salts

t hereof as scri.bhed r > n
PERGRBFSY SHFRE e sy D aioF e S pec BB SR Ry drates

ahd@eeds ther&fehamiresiof miytdehecfordgbingt andrihofikoXpcediane
HC1 and nal oxone [ 10

) in.an apount r.atio.of 2.1,
cebp S SR BAPEAF S IS BB ih s CEuien ey oo e
tiﬂ%ﬁhﬁg, mor phi ne, oxycodone, hydrocodone,

ydr ohor phone, or oxynor phone or pharmaceutically
acceptable salts thereof. 15 In certain other

rhod % . | fbination
ERRSRER] LN SEARELL AL SO ot
vithweidid agonised dripdearmaveviivally nedepableshltothersdSasalesiribed abye are

of opiaqids. EXx | es. of such ther L '
Al M e AT AR PP EEar 0 b TR R AN Yo Bl
i ehankndr Rubieitios BF 6xyRbenierTadi ae natostone HCI in an amount ratio of
dexchl or pheni ram ne 20 nal eate), non -steroida
Zahti-inflammatory agents (e.g., naproxen, diclofenc,

I ndonet haci n, ibuprofen, sulindac), anti-enetics

(e.g., netoclopram de, nethylnaltrexone), .

Janrtitaie pinbabimeas, theopjoid ip bdegedliiom cagdgine Bipapling gygycodone,
nitraze vasodi | ' IR

Bt OEPR D oy PG Rt Bnf gr pELREABLAR, accepiable sl
wgem s and expectorants (e.g. codei ne phosphate),

anti-asthmatics (e.g. theophylline), antacids, 25
anti-spasnodi cs (e.g. atropine, scopol am ne),

Bkitddh 3Rt bBodiBests othePidtapBiticallly st lagént{ Lactives may be used in
ethacryni c acid, bendrofluthiazide), anti-hypotensives
{osongancepyiththeprshait inveniet, githes jn comahinatiop ek opiofs pyagtead of

P B 05 09 0SS
dikricanyRirinate pdighenpy dramirsp cldprphemitantinoaridaiex gldogpheniramine
rtngltegte(fsr/x(o:rll i—s?e??)i’dal anti-inflammatory agents (e.g., naproxen, diclofenc,
indomethacin, ibuprofen, sulindac), anti-emetics (e.g., metoclopramide,
methylnaltrexone), anti-epileptics (e.g., phenytoin, meprobmate and nitrazepam),
vasodilators (e.g., nifedipine, papaverine, diltiazem and nicardipine), anti-tussive agents
and expectorants (e.g. codeine phosphate), anti-asthmatics (e.g. theophylline), antacids,
anti-spasmodics (e.g. atropine, scopolamine), antidiabetics (e.g., insulin), diuretics (e.g.,
ethacrynic acid, bendrofluthiazide), anti-hypotensives (e.g., propranolol, clonidine),
antihypertensives (e.g., clonidine, methyldopa), bronchodilatiors (e.g., albuterol),

steroids (e.g., hydrocortisone, triamcinolone, prednisone), antibiotics (e.g., tetracycline),

antihemorrhoidals, hypnotics, psychotropics, antidiarrheals, mucolytics, sedatives,
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anti henorrhoi dal's, hypnotics, psychotropics,
antidiarrheals, nucolytics, sedatives, WO 2006/ 079550

WOCHEPEB06/ 000727 27 decongestants, | axati veBCT/EP2006/000727

vitam ns, stinmulants (including appetite suppressants
such as phenyl propanol am ne}7 as well as
phar maceutically acceptable salts, hydrates, and
sol vates of the sanme. 5 The present invention is also
directed to the dosage fornms utilizing active agents
f ; ' [ rhiturates o

e ech s, L TR AT R R Pl SRS ol o
piespleuipavadaminepgoniel aspimatentinal lybeoapdiagdp) iydaites, and
gz&a(%‘ar S, %}9 br%nzodi azepi nes and drugs that are
AL SMEE 10 benzodi azepi ne that are able to
depress the central nervous system Benzodi azepi nes
include, but are not limted to, alprazolam

CoRFESFBLIHTRLOR fcrlen disesisdp e, dosagsammeuilising agiiveagentmsuch as
Retasiia "B‘enfo!d}éfzgﬁﬁé%%ﬁrbilﬂﬁhég&p helSHAKOTRA: may be combined
| orazepam nitrazepam oxazepam prazepam quazepan
vihiheapwestiveahagolistsy et hyl pheni date as wel | as
pharmaceutically acceptable salts, hydrates, and
sol vates and mi xtures thereof. 15 Benzodi azepi ne
‘Hiret tayo fibesizedidzepine L abfeleto bsetbdidzeping 4at ABRR kthat BMRREV AR es of
i ncl yde, . but are naot Iirriéed to, flumazenil_as well .
e visrehiog dist e aPISy0 derremnealiabiareous Ryl Benzodisecpines
el athabare Bo 1Bhkdd B! Brat EA! { b6y I4C
drugs derived from ’balfrgi (tﬂgrrﬁi %&glgi%%gﬁﬁzé’:ﬁlﬁr’d%gﬂ&%éd, clorazepate,

Hazeppm ossttralanh {laieseppm, helarapein, kesagolrm, Uerazepemi nitterapem,

i 0 it.al , robar.bot al

BilrrRar pPogen BiSPeh tepeARRAN R R p SR BRRNEE B v o
rhatthagebiitadly acqpabBizalitd hiyddates pind olvatebirtdahixtures thereof,

ecobarbital and a | 1. as pharmaceutical ly .
Bezaaine ouersS b hedised ethe pieve 6o da inslade, but are not
lithizéderof fluredehil bvall &5 FHAHBIQRNHENS dobptabiedRlts, RGAMRE arldn
the present invention include, but are not Iimted to,
%?l%‘FFét am nes as well as 25 pharnaceutically acceptable
salts, hydrates, and solvates. Stinulants refer to

drugs that stinmulate the central nervous system
Barbrvirtenroferitp eddaties-hypmotic drugs dedivedifrint batbitrc acid (2, 4,

(ﬁgg&goth%ﬂhggr%pygnq?ﬂneasBgrrg%n%t[e% %c‘?&de, Blue‘cxatrer r?oa’} lﬁ%ﬁt%a %cg? ne
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.

Stimulants refer to drugs that stimulate the central nervous system. Stimulants include,
but are not limited to, amphetamines, such as amphetamine, dextroamphetamine resin

complex, dextroamphetamine, methamphetamine, methylphenidate as well as
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conpl ex, dextroanphet am ne, nethanphet am ne,
nmet hyl pheni date as well as WO 2006/ 079550

WOCHEPEB06/ 000727 28 pharnmaceuti cal |y accept abta&P2006/000727
salts, hydrates, and solvates and nmi xtures thereof.

Stinmul ant antagonists that2gan be used in the present
i nvention include, but are not limted to,

benzodi azepi nes, as well as pharmaceutically
acceptable salts, hydrates and sol vates as described

ere n c
Fﬁmﬂa %Wo%geﬁ?/bé ¢ 5 gtﬁ,fhgia?agés”gﬂ sz)rl]vatéér%%blg Hh)?chgs kereof. o St12mulant
aifBgordstshat &nbg usddin nigs pr&ﬁntllgverﬁmnngqlu(&z butgye mc8 lmgted ito,

64 ng hydr onor phon droc loride, . 1
benr g7 FRIMSsas W Qa prg?aéeqtgca glcggatahlg glfdﬁ%éé% % Ian&] solsllates as
d@&rlﬁg@h’é}ém e.g., of 5 ng, 10 ng, 15 ng, 20 ny, 30,

ng, 45 ng, 60 ng, or 80 ng, 90 ng, 120 ng or
160 ng oxycodone hydrochloride. In certain

I%F i o P(%d?]ingllétg, RS 161‘21%]@?&&%?“)%@0&%@9 il & £8ount, e.g.,

ose ‘i n conbi nation
Ofi2 ok, f4&ﬁg \8 rab,clahng, 16xys; Ad ars 3Ry, 48 aitdeng kydsomeriphers
int bove amobunts with nal oxone 15 hydrochl oride
hyfrog] OH unt ratio of 2:1. The present invention wll
now be nore fully described with reference to the

Ig ggéa‘yn@pgn é)agler?{s(;gg:agg]dd%\;)@gg%gﬂy Fefﬁm] gﬁg ?rge%oamount e.g.,of 5
&%'16%%%'&(% 28/ 39%’% %%d;smeg 6Deng, @ksaﬁnignmaﬁg YEYmg or
as a t1on of’

stri i nventi on. EXAMPLE THE
loRviEgNT yohH orbANfRcEotide Hn(ogprmenEmwpﬂg}ﬂaEﬁ@hﬂl@ems

l1is th ed Pal j
B N Y
d:3€odoak hoavosig otidkgis ectneintdin thly dvavennploiseviti@klokBndny

hydrochloride in an amount ratio of 2:1.

The present invention will now be more fully described with reference to the
accompanying examples. It should be understood, however, that the following
description is illustrative only and should not be taken in any way as a restriction of the

invention.

EXAMPLES OF THE INVENTION

EXAMPLE 1
(COMPARATIVE EXAMPLE)

Example 1 is the approved Palladone (sustained release hydromorphone hydrochloride)
formulation and contains the following ingredients:

Hydromorphone HC1 12.0mg
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15

WD 2006/ 079550 PCT/ EP2006/ 000727 29 Eudragit RSPO*
76.5ng Ethylcellul ose 4.5ng Stearyl al cohol 27.0ng 5

wO 20@a79ssoet h) acryl ate with 5% PCT/EP2006/000727

tri met hyl ammoni urmet hacryl ate chloride) The
formul ati on was prepared by 2dhe foll ow ng procedure:
1. MII the stearyl alcohol. 10 2. Blend the
Hydr onmor phone HCl, ethyl cel |l ul ose, Eudragit RSPO and
mlled stearyl alcohol on a v-blender 3. Extrude the
blend from (1) usin ext fitted wth
counter 15 rotati ng%él??éi%%ég)&d a férjr?ﬁgél e plate. Using
a pelletizer, cut tl’fehyfld:eﬂlalmds to crsage cylindrical
pel |l ets appr oxi mat el g and in dianmeter. WO
2006/ 079550 PCT/ EPZ(%@}“%E‘!’) LE 2.1 EXAMPLE
2 1 5 The corrpositlon of Exarrple 2.1 is sumari zed

ow. it Amt/batch Ingredient (Trade Nane)
*( {p@jy(@@)h)acggap ¥ty 1A diraethidammpniynppethacrylate chloride)
Et hycel | ul ose (Ethocel Std. Premum7) 61.0 1, 118.3
d yceryl palmtostearate (Precirol ATO 5) 27. O 495.0
Fedioorylptianyhs @epdred osthe fddlawdeg pdeEddu?d. 0 366. 7

1. Mill the stearyl alcohol.

2. Blend the Hydromorphone HCI, ethylcellulose, Eudragit RSPO and milled

stearyl alcohol on a v-blender

3. Extrude the blend from (1) using a ZSE-218 extruder fitted with counter-
rotating screws, and a 1mm die plate. Using a pelletizer, cut the strands to create

cylindrical pellets approximately 1mm long and 1mm in diameter.



Total 120.0 2201.1 * Weigh corrected for water and
inpurities (99.5% based on Certificate of Analysis) 10
woheropressessi ng conditions at the tinme of sanpkPCHEP06/000727

summari zed bel ow. Extruder: Leistritz ZSE 27 Screw
Configuration: Counter-rotaBpon Heating Zone 1 2 3-6

7-8 9-10 11-12 Tenperature (C) 15 40 125 125 125

124-125 15 Condition #1 Torque (%9 : 25 Melt Pressure
(psi): 480 Feed rate (kg/hour): 2.9 20 Screw speed
(rpm): 90 WD 2006/ 079550 PCT/ EP2006/ 000727 31 Die

Pl ate Hol e di aneter (rmh'g%élglﬁ%fol e die plate)
Condition #2 Torque (%99° Pressure (psi): 520
Feed rate (kg/hour): 4.2 Screw speed (rpm: 90 D e

m el e dianeter (nm: 1.0 (8-hole die plate) 10
“The processing steps for manufacturing the
5 Hydr onmor phone HCl 12 ng nelt extruded nmulti
G 1 @l dupWSirizdd beiGweeni ng: The
T%%@#ﬁ%‘sbt?oﬁ%%?ﬁp&?r onor phonlg HCl, Hydr oxypr opyl
Cellulose and dyceryl Palmtostearate were, screened

through a #20 US nesh screen (in| 18nthait or geAmt/batch
Ingredient (Trade Name)
(mg) (®

Hydromorphone HCI1 12.0 221.1*
Ethycellulose (Ethocel Std. Premium 7) 61.0 1,118.3
Glyceryl palmitostearate (Precirol ATO 5) 27.0 495.0
Hydroxypropy! Cellulose (Klucel EF) 20.0 366.7
Total 120.0 2201.1

* Weigh corrected for water and impurities (99.5% based on Certificate of Analysis)

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

Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 2 3-6 7-8 9-10 11-12

Temperature (°C) 15 40 125 125 125 124-125
15

Condition #1

Torque (%): 25

Melt Pressure (psi): 480

Feed rate (kg/hour): 2.9
20  Screw speed (rpm): 90

1
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2. Blending: The materials screened in Step 1 were
| oaded into an 8 gqt. V-blender wth intensifier bar
wandomressded for 10 m nutes at anbi ent tenper aParTEP2®6/000727

Extrusion: Materials blended in Step 2 were netered

into a twn screw extruder 3fiitted with a die and
processed into approximately 1 nm strands. The

extruder 20 was set on counter-rotation with zone
(barrel) tenperatures ranged from15C to 125C. 4.

Cogl i ng.. Th tr S € n a conveyor at
Déﬁg{ateﬁdf’glr?%lg?%t(ﬁggl lgﬁ%gleoﬁo(g% ?%teﬂg: The cool ed
strands were cut into pellets approximately 1 mmin

|l ength using a pelletizer. 25 6. Screening: The
Gonditians2ner e screened through a #16 US mesh screen and

TordtdQoe)Ussmesh screen. The pellets retained on the #20
US nesh screen were collected. WO 2006/ 079550
NeITPRRROOGSO0BP27 32 EXAMPLE 2.2 Exanple 2.2

.} gpact of various concentrations of
P‘é? aaﬁ%ﬁ(%{htr?ngi%fg?at ed gastric fluid (500 M in Exanple

Skrev®&fzedrpmx Bxanpl e 2.1) using a USP Apparatus | 5
basket ) ar at us .at Lp 7 degrees Con the
[S'Fg’iaé? hf’}e??ﬁg%?tert(ﬁlén)cl}r()rléé(r')llf()lgggleﬁ’g%%ne formul ati on and
the formul ation of Exanple 2.1 containing the sane
concentration of hydronorphone (19% w w). The current

Pal | adone fornul ati cont ai an _anmnonj

ThetMaesFSPRIUEPs Bb'aﬁe)ﬁfg 3% @Yﬁf". f’ihy"nF N d2ans gl extruded
RO FaRidulaRG arxGoRewnt Whereas the formul ation of

Exanmpl e 2.1 contains ethylcellulose. The results 10

are sumari zed bel ow. Bath Vessel 60 minutes Exanple

11 (SGF Media) 11%2 gég%EtO—lin SGF% 39% 3 15%%
Et OH Sarec8ER) ThaFhvicellnlyss.BlxdepmerpheyeHglgghydroxypropyl Cellulose

and Glyceryl Palmitostearate were screened through a #20 US mesh screen (in
that order).

2. Blending: The materials screened in Step 1 were loaded into an 8 qgt. V-blender
with intensifier bar 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. The extruder
was set on counter-rotation with zone (barrel) temperatures ranged from 15°C to
125°C.

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

5. Pelletizing: The cooled strands were cut into pellets approximately 1 mm in
length using a pelletizer.

6. Screening: The pellets were screened through a #16 US mesh screen and a #20

US mesh screen. The pellets retained on the #20 US mesh screen were collected.



5 (40% EtOH in SGF) 97% Exanple 2.1 1 (SG- Media,
pH=1.27) 13% 2 (11% EtOH in SGF) 15% 3 (20%EtOH in
WECH)6/01¥% 4 (25% EtOH in SGF) 23% 5 (35% Et OPCTMEP3BE)00727
33% 6 (SIF Media, pH=7.43) 13% The data show that the
formul ation of Exanple 2.1 i% nore resistant to
increases in the drug release in the presence of
et hanol . For exanple, for the current Palladone 15
fornul ati on, concentrations of 20% et hanol in SGF
ELANPER 210 8x the anount of hydronorphone to be
Teleased I n one hour conpared to the anpunt rel eased
in SG-. The sanme concentration of ethanol results in

' f el 2 079550
b &38R etis B34 Bhidfinle Grmtkutetims Phtbe! poraigisd
gaeﬂtlctfhﬁd {500 mil ia Eixanaplef] ; Minﬁiﬁnﬁbl@@ 'D) @hﬂ'g 410, SP Apparatus I

IcIIquse stheratellmtln MPLE
> R iug aly ] H@n@b%é%%rw&] OwheEk%sﬁbmen of t_he icgrrent
BIENGHe 12860 1REd M théﬁrrhﬂ%&géﬁfﬁaﬁgﬁr ?‘fi%%&?lggl)g élié!"ga/rﬂém t

Batch (gm (ng) Hydronorphone
EnpspEatipY pﬂ@@rqr@mb@@l(lwwwwr &hé curren) PEladoneBfdmadlation

SRR R e BT R

excipient whereas the formulation of Example 2.1 contains ethylcellulose. The results

10 are summarized below.

Bath Vessel 60 minutes

Example 1 I (SGF Media) 11%
2 (10% EtOH in SGF) 39%
3 (15% EtOH in SGF) 64%
4 (20% EtOH in SGF) 88%
5 (40% EtOH in SGF) 97%

Example 2.1 1 (SGF Media, pH=1.27) 13%
2 (11% EtOH in SGF) 15%
3 (20% EtOH in SGF) 19%
4 (25% EtOH in SGF) 23%
5 (35% EtOH in SGF) 33%
6 (SIF Media, pH=7.43) 13%

The data show that the formulation of Example 2.1 is more resistant to increases in the
drug release in the presence of ethanol. For example, for the current Palladone

15  formulation, concentrations of 20% ethanol in SGF resulted in 8x the amount of
hydromorphone to be released in one hour compared to the amount released in SGF.

The same concentration of ethanol results in an increase of approximately 1.5x the
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15

* weight corrected for water and inpurities - 99.5%
based on Certificate of Analysis The processing

woaoior9yssms at the time of sanpling are sunmmar PEEAP2006/000727

bel ow. 15 Extruder: Leistritz ZSE 27 Screw
Configuration: Counter-rotati3on Heating Zone 1 2 3-6
7-8 9-10 11-12 Tenperature (C) 15 45 100-125 100-125
100- 125 100-125 Condition #1 (Barrel tenp 100C) WO
2006/ 079550 PCT/ EP2006/ 000727 34 Torque (% : 46 Melt

kg .29 L ew
R B arN e e M LRIl 0P ole 2 bonif
etigddedihoselasthp ki Einitir@yuedimdéron #2 (Barrel tenp 1250
Torque (%: 25 Melt Pressure (psi): 690 10 Feed rate
(kg/ hour): 2.9 Screw speed (rpm): 90 Die Plate Hol e
dianmeter (nm: 1.0 (8-hole die plate) The processing

steps for manufacturing the dr onor phone HO 12 ng
nelt extruded 15 nulti Eﬁﬁiy@dﬁ&es are as follows:
7. Screening: The Ethylcellul ose, Hydronorphone HC ,
MW' Cel |l ul ose and Hydrogenated Castor Q|

ned through a #20 US nmesh screen (in that
order). 20 8. Blending: The materials screened in Step
1 were |loaded into an 8 qt. V-blender wth

Thetcempbiitien ofiaxangriel3 hliesuanarfzed bdlowi nut es at anbi ent
t enper at ure.

. Amt/unit Batch (gm)
Ingredient (Trade Name)
(mg)

Hydromorphone HCI 12.0 168.84*
Ethycellulose (Ethocel Std. Premium 7) 61.0 854.0
Hydrogenated Castor Oil 27.0 378.0
Hydroxypropyl Cellulose (Klucel EF) 20.0 280.0
Total 120.0 1680.84

* weight corrected for water and impurities — 99.5% based on Certificate of Analysis

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

Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 2 3-6 7-8 9-10 11-12
Temperature (°C) 15 45 100-125  100-125 100-125 100-125

Condition #1 (Barrel temp 100C)
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20

25

9. Extrusion: Materials blended in Step 2 were netered

into a twn screw extruder fitted with a die and
wonrowmasssd i nto approximately 1 nm strands. TheCT/EP2006/000727

extruder was set on counter-rotation with zone

(barrel) tenperatures ranged4rom 15C to 25 125C. 10.

Cooling: The strands were cooled on a conveyor at

anbi ent tenperature. 11. Pelletizing: The cool ed

strands were cut into pellets approximately 1 nmin

%%ql%tlg ugéng a pelletizer. WO 2006/ 079550

é‘%O /000727 35 12. Screening: The pellets were

Melt Bessmck tphip:oRQ00 a #16 US nesh screen and a #20 US
h screen.. Jhe pellets retained on the #20 US nesh

1 B R

| ected. Testing - Extraction in water

&tev%e@dldrﬁbzey@t ed Tenperature 5 Procedure EXAMPLE
3.2 Exa e 3.2 conpares the resistance to hot water
Ié‘ﬁﬂaé‘?:ﬂgigﬁi?anmt%fd@n@hé-Qj&lﬁé%dlﬁrﬁ)ﬂ&ﬁe}of 10 each drug
product into two separate glass scintillation vials
and | abel the vials 1 and 2. Add 10 nL of extraction
Golditon #2 Bazead temp dR5C) f specified, place the vials in

ter. Bath set to a specified tenperature (50, 75
Flgorrgl\{%d%g)cggfor 5 mnutes. Place both vials on a

MelbPreaduds (psiyr 69t - act i on shaker and renove vial 1 after
5 mnytes and vial 2 after 2 hours. Sanples at room
]%‘Sﬁf?é‘?gﬁggﬁoéséﬁg pl aced directly onto the shaker. The
SerevexReed (PR}t o set-up is |listed below Extraction
Extraction perinment: Heating Tinme Shaking Tines

15s PeshHolpehigeaten (me): RodB-hole Ygpdate)NV A 15 minutes & 2

hours Tenperature

The processing steps for manufacturing the Hydromorphone HCI 12 mg melt extruded

multi particulates are as follows:

7. Screening: The Ethylcellulose, Hydromorphone HCI, Hydroxypropyl Cellulose
and Hydrogenated Castor Oil were screened through a #20 US mesh screen (in
that order).

8. Blending: The materials screened in Step 1 were loaded into an 8 gt. V-blender

- with intensifier bar and blended for 10 minutes at ambient temperature.

9. Extrusion: Materials blended in Step 2 were metered into a twin screw extruder
fitted with a die and processed into approximately 1 mm strands. The extruder
was set on counter-rotation with zone (barrel) temperatures ranged from 15°C to
125°C.

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

11. Pelletizing: The cooled strands were cut into pellets approximately 1 mm in

length using a pelletizer.



B Water 50 C 5 minutes 15 mnutes & 2 hours C Water

75 C5 mnutes 15 mnutes & 2 hours D Water 100 C 5
woi2oe10ees545 mnutes & 2 hours The results of POE/EP2006/000727

extraction tests are presented bel ow. % hydronor phone

HC released (nultiple of BY in parentheses)

Tenperature Tine Exanple 2.1 Exanple 3.1 WO

2006/ 079550 PCT/ EP2006/ 000727 36 RT 15 nmins 6.6 11.2

120 mins 6.3 12.9 50C 15 mns 4.9 (<1) 9.0 (<1) 120

1 2133 ﬁqrﬁ%n(l%g gl)hf gffiet 1&%%? S(;Ze%ﬁ dllgbdgggé #?ﬁ 6 gJSS(%les%)sm%eé a3 20

12. 4UK Inckh scrdk0 ThenelldR rdaif@l @) the #2@USxigsh SWE@ cgllected.
Exanple 4 is directed to fornul ati ons conpri sing
et hyl cel | ul ose and poyl net hacrylate. 5 EXAMPLE 4.1

( Pr opb&ik C)EdictopaiMater 4t BT ahd Eldvalel Qemperatuas mul at i on
can be prepared. The formulation may consist of a

combPreseduwser of the foll owing ingredients: drug,
et hyl cel l ul ose, 10 pol ynet hacryl ate, and hydr oxypr opyl
cellulose. An exanple fornulation is presented below

XMPIE3.2di ent g per Ingredient Function Exanples

Example 3.2 compares the resistance to hot water extraction. Place one dosage unit of
each drug product into two separate glass scintillation vials and label the vials 1 and 2.
Add 10 mL of extraction solvent to each vial. If specified, place the vials in a water bath
set to a specified temperature (50, 75 or 100 °C) for 5 minutes. Place both vials on a
Jaboratory wrist-action shaker and remove vial 1 after 15 minutes and vial 2 after 2
hours. Samples at room temperature are placed directly onto the shaker. The

experimental set-up is listed below.

Extraction | Extraction i . .
Experiment: Heating Time | Shaking Times
Solvent Temperature
Room
A Water N/A 15 minutes & 2 hours
Temperature
B Water 50 °C 5 minutes 15 minutes & 2 hours
C Water 75 °C 5 minutes 15 minutes & 2 hours
D Water 100 °C 5 minutes 15 minutes & 2 hours

The results of the extraction tests are presented below.

% hydromorphone HCl released (multiple
of RT in parentheses)

Temperature

Time

Example 2.1

Example 3.1
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tanpering. The manufacturing process is described
EXAMPLE 4

bel ow.

Example 4 is directed to formulations comprising ethylcellulose and poylmethacrylate.

5
EXAMPLE 4.1 (Prophetic)
In Example 4.1, the following formulation can be prepared. The formulation may
consist of a combination of the following ingredients: drug, ethylcellulose,
10 polymethacrylate, and hydroxypropyl cellulose. An example formulation is presented
below.
%
) g per
Ingredient per Ingredient Function Examples
batch
batch
Active Pharmaceutical
Drug 120g | 13.6% Opioids
Ingredient
Hydrophobic film forming
Ethylcellulose 520g | 59.1% Ethocel
agent, control release agent
Permeable, flexible film
Polymethacrylate 200 g ' 122.7% Eudragit NE40D
forming agent, control release




a. Dry mx the ethylcellul ose, APl (or spray dried

| act ose for placebo evaluation) 15 and hydroxypropyl
woebdorgsse i n a | ow hi gh shear mxer. b. Wil eParsEP®6/000727

add the pol ynethacryl ate (aqueous dispersion) and

continue mxing in the | owshigh shear mxer until a

granul ation forms. c. Dry the wet granulation in a

fluid bed dryer (or screen on oven trays and dry). d.

Based on the required need, the dried granul ation can

hno- 2N PPN (] (K +—1 - Pl

0e 2 U C Ot € Tectyry usT1ng plet press.
me%W%V%ﬁmwgﬁproGPgéyspecific particlgg%ﬁze fracti ons for
conpression|or for | further blending (e.g., |lubficant,

}h@ggghjg al—minder). | mTled to reduce the partig¢le
Si z () eat il ng4@gnof @.6ehi|f or m Gemulating bgidee  pr oKilyas)
;hhmmgnuld bhe directly canpressed, blended wthjother

OO0

rgredi-ent s WO—20667/ 079550 PCT/ EP2006/ 000727 38
(e.g., Iubrlp?nt, addi ti onal binder), or screened to
(Rrovide specific partigcle .siz L ' for -
58&‘.% Pg§(§}d8 %08} an PP PR Icé)ﬁt&lfnﬁ%cﬁq\%% Ig?llld;?g can be
TRE %g}«f Qflmidfhian tl_ii?elltlﬁiﬁllil_ebél 'uf)eg witHih thisfochuatommepiratidagther
i npel’l er or oscillating ry..5 e. Co ess.tablets to
conirq) aeleageagents Hishgs maihé?fyﬁ‘f %‘Bﬁl 8?P°&Y‘8%r§wf%‘ff§?%‘ﬁg ra“‘? Otfer

5 cgl)ﬁﬁg%l Ha ed%i%lih? afen® duBEhUdEmglcalINdeqRiHbcets 6r Rloxyethyl
pol ymethacrylate are presented below. 10 EXAMPLE 4.2
cIhdosdabesdll.on for EXAMPLE 4.2 is below. Ingredient
g per % per batch batch Hydronorphone HCO 150 g 10 %

M crocrystalline Cellulose, Avicel PH 150 g 10 %
The manufacturing process utilizes standard / conventional pharmaceutical processes: ,

wet granulation, drying, milling, and compression. The granulation process produces a
10  typical granulation (i.e., it resembles a free flowing granular powder); however, when
the granulation is compressed, the granules fuse to gether creating a hard tablet which is

resistant to tampering. The manufacturing process is described below.

a. Dry mix the ethylcellulose, API (or spray dried lactose for placebo evaluation)

15 and hydroxypropyl cellulose in a low/high shear mixer.

b. While mixing, add the polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.
c. Dry the wet granulation in a fluid bed dryer (or screen on oven trays and dry).
d. Based on the required need, the dried granulation can be:

20 : e compressed directly using a tablet press.
e sieved to provide specific particle size fractions for compression or for
further blending (e.g., lubricant, additional binder).
e milled to reduce the particle size (creating a more uniform particle size

profile) that could be directly compressed, blended with other ingredients
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101 Et hyl cel lul ose, Ethocel 600 g 40% Standard 7

Pol ynet hacryl ate 450 g (aqueous di spersion) 30 %
wO20H7g550 Eudr agi t NE4OD Hydr oxypropyl 150g 10&a/EP2006/000727
Cel lul ose Klucel EF 1 450 g of solids from an aqueous

di spersi on containing 40% sd8 ds. 15 WO 2006/ 079550

PCT/ EP2006/ 000727 39 The processing steps for

manuf act uri ng the Hydronorphone HCl tablets are as
follows: f. Dry mix the Ethylcellul ose, Hydronorphone
HCl, Mcr y [ - r | .
ol § ul ose s 5 AP iRaRBh iR, of SR LHERIBE BR¥ing paricl
add t he Peizy frettivas fgd cah@re(saiqmeofdm ftttepblendiap) and

conti nue },XI N n_the l.ow hi gh shear xer until

granul ati Bﬁh’fngrc%é be Achigyed Upipg a e’lj?%ﬁ’ﬁ}rgﬂl%?ﬁ ?’i?taémg

fl ui d bed1ﬂpalgfoﬁ@§c1lﬁﬁﬁ$8ﬁ) onto oven trays and dry)

[ the dried granul ation using screening ml |

(s?xc I‘?O&g’r‘?fs fableds forfgrarhpeighton adPtarﬂ@bb‘{:,EﬁeFﬁ ating bar).

j. Conpress the mlled granulation to target wei ght on

a rotary tablet press. Tablets were conpressed to a
Ruethertexambled 20 tog. & inclidingethyicellRosmandgoéymetheryl@s diet @esented
btef"o% et conposition is provided bel ow

EXAMPLE 4.2

The composition for EXAMPLE 4.2 is below.

er % per
Ingredient P °P
batch batch
Hydromorphone HCl 150 g 10%
Microcrystalline
Cellulose, Avicel PH 150 g 10 %
101
Ethylcellulose, Ethocel
600 g 40 %
Standard 7
Polymethacrylate
Y Y 450 g !
(aqueous dispersion) 30 %
) (1125 g)
Eudragit NE40D
Hydroxypropyl
150 g 10 %
Cellulose Klucel EF

1450 g of solids from an aqueous dispersion containing 40% solids.



15 ng / unit Hydronorphone HO 12 MCC (Avicel 101)
12 Ethocel Standard 7 48 Eudragit NE40D 36 HPC
WOKbspadsskF) 12 120 ng The tabl ets were test edPCIEPR106000727
usi ng USP Apparatus 2 (paddle) in simulated gastric
fluid, sinmulated intestinal39luid, in 11% Et hanol and
35% Et hanol . The results are presented bel ow. 20 WD
2006/ 079550 PCT/ EP2006/ 000727 40 11% 35% SG- SIF
EtOH EtOH 1 hr 43 40 42 35 2 hr 60 56 59 47
EXAMPLES 4.3 to 4.5 Conpositions of Exanples 4.3, 4.4
and 4.5 are sunmarized below. 5 EXAVPLE 4.3 4.4 4.5
THe P@bes¥np eepgfop randiagtering thedfydvomephorerididdpletrrdnstieliows:
bat ch batch batch batch batch Hydronorphone HC 100 g
11.8% 100 g 11.8% 100 g 11.8 %

f. Dry mix the Ethylcellulose, Hydromorphone HCI, Microcrystalline Cellulose
and Hydroxypropyl Cellulose in a low/high shear mixer.

g. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.
h. Dry the wet granulation in a fluid bed dryer (or screen onto oven trays and dry).

i.  Mill the dried granulation using a screening mill (such as a rotating impeller or

oscillating bar).

j. Compress the milled granulation to target weight on a rotary tablet press.

Tablets were compressed to a weight of 120 mg to target a 12 mg dose. The resultant

tablet composition is provided below.

mg / unit
Hydromorphone HCI 12
MCC (Avicel 101) 12
Ethocel Standard 7 48
Eudragit NE40D 36
HPC (Klucel EF) 12
120 mg

The tablets were tested in vitro using USP Apparatus 2 (paddle) in simulated gastric
fluid, simulated intestinal fluid, in 11% Ethanol and 35% Ethanol. The results are

presented below.



Et hyl cel  ul ose 600 g 70.6 % 500 g 58.8 % 400 g 47.1
Pol ynmet hacryl ate 100 g 200 g 300 g 11.8% 23. 5% 35. 3%

woOamemaesso di sper sion) (250 g) (500 g) (750 g) PCT/EP2006/000727

Hydr oxypropyl 50 g 5.9%50 g 5.9%50 g 5. 9%
1 Amount of solids froman aQueous di spersion
contai ning 40% solids. The processing steps for
manuf act uri ng the Hydronorphone HCl tablets are as
follows: 10 a. Dry m X the Et hyl cel I ul ose,
Hydr oot plIUII HE ;. Al )«ny ro%%wl | ul ose
| ow |hi g§gghear niyer . b. 'l e |mi XI'ng, add the
Pol yimet hacryljat e (aqueouEtOikper sEs@H and conti nue

m xiing in the low high-shear—xer—gnrt+H a granul ati on

Cel | ul ose

in a

1torms. A3 Dry t hedOret grarfdl atijon i a |l uid bed dryer

Z?B%IT CTEe ONLo G¢eN t|raySeand [dry)47 WO 2006/ 079550
/ EP2006/ 000727 41 1d. M1 tlhe driedlIgranul ation

using a screening mll (such as a rotating inpeller or

%Mﬂmggﬁgtegg) e. Conpress the nmilled granulation

t on a single station tablet press. f.
Cure the tablets in an oven. 5 Tablets were conpressed

%@g@%&%@%ﬂ&%@é&ﬁ&tﬁ L R o

10

Tabl et Granulation Granul ati on Granul ati on | ngredi ent
ng /Uit —rg——rg——unri-t—g— ity
EXAMPLE c A R T 45
g per % per g per % per g per % per
ient
Ingredien batch | batch | batch | batch | batch | batch
Hydromorphone HC] 100 g 11.8 % 100 g 11.8 % 100 g 11.8 %
Ethylcellulose 600 g 70.6 % 500 g 58.8 % 400 g 47.1 %
100 g’ 200 g 300g
Polymethacrylate g 11.8 % g 23.5% 353 %
(aqueous dispersion) | (250 g) (500 g) (750 g)
1
Hydroxypropy 50 5.9 % 50 g 5.9 % 50g 59%
Cellulose

! Amount of solids from an aqueous dispersion containing 40% solids.
The processing steps for manufacturing the Hydromorphone HCI tablets are as follows:

a. Dry mix the Ethylcellulose, Hydromorphone HCI, and Hydroxypropyl Cellulose

in a low/high shear mixer.

b. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.

c. Dry the wet granulation in a fluid bed dryer (or screen onto oven trays and dry).
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unit unit unit

Hydr onor phone 10 12 10 12 10 12 HG

Et hyl cel lul ose 60 72 50 60 40 48 Pol ynet hacryl ate

woOamemaesso 10 12 20 24 30 36 di spersion) Hydr orgpmepopk/000727
56 5656 Cellulose Total
The tablets were tested in wWitro using a USP Appar at us
2 (paddle) at 50 rpmat 37 degrees Cin 900 m of

simul ated gastric fluid to eval uate drug rel ease.

85 102 85 102 85 102 10

Drug

rel ease data was collected using a UV spectroneter

fl &’WI\Iﬁhl'rtHéJ Gﬁecﬁ%‘ﬁﬁlﬂﬁk t

results are pr

sente

yshe SRUREAAB I PLcf B0, Mibting IiBetter or

PCT/ ERd0@BIgi®0727 42 Tinme (hours) 4.3 4.4 4.5 0.5
1.5 24% 29% 28%

15% 17% 16%
33%

1 20% 24% 23%

2 28% 34%

4.7 and 4.8 are summuari zed bel ow. EXAMPLE 4.6 4.7 4.8
f. Cure the tablets in an oven.

Tablets were compressed to a weight of 102 mg to target a 12 mg dose as presented

Qniprsst ¥he3@Med gtanuldtion astatgetwsighf onbxginglk etatigh @blet press.

below.
EXAMPLE 4.3 4.4 4.5
Tablet Tablet Tablet
Granulation Granulation Granulation
Ingredient mg / mg / mg /
mg / unit i mg / unit mg / unit
unit unit unit
Hydromorphone
Y P 10 12 10 12 10 12
HCI
Ethylcellulose 60 72 50 60 40 48
Polymethacrylate
(aqueous 10 12 20 24 30 36
dispersion)
Hydroxypropyl
YETORYPIORY 5 6 5 6 5 6
Cellulose
Total 85 102 85 102 85 102

The tablets were tested in vitro using a USP Apparatus 2 (paddle) at 50 rpm at 37

degrees C in 900 ml of simulated gastric fluid to evaluate drug release. Drug release data

was collected using a2 UV spectrometer flow through system at a wavelength of 280 nm.

The results are presented below.




Ingredient g per % per g per %per g per %per batch
batch batch batch batch batch Oxycodone HC 100 g 10%
waQWey74B66 100 g 10% Et hyl cel | ul ose 550 g 55%P8B@P06/000727
35% 150 g 15% Pol ynmet hacryl ate 250 g 250 g 250 g 25%
25% 25% (aqueous di spersiom2 (625 g) (625 g) (625 Q)
Hydr oxypropyl 100g 10% 300g 30% 500g 50% Cel | ul ose
Amount of solids from an aqueous di spersion containing
40% solids. 5 The processing steps for manufacturing
Hig, OXycodone HO tablefs are as forfowsa Dry m=x
the Etihyl cel | pse, Oxycodone Hgly, and Hydr oxypr ogyl
@etsullose in a Iovv/ hi gh shear rrixer 10 b. Wile

acrazl gueousi—di-spersi r\n)
g [} —a6a I_UI _yIICL rCl\.aT_yl OIL u. \CAaAvAv Lo iumv ) Q‘P
P\g gnt i nueq#{m ng injthe | ow 7h/\ ? gh shear m xer Wr(tl I
a gr anul at i onadeqr ns. 20067 0783950 PCI7 HP20U6/ U0 ¢Z7
43 ¢ Dry the wet granulation in a fluid ped dryer (or

séfeer| onto o¥A trays And dry)29%d M 11| the dr i28et
gTzﬂll.ﬂ atTon U‘zﬁg/lg a screem ny T§4b/l \buu‘l gs—a—+ot 7%”9
|

i ipel ljer or  ©5Cillatin bar). Conpress the m
gedanuljati on t®l%ar get wei ght or159a/o singl e ktation 379
—t-ablet-—press— 5-Tablets were conpressed to a weight

of 100 ng to target a 10 ng dose as presented bel ow
ExAapRltRndofEdnip1és 8.6, 428h&h s TADLSimABRE BElow.

EXAMPLE 4.6 4.7 4.8
i g per % per g per % per g per % per
Ingredient
batch batch batch batch batch batch
Oxycodone HCI 100 g 10 % 100 g 10 % 100 g 10 %
Ethylcellulose 550 g 55% 350 g 35% 150 g 15 %
Polymethacrylate 250 g 250 g’ 250 g "
) ) 25% 25% 25 %
(aqueous dispersion) (625 g) (625 g) (625 g)
Hydroxypropyl |
100 g 10 % 300 g 30 % 500 g 50 %
Cellulose

! Amount of solids from an aqueous dispersion containing 40% solids.

5
The processing steps for manufacturing the Oxycodone HCI tablets are as follows:
a. Dry mix the Ethylcellulose, Oxycodone HC, and Hydroxypropyl Cellulose in a
low/high shear mixer.
10 b. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.



Ingredient nmg / unit

ng / u

nit ng |

unit

Hydr onor phone HC1 10 10 10 Ethylcellul ose 55 35 15
weabosreesacryl ate 25 25 25

Hydr oxypr opyl

simul ated gastric fluid to eval uate drug rel ease.

(aqueous di sper si ORLT/EP2006/000727
100 100 100

The tablets were tested in vdiro using a USP Appar at us

2 (paddle) at 50 rpmat 37 10 degrees Cin 900 m of

10 30 50 Cellul ose Tota

Drug

rel ease data was collected using a UV spectroneter

a ﬂu%ﬂ}éﬁ'

a1 on B ERLETh o Rulf

togevg éHﬁé 8rid

The re ts ar

4. 8 4BdlHitygdnol /

bR
presente
(hour s) S 1 439% 55% 36%

est

(o ot it
g Eng r@su@f] ld% ;&Ltgaagéglgel}er or

AR tr%ﬁ §1&d_ dry).

ano

45% WO

2006/ 079550 PCT/ EP2006/ 000727 44 2 71% 77% 50% 66% 4
9480 I2%GF¥ahe/ milled granulation to target weight on a single station tablet press.

5  Tablets were compressed to a weight of 100 mg to target a 10 mg dose as presented
below.
Example 4.6 4.7 4.8
Tablet Tablet Tablet
Ingredient
mg / unit mg / unit mg / unit
Hydromorphone HCl 10 10 10
Ethylcellulose 55 35 15
Polymethacrylate
25 25 25
(aqueous dispersion)
Hydroxypropyl
Y YPIOPY 10 30 50
Cellulose
Total 100 100 100
The tablets were tested in vitro using a USP Apparatus 2 (paddle) at 50 rpm at 37
10 - degrees C in 900 ml of simulated gastric fluid to evaluate drug release. Drug release data
was collected using a UV spectrometer flow through system at a wavelength of 230 nm.
In addition, Example 4.8 was tested in 40% Ethanol / SGF to evaluate the impact of
ethanol on drug release. The results are presented below.
. 4.8 in
Time
4.6 4.7 4.8 40% Ethanol /
(hours)
SGF
1 43% 55% 36% 45%




6 95% 97% 79% n/a 8 95% 98% 87% n/a 12 95% 99% 96%
n/a EXAMPLE 5 Conpositions A through F of Exanple 5
wanecgasssar i zed below. 5 In "ent (Trade Nane) PATRPLOED000727

EF (ng) (ng) (ng) (mg) (rmg) (nmg) Hydronorphone HC
12.0 12.0 12.0 12.0 12.0 12.9+ Ethycellul ose (Ethocel
Std. 70.0 68.0 66.0 64.0 62.0 60.0 Prem um7)

Hydr ogenated Castor G| 15.0 15.0 15.0 15.0 15.0 15.0
Hydr oxypropyl Cellulose 23.0 25.0 27.0 29.0 31.0 33.0

o (KIpcet Efjg Total (1200 75200 1200 12@ 012007 1200,
TheJJrOCGSSI ng conditions at thejtine oP sanmplijng are

4surrmr| zeld%el ow Extrudefs Leistritz B8% 27 10 Scr ewn/a

e ot i oAn-e or _rnt At Heatina Zone1 2 3-6

R A 4 v?ré%é}at%f“(a 15 40 19% 125 1b5 1350/

8 WD 0067 069550 PCI7EPZ0UfgRPU0/2Z7| 45 Gapdi T ons. Feeq,
rate (kg/hour): 412 Screw speed{(rpm: 90 Die PPlate

2Hol b di anB3%r (nm)|: 1.0 986 hol e die pl &%) 5 n/a

EXAMPLE §

Compositions A through F of Example 5 are summarized below.

In ient (Trade Name A B C D E F

(mg) | (mg) | (mg) | (mg) | (mg) | (mg)
Hydromorphone HCI 12.0 12.0 12.0 12.0 12.0 12.0
Ethycellulose (Ethocel Std. |70.0 68.0 166.0 64.0 62.0 160.0
Premium 7)

Hydrogenated Castor Oil | 15.0 15.0 |15.0 15.0 15.0 [15.0
Hydroxypropyl Cellulose  |23.0 25.0 127.0 29.0 31.0 (33.0

(Klucel EF)
Total 120.0 (120.0 [120.0 120.0 }120.0 }120.0

—— | — | —— el AL

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

Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 2 3-6 7-8 9-10 11-12
Temperature (°C) 15 40 125 125 125 135
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15

20

25

The processing steps for manufacturing the
Hydr onor phor phone HCL 12 ng nelt extruded nul ti

woaodeiocedsat es are as follows: 1. Screening: TheCT/EP2006/000727

Et hyl cel | ul ose, Hydronor phone HCl1 and 10
Hydr oxypr opyl cel | ul ose were4%creened though a #20 US
mesh screen. 2. Blending: The materials screened in
Step 1 were |oaded into an 8 qt. V-blender wth
intensifier bar and bl ended for 10 m nutes at anbi ent
tg&ggerature. 3. Extrusion: Materials blended in Step
CondiipBs-netered into a twin screw extruder fitted with
Féeddite (agBop):dcessed in to approxi mately 1 nm strands.
The extruder 15 was set on counter-rotation with zone
S@Eﬂﬁpﬁﬁﬂﬂ§%¥99enperatures ranged from 15C to0135C 4.

feM%hle dRRRE (ARYS]. O -Kole aRIpRddeon a conveyor at
Dgﬂgkgnt ?enperaguﬁg. %ﬁﬁ.Pelletizing: The cool ed
strands were cut into pellets approximately 1 nmin

engt h Usi L ' he mg melt
ThePRuReiisREs PR ARE ttlyBonahGRRbATICTIE me melt
eRritkR0 muliSparestiates nreen follbhvs: pel | ets retai ned on the #20
US nesh screen were collected. Fornmulations A C and

F were tested in vitro using a USP Apparatus |

( bas ketiniapPEHeat b cel Rlosd, My drpvpho@idegnées C i n
vari ous concentrations of ethﬁggl in g?ﬁ.ni i nul at ed
25 gEdraxypropyiceiylesedyegricresgediboust ALY PREMSShYey™ of
etfa : Ukdrs 1chded infd £5886 Fcblender
et onl Shehal BB AsRenclIESIEA W6 Laa s opeat

Hy dr evithripteosiGerrter entlldnded ferol Oninytes 8t gpbigntdemeperaimunt
concanerabTaf oy b B Sy Ay R ooy e
fitted with a die and processed in to approximately 1 mm strands. The extruder
was set on counter-rotation with zone (barrel) set-temperatures ranged from 15°C
t0135°C.
4. Cooling: The strands were cooled on a conveyor at ambient temperature.
5. Pelletizing: The cooled strands were cut into pellets approximately 1 mm in
length using a pelletizer.
6. Screening: The pellets were screened through a #16 US mesh screen and a #20

US mesh screen. The pellets retained on the #20 US mesh screen were collected.

Formulations A, C and F were tested in vitro using a USP Apparatus I (basket) apparatus
at 100 rpm at 37 degrees °C in various concentrations of ethanol in 500 ml simulated
gastric fluid in order to determine the impact of ethanol on drug release. The results are

presented below.
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10 14 15 22 39(3.5) 20 14(0.9) 17(1.2) 20(1) 88(8.0)
30 27(1.8) 30(2.1) 34(1.7) - 40 39 (2.6) 45 (3.2) 55

W020@)07%80 (8. 8) The results above show t hat PCT/EP2006/000727

hydr onor phone rel ease fromfornulations A, C, and F
was unchanged in ethanol cofgentrations up to and

i ncluding 20% v/v. This is an inprovenent on Exanple
1 (the current Pall adone formul ation) which has an
eight-fold 5 increase in hydronDrphone rel ease under
‘mm“ : "}“H ({Yng oﬁgu eYéa¥ (F ngﬁl}’m utlen ¥ f;g t%
NMas an i ncreasle

but the i ncreases rel ative gmountakkasd mrSGEEGF wer e

I %l“TEuﬁ}’Z!D" /fha U ent
;gﬁﬁfllg)&one f or|mul at ign). 10 LEl6 F Example 1

Roneataned fg) oxone dosage florm conprji sing 10 np

wxynndnnp hydriochloride and 5 ng ndl oxone

19/drochl ori de @énponent weil ght [ng/té@l et] Oxyldodone
ydrochtoride 11950 corregppnding [Z Exycodon 8% (1.6)

Hﬂjrochl ori de lanhydrous 10. WO 20 9079550 )

POT/ EP2006/ 000227 47 nal oxofie hydragbl ori de dj3wydrsat e

ding—to Nal-aoxeone h\/rir ochloride

tthydrous 5. Ogi 12409 done k387 6.0 ERRYD cel | u)$@05
Cgp 10. 00 St ealrnyr(lgbconoT ‘r?@@l) 34 (1.7) _

40 ' 39 (2.6) 45 (3.2) 55 (2.8) 97 (8.8)

The results above show that hydromorphone release from formulations A, C, and F was
unchanged in ethanol concentrations up to and including 20% v/v. This is an
improvement on Example 1 (the current Palladone formulation) which has an eight-fold
increase in hydromorphone release under these conditions. At 30% and 40% v/v ethanol
there was an increase in release for formulations A, C and F but the increases relative to
release in SGF were lower than those obtained with Example 1 (the current Palladone

formulation).

EXAMPLE 6

Oxycodone/naloxone dosage form comprising 10 mg oxycodone hydrochloride and 5

mg naloxone hydrochloride

Component weight [mg/tablet]
Oxycodone hydrochloride” 10.50
corresponding to

Oxycodone hydrochloride anhydrous 10.00




Lact ose nonohydrate 64.25 Talc 2.50

Magnesi um Stearate 1.25 filmcoating opadry Il HP
wohode®79558. 72 85F18422 1) cal cul at ed based onprexmegioedo0727

noi sture content qualitative conposition: see below 5

EXAMPLE 7 Oxycodone/ nal oxoneddosage form conpri sing 20

ng oxycodone hydrochl oride and 10 ng nal oxone

hydr ochl ori de Conponent wei ght [ng/tablet] Oxycodone

hydrochl ori de 21.00 corresponding to Oxycodone

I RE i BUVRARRYS  20. 09 Tl gxome hydrochtoride-
d%%&gg g%:(g(? rhg‘g‘é%ﬁ [ n%@‘flo Nal oxone "hydr ochl ori de
carmaspinding tl0. 00  Povi done KSC) 7.25 Ethyl cellul ose 45

12. 00 2006/ 079550 PCT/ EP20Q6/.000727 48 St |
l\gﬁg%%ggy%r\éggﬁmpq_@ Y%ggs monohydr at e({054. 50 Talc fggy

IegasKaor Stearate 1.25 fil m coatgohg opadry TT HP
pink 85F24151 4 17 2) calcylated based on expected

KibylselilesecdSrpent 10.00
Stearyl alcohol 25.00
Lactose monohydrate 64.25
Talc 2.50
Magnesium-Stearate 125
film coating opadry II HP white — 3.72
85F18422°

1} calculated based on expected moisture content

°  qualitative composition: see below

EXAMPLE 7

)

Oxycodone/naloxone dosage form comprising 20 mg oxycodone hydrochloride and 10

mg naloxone hydrochloride

Component weight [mg/tablet]
Oxycodone hydrochloride” 21.00
corresponding to

Oxycodone hydrochloride anhydrous 20.00
naloxone hydrochloride 10.90
corresponding to

Naloxone hydrochloride anhydrous 10.00
Povidone K30 7.25

Ethyl cellulose 45 cp 12.00




qual itative conposition: see bel ow 5 EXAMPLE 8

Oxycodone/ nal oxone dosage form conprising 40 ng
woxymwadesse hydrochl ori de and 20 ng nal oxone  PCT/EP2006/000727

hydr ochl ori de Conponent wei ght [ng/tablet] Oxycodone

hydrochl ori de 42.00 correspthdi ng to Oxycodone

hydr ochl ori de anhydrous 40.00 nal oxone hydrochl ori de

di hydrate 21.80 correspondi ng to Nal oxone

hydrochl ori de anhydrous 20.00 Povi done K30 14.50

(¢ a)

A a1&EL Urose 45 Tp 2400 [Steanylzjat ctohot—5900
ac 5§e nonohydrate 109.00 Talc 2588

Iwhgmesumnhﬁhaarate 2.5 f|In1coatBh@00padry 1 HP

eH-ew—-8-—33—85F32109 - WO-2006/-079550 PCT/-EP2006/ 000727
1 UJ1 4 v pv UT JO9CU T Ot o9~ oooTt=f

1T OVW O, JJ
g@kB) cal cul ated based on expected m8i sture cont ent

Mh@{egﬁlﬁpseégra&onpo& fTon: see [bel owjpsQual itati ve
conposition of the filmcoat [Opadry [1 HP white pink

fgl@l qogtingerasreHER piok 8§18U22 85F24181 85F32109

Standard

2) calculated based on expected moisture content

° qualitative composition: see below

EXAMPLE 8

Oxycodone/naloxone dosage form comprising 40 mg oxycodone hydrochloride and 20

mg naloxone hydrochloride

Component weight [mg/tablet]
Oxycodone hydrochloride” 42.00
corresponding to

Oxycodone hydrochloride anhydrous 40.00
naloxone hydrochloride dihydrate 21.80
corresponding to

Naloxone hydrochloride anhydrous 20.00
Povidone K30 14.50
Ethyl cellulose 45 cp 24.00
Stearyl alcohol 59.00
Lactose monohydrate 109.00
Talc 5.00
Magnesium-Stearate 2.5
film coating opadry Il HP yellow 8.33
85F32109°




Pol yvi nyl al cohol part. + + + Ph. Eur. * hydrolized
Titaniumdi oxide (E 171) + + + Ph. Eur. * Macrogol

wO3b@/079s50+ Ph. Eur. * Talcum + + + Ph. Eur. PCLE®Z006/000727
oxide red (E 172) + NF* /EC Directive Iron oxide

yellow (E 172) + NF* /EC Dir4ctive * current Edition
10 The above descri bed dosage forns were prepared by
nelt extrusion. Oxycodone hydrochl ori de and nal oxone
hydrochl ori de are bl ended w th povi done,

et hyl cel | ul ose, stearyl alcohol and | actose, the bl end
is screened to renove aggl onerates and further

bl &nddenlatethesedyingerpgctpdgnoispketcorisot r uded uti |l i zi ng a heated
t Wb N gSaGifa@W cen{fokitiéhedee beldwo fOrm strands which are mlled
to produce granules. The granules are blended with 15
tal c and magnesi um stearate, conpressed into capsul e
shaped tablets, which are then filmcoated. WO

2006/ 079550 PCT/ EP2006/ 000727 50 EXAMPLE 9

Di ssol ution testQuakitatiyp sesapesitionrpfasllrneass was
assenbl ed in accordance wth the USP 5 basket/

100r pny 900l di ssol ution nedia nethod as_descri bed

@p@dryIIIHSP 23. The %@t@' fied dhagol utioge®di a|"WRefRrence to

transferred into eadh vessel W th the bath tenpenature

set to 37.0 0.5 C ABPFERZANo| i Bl vv§|5535f31108 yabagdard
transferring—thetapp |TJp||cu.., afrotrt—ef—ethanot—+

%W‘SVWQ?%%H rilc*Fluid (SGF) wit hout *pepsi n|(Ph-&ur. *

Bydrbiiel ethanol witlh 891 nL of SG- for fa 1% et hanol

nedia). 10 A single |tablet was|transferried into ¢ach

YRS®h dl&lmﬁ)ms drawn fromeach vessegl at Ph. Eur. *

Macrogol 3350 + + + Ph. Eur. *

Talcum + + + Ph. Eur. *

Iron oxide red (E 172) + NF* /EC Directive

Iron oxide yellow (E 172) + NF* /EC Directive

* current Edition

The above described dosage forms were prepared by melt extrusion.

Oxycodone hydrochloride and naloxone hydrochloride are blended with povidone,
ethylcellulose, stearyl alcohol and lactose, the blend is screened to remove agglomerates
and further blended. The blend is melt extruded utilizing a heated twin screw extruder,
to form strands which are milled to produce granules. The granules are blended with
talc and magnesium stearate, compressed into capsule shaped tablets, which are then

film coated.
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15

20

four time points: 10, 30, 60 and 120 m nutes. Using
the HPLC test nethod sanples and (correspondi ng)

webtersdassds were injected onto the col um to dePeTmPz®6/000727

t he amount of oxycodone HC and nal oxone HC

di ssol ved. 15 Twel ve differefi concentrations of

et hanol were tested, 0% 2% 4% 8% 12% 16%

20% 24% 28% 32% 36% and 40% Exanple 9 / dissolution
results of Exanple 6 20 dissolution (% nal oxone HC

(ratio to dissolution (‘@zgﬁﬁﬂﬁ@e amount rel eased
in SG 0 % al cohol) O o anount rel eased
in SGF 0 %alcohol) 10 30 min. 60 mn. 120 ~',110 mn.

30 mn. 60 mn. 120 ethanol mn. mn. mn. 0 17 29
Digsadatiopgesig 39 53 2 17 29 39 53 15 28 38 52 4 18 29

27 49 WO
oeroet i Eaaar mRy Brotq s W s YRS, 15 o
i3gket/2 00rpgr/IMni dis3luEOn MRi24neBRd4S deRbibddbe.25inIAH02D)Thé 5

2 . 2(0.8) 44. 24 13 34. 45 10 23 32 44 28 14 25
oifi 80yl sigie S5 addy e E3a Gty viytpdiire
eAt03 .45 0 B2 A1iRcthahdlic A13dik Iveldpr3pdrfd By trddsfdifing 2he appropriate
g’n}o(ucr)l’t gi) etﬁaAflol in USP Simulated Gastric Fluid (SGF) without pepsin (i.e. 9 mL of

ethanol with 891 mL of SGF for a 1% ethanol media).

A single tablet was transferred into each vessel. A sample was drawn from each vessel at
four time points: 10, 30, 60 and 120 minutes. Using the HPLC test method samples and
(corresponding) standards were injected onto the column to determine the amount of

oxycodone HCI and naloxone HCI dissolved.

Twelve different concentrations of ethanol were tested, 0%, 2%, 4%, 8%, 12%, 16%,
20%, 24%, 28%, 32%, 36% and 40%.

Example 9 / dissolution results of Example 6

dissolution (%) naloxone HCI (ratio to ! dissolution (%) oxycodone
amount released in SGF 0 % alcohol) HCI (ratio to amount released
. in SGF 0 % alcohol)

% 10 30min. 60min. 120 /10min. 30min. 60min. 120
ethanol  min. min. min.

0 17 29 40 53 4 16 28 39 53

2 17 29 39 53 ¢ 15 28 38 52

4 18 29 39 52 4 15 27 37 51

8 16 27 37 50 4 14 26 36 49




Exanple 9 / dissolution results of Exanple 7
di ssolution (% nal oxone HCl(ratio to dissolution (%
woxymodegsse anount rel eased in SGF) HCl(rati o POTARZIOGD00727

released in SGF) %10 . 30 min. 60 mn. 120 10 mn.

30 mn. 60 mn. 120 ethanol5imn. mn. mn. 0 16 28

39 52 16 28 39 53 2 16 28 39 52 15 28 38 52 4 16 28

38 52 15 28 38 52 8 14 26 36 51 14 25 36 49 12 16 26

37 49 13 25 34 47 16 15 26 36 49 13 24 34 47 20 15

glgj H221)612 2?533-45%3 53 4‘441? Lg D) 3 ﬁ E 47

L’

22181 43 1436| 14724 {33384 12 2P 32 44 WD 2PO6/|073350| 45

PCT/ EPY2°QANE&. ANN7Z27 52 A0 424 240 0146 12 122
L7 T VAW \vJ Y T

4

o 9

33?@. 9) 4 Exapl ¢ O] ssH ut or2resul 3% qf 3308l ed4

8 dissol uizi op (P9 nal gyone Hd (ratihg r)'_ldcjr3SSCI UGHON [~ 44
(%9 oxycodonk amnint rel @ased ijn SGF) (rlatio to

an%&nt rell4ea>edZ5 i SGF) % 145 30 nild. 60 Mn.| 130 1( 44

AR AL Tl PR f‘zxf“’é‘ S A I R T
36 13 24 33 45 ¢ 11 22 31 44
40 13 24 33(0.8) 45 10 22 31(0.8) 44

Example 9 / dissolution results of Example 7

dissolution (%) naloxone HCl(ratio to ; dissolution (%) oxycodone

amount released in SGF) HCl(ratio to amount released

in SGF)

% 10 - 30min. 60 min. 120 10 min. 30 min. 60 min. 120

ethanol  min. min. min.
0 16 28 39 52 f 16 28 39 53
2 16 28 39 52 15 28 38 52
4 16 28 38 52 15 28 38 52
8 14 26 36 51 14 25 36 49
12 16 26 37 49 7 13 25 34 47
16 | 15 | 26 | 36 | 49 | 13 | 24 | 34 | &
20 15 24 133(0,8)| 45 13 23 32(0,8) | 43
24 14 23 33 45 12 22 32 44
28 14 24 33 45 13 23 32 44
32 13 24 32 4 3 12 22 31 43
36 | 14 | 24 | 33 | 44 & 12 | 22 | 32 | 4
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2 13 23 33 46 13 23 33 46 4 13 23 32 44 12 23 32 44
8 13 23 32 43 12 22 31 43 12 12 22 30 42 11 21 29 40
wa@odkh7¢5030 41 10 20 28 40 20 11 20 28(0.8) BOrAxP2a8/000727

27(0.8) 38 24 11 20 28 38 11 19 27 38 28 12 20 27 38
711 19 27 38 32 11 20 288 ' 10 19 27 37 36 11 19

28 38 11 19 27 38 40 11 19 27(0.8) 38 10 19 27(0. 8)

37 5 The dissolution results of Exanple 6 to 8 are

shown in Fig. 2 and 3. Fig. 2 shows the dissolution

o £\

7 49T OXyGodpne afte T s forexangt N
01 bRl e amrs 7 ST B4 pY ahd exa g?f@?g/ 4
(CM/N 20/40 PR). Fig. 3 shows the correspondi ng
of. n on fter two hours. 10
H&m G°s &h%%ﬁgﬁﬁ}? ?he anmount of rel eased
actlve even decreases, while between 20 and 40 %
ethanol the release |Q$tahle This can be ohserved

dr‘%?P‘“éWdo@dWéﬂw P§d6rtv 9550 PCT/ EP20B810007(75) o3 odone
WSERFORRLASE 5099 e oxone VL dEH OBARM hiR PRl
EXANPLES 10 TO 13 5 The conpothlonhlﬁﬁFExanples 10
S 13,207, Bt LSl LT G A TR 12
eftin6l 10nmn.10. 0 10 0 min. min.
0 13 23 34 45 13 24 33 46
2 13 23 33 46 7 13 23 33 46
4 13 23 32 4 & 12 23 32 44
8 13 23 32 43 12 22 31 43
12 12 22 30 42 7 11 21 29 40
16 11 21 30 41 10 20 28 40
20 11 20 28(0.8) 39 11 19 27(0.8) 38
24 11 20 28 38 11 19 27 38
28 12 20 27 38 11 19 27 38
32 11 20 28 38 ’ 10 19 27 37
36 11 19 28 38 11 19 27 38
40 11 19 | 27008 | 38 & 10 19 | 27(0.8) | 37

The dissolution results of Example 6 to 8 are shown in Fig. 2 and 3. Fig. 2 shows the
dissolution (%) of oxycodone after two hours for example 6 (OX/N 10/5 PR), example 7
(OX/N 20/10 PR) and example 9 (OX/N 20/40 PR). Fig. 3 shows the corresponding

dissolution (%) of naloxone after two hours.

Between 0 and 20 % ethanol, the amount of released active even decreases, while

between 20 and 40 % ethanol the release is stable. This can be observed for oxycodone



thyl cellulose N10 41.8 nil 32.0 nil udragit RS PO
nil 41.8 nil 22.0 wudragit RL PO* nil nil 10.0 20.0

wekemwroydssal cohol 14.0 14.0 14.0 14.0 udragit NETAR2D6/000727
34.2 (S), 34.2 (S), 34.0 (S), 34.0 (S), [85.5 (D]
[85.5 (D)] [85.0 (D] [85.043D)] Total 100 100 100
100 S = solid weight D = dispersion weight 10 *
Eudragit RS PO poly(nmeth) acrylate with 5%

trimet hyl ammoni utmet hacryl ate chloride * Eudragit RL

. 1,00

ket 2R Mo Sy Rothudid it hpsct 0.1l g dgsage formgot
e&@fﬂﬂb%m%erm on (%w/w, water |ost by evaporation
15 neutral poly(ethylacrylate nmethyl methacryl ate)
copol ynmer WD 2006/ 079550 PCT/ EP2006/ 000727 54 A
procedure for prepariEKAMBIES pTO 3/l ates of Exanpl es
10 to 13 in the formof ©pellets is approxinmately:
Step 1. The oxycodone was bl ended for 5 mnutes with
et hyh"hE@&ﬂlﬂds@t%s%ﬁﬁﬁﬁﬁplemqg'a'ie ok RL PO and
stearyl alcohol in the Gal 10 high shear mxer 5 Step
2. Eudragit NE 40 D di spersion was sI OV\A y added by aid

1 o

of rstattiT Pump ont th Fs—from—
S ai%riJ:‘,.lFTln the Gral 10 nixilng o U@M‘fvh\e f or
Exanpl es 12 and .I.EXEuﬁpIEQG \Eidah@Ie el NE&nple R | Example 13
xi-ngl-chopping—|Step-—3—T thon of Eudragit
NE 40 D was continued unti I gr anul e |formation
OBRYEIdEHe mart T tie Hypy 2ot NE g Bvas—ggded: 10.0
Ethyl cellulose N10 41.8 nil 32.0 nil
Eudragit RS PO* nil 41.8 nil 22.0
udragit RL PO* nil nil 10.0 20.0
Stearyl alcohol 14.0 14.0 14.0 14.0
34.2(S), 34.2 (S), 34.0 (S), 34.0 (S),
Eudragit NE 40 D* ® ®) ©) ®)
{85.5 (D)] [85.5 (D)] [85.0 (D)] [85.0 (D)]
Total
100 100 100 100

S = solid weight
D = dispersion weight
* Eudragit RS PO: poly(meth) acrylate with 5% trimethylammoniummethacrylate
chloride
* Eudragit RL PO: poly(meth) acrylate with 10% trimethylammoniummethacrylate
chloride
* Eudragit NE 40 40% dispersion (% w /w), water lost by evaporation
neutral poly(ethylacrylate methyl methacrylate) copolymer
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.10 Step 4. The application of Eudragit NE 40 D was
periodically halted to permt scraping of the sides
wohodele9sso xi ng bow . Step 5. After all the Eudpagier204&000727

40 D had been added, the wet granules were extruded
through a conventional extriter and then dried in a

fluid bed dryer at approximately 44C. 15 Step 6. The
dried granules were cooled to roomtenperature and
collected. Step 7. The granules were then fed at a

oq nt‘{) g‘lreol(ﬁecgur? ﬁgr} %%Gﬁﬁ#ﬁlgﬁ EértlFlﬁatM} &f Bxabfble£d foUBSH the form of

equi ate, a conveyor and
péIRtsietpBetimatety:heat ed stations (zones) torque and

nNE: :St%; isiﬁf{ gxfozg{)é)el \lygv@ﬁ%degfxt/g)pg jBlnE%nWﬁgt %[}; c(:l@lose and/or
Egdrgté;}t 19 PRI 120 add SredrgDaléchol & thOGe 10]:)1glﬂsh6ar]rﬂ15:er
=115 70-72 50-60 12 80-105 90- 1009@6(?% 4 g ol
90 1$1@p 20Budragit 76 48 13 Hisgersign wisode y aid f a pefistltic
pEn%;l; / EP ZtQQ %h%ggd?g&teré@ fdne S{egeldmrtﬁ& SR Aifing Bowl, Bre-warmed

€ Sscrew speed O to 141 rpm The ext ruded
ﬁﬁ&namgkswennd¢an1%§@ whaynﬁn@mnmﬁéudmékh@ﬂﬂn%n a

gowg 67’? nlgnglczi'lpiphc ny]liud’] gﬁd R 4?]15 thas Rfikiedul AP granule

tern e cut procedure can

| thenaEensiiaeedall EiétEudﬁ@ﬁte\IEm@Dgxeas adﬂecbmthe orifices of

the die-head of a Leistritz. r r.
i bl o B eagt ot Bt ) R otes ROUEE I ff gormi
%hg Sgg§opmg%ﬁxﬁg@§§pre and still nmolten from

ces of the die plate. The bl ades m%uld sweep
over Stq:p 55 Wffen el thay BudiagigNE-49d3 dnad @eq_rgacbigg £ fest granules were

eéﬁ}‘u{ ﬁ]é%ugv\n 2)%%1%%990@)% AR 6RO thed NBieGUL £XAUiWARE dryer at

t en orm rounded surfaces.
approximately 44°C.

Step 6. The dried granules were cooled to room temperature and collected.
Step 7. The granules were then fed at a controlled rate to a Leistritz Micro 18
extruder equipped with a 1.0 mm die-plate, a conveyor and pelletiser and heated stations

(zones) torque and melt pressure as follows;.
Example Temperature (°C) Melt Pressure (bar) Torque (%)

Zones 3-8 Zones 9-10

10 115-120 115-120 63-72 59-62
11 110-115 110-115 70-72 50-60
12 80-105 90-100 73-86 64-72

13 90-100 100-110 76-96 67-85
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Hypot hetical ly, although in the above Exanples a
Leistritz Mcro IS extruder could be used, a |larger

wexboedessp) for exanple a Leistritz Mcro 27, nmRgTER2006/000727

preferred to handle 15 materials requiring a higher
torque for processing. EXAVAAE 14; The nul ti

particul ates from Exanples 10 to 13 were tested to
determine their potential 20 for tanper resistance as
follows: 1) 400 ng of the nulti particulates from
Exanples 10 to 13 were either crushed between two
spoons or in a pill crusher, such as a Pill Pulverizer
He fsal Idtebyas&iébo 2.6Heglht ircithe sdPevo dpeztid 00 anth 1t dpemd The extruded

xtracted i.n m .water .heated to boiling on a s
SRHESET Pariy Qa5 0 R & o usnbB e oS ndHeal muti
extidudedsed were then determ ned by HPLC and detection
by UV at 210 nm wavel ength and are shown in the chart
of Figure 4 and below. WD 2006/ 079550

IE&MI’EP@Q%AIQQ%ZI%Z&G C%ﬂ%@@e@a @a%q)%}gnﬁ%r&? %@(ﬂ}l&{{g CIPeI‘gGS
frorg 111162>r932651<?f t@ﬁdlt sheadiof :PLtlbtrlt?r axsfuder. A rBtar)chifttr 8h 800 blades
5.24. 15. 07

‘eudbe 2RO ol e ol f fudedfnoeny b R 0l rtal om

tm:l btlﬁcep af thle(:lh.d lamesmermmegmmﬂ Scep OvérQhel shré 6f the die-head to

sub'ect %ﬁgrlndlgg a nortar and pestle with 24
%es st d sord 15 gutsxgydate pestiglerwopld tengigp form

@mn&@@@ﬁagg 37 C for 45 m nutes. The anobunt of

oxycodone di ssol ved was then determ ned. by the nethod

described in 1) above and the results are represented

tﬂ{% calg/a%tlfbtﬂg% fn t‘ﬂ% ag &lﬁé@pﬁ@ Qq—fg@g)%(%lcf eiitrg)d(%r r?’BPlg be
Lnsgd @da’gpﬂ extrii@er, for example a Leistritz Micro 27, may be preferred to handle

materials requiring a higher torque for processing.

EXAMPLE 14;

The multi particulates from Examples 10 to 13 were tested to determine their potential

for tamper resistance as follows:

1) 400 mg of the multi particulates from Examples 10 to 13 were either crushed
between two spoons or in a pill crusher, such as a Pill Pulverizer as sold by Apex
Healthcare Products, and then extracted in 2 ml water heated to boiling on a spoon and
filtered off. The amounts of oxycodone extracted were then determined by HPLC and
detection by UV at 210 nm wavelength and are shown in the chart of F igure 4 and

below.
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Intact 1.92 0.62 13.74 5.30 24x MNortar

4.02 & Pe

woepmstoreisons of the test.
to e) 400 ng of the nulti

stle

3)

1.32 0.81

10 * Values are the nean of two
In each of extracPCOEB2@5/000727
particul ates from one of

Exanples 10 to 13 were treat®l respectively as

foll ows:
sol vent

the nul ti

particul ates were
indicated in a glass flask which was then

9.53

15 placed in the

heat ed (|f heatlng i's |nd|cated) over a wat er bath
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) treattn

foll owed by 15 m nutes
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'l o IIT
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bTIII wat-et
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aT rJg O

shaking. d) heating for 5

Ng;

5

Valubese ihe énolf twatepetittdns bPtheGedtol | owed by 15 minutes
e) 15 minutes shaking in 10 m 40 % et hano

shaking.
room t

0 Exa

enperature.

10 The test

fhe %Ob%@é’lﬁqh@ﬁﬁlt%éulé@és b tE&gm @06t PR W s
nple 11 Exanpl e anpl

3 40% et

results are shown in

SareRLg

grinding i 12@ mpRytap @msﬂ@wgh 23 5otﬁ@ons of the pestle and the product placed in

900 ml water at 37 °C for 45 minutes. The amount of oxycodone dissolved was then

determined.by the method described in 1) above and the results are represented in the

bar chart of Figure 5 and below.

Mean Oxycodone Released (mg)*
Example 10 | Example 11 | Example 12 | Example 13
Intact 1.92 0.62 13.74 5.30
24x Mortar | 1.32 0.81 9.53 4.02
& Pestle

* Values are the mean of two repetitions of the test.

3)

In each of extractions a) to €) 400 mg of the multi particulates from one of

Examples 10 to 13 were treated respectively as follows: the multi particulates were

placed in the solvent indicated in a glass flask which was then heated (if heating is

indicated) over a water bath. The flask was then subjected to shaking for the time

indicated using a Stuart Scientific Flask Shaker Model SF1 set at 500 to 600 oscillations
per minute. After extraction the amount of oxycodone dissolved was then determined by

the method used in 1).



roomtenp. (21.4%by w) (71.7% by wt) (59.8% by wt)
(79.6% by w) 15 mn shake Water 1.22 ng 1.39 ng 3.47
wogod/0tdssag roomtenp. 15 m n shake (3.0% by ®RCY/EP3006060727
by wt) (8.7% by w) (7.8%by w) Water 4.08 2.71
22.94 16.02 50 Cfor 5 mn3/5 mn shake (10.2 % by
w) (6.8 %by w) (57.4 %oy wt) (40.1 %by wt) Water
5.34 5.28 37.09 35.78 75 Cfor 5 mn 15 m n shake
(13.3 % by wt) (13.2 %by w) (72.3 % by wt) (89.5 %
by wt) Water 6.60 33.18 37.92 35.36 100 Cfor 5 mn
15 mn shake (16.5 % by w) (82.9 % by w) (94.8 % by
vvt) @138154111%1@4 shakindi® 19 iR DetSH b nPERpERRAE6/ 000727

pr e?ﬁ 0?‘- g%-lilolgu %5 P lﬂ)cmf Watgr%iggl\kﬁféuégedfﬁ%cé{aﬁ%%s

Extractshak]m'grest and dissolution profiles 10 400 ng of

the nulti artlclatesfromoe of les 15 to 21
Wer e cb| heating fog 5 I)%n“tps in 10 ml water at 75 °C folrlr(Pwed by 15 minutes
shaking.

d) heating for 5 minutes in 10 ml water at 100 °C followed by 15 minutes
shaking.

€) 15 minutes shaking in 10 ml 40 % ethanol at room temperature.

The test results are shown in the attached bar chart of Figure 6 and below.

Example 10 Example 11 Example 12 Example 13

40% ethanol
8.54 mg 28.26 mg 2391 mg 31.85 mg

room temp.
P (21.4% by wt) |(71.7% by wi) |(59.8% by wt) |(79.6% by wi)

15 min shake

Water
1.22 mg 1.39 mg 3.47 mg 3.11 mg

room temp.
P (B.0%bywt) |(3.5%bywt) |(8.7%bywt) |(7.8% by wt)

15 min shake

Water
50 °C for 5 min

15 min shake

4.08 2.71 22.94 16.02
(102 % by wt) | (6.8 % bywt) [(57.4%bywt) |(40.1 % by wt)

Water
5.34 5.28 37.09 35.78
75 °C for 5 min
) (13.3% by wt) [(13.2% by wt) |(72.3 % by wt) |(89.5 % by wt)
15 min shake
Water
6.60 33.18 37.92 35.36
100 °C for 5 min

(16.5 % by wt) [(82.9 % by wt) |(94.8 % by wt) |(88.4 % by wt)
15 min shake
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40% et hanol at room tenperature and subjected to
shaking for 15 mnutes using a Stuart Scientific
weéheawl783aker Model SF1 set at 500 to 600 osci PCatEP2ws/000727
per mnute. After extraction the anount of oxycodone
di ssol ved was then determ nef8 with detection by HPLC
wth UV at 206 nm wavel ength. The extraction results
are presented in Table 2 15 and Figure 7. The
di ssolution profiles are determ ned using the Ph. Eur.
Basket Apparatus at 100 rpmat 37C in 900 m SGF
optionally with 40% et hanol and detection by HPLC
with UV at 206 nm waVIEXAMRIIES TH&OQd24sol ution results
of Exanples 15 to 21 in SGF with 40% et hanol are
presented in Table 3 and Figure 8. The dissol ution
Tuibéd Exesnplaf 15Hs 2apkeseskhtetl g 24ble 1 bSGkv. are provi ded in
Tabl e 4 and of Exanples 15 to 20 also in 20 Figure 9.
The dissolution results in SGF with 40% et hanol and in
SGF for Exanples 22 to phdaiypg 5oVvi ded in Tables 5
and 6 and Figures 10 and 1T, respectively. WO
2006/ 079550 PCT/ EP2006/ 000727 59 u O O O O0O0OO0O0O0

- o7 A Aot et SOl o - o

h~aOV1N x O

400 mg of the multi particulates from one of Examples 15 to 21 were placed in 10 ml
40% ethanol at room temperature and subjected to shaking for 15 minutes using a Stuart
Scientific Flask Shaker Model SF1 set at 500 to 600 oscillations per minute. After
extraction the amount of oxycodone dissolved was then determined with detection by
HPLC with UV at 206 mm wavelength. The extraction results are presented in Table 2
and Figure 7. The dissolution profiles are determined using the Ph. Eur. Basket
Apparatus at 100 rpm at 37°C in 900 ml SGF optionally with 40% ethanol and detection
by HPLC with UV at 206 nm wavelength. The dissolution results of Examples 15 to 21
in SGF with 40% ethanol are presented in Table 3 and Figure 8. The dissolution profiles
of Examples 15 to 21 in SGF are provided in Table 4 and of Examples 15 to 20 also in
Figure 9. The dissolution results in SGF with 40% ethanol and in SGF for Examples 22
to 24 are provided in Tables 5 and 6 and Figures 10 and 11, respectively.
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TABLE 3 Di ssol ution Results for

SGF with

40% et hanol

Exanples 15 to 21 in
10 Time % Oxycodone Rel eased

woOhowersdsskex. 15 Ex. 16 Ex. 17 Ex. 18 Ex. 19 EXPCREPED06/000727
21 00. 000000 0.5 3®.80 33.43 39.21 34.78

04 76.65 1 54.08 50.60 59.54 52.55 47.51

08 1.5 64.96 60.04 70.47 63.28 57.41 77.97

30. 64 43.

66.22 97.

73. 42 68. 88 78. 38 IAM__S 13 85.89 97.70 3

X{rag ] A N6
Exarrpl es 15 to 21 1@,&{},}&%@1@?3@5&“3@5}) EP2006/ 000727
61 TABLE 4 Dissolution Results for Exanples 15 to 21

in SGF Time % Oxycodone Rel eased (hours) Ex. 15 EX.

10

g 530 g Kot e i
AR, A L T
S5 54529 fo 72 51 SaU7 © 4138 32,34 c0 328 14
gé $g6gg ;LlL 9912 ﬁ)7|$‘47—35 46 ﬁ rT9A 488273454
17 7.6 18.9
18 7.5 18.8
19 6.6 16.4
20 7.1 17.8
21 18.8 46.9
5
1)Mean values are taken from two runs of the test for each of Examples 15 to 21
TABLE 3
Dissolution Results for Examples 15 to 21 in SGF with 40% ethanol
Time % Oxycodone Released”
(hours) | Ex. 15 | Ex.16 | Ex.17 | Ex. 18 | Ex. 19 | Ex. 20 | Ex.21
0 0. 0 0 0 0 0 0
0.5 35.80 | 3343 | 3921 | 3478 | 30.64 | 43.04 | 76.65
1 54.08 | 50.60 | 59.54 | 52.55 | 47.51 | 66.22 | 97.08
1.5 64.96 | 60.04 | 7047 | 63.28 | 57.41 | 77.97 | 97.78
2 7342 | 68.88 | 7838 | 71.80 | 65.13 | 85.89 | 97.70
3 85.00 | 81.07 | 89.12 | 84.02 | 77.03 | 94.65 | 98.32

1)Mean values are taken from two runs of the test for each of Examples 15 to 21

15



7 48.53 37.91 70.05 52.39 37.49 87.99 98.82 8 51.68
40. 86 74.41 56.22 40.14 91.46 99.03 9 54.23 43.06

wWoaIB78B02 42.56 93.75 99.02 10 56.51 44. 83 80T&P2©3/000727

44.76 95.73 98.9 11 59.33 47.08 83.64 64.68 47.06
96.79 98.9 12 61.14 48.89 85.61 68.2 48.74 97.92
99.14 13 63.54 50.95 88.43 70.76 51.06 98.97 98.81
14 65.14 52.43 89.84 71. 7%98.41 98.53 15 66. 99
53.83 92.51 72.51 54.22 9 72 16 68.67 55.13
g;f Zé ;; 03DaRoliatRR: lﬁ&uﬁ@ftﬁ‘Eﬂﬁﬂél@s 5@&5@1 WS@% 8 7? 96
98. 91 98:89 19 74.36 59.83 96 81.41 59. 88 98. 89 98. 77
7860419694 —65-—98—6F+—21+—+F6—/3

GE“% 08. 68 84.18 62. %OW"?Q“@?"B‘@“ 2 75.76 61.26
g;ou;ﬁ)gs 56 64.19 99.17 98.81 23 78.34 63.46 98.07
86 8 65 06 8 Q2 51 \WD 2006/ 0795580
PCT/ ER2B8610Q 0716 6Ex24779E831%4 Jo0 195 5. 26. 5Bx.64. 113
99,07 19866 TABELE ot ionResutts—fpr—Exat
220to 24 6) S§G:Edv_v| th I4-1)|8% gt hanol | 5 inJe (hour|s G;
O<ycodorle.8l3el eased" | Exampl|e 1879Exanplse 2%4@@17@561.221
00 0 0. 00 0. 00 _0l5 31130 37 19 36.4

2 2643 | 2046 | 383 | 2725 | 1952 | 5144 | 8651

3 3238 | 25.05 | 46.83 | 34.04 | 24.11 | 63.47 | 96.59

4 3736 | 28.92 | 5431 | 3956 | 28.16 | 72.51 | 98.77

5 4138 | 3234 | 6032 | 4514 | 3162 | 7884 | 99.12

6 4547 | 3546 | 6794 | 48.82 | 3454 | 83.79 | 99.01

7 4853 | 37.91 | 70.05 | 52.39 | 37.49 | 87.99 | 98.82

8 51.68 | 40.86 | 7441 | 5622 | 40.14 | 91.46 | 99.03

9 5423 | 43.06 | 7881 | 592 | 4256 | 93.75 | 99.02

10 56.51 | 44.83 | 80.81 61 4476 | 9573 | 989

11 5933 | 47.08 | 83.64 | 64.68 | 47.06 | 96.79 | 98.9

12 61.14 | 4889 | 8561 | 682 | 4874 | 97.92 [ 99.14

13 63.54 | 5095 | 88.43 | 70.76 | 51.06 | 98.97 | 98.81

14 6514 | 5243 | 8984 | 717 | 5254 | 98.41 | 98.53

15 66.99 | 53.83 | 9251 | 7251 | 54.22 | 98.87 | 98.72

16 68.67 | 55.13 | 94.51 | 77.03 | 557 | 9838 | 989

17 70.52 | 56.67 | 93.8 | 78.96 | 57.49 | 99.04 | 99.09

18 73.18 | 5821 | 96.81 | 79.48 | 58.71 | 98.91 | 98.89

19 7436 | 59.83 96 81.41 | 59.88 | 98.80 | 98.77

20 7478 | 6041 | 9694 | 8294 | 6124 | 98.65 | 98.67

21 76.73 | 61.74 | 98.68 | 84.18 | 62.72 | 99.13 | 99.09

22 75.76 | 6126 | 97.7 | 83.56 | 64.19 | 99.17 | 98.81

23 78.34 | 63.46 | 98.07 | 86.81 | 65.06 | 98.92 | 9851




1 45.54 55.37 52.68 1.5 56.76 67.51 64.38 2 64.17

75.64 72.97 3 78.00 89.44 86.11 4 86.70 95.30 92.40
woehMsar9ssal ues are taken fromtwo runs of the PESEPR@G/000727

each of Exanples 22 to 24 TBLE 6 Dissolution Results

for Exanples 22 to 24 in SG 10 % Oxycodone Rel eased

Ti me (hours) Exanple 22 Exanple 23 Exanple 24 0 0.00

0-60-0-00— 1 13 74 2651 17 79 2 10 69 3841 24 93 3
2845 148947 300989 [ $Bal61] 89:557] H6-1% | 5987 249%60 1)
38.05 0 34.13 65.720 40. 8 7 37.03 068, 13 4412 WO
2006/ 079550 PCT/ EP2006/ 000727 63 8 39. 44 72.59 46.91
9 42.10 75.59 48.75 10 43.90 77.98 5141 11 46. 19
80.38 53.71 12 48.07 82.83 88 40

Dissolution Results for Examples 22 to 24 in SGF with 40% ethanol

5
Time (hours) % Oxycodone Released”
Example 22 Example 23 Example 24
0 0.00 0.00 0.00
0.5 31.30 37.19 36.42
1 45.54 55.37 52.68
1.5 56.76 67.51 64.38
2 64.17 75.64 72.97
3 78.00 89.44 86.11
4 86.70 95.30 92.40
1)Mean values are taken from two runs of the test for each of Examples 22 to 24
TABLE 6
Dissolution Results for Examples 22 to 24 in SGF
10
% Oxycodone Released
Time (hours)
Example 22 Example 23 Example 24
0 0.00 0.00 0.00
1 13.74 26.51 17.78
2 19.69 38.41 2493
3 23.65 46.41 30.09
4 28.11 54.57 , 34.76
5 31.24 60.16 38.05
6 34.13 6526 40.83
7 37.03 68.13 44.12




13 50.14 86.18 57.33 14 51.83 86.98 59.20 15 53.49

88.72 60.43 16 55.29 90.
wo620A79368 57.92 91.96 64.85 19 59.25 93. 98 6BCBEP26/000727
61.25 94.20 67.30 21 61.
96.57 70.63 23 64.30 96.

37 61.72 17 57.05 91.94

78395.19 68.81 22 63.75
91 71.91 24 65.85 97.28

72.65 WD 2006/ 079550 PCT/ EP2006/ 000727 64 CLAIMS 1.

e of a sparingly water perneable thernmoplastic

pql yrer 8or a

5 hyoﬁ%‘b‘hobl C

poI ynéL. 5%3 con

krol | d6.91

r gteasesratri
opi oi d 8ont r ol

—trat

B Bse

led r se e

(Tix Tooml at

| ati

o 4§ﬁ§art

on to

resi st angce to
wherein said

al cohgf gp extrad
ormil ation h

iIct T onyphgthe o
ing the sparin

p1 o1 d;s1.41
gly wat er

per meablle t hel

rmpl a‘éftl% poI y

mer 080 B\&dr oph

obi ¢ ;56!731rrer

as LUT“IT# H-ed
opi oi d an i

I_UI cAd ImlTI
| coho xt ract

al
xXx—trate ;;u et

ion t corrpa

ac
ases I €S

r ed tést e

10 samg ¥ or mul
rneahl e the

ati onsdgut W th
mopl astic pol

1 the gpagingly

wat ers7 33
obi ¢

T T

Iymsr14subst|

tutecﬁlefh}lrely

ner or hydro]
or p&.P8y by

ot her SAR0r i x

+ A
tefrt

er nop aStIC

O'JO.I |

S

poI yn%x\‘@a

||9| Y- Jg\ggvzinlf pet

ontrol rel ea

o
IIUGUI

se nma s

3I—F

1ter|§f6|n t
trolled

e mangg act ure
15

rel ease nmatri

of ang@pyoi d s
x _formulation

alt 6172
to inpart

- 0
D

)si st allce to

al cohiﬂ O%xtr ad

—an

tion 9f.94he op

i oi d $8122,

halkinao 1

=3

oeat
arud

anol

ral.n
CIr T

% et

AN

a

UI llu'loﬁgvlr Cl_rl

er—5fhut-es
91.96

ITTTAINT Iég‘glsr\l

19

59.25

93.98

65.38

20

61.25

94.20

67.30

21

61.78

95.19

68.81

22

63.75

96.57

70.63

o}

o)

2

64.30

96.91

71.91

24

65.85

97.28

72.65




10

15

20

25

30

tenperature rel eases |less than 35 % of opioid salt. 3.
Use according to claim2, wherein said fornul ation

woeb®@asesol ess than 20 30 % nore preferred | ees/EPh@G/000727

25 % of opioid salt, or frasm 15 to 25 %opioid salt.
4. Use of a hydrophobic material as controlled rel ease
matrix material in the manufacture of an opioid salt
controlled release matrix fornmulation to inpart

resi stance to al cohol extraction of the opioid salt,
wherein less than 25 % of djhede opioid salt is

rel eased after 1 hour of in-vitro dissolution of a
dosage form conprising said formulation in 900 m of

Si mul tedﬁastrlc Fluid with 20 %aﬁmﬁ si.ng
Appar at us (P4 sk SPFIRPR  WRich Pegpe FHOR aS@? 1o YnSer or a
We@opobie 9&1@9 RO frdIRE ElE Rk Iﬁ‘a?tnﬁ Ql'i‘itér‘i)il £¢hd ﬁlaﬁ@ﬁgme of an

matrix material in 30 the manufacture of an oploi
Qallotd sontrelddd e@ilease‘«l ezateX nﬁirmubatlbmrtmllmpan nrdsmtannpatot alcohol

V\%earc ét an ghtseo ﬁljgﬁ il%}ext rs%atf onul%]é 7&617’@%58}'16 spanng’ly water
E&Heaaz 0@61‘1@@5135213 p&§m@plo@| 1ds&tobics p619h1%§5a%dccﬁft1toﬂéd Trelease

our of in-vitro dissolution of a dosage form
BeHpr Meferigl seleares desmarinif dn annaled®l eiiragtiosi iest eqrappred to the

G Pyt i 90 5 0RL OARBE AR b o

apdropletibigpadyabnsubsiituted, envikedy e partle g otHeamaix fmepiaki d
salt, nore preferred |ess than 10 %opioid salt, even
nore preferred less than 5 %opioid salt or between

10 % and 2§00 GPiaOisParfilly Wakef YePRSffle a%xfeﬁﬁoﬂaﬁ‘auéoly%er as

Use of a hydrophobic nmaterial as controlled ea
n@mrqllxd rrelieasei mptrisnmatedial fre theamafefatturee ob ﬁn auplcu@ isalt ccontrolled

contr S tri or nu
P SRS Tt T HEneT ebbfe o “LRO L sRAOLR tho opiod
¥h1g rvitieneih RRId Ririn@liont 4FRr aBOMBHutRf shaEi@ngEhd405% lethanol at room
rel eased after 1 hour of in-vitro dissolution of the

toyssue selatsed Hass then3g % ehppiofdoseltul ation in 900 m  of
Simul ated Gastric Fluid with 20 % et hanol using a USP
Apparatus | (basket) apparatus at 100 rpmat 37 C, to

t he aBpunt Usd a@piding t alaim 2owhelefnstd fahiuditioh BRuEses Wdss than

iLn-vitro dISSO ut| n of the dosage formconpris
Q/?j more preferred less than 25 % of opioid salt, or from 15 ?(’)p 25%0p%01d salt.

4. Use of a hydrophobic material as controlled release matrix material in
the manufacture of an opioid salt controlled release matrix formulation to impart
resistance to alcohol extraction of the opioid salt, wherein less than 25 % of the
opioid salt is released after 1 hour of in-vitro dissolution of a dosage form
comprising said formulation in 900 ml of Simulated Gastric Fluid with 20 % ethanol

using USP Apparatus I (basket) operating at 100 rpm at 37 °C.

5. Use of a hydrophobic material as controlled release matrix material in
the manufacture of an opioid salt controlled release matrix formulation to impart

resistance to alcohol extraction of the opioid salt, wherein less than 25 % of the
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formulation in 900 m of Sinulated Gastric Fluid with
0 % ethanol using an USP Apparatus | (basket)

wappwriatsse at 100 rpmat 37 C, is | ess than abeat/ER2w6/000727

8. Use of a hydrophobic natésrial as controlled rel ease
matrix material in 20 the manufacture of an opioid
salt controlled release matrix formulation to inpart

resistance to al cohol extraction of the opioid salt,

fpieickisalt 1 1n erefeassdo aBer tlhdowwiinin-ako ¢pioditnsaf ta dosage form
e i o h

(RBASAL A KEimbuih 80 sl Spbbd ORB1HRDyh 201G ethanc

Siing UsiPedippBeatty § (basiet)i abewiting aR D0@hpei MAYAC.usi ng a  USP

Apparatus | (basket) apparatus at 100 rpmat 37 C, to

the anmount of opioid salt 25 released after 1 hour of

i n-vigro dusslcetdigdcimdhg sonassn 1Lk '@EC??PZUJ% SHibQ salt,dmore

said fornulation in 500 m of Sinulated Gastric Fl ul
wrederragl logsdharahd o epipidgalinevgsmnorspredemtdiesd thah aketpjoid salt or

[ s, at r at.. 37 i.S.le t han about 2:1.
g&%%glgtlg %%%dd?ﬁ% %pgﬁ]glsglit}ﬁr’?%g?Edé‘,ﬂef/\/ﬁz‘P‘éﬁ' nthe ratiois
|l ess than 1.5:1, 30 preferably less than 1:1. WO

2006/ 079550 PCT/ EP2006/ 000727 66 10. Use according to
any ore of Ushel phrdiaphiohic materighas ¢ntioBedhral¢pse matrix material in

d ' r.l.alk t r] : e .. .
I RRRALE, SFAE bRk S R SRR 0L pASECRIR gy o impar
tisestamce or alcolgl ertradti@nrof 1R opbilr @itnwhéreinadhk yhtic ef the lag@nt of

is.ethyl ~cellulose. 12,  Use accordin o _any qne of .
PR’QKL?%[JS]&FW& agtﬁ':af ﬁgur g—lrvgl’cqlgits@l.ltgﬁ ithe d%s&gi: %qrgl c.:ompnsmg
§44H a6iredaddom o0 /il Gf %&%&aéécﬁ Ga§tft qihﬁdﬂ@ﬁl‘?@@r%sétﬁadof‘ using a

conbi nation with opioi agoni sts the conbi nation
piSE\Aphanafush(basket pppbratustat 480 rpranti3 hf Qetd thpambent of opioid salt

st an oni sts rti.al i oid.agoni sts or .. .
FRIGRLE B A1t R-BRR i GonBh s R B hars, bl epmaripipe soid
aaarpitioblie ®alhbof Paidefd d&tridsmi@a@tﬁr@wgthbﬁolamn%me USP
of the preceding clains, wherein the opioid 15 sal

Appaafusd (asket) apnasrtredt MRirbm a4 BY yCpisdekis dean about 2:1.
al phapr odi ne, anileridine,

8. Use of a hydrophobic material as controlled release matrix material in
the manufacture of an opioid salt controlled release matrix formulation to impart
resistance to alcohol extraction of the opioid salt, wherein the ratio of the amount of
opioid salt released after 1 hour of in-vitro dissolution of the dosage form comprising
said formulation in 500 ml of Simulated Gastric Fluid with 20 % ethanol using a
USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, to the amount of opioid salt
released after 1 hour of in-vitro dissolution of the dosage form comprising said
formulation in 500 ml of Simulated Gastric Fluid with 0 % ethanol using an USP
Apparatus I (basket) apparatus at 100 rpm at 37 °C, is less than about 2:1.

9. Use according to claim 7 or 8, wherein the ratio is less than 1.5:1,

preferably less than 1:1.
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benzyl nor phi ne, bezitram de, buprenorphine,
but or phanol , cl onitazene, codei ne, desonorphine,

wdenderoayssno ani de, dezoci ne, di anprom de, di anor paome2006/000727

di hydr ocodei ne, di hydr onor gléi ne, di nenoxadol ,

di mephept anol, di net hyl t hi anbut ene, di oxaphetyl

butyrate, dipipanone, eptazocine, ethoheptazine, 20

et hyl get hyl t hi anbuyt ene, et hyl nor phi ne, etonitazene )

et or phtne, Uk HFaMEBR0Ip AR eone pEihaifeceding claims, wherein the

AR e G R R, BBt o s 4l

t@dludesshanol , | evophenacyl nor phan, |ofentanil,
meperi di ne, neptazinol, netazocine, nethadone,
nmet opon, norphi ne, nyrophine, narceine, niconorphine,
nor | eyor phagel accst@indeid136aHe10,NARrR e allfA! BURNRE s ethyl
25 nor nor phi ne, nor pi panone, opium oxycodone,
phone, papaveretum pentazoci ne, phenadoxone,

phenonor phan, phenazoci ne, phenoperi di ne, pi m nodine,
piritram de, propheptazi ne, pronedol, properidine,
pr opoxgphetige acdotding anady: onet of thé 'Eﬂ@edth MRES | wheréinth€opioid
form of Phar maceutical |y acceptable salts thereof; and
PRt IS relsstedr irom prgmd agenifts il giaganigts inecombliastion with opioid

-er afpl.y r Lt I .aC ab sal -
BEGA "0 oMo BRCR B e SR o dbed opioid
hgahi Sfaptaghoiss, paotial copjord ragooises. oMBIRDEE/ &85 the form of the
PCT/ EP2006/ 000727, . 67, 14. L?e according to any one of
RRarmaseiirily acheriehle saliBeeoh the opioid salt is a
conbi nati on of an opioid agonist salt and an opioid
antagoni st _salt, the conbination providing an
anal gési c bls¢ eecordingntr aiynontehef tbp ipmacadiag tchrosiwlteréia the opioid

ecgte formthe oup.,of | oxone, ltrexone and. ..
%ag{ o?%hgﬁlgcﬁeg the- f oa?}r%r’{'o nil, pﬁgﬁﬁﬁ(’c{g icégﬁfaw eeptaé@fﬂédme’
balzyimbipainefbezitlamidds evpeishing bRofhahdls cléhifa@ents . codeine,
wherein - the alkyl cellulose, preferably ethyl
desoparpfine, | sdexiemoramidey andazaeingr ondBmpEOBIdess (Bipmarphone,

&

ix 1 -l on, pr from 10 t
ShpiEiel I SSBIET. PrLBISHNL O i e
dimdthdt@ahbutnd, alionabhdtylobytyeite, | dip@an@Rp ¢pfazatindteth@d@ptazine,

0
ét%yl{(r)le(tﬁylthvi\gt&butgrtle, | e%?yi;norphine, etonitazene, etorphine, dihydroetorphine,

o

fentanyl and derivatives, hydrocodone, hydromorphone, hydroxypethidine,
isomethadone, ketobemidone, levorphanol, levophenacylmorphan, lofentanil,
meperidine, meptazinol, metazocine, methadone, metopon, morphine, myrophine,
narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,
normorphine, mnorpipanone, opium, oxycodone, oxymorphone, papaveretum,
pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,
piritramide, propheptazine, promedol, properidine, propoxyphene, sufentanil,
tilidine, tramadol, in the form of pharmaceutically acceptable salts thereof: and
mixtures of any of the foregoing, and the like, preferably from pharmaceutically
acceptable salts of any of codeine, morphine, oxycodone, hydrocodone,

hydromorphone, or oxymorphone.
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45 % (by w), at least 50 % (by wt), at |east 55 % (by
wt) or at least 60 % (by wt) of the matrix

woaomretsoon. 15 16. Use according to any one ®CTER2006/000727

precedi ng cl ains, wherein tdle ethyl cellulose is
conbined with at |east a second controlled rel ease
matrix material selected froma polynethacryl ate
pol ymer, preferably a neutral water-insoluble poly
(ethyl acrylate, nmethyl nethacrylate) copol yner. 20

17. Upg acges Qécﬁﬂhﬁ,%?g/orcmlxﬁr' (Blleé?fel% g@l@%ﬁyﬁ% {:]llaﬁns wherﬁm the opioid

pol ymet hacryl ate po e néutra
sedit sra icombinabibe qﬁcﬂnmemkiyagoatst phidtand aveopipld atagdnist esplt, the

I n.an. a t ,of .5 %ta 66 %
PRRR proTisiSE el L WteroiR ShS O sl s sected
fo@m45h8/0 ERYipWMoX aRdxemst ndlfrekdler @fd2 Ralbrdiind Sin”0thdY form  of
or I'n a weight amount of at | east % (by wt), at

wt )
Phegmpcentically wepwyle salts theraeft 15 % (by 25 wt), at
| east 20 % (by wt) or at least 25 % (by wt) of the
matrix formulation. 18. Use according to clains 10 to

17, Whﬁr eIUsd hecafingi t $Rliths | B tOXYL0GAERIN - the alkyl cellulose
hydr onor phone hydr ochl ori de.

DR IE Si g DeseoRyisone Bra st @@évﬁéfe@e@ Givingt) of the marix
Mﬁ{ﬂ%&ﬁn aﬁrelfe?@o‘ﬁ/ 110 ki 56 9% éb PLES & Fél’e%l}{glwgéén %%8'45 %

cellulose, Is included in
@08t o7 955 MaPETIoERARO6H,0007 21 anGBnPof atUssst 4000 r(bly na), kbleast

£ BPord dodee o0 By S ieeliT A o 2% BedBpmaorowy of

e i rmuMdtRfper ably less than 15 % (by wt), nost
preferred less than 10 % (by wt) of the matrix

formulation. 5 21. Use according to claim20, wherein

t he a yl ¢ b et hyl.cel |,ul ose
comnbi nééd WIG% %H&c%?ﬁ%gdsot nér?ep ngeggegpgo?l e ésV#i‘afem the ethyl
edhlosel is ecbnitih@hseth ARlcabixa @E@{d abntestlea@Cietfdsd MM Raterial
%g C36 al i hatlc al cohol s or corresgpndlng al i phatic

Gt f ram& olxmethagrylate polymes prefprabliet peutsl @@mmsoluble poly

§ﬁ{}@§&$ﬁ{ éé |Smt %%l‘rllg&%acrﬁﬁtﬁ?gdp%lﬁﬁérd or 10 palmtic acid

17. Use according to claim 16, wherein the polymethacrylate polymer,
preferably the neutral water-insoluble poly(ethyl acrylate, methyl acrylate)
copolymer is used in an amount of 5 % to 66 % (by wt), preferably 15 % to 50 % (by
wt), more preferred 20 % to 45 % (by wt) and most preferred 25 % to 45 % (by wt)
or in a weight amount of at least 5 % (by wt), at least 10 % (by wt), at least 15 % (by
wt), at least 20 % (by wt) or at least 25 % (by wt) of the matrix formulation.

18.  Use according to claims 10 to 17, wherein the opioid salt is

oxycodone hydrochloride or hydromorphone hydrochloride.

19.  Use according to any one of the previous claims, wherein at least one

binder, preferably hydroxy alkyl cellulose, is included in the matrix formulation.
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22. Use according to claim21l, wherein the alkyl
cellul ose, preferably the anpunt of Cl2 to C36

wabkolhatise al cohol is at least 5 % nore prefePCEEPAI6/000727

least 10 % (by wt), nore pBeferred at | east 15 % (by
w) and nost preferred 20 %to 25 % (by 15 wt) of the
matrix formulation. 23. Use according to clains 20 to
22, wherein the opioid salt is a mxture of oxycodone
hydrochl ori de and nal oxone hydrochloride in an anpunt

rati op@f 2¢le ac®didé to %@q@o{odpp gwltlé?eﬁl tﬁé Mhbint 8f R alkyl

wherein the matrix fornul ation doés onpri se a

edlwlosal preerahly ﬁﬂwb¢al|liulose,ps legs (han 2Pl %&by yJIt)apEf&mlﬂh)l'éss than 15

YL b B s L A By G O e i s Min 5. ©F

formul ati on does not conprise a poly(nmeth)acrylate
tri met hyl ammoni umTet hél acrylate chlori de copol ymner.
26. Usk acHer drcerjding fanglaime20sfwhdreinpthecalliylaglldossi mpagferable

LSO B o B LR S By s

ﬁﬁtrfrk?maﬂdﬂel sebevaddiay O OtoaDy atiphdtiveal @hetedt ddgresdoAldME aliphatic
grelntaﬁ controkﬁ rel ease matrix formul ati ons

a9t Praigrabin geay! irakolingetvh altehels caiosteaighaicahple sigeti¢ acid or

pALBAS£3d beRIxthR@helrye | ess than 10% of opioid salt,

preferably less than 7.5%opioid salt, nore

preferably less than 5% opioid salt. 5 28. Use

contr 611 et Bfbute lnfnf 5T SpheifarhE AR} Rl Gerhisiaty te

staie T, Ro @B} Sliptatic 2RGhb10k lao Vg @%,lﬁore%ré?éﬁ@@ at least 10 %
shaking at the sane teng/Jerature rel eases l'ess than 20%

opi BDamexs preferppdett deagbly % Syswhirad Mo mopemed2& % to, 25 % (by
%ro?tfféﬁ ﬁf)?f%h}’lufaﬁgr? than 12% opioid salt. 10

23.  Use according to claims 20 to 22, wherein the opioid salt is a mixture

of oxycodone hydrochloride and naloxone hydrochloride in an amount ratio of 2:1.

24.  Use according to claim 19 to 23, wherein the matrix formulation does
not comprise a neutral water-insoluble poly (ethyl acrylate methyl acrylate)

copolymer.

25.  Use according to any one of the preceding claims, wherein the matrix
formulation does not comprise a poly(meth)acrylate

trimethylammoniummethylacrylate chloride copolymer.

26.  Use according to any one of the preceding claims, wherein the matrix

formulations is prepared in a melt extrusion process.
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29. Use according to any of the preceding clains
wherein the controlled release matrix formul ati on

wahomro7&sm nut es standi ng at 75C fol | owed by 1BCWERRI06500727

shaking at the sane tenperadure releases | ess than 25%
of opioid salt, preferably less 15 than 20% of opioid
salt, nore preferably |ess than 15% of opioid salt

30. Use according. to any of the preceding cla

wher &l ¢ AGecsHIRIRETaAnY pEibe Rxecing claims B santrolled
@fe‘ét?er mRrid Hl& 5t Tﬁnﬁﬁutésos@lgklfng i) QARY aL¥ofdtemperature
m nut es I ng at t e sanme tenpefature releases less
eleases m@/am 16176l leslthan e bEo@bidysaltemsferdily idsathad 5%% opioid
opioid salt, e.pr g rablly ] ess than 20% opi oi d
S:Z?Ei‘?’g?e@i%era@%np %@6‘?3 ‘h@’l?lélsﬁhy one of the preceding
clains wherein the ratio of the wei ght% anount of the
opioid salt rel eased at 50C, 120 m nutes shaki ng of

t he 2Bont riddel a@dondéigeta@ey afithe iprecedingelaams vnetedn thegontrolled

ht unt 0 | eased. 25
AR b ST o 208 Do e BB TRt Fheucetby 15
ihidfufad|shiliof af tﬁe aarae Ringef®Se relpised REaMaK 2ﬂ)°/pcsp1bla%§1t or
0.9 or |ess. . Use according to any one

Welesddy less @ﬁaulﬁé ieidsplh more prﬁenablydﬁss tbﬁel%uom%alt
anount of the opioid salt released at 75C, 15 m nutes
shaking of the 30 controlled release matrix

formul ation to the wei ght % anount of opioid anal gesic

WO 20 6/0 550 PCT/ EP2006/ 000727 .. 70 r.el ease

i nutRs. R RO AR hF gF foetine &1 s S teth g conrolled

lfe%m@&menhﬁlaﬁ@@aﬁ&rs thiRs sRhEBADSL HiiBled 89 %5 Hinutes
.9 or less. 33. Use according to any one of

qhabme af ﬂpg sgingitersperhigrasicleasdsdess hand2 534 of Gpmidesal/ceprghtalzﬂy less
AR 80% S opldif <18 ke p Rl ResF R0 T ol SRt o
i

to t he wei ght % anount of opioid salt released at RT

15 m nutes _shaking of the controlled rel ease matrix

f or mAat i dAss accgrding,fo prysef the prededinginlgime. vwhasein|the sogrolled
r .

Qoo B PR i 80 RTEARL 18 mises

shiabingtat ofie tdree epimirdtuealelcases| lessthah a0%1606id shRDpreferably less

k ft
t?;]arrl] % %Sop?g]l sgl? m(())re preq”erably less than 20% opioid salts.

31.  Use according to any one of the preceding claims wherein the ratio of
the weight% amount of the opioid salt released at 50°C, 120 minutes shaking of the
controlled release matrix formulation to the weight% amount of opioid salt released
at RT 120 minutes shaking of the controlled release matrix formulation is 1.2 or less,

preferably 1 or less or 0.9 or less.

32.  Use according to any one of the preceding claims wherein the ratio of
the weight% amount of the opioid salt released at 75°C, 15 minutes shaking of the

controlled release matrix formulation to the weight% amount of opioid analgesic
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controlled release matrix fornulation to the wei ght%
anmount of opioid salt released at RT 120 m nutes

wehadeiongssof the controlled rel ease matri x for mRCAEPLZV6/000727

is less than 2, preferablyl.5 or Iess or 1 or |ess
or 0,9 or less. 15 35. Use according to any one of the
precedi ng clainms wherein the controlled rel ease

pseedo i i seakingig Hirconillsl b Babciermltionis 1.2

bﬂegogrefgmmtl% 18 03 00 §19ss45 M nutes less than 12.5%
opioid salt]; preferably Iess than 10% opioid salt,

nor e preferably | ess than 20 7.5% opioid salt are

br eceding CrATRRG AR ofnal e ieedRE s Pt the raio of

ﬂﬁtvfdlght‘f/&{nmﬂn@bfﬂﬁ opldi@kalelbalidng 1067CVE SR s SRASISof the
or ina pill crusher and extractlnglnzm wat er

praioded feéeag@ maitigfosmulatiop dothe veesght Yarpmowat 060pipBl wfirdleased
2 e# 15 g{ﬁﬁtgﬁr shak | §%% %%}!ﬂ%llééx/ G BL ﬁ]tag f%n%lu]lapgﬁ %13 gr less,

han oplI ol are rerease
ﬂeﬁmﬂﬂyka&dmﬁehﬁaB@ﬂdasage forn1conpr|5|ng. a matrix
conprising a pharmaceutically acceptable salt of an
opioid analgesic 30 in a controlled rel ease materi al

WO 2096/ 079950 BT 145%%%9%9 Q?&%Eﬂﬁ%&ﬁp@lﬁﬁ%@ Qvﬂe?e?ﬁ}htel}gﬁb of

25% of the oploid sa is rel ea hou
the-weiight% anaiu of thei opivid kalt febeaskulsad €0 120 innnBO shudkingfof the

PMED fdeq Tister bryrigfotiie o reten o 6 dforia S Rleased
QQCT eBGminutes shikind of e dodtrbresl &%‘a@@%@tr&q%ﬁﬂﬁlaﬁ@ﬁ mless than 2,
conprising: a matrix COIT'BI‘ISI ng a pharnaceutical l'y

P

a@&é@lﬁél@réwswrdfmdﬁw Siddleshal gesic in a
controlled rel ease material; wherein | ess than 25% of
the opioid salt is released after 1 hour of in-vitro
di ssodqut i odseodcchinglosagent of theiphece@gidaink whicraih feed

Gasti g Fluid wth 20{

controlled release matrix formulation after grinding in a mortar and pestle with 24
rotations of the pestle and extracting in 900 ml water at 37°C for 45 minutes less than
12.5% opioid salt, preferably less than 10% opioid salt, more preferably less than

7.5% opioid salt are released.

36.  Use according to any one of the preceding claims wherein the
controlled release matrix formulation after crushing between two spoons or in a pill
crusher and extracting in 2 ml water heated to boiling on a spoon less than 27.5%
opioid salt, preferably less than 15% opioid salt, more preferably less than 5% opioid

salt are released.

37. A controlled release dosage form comprising:
a matrix comprising a pharmaceutically acceptable salt of an opioid analgesic

in a controlled release material;
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10 ethanol using a USP Apparatus | (basket) apparatus
at 100 rpmat 37 degrees C. 39. The dosage form of

woheisrr@&Boor 38 conprising a plurality of matrPCE&EP2006/000727

conprising a pharmaceuticalfly acceptable salt of an
opioid analgesic in a controlled rel ease material. 15
40. The dosage formof claim 37 or 38 conprising a

of - ar BB G S 06 P e G pHE P leeGtngat | oo of vito

@SRRI ehePABhR Rt in 800 n of BUR1aE8 TRELR FEid8with 20%
controlled rel ease material di sposed about the

ethanol using a RBP4Apparates 8 hsakes) dnperatusfat d DAipm 373 bdeg8es C°.
conprising a plurality of matrices conprising a
pharmaceutically acceptable salt of an opioid

anal g&&si ¢ A BotrdifdreesRuos g2l thim as@phtiaRl e exci pi ent;

and a | ayer conprising a controlled release materj al ]

di sposBairEfOmPrsigR pfarmpecutionlynmaseentells salnof amppioid analgesic
S of. clains 37 to 41, wherein the

%%n%rggﬁlégdmeggeﬁ %g%séggi;’mt erial is a hydrophobic

mat er whdreind€ss4Ban 7396 ofl dsagpéoill esltrisatleadediafited 2 howhsftigivitro

TIPSR Bt os00B A0 87 Simgated Caris 1 20
&harol a&ig% ﬂgSMﬁSﬁ!ﬁﬂﬁs ?(ﬁbﬁfg&f&ﬂp‘ﬁa@tﬁe&t 180 ?pqt.\g{ gh He5%rees ce.

anount | east 40% east 45% at ast 0% at
| east 55% or at | east 60% of the matrix or matrices.

5 45.,Jhe dosage form af . ¢l aim 44, wher.ein the
et hyl el uﬂgs(gog' 3 'Oﬁmé)?("m%toréﬁﬁwnﬁpgat nost 70%
@pluraisy oBAYriees edmprxitig & Pharflacdutiealliphdekptable salt of an opioid

analgesic in a controlled release material.

40.  The dosage form of claim 37 or 38 comprising
a matrix comprising a pharmaceutically acceptable salt of an opioid analgesic
in a pharmaceutically acceptable excipient; and

a layer comprising a controlled release material disposed about the matrix..

41.  The dosage form of claim 37 or 38 comprising

a plurality of matrices comprising a pharmaceutically acceptable salt of an
opioid analgesic in a pharmaceutically acceptable excipient; and

a layer comprising a controlled release material disposed about each of the

matrices.

42.  The dosage form of any of claims 3710 41, wherein the controlled

release material is a hydrophobic material.

43.  The dosage form of claim 42, wherein the hydrophobic material is
ethylcellulose.
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matrices. 10 46. The dosage form of claim44, wherein
the controlled release material further conprises a

woabosreessacr yl ate pol yner in a wei ght anount oPCa&tEP2006/000727

| east 5% at |east 10% at72l east 15% at | east 20% or
at | east 25%of the matrix or matrices. 47. The dosage
formof claim46, wherein the pol ynethacryl ate pol yner
15 is in a weight amount of at nobst 25% or at nost
30% or at nost 35%of the matrix or matrices. 48.
The desagerieQioRRAdeah ¢ Rk 43 ChRdrEB AyIElufthe i Hefih?

the matrix or matrices do not contain a

avaowyt of aideastihi’e, atdeast 45 %opat Ipast 86%y atdeasy b 3Yermbleast 60200f the
ne{&ac%qtee) copol ynmer. 49. The dosage form of any of
CFATE %6 38, wherein the dosage form further
conprises a binder in a weight anount of at |east |%

at least 3% or at least 5%of the matrix or

mat ri tes. BB dosagethan 9bskiip o mketsin Bresthilepdlulasp éigian

. 7 I . . %. or at
hEEpEURERE ot RS 209 bbb SAPPU ot PooeTRThe thabindlr
moanriceof cl aim 49 or 50, wherein the binder is a 30
hydr oxyal kyl cel | ul ose. WD 2006/ 079550

PCT/ EP2006/ 000727 73 52. The dosage form of any of

cl ai k6 37 1R Rbace3Eh V01224908868 thOEMtrdIia Lt &8 se material
conprises a plasticizer in a weight anmount of at | east

Bothemgonpaisst a peyinetacylate pelyster #694veight dpowmmtof akleast 5%, at

R nraditede 33 PG 2005 RS B it Bechtar chfelsny,

or at nost 40% of the matrix or matrices. 54. The
dosage formof claimb52 or 53, wherein the plasticizer
has a47-nel therfpspgsi formef claim| 46n g¢herpin the polymethacrylate polymer

is in a weight amount of at most 25% or at most 30%, or at most 35% of the matrix

or matrices.

48.  The dosage form according to claims 37 to 47, wherein the matrix or
matrices do not contain a water-insoluble neutral poly (ethylacrylate methyl

methacrylate) copolymer.

49.  The dosage form of any of claims 37 to 38, wherein the dosage form
further comprises a binder in a weight amount of at least 1%, at least 3%, or at least

5% of the matrix or matrices.

50.  The dosage form of claim 49, wherein the binder is in a weight

amount of at most 7%, or at most 10% of the matrix or matrices.

51.  The dosage form of claim 49 or 50, wherein the binder is a

hydroxyalkylcellulose.
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10 55. The dosage form of claim54, wherein the
pl asticizer is hydrogenated castor oil. 56. The

wdasmsgeFsor m of cl aim 42, wherein the hydrophoBCT/EP2006/000727

material is an 15 enteric Bolyner. 57. The dosage
formof any of clains 37-41, wherein the matrix or
matrices are extruded. 20 58. The dosage form of

G anute 1 e dstectiangs duy 8T HBRH oSl Wrrog r Agsagy form
fethédeomhIRESA ?la&ﬁ@z&@ﬁ a%%m ARouhEfRRARES 9553 1é£ﬁr5% Offoat

opioid salt after hour of in-vitro dissolution of
lehs#t 2§¥sefghe maBix grmatiine000 M of Sinul ated Gastric
Fluid with 20% et hanol using a USP Appar at us

(basket) apparatus at 100 rpm at 37 degrees C. 60. The

dOS agss.f OrTheQ:fos@g“éyfoﬁh o RiAS23whéreindthe plab@digdris feweight
osage form rel eases nore than 5% or nore than 10%

%ﬂé?‘éﬂ @t 8tamest Y pr at et A0S Oﬁ the (iatrppor3atdces ol uti on of
the dosage formin 900 m of Sinulated Gastric Fluid
with 20% ethanol using a USP Apparatus | (basket)
appar &.us Hie dodfiger fonmaif cBfmde gt 68 swhereMEhe P6H Q74 hada
PCT/ EP2006/ 000727 . 74 8; The dosage form of any of
cl ai nelmepgug e atlgast 8/Ct he opioid salt is
hydr onor phone hydrochl oride, and the dosage form
conprises: 2 mg hydronor phone hydrochloride, 4 ng
hydr ofr phidigeddsgeir loehlod clagie 54, @hergintihel pbﬁ@mpdmmhydrogenated
Q%groghlorlde 12 nmg hydronor phone hydrochl oride, 16
ronnrphone hydr ochl ori de, 24 ng hydronor phone
hydr ochl ori de,

56.  The dosage form of claim 42, wherein the hydrophobic material is an

enteric polymer.

57.  The dosage form of any of claims 37-41, wherein the matrix or

matrices are extruded.

58. The dosage form of claims 37 or 39, wherein the matrix is a compressed

granulation.

59.  The dosage form of any of claims 37 to 41, wherein the dosage form
releases less than 20% opioid salt after 1 hour of in-vitro dissolution of the dosage
form in 900 ml of Simulated Gastric Fluid with 20% ethanol using a USP Apparatus
I (basket) apparatus at 100 rpm at 37 degrees C°.

60.  The dosage form of any of claims 37 to 41, wherein the dosage form
releases more than 5% or more than 10% opioid salt after 1 hour of in-vitro
dissolution of the dosage form in 900 ml of Simulated Gastric Fluid with 20%
ethanol using a USP Apparatus I (basket) apparatus at 100 rpm at 37 degrees C°.



10

wopdiemaddsor i de.

32 ng hydronor phone hydrochloride, 48 ng
hydr onor phone hydrochl oride or 64 ng hydronor phone

37 to 60, wherein the opioi™ salt is oxycodone
hydrochl ori de and the dosage form conprises: 5 ny
oxycodone hydrochloride, 10 ng oxycodone
hydrochl ori de, 15 ng oxycodone hydrochloride 20 ng
oxycodone hydrochl oride, 30 ng oxycodone

hydr oghl orfifdiosagtGoltl 0@ % OEQREsBAL @BMNREE S8 he offRid @it is
oxycodone hydrochloride 60 ng oxycodone

proetphond ljeirochwidegawkipe ddsaze fompleappissi de, 90 ny

oxycaogon dr ochl ari de 20, ng oxycodone

hydr o ﬁ@gp?%) @ °3ﬁ§§ Hﬁm%yy%bdone hydrochl ori de 63. A
met hogmgfhytifeeasrphehedidodhi®ilel Si ng admi nistering to a
patient in_ need thereof a 10 dosage form of any of

cl ai nbmghydengrphane Ipgoshbross0 PCT/ EP2006/ 000727 75

64. Ali‘i’f‘l%*f'@@roﬂ{o %ﬁffdﬂ%hﬁ)@fdr@e of an opioid agoni st

conprisifig” preparing-a dosage formaccording to any
of cl K g h3dromwrhtihne Hydfiehlofidept hod of manufacturing a

CONT9) |69 hEh SRR LIRS O 2y o
32 mg hydromorphone hydrochloride,
48 mg hydromorphone hydrochloride or
64 mg hydromorphone hydrochloride.

62.  The dosage form of any of claims 37 to 60, wherein the opioid salt is
oxycodone hydrochloride and the dosage form comprises:

5 mg oxycodone hydrochloride,

10 mg oxycodone hydrochloride,

15 mg oxycodone hydrochloride

20 mg oxycodone hydrochloride,

30 mg oxycodone hydrochloride,

40 mg oxycodone hydrochloride,

45 mg oxycodone hydrochloride

60 mg oxycodone hydrochloride,

80 mg oxycodone hydrochloride,

90 mg oxycodone hydrochloride

120 mg oxycodone hydrochloride or

160 mg oxycodone hydrochloride

63. A method of treating pain comprising administering to a patient in
need thereof a

dosage form of any of claims 37 to 62.

5 62. The dosage form of any oPCTIERR2¥E/000727
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clainms 37 to 62 conprising extruding the
phar maceutically acceptable salt of the opioid

wanalogesise and the controll ed rel ease materi al PCT@PED6/000727

The nmethod of claim65, comdrising cutting the
extrudate into a plurality of particles,

optional | yconpressing the particles into a tablet, or
filling the particles into a pharmaceutically

accept abl e capsule. 67. A controlled rel ease dosage
form 6onpr A $idigh PO RRIrAhE a9 &S bFioRPd donist SortPidk
control l ed rel ease mat enggl > wher eﬁﬁrﬂ) thgtgmrsat?o osflﬁ% he
prepymtg ©f opi oid anal gesic salt released after 1 hour
of inyvitre dissolution of .the age formin 500 m
of Si ﬁ?ﬁag‘?g’&mﬁgi’rﬁr@m@flﬁpacwr?%@%?et hanol using a
USP Apparatus | (basket) apparatus at 100 rpm at 37

degrees C to the anount of opioid anal gesic salt
rel ea82d afhmegthod efgnenudictiinga eqnirofled silease dasage otst of any of

f el i . LG Elui
LA 05090 PR SR o B MU S R Ty e
apipalrablgesiatind (e doptrolddd Bkastegatedsl. C i s | ess than
about 2:1. 68. A controlled rel ease dosage form
conprising an opioid analgesic salt 25 and a
contrgle kal . i i :
amouneof o o o8 SSPEhisS, coiPRhE Quhign Pl E,
plurdlity of pariaclel, optibnaliyoompfessimethd paeipéesfintora ttbleD00

f Sipyl ated tri Fluid with 20% et ol [
Usp DR IE RO b SR e s AP 205 Bt 37
degrees C to the anobunt of opioid anal gesic salt

rel eased after 1 hour of in-vitro 30 dissolution of
t he d6bageAfcertioliad mlpasadosage fGimepmpesingasopiaid mhalgegic salt

%&QCOQ{’QO@J%@ 9l V¥R, 2096/ 079550 PCT/ EP2006/ 000727 76
?éz\ppara us 1

using a (basket) apparatus at 100 rpm
at 37 degrebaeid ths rdtess thhanouralbOupior] dhalgeSic sdlbécleased after

sage.formof claim®67 qQr 68, conprising a matrix .
gglﬁmfs}nﬂgrq Soiwl%mf&h%l desqar fusite SRl o fmplgied Gastric
FRIG With 66 HBRARAIENTRIUD Rbparatus I (basket) apparatus at 100 rpm at 37

degrees C° to the amount of opioid analgesic salt released after 1 hour of in-vitro

dissolution of the dosage form in 500 m1 of Simulated Gastric Fluid with 0% ethanol
using a USP Apparatus I (basket) apparatus at 100 rpm at 37 degrees C° is less than
about 2:1.

68. A controlled release dosage form comprising an opioid analgesic salt
and a controlled release material:
wherein the ratio of the amount of opioid analgesic salt released after
1 hour of in-vitro dissolution of the dosage form in 900 ml of Simulated Gastric
Fluid with 20% ethanol using a USP Apparatus I (basket) apparatus at 100 rpm at 37
degrees C° to the amount of opioid analgesic salt released after 1 hour of in-vitro

dissolution of the dosage form in 900 m1 of Simulated Gastric Fluid with 0% ethanol
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70. The dosage formof claim®67 or 68, conprising a
plurality of matrices conprising the opioid anal gesic

woeabds/oassdot he controll ed rel ease material. 10 PAT/ER2006/000727

controll ed rel ease dosage fiorm of claim®69 or 70,
wherein the opioid analgesic salt is not a
conbi nation of oxycodone salt and nal oxone salt

wherejn the matrix.c ri ses e | cel]_ul| ose d

S YRe Dt | aseRBouses gbl Wi o idegresr 69 woless than
SRyt senprising a matri x conprising the 15 opioid

anal gesic salt and a pharnaceutically acceptable

exci pient; and a layer conprising a controlled

rele terial. di sposed out,the matrix. 73. The. .
Gosag® T0e PHEioth &, SR8 b8, P Rirag el simiisine the
SfioidabsliceRs salCaiihé Sorteblleh gelofst ahderalal gesi ¢ and a
pharmaceutically acceptable excipient; and a 20 |ayer
conprising a controlled rel ease materi al di sposed

about j w7 04 ol f .
of ol R Bleord BfiPLL LGRE €7k 65 SRR pRFLler Hhbices
comh@isirg) the spiaidamitgesioahit andriieenhabdlledXBbledse mategaldosage
formof claim 74, wherein the hydrophobic material is
ethyl cel lul ose. 76. The dosage form of claim 75,

wher &7 LthtdRl! wle@geddAod fMR] GNE1aRiBY Y 700k HRteih BRSIpioid
40% at |east 45% at least 50% at |east 55%or at
tadgssicaalidohott sheombination o3gxygedengt seltcad nali@one salt wherein the

2006/ 079550 PCT/ ER2006/ 000727 .77 77. The dosage form
Ié)]a%&ﬁcgin}%n%s’ et eclﬁgPll’?S?% S?Wlaéceolgphl ose is in a weight

anmount of at nost 70% at npbst 80% or at nobst 90% of
the matrix or matrices. 78. The dosage formof claim
77, wherlde dosage foram of opine 67 pebdl sempraing eimatris comprisiag the

e L A e T R S R
teamisi0Pcantroted fedest n2bmablispdved mbdutithe matrixat ri ces.

79. The dosage formof claim 78, wherein the
pol ynet hacryl ate polyner is in a weight anount of at

most  3)%WheOliosale MR ofeiliR 67t HesdTRbhiptise ABlkAIREDE matrices

comprising the opioid analgesic and a pharmaceutically acceptable excipient; and a

layer comprising a controlled release material disposed about each of the matrices.

74. The dosage form of any of claims 67 to 73, wherein the controlled release

material is a hydrophobic material.

75. The dosage form of claim 74, wherein the hydrophobic material is
ethylcellulose.

76. The dosage form of claim 75, wherein ethylcellulose in a weight amount
of at least 40%, at least 45%, at least 50%, at least 55% or at least 60% of the matrix

or matrices.
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10 80. The dosage formof any of clainms 37 to 79,
wherein the dosage form further conprises a binder in

wea iogheso anount of at least 1 % at | east 3% POT/ERR2006/000727

| east 5% of the matrix or 7atrices. 15 81. The dosage
formof claim80, wherein the binder is in a weight
anount of at nost 7% or at rmst 10% of the matrix or

Wher o1 T oD, & Geinh o By CUMGAIASE iy paveight

G 8B AGRosk 909, 8f me&RR0%% oxcit AJBFA FrmBRatrMeRiicdshe
dosage form further conprises a plasticizer in a

wei ght anount of at | east 5% at |east 15% or at

f ooo T8 188 Sy SRS ik 7 Malehi B coffaffel wliife SORAGE
ﬂﬁh&*ﬁomﬁmpd@fneﬂhcfm& &Qﬂ'ﬁer IH a %1gﬁﬂ§rhmﬂrﬁ%f@f 1e4396%, at
matri x formof claim83 or

lpast 1%?@?%‘[11% 9‘1 15@&‘[ |2@?/°zf§rat Wﬁﬁ "/ha’étha MAEK OF WGirises-nt

of at |least 80 C. 30 WO 2006/ 079550 PCT/ EP2006/ 000727

78 86. The dosage form of claim 85, wherein the

pl ast 7T Thedot=pefyoh of elamh &8, wihasihdahe pollymetidcryldie polymer is in

dosage form of claim 74 wherein the hy dro hobi c.
PR Oy obpt TSt oF 8 Beftyr Of 18 MATHEOTBAESES f or m
of any of clains 67 to73 wherein the matrix or

matrices are extruded. 10 89. The dosage form of
cl ai n80. 6thet dps7ge fare péiany tofielaims 3i7xtoi 80, avhweiprtbs sloshge form

gn’t%@ruco%%pri)ses a binder in a weight amount of at least 1 %, at least 3%, or at least

5% of the matrix or matrices.

81. The dosage form of claim 80, wherein the binder is in a weight amount of

at most 7%, or at most 10% of the matrix or matrices.

82. The dosage form of claim 80 or 81, wherein the binder is a

hydroxyalkylcellulose.

83. The dosage form of any of claims 37 to 82, wherein the dosage form
further comprises a plasticizer in a weight amount of at least 5%, at least 15%, or at

least 25% of the matrix or matrices.

84. The dosage form of claim 83, wherein the plasticizer is in a weight

amount of at most 30%, or at most 40% of the matrix or matrices.

85. The dosage form of claim 83 or 84, wherein the plasticizer which has a

melting point of at least 80° C.
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90. The dosage formof any of clains 67 to 73, wherein

the ratio of the anount of opioid anal gesic rel eased
wahomro7dssmour of in-vitro dissolution of the deeage2008500727

formin 500 mM of Sinulated8Gastric Fluid with 20%

et hanol using a USP Apparatus | (basket) apparatus at

100 rpm at 37 degrees C to the anount of opioid

anal i el eased after oyr aof jn-vitro .
o o e AoSrSs REm, B Sbhm oy tfentts obE lastifiergis hdzpssgated
&gt hiic Fluid with 0% et hanol using a USP Apparatus |

(basket) apparatus at 100 rpmat 37 degrees Cis |less
than about 1.5: 1 or less than about 1:1. 20 91. The

dosagg formof a of ~cl ai 37 .10 90, er.ei.n the .. .
opt o151 I8 Ree WP lefhore Hhytiiy i bRl ifeial is an
éhtrerpob@ser. 2 ng hydr onor phone hydrochloride, 4 ng

hydr onor phone hydrochl oride, 25 8 ng hydronor phone
hydrochl ori de, 12 ng hydronor phone hydrochl oride, 16

gy hy I-de, -
nyclr ahiray (el f O BELAIAER 67 2F Wbl IR TRARTEP Gyuices
at8exippndeytdr onor phone hydrochl oride, or 64 ng
hydr onor phone hydrochl ori de. WD 2006/ 079550

PCT/ EP2006/ 000727 79 92. The dosage form of any of

cl ai ng®) FheldesH2 foVF Rlant BE tOPB OWEere@l the hfitri OV L OIRRBssed
hydr ochl ori de,” and conprises: 5 ng oxycodone

g9l ori de, 5 10 ng oxycodone hydrochl oride, 15
ng oxycodone hydrochloride, 20 ng oxycodone
hydr ochl ori de,

90. The dosage form of any of claims 67 to 73, wherein the ratio of the
amount of opioid analgesic released after 1 hour of in-vitro dissolution of the dosage
form in 500 ml of Simulated Gastric Fluid with 20% ethanol using a USP Apparatus
I (basket) apparatus at 100 rpm at 37 degrees C° to the amount of opioid analgesic
released after 1 hour of in-vitro dissolution of the dosage form in 500 ml of
Simulated Gastric Fluid with 0% ethanol using a USP Apparatus I (basket) apparatus
at 100 rpm at 37 degrees C° is less than about 1.5: 1 or less than about 1:1.

91. The dosage form of any of claims 37 to 90, wherein the opioid salt is
hydromorphone hydrochloride, and comprises:

2 mg hydromorphone hydrochloride,

4 mg hydromorphone hydrochloride,

8 mg hydromorphone hydrochloride,

12 mg hydromorphone hydrochloride,

16 mg hydromorphone hydrochloride,

24 mg hydromorphone hydrochloride,

32 mg hydromorphone hydrochloride,

48 mg hydromorphone hydrochloride, or

64 mg hydromorphone hydrochloride.



30 ng oxycodone hydrochloride, 40 ng oxycodone
hydr ochl ori de, 10 45 ng oxycodone hydrochl oride, 60
wogomwyessdone hydrochl oride, 80 ng oxycodone PCT/EP2006/000727
hydrochl ori de, 90 ng oxycodone hydrochl oride, 120 ng
oxycodone hydrochl oride, or 15 160 ng oxycodone
hydrochl oride. 93. A controlled rel ease dosage form
conprising a plurality of matrices conprising a
therapeutically effective amount of a pharmaceutically

acceppalthe 4sabt foraf oﬂiﬁ?ro;? AREROONS, %,%Feféﬁ ¢he dpidid salt is
controlled rellease matérial; 20 wherein the ratio of

axyeodomp bidroghlotide, asHaompueast i cal |y acceptable salt of

hydr r phone, rel eas after 1 hour of in-vitro
dissgrD ngagpn$hg 8%@85$;forn1in 500 m of Sinulated
Gast riogcmEbiycbdohé hydOciloedd)anol using a USP Appar at us
I (basket) apparatus at 100 rpmat 37 degrees Cto

t he awonacxpfodanghydragileids.cally acceptable salt of

hydro%m;] r ker 1 hour of in-vitro

di sso utgggy%fdoﬁlgﬁgaggé%ege formin 500 m of

Si mul Ht g opsidone hidrotidomdd, h O % et hanol using a USP
Appargtus | (basket aratus at 100 rpm at 37
degre@s‘néo’r"ﬁo‘ch@ggﬁi"%'rﬁaﬁgrﬁéﬁat 2:1. 94. The dosage form
of clgy My B3y&RIFRE h§dBeh8ad ural ity of extruded

matri ces conprising a therapeutically effective anmunt

of a @haegenyenonehydrpclloddpt abl e salt 30 of

hydr r phone di spers I.n an al kyl cel | ul ose. WO
2006%@@63' PEB%}B@%%%’?Z? 80 95. The dosage form
of c!g{jlﬁggaymneh§(ﬂ@g111aﬁm,ur ality of extruded

matrices conprising a therapeutically effective
amount20gng axptesenabelipsienideyohccept abl e salt  of

o TR dbippEbyen oL Y cellulove. 5 06
extruded matrices

93. A controlled release dosage form comprising a plurality of matrices
comprising a therapeutically effective amount of a pharmaceutically acceptable salt
of hydromorphone dispersed in a controlled release material;

wherein the ratio of the amount of the pharmaceutically acceptable salt of
hydromorphone released after 1 hour of in-vitro dissolution of the dosage form in
500 ml of Simulated Gastric Fluid with 20 % ethanol using a USP Apparatus I
(basket) apparatus at 100 rpm at 37 degrees C° to the amount of a pharmaceutically
acceptable salt of hydromorphone released after 1 hour of in-vitro dissolution of the

dosage form in 500 ml of Simulated Gastric Fluid with 0 % ethanol using a USP
Apparatus I (basket) apparatus at 100 rpm at 37 degrees C° is less than about 2:1.

94. The dosage form of claim 93 comprising a plurality of extruded matrices
comprising a therapeutically effective amount of a pharmaceutically acceptable salt

of hydromorphone dispersed in an alkylcellulose.
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wdizeparssd i n an al kyl cel | ul ose,

conprising a therapeutically effective anount of a

phar maceutically acceptable salt of hydronorphone

t he al kyl cel | ptDAE®2006/000727
being at least 50 % wWw & the matrices. 10 97. The
dosage formof claim93 conprising a plurality of

extruded matrices consisting essentially of a

phar tically acceptab sal t .of hydr.onorphonge )
i sped dleidisags IR T Hery bf saaprige ap algy o8 geTydsel maggices

SririGih GepEhRlNg eﬁe&lk\}éraﬂ{cjtﬁlyopi ﬁa’fﬁlﬁé’éiﬁ%l%&%}?ﬁ@ﬁe salt

15 consisting essentially of a pharmaceutica
eicdydpiradrpborsadispegsedtip dn efiytcphilose. di spersed in an

al kyl cel I ul ose, an optional binder, and an optional

pl asticizer. 99. The dosage form of claim 93

CONpr 96 imhg dasdpleodh bf ylaid 9B ¥éhpeaRs APlUrhl&®Sf extruded matrices
conpri sing a pharmaceutically acceptable salt of
sRpRRTEIRE pherpcwicds cleetiviepmmmpof aphaymeedutigrlisecceptable salt

SR 5 05 U LD BB i s

80Y¢ ontpraf shengat@iceont rol led rel ease matrix formul ation

whi ch does not contain nore than 15% (by wt)

preferably nore than 20 % (by w) Cl12 to C36

al i pha i I E L :

consi 211 s pee o 8 BEE0) LB p SLPHEY S exied marices

casising egsyitiadlycdlagiharmaeutichlly adogéapde $adtr ofihydwmnapanet o

(in% of. .t he ﬁ{;{fcﬁdiﬂﬁng claims wherein the dosage form

\§ eéf‘edfgaﬂia B RGKi ng in water at roomtenperature

rel eases |l ess than 15% |ess than 10% of opioid salt,

preferably less than 7.5%opioid salt, nore 30 )

pr ef eP& by dogage formapf glospp? eewirEsing 2 PINRIEY O £R7GE Mnatrices
- 127 . e_f |

g R S P S e P

diepansealiih @n alkybdetiutoss, asitoptichal Girdar, wat @h optio) Glakidikawed

by 15 m nutes shaking at the sanme tenperature

rel eases | ess than 20% opioid salt, preferably |ess

t han Qi : % i

opi of ?ﬁ%@ﬁo@%& 15th bf cIIRY 83 BEGPESARLYILESS JF BAPudtd Watrices

comprising a pharmaceutically acceptable salt of hydromorphone dispersed in an

alkylcellulose, wherein the matrices do not comprise an acrylic polymer.

100. The dosage form of any of claims 27 to 89 comprising a controlled
release matrix formulation which does not contain more than 15% (by wt) preferably
more than 20 % (by wt) Cy, to Cs aliphatic alcohol selected from the group

consisting of stearyl alcohol, cetyl alcohol and cetostearyl alcohol.

101. The dosage form according to any of the preceding claims wherein the
dosage form after 15 minutes shaking in water at room temperature releases less than
15%, less than 10% of opioid salt, preferably less than 7.5% opioid salt, more
preferably less than 5% opioid salt.
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103. The dosage form according to any of the preceding
clains wherein the dosage formafter 5 m nutes

webtersdirysgoat 75C fol |l owed by 15 mi nutes shaki ngCatEPR(v6/000727

same tenperature rel eases I88ss than 25% of opioid
salt, preferably less than 20% of 10 opioid salt,
nore preferably |less than 15% of opioid salt. 104. The

wher ol ThE S358 St fisp i ety st ieie e et the
d6a6e foRhl AR d ninuikS sidhdlE aswalAkd JI8cabidhal byls MTRinutes

tenperature rel eases |ess than 30% opioid sdlt,
ghelsngras Bleysamedemperatirosdensgsileisdham2)% apioid sadt; preferably less

T R R N T

wherein the ratio of the weight% anount of the opioid
salt released at 50C, 120 m nutes shaking of the
dosage formto the wei ght % anmount of opioid salt

rel ea L1 ' . : .
form 1 105 d5pat 20me bl £ Ryes At o Blid o A ARTein the
iesge forhQfbter Theindes sigadifig a7 ACdollcivedyby 05 atiyutesghakifag at the

t he precedi ng.cl ai erein_ the ratio of_ the i ght %
S RS e elGastt 15 aF  Slocht onitag et prs@ablydSssipr AL of
Shial A, Qbre! 18fAMIRRSs ek M4 iRRdRiIght % amount  of

opi oi d anal gesic rel eased at 25 RT 15 m nutes shaki ng
of the dosage formis 1.2 or less, preferably 1 or

| ess r. | ...10%.  The do e form acgordi .

to an§d40 ﬁéh %o S%%ee%%éeag %O&fhﬁl& tQagy r?é %3% B?eSF(;?ng tcf%msr gz?l]gra:m the

@bsapd forined fph 5% Ty Btandihg B E00S0i foll6hvedby 15 elifaseshaRing at the

100C, 15 m nutes 30 shaking of the dosage formto the

eI E Aeledses kst Bian 38%) qpipid selisatesablipsy than 25% opioid
] ' 0 ormis 1.3 or |ess,

%erﬂg o %E;@%Mg%ﬁ@%@@?ﬁgﬁ%a& | ess. WD 2006/ 079550

PCT/ EP2006/ 000727 82 108. The dosage form according to

any o the preceding.clainms wherein the ratio qf
the wii% A_)da%‘é ﬁ?r%ﬁccp??é%ﬁ A PNE 4F fherepagF s Wherein
#H3Q%0 d28e We%ﬂ%sdm&fﬂ@gf e o?ifoicf D% dRsage %%@fgg n{éiﬁ‘t?tes

wei ght % amount of opioid salt released at
stiakinged thehddengryfaof o itlee Weighi§e ahonmh df opioed salt fekeased, at RT 120

Elrineufteesrsﬁgﬁﬁllg %f lﬁmeoc{osgg%st%fm }s W) olr ?eSSSS, p?erferably 1 or less or 0.9 or less.

106. The dosage form according to any one of the preceding claims wherein
the ratio of the weight% amount of the opioid salt released at 75°C, 15 minutes
shaking of the dosage form to the weight% amount of opioid analgesic released at
RT 15 minutes shaking of the dosage form is 1.2 or less, preferably 1 or less or 0.9 or

less.

107. The dosage form according to any one of the preceding claims wherein
the ratio of the weight% amount of the opioid salt released at 100°C, 15 minutes
shaking of the dosage form to the weight% amount of opioid salt released at RT 15

minutes shaking of the dosage form is 1.3 or less, preferably 1.2 or less or 0.9 or less.
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0,9 or less. 109. The dosage form according to any one
of the preceding clains wherein after grinding in a

wounodcarrIsand pestle with 24 rotations of the peBCrEPaw6/000727

10 extracting in 900 m wat8r at 37C for 45 m nutes

| ess than 12.5% opioid salt, preferably [ess than 10%
opioid salt, nore preferably |less than 7.5% opioid
salt are released. 110. Use according to any one of
the preceding clainms wherein after 15 crushi ng between

tWo SRROME Rsa @foﬁnrabédrdﬁgle@&%roMtﬁébfe@S&mQaainﬁb x%hérlem
wat er heat ed 0 boiling on a’spoon | ess than .

thprasiocpfdhe weight’efasoabi of thfeQQOtdmh rdlggeedppt HIAIC, 1;%0 mmutes

sﬁ% ng%&‘ﬁ%ﬁLabl o golni%%s ! hanglg[(/ %%ggﬂf;?]f 33'1(%18 A rerlease(fjl Sﬁgl' 120

BtitdRishilang 00theQlosagedbine RtledsRhAEE reffhblhEb @fesd 1 or less or
dosage formof any of clainms 37 to 109. 112. Use of a

%48 9uKES-f orm according to claims 37 to 109 in the

manuf acture of a nedicanent for the treatnent of
pain. 25 113. A nethod of deterring abuse of an opioid
agoni 9. c oTitpa“ dshggiopneperding taanylosaofahé pfemcan‘g clathhang

t ims 37 to 109. 114. A nethod

wﬁﬂsmf&ea BRGE o Aorer sy @@4&8?5@%5 ?%Pﬁpwlegm

QfiracGh @i 068] el 23760 W4551hﬂﬂte%)ﬁsrs Wi 49 %BIOId %alt

pharmaceutically acceptable salt of the 30 opioi

pmEerapdy less thad Obreopioidiselsl then pr@fb@évbelemmm 7.4bh opidid salt are
%606 79550 PCT/ EP2006/ 000727 83 115. The nethod of
A 114, conprising cutting the extrudate into a
pI urality of particles, optionally conprising
conpr essi t he artlclesmtoatablet or fillin
t he phfd | c‘ﬁ&aqcmd@?aw@n&pﬁ@@%@@m@%ﬂedylg&&,ae@wé@m@a er

&ﬁ&ﬁﬁ% Betwen two spoons or in a pill crusher and extracting in 2 ml water heated
to boiling on a spoon less than 27.5% opioid salt, preferably less than 15% opioid

salt, more preferably less than 5% opioid salt are released.

111. A method of treating pain comprising administering to a patient in need

thereof a dosage form of any of claims 37 to 109.

112. Use of a dosage form according to claims 37 to 109 in the manufacture

of a medicament for the treatment of pain.

113. A method of deterring abuse of an opioid agonist comprising preparing a

dosage form according to any of claims 37 to 109.

114. A method of manufacturing a controlled release dosage form of any of
claims 69 to 109 comprising extruding the pharmaceutically acceptable salt of the

opioid analgesic and the controlled release material.
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115. The method of claim 114, comprising cutting the extrudate into a
plurality of particles, optionally comprising compressing the particles into a tablet or

filling the particles into a pharmaceutically acceptable capsule.



