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WD 2007/ 085024 PCT/ US2007/ 060864 DOSAGE FORM AND
METHOD FOR THE DELI VERY OF DRUGS OF ABUSE Techni cal

wo-@asme4 t he | nvention 5 [0001] The present | PUENS100T1060864

relates to conpositions for oral adm nistration. The
present invention preferably conprises at |east one
abuse-resi stant drug delivery conposition for
delivering a drug having abuse potential, related

nmet hods of prepar- ing these dosage fornms, and net hods
of treating a patient In need thereof conpris- ing
adm ni stering the inventive conpositions to the

patient. 10 Baskgrarhmb ANteMETYRID FOR T1{902] Abuse

or obl em i ' many CEGMRT DF o4 CeRE BRHSR ¢l aes. of

drugs that is subject to abuse is the opioid class.
Tagphoicald-igld ef thednvemfion cl ass of anal gesics used in the

ge ggtrgfeng?\g/%wp%% eg é ﬂi\ sgl‘]{o%tsﬁgr' o:?al é&rﬁulﬂg'tratlon The
@W%ﬂwm&f@ra@&s@mﬂmﬁ ot laastone aktee-fesiptng Brug delivery

dantdosttion ke miefivering atdrog haWi@jusOpetertial fetated frettodls of prepar-
iﬂ bl m%é %Ni %tﬁc?dsto? ﬁ'egtmg d B?ﬁeﬂt InHe€H tibr &S SohBris-

'Q%ng'é““f g}é{eg’tlv&é.‘gmpggxpgns % h%gﬁtgeg lng In a manner

"wel | - bei ng"
di ssoci ated from therapeutic aneliorati ve ef fects.

Bagkeronpa of tietlavention ef fect is found by some individual s
|{0 0B e %@ %?bﬁés@f#pﬁﬁﬁ HH@Q'h%s b@@&’rné@%ugﬁc hdaﬁh %P&H’erﬁ th many
he f at sone user % 31 a‘% t.he

sy e (018 FETIS S SieBrR - LaanBEEdS Akt Bieeioigs
cpiwozmlcnm e thasiajorsiass of aralggsiaspisetl i BB urAnagementsd srpder-
hie @ bdviek® ?falhl'h Bl Besdes Stahasca Hargudavtahalestfectiveness,

h f
SR o Bl B RaRIR, i 1 e 1 ug

t hr ough madl cal channels Anot her invol ves persons
1#063be done oftbe effentaigl apidd aiminiséapen Istha akility gF such drugs in

SArRs MBRIdUBRAb AlteHTHEHALERI fB8Ifhg ifP b OGHPeBsd &8s WIrévide a desirable

S8 %?':Xye(?l o d&%ﬁmatgeyc:{;nythelraﬁgtgfc aﬂf&oﬁaﬁ@é %FMQ RS Bod-

usi n

%lﬁrraa ghegt é%ﬁoem Py Eeme didivifuglsda helsxiremgly pegsiab esam gy be
tetated @l the facbthdssarhd asere dref at dip honfsdiar ugied theddfigg Wlieiily and be-

Mn%ﬁﬁm&eﬂrt@%ﬂ% [ 0005] Abuse of opioids by the

oral “route is significant. However, another signifi-
cant problemfor oplold abuse a ears to be the abus

BP04he Urer)sasiy pitaramelariid atisgdinvapesn Kpniied in the United
Platetsi Oné ovbivebindividuatstwiase dRapist hagirsd iherconfexbel roedical

@&Qﬁ‘lbﬁta?\d' iSitid %lﬁ &eﬁggﬂé@t‘ﬂ?&gﬁ nEichl f:l'\él‘ﬁ\@lsnﬁn@tﬁelt iRfolves

Kin a sens ns ) 'y
Beseghs\geain el G usg ey g PpfiinotBPYf idabRA: LG ufg an
RRyNEsa loToredBlessive g Usat Lassy.fiberedre asars wiveibpgin using drugs
siteinsdifranl Bedienl aRlghireissor tidddgictcecbatiook dindumlasnsis | dut later

%ﬁé&@%%lggagg%ﬁ%% M %aM@Q@cﬁ&%%ﬂnem programs.

[0005] Abuse of opioids by the oral route is significant. However, another signifi-
cant problem for oplold abuse appears to be the abuse of the drugs by parenteral
administration, particularly by injection. Rapid injection of opioid agonists is known to
produce a warm flushing of the skin and sensations. The state, known alternatively
as a "rush," "kick," or "thrill," typically lasts for only about 45 seconds but is found
extremely pleasurable to addicts. Addicted individuals will extract solid dosage forms
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of opioids and then inject the same to attain such a
state. Opl oids have al so been known to be abusea via

wmamalssekm ni stration, where the potential drupCDS2007/060864

abuse is crushed and powdered and snorted nasally. 5
[ 0006] Sone presently proposed pharnmacol ogi cal nethods
for dissuading the extraction of oral opioids

i ncorporate of one or nore of opioid antagonists,

m xed opioid agoni st-antagoni sts and ot her adversive
drug agents, with the therapeutic opioid agonist. In
nost proposed systens, the dose of opioid antagoni st

J()f’o s ALY in'&ﬂHeVS%nﬁE?o affal! SUQ{) 8§I§até.h5 %‘Jsﬁw%b% alsg been
esire abué,ers 0 ne ‘agoni s rug, 8r, i xed 10 ,
e ie 9@?49%%\‘1? §asgl FG@,‘”‘W?%H“'tWF% tggpatentig] dvg ofaky'spds
obskEdandnmevalpest atd frortedinasadly. agoni st - ant agoni st dr ug)
and the opioid is subsequently adm ni stered

! o
REDBE acths rasphfy Arbfiod SRR iTacotREl Bomolich o B8 d TS
eHfiRgHo m’aaﬁ%f%amfpgr%@ e o sRee ebqnieid spigognists, mixed
o@bid cgamsiearttagquiss astothbeadyersdieddrug egénds ithahe thenageutic
S SNkl GO 8 SR Sl
BRE BAF0F Bk Bl R BAIBY By BBl oflfe, 385 i r kel
agnistentgeaigbiig whanHbarrugds gissolied/e obitale thef ageeist (or Fred
agonidtentiigs aididrog pgriats opibiris exwsEpLientyraintnislidieparenterally.
ﬁﬁHé@e_Sca%@f’J @%ﬁ&{ é%éﬁ?ﬁéaris%% 5! E&C@ﬁﬁe@%ét%%proprﬁg’{e release of

Il rratl ona n | uci nations, res | ar

TR R RGN 288 ST R AT e bre-

bl opigidsaiemuelitisdinith aduénsivgwgantsy, and in

post operative patients, pul nonary edenma and

@%m’fi Cietd -l ﬁ'lb}%”a'd"eﬁ%bakk Qf‘aé?é(&h@% #e8RoMtd BoBldHhtago-

l0sages. Na?,trekon _has been r orteé to.have ?he

RRBIRP Hp oRioid aEeasliopde dESHAE SELSE (3 hptPRIRI Aguorsis fem-

sRivasshaye sideefigstsftihatetayl ik disadvestageafs. Fbrexapwlg, inelorphine

e es unpleadmpt RAGtorR! SuBR U BnkistyaitraNondtTdeihdd, ABRIcR@tion¥ fes-
r I L. .0.C . .

ORI CEPRCAH A o SepO e Beel Rbohbd Bl Porqps, e

bfreairads B0 pestaprraticratieatscrifmanay efpdaigpf vaptgcular fibrilla-

tiott intledeah seen @ith bigh dadsest Raltrexshe-hasibdea rgpcetediio Adve the

%éﬁﬂcg;?%%gusaéh ek %?Tﬁgpiﬁju?ﬂ@b\%rg@ger?ﬁeﬁé%ﬁ%as fivefold or less
SRS Gh IR PR B e Aloucit o B Gler ey begnrnored
loriagbeigauseanyonyititieandcieahicertiain somegrdivdealal Iyoalkddsee of any
dithestupicid aptabbiaists Rah BRo Peddigtarswititfaved) ireehisid alidiche indi-
:z §e~$j%nfeft%w 983(;%05'&%9%% thitggggg e%per%glpyaﬂggzgé)depend-
(Eurocel tique) disclhoses melt-extruded, nuftr -

GUPPE Hhstedio agdripR S1ohaRal Bente de-mil at | ons

contai ning a neutral poly(ethyl acrylate, 35 nethyl

[0BDBLC I SinBad) oGRPODIYITE maNChiAsr diadsby 6f drige 8@i M4 subfeto
[ r ; 0 es

2R ol O Prcefon i ciffes SPMe PRBF i 6 3ofls UGl

ing. 2 WD 2007/085024 PCT/ US2007/ 060864
[0009] WO 2005/079760 (Eurocsltique) discloses melt-extruded, multi-

particulated, controlled release formulations containing a neutral poly(ethyl acrylate,
methyl methacrylate) copolymer and an active ingredient. The formulations are said
to show rubber-like properties such that they exhibit enhanced resistance to tamper-

ing.



[0010] US 200310118641 (Boehringer Ingelheim relates
to a nethod for reducing the abuse potential of an

wo@e@l7/ogkosage form of an opioid extractabl e by PONIB20Y060864
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avai | abl e househol d sol vents said nethoc conpri sing
conmbining a therapeutically effective anmobunt of the
opi oi d conpound, a matrix-form ng polynmer and an ionic
ex 5 change resin. Preference is given to ionic
exchange resins that are strongly acidic. [0011] WO
00/ 041481 (Knoll) relates to nedi canent forns
containing active sub- stances with high

viRb£0]- S AJ1PddIsd v sbiM @d@ﬁﬁﬁée}f’ IRAR S PRI %lsqtlﬁthod for reducing
| rs. .10. [0012 Pat ent l'ication Publication
B XB s shl o chal R IRl S B OB S pPB Ly Copmonly
tedaie heusebpldselvaniy gabionethpa eoraprisingsesimiining a tirerapeutically
oaifet ot ansdurd bitps opfolioa@mmund[é)%ak-fwmm@pwﬁsf SitFan lonic ex-
0 e -
RS e P tels b e W R R ol Bl e Bpfiobly e
and nmethods have limtations 15 to a greater or |esser
R0t . VR HYQHi1AGT (Knollvielated 1§ reedicastent tarmp contitinggactiessub-

astesticas with mghovater-SaubNY Rld MEiX LOSPOS biryRRSyefers.
nmet hods of preventing abuse of drugs hav- ing abuse

ti 0014] .Thi kq d,.j ' [
095 9 BhAR b BRREAER P pb BT hlgmaus )
i 'Ripissra fareperiesistaiciudb iprmilationspisethm the gomtextaff drugs of abuse.
possi bl e rel evance to the present invention. No

B b Rl e
it bl B et 8 oiadlcnh Bk vy o el gions
29 a[aneats) ordesseaerenr Arerdingly.dhtreds apaedfoppravidingoravsantior
limprived formplativns] eompesigts dndmathadytbiprRiveattsy dlse dh8rugs hav-

q%gy@e o®dntdf ugs, particularly drugs of abuse,
character- 1zed by resistance to solvent extraction;

tan%)eri ng, crushing or grinding, and gr ovid- ing an
iR t4lal Thigackgpundinfamatiart is gravifeddor theweurpbge af making known
[Eoaleoniatatiotrictevsalbyana bipsichitib Be of pokBibietRABRce @he present

A0k NS SESIDIH ARAEFEA O LS iy o

fcgp'ﬁﬁl"?:f?ri"b%OEGHW'i Wehiron 2R theresand §wantanyt ure of 1 a)

at | east one abuse-relevant drug, b) at |east one
thetlnvention cel | ul ose ester, and c) at |east

T bk i L
B PothAGs thg defivery pharegs, paticelary fwgs phgbuse, character-
fizndray resistancdip stivent ewdpaciins tasmpeaing) cruahing or grindinboarnd @mbvid-

&h inftial BSSt df RaBasel of AFLALI VR I Y £ SroldRBe @ PBHE of@bnirdIRS!
%ﬁtﬂmﬁ&% is extracted by 0.01 %‘ h@gr ogﬁl oric Célci latrc; Rbie
W in one hour at 37 C and 3 WD 2007/ 085024

PCT/ US2007/ 060864 the drug fornmulation is adapted so
460160 b&nesemblahoemibrdithestchiihe wesatt invantion movidersam atBise-

datepfenidiul TEutklibh ¥Yomprising a melt-processed mixture of: a) at least one
abuse-relevant drug, b) at least one cellulose ether or cellulose ester, and c) at least
one alkyl alkacrylate polymer, alkacrylate polymer, or a combination thereof. In this
embodiment, the amount of the drug that is extracted from the formulation by 40%
aqueous ethanol within one hour at 37 °C is less than or equal to twice the amount of
the drug that is extracted by 0.01 N hydrochloric acid within one hour at 37 °C; and
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[0017] Anot her exenplary enbodi nent of the present
i nvention provides a nono- 5 lithic, sustained rel ease

wo@e@i7/ogkosage fornul ati on conprising a mnelt- proP€EES07/060864

m x- ture of: a) an analgesically effective anount of
at | east one an abuse-rel evant drug, b) at |east one
cellul ose ether or cellulose ester, and c) at | east
one al kyl al kacrylate polyner, alkacrylate polymer,
or a conbination thereof. In this enbodi nent, the
anmount of the drug that is extracted fromthe

formul ati on by 40% aqueous et hanol 10 wi thin one hour

e ddg farljntﬁﬁlt@ﬁ & dd2PRI%0 £V B%;/Jtsgfu%f\f& GNt%hé r!(]‘rﬁin@ﬁ?m to% human

he dr, t 1s extracted ochloric
gbﬁd"’\}(ﬂ%?‘iﬁsﬂa&éfﬁ‘e hour at 37 C, and the drug fornul a-
tion is adapted for sustained release so as to be

(G047l Aosther edenautny BibbdisiehDor the peesehtUneentin pldyvides almono-
fith[Pesydahdd reldaseld?d) liglaag'étefbrn‘?tﬂé’ﬁdﬁq{on?ﬁfi@fﬁal dit-processed mix-

odi pent _of th r.ese I nvention provides an  oral
1i1€ P 2P aipesiCal ISR arsbi o1t JRL O 20 S relevart tug,
bhalrleaat ene zeldlidse efter|os asitulaspeestsh, and of lelabiowieralky! alkacrylate
belginer, eachlaté Pelyfet @r bRakbinstiexthereF.eH this @MboliRnent, the
é@(og}fd o%tu}eoéﬂruBXheﬁQs"/%xtr%%ﬁ o b *%&ﬂﬁ%aﬁe(htgg% %%ﬁjegﬁ]&; Eth@hol
( Cis less”than or equal twce the arount” o e )
Withig anRdeur 8t TG desednasyoreayal IR twige thecament of tigjdgug that is
ekitdvited mn@ 0t dlinydaechBiric GeidlWithirhene2@bour at 3Tf Grtandrtheldeg formula-
Aok istHdgﬁiédeBI‘rjigfstaﬁheé‘dgrégeg?é;&Z %%%nﬂewvwmo ns' %ryogfgl %Egﬁrgéﬂa‘ﬁoﬁ)’ @0a
ﬁﬁ@%@?’aﬁl (i}'qg%e%%?)&bns as neasured by’ "Pharma Test
PTB 501" hardness tester, and c) the fornul ation
(a1184hs e¥etndtimasiempisnp ayfibddiree miroé ther prgsen thvaistionoddes an
DR B e ol 8 SRR YoHGGHT T g ohrbBbrt ety ateast o of
e Dy hS RRuitbrial) il P " SorBite Fovhg rotem el il
PAYRSYS iediangt wiihia @ge hoyrah 37 nTIis leas theslor eaval twige thegngyint of
ther drug eait (eext@biedibyior® [ hgdrochivvid dridivissie opehemtdtdlr °C, b) the
Ecgl%@ioﬁﬁo@{ﬁ&mrﬂkyunggpé’%régeﬁ1 5§f e%%n%?e%ﬁly 300 newtons,
e Lithic, non-m

I nventLon a pr ovi a non e

HIBFS RisT bl ABD S MANECeL T PErstly 00 HPIENT 85 FEPSHPORY

Fhepma JieatP BB 50t Lpravesh tesbarsandojt thetferatuldiian irglgases at least

d;ﬁ%rmrferoﬁer@mfr@h% Hbtbrﬂbrtdtﬁé%ﬁ%"'/éolthﬁgﬁgg@tr@%%mﬁ%]t@e[ grggﬂic]mr in
X . . u

glﬁgtd SOEH%EQS 'ﬁ?ndgp%%%ﬁbﬁ%#gﬁ‘}@%e present invention

er ex
provi des a proc- 35 ess for the manufacture of an
HI948E - r Audthenexermplang enbsdient ofitiprasenrtrinveptipy prevides a non-

ARlet, % k-Nlide o&u§ frRULAGH SRR 4 &luf WittabLiSRsdte RE
t herapeutic drug further com prising directly shaping

extrudate into a dosage formw fhout (an
[o32a e GREyafy st St Prorant SSTon e Yides a mono-
kthispnontmiNed 209 7m0 Bpa fiduleT/ raSRedinides 08.exformyaiRa] coxferising a
anQiierabRse pBleatin haWRE didiERdtefork BBoRERABLS. § MHE R 4Bt 10

Pt G B ERE B e bR T imypuse = 7100 19

[0021] Another exemplary embodiment of the present invention provides a proc-
ess for the manufacture of an abuse-resistant drug dosage formulation comprising
melt extruding a formulation comprising at least one therapeutic drug further com-
prising directly shaping the extrudate into a dosage form without (an intermediate)
milling step or muitiparticulating step.
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potential wherein the nonolithic fornulation has a
substantially simlar drug release 5 profile to a

w@easigsd24d orm of the nonolithic formul ati on WheCBUS200 1660864

nmonolithic fornu- lation is crushed at about 20, 000
rpmto about 50,000 rpmin a coffee grinding ma- chine
for about 60 seconds in a grinder having stainless
steel bl aaes, about a 150 watt notor, and a capacity
for about 90 mlliliters (i.e., about 3 ounces) of
coffee beans. 10 [0023] Another exenplary enbodi nent
of the present invention provides an abuse-deterrent
drug formul ati on conprising a nelt-processed m xture
of ; a) at |east one abuse-relevant drug, b) at |east
WORE2T areetanpibier Py HROgETRIA P (e persept ipintion provides a
wohglitiee, noaepidéy, meelt-exinuded dogifomatiation dohnerigio§ a drugy with sbuse
SR WREein HhEHMRAR fofhuiRNIHAS aUBStah Al sirSilar drug release
@étiir Q?itaed fhtraﬁ? t hqitrfl o g“'l?@: ?on by i400/(i1ar lije 5 oet Ef%%%rmu—
PR 2 STshefl S gheopoliitic formitatign yhaiem i gjone

lefigrcis orusbed @b abaut 80,00R epra taigbaut 50,008 rmin aeefés gringing ma-
EnifklfoNabatrBocizbomdsan acgithdet havimy stBidicks Ylochibiadss, fﬁbom@dt 50

| : a r
ARl erkS P B ebSu Rl oD o0 aipliag oftored
BRANBy. 20 [0024] Yet another exenpl ary embodi nent of
the present invention provides an abuse-deterrent

o] f okrathertéxemplzoynpmnbsdimgnicofiied preperatestsh provities gn
gﬁdse@et ent S@tforrﬁll@cioﬁ%ﬁr%ﬁ iﬁ% %‘fﬁélf—(?rg étféed whaLe! & aé%'t fhast

rug 1 s gdr odo (,or .a g a} ceutica l(}’ .accept
Qg Foyseye @rg_dr%gfegga%ﬁg Fite afering pharmaceutically acceptable
palymeh epriciyrderaped combination taerepf. dnéhis embodiment, dwecareound of
Pe daed it i@%&tr@&é@rrpman@if&awuaﬁor{ BP40% AAGes Stharfol within one

o r - .

PRICKESS -c oo of Balild uicHhe ahloufh STERUEB A T prgoted
@B dhydeeehipsicragidyuthin @dq poyr gf 3br @i 2Ndldni ni stration to
e Rieiarmulation igadppted saas dube ysefdider aBAdMInigirationyio a human
pex, oemtimek dathe hydrocodone is released in vitro at
about 4-6 hours when adapted to be administered 3
times a day, at about 6-10 hours_when adapted to be
B824ldni Yet snetheqexenmplaryembodinen atthgmirpentigvention gipvides an
alhsp-dedaene drugdodreilatdnicomptising d mait-processad deigture[dl) 3} least
ORPAIRE - CIRIRIDY WhERRFLAIE BlugH nidiEcRoRS Fa TRNARL: ABally

SRl A e PSR B Fot b T Sk one o
Bese piheopt esllylosamateh)andic) Raast oph@crvit eolunere methpcrylic poly-
mbﬂb_ifa@tsmbir@ﬂbﬂl thefudf.cpittail lethboainem  the G?@Gbmmétion% acﬁapfted
EPAPAIRLS 1S Qi RO T8 R o

D09 AETEBLR' 16t RYAFotan® s Ricases HOM® a4abatk 4-8 hogss when
203008 He 24InfdFie EZDRED8 086 4t aldutS-Hblomus WHes bdarddrbiotbe

ddifbstied DarRERWRY 0k sbBG BLUONNSIvhES a@api PHiHRGdMinistered

time a day.

[0025] Another exemplary embodiment of the present invention also provides an
abuse-deterrent drug formulation comprising a melt-processed mixture of: a) at least
onhe opioid; and b) at least one rate altering pharmaceutically acceptable polymer,
copolymer, or a combination thereof. In this embodiment, the amount of the drug
that is extracted from the formulation by 40% aqueous ethancl within one hour at 37
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hydrochloric acid within one hour at 37 C, and the
drug fornulation is adapted so as to be useful for

wo@e@i7/ossded ni stration to a human 3, 2, or 1 ti meGT/Us100Y060864

Thi s and ot her enbodi nents have desirable

phar macoki netic profiles. 5 . [0026] In another

exenpl ary enbodi nent, the present invention provides a
nmet hod for treating pain in a human patient,
conprising orally admnistering to the human patient
a fornmulation fromany one of the above enbodi nents.
10 [0027] These and ot her objects advant ages, and

J.eat of the | n wll a
ESaEbdeZuncebtu 1168050 R affouas of MR GTE 1 BR R SiBbel By 0.01 N
hyeroghlogc egid wilbin anetheyaat 3t °G; lged thﬂ,(é"ng formulgtien is adapted so as
t6 BERSHL foP B HarRElistrAEEiom: IAsnATDE,@, b lihes esiy. itvewardeother

' [ wi ngs [00281
[ gg;é@%@héﬁ%&ﬁ@%gﬂ%%og edélkgm%ﬁtl on of various
‘drug dosage forms 1-6 in 0.01 N hydrochloric acid.
[peeslo] irpaether exenwfsne embedimenathe ripsant fyentinn Ripvidss a
ﬁd&hb@ﬂﬁ bty s RGLhdradmpatient chmprislfy 2@% aduRteing to the
n;fﬁtlent[é)%ﬁﬂlaﬁﬁ%rﬁ a§¥ 6P ﬁBé ab&\% érﬁﬁc‘f‘dyﬂénts
I SSO 0 ug

tion vari ous dosage forms
hydrocodone in 0.01 N hydrochlorlc acid. 25 [00311
[BO271r e Thegle pid piier ehiectsfadypriagrsy BN feagires arthe inyveatiangwill
esgphafeitto thésetfersaheakiad Mapd an ubdPARdINg the dktaier the

rﬁéthur eéfgﬁé HBhton! éﬁﬁ%o%o%%{&da%% Lih Gis3hdr Efullg[oggg’r%led be-

rcts t I SSO utlon o rious
HWug dosage forns 7-9 of hydrocodone in 40% aqueous
et hanol . 30 [0033] Figure 6 depicts rate of
Btief Breberinition obthe \Diawings drug dosage fornms 7-9 of

@sfédfm@@gaﬁfaepfa\?ﬁﬁ’% rdtd oé@?@aﬂggﬁ o ?arg}#g%%{ doga Q%ans 16 in

g orce exenpl ary
Netydrashig Paﬁ'gw ng 35 a tablet used for neasuring

br eaki ng strength of tablets. 6 WO 2007/ 085024
[B6IITUSZGGUE 0GRBRS thé CAI8 Of dibsaution of vahus sy dosage faher-6 in

0 q%% aped tip having certal n exem plary
%alggﬁsn ons usné{'1 | for conducting "Pharma Test PTB 501"

for measuring hard- ness of a tablet. 5 [0036] Figure
[0030) dugire Bslepists the et obdissalytigptof varioug drigdqsaae RoPRE P of

HyBRAIYond iR)0.00R piygroshibed cid.i fe, Cmax, Tmax and AUC for
sonme enbodi nents of the |nvent|ve for- mul ation (30)

8 Flup & el Ry ahor v%?*o"f g RO R
E(CSEIWlnml‘@gr{éPABn@l@mmcmrj amearagetamel) 9-0.01 N hydrochloric acid.

[0032] Figure 5 depicts the rate of dissolution of various drug dosage forms 7-9 of
hydrocodone in 40% aqueous ethanol.

[0033] Figure 6 depicts rate of dissolution of various drug dosage forms 7-8 of
acetarninophen (APAP) in 40% aqueous ethanol.

[0034] Figure 7 depicts a force fransducer and an exemplary tablet holder having
a tablet used for measuring breaking strength of tablets.
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m nophen followi ng oral dose adm nistration of an
enbodi nent of the inventive for 10 nulation (30) in

woredog/0s50ed pi gs (Goettingen). [0037] Figure 10 P@&)/US2007/060864

depicts half-life, Crax, Trmax and AUC for certain
enbodi - nents of the inventive fornulation (Forns 26,
27, 28, 29, 30), Control | and Control 2 in male

m ni pi gs (Goettingen) and Control 1 formulation in
human (B) depicts nean 15 (SEM plasnma concentrations
of acetam nophen follow ng oral dose adm nistration
of certain enbodi nents of the inventive fornulation

QM!FB P @U r@g de&&S ?czhr%o%m/mh %Qrvrbdgg égnaft)eld ‘?pnfiavcl:n%ncerr&n éXem-
BB Bl Pedilo g S ———

ﬁé%ﬁwa(aSEMEtpl asma concentrations of acetam nophen
foll owi ng oral dose adm nistration of certain

; %g'%”P%h& Q to‘&Suéosr}HS E{wér?(u%al g-h@ﬁafor% &fim Eﬁéﬁ(ﬁ%), (B)

RIFSi 5 550 Fmay ang AbiGforsame smbedimspingr e iaventive for-

mm#ﬁl@n (22@ pIgo@a] ok @&B edirghigtistioo epihit fsrnlnﬂétfonl (863N mals
erepigs hesttingad) chiefs & @cBEl\/ﬁ 'E%ﬂia coWé‘ 1i0fs 5lréféeta|

e 5"’”@5 Aok Rl e ?%%C{Bm?w o ERIUve Tor-
BHRIPBISY) I BraiA miRinigs G °€§Pg@l‘ép| cts mean (SEM plasma

concentrations of acetam nophen foll ow ng oral dose

pOb3TNi SFigaid MN(AQHelibk halidfd) Cﬁ{moﬁﬂnﬂf‘ BhGADE b n ermbadi-

Ei:%g&é%ee'&&%tw Ifﬁ‘évu%r}oﬂ,glp émﬁ12 jj) %ggf( thon ln %gontrol
i“?kﬁ mininigs (Avedingen anp Gonbpl oguul@tqem (hA)‘nadéB) depicts mean
Gl nadisres corceatratiohs of dysthimineshendolidiilg sapdddesadimhittration
b{@}] &e@tamqfﬁ%dﬁﬁﬁg foﬁ'gg rn*tNaéﬁh\fe% it (?59415 ?é)?? 28, 29, 30), con-
AP AL P oo RLingien) 57 Coma, 1 Soymulationn by-
Magnd Control 2 in male 35 minipigs (CGoettingen) and
Control 1 fornulation; (C) depicts nean (SEM plasm

poagent ﬁl@&ﬂeoﬂsdeﬁfctmgérpfx%@‘ﬂ&gﬂg old &Mc?ngcra(l’#@% Rida%%?ammophen

ﬂ nistration
Sl B 3bte st qi&?ﬁ%mfaﬁboéwenﬁesﬁm@yem@srﬁ@mw-
‘I'Orh@f@”@ﬁ@ 4, 28, 29 &qSWaCeanl ri guidgortrGb2 trt malg emipiys ¢Goettin-

g ana ICohtrboT Brthdbiiddin hdm¥E 2007/ 085024
PCT/ US2007/ 060864 [0041] Figure 14 depicts the rate

i sSOl Ut | d do f 32-
Qoo ; Haite 2 eRkis bl T e TRt pmbga
nevs 2f thr-*u ig‘(ﬁr@vq’@rrdwpﬂm Fotrhe28, 2728 & 29i),Lwitrot 1 and Gbnirol 2
i a;;:@ onigigs (CEHUHRGR) A Tonal-1 BrimWhtidh; (BF 0%% T%an (iSEM
ﬁlléé dé;E&%%ﬂﬁafhdﬁs Qs %&t%lﬂé&e‘?\cﬁﬁlkcﬁv ﬁorgf doRe, AgminiEtat on%g
R SR 8ok ity o040 Eoms 45,61, 16 & 39). Corire 1 and

Gordicd 2 il melecmiaipigs (Goettngdny aafl t@ontwhn ifrmatatioh.ng and 10
after storage for 1 nonth at 25 C/ 60% relative

di tFY uré%S‘&R)\/o%pmtJé]é’n{l&ll g{ruc\:‘fﬁre forUhyd%ctoan n(% gEDIgS half-
ll% a'% and AUC P{)Ilowmg oral dose administration of certain embodiments
of the inventlve formulation (Forms 26, 27, 28 & 29), Control 1 and Control 2 in male
minipigs (Goettingen) and Conirol 1 formulation; (C) depicts mean (+SEM) plasma
concentrations of hydrocodone following oral dose administration of certain embodi-
ments of the inventive formulation (Forms 28, 27, 28 & 29), Control 1 and Control 2
in male minipigs (Goettingen) and Control 1 formulation.
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[0044] Figure 17 depicts rate of dissolution of drug
dosage form 3lwith respect to acetam nophen (APAP) in

w@2@1/08$04/dr ochl oric acid directly after manufBCT/US1007060864
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and 15 after storage for 1 nonth at 25 C/ 60%
relative humdity, at 40 C/ 75% relative humdity,
and at 60 C dry, respectively. [0045] Figure 18
depicts rate of dissolution of various drug dosage
forms 32, 34, and 36 with respect to acetanm nophen
(APAP) in 0.01 N hydrochloric acid + 5% 20 Nad .
[0046] Figure 19 depicts rate of dissolution of

vari ous drug dosage forns 32, 34, and 36 with respect

t t ami (APAP) i .05 M hate buff H
googhi® %@L{“f%%ﬁﬁé@é@% e,y disiriubt BF RIS pRig g cgn o2
of’ Wity lesRact & tiirenrsdaprint 28 /nad8us 8thanoland 36 with
respect to acetaninophen (APAP) in 0.01 N HCO and
0640 Nadure h 8 Q48hishditiEordlsLRRbA vaefri%h? dRlg de?iage Ecl)ﬁras 32-

I f . : 32,

G AR bR B O AR aERE, %) o1 n ey
30 [0049] Figure 22 depicts rate of dissolution of
8943 us Firung 16 depigis theombesofaissélitiomint druy esseet foknw 31 with re-
{ﬁbaétqs w&ie@oddhg% Qﬁ‘ IN% Wro?;hgdai@%g]rd cﬁegws ﬁﬁe@?‘rfn%r%%icﬁg@g and
e ol B e Ot A s i
[heoudity, ang)ar @0 “udryigpRaciveint e of di ssol ution of
vari ous drug dosage fornms 38-40 w th respect to

MugkACotRARe H N d4HI8E: 35t 8PURsRtRAM drug dhskd R E1GRR P2ect to
P Fiqure 25 depiCLs rat .
ez YORE p ke larae B il et i Feghiripo anc
radigpeletage dornt Beaiiak 8p e f 6R%ApaR)Ive humidiy, £ 4@ 5G4 75% relative
dtulndatiy] andbaf AD0E3§ryHegpeclVelylepi ct s nmean acet am nophen
concentration-tine profiles for Form 45 and Control
05 ' 28 A _and depi cts hydrogcodgone

n0dsd 0 Pl B8 fte SR8 Pr FaseiBloRiah urds SO s 22, 34,
fade 3Boyith respegh tp asgtantieerhen (ARABEIBL0.QN fydroghlpiosad + 5%
Magl. 29 A and B depi cts acet am nophen

concentration-time profile for indi- vidual subject
f orm4 nt r.ol respectively. 10056] .Fi g.
180410y, P, B8 o8 kil dionsl BRB 30 s Houdoaee fardiopesa
g 5P| véthfrgspect B gsetantiapphen RPAR) indsifed hoenhate lifferpHid. 78.
45 and Control 1. [0057] Fig. 31 A and B depicts nean
M FRRAESD GONAS RS B dibilioR®f PRI PuPosaBS FdrRdS2) 34,
wqkespectively for, Form 45 a ol , 1. 20
%Bgég]w'%ifagpegﬁws% iehes AP S Wy i o e dier
acet am nophen concen-
[0048] Figure 21 depicts rate of dissolution of various drug dosage forms 32, 34,

and 36 with respect to acetaminophen (APAP) in 0.01N HCL

[0049] Figure 22 depicts rate of dissolution of various drug dosage forms 38-40
with respect to hydrocodone in 0.01 N HCI.

[0050] Figure 23 depicts rate of dissolution of various drug dosage forms 38-40
with respect to acetaminophen (APAP) in 0.01 N HCI.

[0051]  Figure 24 depicts rate of dissolution of various drug dosage forms 38-40
with respect to hydrocodone in 40% aqueous ethanol .
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trations for in vitro Form45, in vitro Control 1, in
vivo Control 1 concentration and in vitro-in vivo

w@emcestoeat i on predi ctions for Form 45. [ 0059] PEI/yS2083060864
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A and B depicts nmean hydrocodone and acet am nophen in
vitro 25 dissolution profiles for Form 45 and Contro
1 Detailed Description of the Invention [0060] The
Invention Is not limted to the particul ar

nmet hodol ogy, protocols, ani- 30 mal studies, and
reagents described, which can vary. It is also to be
understood that the term nology used herein is for
the purpose of describing particular enbodinents

QBbyz) anfdrs 29%%&;'0@ V\Ef%dcﬁg:sgéﬂf; n%ftvan s%éggg eroef r st%8-40
i O R AL

used hereln and in the appended clains, the sin- gular
fons® " &Flg. 27aRkpictsAngan hARaminBSHeHDnREMF @bn-&iﬁfe?rglﬁ%ﬁfgr Form

uﬁaq@scgﬁﬁ% | gont ext cl earl y di ctat es ot herw se.
for exanpl'e,” reference to "a conpound” includes a

plurality 9 WO 2007/ 085024 PCT/ US2007/ 060864 of such
dooptiundiy. 28ch apliB dabietttydidaed @ef cdibevirutibe-titleasstile for Individ-
SLL%M Lurﬁé"cﬂf& ticJFﬁ. 4%fatnd @d?ﬁiroﬁp qup%EN&ly As well, the ternms

nor'e at Ieast one" can be
used |nterchangeably her ei n. It is also to be noted
t[ABA51t héig. @Orsant B dppictsiacgtamirdphen aoicegtratioratinde profile for indi-
"\ agjjecﬁwmanus%dloun%maé%@am . 5 (0062] Unless

defi ned ot herwi se, all technical scientific terns
'jﬁ herei n_ have_ the same neani ngs as comonly
st G&Y Sy B geriglednaniyRydenepiong epneptratiop-timegorofite for

wierioth 1tahid 2, respeciivelyriotifdrongsandALdri@ugh any net hods and
materials simlar or equival ent to those descri bed

n the prac t estin t he
185571 0 £ ot 1 R0 dpPlob e fraelaniSer o Bt b igr-ime Brofte by
rPé’f'@ﬁ’f? hpad 8r iesprslivelr & Foe d5 an ICOptrblI .- cations
mentioned herein are incorporated herein by reference

f[9658f] he F@J BP Q\Sé?na(g deﬂ&% %éalﬂ'hggro%g?n% S8 a%%{qrrlrg%?{og\f% gpacen-

IR BR SO EPBL il Hio SPBITFIdp b e Crpirl figonceniation an in
priteHinyivoiconsentiatiohpredighionstier Bredd5.n connection with
the invention. Nothing herein is to be construed as an
Si t nven nis not entjtled.t
108800 o it 232 s iers BEBY W BebGrng o PR oo
[dee s O”TPVQEIQWI@"E% andé@nirel t his description as a
conveni ent abbreviation for well known naterials. As

one of ordinary skill would appreciate, the foll ow ng
IDegigd mmhﬁﬂih@aﬁ@n{,&e subst ances indicated: 20

%Rﬁe%é g} mer s derlvedfromesters of acr lic
& Inypationd ek imitge-e hemaytioplar msthoglogy, rigfordizyAni-
ol Btiydies.eand reagents described, which can vary. It is also to be understood that
the terminology used herein is for the purpose of describing particular embodiments
only, and is not Intended ta limit the scope of the present invention, which will be lim-
ited only by the appended claims.

[0061] It must be noted that as used hereln and in the appended claims, the sin-
gular forms "a", "an”, and "the" include plural reference unless the context clearly
dictates otherwise. Thus, for example, reference to "a compound" includes a plurality
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KOLLI COAT(r): Pol yvinyl al cohol -pol yet hyl ene
gl ycol -graft copolyners PLASDONE(T):

w@ioges3oyd pyrrol i done pol ynmer or -copol yner 25PCT/US2007/060864

LAUROGLYCOL(r): Propyl ene glycol |aurate ester
SPAN(r): Sorbitan fatty acid esters CREMOPHOR(r):
Pol yet hoxyl ated Castor oil POLOXAVER(r):

Pol yoxyet hyl ene pol yoxypropyl ene bl ock copol ynmers or
pol yoxyet hyl ene pol ypropyl enegl ycol 30 TWEEN(r):

Pol yet hoxyl ated Sorbitan esters KLUCEL(r):

Hydr oxypr opyl cel | ul ose KOLLI DON(r):

Bpé%ﬁ'&hmﬁii{%dda%agﬁ/al%ﬂfgﬁlgﬁﬁ W % skﬁ%(#;'n i grt)and 0
‘5{5" }rl\r%iw l, tE % " 8( K agf one or more” and " at east one" can be used

Gﬁ@daar@egblubgw étn@sﬁsqm D satethitted the(tms "cBMPERGY", Sinduding”,

éﬁcﬂ)"m@ggbm@@uée@nﬂ@rdd@n nitol -d!hydrate
(1, 1- GPM dehydrate) . YOX(r): Water-Sol uble

R O e e
g taeégmrmemngpaswgwmwndemmmwdf@&sw skill in the art
ROt EDIAI 08 ﬁélonééfﬁﬁiﬂa&dﬁ anyTRGIHONY Sid WERRSIs sx flar or

T e R
%)&'@L%\f ipn, 1 Brﬁtﬁﬁﬁegtf%ﬁtws@;ar%ﬁataﬂ@s ar nayoedascritieds All publi-
pat@se mertinvehidrein apy iovorgemiahdrain by vedredos iidh teg psdbdetor

Séécﬁbln@%d%@losingmﬁlﬁlﬂhﬁél@ thl]rﬂlﬂ*en&r gt‘é'tlgtﬁzﬁ n%fysns
i AL B o s e
FRNEEctiafEwith § b%ément!fw Blethingbheseld into Htasomstyeshasaoasmission that

the ifveatjore stroy etitles eslaniagatwelith @sclissird By viﬁﬁ& %f §norm{\@ﬂt|on
10 rugs and ot her phar rmceutl cal |l y-accept abl

(] " R bR Al e R iR st @wntqsr?ecqswewsﬁte{b‘?&esvnatugn for
Vel ko materiglst A ope ab@rﬂmeaeﬁkllkmtéd aprteQhtasthekollowing twand

Grast indivatetBe bitstanebs muiatddcon- centration and k is
the calculated elimnation rate constant. 15 [0066]

EDSRSA%H% &&@? rSFi\?erdsfr&nQ{a%tQ% ojrg{%%gcggrg @1 lic acid:

. v/'lg acryliic acl
@%EE@I’#{@ Wy&éﬁgﬁ%ﬁ{qé%sﬂ@p% the trapezoidal rule.
KODBZIOATIR: Pobywiny! 'aCroiuel-palydtieylend glyddhgratl @bBmers

IEIQ(EI@@NEGI PEpviipyriAd6RS B nfﬁ@r AR é@?%ﬂ%p rel evant drug
%g%ggcgﬁ%r Erc‘o%ygng alyggl laurate estéD . respectively,

PAN® Sorbltan fatty acid esters

CREMOPHOR®: Polyethoxylated Castor oil

POLOXAMER®: Polyoxyethylene polyoxypropylene block copolymers or

polyoxyethylene polypropyleneglycol

TWEEN®: Polyethoxylated Sorbitan esters

KLUCEL®: Hydroxyprapylcellulose

KOLLIDON®: Polyvinlypyrrolidone homo- or copolymers

XYLITOL®: (2,3,4,5)tetrahydroxy-pentanol

ISOMALT®: An equimolar composition of 6-0-a-D-glucopyranosido-D-sorhitol (1,6-

GPS) and 1-0-a-D-glucopyranosido-D-mannitol-dihydrate (1,1-GPM-dihydrate).

POLYOX®: Water-Scluble Resins hased on polyethyleneoxide

XYLIT®: (2,3,4,5)tetrahydroxy-pentanol

PLUROL OLEIQUE®: Oleic esters of polyglycerol
10




the oral ingestion of a conposition of the invention.
Unl ess specifically indicated, Cnmax refers to the

w@@ragdoz4maxi mum observed concentration. [0068pCT82007/060864
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term"Cmin" refers to the m ni nrum observed
concentration within the 25 intended dosing interval,
e.g., a twelve hour dosing interval for a formulation

| abelled as suitable for dosing every 12 hours or as
needed, of a dosage form of the invention
adm ni stered for 5 doses contiguous dosing intervals.
[0069] The term "ng*hr/ni/nmg" refers to t he anmount of

t

AP, PR B REHE Bl p R Pro R SR i TR foyetytene
WPVPFWV Pﬁﬂ%aﬂf t he abuse rel evant drug admi ni st er ed
tETH@@E@&lﬁme@thanan [0070] As used herein, the
HRIRERELEs seMidinngartiehigasiser ate” refers to a
dissolution rate that generally Increases over tine,
such that the drug dissolves in the fluid at the 35
dPRA4] onbatpresentiseerdion gravides antaproyedeeiisl anpolichesletonesral
WobAgd lofBulafiéd thet prbViass foe el INvE sCaBBikendlefde of pharmaceuh—

%@ﬁi gaitp pmpide ’{%ﬂ%@@m&@ﬁs@%‘*ﬁéﬁﬁd%%gﬁm
g5aq o W?‘VSHP@%P%?V@HO&? Ry ainRiEed 1a5eve! tp.gpters, prod-
puga/amtésthelopmgmaéammilytdmaeptablaiealqbwalenihéhmmfr action of
the drug by common solvents, e.g., without |imtation,

bt il | f
%&én%l aflﬂet 2\% dgf{e%atg%e alfega%:;{'déﬂﬁ cgﬁégﬁhg‘ﬁérgﬂhﬁ g h'se cal-
SuigiRG mthﬁdraeﬁ%m%ﬁé fule gad Q&ﬂ%k e ﬁ"iqs{h@ the, I%?Qﬁarv@ﬁ con-
(centrétiom dnal lein theocsddiatedelibinatiinmaentanstaat. | y) , such t hat
t he opioid cannot easi I y be concentrat ed for

R0eH) cPgie g%e o 2l e s B ool R e Bk o
dastiobesrvpd penceniraticesalshiafrswring the tapeseidel e easily

abused by nasal snort- ing. Such an abuse-resistant

9?%21gatﬁa%?eﬂ9‘%ﬁnm%ef§ %J 'trfeepiééhgé’{: 4 ﬁgﬁ%ﬁ o‘?fthear%ferent abuse
e e & T RSB Sen e GI9/ o anb L FoLpodNE by Hipalced by
dheise) ingelidneof acompesifion ofigthe mvbetidno udoless sgagifically indicated,

Shink Edrato tHaRREMI ndxinhim BBserlédf¥@Rehthaion] Ncor poration
of al kyl cellul oses, such as (without limtation)

dr oxy-_ met hyl cel | ul oses and preferably
I'%@ﬁ'%xy ﬂ?‘@ﬁ?ﬂ”ﬁ@tfﬁiﬂ eters tol the éﬁm%'ﬁ’c ?tPSBD{eé cpgeqnfgtion within the
fistenaidcadostny istenes ies]. antneiMechogix tiogiod interval forad footmdatjon labelled

g.férsh tﬁﬂﬂ{a 5! dbsing e@%@rhoﬂgo/%'aag%%‘?d ofh 965‘%9 forth 8f the invention

?'Ft?[ﬁ%ﬁgﬁﬁ% Cgﬁ{%%% F'gifBg ?f Lent " nore

pr ef erably at |east 16% substit ut| on with an al kyl
qobed]i t %@tternﬁ‘m@"ﬁmﬂﬂmﬁpﬁeﬁ@ Bk yrlunt &fand sdiBtance measured

Shlr' EQM#%% 9919%4«3'%@%53? Fyt%ur? gg’rst%{)ﬁlfé? B]t blgﬂ ?M’ggg by the d’nllll—
rﬁswgs Bt BecbyBF P EH@P‘O‘W’%I%'?}W ef tojhe aﬁm SF Pugen. n t he

context of the invention. Addi t| onal Iy, the al kyl
pvEd)i t l#%‘ﬁseh%ef&hﬁfﬁ% sHrhe ‘GhedRiing reRES: Ritefreferdioya didsolution

Tedhapeenely i aa?s"é@fr e ot B Crgsfep in the fuid at the
sﬁuwmnmmmﬁ usattliatesthat aanerally inceeased With tigws faﬂw@m repygining

aipastasy orieefeiing durtinthe diosEdY forrh Redgpiseqer dboutd0% of the drug.
optionally resists cut-
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ting, grinding, pulverization and the like. A
conveni ent neasure for this aspect of the invention

w0 2007/08®2ki ng strength,” as neasured by " Phar meCTes1007/060864

PTB 501" hardness 25 tester. The inventive fornul ation
preferably has a breaking strength of at |east 150
newt ons (150 N). More preferably, the Inventive
formul ati on has breaking strength of at least 300 N
yet nore preferably of at |east 450 N, and yet nore
preferably of at |east 600 N. 30 [0073] Breaking
strength according to the present invention can be
determined with a tablet 10 mmin dianeter and 5 mm

IPR7i dt'n oge eE¥eretebrdmentniderventien piguides QP?ﬁQ?if?@"SttH@t
ibinisid Knengxtratienafitie dligtbakbetrenpoblentshed.,iwithbhidintiatiap elétiled
éﬂ“u@l’aﬂ%@nlﬁ@l' ﬁ‘om li%gfz:rmﬂét@cﬁ‘n e forﬂnﬁ?atuoﬁ@k?%e@%bu@e S niting
e BB PP 0Bt Koxylogt o 3061 Faff B Hreu Ly ertpponall or
ynimgerionaty)asvahghat the egoid Sanmatwasily Qm@r@@mtrajgj for parenteral
APistratiiohy Ase MlesdBb@Rdesstan Bah@atiots@edyaitg ee Rakiynioleh
cr]\sglxgw it smﬂ{ég 891’(1&@5&35 %P?&Hdquor% ﬂwgpgrergysg dbused by nasa{l snort-
Measurene

9 e PR THRIOR dege Pﬂ*d@ﬂ”'?el'ﬁo%ﬁ?réf %ﬁ@ftaévamo'd
antédgonist (albeih en DRICWCRMARHD 8GO DS JaCel HSHe QT [B8aBe4o further
ms&@ue ablrs@x wrhnelﬂEJt d@lshm@&b% touRd B ang bassuis: tﬁetﬁr;/ Qs 18-

[Byad vt hopr Nsw EJ{%'EPS? ey <%‘7’;€ BB B56°
athiteglidioses r@@/pqu@(mewma @@p%@gntnhyte to the
{oﬂﬂﬂéiwnﬁmv;es&wrtcabi extraetorsinGiuohbe pakiegtat\oin@08actd% hgueous
tHé(rﬁSlt ke aWE@ﬁlﬁds‘é'p‘P&era‘b@ ha R IRkey é‘%@u@é’l’ﬂﬁi@h Wl tan diiRub-

iy e pretraE a1t a7 SR el s, and most
@hefe@@hhy gt !sh%tpléaro suibsiifotion with & allgylaubstinentd iyl substitutions of

thercemisdd wileow NeduM4DRXS Al Biond picheablp bl abdut 30%, e preferred

?\%‘é Sﬁﬂ%)ﬂto?qﬂe |R@egwtl&b eAdﬂfqu%ﬁ%,'tNe gnggggstfuﬁé}\lt fe Sp:f ﬁ%fab\%n?

mereprgferahi fide %Chh%'t?tm‘PE‘r wreaEPlfs andedbhe fir %@Jﬁt"ha'”‘ad ar
Miahéreednetiendiis iatkynyibstttudre chotaimd 3oor rasrg cagrentatand. ar
theory, it is believed that direct shaping to prevent

HAPEG) P BRSO TR Bchf rosis cu
Een B Finding, pubverizaiion gad ded e &G%W@awtﬁ@%@flfeefgﬁgm Fspestag the
hesrioh & Tbosakindddiehgibrialks Inysaserdddy “Featnsa Taxft PTBE501” hardness
ﬂgEt\é? Nihey ﬁv&ﬁfv@%rﬁh‘la@iﬁn SFEfé@B@'hlaL‘ agﬁééklr@déiﬂehgm lat least 150
erions P 3be S BreparaiuRh e Bve o Muariofies bPasing syrenatn of
gdeast 800 bk yettagepreferablyicf ablepstdhp@dN, eRa tyet mereduelsraiply of at

laedttsopmpcessed pol ynmer preferentially interacts with
the first nelt-processed polyner so as to

advant ageousl y rrdé”l‘JSt the transiti On\?\)?%\? )
003l SFrarking ptrenath sehopiRg tothR Prasent! ian gan e getepained
With addhileiri Oohimtil diatnalErend 52@111[@%5!} ataordingtoetire owithoelfor, de-

ltehﬁlgfm Irtﬁé‘b%takﬂ stFBdgty %ﬁta@!er UbEHed iR EheaE@rQi@%’eLrVﬁ?"ermaéﬁpoela
Reve 3%%7@% o7 hei 29 SL A alral afaralf S R Blpure
lﬂr@akmg atr¢rmh isPo Ak & 2.6 m@teanal@ tespia, PRSI Tod P KB dryaw max. 1150
ARGk the set up comprising a column and a spindle, clearance behind of 100 mm,
and a test speed of 0.1800 mm/min. Measurement can be petformed using a pres-
sure piston with screw-in inserts and a cylinder (10 mm diameter), a force trans-
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and provide enteric coatings or sustained rel ease
profile for the fornulation can also be used. In one

wepdomssent , suitabl e pol yners/ copol yners i ncl BAEUH07/060864
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poly(nmeth)acrylate like e.g. Eudragit L- or S-type,
whi ch are pharmacol ogically inac- tive. [007]

EUDRAG TU is a tradenane for sone preferred polyners
that are suitable for use in the invention and are
derived fromesters of acrylic and nethacrylic acid.
30 The properties of the EUDRAG T pol yners are
principally determ ned by functi onal groups

AP S e PRI SRS e o
1. givigscrressdarcs miat 1 46 kNal vzaﬁ ApRArgHS gan aptipnalips: ob-
daited frhonsZwiok Gethirs Gb. KBy Bire,aedravangal properti es.

Ammoni oal kl yl met hacryl ate copoly- ners or

t b havi t.h -
'WPT‘?SJ %Aﬁf%'ﬁgbq? e E S50 78 Vot s Bihns Bia MRt spmepation. n
mbpdimneng tt@, farmaiatiog isgtrealierapiyt velboBzesssd, and more
FﬂT&ferﬁprefé-BHtrLEia}d ragl theh ¢n elther bt cﬂ:@ew shapgd Wath&EMiliag or
Nirindiag tﬁ@foﬂﬁ@lhﬁ(éﬁ CN&Wtﬁ*stS&F&% %@‘?&g &R 8 @c&ﬁemlplated that the

i %P%Psg*ﬂb s S8 IRialey a1 be optp x%w%w B paliawing

N, -sueh a¢ wiheut limitaign, sDefediosrali rYehile ridbsirintetodregmund by any
graptitiitz) thAwR Mtiibdvizt ER MY tibdct sKae] toREvent MG sAaE sfarp fea-

ﬁu%%iﬂ foﬁl-nn&%g trxg @H[E@%thgtn?g%e%g%%%}ﬁng sf%o contrib-
ﬁ.ﬁ% tgeﬁ),éqaﬁégp p% s 9@{3@ forprlpdion ﬁpdmorgubj,reg@?qdlments
rebthiDioveniive m;mg@}:omnnmlatby bt laddzt:qﬂambea@np etrymih by eptpioying

Bt M%sﬁmﬁuﬁéla ﬂobeﬁ@d B@fy(ﬂé@é{vd\ﬂﬁh)le h&d e)é@ﬁts.b{é LA PR iy, it

39 bglfe(/&? a)t gc%“d el t‘ﬁf"i‘?ﬁ%‘{-&%’m%rrpy fgtiegg @@dw%\&& the
plst n@i proceseaéi palgw £0 39y adyapigogqysiniuss the tamsition glass

ftempenatlunabf ihe coppbsioreagia vhekrkiNg &ETEMALISh of the tablet.
(tri met hyl am noni oet hyl nethacrylate) noiety or R =

CO I 1 avai |l abl e as
EUDRAG ﬂ?eé C@fﬁfweﬁis&f%lﬁ' K %@W%@@vra%eba papadymer, or
Egdiation thateef to oreateRhe nelgHofasseaverdinadre yprederably aiite

&ﬁdrﬁﬂ@%&&l@@ha&é@)fbrmbf@ﬁh tlf“t?rﬁéfﬁﬂ{dt Q%haﬁiﬂh%ﬂ? gitatly hactive

??Mdeéséhs’??@n aﬂn?#;e ﬁgﬁ} éle)fqrﬁﬁ%fdo muPé[TE n¥can also

r“ﬁﬁ al YieergRg @Lﬂm&ev@we{wowwerwcmgu st ant
uaolygasth)accjlétb iik&je gabBadragit L- ored-gps ewltitiea@qihataca@idally Mac-
tihe col on. When the functional group is a
tri met hyl ammoni oet hyl nethacryl ate noiety, the
EUDRAG T&D) (RL or RS) polynmers are insol uble,
@476d ab FEDRAG p@risa b‘a@erm@a forsome opesertshpolyiére dhet are suitable

EIRAM fherinventbn and are derived from esters of acrylic and methacrylic acid.
The propetrties of the EUDRAGIT polymers are principally determined by functional
groups incorporated into the monomers of the EUDRAGIT polymers. The individual
EUDRAGIT® grades differ in their proportion of neutral, alkaline or acid groups and
thus in terms of physicochemical properties. Ammonioalklyl methacrylate copoly-
mers or methacrylate copolymers may be used having the following formula;

13



10

15

20

25

30

35

or RS) polyners may therefore be used for del ayed drug
rel ease for sustained re 25 | ease fornul ati ons.

WERDRALH0T{r) is sold in various fornms such as PCI/E8100T060864

form (EUDRAG T(r) L1001 S100/ L-100-55, EUDRAG T(r) E
PO, EUDRAG T(r) RL PO Eudragit RS PO), granules
(EUDRAQ T(r) E100, EUDRAG T(r)RL 100/ RS 100), dis-
persions (L 30 D-55/FS 30D 30% EUDRAG T(r) NE 30 D/ 40
D 30% 40% pol yner content, EUDRAG T(r)RL 30 D RS 30 D
30% and organic solutions (EUDRAG T(r) L 30 12.5,
EUDRAG T(r) E12.5, EUDRAG T(r) RL 12.5/RS 12.5 - 12.5%
organi gy s&l utg n) [0078] When at |east two

nel t - pfotessefl ’pol ymers are enpl oyed, one is prefera-
bly a ¢ellul ose derivative, nore preferably a

hydr oxyakk ,I/C LoSe derivative, and optionally
hydr oxypr tHyl cel I ul ose, and i ndependently, the
elidperocpol ymsrRl s 35 preferably a (neth)acryl ate

pol yner (such as, any suitable Eudragit polyner). 14

ﬁgﬁﬁ%o%ﬁ%&p#% DL it oo

038 CH |9ﬁ\}¥3°ﬁt/’r'8€ 0aglt L and Eudr agi t
NStha%'@Wr@PW@FéYﬁe@ijolEyﬁ@B“ $ﬁ0‘? he context of the
Methearylicorsidi copdiumbr dgietC RE = ETHRELdP@G) (copahyaenall deéngepe
ameghty N conbi nations, with mxtures of Eudragit RS
%ﬂﬁnoﬁ'a Md&%a&r@d‘p@%@dty 5A[l@o—'79t]|dr§)g@(rl1§_0fb‘é (érQﬁl}Ies al bei t

Al SRR, éé la Etyﬁﬁg aniyal Rll_trb C°h°| i C

ever a % a | cations
i T
gastopiodsthaceste cammbaphene PN HEUGRMTRTRO (Rw&er
Extysayiae Dipersion theareeng BB Hur.c= Fusirags HESHR a:&ﬂ‘rbaq@waqrspe@lon)
£a5% BitAAbE methAshyas tagaaiss Py, Eve MmdiagRr E 19010 of the
i nventive abuse-deterrent fornulation optionally
g&r?rprl ses a nelt-processed mxture of at |east one

db- r whewednbe fingionahgrouphas agiyaterrary armpapiue Hapethylam-
oelnicstiys metlestytate) raoiety at Rl e@OOQHEHNHTH) SO jdoimmercially
B%abéﬁ?e"as MOBREGHE e &mp&r @k o l;}k?oub hed chn%oxyllc amd or

R LB okt e EURR AR (L SER e B gpou

& 2 earbexsdic apid madsty. dbri B DRAGIER(Wepaiwiriria gastropasistant agd en-
tdradolddte.| Sh@ibinatdtivds D¥ing E@memsrmnmlnwr@smmdo gastric fluid

Wh Wilﬂ'e%gge &%%ctn?et %?\t b thg Eolg% oy %ﬁ Ak furﬁ%ljﬂal grolip8s a

: ESI E\X%’S&'&D@eﬁ hig r{“ﬂ %%’V'éfet ety h@r{é"’ aWRWQW%W RS} polymers

Brﬂjlnwlnhlal pepuegits efigpersiblaane pitisdapendsitr AbesenllaBASH® (RL
bshs g&l msfstraay tﬁé@mr@ba@%@feﬂaenﬁm @uglrasasmommqed re-
g’% LTt ERAGHY %ﬁgﬂd‘ap%ﬁ&%%ﬁ g o8 oéﬂﬁfﬁfﬁ“
ARAGEER L80Y $APY L 10055 BRORA S BRASHT®)
Fadtagh Ry rha; gfamblee\cEUDRtAGlerEeoorElﬂlBRAédT@'ﬂbﬁhﬂ/RﬁnOe). dIS-
&rarg.l%o% @%ﬁ%ﬁ @}“@06 EEJ@RA@T@N% grgltm i 3994098 phiPnar
gandam’f RET ﬁ% %ﬂ% 38 Siaoeng StuigELbRAGT @ L
245 BHDRAGIO OE (215, RUNRAGER i 1258524 t 1.5% onganinsstution).
In a yet

[0078] When at least two melt-processed polymers are employed, one is prefera-
bly a cellulose derivative, more preferably a hydroxyalkylcellulose derivative, and
optionally hydroxypropylmethylcellulose, and independently, the other polymer is
preferably a (meth)acrylate polymer (such as, any suitable Eudragit polymer).
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25 nore preferred enbodi nents, the anmount of the drug
that is extracted fromthe for- nulation by 20% or 40%

wa@ewens®2et hanol is | ess than or equal the anoReit/Usf007/060864

the drug that Is extracted by 0.01 N hydrochloric
acid wthin one hour. In a yet nore pre- ferred

enbodi nents, the anmount of the drug that is extracted
fromthe formulation by 20% or 40% aqueous ethanol is
| ess than or equal 0.9 tines the anmount of the drug 30
that is extracted by 0.01 N hydrochloric acid within
one hour. [0081] The present invention also provides a

stai.ned rel ea farmul ati on of .at | east qn use ..
PRRG e o Bls BT AR ite PesrBran R Lorf o B P i gnton
AroRYdragt £ and Epdiagit Ren Queenowarefeged eplyingr ipyheeprjaof the
awenthont it @odiigh IRLC TharBadinsgidpaliinalRl @in teaisee hotdniddations, with

' ' | al cohol,
D oL O PR K e TPl R) "Wk, i f e

vinegar, water and aqueous ethanol (e.?., 20% _
§073ho Persppefrabeineiidngdyisadly hdrink syhstaatial gpgtitigs of alcoholic
begérali@Whdrotaginl pRYici@rK bicagibedmedidatishd tdn quberhitely aiter the

: . o ' . 5
RAPORA,tReA R R it b QAR onrome crses
{11ése GRS HIICoSIR SAMAT P rATe £DRtle ATk =R erapadiiments
of theiickestivalalpsatdetairentforrlisticreoptionaltympsised meitepmecessed
PRlredst O RSET drie dblubé-Aievant@iuUMaéak ¥ne talluRRE le@ied or cellulose

| n .
B8l IR RISl Ll RO 5B e
griRgterrom the prmulgtiondyeZ0% pagspys fang!, Oh#E% aqgpoystigancl, or
thtmwittin ees hafr at B2 * O Gusshibbo oseduat twise the smedinbdidedrug that
et 0 ol s bafonty WinGheRUeare0, Bias o o
TRl Thesectians i SarclanpYATS SHanans covNaEoHs ndhosesite-
tioppimrwhich abpdividaalsipaseflly alienplade extrashan abssegpledand drug

ffidaa tedicRudntaini®) SpsRdetyevar Brugsame time as when
swal | owed by an ordi nary human, or both. 10 [0082]

Exenpl a referred conpositions of the invention
TS, oo Pistassle oo aphaEo et e Foprofias b br 0.0t N
dydreeklorigwgid Hesnsativaly, asediven ibrilke exparimentalbediph et tlows In
titge bRYETEd @fbdtRMENtS, thé BMBURYF the @G Bl R exivBbigh fromithe for-

W2 80 B i O R e s
& ik Vi ssescia by GOEALMEIcAMC Aobsuin s, a et
aicky preddrrad eslesiiroentsitive amesnttdh éveedrog that suexiragted from the for-

ﬂ&mﬁl}ﬂoﬁ @g?@b@ﬁoﬁm&eﬁéﬂo@mﬁ%m B P |agnr$gnt of the
is Has ExlAdd ¥ BL R Groblore Bkt onelrsiht in 83t mare pre-
féreaderipbodigsenis the ampunt of iecdreg thet s axfractediremgye formulation by
12096 dragioio @qué@]sk{:ﬂlﬁ%ﬁis desstiadreor(ddfapl 0.8 @hles resemace bthe drug
ﬁ%ﬁ%@gtgé%y?g%@ }n%?gfl u: oﬁﬁ‘ﬁﬁﬁiﬁgi‘%@@hydr oXypr o-

pyl met h¥l cellul ose acetate phthalate, and m xtures
{081 of ThapEssspiriaiestiamigo prevides PawslelsgigResaomeoraf at
et oy asLepYEIBRA MiugGRAt Hahpees thB exipactida efithe[dd@Bfdm THefor-
Wétd@‘n ﬁegfﬁ%?é%t%@ gsew s Br2oh RRh 20RO HVHREBR S ousehold

unj
extraction solvents such as isopropyl alcohol, distilled alcohols exemplified by vodka,

white vinegar, water and aqueous ethanol (e.g., 20% ethanol), Wheraas the formula-
tion is largely resistant to solvent-extraction, it still provides adequate drug release in
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25 can be designated by the average nunber of
substituent groups attached to the ring, a concept

wp@mesioes cel | ul ose chem sts as "degree of PCT/US2007/060864

substitution® (D. S.). If all three available
positions on each unit are substituted, the D. S. is
designated as 3, if an average of two on each ring

are reacted, the D. S. |Is designated as 2, etc. 30
[0085] In preferred enbodi nents, the cellul ose ether
has an al kyl degree of sub- stitution of 1.3 to 2.0

and hydroxyal kyl nol ar substitution of up to 0. 85.
[0086] In preferred enbodi nents, the al kyl

auests salticon siish aregdejric flufds: tThér forrtietigpneherf @usted or ground

Aysiprovivad kydquptdaitid tadsenn ba‘ué&ﬁé %ePgsﬁ(gr%toélﬂch a;“aS&ﬁc hyiREs

ﬁ{mﬂS{eﬁ/’F\ cartin qpr}ﬁfgxa'?%ﬁggw E::zg ‘{’V‘?"G'Pl”otﬁ% agllpgnt 0??he

st ewain)éé@lgl relgfmﬂi fi RErESIN 3e0zg0f QUBPOILMEeer

thiee, oamere'thiypthesee bf ihe @ibuseHRIANN2DE7IsBREA4e (i.e., 0 hours) to 1

tPc&}T (s%%% %@Q&@% rEQ&W 5}%&%@ vla?th%‘é%'e%me as
ihg

%%%Wa"%? R BR a1 fome opfhermers than 1 how o pRadd hours is
no pese ikn 1564 gneslesthandha anpowd rélaagsiianveibiepemasimesasgwhen
dusflowadiey ah Beiiaeumaktdhvbgel | ul ose”. 5 [0088] A

part|cularly preferred cellul ose ether is hydr oxpr opyl

dr oxpr.Q net hyl cel | ul ose |
B R R A S A

S. about 1.9, hydroxypropyl nolar substitution about
[0023) , Qe Ehels androelifiyde &3terS, whibiotsn Be 8sed alone or in com-

EIEOR XY B RNt SFPH'\%% as%@%géﬁl ??O%U%P%E%E@é%f ran?@ b ?D 000 to

4o, ﬁ@f‘?t THBne aiBinarh petsratly Golripid fioses, hy-
deRHotElvieseas bquimw&V&%W'Mdpsﬁqﬂm@mw&mmﬂoml such@ses

éthcellUl&@e iReth}18elInIoes, mwrdxwraﬁwcenmo&eo(ﬂw Fb&yétﬁwébu&ose
Mi’@“ﬁ it g%éé@xéewﬁé%ggﬁypsw ggt r?ﬁ;%gs PR, LIRS Boi-
954 ¢5i5rs ﬁfe tm’utﬁqlqrg );e aegtate ),r@ﬂﬁlg%ﬁﬁtgte Gftyrate,
@iivigde acedate @rcmlmi\/atu hedrsagrogyingetagiceliussd/ mhthaidte syidydxypro-
é‘t%ﬂ%éﬁdl@eeaceéﬁa bﬁﬁ&ia@eéﬁ r‘ﬁixtJrQ tHefRldM M@Elﬁ*&ferably non-

G35 BRETRY. 81 s ShR bR et corlfise ke thstl |

formed fromthe corresponding acrylic or al- kacrylic
[aes4]s, Thespmt\ﬁ of aliystituemt gtolnps omeitedsnhytifogiutegenunitalok ¥diiulose
daﬁ'b@o%&[bbfét@& By trfe%fv%Fa%etrRmﬁ)'er ?1‘ Jﬂ%?t%‘nt é‘c)ﬂs %F@H %Y g,
er ab
%ﬂ”E pé% \Xréfoecqlléloge f@"'&f}s e;@;?e oyéub ut«on 5 S.). If all three
a(ve@blem@)t@nﬁpa@a@n ditare Eilagtipited tod D. 8] is esigraty/bs 3, if an

ayeupof o drheachirky lard Rlakfeacthy RS detRind@e 28 Byl |
ethyl, n-propyl, n- butyl i so-butyl, tert-butyl,

[P]U:'%[] Pref %S{egr%gmnff?% 2:%' G h?lllp(g%a@%glhas Mgﬁgﬁgree of Sub-
s@%%yﬂ 1.3tq 8@@9|hydrpéxaﬂafdj@ogar subssitisian et yn to hékadecyl ,
heptadecyl oct adecyl, nonadecyl, eicosyl, behenyl,

[o0ub] | Sﬁﬂﬁéferkﬁ%ﬁﬁ%x e-ﬁﬁeﬂ%leﬁ ls%étig{)lBH% )‘nylb?urther the pre-

St r
feregd mﬁ‘?sy}ﬁ“@%@@ H%MOX%%? 559 bpeei e PAINEYATS Yith gifer-
eat substiuhinidedienscol madhexypard kydidtyprapokEsulEiiutibie/dre guonma-
ri2&d listed in pharmacopoeas, e.g. USP under the name “Hypromeliose”.
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defi ned above. Exanples of Cl-10 al k groups of the
al kyl (alk)acrylate include nethyl, ethyl, n-propyl,

WO s@7psopyl , n-butyl, iso-butyl, tert-butyl, pRCL/YE2007/060864

hexyl, cycl ohexyl, 2- ethyl hexyl, heptyl, octyl,
nonyl, decyl and isoners thereof. The el k groups may
be 30 straight or branched chain. Preferably, the
(Cl-Cio)alk group represents a (C-C6)alk group as
defi ned above, nore preferably a (Cl-C4) alk group as
defi ned above. [0090] Preferably, the alkyl
(alk)acrylate is a (Cl- C4)a|ky| ((CL-A4) alk)acryl ate,

% 1 Pr ﬁ/feﬁ{ AMO \(sgv?{ gg%rﬁg%%{»%( h/f%ﬁ‘?-loééL)Qﬁ H

THIGEr o zgr grqnsth@r{ﬁq 536849 419 Thassr ypast

. oplyMgis M)ilateldym Phﬁ?macwqeam &y USExadgl tes nahe “Methylcellulose”.

(Ct C4) al kyl (nmeth)acryl ate include rret hyl

r l ef rréeh GHY| OQEE{?\%? r(o ethyiceliulo
%Pé@gh%%%?ﬁ@%zémméa fthe Piae. ﬁxﬁmgiﬂ ate f?

@neﬂwb@yﬂs abeul BAHydrdxspiopylyholamsUibatingdradteut QIMA)VJETHOCEL F
(] ilthS’ laboliEt.®, bth b@pﬁlmsubgﬁhm alt ¥ Ha1, 8nd MBTHO-

Sthii tSe ag € ro of fS tltlSto E})y
%‘ £ ig ME é\gﬁéﬁi 2& 3C1ﬁ‘§§§é@w|' gg?ﬁ@ﬁbﬂqses for

Bsefrehhalpk@s,entnhmerkacryl ic acid nononer is a
(G -Co)al kacrylic acid. Exam ples of

@ﬁ?gf O)I'ﬁé Léerg/{ %&dl)&ngfcs'qubli( Pr‘%lugggse Qérreﬁég %rsl v age?q s
Ahigh t%mb@ﬁ'%qswfy@%%h@v'ng @st%fbﬁaemjdlff@reabreaeat umts) compris-
irgy meherhars mﬁhmr;zhcamcﬂand/qnmﬂtmo,my latid andiofl an By @kdclate. As
asbFnerBRPIRAEM *aﬂ<yﬁéé'l &pdter RAGRYS ekt rﬁepé W{E&&ﬁﬁ fate

| Kacr C acr
e R Sﬁ@ﬁmﬁww llremih forTeSphg SGrHc o l-
kaerlin avidsatrsapeivaly sin atives werdg ithegteon palkyhéglk)perylate” refors to ei-
e sihialiyt @ikadpyiatdioy bn alyPadpdateAs used herein "al kyl ™"
@m@r@bryefrﬁraw @Ik@acﬁr{rlét@ i Bt(cpb@)éﬂkyl P(mr@; NEMRFyIRY Exdafples of

t rb The
ke e T
Pftﬂw%l !@rpreeﬂanmﬂt@dylbyy%xﬂr 2%@6@%!19@3/! octyl
sem)é,odeseyl ispdenyh ahdecylj @ndedyy, didecyl, tetbbienyy, peatadeny, hexadecyl,

ﬁHth@ecyﬂ'o@é’d@éﬂ %na@é@ lé)ﬁ'o n‘ﬁ' r{d)lsorﬁé?s'?ﬁere@ﬂ Th alkyl

aywﬁ%g% g S Eﬁe@fv LNk *ﬁp{?&é épre-
gmf&:a Bepe)a&yltgﬁomwas d@ﬂ@n vaeg MU pm@\a@m @h@}a!wmragp as

defiricdetova mxampied of Thi,0alk grovigp of Bbeiky! (k) @cﬁyiat@ﬁh@ﬁdéuﬁethyl
%lyé Rl J{? &éo-p )?N«Pb égsrosoL&ﬁ 18- bu%ﬁﬁeﬁgl pcly@(ﬁﬁ&g)l .

yLexyL, uﬁEP“Y ﬁlal%wsé’m%’f e{ﬁ%dg’ @PBP% §ay e
swt@r@mcmw@m Prefesablyl, kel (Ch-C1aslk geoupfriepredeiatb a\(6-Calk
% §|a|$)d|eﬁﬁéd‘é?bovg,frﬁcbﬂé rerbRIbS 4 (a0 ar%ﬁp & QiPeWBBsR. N

and are all as defi ned abov am do" group
refers to an --CONH2. An "al kyl am do" group refers to
(1990} CORisFergblpuipe algr(ekjacRlats isd (G4HCd)alkyd$(Qdeds) alkfhorylate,
%@N&efe?abl;% O &etrg&rﬂéﬁuﬁm pEpréc‘Pa %thatm@'}lﬁ%(w

H(el me?h)acrylaé 1BeTs 1 eifier ((ﬁ—(ﬁ)falky?acry eor( 1-??%ka1 mAthacry
Iate Examples of (C1-Ca)alkyl (meth)acrylate include methyl methacrylate (MMA),
ethyl methacrylate (EMA), n-propyl methacrylate (PMA), isopropyl methacrylate
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"nitro" group refers to an NO2 group. A "carboxyl™"
group refers to a COOH group. [0093] In certain
wepdodssent s, the al kyl groups may be substit up@dukz007/060864

aryl groups. As used herein, "aryl" includes both
carbocyclic and heterocyclic aromatic 30 rings, both
nmonocyclic and fused polycyclic, where the aronmatic
rings can be 5- or 6- nenbered rings. Representative
nmonocyclic aryl groups include, but are not limted
to, phenyl, furanyl, pyrrolyl, thienyl, pyridinyl,
pyrinidlnyl oxazonI i soxazol yl, pyra- zolyl,
inidazol t hi azol I sothiazolyl and the I|ike.
(IFY¥e By y@%ﬁc@a&r@hﬂ@r sabyylanethacritetes BV A)rteri-louty!
mﬂ?msate IG'HBhrghmmhsﬂiﬂﬂ aeryfate wAﬁeﬂﬁrﬁt@yl% EAP B rb Syl aérylate
1f 0 use
F"@gg bg‘a" Qéﬁ e S o e Pyl AT . o1
'6 5{0¢'§8%e napht hal ene, ant hracene, |ndoI|2|ne
i ndol e, isoindole, benzofuran, benzothiophene,
[409d}z oPEeferbBlIVzuwmaWkaE@hcﬁact@ﬁ*ﬂ)ﬁblh\lea%@ (€1-AEKBGYIic acid. Exam-

pl‘églof‘ L @1‘8)73\ @ggé&% J‘uglug\@n?eﬁﬁa&rﬁ 8 %gi%pﬁ&hﬁ%rylgz 3¢id, n-propactylic
ﬁ%?fﬁpaﬁ e BEIFoutrenile acid, deonlptrmieracis, trst-butacrylic acid,
P‘mt@@l‘wkﬂ ad, hesaerpiszoide he{atacnybb andy apdhisnmersthereof. Preferably the

(PRERRIkicATIE Beid [9H EDOZAZKAGYIIARGE, At Sl@?eratff‘iﬁ'[%t alhb‘éﬁg

herein, aryl group al so |ncludes an aryla
1095HL e Bh AT i ol siins Y b 5&3%@@«1. hy any
gIoRRkedS Leedherain ' "Bl grogp mefprs th @CH4)ghPelefig hadrichied bheyclic,
satOraydd 6r rRbRREd hiphailc RIYedrSorEOPR YRRy rod:ﬁr edsei ‘?é)}:%fbons
e SR U8 b R el
seh i grorysi g ORYicarbaaylum Realkyimip rekdamidovstro. amino, al-
kyareiner diblkylamirve cdrBoxa; ithibiand ¢oEky Pe FhyBE0¥PT G865 refers to an
OPR4IEIE r,ﬁungﬁbg% X dg 1?1@ okééAr ﬁ(D IQ g&g %?‘1‘" élf(gl Is as cl‘lef ned
R e S BIPTeR A Ty e Bipop cthioaly b GEqupPiprs o an ~SR
diigHe MBeraiit Ree piylias d@&pﬁﬁ ghmyesAi Fam:uu'mraum @fer@dc) ah kitH,
graap yAlafﬁ(mﬁiﬁdﬂ'ﬁjronerQt&@rPQNHP@g"rbﬁp’mh &eﬁw@ Tsc‘émﬂ‘ska\é' de-

fsr(e@a ﬁ? !%{éorﬁ'hhﬁe @’ﬁﬂ;}) Haqgig to alﬁ %@{Iﬁu' & erelFlJ 9{ aYnd R’ are
alCade “ﬁ%ngg‘éﬁar“@ aBkiohgiouP r@fﬁrsﬁetanwoqrsHaanya@sylemmagmup
refarhijd alaeﬂﬂf\tﬁl’égrandmberam Bud stkyldcaydeined abO@) 3] "dialkylamido”
grBﬁﬁtFﬁér%% ¥n IdBNFé A ANAGRER R Q&i Fér@?ré a'!k?rl % AL above. A
R IR & BN Gripe ettt Bigh RerBra @ APo o e

manuf ac- tured by copolynerising (nmeth)acrylic
[0883jo mdn sedtain eyibagirients, thegallodl poups triayelsubstitu2d by aryl

grotiEd. hA@%édLH;fenH“B@Fﬁr’iﬁunqe?b%tH &R'ijyg <9 ér@f:fcﬁ@gtlo}ﬁwatlc
e bR R pBT VRey BOkpdh £ 195 681 §85% 07 6-

mepPergddingfdrgniesepiativeimenp anyl grolips ngludeixit sl not Ilmrhed

toaptebngl, Geshyl vrebiyl tHiksnyl, 'B'Vﬁdlﬁ'gﬂ Wnn’ﬂ@ihj/loo@fzowmsbxaz%@!

zdl, QH%zB?l H?ﬁzfow lféo‘llﬁéﬁogﬁw l’%cl{ké #Lgyﬁinpﬁ{ciclig amwff'oups are

dare con

I35 AL ShPUPp inabinghia A OB AFRTAREPA SroMAC or hetercaromatic
ring@rest ¢f)eearmydri ¢cingminyenfesed ring system. Representative fused polycyclic aryl
groups include naphthalene, anthracens, indolizine, indole, iscindole, banzofuran,
benzothiophene, indazole, benzimidazole, benzthiazole, purine, quinoline, isoquino-
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is a copolynmer or m xture of copolyners wherein the
nmolar ratio of cationic groups to the neutral

w@pwvioyses ylic esters is in the range of aboutPdI/BS200T060864

1: 35 on average. The ratio can by adjusted by

sel ecting an appropriate commercially avail abl e
cationic 30 (neth)acrylic polynmer or by blending a
cationic (nmeth)acrylic polyner with a suitable anount
of a neutral (neth)acrylic polynmer. [0097] Suitable
(nmeth)acrylic polyners are conmercially available from
Rohm Pharma under the Tradenane Eudragit, preferably

ﬁ\éd"cﬂ%ﬂneRShtﬂQQmﬁH dc{LﬁrgslthrI%Sq l%éxaﬁHQ,r ﬂ@-’n&piﬂwrm ptendme

GPRALe. Aefing: Phegar e%rﬁhsm’fh'spnauﬁegpc " sl Ao as
geasUpsseint vyl groumalse dnciugled fn aniadiil araugr Bmi@r,tas usgd hpein

Ak PB RIS 1[Embleies GAch A6B8641, wHaesil anaromdiig isueikkd & an al-
&ﬂgg cryl ic esters being 1:20 in Eudragit RL and

Eudragit RS. The mean nol ecul ar wei ght is
about 150 000. [0098] Besides the (neth)acrylic
¥9gher €ref¢rabm/hfbe apiyie pelvoert b ealaclylia cerabtei| Brefegably, the
BE N EIpBIVRY cBRpHEESAhEIUNRIre dedivedtiften bIRYgaKjaeslate, and/or

%&&m’%&% b;%}& élgeic%lfg%rctdta% fe%%cﬂeﬁaﬂ%efo Rt ?l‘e?e?atﬂi tﬁge

€ eas

?Pfél’fe?ﬁpo*y‘m?é%mp Yoi ANGia Jeheddneg )é‘da*P}aswfﬁtt%ée copoly-

gredisgble alkprracsylatg an{i a9B kdvoviatp ohonoeress af défined hgteinbefore.
c%ﬂg r@f‘éﬁ@@ héhide kjé@ly)h‘éwi%blﬂb!é égigl{ g‘ri’)ﬁﬁal(a%}'ﬁ’éte mokBmer and
SRR é&?yﬁ%?'ka%ﬂ?ee e

mmﬁeﬁé Fomanelyylgestaaardaterand m eaPolBRER Y AeraeMATRY of methyl

Aty LS/ ansth aygeite sodibai-bitpaampmener s; especial ly a
copol ynmer of N-vinyl pyr- rolidone and a vinyl

igtssh, 1 PRsSianl Br TabRi- R PO AS R Bt apRBonRler, in
eagisuiana PGW'WWWWWQ%WM@H@ (EeEh)eerip Pobigssiare manufac-
anad By cb;ﬂtﬂﬂrﬁédsnmlmem)a@fylmahommérs pafrying foytlceneups with neutral
Aot RnciRA TYE Rk, QBN 0B Bre eman, ammoniym
86°4P80102] high nol ecul ar pol yal kyl ene oxi des such as

pol yet hyl ene oxi de and pol y- propyl ene oxi de and
¢o096} Y NERS (méthRichyit polgmend die ganerally walgt-easiubhs) isle are swella-

ﬁa%ogngﬁgenﬂgéyl ﬁ{é{du%ﬂhg utlongéni[; Q%Qfﬂe MY @ fRiRtRio of cati-

GristEPe %‘r% i &p{%?@?é?@fw%ral SHRoBBE, P90 hectalpt
baitrgambiltyfod trreefdrnmdam Imeprefiesred W@epmr\fa tbel (méfbbﬂcmmb polymer
& £ 85Rlymer of At 1d ebpdhthens iwhgkei@tHeqhslbe ratio of cationic groups to
the neutral (meth)acrylic esters is in the range of about 1:20 to 1:35 on average. The
ratio can by adjusted by selecting an appropriate commercially available cationic
(meth)acrylic polymer or by blending a cationic (meth)acrylic polymer with a suitable
amount of a neutral {meth)acrylic polymer.

[0097] Suitable (meth)acrylic polymers ara commercially available from Rohm
Pharma under the Tradename Eudragit, preferably Eudragit RL and Eudragit RS.
Eudragit RL and Eudragit RS are copolymers of acrylic and methacrylic esters with a
low content of quaternary ammonium groups, the molar ratio of ammonium groups to
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[ 00106] pol y(hydroxy acids) such as poly(lactic acid),
pol y(glycolic acid), poly(3- hydroxybutyrate) and

w@ oy dr oxybut yr at e- co- 3- hydr oxyval er at e) ; POF/US2007/060864
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m xtures of one or nore thereof. 35 [0100] -
"Abuse-rel evant drug" is intended to nean any
biologically effective ingre- dient the distribution
of which is subject to regulatory restrictions. Drugs
of abuse that can be usefully fornulated in the
context of the invention include wthout limtation 20
WO 2007/ 085024 PCT/USZOO7/060864 pseudoephedri ne,

B ot R Eret Rl RS et S B B S B o
|G dagdt Pe%tT@gmgandﬁolgw@rrvgelmtnmcam 80,006t ham

phetam ne is one drug that has recently received

noung] ar B@&HS@Eh'e%e B5a IF!;; i n@érs f&%%har Gndaﬁ;éébc%%table
ST BT bR o e hoRE bl Tamast Dﬁﬁévw%sf Biadit the

Seensaicas He formdationendiaedmprave tHeesasamf tanulettsthefeof. These

dolysers b vaRbletiod GOnPhe g&ﬂ@l@ﬁﬁjngmg especially the
opi oi ds, [0101] Bytheterm opioid," it is nmeant a

an et her Q ant agoni st
T8 2 oo S or R Hetaut 8O oy Wil ane (Pv),
receptor sites bound by 10 endogenous opi oid peptl des
s[Qﬂ:WOhs cepveyreerk epadl-vimg Jactard ang Bnd snaodmbieecothonomers co-

iz Qie?’tiﬁmihnﬂe%%onmn'érb%’émd ééféét@d fr&’ﬂ ’mtrogen-oramamlng

f aII r.odi ne
%0"% FonoReselatdiobtieSholia fuchmarof Ky oy
m@ ﬁ%mvmyb%mw@ieeme ferses! expenmies baiya:i gor@ymey, of N-viny]
qb@soumna Bha einyidexstateoons sdpdienerd BIOGH Jm@yrr@iidaﬂ@émlﬂﬁ propi-
= drocodei ne, di hydronorphi ne, menoxadol
di mephept anol , dlnethylthlanbutene 15 di oxaphetyl
but yr at e, d|p| none, eptazoci ne, ethoheptazine,
%ﬂhpwyvlﬂﬂ ialoahel-polvstylenetaiyroheref sbpelymers davailable as, .g.,

mntam@llR ffoet BASF Al duowigdiedien, duraaypr phone,
hydr oxypet hi di ne i sonet hadone ket obem done,

I 0 an cyl mor, n hano]

621 hBR W, B BRVFRAC Btios iR s el BARGRa and poly-

REQPYIeHB Auide aﬁép@tmrmermf phyieag oxigle epth pmylenabude,pm ne,

nar cei ne, ni conorphi ne, norpi panone, 20 opi um

P08 OpSyacyidiRERNONE, papvretum pentazocine,

phenadoxone phenazo- ci ne, phenonor phan,

[ﬂ}eno eri di ne, pimnodine, propiram Pr opoxyphene,

SR Y'awuqcefatq RAhANSNE sUuethes eanpvimRs? Of ind ageirteaand weptonic

avidt pariely higemogeéd polpdo acintes/also r@‘eﬂéd&td &tbartially saponified
yRBoim)t he inventive formulation includes at

| east © 25 one additional therapeutic drug. In even

Emre referred enmbodi nents, the additional
eRRIVENI§oRAN be, without limitation, selected

fromthe group consisting of non- steroidal,

[omoepl Mlﬂﬁbdr@k}aécﬁlﬁ; sG&h a@ﬁcﬂyoa%?@ab;ap gaﬂy mcﬁﬁtré 4! poly(3-
1 stidn nop en
f@’b@so it %ﬂﬁgﬁv e DRt O o .
% X é?ﬂ}? i roxi cam sufentanyl,
sunl i ndac, and interferon al pha. Par
{0100] - “Abuse-relevant drug” is intended to mean any biclogically effective ingre-
dient the distribution of which is subject to regulatory restrictions. Drugs of abuse that

can be usefully formulated in the context of the invention include withaut limitation
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30 ticularly preferred are those conbi nati ons of drug
currently sold as fixed dose com binations to the

we@oemligsoader the authority of a suitabl e natiPCHUS®N/060864

regional regulatory agency, such as (by way of
exanple) the U S. Food and Drug Adm ni stration. Such
drugs include without Iimtation a (fixed dose)

conbi nati on of hydrocodone and acet ani nophen, or a
(fixed dose) combination of hydrocodone and i buprofen.
35 [0103] The abuse-rel evant drug(s) are preferably

di spersed evenly throughout a ma- trix that is

pseficiephbdtide0bitPebpYsed n&?ét?%ﬂf%ﬁwufénl&e lyje® Bru%%l ditoR8€and non-

SB5E 50 S AR el P e e,
FhRiEMIvRIsiasA ALY thal hagiresrily 6eceivied pooviauaitantion as Thing of
@buses dihefe is afsoissmicribacsiadt tHe Hésedt ﬁ‘r?é @lms@t&ﬁ? §M$§e€1%§ential of
y . f n m | N
ha¥hiRg, %@b)}a ,ghgll\c%%ﬁlgfayﬁgtk&&dlér}ﬁﬂgg %qd t$§ El%eé Ilgc/)tsf’]{ere Mialor

d of  dr In t r

amet er 1 X . > €
S1EBT B Sisg Tals Vo Hrucs i BNHOS GinPPRSSIRIY MARARIES of
active opioid ingredients in their crystalline or 5
Iiﬂ'l;’lfbcr )Wghgéggméo;ﬁgat‘ é,is ?E}??Né d?j&f#ﬁe,@he?tﬁ@?d@gst, algtagonist,
BAINEY ayohistbmiaMnist: Wik Falts AR g2l br K rd@htor i nd by
ek L il e L
&bE: Poiids indideatithnat fimitaticanalfantang, allyiprodiss, lhighepedme, anil-
?ﬁ&lﬁﬁﬂﬁdﬁ@ﬂh@ﬂ)kﬁf&@ beﬂﬁémgj@n&hdra?&bmﬁf,'Huitd'rgeréaﬁmil, g;r?nﬁ?zeine, co-
i e R LB RLEOER s L g .
?f%?ge'éﬁﬁg%%ﬂ%?rﬁh'f‘ﬁ’ed'mfﬂf”ﬁ*gphﬂi“&ﬁpﬁ‘@ht?n?lofiim}hyilwgmbmee;
diozpinatyl dutyodte tdigparonp pagtataines ethuldpthiad, stHymEHAhRIMb-
itheC BBPRbAINe, g&ﬂ:ﬁgﬂtﬁégfreﬁ%gkbé Pﬂ'{?’ﬁ g?&%g%doﬁlé%érﬁhéx%,
SRR b e b e mppagme
PE)ilevosianel sfentangompperidiia; mMepkazinol, Bnejéizocine, methadone,
atetrspeon; mbephael mariphinesnAb@lpne frakdeftfb, nlc8hBRhinEN Borpipancne,

- j 0 [ 0 Yor ddi tives
OBRY oSyt SRyl aRo BBEL B BEyiodiy BBk Bpenazo-
i @F@QE“P 8, P"l@%ﬁ?%@upln@mq*@ﬁ' REQPEPMa BIOpOXyphene, sufen-
il { tHigingnary trdnhasiol, raad whiis emdmixtlires thieespf.ant s, bul ki ng
agents and lubricants. Useful 20 sugar al cohols are

I f4 i1ql Wtol, xvlitol.: .useful
EOEP! 1 R0 g B P il e et
P%%ﬁ%@'ﬂ?naﬁ%raa@émr@@ I MermeEerrpiarad ienthodimants, the adslitional
theeapestiedimedn b, witheut lienitetiati, seleatet &om the §fEp consisting of non-
S8 ridRGRMULdpfdddl Mnﬂ@% ﬁg& B %Bﬁﬂggﬁ% ﬁél%@ceﬁ’ E‘r?@%%ﬁ{o’bp
PRISHRS SHO Lt torl ot TR Sulbleh Sl b ks
RRRrOXSps Phenasstin gifeasam. Ry et punlindee.-asdlinipiferon elphacPar-
flouiprydirefatred ardhaese dombimgiiony ef drig cur@itl, abldldstiike®todd m-
biRsHBHs 3 tr%”bubir@&q%\" ff{eaaﬁ[t@d?fty 8@5‘%@5{)@%&%‘ af oel%gional regulatory

| nst antuaﬁeoks enu | I%()tﬂ{?l l?g e active -~ R
FHYCE SN S (¥ eyl expmy S5 AR I ANnippiEstion: Such
Pretinsluda withpgrimihitiorha (fixet idoss)icogbiatiemof fiydrdchdone and
R pidny obs (Rbd tbsy) @ambinatisr @ﬁ%f&bd&ﬁ@éﬁd ibuprofen.

{01031 The abuse-relevant drug(s) are preferably dispersed evenly throughout a ma-
trix that is preferably formed by a cellulose sther or cellulose ester, and one acrylic or
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30 [0107] Sone preferred additives include
pol yoxyet hyl ene al kyl ethers, e.g. poly- oxyethyl ene

w@ 3)07l0st0e4/l et her, pol yoxyet hyl ene (5) cetyl eP¢EDS2007/060864

pol yoxyet hyl ene (2) stearyl ether, polyoxyethylene

(5) stearyl ether; polyoxyethylene al kylaryl ethers,

e.g. polyoxyethylene (2) nonyl phenyl ether,

pol yoxyet hyl ene (3) nonyl phenyl ether, poly 35

oxyet hyl ene (4) nonyl phenyl ether or pol yoxyethyl ene

(3) octyl phenyl ether; polyeth- ylene glycol fatty

acid esters, e.g. PEG 200 nonol aurate, PEG 200

di l aurate, PEG 300 dilaurate, PEG 400 dil aurate,
PERERO VI RelWAPASWY ARG I3ponk| dlgeedients al thy frmalatid?. This de-

WRipat @%@%dﬁﬁﬁskﬁﬁ@&%b@&%@t@ms%a)&%@'snfaﬂtptaMlc Gl ically of
TTDIBLgtls {ﬁ%h Qr;,ﬁ'n &net[éF %W gqﬁ ey r%{gt?g gﬁm gP%ﬁﬁs ys{gn& pre erab!y do
L@O ¢%m %Qf%!%%?@tﬂ@ﬁ%@@s instheir grygtsdine or

5 mﬁ@rmumecmatsm avitended byittetreal salybis(BBCH et X Yayaditdction

WVS&WWA}K@)SM@‘@SSWB ( b\ﬂﬁe\éﬁt‘i Bi thértbtg‘%{%t}n%‘fy f&is preferably

(
m)%ﬁo th m { a%mo%ﬂggs E djgggéiporlﬂ?”%‘b%‘ﬁedﬁleg?%éif‘é& agtives like e.g.
pdi&y Mpnerie addiiangfy piesentdn piermatatior ageorging 1o the present

ole‘anhym éhleglldyltzemat krugractivelk vaheeé ¢ DeryBalii@xisle Rbedded in the

10 casimnatinl (Crenophor(r) EL; BASF Corp.) or
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pol yoxyet hyl enegl ycerol oxystearate such as

p%b (% | engl ycol 40 hydro- genated castor oil

i EM'@P( 8? diRppraion obthepompenents ésryich it thesystem is chemically
hyﬁtﬂ\ﬂd@e,‘ﬂaalbrdmdam or substiahtidiGhemppBesusthroREhRP bi coMsists of one
b|tﬂ@%o@9rl@é?hwﬁ5ﬁé§e %chﬁf Bl)éb&@% éeﬁlgd an olﬂrs% !Jrgnsglocéso]h?nons

known ,.as ene pol yoxypro
b:%ggﬂ&e r%haiv%tearg ?f‘r é}/rSdet hyl ene
pol ypr opyl enegl ycol such as Pluronic(r) F68,
P[0TSR c (Thp ferbRiatioRehodlso 20mpfise dritder ritste @¥aRRs S 4a1ek&8 from

Pelgarai@hols) ord8rvativod RXAITE rn(e(l’?odgﬁﬁne gh%?%agéﬁ”gy?ggggtable

4%Z &ﬁggﬁﬁng@tﬁé %ﬁ%ﬁmts kﬂuﬂ%ﬂg ag@nés and tubricants. Useful
p(§p9@’>@>(l‘é‘ﬂ’lﬁ§| 5@ @xe(rgm" e& by bianaitol nawnizitl, egitiel; (sBfEen(d Bdhol de-
pailvativey eicludeai@odinditdon i%@l‘h@l’ttr@/ﬁ dg)@ﬂ&é& BéMdingad palatinose and

bit
mno%éeaé%hgﬁw\/@é&%ﬁ poI yox;s/g{ h;/I Zne (20)

sorbitan nonol aurate (Tvveen(r) 20), and the |ike as
wil 06 Rhamnreeuticgllyaiccentable shrfamants aw preferabdy, prairmssyiugically ac-

t heptaislé noh{EHBuridaiaho Hﬁoﬁid?&fon%@'gur‘féc‘t’aﬁﬁs g%)ép&??llgtpreferred for
Is ﬁ%'trlé%@ %l‘\t?nlnhlﬁg) Eﬁ%\tmﬁteﬁ %luﬁlﬁ ﬁ??‘{;edﬂ?rfg‘ef‘ﬁ qngﬁg %jo improve the
dieiag! @:gpg {ie dormyfation.; Tde. spfpeiantaeaisifectuateandngtentinamsis emulsi-

afiedatioR ptthatastivd ingletiest ralsiabéd fora the a@hagélfor n$ pRtipita-
sticbflthe 8tve ddRbdSHt in MeHRbb @ ﬂu?&stcg 4{3%91% tugﬂ:fr ct
formul ati ons of the invention can % al neg 8

a ble 25 nmelt process such as by the use of a
@Pw%ee%@feﬂéﬁéda%e%ﬂ@ﬁ@ BAYSKYpinEiehe ékttywherm g. poly-
gw:thwelhegs (3} laurgk etiesr, palyadybial/iena (3)e8HUEREO Bslyoxyethylene (2)
SCEN H, pSl
Wg&g Ieﬁgéﬁég@fh@eﬁé‘&é iﬁéﬂ;t%‘?%o%x%&ﬁyl%éﬁ@@w e{%lﬂeé-s eg.
v siebe o) sl gthek PrhycrvethuEhe 3) nendahenyietien, poly-
r@@?@éﬁ&@ @) nesyiphenvl ether eramliosyathyletes(3) oatpisherydethin bolyeth-
ylene glycol fatty acid esters, e.g. PEG-200 monolaurate, PEG-200 dilaurate, PEG-
300 dilaurate, PEG-400 dilaurate, PEG-300 distearate or PEG-300 dioleate; alkylene
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a liquid or rubbery state in which it is possible for
one conponent to be honbgene 30 ously enbedded in the

wo@rdenssodel ti ng usual ly i nvol ves heati ng aboveP€11€S2007/060864
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softening point of a cellul ose ether/ester or
(rmeth)acrylic polyner. The preparation of the nelt

can take place in a variety of ways. [0110] Usually,
the nelt tenperature is in the range of 70 to 250 C
preferably 80 35 to 180 C, nost preferably 100 to 140
C. 23 WD 2007/ 085024 PCT/ US2007/ 060864 [01111 When
the nelt process conprises nelt extrusion, the nelting

i i sGBT, R IORRE ol Sofifla@plaft Bldlfete (Laurogly
SR RIPLS Yoy 3P sftis ', SubineE moncsteiaie, Siipse disteatin. su-
iFRSeTERN A Yigeer s¥srae dlauralel-sotiten fatiytasiceem-mgd skasters such
estsotidien sonartaliratsi (Epsre® 0y, exrbitai@biooldHtsRFAHBA YndridhAmitate
8PN 200K SdHBIRRSte N C Rl c@&e‘mgﬁﬁg L abAd d%gve%s. 8.0. poly-
counterrotati ng an a{e 0 }lon y “equi pped " Wt he" !
I?ﬁ%‘%h’( P aceral riricnolgple onpolvar 38 chsireell (Hemophins® EL; BASF
\ﬁg’ﬂf k) AigPal vxyethpe aemen lokysibagaielsach depelyeihylenyiynp! 4haydro-
Kyl 6‘”@?ém?ﬁ?d’@““‘“@d’égﬁ’?gﬁgkt‘ﬁgéﬁb‘é?Vd*ﬁ%%@éi“dcast‘”
i EorehlooHOR Ry o or Lok B85017085 br Bkl 0B Ay pighyien ox-
éf&v 2@8 POWA RS PRIYBREHVIREG ReyorwaeRRIedeakeiopelymBrsRARely-
togethyléns payprapydereiglyaol sLih as luodnidd E6BERIeohid® H127 | Pdlox-
exirden, PRYxAGe J‘EBBg?élgﬁaerﬁrné?@ z‘aﬁz ﬁ’bﬂ?ﬁ‘fﬁ%@!}ﬁ%, ¢ Poloxamer®
P PAS: Rena R Ode%%M%aﬂﬁsgferﬁeqﬁpgfvowmwel (70) sor
R 19 PelypYRthviane, (20rorbiipparariooteats Tnieen® 88h polyakyethylens
{20ytsaibitad mwbaas@telﬁv@@a@@eﬁfp@rmﬁw@@t D)) gcﬁlﬁtdnﬁnér%@blmi-
i e
f‘ﬁ (R H OB Bl PR R BRI o6 2ol B e

ki ur e BRf1ER PF e, free g dNepomoTadiaEEs of hanol or
both within one hour at 37 C, with or w thout
§vi0Bht | Varioussoth@Riditeamagbe m@bdﬁﬁ/\ih@%élﬂ?&aﬁémtﬂb figly

. £ ac ‘ [ :

‘%@?ﬁ?ﬁ?@%ﬁ?‘%ﬁ%’ﬁ% s, Bk, QMR bR s, e
T SUSLi® 2y O Srler IohbStabliei eadions sryengne ak sihiiears against
migrekialsfitaB®0 newt ons, preferably 600 newtons, nore
preferably 1200 new ons, as neasured by "Pharnma Test

EB%QPOlLIFhQ ﬁ:fnlqlgﬁé?c\'\stltgstﬁ§ fnvergi'ag C&? étra gé{%ﬁ'le%g&)%gghn%&lr smuitable

rel eases at %~ nor re

LiPEIRES 9”0214%%#“9 {pfe ObR RptethpReshNd sy Brefaiakly REpared by
meitexpusidrer alprder 3@obtainds ophogenadsydigAbttioh dnbia sudficient degree
Bidisgtgsibh Bfo 88 aflg) H{eﬁruéh?lﬁéﬂﬂﬂ Wiezlt d&hnbfg' l{)e%{ i{\tél‘rflplrﬁ%ﬁé% l?%rgel of
o elhblaortufing iRl e 880 s Moy A feiansgen o
Rligkie pr ruipkprYestate it whish jtis prysible eeonsoermapaspntdaype homogene-
pasly embbddedtihterother Meiting bekdigredived a'éaﬂh:hg%oi@ihbisaﬁening

; |

b&int 61‘%%%9%!6% %h@lf/es‘?é , .(ﬁl@ﬁ’@%%ﬁlg ﬁB@H&J ﬁ]te gg%ba?é]t%tnhoé the melt

acconpl j shed . provi di'ng rug
?%}WE?B{EP%WE%@SVWWW for a single active

i ngredi ent, such as aceta- mnophen in sone

BThopi nesuasly ahe it temperatury & i Heihgs KoM t6 260 BE, preferably 80

& Bt i@ referably 100 to 140 °C.

23



30 about 60% 70% 75% 80% 85% by weight. The drug
| oadi ng of acetam nophen can be |[imted to 80%

wQ 01885028 pref erred enbodi ment of this dosage POF/I51087/660864
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nmonolithic formor a solid solution. The term

"monolithic" is derived fromroots nmeaning "single"

and "stone". A 35 nonolithic formor a solid

preferably has at | east one dinmension that is nore

than 5mm I n nonolithic enbodi nents of the invention,

the abuse relevant drug is pref- erably contained in a

single solid, or a single solid solution, elenent The
nmonolithic 24 WD 2007/ 085024 PCT/USZOO?/ Lid

11 | Ve G it vEefioss BomBRESITELEgon COa Mgy dlor mix-

irandzinrtekk plathinantapparsysecusidrsarily [esider thishsrpaset Batiellarly

%wstwé ak éédr@@ertg @5 kﬁéweaé Buiasit! Bt RbiuadBingle sefew! dirud-
evan I

A0 el en) AP aR =t 50 iglTRh S Bl B eRAN Sow
GHEWGTS vumowart treewavmﬁ@gr% ceyierotaingAndre WM{#‘V P%Ulpped
withrk@eadihe disks. \i will e Spprediated that the workire) temperataree willaflso be
%@ﬁerﬁ%a%y&ﬁé RM& f) ?jg.ruggre artpékema Sf wfgm%n %H.asheaé)&%er
TBids it Pt 0 iﬁﬂe@@s@y et o mx gid dpsdtve & iponents in
Hiexirudehean bepbuidedby heating aleraentaiiawsven the Bisliafeandshear-
ShaneH tRe Bl2EASR mrth@extﬁ%ﬁma@taus@rprbh@é theatixtoes widep sasktiraial

n‘Po\Un‘fi f h ag%} asr{d in et\Hg lfcg'p\oﬁgr{ gfeé lgélrﬁrgﬁen% (n%pt o* p gomPpo-

?rned in the bl ood of a patient or 10 ani rml and
to be naintained to provide therapeutic quantltles for

3}11 {2 adncti embBdimeh? , th® nvadtidAQubBdesAthddrl, snshihyd rddese
%W%lgrtac@ﬂzéds anﬁﬁflﬁ{a%belt Yea§%%? ltﬁ?e Foﬁ’cfwnﬁ% Fé%ﬁ}rgéj(a) the

ISt

ive haf Isdragied gom ﬂp@@m'am b ?@a%ﬁsﬂove% P 40y 20%
erjoedilsrethaisol of bath evithimeenet Howe atis ) evither witheut agBatiopalsdess

ftgﬁbm{daﬂimhaé thd ﬁmgnﬁﬂ 6f@h%@@§:tﬂédtysi %tgabiéa b@b}J@’ﬁN hydrochloric

1 o Bkl & v T s asadd oy 3R Y o afllid e does
dmt bmk ungere@toeqe af ;388 ngw%nSamafeﬁtésf @Q%MMO%%%N&W@W
1200 risrtdnd, 54 IE@sutkb BY!RHaINea Ttaetstwmaowmalﬂmss tdstant add(c)
3hd d8@e{dre‘%§ eYeaJsgs gﬁ%gsth%bﬂ %oréf Rof ﬁgﬁ%'ﬁa‘ d Bh&RLty 24% of

iy
(R TG b EOVHTE GRS é@@ﬁa 3% Bhige
20ug duning the i30 mindieviestdrour,ion figge tver ladurdingh eltroAlisselufier testing
‘Hndtdﬁfgﬁl‘jl%gtolruﬁ{r/‘l% @@ it EHei§etive Htﬁcﬁf Bh aHiaehl \ahmméd)e While
or}o‘t‘gﬁ%n%”@sbee boPiid é‘g ahy Bg@c@&bt%&g 18 tJeYe\?e]gi t{w%t%rgtﬂh ial re-
dearesetasef drysiam Siefapndais %B@S?%T‘ﬁ‘l'ﬁ ey Broyigingr kigh Hidig
dedd iarthe forfhoktiani Db s)adiigiora snglantivebigfedehhsutinay ateta-
gﬁ@é e»%n i s@%%reﬁ%df?r'fg?\@éj%ﬁﬁ?gwéﬁlﬁ/e'f&%ﬁmﬁgﬁ o :ba\glrega@e% tRan
FHR SR e PR OIS T P T aooiepognen

fcmnmﬁ Imliedrw&@%prl sing at |east one therapeutic drug
furt her conprising directly shaping the extrudate

81%%@8 efn‘%mﬁ@n% BﬂHfs d@@?bé fBL B RloAbifhic ‘?Brl'n' drB%olid
oI; f&EFNU%RQﬁ}'gC I%ﬂ%{l\}jpg'pg{ra Ty S ” hal” 8nd “stone”. A

monollthlc form or a solid preferably has at least one dlmension that is more than
5mm. In monolithic embodiments of the invention, the abuse relevant drug is pref-

erably contained in a single solid, or a single solid solution, slement. The monolithic
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30 prises a Eudragit polyner. Preferred Eudragit
pol yners include Eudragit L or Eudragit RS or both,

w@pa7psioed cul arly preferred is Eudragit RLor aPCT/US2007/060864
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conbi nation of Eudragit RL and Eudragit RS. [0116]

The nelt can range from pasty to viscous. Before

allowing the nelt to so- 35 lidify, the nelt

optionally can be shaped into virtually any desired

shape. Conven- iently, shaping of the extrudate

optionally can be carried out by a cal ender, prefera-

bly with two counter-rotating rollers with nutually

rF%!; Ejr a«gjicbﬂmba Y0 nefst[mw bebversstie?sr d&ﬁ%@%@ﬁﬁ?ﬁ%aterml&
SR HhAERRE f ta Qr IMs

crfg% g Ogbt EY n@d gﬁ;g?? ‘E%" ﬁ%ﬁb‘{ogfa% %mg{}%%@?ﬁaép%ﬁ of ;"Sﬁ%‘se

of °d FS& YR R RTGEr3Ply dneotsubstantialle affeqs theerate of

digsoiLiion op diseersion of theeabube reléanediyiovive at ih)viar, Bfstieviro

savidicntiif wvafréli&he(rl;élﬁg |o€’tHé;Hb'_b)se %le\}éﬁ‘?&irug '6{ g%&geﬁglegéé@t%ﬂlg%rhﬁer

£ vV |

%%PféﬁggrﬂMﬁa%ar%pﬁeﬁgf%é@csa}o%aat Gl g 4 oot o .
 Pr LG ROWE- ol crBIPQdjmBRtE (of thetieentivn brovides eisitgte pHaae drug

dermidationdbattcanhesdbptednd balvidermuLngt ob thet AhRis6l Falevam Efig(s) to

alowen&apaicidlels didfe 8XFTRLE QB%QZ og%nﬂ%'g euji {hé &Coggqqégz%%ent or

|
PR AL Bdnlaeddb ibyeqhpmge uicauanites iy gest epes &
o phed hewautdditionally dbe dptadbtreuiationds pafesabli beitab@ for repeated

regitvémisipdtionl ta peiuedn @v @hintdl endB Reké biinfedf K40 PEAS er abl y
do not materially alter the rate of release of the

' i ient  f the d f 01181 |
364141, ANREELE ey, bRt e TS G e sMagtagiosper farm re-
18RS Shpaaliallyithe erdire aaniint ofgevalsusedelgivard dturdncopagtad into
fios dmsaa&eanm. OiflfrieaIaIﬁpl%himé&nvelnﬁﬁeg@osfa?Q lr&hﬁcah@adg?{éd td deliver
r ore.preiler , sr
?@%‘%@% ﬁ@gﬁ% o O BLE B bRl G MRtegtipg withi
EBAYCHh apd grinely L2 P hoyrsr e puraatve erdsepncentratien, or AUC,
eamotetdirepity kiowntfront e tires stweilidho8ss of the kiilgis ealgdseal e the
Ifdl‘ﬁfutb.)tﬁﬁ, Igéltﬂﬁév@r, %f‘@erﬁz"é?ﬁ m?éﬁgts %h@g@rbg tr%%%%% Eerhlg\%nt drug can
?g%?hle%% $§+ {%)]%C (5%14 oﬁgﬁlg i?rﬁlre?%éfzﬁﬂ&?angal&cﬁlyﬁﬁq, gf the abuse
fIEYAN grugi in gorineeet the diggslivedrachsahableyqi ebgyrbing the drug into the

petidntls el dnithalsehlodiysydtepxy pr opyl cel | ul ose, and
acrylate or nethacrylate copolynmers. Besides a film

lﬂ;’is. lﬂglleg%@ﬂq%_rp&ﬂgrg%q %k%\gngﬁ he &t gf(nggtgqrnt phrg\ﬁig%ﬁ? a r@lpggﬁ fgr the
agufagtingaban Fuseyeristaniiue pesaga dorimplatiop cgmprising et exirud-

ingteefiormauiation @nmisindent st dsmh&sbélﬁﬁ:adrd'@ﬁmﬁb} é&ﬁ&%&bi’bﬁi‘ecﬂy

; ! - Il m

SR8 SOAL 1 & bt ARL ER ) I o

P toxitcile BIRTAGY sombrsee 9ol ise e eliss diBFRTerablyelso com-

pisesenEudragibpalyroer. PreferretbBudiagibimigeerd drtatidoehidragir LGy

Eodragt &S abotn apd hartibdardy ﬂ’éférreﬁﬁ@Eﬁ&rﬁ@E’RD&R%f i tioRof

gl f?gf"?& &H%@%%SBO rel evant drug, D) at |east one

ce

ose ether -or Cellul ose ester, and c) at | east

one
[0116]  The melt can range from pasty to viscous. Before allowing the melt to so-

lidify, the melt optionally can be shaped into virtually any desired shape. Conven-
lently, shaping of the extrudate optionally can be carried out by a calender, prefera-
bly with two counter-rotating rollers with mutually matching depressions on their sur-
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al kyl al kacryl ate pol ynmer, al kacryl ate polyner, or a
conbi nation thereof. In this em bodi nent, the anount

wo@Roovkgsoek ug that is extracted fromthe fornmul BET/O8200%060864
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40% aqueous ethanol within one hour at 37 Cis |less

than or equal to twice the amount of the drug that is
extracted by 0.01 N hydrochloric acid within one hour
at 37 C, and 35 the drug forrmulation is adapted so as
to be useful for oral adm nistration to a human 3, 2,
or 1 times daily. 26 WO 2007/ 085024 PCT/ US2007/ 060864
[0121] Preferably, in this enbodi nent, the cellul ose

%d?eeli\ H? 64 Ao ébl‘?é}zse%gﬁmﬁﬁal%e BB{:&P@E b&‘ﬁ‘sln@%lfé Qaitﬁ’g&for,gnt

ar su

e P@‘ryeaﬁ@# ST iogVal. e Sdnets AR N6 Piasety piner be-
Neret(” fpt—etﬂfe)rcakalftyr salififcatiptr(tooigadudyy lor ssdulsh ia-did infdction précess.

Iyl s se iy Involbmgaqeateagire@%@@&&or@ﬁy LN Ss6p0esbnmity.
preferably the cellu | ose ether” i s hydroxpropy

mﬁﬁl cr:TSJ L%| ose. % 122] In, yet another aspect of this

i maRe foiRg melkGAn ke enliohsllvavercertadidthanateriale it de got
wch?mubhmtlmt Dfdheldmgsmtbrfab(uéh pG2RYall kgt example, the mono-
(iftid ddage dric) @mEarhing G\eQ:Trud gflabu% eARbK @%rﬂ)é’%&@wnﬁ@ cblor coat,

ﬁ%\fa%\%’ll Yaid o?gn(%h%rqé% Pf&argﬂgiﬁfﬂy %cgata%lréatenals The

;9? ?f@'%lewe OB faﬁmoy iy ly He npionaterialtyrajter e rate
b tejerese ob thel antive ingeddhent frpinitte podagedsrm.Yet , nore
preferably, the al kacrylate polynmer is a cationi c

iC r acr Lic

Eﬁ% o PR Siafihe o SRS Hiveck B K0S gl s
V@ﬂﬁ%g%wﬁ;tfp pive fs yasage 59«1@ mﬁrmopmﬁtﬁﬁhﬁped%m iphlsts that can

bstsemtiowataniottalyy greathersfae yrefenablyiclonggleduiser thon FRd in
@g§‘§e_preferred enbodi nent, 15 the al kacryl ate pol yner
|s a copolymer or mxture of copolyners wherein the

ar ratio of cationic fgrou ps to the neutral esters

P

|[%119ih t Refilnzaegkonsihesiosege rm firher gordbuips todhepargavith which it
[cad 28 pwhiovestk Aditm eott ako ihfpr@/eelﬁm@bwmomdb@ én elegant appear-

ahes or deRlr8Y. atﬁé fll?{'l' &t by %%la‘?lcetn?éjnc%%a{ "rﬂg‘g g EQEJQQ.LRIP/ includes

con | St m ne, ar bl

SRR i SBierr S rergsphgetia s bives
ﬂm@r@pylcqﬂhﬂ@ﬁo@mcrﬂqummethawlab GopolyretreyReridesdr filig-
Ifc&margg @W@?ﬁe@unr’l-@ﬁﬁlt HM&} fubthedRidhee adkRe &Eer b Bepolyethylene
ShAT AN Lk A S 2 i o
QKA Ppir %P’H‘ées ahe filshspatipeimeay al %‘PQWISG it#{eas an anti-adhesive.

Bbefiyh cwst pleually acbemitd foalessl éhantaiyoresté by Riaight of the dosage form.
but or phanol, 25 cl onitazene, codeine, cyclazocine,

s [

gﬂ?y og'gé 5 nrggc?&é%%&nﬂ ﬁ)'gés%ﬁt mggrﬁg»ﬁ .?E%Q’bdfg (fgl abuge-geterreht

Wéﬁw mcﬂompaﬁ'ﬁatam' PIORTSERS (IEHE, of @) aidepsieny pbuse-
rievantdreg, bl giqeahomecelleipbaether orccelleiobe bstpt, andl 0pat least one
Qkﬂ)ﬁlkacmétgkﬁb&meﬁ@ﬁi{ékﬁﬁh@e &A%t '595\ F&Bhﬁﬁatl@rﬁtﬂ@fe‘if‘zlﬁ s em-
KGRI BRY s vt & P el RS S eachid ¥ i BB RGaton by 40%
PAMaRIUS Sifanahwithioae BOLTshEREE \d 1nes bR eT et b fpiicrtoe amount of
tHeati@thiak is exepeted diy 0®1 NBRIrécHISHY acidWitifg 66é Rdur at 37 °C; and
the drug formulation is adapted so as to be useful for oral administration to 2 human
3, 2, or 1 times daily.
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met hadone, netopon, norphi ne, nyrophi ne, nal bui phine,
nar cei ne, ni conorphine, norpi panone, opium
w@z00cosfone, oxynor phone, papvretum phntazoci NBCT/US2007/060864
phenadoxone, phenazoci ne, phenonor phan, phenoperi di ne,
pi m nodi ne, propiram propoxyphene, sufentanil
tilidine, and tramadol, and salts, esters, prodrugs
and mx 35 tares thereof. In another aspect the
abuse-relevant drug is selected fromthe group
consi sting of pseudoephedrine, anti-depressants,
strong stlnulants di et drugs, and non-steroida

[ a Its, esters, prodru s and
o2t - RfE b S8 enoBo ks e hebanaty
SUbﬁféPfé}ﬂa}fﬂﬁ tOt%%aaci hyshiexystkyhmblansubisttutien hfa:mheImee or
preferabyl, the aley) sJBthmbm@aneﬂh?ff %d&@ E%erQBIWh@H&B)?yaI | Sifbsti-

e AR PlafindrsEie G o e %ﬁfeﬁba\fn?%@s
Io% %hi{'%g@?”éﬂr? VI‘F@H”Q%%r oi dal, non- opi oi dal

anal gesi cs, and I s optionally furt her selected from
[0128 g ot S§per¢goﬁhi@fen%§h?éﬁt RO BRM ali@BR)idtd Br the al-

kabiGREQY N med \#}%ﬂﬁ&{ ric' JRHE g%;' S%Fﬁa”%'ﬁﬁfé {:135@13écrylate or (Cs-

etln prLro

C‘@ﬁﬁ‘r’ﬂ?rﬁ‘a c, M‘S’ﬁd”f‘?fﬁ?@ ¥ chﬁ# agre Polymepisjan) an:rsthh@shfmer ora
meteaarilicanlyores, Alsh eosbprsesratey, dvanikadylo® poyrmgred BhaRI

polyirper BAd rhéthadrie dofiad &bt ord Breforsbid! 5 Qka B Adtymer
i S A S e
kagny Fr‘ftiﬁ 7 caBpIEBELR the ervlice merapd domsisthaonytic pdlymer
estery R/ggugmlng &ﬁwémw Egmgmﬂl;ghtgr&upsﬂ I !ﬁl‘ttshfd rﬂ@éﬁi?éfﬁrreclbé%l%ctﬂrg\ent
the?dl ateq:ié a1 ISRl P RS SRR e&gﬁﬂ % Zi e halar
t £n THedH
et ekt e

a"‘%rﬁéeabuse 15 relevant drug is released in 0.01 N
hydrochloric acid within two hours at 37 C. In

[mgpt hﬁfor%n”a*%‘b@btr@'ﬂ{zs ehﬁﬁ&im}éﬁ?&eﬁéb@g f%é)/rb%t arug U5 gelected
o8 Bk P Esinock . eSayaice. panmBprhid. ab easpplaming
Salgsﬂggtgqsngr@prug[smd prigueastthéracfelntanothep aspdotidise abuse-relevant
drugts ah bdlgesic, 248 yetdR ah@i'h@leé’sp%@t' %%%u@é %ie\%ﬂ?@&é is an opioid.

Thé Qﬁlmdln% sel e éosfr%bllilge lj’og%c%q%ﬁt %gf %I%‘c@nsl Fllylorg %a|-

%&aﬁm 38 ef "q agrgyirepiahine, hesiyseude; s1ereaaiphine Ligytorpharad,
C'Om'w\@me ondeiog|dydbosine tihenm®phiss | dedtrOs6ra@fde dezaME, Blm-

profdidd, @ﬁ@&ro@@@elnealdh'bf/tiro%dfﬁ%é’ ldﬁﬁ&]o?%c?‘r@ﬁ) l%pltf?n rlyc,r% fHy-
at AP inethyl-
iR o0 AERLRE i Rehe g E-pril. Sthoheptavine: ey
methylHambldene myiaerpbine bstoaGuse ey, desoistHydmobdoris! hy-n
dromoephoaelrhyatoxdpethiding, ise@sthbiéHe, QEtoBSMRbne Qexﬁa%:%ﬁarﬁ h&o-

pheﬁ%ﬁ:‘% Entlg\%rpkgd'nldg l&fﬂ%&mf ﬁ)eﬁﬁpéirs‘ec tn?epéa,%‘ ;8(? rg%}azqcm;

@‘%g mﬂgﬂlﬂ% Mg ffbe HYERphiG: naibulhiag deFreines aicemewhive,
nﬂrﬂﬁamweb@mu@wmcocﬂme oxyahorpithrienpapvsdtu@l periazozing, human
pheﬁadé&on@fpﬂenbtdlﬁ% @Rédomorbiint PeEnop blndlﬁé]
prol%)&éﬁ tab}‘lq% ‘fﬁl [ ul quﬁH P % r@ﬂ F‘E‘Fﬁgdﬂg@

sfl it} Gfing: b 8 Qﬂ%l éd?gﬁ'?aP fugggnd "’"X'
turegdheypof, slﬁtﬁm’fwﬁﬁmt e ahyse@l@ue%drugns miwem&om$mmup
consistingpofipgbudospbédring! betRdéfed@hidYtrong stimulants, diet drugs, and
non-steroidal anti-inflammatory agents, salts, esters, prodrugs and mixtures thereof.
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In anot her aspect, the hydroxyal kyl substitution is
hydr oxpropyl . Preferably, the cel- lulose ether is

whyarospeopyl nethyl cel l ul ose. [0127] | n anot heCT/HSPET 060864

of this enbodi ment, the al kacrylate polyner is- an
acrylic 35 polyner or a nethacrylic polyner.
Preferably, the al kacrylate polynmer is an ionic
acrylic polynmer or an ionic nmethacrylic polyner. Mre
preferably, alkacrylate polynmer 1is a cationic acrylic
pol ymer or a cationic nethacrylic polyner. Most
preferably, the 28 WD 2007/ 085024 PCT/ US2007/ 060864

t I ' AVAN

BRI G oL R ] o Fro avove
refsHicas FrAYiaaas: lsRdHThersRERIItRAPR 08 Tuthepdrugp inone as-
pecefiethabthprapehic dragiy$electgbiryméite group kensisingad ngt-leroidal,
rBHlecir{)eﬁqHal 'taﬁae@en%fbg rQh?’ Eﬁpti@ﬁ?@é‘%ﬁé{g @ielgf:teg gﬁg{ Eﬁtg‘ghfhﬁ consisting
o Bk Ffhonbien ap it Rl Bhafih. §Robe Rl Rerb st forpongn.
phAnaeAYn aljexicpa SGENEAYIastBYiRgaC. aspitariesdn alpha
enboai ment, the abuse-relevant drug is selected from
[biﬁgg I hee F&h@tﬂa‘tiﬁg%Qﬁeolétgds%ﬁbfé@%rgr&vg@i%ﬁfb@gly dispersed in
5 BPBBLSA G st 300d Rty 5n P8 ploféch ) sk formuations
re@ueditranialy eareprige g laast are additiadndgesndentlyselected from the
gﬁﬁlﬁi edraletibg of Sigfactarsefidve tajmndrs dMisigteyants) boilking Iagentk/,daléri—

2 . inlb an
ShF, Sgflt e, D000, AR S eBR it
sel ected fromthe group consisting of alfentanil
19125} pr'b@ﬂﬁ@[ﬂbaﬁlm(ﬁab?fdg? iwentions betiepl 1, and 47% of the abuse-
reRnait dripisphieassd ih0Z1tM apdrdes odigrdewithip hivoBours at 37 °C. In
%@Eﬂr@%ﬁﬁhanﬁ | Q4RI A B8 of tHEUBBLE Rl RAE HIRGGE Fased in 40%

sonor phi ne, 'dextronoran de, dezocine, di anprom de,
fueeYs a?‘gd‘ﬁta@i%@,hoﬁfﬂ r ofror phi ne, di r nenoxadol ,

di mephept anol , di net hyl t hi anbut ene, di oxaphetyl

fou2e)r atia andinet abaifent (HearesEnt tvertionghepdera menolititydus-
TR AINb B, RO on R 8150es o el
HGERSSRY BURHEM 0 20 sbﬁﬁiﬁgg&ﬁfsfﬁp A, PLghieAst one an abuse-
retevant dougn i at lebsivop lcelhioss etber-or chliiosel asierr pithgiait Jeast one
éll%{l ﬁmgéﬁ}iake %%Wf hidhAPate BINNH H1Q corMIh@BAGhEROf. In this for-
met hadaone n Is . 0

AP O s AT BERRG AP SRR Gee BRI Fuiaton by 40% acue-
Q4si AlRBNOb WiFin @B Bourak PRO o lsse jfhaﬁ&wﬂé@'&?rg’vlﬁeew@%ﬂh%f, the
drb@ﬂmﬂ@@m_ecte@ be DaziaN h_gtdirneblorﬁﬂm:_ﬂd)wtbhip baa hour at 37 °C; and the
ROE RAREIEH Rada epég%gj%%eg%@a% s BN st ofal adrmint-
LG 10,3 e A 5 AATTHSERLN-cCUT R 8 s SRHpARERE proferaay.
thb gsllose| asherrhes anaikyl degsed elaubaiitpianaltinktog-@apd hydroxyalkyl
rﬁtalasiswstmugor@faf upste wisE: phedother adpaet, trandlkyl defpstiagisa i methyl.

r . = r -
Ao I S Sl i A0 Ay i Prdaodnt o
Ilose gines istaroxpioPYiphethgraliblase. t he  strong stinmulant is
met hanphet am ne or anphet am ne. Anot her enbodi nent of

Ehgrggf O b ier Ssbel! 6Mthig @babinlehe SIREcrTlate fotymetisign acrylic

| S e I e r [ ax [ o

e PRERTT oyl oP ik ARGy eREbiiorls i
PEWICHRIYEIA LN 2R jeRfc methacrylic polymer.More preferably, alkacrylate polymer
is a cationic acrylic polymer or a cationic methacrylic polymer. Most preferably, the
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30 gesics, and is optionally further selected fromthe
group consi sting of acetam no- phen, aspirin,

w0 eqwragspk4 i bupr of en, i ndonet haci n, ket orol ac, PCT/US2007/060864

napr oxen, phenacetin, piroxicam sufentanyl,
sunlindac, and interferon al pha. Preferably, the
abuse- relevant drug is dispersed in the fornulation
in a state of a solid solution. In another

enbodi nent, the fornulation additionally conprises at
| east one additive selected 35 fromthe group

consi sting of surfactants, flow regul ators,

d.zlk%bf%a@@ bél?ltnér is @%o‘ﬁb@&er 80R0 henylid ﬁ%) Vh&RdHcBthe methacrylic poly-

colorants avo rin
Hlor Bl FSTinE Y BpnaaRie Pt o AL 135 o
taﬁre/l'%e@ig@er o1 6o sathagrylig pp&/meéls&mlwner or Qixture®f pgpolymers
evdif) G0AdiaPiEtlio UB200RIcPEHB40 i dunetanaiideld i taciafige of

B@HﬁquggHﬁg\l&g a7 T. I'n another aspect the dosage

orm SO provi des a formul ati on where | ess than 20%
of the abuse-relevant drug is re- |leased in 40%
QA8 u s Ieenethen asppettsl thisembemueniatheibuee-rgeyapi 2o is selected
Aot the greubansBary ofetrobine, Rfossemting, rp%@ﬁébamtamramwsd@wamme

%Qlt&r er§ %cﬁ‘i@fﬂwg @&%ﬁ?éﬁﬂer%gf aﬁ%fefré’élﬂl‘ﬂé‘&?&%%l ernt drug is

u ter
b a0 nealeshiiny il uss EoIRian dEiedbion PBRIc bct Brefera-
fObfr thel cridid s fwrom@%xmq itesalts atdhetars. Avitshidesaivedmbave, dite

Jpidie is%gie@ﬁeﬂ fﬁohﬁthe@ﬁ'o%bﬂblsﬁﬂﬂ SRR gltod@\% élbﬁ‘a rodine,
%W‘%'d‘iri%hgh tm%ﬁlbggtg}a%% ?rﬁ; tbﬁ%re'ﬁlor:%grlea@ix %ﬁiﬁolncgo@azene,
FOHSIA® X RlagemiRg, dgsarerrBaingsdexsomAwEmidh sezpmig, Sjamrgmigeod-
gavboodsineaiitedmmedrehies, alirhgnokaol ndimie pheptaryct L dimBth@ithiambutene,
@f&ﬁéﬁéﬁ'%tﬁ% AL, @ﬁtaEEﬁ:a'%“ ﬁgnpé/t Ziﬁ)@%rt gtﬁ?lfhlambu

har.dness f est &

e AL S g crenanh s, B oL Evfd? orghone,
ﬁm@mxmwnet inemethadaneuetdbaridene, feyafigrpkan, eyaphenacyimor-
vihhi Qevibirsise®lol) {ofértami, hfé%bhdﬂﬂe fmg-)(tﬁrﬁfl ehakotirdd, fRethdlione,
\ﬁﬁe\fﬂ)onPFn%g;ﬁ{l@ln%W%% Hblﬁulﬁfm a';rr,eaer“e nc%ﬁ\o r%ljigjlngrp?panone

RELAY RYYIRIPCAIEROINBRR SFRYefU QGB@FOC”P%@"@P@M@'PQ (Phghazo-
dioki pletholvergianapleareperfidine, Ginisedios dsopitshe pratogyprehe] sufen-
?érklhﬁfdldég ﬁlﬁ’(ﬂertrae@%& aé?'loesaﬁté’ lostdt) rptrd)d? s é‘%el%fxﬂﬁés {8l S Eur-
Y7, B e S o S b O Shreis i iagudoophed-
pae.cuNitdageessantas sirong stimplantsagiat dregs, mod eoprstereiraiisny-
irflamnidiony aabotu] sake, ddedrs anb@ugs aal Rb@urbatietdof. Phadrabefe

g@orﬁd"%@}ﬁ%\ﬁﬁse%{ggénﬁﬂ%ﬁo i or"ﬁn]idgl tzqﬁr(/ ﬁ@qgﬁ&HQ‘r {ﬁt\l;@’ﬁént%'f the
ol Pravidzh B jspeh G1S TutsR O In B PmeHmEN, My dRdrdnera-
boute qrug fsevedduitad frqrtn thefgrewnutaensisting ook steilagmon-opioidal anat-
absies aﬂ@‘ii&;ﬁ@ﬂﬁﬂﬁﬂmﬁbrfs@feﬁléh%hpﬂﬂe @Fcﬁip @HQEﬁwgbéf aotamino-
HRerk 2BificRaRInTbbleh, PlpRpiBbi, 3%big fanroten, phangestin,
avm&@m Lﬂuwéaraféﬁéwmdawné)mta&ferp@a@hao ﬁ’éefauahm the abuse-
adldant yiuatie dispérgentin, th forablilstart inlsadtste pd b\soid solgiona In another

eABBiRRNh Qlﬁ}a fohﬁﬂlgﬂ’én addﬂloﬁglbﬁcd‘gﬁri%@ Qttlﬁé’él nb 'é@fnﬂv"@ég?écbed

at 1.s extra

b S i Sp LSt SuTacharts g g atore, 'sw?eeéara 1§ 1
agenis dubrisgots effasvasaeteagehts, colorants, fefvoutirgsd ingne hstiect of this

ebbaricdt ta¥veen 11% and 47% of the abuse-relevant drug is released in 0.01
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0.01 N hydrochloric acid within one hour at 37 C, and
the drug fornmulation is adapted so as to be useful

wo 2007083824 admi ni stration to a hunan 3, 2, or 1PCT/HRZ07/060864

daily. 30 In this enbodi ment, preferably, the

cellul ose ether has an al kyl degree of substitution
of 1.3 to 2.0 and hydroxyal kyl nolar substitution of
up to 0.85. Mire preferably, the alkyl substitution
is methyl. Yet nore preferably, the hydroxyal kyl
substitution is hy- droxpropyl. Mst preferably, the
cel lul ose ether is hydroxpropyl nethylcellul ose.

Pl R R . B o
@lsp-pepidas & prmgladn Werp dg sk thary 30% pétherabuse-relevant drug is re-

(dBseirm) Gk lngasausatiieanoPiin ofs BEUNAt 3vhe, al kacryl ate
poI ynmer is an acrylic polynmer or a nethacryli c

fer t he alka | at r is
or?éie aéﬂ%\eewaﬁ?e‘? e mhre Toaten po e ah 1o bes'alese
erReoBsega fqvmwatmgbamme @B@Acterizgd byvattleand tveo of the following
}ﬁafaetﬁres ab) yhe drbg tradt kosdnabiat GoRthy fRmulagioA bg ab%MuBous ethanol

Wethip! dre w O les%%%rpgje%uamctﬁgl h%u&OAfweE&m '%f%%

%%f?ﬁ%f g!é?‘;‘?ﬂ h%???ﬁg\c %Wd”'thﬁboﬁ?eﬁ‘%ﬁ@iﬁ 31 e tﬁotlh? rfﬁJWU'atm“
dseene! bregit wider adorge af E0TEwionsa prefeTabin3go oawons) motehirsf-
BRly PECEhNtbRS] Sﬂ"ﬁQ@' dFEfRkablyf 860t Tt iond AEmBAKAL] W BhGrRa Test

PERIIRS ol 0001 U e Tl Blea B BEET 4574, the one
{B{9 §ns nod spase andSinot the opaidiye dyring thefirsthopointip vitro Zissolu-

dion testingiged prefddAAP hisYa vian OiPth@ratﬂWﬂ@ %lmmquﬁwehﬂ‘l the formula-
f%ﬁ ?sq{ﬁt sh&’t/a%rg \'nQ Rad| QY raﬂorp MsBirdd 8 when pdooessed [na cof-

rISI

B gt s itainahe) B B8 Sasanioi g oot et e
fastakle far seting does nefneleaseihe abise neleyait drdyinorasthaadd pear-

Abiage ppingffestalimors bRErabIY Gst ShaRmbent 30 gb rcé\fﬁage pomts faster,

PR AP FreReatlF ESS IR bR Dol Rhadioma i ok e

FW?'J%G%%@@% |rwith 24 ﬁ@leﬁoue sHhanat @ Wibt0%e aguasLp pthegol, or
SvibpAlsalpseferaty; thepirgf Rraalpioid, bhphbming atmethamphstamine.

'Méﬂ?é bt‘xéf@raﬁlg)ecﬂe FSrRiB8 ¢ bﬁseg)éh raﬁgéé Setbﬂ'&ﬁ)c fu fbmglgtlon pro-

t hojjt t
P G T e .
§h%9%lwlq8ﬁcﬁwqr|¢é celipinse ester.rand #) at leastong aﬂ@b@lg@wlaiempwwar

ahacrpratn:mgan@{ of@at&nsiastiongherbEfL 3r11h|e.°mhb|arore HFROSH BB of the

1 m}?@emq ﬂ{&%{g{éﬁ?@ﬁf {oﬂgy%%% qusapg {htagb@mm%e hour
158 s S InER A el fogwise e ot ! tharsinis (nsbis sstraried By
ﬁ@d iMbychoetilerieetoh withim onabauwiat A7 °Ceast thd diugronnudation de t

é@apﬂ@@l S 8s & bk férr&éna@%tra@oﬂtd@hhﬁaﬁ@oﬂtorQQm{B@ daily.

f erab
SRR U SO0 cobl o a0 o
o) ?ntﬁav? HGthydepryalkd nalarstbdifiipn of Lp in@ 88+t Mere prafearatdy, the
plkgfsmbstiilijon i hestiyhres hatré pefarsblyitherydriaahapedsitutisn is hy-

Brtb‘i 'Tglt m;%&%ﬁy'tﬂ&%ﬂu B%ﬂ%‘? id @f%x@r&d}ﬂﬁ% h%%@lh.bose

di ate artic

at
é ol 8 spbdodigen Hf’ee? &Y alspgy "af%’ P%P\ﬁf‘a&a‘ﬁtw'm@r has
ohonenetis ueitsq ¢01-Cha)alkyl ((E&*Omalk)agwlatej dafCa-G-platkaerytes aeyef-
BRIbW, he difRnPate peRMmePls hecRME BblyAGr ofh BRdthaBS/lic polymer. More

preferably, the alkacrylate polymer is ionic acrylic polymer or ionic methacrylic poly-
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descri bed above, preferably the formul ation conpri ses
an abuse-deterrent drug pro- duced by a nelt-processed

worRoors®2of a) at | east one abuse-rel evant dr uRCT/D$2081/060864

| east one cellul ose ether or cellul ose ester, and c)
at | east one al kyl al kacrylate polyner, 30 al kacryl ate
pol ynmer, or a conbination thereof. In this enbodi nent,
the amount of the drug that is extracted fromthe
formul ati on by 40% aqueous et hanol wi thin one hour at
37 Cis less than or equal to tw ce the anmount of the
drug that is extracted by 0.01 N hydrochloric acid

.1 h Lot , d or. ' j
o, ot RS Pl 1508 BB p el YU ] b o
Gelippigaptiacryic pglymer.: Megtpraferably, thesalkagpyigle pplygiey is g gppoty-
b of therbadicopottmertane the hsthaosytic poliraer dsers @nntalning quaternary
Qﬁ&f)ﬁﬁﬁ%oﬁ;&@% kistio@Mprefbred efibbBinden? r@fithr e BRaGlate |

| ar substitution of up. to O.85. so .prefer the.

SHDP" & Aigoeriet ks B cppviness wigEE tht Belt Fier ofiific
grodpioyiae Reutred afstsiis int the marige af pbog 1: 30 ACTTPDRSHRIE
PCT/ US2007/ 060864 droxpropyl. Mst preferably, the

() 78 SIS o ium P o
Pl Hed B By HEfom S AlsH.2 G Pimahiip pelpntal. n this pre-
feaed eppdinmeyt, thig oymaatgrais phenoyablieeiappasal administration. Also,
frefer&bip)iad kaghybabsioidPaehepRdthiine dritetiRdrivaatathiabe Most pref-
8%*3 Mo f&rﬁbﬂioﬁ%%ﬂégﬁ%g B®orPihe 3ndidNa85%IME a dosage form
pol yier . re pref 5 era , the al kacryl at o%’%me di
WENGLS fariinteemogibie) (g aIFP- G, Bifre Pivik Relkr P FaempBH s -
Motly shapefl doabihy meltraxtrabkiadnty laatosagmioymrevithpet (an irdgrimediate)
RltipbheulRMY/SES. VbstGRbeRIBIC theTBiAGION i Girétiﬂ}/}éﬁﬁied fidt the

th t f d h t
WA e PED St PR Thosk PR BRRNT 20,
nmet hacrylic polyner esters containing quaternary
FM3ohi uAmgthengrsbodihent of fhegireseabinyention priNidesenivoudlitdatnon-
gifﬂ%g ghéﬁf@um?@h%%@gﬁégﬂeﬁrudblg dﬂig?f@f?@l'ilé(ﬁﬁﬁco@{primn?tatﬂr&g with
ga”%ﬁ?p%?%%igﬁwwe%{i?naﬁt%??@%%OﬁéaﬁfeﬁaS% R P8 baR Bamand a
ngth fram ab@s Sgnmente ekget 30(roma i thiembediaent PrefrFally.i ths for-
piu@tiof @sdikaty Sitiped Foartthawitextradate itd Bgloangeaiows @4thout (an
TR rifitpalof Pltlr cOeroBV TR cifnbglh &GRSy shapod from
U Rl A e T R
stepr nithe @bbve embodimsaigembsimnefatablyotie formilationds diraivskgped
ffbinl thé theficRRudtite Y & dBSddel 161 B} theDrédeep of tdlerdaiifg. Also, as
| , r -
SRR BRcP BEITREY Inb fgf o EoAPAREs o KSR 38 pro
duepshy amel-Rrcessedgnixiye gha)aklpast OSieeARUER TEIP GL DR ot least
one cellulose ctes er esiuleke cated an) chbi lbas ohe algl alkdopflate polymer,
Q{I)(E r?gét ﬁ\ﬁn&gbyéggémbiﬁénﬂ%?qg]és%% ?n ﬂ'{?éaé/riﬂg!r)]dimt@ﬁt, ﬁxaeQaer\Jorlljtnt of the
AR a PRpatstoT tiodufdaion 5y oV ateef® pp i AR e pour
a08% ¥e isdewssthen pragmmiel (@i twise theosractiv of thetdriaythet sexireaed by
DI aydro&istl adddwittnh 68e hile 28PeO i arefthé bmgﬁbmgjléﬂmatis i's
. I Al , 1
SHL6 5 0 2 ARG 6% it W1 Ol

S

- Bestaabliin this embgeiEnons g Filliosa eighNe%anaiih Agares of subsjution

bf 1.8rte & Ockridl hydrdxpalkyl Im dlarfsabstialtiahiod op ta 0.85c Aldowpreferably, the
alkyl substitution is methyl. Yet more preferably, the hydroxyalkyl substitution is hy-
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25 | ose ether has an al kyl degree of substitution of
1.3 to 2.0 and hydroxyal kyl nolar substitution of up

W@ 2000/08924 Pref erably, the al kyl substitution iBCTESIU9T/060864

More prefera- bly, the hydroxyal kyl substitution is
hydr oxpropyl . And nost preferably, the cellul ose

et her is hydroxpropyl nethylcellulose. Also in this
enbodi ment, the al kyl alkacrylate or the al kacryl ate
pol ymer has nononeric units of (G -C22)al kyl
((CG-Go)alk)acrylate 30 or (Cl -G o)aikacrylate. Mre
preferably the al kacrylate polyner is an acrylic

x?l’ﬁb’yl Mbstﬁ,bré@‘albgcﬁﬂ defiuip&d éﬁ: is h¥r8Rpro rn‘?etl*éylcellFlose
ﬁ';d’i"}? 8)%0 enfjl thﬁaz%l% Pﬁa%/,o %’ ;}ﬁ% @,kgqlgl?a enmlyémgrrf}/as mono-
meéqcé\ngg,pg/ C1t¢u@)aufvil<(&r‘9 lgacryaleyardC-Cao)alkarmtlatoniReeferably,
o gkacrylpial polgvier &y arcadriyipdyrieton G%Mhé&y!@QJOWﬁﬁé'r MRS pret-
@Pa°ﬂl tH 81:(&; tgﬂﬁéo lsall)hi@%'b lh@é&g‘ﬂg %mgrﬁlgbwseﬂ%cryhc polymer.

ﬁ@%ﬁa'y@?%ﬁ?'x 56 Ay elespaly BT A AT EElsRabHarCy cationic
amatieasndimnglyongss In this rodet sreferesd drebadidestiibedilaeniate bbigmer is

a|d@@@l&/bﬁbﬁbﬁh@@bb{lr&?;ﬁowrﬁeﬁamﬁé’ H?_}/ H &en%fcontamlng
WﬁQfP—: %?F%ﬁ:moﬁ%{n\/?oagﬁo 7AI9§ f4 ﬁb&r qgéé&f’g’g"‘?%‘?’t‘ﬂg alkacrylate

Ralyfes]s 2earahner or F\‘f"“ﬂ'ﬁ@ P@ﬁ@éﬂ@fﬁ whgFRjutheTnglar ratio of @jonic

groups éo tgeneufraika8irs Ao theemngsrbiatione N0 ed 1Bb@npiesRs!
I nvention provides a process for the 5 manufacture of

3@? us %E g?g;s%Eﬂﬂ\tre@BH ﬁuciq/i)ci%ggﬁo%gﬁgﬁ@llﬁ%ﬂtaﬁes{%h@g ag%@use-

féﬂ&ﬁ%‘éﬂlg OTHiRgOR TArRE PY @dtipRess CAGPHsinG Belt pxintirgiha dormu-
{ettien daat/l;f 2fb§st| ar:n{e f)haapmgmgiwg‘ mdﬂliugﬂwﬂin{g&ﬁgﬁ extrudate into a
HB&é%IeWB itBaut [n ntehSed m(mtrbq Lﬁlﬁr {at‘ﬁb’ul "I,Qn%%ﬁ In this
3 hRoiey bl F Becianhic blbicliop i an phsr eIt druo
havisg:@a ot ppskmedbubs-iaievant dugph)iat éeastomotalisiosd Bther ail dejiu-
weaidsalp) amdligdzt lReétlong llkyMEkacrele poRnearPAIRIRIAB NbIynidior a
BBl HARKE Rk PU4L Adbbiiar v g gagg i)

Bﬁldﬁ? U‘aée%l P>é 5 g9t @apenys tharrﬁ' withip 8. heut 2i37i “Rds Inss than or
Bachl yivtica the RS1oantofHuel daugithdt iy exRiactedl NP1 Nmyanehlbes acid
AT GnB Bl att:#e’cnﬁhc‘i rh@btr{r %@laﬁdﬂ%fra'dé d 18 as to be useful for

8%lr'§§ml?|§tr§ tar, {3} adtP Jlga %L@ oF ?Yx@ggpal é‘aOé‘éhlf &r@gl@ ien, (ihg cellu-
lose efher has aa alkdgiearee Qirwb%ﬁ;ut@n of éase 2dhenddiyidyaxyalkyl molar
alifstititiph at @p ol §81EPrefahiNAchy BRYISURSYTBRINs nethyl. 8More prefera-

sI9MakL 'P\?BI‘OQ'!{;EIIEW gﬁ&‘ﬂ{u‘ttoﬁ & I@@F&]pﬁ)gﬁqp rﬁﬁﬁ&sﬁ gu%}graggo‘éﬁg effiose
%/5 R oRp Bl RF Al s pmaRogam e @lybalbacnyate
ontha abkacrytede pelymer hasi roenantegicamis ot (CafC.t)aliyld (CrgCloJait)adrglate
X0 an b attabylath. Mord d?é‘f@fa‘bﬁh{l‘lérdﬂéécﬁﬁét@ p8Pmét Fs@n"lac?ﬂ@ polymer
BE¥ e by P08 SR8 SN 0 e a0 i
gerylig polymenas donipanetpactislicepalyag Yot mere pieirabihdte atsaerylate
pdigmerek laudatisc etrgh pdhaaercor catidnid md'e@b@r&c pdlymer. And most
§r‘ééb:§ﬂ:l¥ btb? g'rpfa%} Ia??lﬁﬁ%q%g e pr e e%gg?é olﬁﬂér%fn?
PP Ref essiS cRyipnguatateans apreiimg wps«c Hethis pre

Teyrad exparioyant shbalkatrateqrolynseris al copqiyrogrydr miktbest of copolymers
preferably, the
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25 cellul ose ether is hydroxpropyl nethylcellul ose. As
al so described above, in this enbodinent, the alkyl

w@bdoaosipbat e or the al kacryl ate pol ymer has noPONE81007/060864

units of (Cl-C22)al kyl ((Cl-Cio)alk)acrylate or
(Cl1-Clo) al kacryi ate. Preferably, the al kacryl ate
polymer is an acrylic polynmer or a nethacrylic
polynmer. More preferably, the al- kacrylate polyner is
ionic acrylic polynmer or ionic nmethacrylic polyner.
And nost 30 preferably, the alkacrylate polymer is a
cationic acrylic polynmer or cationic nethacrylic
Whbierthe thdlar Bii® of B2%bniB GRILBE I e RIS IR is it th% range of

r}fﬂﬁq[édtﬁﬁ ?(:rlg‘;r%%%és a copolynmer of the acrylic

mer an acrylic polyner esters containing

quat ernary ammoni um groups. Also in this nost
Br1@sbhnadiebrembodinmnt of the pessahkiavanjion lpedvidles @l prowsssifar the

m@{aodaw% ofcetfn aBuskEastaht di@@@ééé@@ rf&meﬁb%ﬁ'cambhﬁn&%ﬁ xtrud-
(bl e LA 5 i
DBS FrUudERtT N2 0oT9as6oBBWithqud 1235@%@@@%&“1&9 step or
mnblodrtimalatlng)étep hin thisqeseress braveably ahe Preitvxtia8ats comprises a
&@ﬁﬂsbtdghﬁatwen%r@b}elfé?gbl Etcem%%‘?igatﬂfel& pprises a commer-

i
GRS R BB ROBHIE FolTiuibats broRad ey pIARE compyises
BYerRgEP L Ry dreait@adRophadifi.i Mesttpseferably, thetrodt-extrutiatef conipeises

Bodvabit® IRLcorfnaxiatesadoh@imindisste EQalab ke M aid Elirsgit® RL.
formulation is 5 crushed at about 20,000 rpmto about

00380 o P plbe Brp g, B Pet e iitonso an buse-actarrent
Frepthagingr adlatleastionp ﬁb@%ssre&vantaﬂmu@@\ dtleastrosatcetinoss ether or
txdiviosg est), @nd d) aBlebstone aﬁ@k@%drﬁét@\b@%earé!@crﬂéte ablymer, or

é@@ﬁbmgﬂ‘& ﬁl@l‘eor | Mlt9§ %w%toa‘ﬁ{enf rthecgllnl)ﬁﬂt%?ﬁ\ee t ggt lasrég r%c),ted

,5‘%!11 f?ﬁfmafﬁf'%{‘ AP AaFHT AURRSLMNTI PR heiret 37 °C s less than or
¢quahin widedhe atriventofdhendrugfhat lseexthacigd b Ctdia¥ hixdrochloric acid

@Mllﬁ éﬁé adud 4tame bgtﬁncg @E'ﬁ\éﬁg?%hﬁ’tﬂa@ﬁ ﬁgc(%‘ﬁgdi‘%’ U$ tPb @Rl for
S BRROHS g, a?ﬁpm%iw PreRiaieohiesyoctent,

tNle Cﬁwmh@rrha@ analigy! dearae af shetithtien of3 R72.Cand hidrokiaikyl

rolagsdistitaibabf gnto (885 ddpleqitefaabs thel Aky eumﬁfnuh isf rﬁéthyl Yet

r%x%l r@@ﬁeﬂ ?ﬁer Wo‘r Fﬁ(?l s%bQngtEJ'ﬂ '§R%d?r°’é{396@&k Eﬁ)sr %btyy \fhe

r ef'era
&l[Wiops & YEM@PXWO@V&W V'@e"awae h a@mﬁﬁwwed@@oa% in @rs
eoiestimentt theralkyf alisperyloteor 8% alkanngatpmefyereabhy monbmerd lyits of
(W@E)bkwt((@mloﬁalm M{el or ?*Qmﬁé'lﬁﬁc‘?ylﬂéefp?éf@f@bw thbRfkacrylate
IR s et o) S I RSy, oo
Mﬁ}? Pe'é!meu Isdaric a%ﬁ%&mer o ipnicngthapyliipatemer, Angenost
méieydbhaltheaa:lkqdrﬂafe potyrien ¢ ab&@nrcwcqme pPIghgner cdiasic

I‘id SolRed $n His ﬁﬂggt g\lbo& S’lgﬁf the %ka late polymer is
[ at SR
etird wﬁa@fﬁé SRR OEN b L
qvetaiaary @EMneorian grasips. Maoen ihisehestanefprred hmbadikaot, jHealigacry-
Ie! polyederiisa coptNarafd ki@ ddebydihe@fwHefdh e BbIAAGEY b &ti-

cﬁfi)r% %ﬁﬁﬁs to\{ﬁé ng& ae? rth'refﬁsf 5 g}a@%ﬁang{) ?aﬁel:ﬁalcé(y fo a%?gc)?ﬁ gverage.

met hacryllc poI ymar Most pref - erably t he
al kacrylate polynmer is a copolyner of the acrylic
pol ynmer and the
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wepdodssent , the al kacryl ate polyner is a copoP@IES2007/060864
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m xture of copoly- nmers wherein the nolar ratio of
cationic groups to the neutral esters is in the range
of about 1:20 to 1:35 on average. Further In certain
preferred enbodi nents, the drug fornulation does not
conprise nore than 0.5% of a genotoxic conpound
derived fromthe abuse rel evant drug or another
active pharmaceutical ingredient included in 30 the

o135y atviep Bnothé enfocimém of ihe d?&%nli’ ﬁ\@@nt oﬂ%‘&néé@ monollthlc

&%Xﬁlg@/ g%nt ex?r?d%agdr?: fc?mﬁ%% IH? cgtgp g;Hngr% abuse potentral
@ua 9nol¢ fogRYatipmiastasubstanially simiaitdregrelease profile to

eamustiediforgn pichy etohyliteiogorawiation Mheadih e MEHNMMRS Brrdlation is
%HB‘&E@QP%& b@bo@ ?o § &1?56 bG@FHm 9?% g&\‘eeg;[imgs'xg alchme for

'HL?t' E%ué? (gﬁ @'8%{ |s q ﬁhﬁ\;@?ﬂt{-q})@rgdate comprises an
ﬁéﬂ%ﬁﬁﬁﬂ@ﬁ dpudeihasingt Ia)' aldemst 86e pbmmﬁelea/astufrﬂg di)@bleast one cel-

qumtetheyr fceidde axrdroand ét%a@fﬁw\é%lkyi%mﬁc@féfé" rﬁéH Macry-

E&%ﬁ@} o?lachmb%%p&li %{&f dﬁrthl\ﬁﬁt}@ﬁ%fe@ }lﬁg g{oun Ii%e grug
f%%fﬁﬁ?dﬁ@& e fermuta @%@v Hérpavepus pthen@ r\ﬂéibil‘wﬂedwr at 37
tGanleds thator aguhl tositiceSthe \WMaRBDN/ IO BAZ4Rat Is extracted by 0.01 N

REdrobgiO4di @ ABAHne POEF &12BLY ahf iR Jr@g?‘fbngulgﬁc/@ is Aflapted s as

15be tetdior i RS PR B 3 e | HESS Gallhu Figirishy the
caH. ug‘@f SAPRItRE AN EHtybdrarem of subsiitiiionefdskiot2.0 ane hydroxyalkyl mo-
pareubstitsionrnf ap us@.8de Mok prateralfly, dhel gikiIQuBtH N8 methyl. Also

ﬁ%fsie?érﬂ thﬁw o{(};a%)g ﬁtupﬁﬁ(fsq{yﬁro%r g%/le ?slt §x%§<—%{ B0She

st ‘one’r

'ﬁﬁ%&@éﬁr '%ﬁxrcfre%pa RS Mo s Pt 1o
@H;Ntﬁlmylaiﬁ or th@raéitﬁcrylatﬂ pblyimer basbmdnoreeris urittef (CweORJallgf ((Ci-
Uqaaldraugnett@ at ( Cq@xo)@Pkbé@%Eeﬁ qzrﬁfe%m)tl hge ER&WE@ doﬂ)?'netPYs an
AR TR B Sl P b e St Beer s
130G agRylis polyyrep opleniq mﬁiaa%yiwomaﬁr iYet metecpraferaii thenalkacry-
ledes polprneiSiE aGationicl atrighic pbiyrgerfos Catidrid m@tmab@u@Q@ﬂh@ad m@st pref
8fably0 %l boll fer BTz ogﬂgg‘ep b{sﬂhﬁ%t)@? 518 SR i
B‘&”&?ﬁ@f fic P%'V'ger:%ﬁ?"a|°8§§"wtgr@+a Sfany SEEPPUHTBSPLDS b S most
B/ rRsiremiraglinagrds the mikeanylatsoptlyreertis atchpolymeecrahixers ofcopoly-
Pk WRdreinghs RoRE A1 df caiBnit GRS BbiREd) Qﬁe%fis h%e range of

g&ﬂ '126‘%?% 35‘30‘?P£)e¥el$r Purfir @%E'?‘Pél{u‘ gFéer'Ped ?FBR%% S tRe %ﬁlg

Wﬁ éﬁmb s P%prl‘ﬁﬁ’rfﬁﬂ‘@rt@a“ Pyt agergisic commyp@ﬁ@tved
oy diod abusalrklpa erupordmstheeadtivk eharmadedtical praidne Meiuded in

%'f&%uteﬁ%hy IFed@Raple/ i 1s b@@ﬁ?cﬁ}n@ thél% len@%ki@e okfizes
St SISHESL o0 T e ff ik Pruhccordioy. in

ﬁrﬁbw@ﬁnfﬁr%#@rla\tﬂn@or@ apBaning He ethu@ne akide aF pier pgjymers or

Qubssamess thabpnisy BRnificant cﬁld@ﬂﬁboff@iidl&ﬂ otHee bBGde FBRIBRIPRS, or

@)El?(l,'z;?cﬁ‘é fmr? Qﬁus%l rbhébarﬁldlfl?g%r %eﬁ%ﬂé ﬂ{@ntﬁg lfc%’rﬁﬁ latlion preferably com-

acr te
Gison St et ationfion e o i i A yation e pefentialy
gfnafnrisddrivatives npreferdhlBlesothzn 0 % moorh yoferap iy (149 thawe.5%, yet
more preferably less than 0.3%, even more preferably less than 0.1%, and most
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| ar substitution of up to 0.85. Also, nore preferably,
the al kyl substitution is nethyl. Yet nore

wpe@fessad y, the hydroxyal kyi substitution i s PCT/US2007/060864

hydr oxpropyl . Most preferably, the cellulose ether is
hydr oxpropyl nethyl cellul ose. In another enbodi nent,
the al kyl 25 al kacrylate or the al kacryl ate pol yner

has nmonomeric units of (Cl-C22)al kyl ((G -

C.o)al k)acrylate or (G -C o)al kacrylate. Mre
preferably, the alkacrylate polymer is an acrylic

pol ynmer or a net hacryl | c poI ymer. Yet nore preferably,
}Jlgﬁqrgé Csrﬁéllaq?{,(?@%;) t‘]t osfﬁ,{égrgr%}(g(? rglolglmwﬁg @%m?otal of the
whlgatQMhaﬂngpmoypmatedmtathyefonmﬂat@)racryI ic polymer or
cationic rnethacrylic poI ymer. 30 Further, in a nost

@ﬁ%&fr aﬁh&th?f@ﬂtﬁddﬁ@ﬁt qf ep Q%é?@ﬁ'ﬁ/)é Hror Jjé/ akﬂt%e%eterrent
e acrylic and _t acrg
A L s o R
gafle}liquisdrugnb)td’u lemshorst rapr afesingbhan@eboitiafty acceptae poiymer, co-
bl ﬁ;@r i atc%nmaumere%f ain 1618 RA HEERer® the bbbt 8fe drug that

Coe%’rﬁétng rgl%m\'\fgglfo%@g ath b?gb% a{u%&ﬁsoetﬂgnoq %thﬂrgn% h%&P%tSS% °Cis
less ihappraguahie M@%fheﬁé‘ﬁ%‘"éPfth? A tb@ﬁ iy exfractact By OB Ngwdro-
visleficiboit! withiarame hgut &teS7PaL ahdkthefdridntorsuiation isedaptetl ease to be
REA %P&%t éd‘rﬁiérr?‘ 0(8 SHRRLS, BObYRNEs dgi@ V@eferably the rate
2 085024 / 060864 013

& et nebieer i1 = Pl Fee BV 8 Rt 5ol iR I gpother o
bbdigent dheeratecgitering pglgmfemsmeleataddwrrwﬁmqpsﬂowstwg of ho-
ARJpblyRTe0s, @8 pdigmens Xdrdombaiatians et mdremsdrs oNE-valyUlaetams, nitragen-

rcgllthMﬁ'@tmmoWers ‘M&%&i wém %HEmer 'omglrfn ‘E@P@[ﬁyleme Rkol,

glkxlen exidphedviesroxide: pory °><' %ﬁ&ﬂgﬂ’f@'F <'f\acata’te hydroxy
eoldbilmpdtizmothebetnbadimefit, tHerraieraHsnmr’p@mmahydn:vgeteperhavde

?@f%lﬁ?lpﬁlﬂﬁld@ﬂ@ﬁ&%ﬁgo ng ah&h@*‘dré@?‘é@éj emb&IERE the rate altering

ﬁ é{p@& fﬁOBP'V'@e LK) corgﬁlgaﬁcw %areagcoql %r %ﬁ lag eg%t o]he alkyl alkacry-
émfappwes clkagrviae brivmeie pUa corsbinalion theygai. nMere a&ef%@bly dhe
Belulos :tker %fas affalkly! ddgraeesf sdastttwhrzglr df 1tdios2. @gimj)dyqufetkyl mo-
Yér%ﬁﬂ%hﬁ%n bnﬁnsd (5‘95 agggt mold frefd d\f"?r%eﬁ | s@betifutiBh is methy!l.
YRPir0 wrp et s oy R IER o B B g rPrab
maeoqﬂuloyerethemeIhvdrphmppylsnalmé@llﬂbset neansithsy &mbedlment the alkyl
b@cb&%@e &Qhéﬂdlkaéryl@fé pdlﬁner%@ nirefrriE afitestodionpakyl (e
X:'é@?lﬁ?a'cp%ag% o; @{ '(ﬂ%a?ggrg r%et ﬁé&e&?&%gb% e%n%%blﬁéﬁ lymeris
#Racia palyMeror g e VirPYRRr. e Mo PRefkably. e glkacrylate
polyhien tibio atripier prdfim e @nimicsesthatrylicpsymen Mt kydferably, the
ik [%e% ?5 gm&% ¥ @E?omc rifl%cﬂoiﬂ)n%'%r Eé’tko‘x‘xmsrhethgéryﬁ: polymer.
%HE o8 st pserple sstheioel Bp pPCRLe b5 capgyer of
dfe @m&nowmar end tife rmetiaa@rmhczncxwr@m@swsjwﬁyamzﬂuatemﬂrmm—
SRk rdub®.NInQhis Wibst Prefsr@Sie ehbodintant, ehgalkdeyiardbolymer is a
%8@@%5@5}%@5@ f%oé mg}é%e{élh’ ﬂhet r‘nﬁl@r tatio %PF{BG?’HC drBups to the
BetEalioBlars b1 1he S al ORI BA o. Rt Alreder R pterngpoly-
eedrs laghe wtinkin formintyitie coghmopithe rettbiped eledse pheswaceutically
%llcééﬁtém? Eglghggr enbodi nent of this invention, the

al kyl a

rylate or the al kacryl ate
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20 polymer has nononeric units of (G -C22)af kyl
((C -G o)alk)acrylate or (G- C o)al kacryl ate.
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polymer or a nethacrylic polymer. Yet preferably, the
al kacryl ate polynmer is ionic acrylic polynmer or ionic
met hacrylic polyner. More preferably, the al kacryl ate
polymer is a cationic acrylic polynmer or cationic
met hacrylic polyner. Mst preferably, the al kacryl ate
25 polynmer is a copolyner of the acrylic polyner and
the nmethacrylic polyner esters containing quaternary
a niumgroups. In this nost preferred enbodi nent,
t fﬂﬁm k ABPYrpEeBbestim ot thesprasernd froleptier provides at sineseafeterrent
féwéﬂ;wm&itw{ﬁlemﬁﬂn@ bendiDbratedsal in%un@of%é‘&ibl@ﬂ%t%ti\g sBUee
i r abou . o
1555 ﬁ‘ngjﬁg’eﬁ’- faﬁ‘}%%s%”f L s A
pPELUARG HL l???‘g%epﬂlai? ngadelgAsepRIWEE: BPRAYNRST O alpqgpination
f beraof.atn tis ecahopiniantmora thar 80% b thesetbcniiarieus @xipictad from
.ahergagaﬂatmeat absigene h@hﬁé’c??t"cqg 5?')?)1 N’\‘iﬁfcﬁihfbﬁ%%'o@; Hd¥e drug
[ ; r codan itartrate penta-
M 89500 2 B 16 85 et Tororppdsuls ety to gihuman 3, 2, or
c@??%gﬁ% Bdfig embgdinesy, vipcosiyalierionegsts arerphisitacsutically ac-
?Emtgz mlgmgpamﬁmpéwé rane;xae &%;s@@élﬂ?‘%dﬁ #Hel 25{)3_ transition tem-
GRed of the pblisr t for thE s(ilttifled LR AtAB. |
to b 1=F fpteg. In
SR 95, 45 ekl e e o cois
nPPR E5tep eln@aRthepprefamedeythaginnittbe isestaigbe edembe (6B co-
Wh@ %&éﬁéﬂﬁéwﬁﬁﬁﬁém 6rébH fes b?le&ét&dﬂ% af!{yl Qk@é’éﬁla‘i@' lymer,
he | re Lhes a. day, .
%“%%{?' e ol P‘%f%ﬁ?ﬁ%@ﬁ%%%?@ 0% Al @w&@dwn
t PR&E Lﬁ"?fa‘?}h%f sZPGIY degres ohwbstiutiomeli - 3 it P @dd hdrbeyalkyl
dvpiansghsiiulidn of up wg).&s.%%op mgne ::gafe;‘]ra% pmbbélﬁfent, IheSalicyl substitu-
itmnamﬂemgﬂ. HRirthek BRfer’QerfibodREnt B HERAMIRY Sinstitution is hy-
r he formul ation at. abgdf onhe S ubdtiog is hy
LR Mo el dig Boifleea eira s dprmranel meibyeaiise.
80 Inornatfiesembpdimest ef thisdnventoyshsf alky eikagtyiate odtbe elkasrylate
epctyraerthes ricrometib @niEMT,-aL))aRyIF 1@9f¥kWa@W(Cﬁt 37
Cém)ag(_agrﬁ}:r}te.'\wé‘(%élﬂ ,thﬁfkﬁcr?@{egoc%l Re3e acoﬁh&%{ erora
iment of the, present rnvention prBw'éf% _¥1m
Zﬂ%@%‘?’g@i RAVRSF Yo bredireigy to? AlpeiatP YRS iniscaylic polymer
1] I'Qm?)mﬁ@gé'é@pwwmem_rl‘éorefpr@?eramy, theasitacoete pblyser is a cationic
rehyaie Bty Bgcat%@rnﬁtg‘?c?ﬂﬂc%oﬁ@r&. Wgéﬂteféz% L %o ARSNAte
}Eyﬁzi)? g&%ocl))fnsérlr’:orf ?\eq%cwllcg)ﬁ&mer gp edaﬁ{gpﬂ'g c1y Rplymer esters
tRBREEYIY AYateiRy SrERNIWD @rivpat In thissnestoueferred emhedinteatythe
gigmmle?ie palymacsectopolymet bemix@urget edpoRinddy wﬂOQ/Péln e %ﬁﬂ’a‘tﬁaﬂo
AP - oy
e Pt 8 Rl B e e gBa thok 120 8 e gyer
Z01 N hydrochloric acid within one hour at 37 C, and
the drug formulation is adapted so as to be useful for
@9 448] ad inotter eabbdimehbofahe presst identon Blovilieé B BBuse-deterrent

@Rld tbrmAbtish corfbrafg L Ri-ARESed rhilGr i 3t 1635 JiSLIEST

tr g\'}ar{t%rug, wherein said drug is hydrocodone or hydrocodone bitartrate penta-
hemihydrate, b) atleast one cellulose ether or cellulose ester, and c) at least one
acrylic polymer, methacrylic polymer, or a combination thereof. In this embodiment,
the drug formulation is adapted so as to be useful for oral administration o a human
3, 2, or 1 times daily; and where about ninety percent of the hydrocodone is released
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extracted fromthe formul ation by 40% aqueous et hanol
within one hour at 37 Cis about 70%to about 100% of
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20 drochloric acid wifhin one hour at 37 C. In yet
anot her aspect, the anmount of the drug that is
extracted fromthe fornul ati on by 40% aqueous et hanol
within one hour at 37 Cis about 70%to about 90% of
the anbunt of the drug that is extracted by 0.01 N
hydrochloric acid within one hour at 37 C In yet

anot her preferred aspect, the anobunt of the drug that

[ ' by. 409%

{50054 86306 AR ey LRI LD 06 20158456 o
&oth lapurs when Adrpied b ba aimigistesed 2 Haes iaglayend abewid 632 hours
Ovteh sNaptedrtiobalkdminisieretid tiMd dtay. onenbeispediof Bk ifvention, more
ke SR BF dre HyBrochlr i€ M@ﬁ%rp g{é"ﬁrrm% é't%lbﬁﬁtacﬁb hour at

ug. .furt.her “conpril se. . a,non esic. .. Ihe
S b Ot By i) vLeier Asgedtn e igiietin. less than
B ¢fdbe bydraeriions iptiiaciedifiop the denvivéatios et sleaus @né hounat 37 °C

time.ogNaiyarcenpsE gkithg of acet am nophen, aspirin,
fentayni, ibu 30 profen, indonethacin, ketorolac,
ent an

LI T ey YR ——
Ssoleralation eareprising-coppibbwcasredgaixiuce dia) gbleastonetabyse-
aelevaitidnep hesredt sdid uRigas emopibidl NED) atildhst Bhdrate altering phar-

- - . | .
ARSI UL i, MMy g
PROBHES FiopHT R ecitup el Breatsnstel SoRdAR {EUAS0R P 0 %e
@&qbeqleathanal witkin ook hoet &H3€Co$ abdne 78k i 084 pidbe dmount
lopthd i t ls%x&%tﬁ@ @5 ORI nyratrbém%r?é A \%ﬁ/@ﬁif‘ﬁﬂ%’ﬁ?ﬁ{? r@g G
sha BRI Bhnupgils 39838 ot R e B praiabinys Guplse
PHBEEBrA B 9 LiPes daitie Alssr ingneotiwaperpt.die amoprif theahugithat is
4xthacted framehe idneulbtiomby 40% @ouesus el #tthihonb@our at 37 °C is
PSSl AL g TR N LG .
e 2oty S5 Bt Lo bt ot PRPID SHPialbp@rRgp of the
aslarg thasis eatracied rom shenionmaviatinneny4002 ahoenus eftianel wittiin one hour
;a't mes? Redbal@y 0% téasout ©0%Adf theeanburk®f ﬁxe'fmug fharfentrbited by

i . of@ r

S Qoo RABA T g ok 3 E5 1 Pl pgtemp aspecs
fieampgit of g drug thehisiextragted figaihe lamplghonputdmaueous etha-
prefiériabhey howlat 3% 66 intbduead% 1Gabdl TOU ofttheamputiof thel dug
ke eéaB%Hrby'dUWNﬁw?&bclﬂéﬁé b G Rkih orWRer 4¢3 °c. Preferably, in

or mul at.i on, i,s gda dtdbe5|table.or 10 ]
8K, PR e 2R M vATR R0 A7 el BOmBR® ppaplold gaigesie
Theaenpeioicianagesisimay @sd e a perestesridahanalgesie arlds eptigbaly
fetheaselsctad froearé gRYcehsidting ob BEethehiriddRed, @6 ph Fbhtah)] iBu-
BRI, hﬁiorﬁb‘%@,ﬁf&oﬁ’cﬁ%h Soén ?thEceﬂirQ,. PHRRESm b&%féht’?@l,
vitroin a, pe aratus, or in Vvivbo (W o
sulpda. ard) WiRHerRB Alpha R oNksromiodBregts the nan Bl anelosic s
pfeférablytaogtaninaphen Anbuprofens Forthyg it thisrenthodoperaeost prefera-

B! fhieCapicld IshytRRBASHE of S41t9ek BétbANtheieopdapt ed to be 15
sultable for, or intended for, admnistration to a

human every 12 hours as needed. However, when the

YA e investivedarsadationpreferably is agarded iyproyde akinbasie gate
Pbbire|easd i thie-abuse when exposed to a suitable aqueous medium in vitro in a
USP Type Il apparatus. Each phase of the biphasic In vitro rate of releass is more
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stration to a human every 24 hours as needed, then the
formul ation preferably re- |eases at |east 90% of the

W@ pi0aigsot4 om t he fornul ati on in about 15 hour sSPEDUSIOTL060864

20 hours in vitro (in a USP Type ||l apparatus) or on
aver age when observed in vivo after 20 adm ni stration
to an a popul ation of healthy North Americans or

West ern Europeans, particularly when the formnul ation
is adapted to be suitable for, or intended for, ad-
mnistration to a human every 24 hours as needed.
[0142] The inventive formulation preferably provides

EFerl"aﬁiy%Eia) ShYr &%@Pér%‘i i‘afeét' l¥a%t%§?\ﬁr4y hocﬂlf;'s EVan BRYSFnulation is

Bp S Bni  Blnin P Soate & HymAnaveDthess i 3 Ynes per
frvnicpbleast@bauiif Bouss wheh therforngatidnds adapted tor twe suitatle for

hamiristetid®to 4 Rlrmasvedry 02 hborsdi. éJSPtméQ Bell cﬂaﬂ%@rf@téi%ast 16
ﬁgﬁrstvﬂég%é %‘?m;llg[ ||s%tdhgtgg ?cpbe %unp g?et flﬁ ﬂéjrglggﬁgtr ci*?to a human
RYRIY 24 NRHE (bt i de per ﬁ?y in about 10 hours to about 11

hours. 30 [0143] The inventive formulation al so
fHefgr aBhy inyeotivedersnulatioatprafelap lyrraleasesoaidestst 89-45% of the opioid

anecges ihaur iviteNpaiScdamf ﬁiﬁérﬁﬂeff&hu;dﬁﬁg iy SalorRinb befsuitable for
TN TR e
preRAogen ?rabmﬁe?%ﬁs A Irashotio eF P‘@m%thed‘@m@ﬂ%pnm abaut 6
abmstto 8b@R Sty abbauid Houkelbatimirt Wigo nl & BBPYpE (IFppafdia, or in
@F}H‘(\ﬂhﬂe"séédt%‘ﬁhe%eafn') Wﬁbﬁ%@hﬂm&e@& t<5 9 p@B& f?]@alltm North

%\e Secon ration

AR B oy AR Fr i b
sWitAbiR o oainteisied fornadrpinistralon talsoutman avery 82 hbwaes seeded.
Howkeher, wher the fbreaulatidhtieadatd toi et duabble for, WBeRsY fof, BEmini-

S LA SR B A o
&1e o PRy thRETEyiating i1 ahayt 6% hows teabput 20
Egmr@maatlo |(19 @rﬂl%’ Ty liepparétud) e ar avernm@sarenchbbseived in vivo after

B@mmléﬂan@f toRd e de@loﬁfof RY£HhQ SRAPANEnerVahs Sls\/\l%fsteﬁngur@f)eans
DY EALPRG ST Rl & i ki CB U TRl RS RSP o4
f"ﬂﬁ'StF%?‘P@it‘éﬁBém&l@V?m 24 hopipdisgesdethe bitartrate

pent ahem hydrate is equal to 9.08 ng 5 of free
[0d2db c odlommveniive dorowifatien toradidriably podvidesdooezdesie cdmplatehdsliv-

? A RIRRE Wi vknt Brulg© rl]n Fﬁrgt@h'lboén%ﬂat R :ﬂ‘/erﬁxf/e ﬁ!rﬁrﬁ%éﬂﬂaleases
B e B R IR0 oI FER Bl PR 2L of Y ARSI B bafilor 10
%’F M@deﬁﬁ@ducm@emwaﬂy@w! agpamisr Joedvisative fognudaton op-
fiorcaty ablivets £.1QRt 98% abolihe bpidldl i GsBithapf abouBSIAGUTE, 44 option-

BYAR %bo GO &0l r n of hydrocodone at 4 h is
Mm a %ut@q"%@(r)%t tgsgggu@ugl@% ng/m 10 of plasma/ny

gL e 99 Ty S e Aep PERERBl Hipu e by Bypihast or
izl @?% u%@has Risfaires| faktie trepiorant ef mﬁd%fai@d@ gl rately severe
painin Birhans. HecatdingBagie 3huldtal préferabyrié BdduTed ia@Fovies an
XOBUBF Mo BHLOPRANaFERIG 6 oin SHANBSELIAEG O¥1 A ke AU
after administration, of from about 1.07 to about 1.76 in the second hour after ad-
ministration, of from about 2.06 to about 3.08 in the third hour after administration,
and of from about 3.12 to about 4.44 in the fourth hour after administration, wherein
the AUC is determined as the mean value observed in a population of at least 15
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15 hydrocodone of between about 0.4 nglnl/ng to about
1.9 ng/n/ng, and nore preferably of between about

w@2@7mn850ed_/ ng to about 1.4 ng/ni/ng, and opti oPeEl/U§2001/060864

bet ween about 0.6 ng/nlL/ng to about 1.0 ng/ni/ng after
a single dose suitable for the treatnment of noderate
to noderately severe pain for about 12 hours. Wen the
i nventive fornul ati on contai ns hydrocodone the
formul ati on preferably al so produces 20 a plasma
profile characterized by a Cmn for hydrocodone of

bet ween about 0.6 ng/nL/ng to about 1.4 ng/nL/ng

abaiety NortH Afibeca@s Qvathdrm rEu?op%!aﬂ %Spl@o%u%g ot ABb&E Heasured

I
; O[gﬁggﬁﬁf@ﬁﬁ%ﬁ mpto?cégeri %s o e éﬁﬁy%gcodoge ignores the
WEight pEgalisendihydrafignoenchiefars oplyie merwnargt g Jheer eyslenbodenecmniety

frradieomcdets sigoabydrotoions bitxragUyedsahei Jieate al dgal t09.08 my
bt pesl hydraédﬂ%n& OAE&S%H&Qﬂ%ﬂ ﬁ@ero%g&%l ifir1 t?g ffoffabout 0.70 to

agél?ﬂt V5 f I%on o? B%{SH oge. émtrq i oleinydrocodone in2h
ﬁgffcpm ,ahgtﬁtrﬁgm Brabewt 1.0 agMy ohpiesma/glofigdiacoidnentondentration
nab(ydfocmdﬂmAHCB fr @ frdiy db@lﬁ@ﬂ@m@ Hbueheshg/Akd o9plasma/ of hydro-

traf?c.rm %H%ﬁ%é%’e I?Bc%hw orui d gﬁ% ah nf%l?g/ml
8?@' 014 %@"ﬁ'&&’cm%d for treati nggtgal nin a humano

at i ent conprising orally adm nistering to the hunman
144 | efhe inyenierformadation cda sonfiatnetydiasodone, ahd fflse, ialpoaferably

athstdd EtB;ﬁl‘oS ua mamrplaema R Wi ﬁl&ﬁrr@?@ﬂbtn%ﬁ of 1483 kbe

EQM | nvent | gﬁ . hV\Ygslt%m %%F&f)%aﬁ ?esflcé‘gntt &, cééré%‘c:i (5 S max for

fueer wa‘f&rﬁ anw% O @Poub - 8INgfmigg, prg more
merﬁ@rably o heltwohfi aboue ek g/ tnb/rivg tar shoul hd rtgﬁnl[nng. and optionally of

beden cedorss ng/wrh tEXPR Y D gg% u§’ pe suitable for
/ 085 CT/

e e i e
%ﬂ'ﬂ J%W@Paﬁ@nmsmdmgdmhe fggmulsgion arefarally alsalprcpduces
alpgljﬂ-s%]f:\ ﬂrbﬂet%ra?lwﬁﬁ ggl?m ﬁydrﬁai%b;{ﬁ& lof a&geﬁﬁﬂ apili e

m ooartdr 4k ddke 2197 ofaHE2Y g for
AR S
ﬁ'@rlﬂ‘ﬁnﬁ\'@: t!lsmri, dmembaedinehts anotaBi lagjrreodsnetangoduce de-
Sitiild ®Eal BRHIBUraRAD h@gﬁétt@ﬁﬁ’s tﬂ@od@!ﬁé’mé 2t hﬁﬂ'é%\ﬂbﬁ'&g F@Icf?(a%)le
%Esirm-:jnH%é %ﬂnhl%ﬁfo%océ?nék{% q%%?eﬁett I?J%JP%RF M er hydro-
S‘d@?ﬁ&?&( gRout gsmardabime: PoePtRplt 2hous O 1 Ing(trikme) to a maxi-

IRoeA UG rorsyeredod B of phodEidisag Br/L/mg, HEbptidnaeel dbout 26.2
NPhHAR/MPO0 nL Tenperature: 37 C

[0145]  In another embodiment, the present invention also provides a method for
treating pain in a human patient, comprising orally administering to the human pa-
tient, a formulation described in any of the above embodiments or examples pro-
vided below.

[0146] The following examples will serve to further illustrate the invention without lim-

iting it. In these examples, “UpM” or “rpm” refers to revolutions per minute, and "h*
refers to hours. The term “hydrocodone” in the examples of the different formulation
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Sanmpling time: 112 / 3/ 4/ 6/ 8 hours Sanple vol une:
10 nmL (no volune replacenent) Sanple preparation:

waois@d/os®24 s 20 Anal ytical finish: UV detecti onPCT/US2007/060864

wavel ength 280 nm (ii) Method Description: Dissolution
in 20 or 40% Aqueous Et hanol [0150] Apparatus: USP

Di ssol ution Apparatus |l (Paddle) 25 Rotation speed:

50 rpm Medi a: 20 or 40% aqueous et hanol Media vol une
500 nL Tenperature: 37 C Sanpling time: 15/ 30 / 45
/ 60/ 90 / 120 / 180 / 240 / 360 / 420 / 480 m nutes
30 Sanple volune: 10 nL (no vol une repl acenent) Sanple

ﬂnﬁg&ft@hé PJ‘}%‘] tgih&&'ﬂoi:@#bn%"'b}tﬁ%@atﬁﬁﬁﬁgr@ﬁW?&ﬁe@ﬂﬂ%@t S u%eigli as
SOl s Y 18 BmUHPR eSS ETBRE: of

Pd44a7lai n formul ati ons are discussed in the foll ow ng
sections. 40 WO 2007/085024 PCT/ US2007/ 060864 [0152]

EMMﬁnstlwaﬁﬂ&i&i.@mmﬁn@ﬂg@@iu@ EmTt ibgat ed

or nul at 1 ons S nmaril ze I N a

O3B S SIBRIC 2 i5acBUR AT Fred Ry diathaoiags fer i retg of
dibsrd@iontdi egriain eompostiente HCasndP 6 faquésusariicaet. : SiBiilar meth-

JRBF maﬁ@m&&i fbr Qt[ldy@ﬁg té?é’@ﬁ&;éé&;ﬁkn@ﬂ .rf mwha&mr&haml

IFoertIt~at|0 Y T~

1)|' ~5" Fc' F9 6
i~ yt1 i L F
a,~}~r "~ ws ~dr~~3 rSa. E.. a....w Preparation

Emeg]am ngﬁi@tnsaﬂspmssamtmmamaamaml (etad&I@mOOSI tion 66%
ReRtieEpueahsn e % acet am nophen 55% acel ammophen 55%

a 55% acet am naphan 55% acet am nophen 44%
@ggla G‘E?gg/a‘zudr aglt 2Z% Euaragit 44% Eudrag{l 11 %

ﬁéaa\aafglufﬂezﬁ%) Bldragl | RS-PO RL- PO RL- Po RS- PO RLPO
RemBOatuids3ydld oi dal a7i eon 22%tuer agit 22%vet hocel

ég(mgglir{gqinqghspj/;;:p@/@;yg%brgocel 229 OUe91EF dl oxi de

oidal silicon 1%
ggmpfglv&[}ﬂmesﬂl 5@-,1('1'?_0)!0@5‘]% rgpégtf,r% sa‘con 22 %1 (Il ocel EP
damriedsepaialipt; HeedRIRi de 1% col I oi dal silicon dioxkla
Andilgtsal fidhg Y Edection, Wa2lemgth Z8dhmag 833 ng 833 ngy 833
ng

(i) Method Description: Dissolution in 20 or 40% Aqueous Ethanol

[0150] Apparatus: USP Dissolution Apparatus il (Paddle)
Rotation speed: 50 rpm

Media: 20 or 40% aqueous ethanol

Meadia volume 500 mi.

Temperature: 37 °C

Sampling time: 15/30/45/60/90/120/180/240 /360 /420 / 480 minutes
Sample volume: 10 mL (no volume replacement)

Sample preparation: dilution 1+1 with 20%or 40% aqueous ethanol

Analytical finish: UV detection, wavelength 280 nm

EXAMPLE |l

[0151]  Various compositions of certain formulations are discussed in the following
sections.
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(mgj * lucel EF: hydroxypropylcellulose [0153] In an
enbodi nent of the invention, a crushed,

woredoviogsaes i cul ated or pow dered m xture of thBCT/US2007/060864

Ingredients may be fed into a co-rotating tw n-screw
extruder. 10 In one preferred enbodi nent, a
honogeneous powdery m xture of the ingredients was fed
into a co-rotating tw n-screw extruder (screw di aneter
18 mm. Extrusion was carried out at 134 C (nelt
tenperature in the extruder die transient section)
Wth the screws rotating at 114 rpm and a throughput

5 er hour. A.slight f. _col red t.rudate
Bhis2t,0, KPRBSComieHionn o Bae idesiogles Piguithing 7 & Siiiinarizea
talah b Thedofraations delnohepadaia atdaug tatis\webighli tngbuse; they are

ﬁm@@%ﬁ@@tp&i(y-oﬁ&& t: The tablets were cooled to room
terrperature i.e. out 25 C. [0154] The dissol ution

oEﬂSn Bﬁm/@stt@atorftﬁﬁs' n 0.01 N HCl and

e protocol diven

0 A
ol Bl & - Yo ¥'a 3 'A“ SRR <IN T =2 i Nk avi o Y| 255 s Mok 4 AL g AYH IR,
buwgamfcm 16 = o Ao i m e T e e 2 e

rel easegf*=fter %%Wrs et thatfbre 6 hgredand | 8 et
hour va&uﬁ&m&h WB e Ni ;}Hgam al |ﬁcmdays.m YV ) g‘fﬁdmlﬁ
exhi bi t&d" a fasthniLialEelease “8f aboutiP0%act e

i ngredient durilnge.the f #ot 2 25 hours fekhewed by a

w naar..lilnnar ral faca r\'E "n§£ heF ;ggﬁ%ear\f L\/
s g6 LI %!Wul 1 r'é?sW L2 JW (= 9] (3 T V\.mamg

i"mar ediient overi the next 6 hours. The total percentaqe

rEFPERSEFYERIPYe® | ngredient for Forms 2 and 6 were 47%
and 44% respectively. Fornms 3 and 5 showed a near

[0153pr [redre@mBodinentst thaiRtentiB o A6iubN&, IMlgiReicBRAted or pow-

Egﬁg%&ﬂu ﬁe&%h? fﬁé?erd:etnrthemg? if lﬁto log & Qoo Wégﬂnﬁ \Qha'\ st eﬁ\yvéxﬁﬁgr

rE%‘? §r§ afTepeboreb R i WWPWW%%BW@H? pf mﬁﬂwr@ﬁws
m%fee::f intoheecatrataging elvieessesly efttueler Gelemudiameted 18 Whh). Extrusion
%69 %é%é %f‘atﬂ@[/ °§~°(?r%ﬂér9§&§§fe inltRd éﬁ}ud-gh Slert@nﬁéﬁlesectmn)
i e Sowsrofalih 71 AP 0 Susis Ppdteyt e R peciout & figfty
ebwplosadeeximgaiatwasfobiaingd.and this eytrediite masad infora edtendar to form
élohgﬁteé &ummw@gssmg/é@ﬁmmwte@m &Kinic Fhe EbltowbhRecddRidth Yoom

@Tﬂgﬂat Péﬁabo a slower but still conplete

ease actrve | ngred| ent after approximately 7 5

hours. The two Methocel K 100M contai ni ng extrudates
[HStm 3Temdissyiutipariebvietofie tablets wawtestagu 8101 NeHEhan 20%

afuatt icteinbngeedingth theéfbro®icolgifamdoven 20% aqueous
ethanol, Form 3 rel eased 42% of the drug; Form5

(5 G R RRr e EOPTSuS el fpeece

phactivg ingregtient aih @pproximately 85% of active ingredient released after

8 hours (note that the 6 hour and 8 hour values showed a high variability). Forms 2
and 6 exhibited a fast initial release of about 20% active ingredient during the first 2
hours followed by a slower, near linear release of another 25% active ingredient over
the next 6 hours. The total percentage released active ingredient for Forms 2 and 6
were 47% and 44%, respectively. Forms 3 and 5 showed a hear linear reléase of
33% and 36% active ingredient, respectively, over the complete 8 hours. The slow-
est release of active ingredient was found in Form 4 (Eudragif RS-PQ as only matrix
component) with only 13% of the drug released after 8 hours.
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WORROOP@B508t M Mel hocel

NOW =1 Conposi ti on 0%cet am nophon 0% oel am naphen 60%
. 0% Eudraglt RL-PO 12,6% Eudragi| RL-PO , 0% Eudr agi |
K10OD , 0% Met hocel K100 , PO/NEX00TE60864
| K100 , 0% Mel hocel KI OOM, 0% Mat hocel K100M , 096

Met hocet KtOOM 17,2% Kal il don 17PF 12, 6%Xy1l 101 17, 2%
| sonell F 1, 89E hydrowdone 1, 8% hydrocodor a 1, 8%
hydntodone 1% colloidal allicon 1% coll oi dal 06l oon 1%
colloidal villcon dioxide dioxide oxide Ferg et

wei ght (My) 133,33 833.33 133.33 15 [0158] The

di ssol uti on behaviour of the tablets was tested in

0.01 N HClI and 40% aqueous ethanol according to the
[0 86loc oThegtielrare pisdies In RRfbtagEeQUsashanmbare shawrabFiguts 2.
matew , anfdidtidtodut fapldly BAd foledseditiss edmiblél@mnaiunt of active in-

UBRACA R B G EIAIRR TR RS LAk p o
Ipe i @ sipwerputestil corpripieTglenst At aine iPr Siter apPEHM RV,
mean The tio 0letiReDB 100MSonthdhirR0ex@Rdétes (POmXB dad §) exhiied by
Sl Bl Olond OO0 034 504 s
r[’b%J asgpgg?o Q&é,hesﬁ%l% it %%?aéea 4%21 ow and in Figure

4, rate of dissolution of acetam nophen (APAP) in 0.1
N HC was neasured in various dosage forns 7, 8 and 9

foas7pbog THSBoripdditionf tHe ceataineother iNEVENAedForest 1-0 6 summa-
Hggd%%m&@: mean in %nmean In %can in %

Tabhle 2:

0% acstaminophen ko% noptien %

Composition
8,0% Eudraglt RL-FO  [12,6% Eudragil RL-PO [8,0% Eudragil RL-PO

5,0% Methocal K100
6.0% Methocal K100M
17.2% KoBldon 17PF
1,8% hydrocodone

1% cofloldal alficon
dioxide

#E,O% Methovel K100
16,0% Methocel K100M
12,6% Xylilol

1.8% hydrocodona

1% calickdal sficon
dioxide

,0% Mothorel K100
6,0% Methoce) K100M
17,2% Isomalt F
1,8% hydnocodone

1% colloidal silicon
ifiox(de

[Teuget weight {mg)

laas.aa

iasa.aa

[0158]

The dissolution behaviour of the tablets was tested in .01 N HCI and 40%

aqueous ethanol according to the protocol given above.

Further, as shown in Table 3 below and in Figure 3, rate of dissolution of hydrocodone in
0.1N HC! was measured in various dosage forms 7, 8 and 9 for about 480 minutes,

Tabkle 3:

(e

{GE]

0 0 0 D
30 23 21 RS
50 30 32 36
120 2 44 50
180 1 54 60
240 B 62 67
1300 4 PB 74

42



10

000 30778 011 11 12 120 16 1B 19 180 21 1 5
40 25 5 9 300 9 94 360 2 28 120 5 5 11 480 8 6 5

W 0603508 shown in Table 5 bel ow and i n Fi gurBCBUS2081/@60864

of dissolution of hydro- codone In 40% aqueous et hanol
was neasured in various dosage fornms 7, 8 and 9 10
for about 480 mnutes. Table 5: i J M ! 1 Qtesting
point (mn) mean in %can in %anIn % 0 0 16 3 16
60 22 22 25 120 3 31 37 180 0 9 17 240 7 7 54 300
3 51 61 360 8 56 66 20 63 60 71 80 67 64 15 43 WO
2007/ 085024 PCT/ US2007/ 060864 [0161] As shown in
i $sol ution of

anol  was
9 for about

i in) can in
nmean in %rrean in % O O 10 11
[0159] Also, as shown in Table 4 below and in Figure 4, rate of dissolution of

acetaminophen (APAP) in 0.1N HCl was measured in various dosage forms 7, 8 and
9 for about 480 minutes.

Table 4

60 11 11 12
120 16 18 19
130 21 21 25
240 25 LS 29
300 29 29 34
360 32 B2 138
420 35 35 ul
480 38 36 45

[0160] As shown in Table 5 below and in Figure 5, rate of dissolution of hydro-
codone In 40% aqueous ethanol was measured in various dosage forms 7,8 and 9
for about 480 minutes.

Table &:

Eestlng poinl (mln) ' Inean i b Nt n!n %
0 4 0
[30 16 3 16
50 22 25
120 33 1 37
180 Ko 9 47
240 47 7 54
300 153 51 61
360 8 56 56
420 63 60 71
480 57 54 75
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0 16 15 1a 120 23 23 7 180 30 30 6 240 36 36 3 300

141 0 360 15 6 56 20 0 0 82 80 54 54 67 [0162]
worwg/oswkease profiles as shown in Tabl es 3-6 PET/US2007/060864

vari ous dosage form7, 8 and 9 generally depict that

hydrocodone is slowy rel eased in 40% aqueous et hano

(about 10% |l ess drug is released after 8 hours than

0.01IN HCl). Further, drug re 10 | ease of APAP in these

formul ations is faster in 40% aqueous et hanol than in

0.01 N HA. [0163] (iii) The conposition of Form 31

Is summari zed in Table 7, 15 Table 7:

AFVEh hy REGHORANETAN E%Iw/ apkd iiEﬁéjuwét r@teTcﬂk&is%Blution of aceta-

n udr aBl t PO
R h (AR e B3 Rl Siond di hortukea fivarete diogage forms
ﬁyéﬁa gd?frﬁ&outr'é&‘b'atn -ght (ng) 33.33 [0164] As shown
in Table 8 below and in Figure 16, rate of dissolution
5 deblyEdro- codone in 0.01 N HCl was measured in dosage

: ge for nth af e%‘ C 1 60T B ati ve hu-
nidity, at 40 C/°75%re|at|ve humi dit, and at 60 C
fy, respectivel y[®[01651 shown in bl e 8 bel ow
fhd in Figure 16, [fate of di%sol ution hydro- 5
E%?done in 0.01 N PO was nme#@dured in v@rious dosage
Etﬂrms 31-34 for apout 480 tnutes. Tapde 8 ~r dan

U ‘i'l"%aﬂ N “g

24 "Yo can in % nean in O Ops 3
300 31 a1 0
360 a5 6 56
420 50 0 82
1480 54 54 67

[0162]  Drug release profiles as shown in Tables 3-6 of various dosage form 7, 8
and 9 generally depict that hydrocodone is slowly released in 40% aqueous ethanol
(about 10% less drug is released after 8 hours than 0.01N HCI). Further, drug re-

10 lease of APAP in these formulations is faster in 40% aqueous ethanol than in 0.01N
HCL.

[0163] (i) The composition of Form 31 is summarized in Table 7,;

16 Table 7:

APAP/hydrocodone 15/5
Composition oo acelaminophen
[12,6% Eudragit RL-PO
5,0% Mathocet K100
5,0% Melhocel K100M
12,6% Xyfilol
1,8% hydrocodung
Target weight (mg) 833,33

[0164]  As shown in Table 8 below and in Figure 186, rate of dissolution of hydro-
codone in 0.01 N HCI was measured in dosage form 31 far about 480 minutes di-
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88 0 22549 05856 66452 1067 642 08
5 ETT ceta- f a 10 [0166] As shown in Table 9 bel ow

wW@na7/085084 gure 17, rate of dissolution o m nOPEIENS1007/060864

0.01 N HOJ was neasured in dosage form 31 for about
480 mnutes directly after manufacturing and after
storage for 1 nonth at 26 C/ 60% relative humdity,
at 40 C/ 75%relative humdity, and at 60 C dry,
respectively. 15 Table 9: I 5 testing point (mn) can
In %can in %can In %can In % D30 6 6 60 11 10 10
10 120 16 16 16 16 180 21 1 21 1 4055255 009

ré%%fégg@g%aéﬁnqé?%%% égqsg%%ﬁoﬁ n? nt t§5 ‘% ;360]")8 {eiétﬁle\@@

roiiy, @b A 28 A 78N é‘ﬁt'Y%Wﬁ'ﬂlﬂg@ﬂéat rvszeswcfr\@ v

sunmari zed in Table 10: Table 10. fl-1cir~t~ojtg + ..
[0165]P' N& shiowdirim Thbi8B Heichr and RdTigny846; ratdof dissBlutidn-of iyEdo-
%Blioﬁe %;nt(fm R H’(El wab rﬂeefsh?ed in vaﬁoﬂ d]dé’ﬁgeAformE @b sh¥otabbut 480

~ . uis
mlnu eSs. yy

Table 8:

[0166] As shown in Table 9 below and in Figure 17, rate of dissolution of aceta-
minophen in 0.01 N HCI was measured in dosage form 31 for about 480 minutes
dirsctly after manufacturing and after storage for 1 month at 25 °C / 60% relative
humidity, at 40 °C / 75% relative humidity, and at 60 °C dry, respectively.

Table 9:

: T = o

5 Ve i =

testing pﬁlnt (min) |-nean in % ean in % ' san In % ean in %
o 0 lo b
30 7 5 6
60 11 10 10 10
120 16 16 16 18
180 21 21 21 21
240 125 25 25 25
300 29 20 g 29
360 2 32 2 32
420 5 35 5 35
480 1] 138 8 38
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S. ~j). uli cr-:Preparation acetam nophen 500 ng
1=xtrudate Tabl et Conposition 60% acet am nophen 60%

wee@essionrpphen 60% aeal em nopnen 60%acei am nopPCHUSING/060864

10

15

acer enmopnen 60% xcet am nophan 13% Eudraglt 13%
Eudragit 6.5% Eudnglt 6.5 /e Eudregli 13% Eudreg8 13%
Eudragll RL-PO RL-PO RL-PO RL-PO RL-PO RL-PO 13%
Mel hocel 13% Met hocai 8.5% Eudreglt 6,6% Eudragil 13%
Mal hocel 13% Kol i don VA64 Kl OOM K100M RS- PO RS- PO
KI OOM 13% Kl ucel EF 13%Ki ucel EF 13% Koi | i don VA64
28% Kl ucal EF 13% Met hocat 13% Pol yox 1% col | oi dal
vl Tl@@ébm;i@élthf BedRltafl dth&ramveblio A6k Foliolo.57 is's%ﬁﬂna}lf‘éd in
geé e8con K100M 1% m | ctdel silicon dioxid

i OXI e di oxi de di oxi de 13% Kol i don VA64 di oxl do 1%
coQokl al silicon dioxide Target wei ght 633 ng 833 ny
g@gler@ 633 i 833 rrg 833 rrg rrg) 5 [0167] The

PEEGULE ety T A, m’"‘”ﬂ SRR O Oty drietgeTTe ] i
20% aqLews et hamol  was| measur edsi=n var i |ous dosapero

forms 3ZmarTor| SEOH 480 mi| ATIEEY. TGl | B o vaee

I ~t ease =" " ~ e kpgy 82| kel A d nimmgl%r rwpdrd | 1% collidst @icon

' é,‘:mﬂol llicon 1% colioldal slicon %.codlaidal siicon caltoidal shcan dloxjde
tr,, xide r Q& ~T Plockse | - 135561%«]@%64, d‘ Kiday - N
.'rt.aY+: c.m.|lr~.,. r}.r e...;‘*g;f‘dmﬂm
L2 VTR T R & o |/ R i £t T. T o - 3o% e - e O ey
fime) . Ay~ 1, =k 11 S=0-n] =136S. v="pi' ~ ~~r
P' ~' ~~n, i"4h -t!t testing p0|nt (mn) mean in % nean

i[P167] e dineidissol tiembehaviows aidhe tabietssvas sastachin %01ON B1QDand 20%
@qQedls eifari! Becbrdindtolife prfloch! ?vé@aﬂov& 18 45 9 10 17 9

itk ;ﬁwa@%%ﬂ'aé’rgéﬂ’a%a*@g@f fy 98 o3 i) g RydBgadegp i
"prugeus sgnagvas nepsursyl ingarigys dosage ipgme 82-98 farabapt 480
b@aute.0168] As shown in Table 12 below and in Figure

15, rate of dissolution of hydro

Table 1 1

testing point (min) | mean in % mean in % mean In % mean in %
0 0 0 0 0
15 5 5 7 5 6 11
30 7 8 13 7 8 18
45 9 10 17 9 10 25
60 1 11 22 Ll 12 32
80 14 14 30 14 16 46
120 18 17 38 16 18 58
180 20 22 54 20 23 7w
240 25 25 86 24 28 Y
360 32 33 87 30 38 102
480 38 40 98 a7 42 102

[0168] As shownin Table 12 below and in Figure 15, rate of dissolution of hydro-
codone in 0.01N HCI was measured in various dosage forms 32-37 for about 480
minutes.

Tabhle 12;
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15 codone in 0.01 N HCI was neasured in various dosage
about 480 m nutes.

forns 32-37 for
wWQoD7/0882024 PCT/

US2007/ 060864

Fo

Tabl e 12: 46 WD

4 _ FDI FCT/BSH07/060864

9 4Tri~7a ' ki" rF417pl 34vrru
?” 1" N U P R AT )
-irfl. o rN Ar+...,rrY~~

~

A

~7tt 5x F,r~17 6't

, ot
oa

N +test|ng point (mn) nmean in % nean in % mean

in % nmean in

% nmean in

% nmean In

%

0000O0O0O0 15

445446 30665679 467877911 60899
B 10 13 ‘90 11 12 11 11 13 16 120 13 14 13 13 15 19
180 16 18 17 17 19 24 240 19 22 20 20 23 28 360 25

29 25 26 30 34 480 29 35 30 31 36 40
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&bl et corig on t he

Borm 33

sor m 34
*opaddl e

er eas {

ere
abl et s| £ or ned
pbottomjeiv) Fd
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40

sProundi Nd¥transpatent f
1&58 about alﬁ 80% i ﬁi act t
m 37, IetsC 4 6
(pluagsol ved laht er 6r,35 Tabl ef
mount 10 of —Tabtret T was teft
based on the above experinents, it was visu

8388  cRpseRon e GANREPIOERE | yar PRl SoRe LiseTin 200
aqueas ethabbleti o= afint 32 taBlkis dissotviad fvbtycaklwmt(n)(ﬁorm(ﬁﬂ trblEtsr m

Bindtpg &Q%é'o%ﬁﬁij infpRk! Rhsead fh%rrer%arrhm Adrfbn was unchanged, (i)
L i et o %ﬁ‘%% .beﬁ?O{?bL (MG g fpblets
faﬁstﬁmubymhauﬁ igtect tehlst ears with @esunHNding frAngpeErt Bufh(y)dierm 36
fastFiidna LGt ARe0RhetEt 19986 iafteesH adaB(vt)zmk Fisn af Tablcth3, 4, 6

gff (v:;FormE65 t abl
abl ets affer 8h d (vi
i‘il ssol veza afterézh, Ta
02 aftefrs7h andza snal
af ter gh. _Further,

l
1
heod a subsftianti al llyz i ntac
f
Fo

g%}\’@?%f@l‘%ﬁrhjb@f@rdls% [v§@§ @N V‘@éﬁer\?ﬂra}ﬁdmw’ mount
ol atlah qovpenet ehorin. Thas Egéﬁd ?laQWeie%@tﬁf‘m Has g

aly dbbervaﬁ)ttheé ine PEM Ha () Fopn 62 indd @belited00s mtacgtabketﬁgafteféb
\m@% flocR8laféis FIFEM 3BHaEMYintR6taBRE stR@ H, With abéRiI=kdn, (i)
I§orm 314 habce ébout 90% nq;agt tgblet% ‘after 8h, with flocculation, (iv) Form 35 had
about 90% intact tablets after 8h, with flocculation, (v) Form 36 had about 80% intact
tablets after 8h and the outer layer of the tablets were very hackly with fiocculation
and (vi) Form 37 was substantially unchanged after 8h. Test Characteristic Results
based on the above expariments provided Flexural strength as well as breaking
strength, as deplcted in Table 13 and 14 below:

Table 13:

.I\7lean Value (N)

Table 14:
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"gr~~r~yr*drk,cd4u ~r ~u" Apr x ', K {~~~"t"atf4~ >s 4
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% Ev)arhefd'i:ss&%@@ﬂeﬁé%idd?oﬁtﬁ% 51t Br Porfs™i037 5086 Fras
5

3
9%9 Bhay B D195 psanate buas PHS. Fogom, 001N
&b+ C197 BBCE0 riFro-and §.013IGSICV200 rram-agcordiBd SresubstaBtiany &imilar

prafocols #8 provided ddove.r Tt Mt~ F.r to _ ti ML t, r r e
r~ i Ku "' L Stl 7,Y."t tn' Ae~wgSk t~ry’ 82'~t t:

........ | At-
i‘(ﬁ?ﬂ CFp&har as sqom@ ip JTap|e % I.helovx_/ ¥J1 2 Figur@ 18, ratemf d‘ssoluft‘on
Pfﬁceﬁamlnogh&n in 0:01.N Hl%ar‘é%/kﬂa@évve@s\meastﬁeﬁ)lnmmous Gagd F8rms

3250 arft%6 1Y a¥dt 480 AifRe24 PCT/ US2007/ 060864 [0170]
(v) The dissolution behaviour of the tablets of Forns

%gble% and 36 was test ed in 0.01 N HC + 5% Nad ,

buum ant cuou y—stn gt—pm%ocmﬁs—pﬁmfi—ded above. 5
[0171] Funuher, as|{shown In Tabbke 15 bel ow jand in
Pl gure 18, ¢érate of |di ssol uti on|7of acetam nophen in
@ 01 N HCl 7+ 5% NaCF was neasuf®a in various dosage
rms 32, 3034 and .3%3 for about |#80 ninutes.| 10 Tabl e
1

o ~L; ~ el easeF R VA :;' "" o or 3A'. ar }
180 1, D40 gas 6:n. lis ., r. ~F. Fg~. 4u m!e%Wf=+.r~ ~, ~
#M0° ~, o fag. n..c1st.~}...i 2~ .. ~|~~61e~11|
80h? . ~|z{~'t |y i testing|woint (mn) mean in %

#8an in wAkan in ¥4 0000 I%435 30657 457
69 6087 11 90 10 9 14 120 12 11 16 180 15 13 20

hG2ls Eortre?, asXHowhdn ¥8bié96 below and in Figure 19, rate of dissolution
of acetaminophen in 0.05 M phosphate buffer pH 6.78/50 rpm was measured in vari-
ous dosage Forms 32, 34 and 36 for about 480 minutes.

Table 16:

120 15 15 18
180 18 19 22
240 21 22 25
360 26 27 31
480 30 31 36
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10

15

480 25 21 34 [0172] Further, as shown in Table 16
bel ow and in Figure 19, rate of dissolution of

wae@vasionpphen in 0. 05 M phosphate buffer pH 6PGBUSO7/060864

rpmwas neasured in vari- ous dosage Fornms 32, 34 and
36 for about 480 m nutes, 15 Table 16: A)"JOA | eCS ~uu
E032~.r.caPFo'riii34,r;sk~;15,wu..t

fn. i~ n)*-~.,., . aS~~:F ~?2S:v:
; ZMKF_rccaM *, fa h, .7-r?Si? m..fit .~V!. ~erl@
, L~~- SY ~.c: ,..0/<(r~ 6,.~~"~" testing point (mn)

mean in % nean in %nean Iln 0000 15556 3077
8 459911 60 10 10 12 90,12 13 15 120 15 15 18
04838 A9shomn ingigble1obelog ang igiggre2p, rpfe oigispolifion pf agpta-
rdhopiieR DOX 0 0BF024 (PE%/ NISA0GB/rA608B84nedDist3h vasoushivaage

F&mkedd, 84 LhdBeiGMRNddd migidr € 20, rate of
di ssol uti on of aceta- m nophen in 0.01 N HC + 0.9%

(Fe 50 rpmwas neasured in various dosage Forns
gy ble 17: -0 T7
B plenss pEorng2n o e 2 [t4 I f ~ *
Ewmm(m A heanin% | Lm L 1.0l ~i
d. T\qu. .un_u LI =] L) . 0 ] . \' . . n . I
M1 FN)ylt~r t:I _?lsd.. _ .~tstesting ppint (mn)

pean in %eean in . /(Dsrreanln Cm 0000 {1545 4

80 6 56 (457 7 7 6078 B 8
60 8 B s

g0 11 11 11
120 13 13 13
180 16 16 16
240 20 19 20
360 25 24 25
480 30 28 29

[0174]  As shown in Table 18 below and in Figure 21, rate of dissalution of aceta-
minophen in 0.01 N HCI/ 200 rpm was measured in various dosage Forms 32, 34
and 36 for about 480 minutes.

Table 18:
sDiugfeladsed

| Rl s i RN s, RhS
testing polint (min}) mean in % mean in % mean in %
0 0 1] [
15 5 8 8
30 8 11 ]
45 10 13 11
60 12 14 13
a0 15 17 17
120 18 20 20
180 24 25 25
240 29 30 3t
360 i 4 41 42
480 ' 51 52 54

(vi) The composition of the certain other investigated Forms 38-40 is summarized in
Table 19:

Table 19:
£ Eormiation’) Foi ;
Preparation acelamunophen 500 mg Extrudale Tablet
Compositlon 60% acatarminophen 60% aceteminophen 60% acaiaminophen
8.0% Budeaglt RL-PQ 12.8% Eudragit RL-PO 8.0% Eudvaglt RL-PO
8.0% Methoos) K100 8.0% Methacet K100 5.0% Msthoce! K100
8,0% Methecel K100M 6.0% Mothoce) K100M £.0% Methoce) K100M
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90 11 11 11 120 13 13 13 180 16 16 16 240 20 19 20

360 25 24 25 480 30 28 29 [0174] As shown in Table 18
whedoomssangd in Figure 21, rate of dissol ution OPCHUS1087/060864

m nophen in 0.01 N HO / 200 rpmwas neasured in

vari ous dosage Fornms 32, 34 and 36 for about 480

mnutes. 10 Table 18: Rx 1 #at 6 ro. s 13> z 4lifWC

f i s orrn[44& 11,904,601A ) i it r Form3Br ~ "u
cai.owe o vt{waR-rr~.. _":'A i~ , s.x2nali..~~r.., r~~
S,.t'l. |,.F testing point (mn) mean in %rreanln%
mean in % 0000 1558 8 30 8 11 9 45 10 13 11
60 IZ 17213 ‘wa@nuPr 7 WTS_ZU‘ZQ?RWZT'ZE 25
240{29 30 31 | FBIATN AL #EandBl 5l 52) 2l Vemyeud hE
COﬁTE_Qj_I_t_L_O_D_le‘ t he Certa n other investigated Forins
38- *qus:wegmgq‘)’”“l;?a:m%ed H |ﬁ—\?&9 15 Ia%l e—15-

rFFPfRR~1t1 aat [Ir U1l aFb 3> n-i !"41sQl%r" : Fofrt
[0475]~CAThe disselution Sehaviedr of frertiblatstol Fenns@8, 39 and 40 was

tedted if 6.01 NHCI and 40% ag@Heub ‘e@{anoﬂaooordmg S prdtocoldas provided

~a .fi6E~"ru" ~. rKM ,.i exe~n|e- -alr
5 %5'\/..+v{.C"..,, ?2.,,rl.n, .. ~r?,"S ~ ~ " ~r.
Gel,r'-? Preparation acetam nophen 500rrg Extrudate

[0555]812 /@m]wm iniTahle6bedmve arthinrfogive 122 cEtGaeflisspiution pidtydro-
ERUAE a0 N AIHEvasBm836ursttin adtibusRiosBEE F3medBd; adrangl40 for

o FBEMHududragi t RL-PO

10 Table 20:

DG elEass S EOmI AL
testing point (mm) mean N % mean in %
0 0 (1] - i
30 16 21 25
60 22 32 36
120 35 44 50
180 44 54 60
240 52 82 67
300 58 68 74
360 65 73 79
420 i) 78 82
480 75 78 86

[0177]1  As shown in Table 21 below and in Figure 23, rate of digsolution of aceta-
minophen (APAP) in 0.01 N HCI was measured in various dosage Forms 38, 39 and
40 for about 480 minutes.

15
Table 21
téétmg point {min) mean in %
0 0 0 0
30 8 7 8
80 12 1 12
120 20 16 19
180 26 21 25
240 33 26 28
300 3B 29 34
360 44 32 38
420 60 35 41
480 56 36 46
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6. 0% Mel hocel
K100 0. 0% Mel hocel

K100 6. 0% Mot hocet Kt 00 G 0%kl hocel

K100M 6. 0% Mot hocol K100M 6. 0%

wokdhog®k4e KIOOM 49 WD 2007/ 085024 PCT/ US2007/ BEDBS2007/060864
17. 2% K0111ldon 17PF 12.8% Xyl it ol
1. 8%hydr U odona 1. 8%hydroCedone 1. 8% ydrocodone 1%

10

15

20

col | oi dal
1%m | ol dal

ai i con di oxi de

17. 2% | aomaft F

silicon diwdde 1%ol ol W Om dl odde
Target wei ght (ng) 833.33

833.33 033.33 [0175] The di ssol uti on behavi our of the

tabl ets of Fornms 38, 39 and 40 was
HCO and 40% aqueous et hanol

0] et S

tested in

0.01 N

according to protocols as

%Ta%lé ?%Z%%w?% Hg?g[}re' I %ﬁ‘? ﬁch@sooluR%h g;‘fvh%dro-
sMEeita

FRdgnedn 4 Wg muewsef franel wae gaagurpdin waroug @5@9@ and
30 farrathodidtd0aminu@bout 480 m nutes. 10 Table 20: rn Drug
relea p ", _ fEDrnrrB8yrrv4FPrm3$er ,,~3rb

X ? +L.en _ d..

@ém@tzzl t t~ 3 4v |

tukgn

- S, hrjl
“eshng-o : & S ..
pesting pofat (rrin) AT T o5 TTEaN s M 9% TEamln % 0 0
@0 30 16i{®1 25 60 23332 36 12& 185 44 50 (180 44 54
60 240 52|82 67 300(3B 68 74 36@°65 73 79 | 420 71
82 480|75 70 86 [Qf77] As shoWd! i n Tabl e 21 bel ow
%d in Figuge 23, ratg pf di ssol utji;pn of acetja-
Aionophen (ARBAP) in 0.0% N HCO was |[geasured in various
dosage Forpg 38, 39 ands 40 for abeat 480 m nutes. 15
TA8bl e 21 E'Wugraleasrsoy ~.. nR {38l ;r. ti r tr° to9.
0~ _<u . n % ra'~:{R~" 's'| testing

poi nt (m'n) mean In % mean in % nmean in %

[0179]

As shown in Table 23 below and in Figure 25, rate of dissolution of aceta-

minophen (APAP} in 40% aqueous ethanol was measured in various dosage Forms
38, 39 and 40 for about 480 minutes.

testing point (min} mean in % mean In % mean in %
0 0 0 0
30 10 9 11
60 16 15 18
120 25 23 27
180 33 30 36
240 40 36 43
300 46 41 50
360 52 46 56
420 58 50 62
480 63 54 67
EXAMPLE IlI:

Method for determining breaking strength of tablets:

[0180]

An oblong tablet having a diameter from about 5.1 mm to about 10 mm

and length from about 5.1 mm to about 30 mm is placed flat in the tablet holder so
that the seam Is facing up (away from the wedge), i.e. the breaking strength is

measured against the seam. The wedge-shaped cylinder is pushed perpendicular to
the long side of the tablet as depicted in Figure 7 and moves into the tablet at a con-
stant speed until the tablet breaks. The force needed to break the tablet is recorded.
The maximum force applicable is 500 Newton.
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0O00OO0O 3087 8 60 12 11 12 120 20 16 19 180 26
21 25 240 33 26 29 300 39 29 34 360 44 32 38 420
w®R00368#24 480 56 36 46 50 WD 2007/ 085024 PCT/US2007/060864

PCT/ US2007/ 060864 [0178] As shown In Table 22 bel ow

and in Figure 24, rate of dissolution of hydro- codone

in 40% aqueous et hanol was neasured in various dosage
Fornms 38, 39 and’ 40 for about 480 m nutes. 5 Table

22; DrUO Yeleae:<: i t Forrn 3 .G ~?3 xrF, fi orm 39

r z t n Firn1__ ?21 ~—~ ... |t.

ef rr6i >~ 1::. ~e i. ~Xn. i rr 4,

h t. . e.r}8. L. J,Se. |,
t e@ﬂ ?’i‘@ pBWm@pp@rﬁtwa usrstior the MéaserEmenhis% Weanna TP B501”

917'6)6%2%541&;%%‘:%)( gﬂlog Ay :E;ic 40;%83 %r%rd?%oee& 8-% ﬁ‘ié\éég R4cas-
g, Jonger ittt g4 pip et dggesshaped
SO oSS LAl el s

5mi m@menH@AMQ)Gewnam@% aqueous et hanol was neasured in
vari ous dosage Forns 38, 39 and 40 for about 480

m f(Wﬁf}s ﬁ@m@@'c‘én&sm?ﬁs &gfﬁ?%ggquﬁg{pgﬁgﬂ 8[~€f're Tustrative

© van us gosage form havmg varylng strength:

10 I, Tablets with breaking strengths greatar than 150 N:

B,0% Evoraglt RL-PO (8.0% Eudragit RL-PO
5,0% Methoce! K100 5,0% Methocel K100
5,0% Methocst K100M 5.0% Mathocel K100M
7.2% Xykt 17,2% Isomalt F
8% hydnocodone 1,8% hydrocodone
1% collaidel sifican Gloxide 1% collofdat silicon dloxide

[0183]  The breaking strength for Forms 10 is about 190 N, whereas the breaking
strength for Form 11 is about 250 N,

15 [0184] Il Tablets with breaking strengths greater than 300 N:

10,1% Eudogit RL-PO 11,4% Kiucsf £F

5% Mathooe I 100 11.4% Eudragit RL-PO
5% Methote! K100 11,4% Mathoce! K100
10,1% Klucal EF 3% Luttof F68

5% Plurd] Olefque GC 1,8% hydrocodone

1,8% hydrocodons 1% colicldal silican dloxide
1% colloidal sficon dioxkie

[0185]  The breaking strength for Form 12 is about 339 N, whereas the breaking

strength for Form 13 is about 410 N.
20

[0186] il Tablets with breaking strengths greater than 450 N:

12,6% Eudragit RL-PO

9% Eudrapit RL-PO 5,0% Mothoce! K100
3% Malhocol K100 3,0% Methoce! K100M
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20

25

30

35

lu. .. .t.. .r..:K,u taa.. testing point (mn) nean
in %nean In % nean in % 0 0 0 0 30 10 9 11 60 16

wa 20018850220 25 23 27 180 33 30 36 240 40 36 HGI/USDO7/060864

46 41 50 360 52 46 56 420 58 50 62 480 63 54 67
EXAMPLE 111: Method for determ ning breaking strength
of tablets: 15 [0180] An obl ong tablet having a
di aneter fromabout 5.1 mMmmto about 10 mm and | ength
fromabout 5.1 nmto about 30 nmis placed flat in the
tabl et holder so that the seamls facing up (away
romthe wedge), i.e. the breaking strength is
ageted agai ¥t he seam The wedge-shaped cyl i nder
S BUEREE per pERUTEEl ar [to the |ong side of the

1% cokoidal sliican dioxida— . .
gure 7 and noves into the
tablet at a con 20 stant speed until the tabl et
Eks. Thaérdatingestrangtt éat Ropmbrgakbsliass ablhkraas the breaking

GRERItH S Form NG i Bixd s fwor ce applicable is 500 New on.
51 WD 2007/ 085024 PCT/ US2007/ 060864 [0181] The

%g%%gat“? %E%gsnfor t he nmeasurenent is a 'Pharma Test
o1V witfsbreakipg pirenoiagreateothan 508 Naw max. 40
mm forward speed - 3 nm/s. Meas- urenents were
perforn Wals j Lapeter 14 mm) with a
jdepicted in Figure
&rneeeTest] Appa 5 ratebau,
7 g conpositions of
are illustrative of
pesfverpoiee Nav g yi Ng strength; 10 E,
¥F @@dcicng«s ik engidgwgn eat er than 150 N 0%
00% acel efr nopnen 0%tuaaglt RL-PO . 0%
D, 0%we D%vet hooel K100 , 0%
. UY H

[0188]  The breaking strength for Forms 16, 17 and 18 is greater than about 500
N. ‘

EXAMPLE V.

[0180]  Following compositions of certain investigated Forms 19-22 are illustrative
of various dosage form having certain release profiles for hydrocodone, where fess
than 30% hydrocodone after 1 h in 0.01 N HCl at 37 °C.

Tablets that release less than 30% hydrocodone after 1 h in 0.01 N HCl at 37 °C

[0191]  In exemplary embodiments the release profile is provided for various dos-
age forms for intact and crushed tablets in 40% aqueous ethanol and 0.01N HCI. As
shown below in the following examples, in one preferred embodiment for intact tab-
lets, the drug release in the first hour in 40% aqueous ethanol is less than or equal to
twice the amount released in 0.01 N HCI. In a more preferred embodiment for intact
tablets, the drug release in the first hour in 40% aqueous ethanol is less than or
equal to 1.5 times the amount released in 0.01 N HCI. In the most preferred em-
bodiment for intact tablets, the drug release in the first hour in 40% aqueous ethanol
is less than or equal to 0.90 the amount released in 0.01 N HCI.
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10

15

20

7,2%yl t 17,2% 1sonmell F ,B% hydNCadone 1, 8%
hydr ocodone 1% col | a--xfdl sOl can di oxi de 1% aogoi dat

W@ b@cossoed oxi de [ 0183] The breaking strength fRCT/BS200E060864

10 is about 190 N, whereas the breaking strength for
Form 11 is about 250 N. 15 [0184] Il. Tablets with
breaki ng strengths greater than 300 N: 0% eool amhophon
60% acet am nophen 10,1 % Eudngli RL-PO 11, 4% Kl ucer F
Melhocel K100 11. 4% Eudragft Rt,-PO Mot hocel K100M

11, 4% Mel hocel K100 10,1 % Klucel EF 3% Lintel F6B %
Plural delque Cc 1,6% hydrocodone 1, 8%ydr ocodone 1%

Er@’égﬁ' “HapuitaiLehBaatnti g R MV Byp Tuege
a8 1% aﬁlﬂ%&ﬁueﬂ@fnogﬁ fesh dan reauside regtimss Hisqmount
441829dd i20.01MBE). Ihithis efrdbbiatest, Woinb s @fddsa @c@lré engtdnsut 3

OF RRtERo Lﬁgﬁ-{bcﬂégué\h 0% g»&& Bl %W@E{bf%oe%ﬁ gﬁm&;\fd?ushed

, O/
%9%' °t %%1” hwmg@ém&ews B85 's |%'Ué§v|
BRUMD Q@GW%@@E‘JOP@TELBSQ@)M/QJB@B 61l In tS%elwmzdmm amoplete
Ioe&W ottlisl artbVasag s d#ﬂﬁor@hbur@\m SgursLsleod- R¥hol. In the most

BrAEReER0GInS GliRa Bhbd: **“w%rigore%asé%%ﬁm*rsmﬁgwéaéoA
PRUSOY GRS 18ROt PRBH OfwicR i esaTeUN FRlpaseHgAONT NGHCL. In
o4 QI&})Od{lMe nil abrhete:Ba reiedse brank biter sboueh gt insredroaad i@ aqueous
by e\ VEN= | MM 00% acet am nophen
0%ar el em naphen 60% 12, 6% Eudragit RL-PO 18, 6% Eudngl |

- Yo Eudr agi  RL. PO , 0% Met hocel K100 18.6%
TR ® oo 8, 6% Met hocel K100 10 610% Met hoce!
KAEBM 1 28%elhgsh afteo d dnie 40YBSthanad abBO UL less oledifKivticeothElre-

1848 k0b daiNs L] BPPorfh 0 iAandk ?l Rlgiabsf | eondi oxi de

Table 24

1eslng fime pomi {min) maan in %
60% ecelamnophen 0 0 4
119,:2% Kollldon VAS4 30 16 24
9% Eudragit RL-PO B0 Ez 4
9% Methocel K100 120 2 64
1,8% hydrocodone 180 1o 78
1% cofloldal sllicon dioxids 46 46 rab

00 2 v

60 7 101

420 2 103
480 |103

[0194]  b.)release after 1 h in 40% ethanol at 37 °C less or equal 1.5 times the
release in 0.01 N HC! for Form 20, as shown in Table 25:

Table 25:
SN
lestlnq tlme pulnl (mm)

50% =celeminophen 0 0
12,6% Eudragit RL-PC D] 15 16
12,3% Malhacal K100 0 2 4
6% Methacel K100M 120 <] 8
3% Kool EF 180 37 6
1,8% hydrocodone 240 143 1
1% colioksal sllicon dhoxide 00 48
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1, 6% hydrocodoc 1% col | oidal silicon doxide 15 [0189]
The breaking strength for Forns 16, 17 and 18 is
w@e@angi24 han about 500 N. 20 EXAMPLE [|V. [ 01BO§/US2007/060864
Fol | owi ng conpositions of certain investigated Forns
19-22 are illustrative of various dosage form having
certain release profiles for hydrocodone, where |ess
t han 30% hydrocodone after 1 h in 0.01 N HC at 37 C
25 Tablets that rel ease | ess than 30% hydr ocodone
after 1 hin 0.01 NHC1L at 37 C [0191] In exenplary
enbodi nents the rel ease profile is provided for
various dgs- e forms {por intact,and crushed tablets
in 40% aguyeous,et hanol d 0.01 NgHCI. As |shown bel ow
in the folj{l omlpg exanpl &, in onegpreferred enbodi ment
' ; ™ the first
hour in 40% aqueous ethanol is |ess than or equal to
pW cubihR) BpBent released in 0.01 N HC. In a nore
&éeferred enbodi_nment for intact 3g;},tgplelets, the dr ug
Bahsea) FFIgaRe AfEF 1 ImA0% Stienebak BoROAHaKBree lgnes the
5 tetsmetin@d1 of HCEquabmt &1, ¥ dsi smewntiméaldegtnt r el eased
in 0.01 NHC. In the nost preferred em bodiment for
Tapiaek: tablets, the drug release in the first hour in
” & : ) | to 0.90
T Yot T in g O 007/ 085024
ERCIAHS2007/ 0668641 0192t manotper preferred
enhodi ment} forkcrushed tablets, tke drug rel ease in
{hQuwfikbst [hourki n 40% agueous et ha [ ss than or
16 dd o0 tihr egeot | MES thEzanDunt | eased ijn 0.01 N

e@kiess | Nt hi s erbodi ment 2 conpl et eprel ease dccurs after
igyoutos3  or i

Horespred gr r ed
drug rel ease iff

is less th I8 b 2.5 ting$ the anmount
ueLeased_L aliy — S : conpl ete

rel ease occurs after about 8 or nore hours in aqueous
40% al cohol . In the nost preferred enbodi nent for

10 §9198hed by aleasesfter hb inAQY sthanchale’? f RRORaqUel 2. ﬁé'mes ithe
#)84asedn 08U HEL foafotm B3, dseshiswh irafatde 2équal to tw ce
the amount released in 0.01 NHC. In 10 this
gahedisnent, conplete rel ease occurs after about 8 or

o : T mt abl et s
e el e LR at 37 C
9B Tmé paial (i, h

AL Fommo1 Wee—the = 6—61 N HCl for
1Eggnh;&, as shgwn in Tahle 24: Ta»le 24:
16% Methocal K100 160 23 .

6% Melhaca! K100M 120 32 1
10,1% Klucel EF 180 1o i1
5% Plurol Olsique CC 240 47 5

1.8% hyJrocodons 300 3

1% coloidal sficon dioxide 360 58
420 5 8
80 ] 1

15
EXAMPLE V.
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10

18

20

25

testing time point (mn) anin %can In It 60%
ecetem ncphen 9, 2% Kol | | don VA64 30 16 24 1% Eudragit

WOR07TBBU 22 % Met hocel K100 120 2 64 1, 8% hyRPOmUSINE060864

180 9 1% cofo(dal silicon dioxide 40 8 9 00 2 7 60 7
101 20 2 103 480 66 03 20 [0194] b.) release after 1
h in 40% ethanol at 37 Cless or equal 1.5 tines the
release in 0.01 N HCl for Form 20, as shown in Table
25: Table 25: testing time point (mn) en in %nmnean In
% 60% acel em nophen 0 12, 6% EudragU RL-PO 0 15 16
12,3% M hocel K100 0 1 0 0% Mut hocel K100M 120 0 8 3%

)4 Zon@pos IORS/ S i g illustrative
@01@ 33‘“{28??;22% AR AL I O I lpestai ri@ gﬁgat\/é) Sgaj; gwgeaafhiretm;re

banShedhycdiosioge [SOQ@B%ecaa@erﬂ& ipds® Mttt 37 HC.in 40%
et hanol at 37 Cless or equal three tines the 5

Teblesatirflo8sdhol thih 36%myERIBYchb afdh 36 A8, (NOWC! hIB7 °C:
Tabl e 26: Table 26: eating 1l nme point (mn} mean in %

an In % 60% ecetam naphan 11,4%Kh cl 8F 0 5 3 11,4%
EQig8hgi In RempEry smbodingats the reesserpiies KadedRovarious dos-

age forms for intact and crushed tablets in 40% aqueous ethanol and 0.01N HCI. As
shown below in the following examples, in ane preferred embodiment for intact tab-
lets, the drug release in the first hour in 40% aqueous ethanol is less than or equal to
1.5 times the amount reieased in 0.01 N HCI. In the more preferred embodiment for
intact tablets, the drug release in the first hour in 40% aqueous ethanol is less than
or equal to 0.90 the amount released in 0.01 N HCL.

[0199]  In another preferred embodiment for crushed tablets, the drug release in
the first hour in 40% aqueous ethanol is less than or equal to twice the amount re-
leased in 0.01 N HCL.

1. Intact tablets

[0200] a.)release after 1 h in 40% ethanol at 37 °C less or equal 1.5 times the
release in 0.01 N HCI for Form 23, as shown in Table 28:

Table 28:
- - R AR '~.i =
esting time point (min} in% mean in %
76% acetaminophen 0 ol
11,2% Eudragit RL-PO 30 24 24
10,0% Mathocad K100 60 34 39
1.8% hydrocodone 120 61
1% colloldal silicon dioxide 180 58 78
tl
00 2 188
360 103
420 105
480 8 108

[0201] b.)release after 1 h in 40% ethanol at 37 °C less or equal 0.9 times the
release in 0.01 N HCI, for Form 24, as shown in Table 29:

Table 29;




31Y. Lulrol F88 180 2 1
col | oi dal

wagm7/0884 10 [ 0196] b.)
et hanol at 37 C less or equa
in 0.01 NHCO for Form 22,
27:
0%ant am naphon 0 10,1 % Eudregit
Met hocal K100 60 23 1, Mel hoco!
Klucel EF 180 as. 5% Pl urol
1, 0% p. 1rocodons 300 3 1% cok4da

|58 84 20|S Dju@ehndy kEuEXAVPLE

2.5

.M hydracodone 240 0 8 1%
silicon dioxide 00 38 00 80 101 20 1 101 6
rel ease after

1 h in 4PO%/US2007/060864
times the release

as shown in Table 27: Table
testing lime paint (mn) an in %can In %

RL PO 10 45 %

K1DOM 120 32 1 10, 1%
Qulque GC 240 7 5

silicon dioxldo 360

b 55 W0 12007/ 085024
] conposwtions of

R HidoZ 00 {7 06864 [ 019§ Fol TOvi
seertairn | nvestw gat ed Fopns 23- 25
Bratetss dgsagee f or m havieng certa
e r ogodon@, where re
"rEredsed gftef®™l h in 0f01 N HC
"PREE“Y el egse fre than
TNl at [37 ¢ [0]98]
the rel eage prigfile is

forms for |int gt and cr&é
et-hamot—and—6—01+—N—HE—As

Ul [N
foll ow ng exanples, in one prefer

p Nt &gl shRaidiBisl €ts, the drug rele
i n 40% agueous et hano

hed t abl

0% hydr ocgdone aft
In ex@nplary e
ovi ded fp [

is |less than or equal

re illustirative of

rel ease jprofiles

t han”30% hydr qcodone i s

Tabl et s
1 hin
odi nent s
dos-

t 37 C

red enmbodi ment for
ase in the first hour
to 1.5

02fek t adreleasgifior Ehdaded sthangl B7NOHess onafughwicedhe re-

t he drug
is
rel eased in

5 [pasd er0@tNeddiodi nent for Intact tablets,
foeFems 25, a% dhlo@nfin Tableldour i n 40% aqueous et hanol
| ess than or equal to 0.90 the anobunt
P9 ot HOr
BB ] i A

] 1951an tima point (ﬂ:lh) an in % mean in %

feoms acetaminophen 0

12,8% Eudraglt RL-PO 30 1 5

B,0% Mslhoced K100 B0 2

5,0% Methocel K100M 120

12,6% Xylit 180 (1]

1,8% hydrocodona 240 2 5

1% collcidal silicon dioxide 300 8 o
360 3 q
420 7
450 ’m 0

10
EXAMPLE VI,

Pharmacokinetic Analysis of Formulations (Forms 26, 27, 28, and 29):
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15 [0199] In another preferred embodi nent for crushed
tablets, the drug release in the first hour in 40%

wa@ouwens®2et hanol is |ess than or equal to tw CEBCT/I82007/060864

10

15

20

25

amount re- leased in 0.01 NHC. 1, Intact tablets 20
[0200] a.) release after I h in 40%ethanol at 37 C

|l ess or equal 1.5 tinmes the release in 0.01 N HCl for
Form 23, as shown in Table 28: Table 28: es4ng tine
point (mn) memin %nean In % 8% acetam nophen 0

11, 2% Eudrogl | RL-PO 3D z4 24 10, 0% Met hocel 1(100 60
34 39 1, 8%wvydrocodone 120 1 1%colloidal silicon

di oxi de 180 58 8 240 66 D 300 2 8 380 77 103 420
119803148 setish explosidry si0dies wefe carideated tabvauatd the HioeqlOss

e foraiuladidnd ol tBS &@htl&ﬂ(ﬁ@hﬂ@%@gam H&%pér@& to & @oﬁﬁ@lel formu-
%%@f" %ﬁiim Bing Pl BRei5 R0 5ypbacd el sy

2Q08/0158382). Tamcamparisg0 ol the Eaprofilesh i in-
SredtgerdbedinentRLerBQ@apulB @ riulatiBn dtthe Cohtasi et folAdASkidPafter

Qrd &SQ%W@@%&'\ inkhaQe Mm]n%%s O%{&{%%ag% ak s!]r&:gn l?\ figures
]1-&83@3/1%7 géf) gnpégﬁe%%f?}h%? Po%gdlglons are also compared w;th the PK pro-

file of the Control 1 formulation from ALZA when dosed in Humans with normal liver
functionality. The human data is collected from a separate study.

[0204] 6 male Géttingen minipigs (11 — 15 kg; Ellegard, Denmark) used in these
studies were subjected to oral dose administration with the formulations mentioned
below in a randomized manner. The animals were fasted overnight prior to dosing
but were permitted water ad libitum and food typically twelve hours post-dosing.
Minipigs were housed individually in pens during the studies. For oral administration
of tablets a balling gun was used followed by 50 mL of water. Before the dose ad-

ministration a blood sample was taken from each animal.
Forms 26-29 are shown below in Table 31:

Table 31:
Composition 60% acelaminophen | 60% inophen | 60% inophen | 50% " hydrocodons 16 mg
14.4% Klucel EF 13.8% Eudregit RL-POY 10,1% Eudraplhl RL-PO| 12.6% Eudragit RL-PC
11.4% Eudraglt RL-pg| 13-6% Methoce) 8% Methocsl K100 | 6% Mothooe! K100 | acataminophen
K100M L 500 g
11.4% Mathocsl K100 10% Propylangiyocle 6% Mathocel K100M | 597, Methoce! K100M MMID DOS00008
3% Lulrol F88 1.8% hydracodone 10.1% Klucel EF 12.6% xyiilo!
1.8% hydrocodons 1% calioidal 6% Piurol Glaique CC [ 4 ,B% hydeacodune
1% calloidal slieon dioxide —
5 rocodons
aifcon dioxide 136 ookoldal sicon diotkde
. 1% colloldal
sliicon dioxide
‘Targe! wolght (mg) 833,33 833,33 833.33 833.3( 8383 967.4

[0205] Potassium-ETDA blood samples were withdrawn from each animal at ap-
proximately G, 0.5, 1.0, 1.5, 2, 3, 4, 6, 8, 12, 24, 32, 48 and 72 hours after drug ad-
ministration. Upon collection, the samples were centrifuged at about 4°C. The result-
ing plasma samples were assayed for acetaminophen, hydrocodone and hydromor-
phone using a liquid chromatography —~ mass spectrometry method.
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2. Crushed tablets [0202] a.) release after I h in 40%
ethanol at 37 Cless or equal twice the re- 5 |ease in

wW@O201/0860BCI for Form 25, as shown in Tabl e 30: PCTERI007/060864

30: eating time point (mn) enIn %nean In "% 0%
aeet am nophon 0 12, 6% udreglt RI-PO 30 1 5 6,0%

Mat hoce) x100 60 7 52 6,0'h Mot hocot K100M 120 til
132 12,6% Xyllt 180 0 1,8% hydrocodone 240 2 5 1%
colloidal silicon dioxide 300 8 D0 34 20 7 80 9
10 EXAMPLE VI. Pharmacoki neti c Anal ysis of

Fornmul ati ons (Fornms 26, 27, 28, and 29): 57 WO

%égosggggwggqguszoow 060864 [0203] A set of

ratory studi es were conducted to eval uate

ui 6\&9 opPacH PlasEA TR PHAR cRjfld phestahiabAt .fo@" formula-
(ioey: Intyd@E029)e, waniigsested after desiBgref Fotmd 27 arch28 olhlgt Sigms of se-

wmcﬁmé§o@semddarﬁ afl Gnikak dier BudiRg.i on di scl osed in
Exanple 4 of Cruz et al. (U S ~Pat. Appin. Pubin. No.

2005/ 0158382) . The conparison of the P1l< profile of
19081 i nAsetagiiiarhen BrRfisii ments, one capsul e
{a208111 affhehalf BfiedbsdreeCnniase lof Fo:ﬁmﬂ&’(ﬂ &h) awd Rdrtre27 (509 B) for-

ﬂﬂﬁﬁloﬁg WeFB Stl& FOFdrmh JRhE 1 a@f IQ@) db%e S@%§t4r@lﬁ 8fnereas
B ¥ BB 2s g ot | o a2 @me*aﬁ'ﬂypg'aaw Bl rpleT of

Brodt 36§ h @ng .5 heesoeriivelyland thusrahgrtat tham therainerAbza foiraitations.
d:omdremohhmanﬁamcmrmrm theihenife dramethiadalms 26, Ihe 28)

%n &r @Hr%ﬁﬁ Gof GW@Z%%E?I&@EST?I lfqéfrm ions have

EQZ%(E ? tingen m
? eDenmar k) used in these studies vvere

subjected to oral dose administration with the

fotopl alsaRswABgueRet? altel D'thd MigRedt BRERXTH ARpIFRAAS bb-
;;"Q,%e@ Witﬁ%o?‘\ rwelr I%rrfuﬂgﬁ(ﬁyd Tﬁé( ?ﬁx{ﬁx%tsel%}g Wlta ttvg?/ g'l?r‘?‘ é\ E? wx?muéon-
frat (PémHlé‘El?%'S&&%e%%h%&a"féafmhﬁ;ﬁbfesMﬂé}u@aﬁoﬁ%gmx for
imindpigs dithiFoyms 26,2028 &%, Ggntrdie artduChré®! 1 Femulatiahs were ap-
BEHXINNALSH 283 tiRBs higher than that observed in case of humans with Control 1
formulation.

[0211]  The AUC in minipigs with Forms 26, 27, 28 & 29; Control 2 and Control 1
formulations were approximately 4 times higher than that observed in case of hu-
mans. The highest AUC in minipigs was observed with Form 29. The AUC (t sem)
with Form 27 was 87567 (+ 4504) ng*h/ml, with Form 28 was 98100 (+ 9759)
ng*h/ml, with Form 26 was 101433 (+ 13053) ng.h/ml and Ferm 29 was 120000 (&
4450) ng*h/ml.

[0212]  In all animals no acetaminophen was quantifiable in plasma after 48 hours
of dose administration. A similar phenomenon was observed for humans except for
one subject where the acetaminophen level in plasma was quantifiable till 60 h post-
dose administration.

[0213] Hydrocodone and Hydromorphone Profile:

[0214]  Hydrocodone was quantifiable in all human samples tiil 36 hours after
dose administration. Whereas in case of minipigs no hydrocodone could be quanti-
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of tablets a balling gun was used foll owed by 50 niL of
wat er. Before the dose ad- mnistration a bl ood sanple

wo®7nsdoen from each animal. Forns 26-29 are sSPOIAIS2007/060864

bel ow in Table 31: Table 31: Conposition

60%cel am acphen 60%acel em rophen 60%acel am nopheo 60%
acet am nophen hydrocodonel6rag 11.4% Klucel EF 13.8%
Eudragl L RL-P 10. 1% Eudragh RL-PO 12. 6% Eudragft RGP
11. 4% Eudr ag8 RL- PO 13. 5% 1Mat hocal 6% Met hocel K100
6% Mot hocol Ki co acal am nophen KI Dom 600 ng 11.4%
Met hocel t (100 10% Propyl engtyaol e 6% Met hocel K100M

686 abbidheoel (11£aph) MR FRBRAB0R: L adithR Jffhideftwin three
| . 9 EE 12. 6% |

%&%@Z@ﬁ{% gﬁg(%o@&% g%{an%g}%chlzﬁ.éya: qSeCC

i . e%ydrocodone 1% coll oidal Ton dBoxde silicon

Y eny by i

@Ost-disednihiSERAdnGh Oxd Sm f"\ggé; %‘? : Q% ith another

3,33 833..3(,03 )

%ﬁ?”fﬁé‘[‘%ﬁif‘ﬁ? R i e gL 1 HB?Vg?\HﬁStf%maéﬁ@ﬁStra-

gﬁsp.nﬁ\(lthé}orgrgl 2 frradieion ieyhyGrocodde igved was obserled Betwéen 2 h

@nd ia,héac%maée acaﬁinisﬂﬁﬁ«fmmﬂ _bm\,%ﬁéarﬁﬁhﬁihloqr&él %g@gbodone levels

TARS ARG  8y ol Rypeltoren e

sanmpl es were assayed for acetam nophen, hydrocodone

Hd 6hy d Neryerompiphenensdsnepsaniei dueither humembogiragd plasma sam-

piessTisgeabsenaticns Bt dpectes-KRcPhedBdRa % anolism com-

. t [ 020
e T e -
&3 Oé‘ﬁﬁ'%ﬁﬁ'g% eVlF WasIObBI ¥R a- tions. Hydrocodone was
detected after dosing of Fornms 27 and 28 only. Signs

of se- dation was observed in all animals after
BXSMRLE VL. 0208] Acet am nophen Profile: [0209] The

bﬁérfmédoﬁiﬁe@@&ﬁéuy&sd?fi%nﬁ%? of Form 26 (5.8 h) and Form
. or - were simlar. For Form 27
t0947} 1/ 6 mate CottinperMiniige ¢ ed! Mg Elegart, Dalerrkpssedlinthese

auui:es Adrersubjéned 1odralkiodd thjrﬁ]?ﬁﬂtrrg%nl %itlg ﬁ%w]h@tsieg table 32. The
%ﬁrﬂf%aﬁ\&%‘g %%%?c? %‘%@E%@% o osﬁwo{;?té/ver ngﬁmitefévx{gteh.gﬁi Iibitfjm,

i+ 029 YRy Jyghenkours aplag Meinlasevaie havsedindividually in
RRSELrng treasttidibs.fRor ofal adveinistratien biaabrsts GARling Guk wiused
foRseEby SO RLYorWaRG S afbiatind eﬁseﬁé’drﬁﬂn%ﬁatioﬁoé“%% s&mA8%as
t%p&l ﬁ:&ﬂtera% ahin%ca?r%%s%}ulmqg%DA%Yo%d samples were withdrawn from each
animal at approximately 0, 0,5, 1.0, 1.5, 2, 3, 4,6, 8,12, 24, 32, 48 and 72 hours
after drug administration. Upon collection, the samples were centrifuged at about
4°C. The resulting plasma samples were assayed for acetaminophen using a liquid
chromatography — mass spectrometry method, as shown in Figure 9.

Tabie 32:
Form 30

80% acetaminophen

1% Eudengil RL

11% Mothocal K$00M
12% Kluce! EF
Composition | ge cramophor EL

1% calloldal slilcon dioxide

Targetwelght (mg) | 833.3
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shorter half life. 15 [0210] As shown in figures 12
and 13, the highest Crax in mnipigs was ob- served

wandaoh/ogxed rol 1 formul ati on. The Cnhax obser vedP@l/UB0DWas0864
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mnipigs with Con- trol 1 fornmulation is 3 tines

hi gher than that observed with human. The Crax for
mnipigs wwth Fornms 26, 27, 28 & 29; Control 2 and
Control | formulations were ap- proximately 2-3 tinmes
hi gher than that observed in case of humans with
Control 1 20 fornulation. [0211] The AUC in m ni pigs
with Forns 26, 27, 28 & 29; Control 2 and Control |

| ati , 41 hi
IGBY kPR3t ARBRRHIEY Bibrinhi Fanet R eeRigs for
phamM@#isei gs was observed with Form 29. The AUC ( sem
with Form 27 was 87567 ( 4504) ng*h/m, with Form 28

‘?& g@Slﬁﬁe &?%eﬁégotem@a/hmfmevwm JeREREE fh ¥R ot Pade30 (vas 5.2

gﬂﬁ %‘H“,ag ?@S[O(S’E%J%?d Fonéé;?@anm%@o&geg@ g?(gtfn%ﬁ)%"ﬂ‘en was

guantifiable in plasma after 48 hours of dose

MP2OHi s @ pensonfoihephamapbidnetiversoametats abbaieed/¢ith Fom 30

RHTBADIg8XCERtol fl Yihd MG oRHRIAGIELIVMASE BeibBRstRER] AN dASN Eiand
gzvel in plasma was quantifiable till 60 h post- dose

mnistration. 35 [0213] Hydrocodone and

dr onor phone Profile: [0214] Hydrocodone was
%@Mﬁﬁ-‘é@e in all human sanmples till 36 hours after
ﬂ@ﬁm adWehamt dxakipRity aWh%ro%@réngfoGrﬂﬁlﬁﬁ@fs Wara ifgth@ifatédon the

roco . i- .

P OES GO PRREL & Bilih o safl3 ORI nsolusle or
poadreoleie pethangl. Top formpiziens listad halaw @r%@' 2 fietehakuge of
diblifeerevant drugai{ead.| apisid€)Pymmaking &t@8tiand t@odtugalf aBjse more
[Rckm] TS ]is.%%ve{: b HeARt2iRing HREcISIQE RILREE chauslerigRY loflthe

FoUgRon AV HE RS ECRe0R, DT B BRERARTRSErO U 1 R RIEroblY
andepandent hbtheyrhdias od direfollewiag esamplgs Bad gmaadimentsdimifar
?héi@t@[ epastof dsaseadiat Blushih@or rirdiing MVt ddffé® giifiddr (&5 defined
e '
SOl RbI A5 ARTOE A LG K oltfierly REFERE) PALYERY.
dessiiean 4heeleatAgRIPYBISdRTY. MelRpisTeraply s SN oI pRToent
fage poinét Fasitey, arfebyan Baregnefe@diytlesd than Bbouhil peraeniagempoints
st tathoIREEt rrkiklodda 611 ot i) AP 190 Bt eirarol, -
e Souedie e e grio Lot P A&t afducton iito an
legdeasatetienes hayrsihplodeit pared to human.
Intra-animal variation with respect to acetam nophen

365220 AP eertRf RN NAG DSk &Y EhBodRen@DshpeREnts b? the abuse

deterrent formulations, include the following:

1. Eudragit RS or RL (ammonio methacrylate copolymer type B or type A}
according to pharmacopoeas like e.g. USP/NF or Pharm. Eur.
2. polymer of category I-lll {(low solubility in EtOH, further defined below)

While any suitable mass ratios can be used, certain preferred ratio includes;

Eudragit (RS, RL)/Polymer (I-lil} 0.6 to 1.4:1, more preferably 0.8 to 1.2:1, and op-
tionally about 1:1.
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EXAMPLE VII. Pharmacokinetic Anal ysis of Form 30:
[0217] 6 nale Gottingen Mnipigs (11 - 15 Kkg;
wbdoegssoed Denmark) used in these 20 studies MET/ES2007/060864
subjected to oral dose administration with Form 30,
see Table 32. The animals were fasted overnight prior
to dosing, but were permtted water ad libitum and
food typically twelve hours post-dosing. Mnipigs were
housed individually in pens during the studies. For
oral adm nistration of tablets a balling gun was used
foll owed by 50 niL of water. Before the dose
admi ?t tion a bl ood sanple was 25 taken from each
an|[9?%3 zft‘)é%%ﬁ‘ﬁﬂﬁt'E‘FBACW%@r@aﬁfj@@s(bW weight) loflthevimvention are
fr opfiealdly: ani nal at approximately 0, 0.5, 1.0, 1.5,
2, 3, 4, 6, 8, 12, 24, 32, 48 and 72 hours after drug

admi nl‘ﬁ”@tch%‘PhéJﬁ%e@t%“ felaRt - the sanpl es

centrr h resultin | as

5Were assa eﬂ%?\ %@'gtagﬁrﬁﬁ%%]r n using ag?% 21@&”" °fA+B)

chr omat ogr2per B: ﬁ’ﬁb@%QEQ,Qt?Qﬂmt-thfrqretlﬂ@@lomas shown in
Fi gur €3.9. o8tréadipienid2: Form 30 W6 acet ni nophefosy,

11% Eudngh RL  11% Mot hocel K100M 12% Kl ucel EF

%&r ti n 5% Ct nnophot EL 1% ool [ ol dal sl con
cY hepifel gheeriaf FBBodMeUis\OPRIDRU0BSDEd for shaping the

10 PCEblSD mramee@@ hofv6esk BinyGuttelsiy aidteRBinclAGA, qmrragnhﬂrauon

pl @ﬁé@sﬁé Eﬂﬁé bgmeVRich (£ Hﬁ'FJcL )fcaﬁl Fob used, Milling
ani,py a% @%ib@ BE a%%ﬁ{ié@?t/\%greggrn?a %te%atr%g)reﬁggng,@g tablets

observe
obB@arss fittendsdo feppiso faplets thahareAUT e EDGBROIertg tarhpdring (i.e., crush-

[ 8?@@ gﬁnmngpa& gs sosubstantifley RBAIIERRE kbiRlIbE ré?@efs"é'ﬁ?éfﬁé & the
0 [ n
15@#?“:‘8?9 gtfehen SRR o hleolbl BBt o AP nerp BLSr ner acue-
anfUs 94Uy EXAMPLE VI Ul [0221] Certain exenpl ary
abuse deterrent formul ati ons were fornul ated on the

bali225pf &) Certhinpatyniis & (el # MedaHOA YRR ordhsRd on the
POty BFing WeeGBridsS whBP bURE A refiacts the most preferred polymers, Cate-
20  gory ll reflects the preferred polymers; category 11l reflects additional polymers useful
in the context of the invention, and Category IV reflects polymers that can also be
used, however, as additional excipients.

[0226] Somse preferred formulations were based on solubility in aqueous ethanol,
25  and thermoplastic properties of polymers, which may be necessary for use as base

polymer in a melt extrusion process. Among these non-ionic polymers were pre-
ferred.

[0227]  (d) Solubility in aqueous ethanol was based on the following criterion:

30 Category Solubility
5 <3 Wt.% in HoO/EtOH (80/20)

il 3 Wt. % - 6 Wt. % in 20% aqueous ethanol i
6 Wt. %-10 Wt. % in 20% aqueous ethanol

iv: >10 Wt. % in 20% aqueous ethanol
35

[0228]  In the most preferred embodiment, preferred polymers should be thermo-
plasts with a solubility of less than 6 weight % 20% aqueous sthanol.
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poorly-soluble in ethanol. The fornulations |isted
bel ow i n Table 32 deter abuse of 15 abuse rel evant
wa@leawgmesioed 9., opi oi ds) by maki ng extracti on of PETTESTHNUEH0864
of abuse nore difficult. This is achieved by
mai ntai ning the controll ed rel ease characteristics of
the formulation even after the dosage formis crushed
and/or ground, and is preferably independent of the
media. In the foll ow ng exanpl es and enbodi nents
simlar thereto, the rate of release after crushing
or grinding in a coffee grinder (as defined 20
jna :
égﬁ. (' SarBih,RERpBL Rulte IR LREBRASLT dnhn bojgw n Table
é rcentage points faster, nore preferably | ess than
about 30 percent- age points faster, and yet nore
po230Er abkplel3dss t han about 20 percentage points
faster than the intact fornulation in 0 01 i*1 HC or

TRE r 40 /0 aqueuua l:l h "(?’ét?goﬁﬂ SHES Lfﬁb )’ a3 dbg&ﬁé{foﬁéJ

haotlrs A

HW’%’HB@PY'@W”W& %‘“8‘?(@2 5 gq ueou %WE%P'%%“B' YR Fgipe: solu-

sBFVWRYE, [0222] I1n certld¥n exenplitdiap: HP ef e bledn EtOH

kb &ffi difien insvjscesitpponent s| l@f  t he |abuse det effrent

formul ations, include tihg foll ow ng: 30 1. |Eudragit RS
pr RL (ammni o met hacryl,ate cotpol yrrer type B or type

pe pna|| “““““ asiee: J%PFNF—G¥_——*———
g‘dr&yﬁﬁéhwbéltgloé - éfgfgt eqlo'ry i I | ( Low substitute, non-
>O| ubility in Et C]—| furt her defi ned bel ow) W‘P%as%?/y
suitabl e mass ratios cdn be uséd, certain peEKEFeRY
fatio includes; 35 Eudragit (RS, RL) / Pol yneeliu{dse [HRO)
Methligellbiode (MetiitRsl@ Apr eflarably 0a8 to 1. 2720 1] Sajpmicdry less

fionally about 1:1. 61 WD 2007 Q§,§Q§ 5. olubl tOHt
PCT/ US2007/ 060864 [ 0233] (2) Cayy s?tlon <€| uble in BOH than

Fornmul ations (bv 9% wei t) _of ‘nvent i om

HMpiHetuBse 1. Active BHY¥r maceutP¥arCFiar edi ent. up_to
[Bgdroxgetylcdivlosarer A: EudHagliit (RS, RL): 20- 8D¥idrsanblefpoor
A+8) Pol ymer B: Pol yngr of cafegory 1-111 |{fteanopidsss prop-
pel ow 3. ot her ex0| p| ents: 0-25% (0224] (b e,%@g’tpl ng:

cetrtar—erho rents: ef-erred—rethodt
tg%rbsq@%thggggp‘g@pg cal er%@gm ng; however, mWé;elﬂfé ﬁg? g%or
et hod | ncluding, withqut Iimtation, diredteeRgsHTRyOP-
bf the polymer nmelt (e.lg., injection noldi h§¥egan al so

bethylsgidosdEtHocei®) and tld¥l et t i h§landardt he of Medivirarellis in

s not a preferred altgnmatii ve| f@xt 48hapisng | tRatloall &S
pecause it tends to ledd to taa}\,@tjlgmt hat afe nore

amenabl e to tanpering (fi.e., cf Lb%é} or | grinding so
rnn?rn |l edlrel ease

bg‘?ﬁ‘t”i’ %ta%:ii G¥ralates £ or miI"APi'bn Jhen exposed| Blighlly soluble in

h&iimelr®l d sol vent (as defined herein) or of RéiH laepieble in
ous sol ution. water

Starch Horll Contains starch from
corn, rice, potatoes
and wheat

Gelatine Horil Swells; soluble in hot
water

Tragant oril 15-40% soluble in
water formation of
gels
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[0225] (c) Certain polyners are used in the various

formul ati ons, based on the follow ng categories,
wob@ressosat egory | reflects the nost preferredPCT/US2007/060864

pol ymers, Cate- 20 gory 11 reflects the preferred

pol yners; category Ill reflects additional polyners

useful in the context of the invention, and Category

IV reflects polynmers that can al so be used, however,

as additional excipients. [0226] Sone preferred

formul ati ons were based on solubility in aqueous

et hanol, 25 and thernopl astic properties of polyners,
vhich nmay bhe necessary for_use as hase polyner in a

RYPX ext rusi on process/'#%tbng | hese non-i oﬁ?!“%iﬂ)ﬁ‘@?é“
\etvethlere Ofide NBd. [ 0227] (d) Sol ubility in 4&f@eeersgood
et hanol was based on the fol | ol ng criteripfermogRstic prop-
Cateaory SoI ubi Iity I : <3 W.%in H20/ Et OH g,ggyzo) Il
i OM0/L aian e ot hanal 1 D \I\il
%‘”W”"éﬁ "n°°¥'5% aqueomﬂ% ;t hanol 1V: >10 V\l. %| n 20%
et hanol 35 [0228] In Fhe nost preferred
é??b'dﬁ'?m‘é?’ﬁ (=FyPeavpdd pol yrer s; shoul d be t her no-
phaasts with a sol ubiliﬂy of less than 6 wej ght % 20%
ws@me%hg@qu\,@&o\l\o 2007/ 085024 PCT/ US2p07/ 060_864
LM R e SNl
Q y§ l?”quﬁogﬁgg\)/ Substj i n.n_ Uq::’]\Laii ons .
IRAYPERyiprysol ®BE) ul ose | (Kl ucel [r)) 1V Mol eful ar_sub-
VRwdewitsol ubl e; sol u- HT,IV MF, JF. (mathastie ut | BelublSinEt®iH e
i MetiicBiit bfid cdpolyehef fype 1N Vi scoBhdigcdpblyméV | | V
waqg,yd;:g@@yU@@ I ul osejll or | é.A)‘-E’C Low substitute,
é}hgcﬁ;ﬁ& F(P ‘"%i,@%éﬁ Jiroxypro %?B,m %é&cpse ( HPC)
% g oqu(r) A ficantly
1 sol ublle in Et
Methacryhc aord copolymer type ) E (poly(buty!)
C, NF (Eudragit® L100-55) methacrylat
Palyacrylate Dispersion 30 Per- NE30D
cent Ph. Eur, = Eudragit NE30OD (poly(ethylacryla
(= 30% aqueous dispersion) t-
Basic butylated methacrylate co- methylmethacry-
polymer Ph. Eur, = Eudragit E-100 lat)-disperson
Guar florll
Pectin H or i
alginic acid/Na-alginate Horl good thermoplastic
properties
Arabic Gum Morit
Hydroxypropyl methyiceliulose Horill HPMCP thermoplastic, ionic
phthalate
Hypromellose Phthalate NF.
Hydroxypropyl-methylceliulose llor il AQOAT thermoplastic, lonic
acetate phthalate
Chitosan 1l or il
Sodiumcarboxymethyi starch il Secdium Starch not thermoplastic,
Glycolate pootly soluble in
EtOH
Polyvinyl-acetate I PVAC thermoplastic, solu-
ble in E{OH
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31. 5% HPC Met hyl cel lul ose 1V -Ove 40-47%
Hydr oxyethyl cellulose 11l or Il Water sol uble, poor

W@ b@rogipkasti c prop- erties Carboxynet hyl cel | uP@BFESNAT/060864

1l or 11 Water sol uble, poor thernoplastic prop-
erties Ethylcellulose (Ethocel (r)) IV Standard:

Medi um results In 1l1 or Il -OEt 48.0-49.5%
formation of gels Medium -CEt 45-47% Sodi um Starch
Gycolate Ill or |i Slightly soluble In (Prinojel(r)
EtOH I nsoluble in water Starch Il or Il Contains

starch from corn, rice, potatoes and wheat Cel atine
Chilubke-Adetsdel TST sol ubliel Tn hpt  Wwater  TT a@ahdpidstié, not-

pce||u|osgﬁcg}g}0éh iable i water tormation of o@;%' »ﬁfcﬁ%levp
9 I

2007/1060864 |Pol yox | or
Qe%zéltizj?o lene xide l\ll)é 45 C, Q}§nnnd

t hernopl astic prop- erties Polyvinlypyrroli don (PVP,
IV Kollidon(r)) Povidone USP (=PVP hornopoiy- ner)
one Ph. Eur. (= PVP co- polyner wth

vi nyl - acet at e)
Relative Bioavailability of Form 45 Formulation Compared to Conirol 1 in Humans:

in this study the objective was o compare the refative bioavailability of a test formulation,
Form 45 and reference Control 1.

Form 45 was manufactured as a tablet formulation for human ciinical trials, as shown below:
A homogeneous powder blend containing 1.8 kg acetaminophen, 54,0 g hydro-
codone bitartrate pentahemihydrate, 378.0 g Eudragit® RL, 180.0 g Methocel®
K100, 180.0 g Methocel® K100M, 378.0 g Xylitol and 29.9 g Colloidal silica (type:
Aerosil® 200) was fed into an 6-barrel twin-screw extruder (screw diameter 18 mm)
with a feeding rate of 1.5 kg/h. Rotation speed of the screws was 94 rpm and melt
temperature was 140 °C. The white homogeneous melt leaving the extruder at the
die was directly shaped by a calendar having two counter-rotating rollers into elon-
gated tablets. After cooling at room temperature the tablets were deburted in a con-
tainer blender with high agitation in order to remove the seems on the tablet deriving
from calendaring. The final tablets had a mean tahlet weight of 833 mg accotding to
a drug content of 500 mg (acetaminophen) and 15 mg (hydrocodone bitartrate pen-
tahemihydrate) of each tablet.

The study was designed with the following parameters:

Single-dose, fasting, open-label, two-petriod, crassover study in 16 human subjects was
carried out with the following regimens:

Form 45: (1 tablet, 156 mg hydrocodone bitartrate/500 mg acetaminophen)

Control 1: (1 tablet, 15 mg hydrocodone bitartrate/500 mg acetaminophen)
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Pol yet hyl engl ycol (PEG 1V Pol ypropyl engl ycol (PPG
IV Eudragit IV L (nethacrylic Soluble I'n EtOH

wo/rdohagIoyd i c acid copol yner, type acid copol yneCT/BS20M7060864

10

15

20

(Eudragit(r) L100) type A) S Methacrylic acid

copolynmer, type (nmethacrylic acid B, NF (Eudragit(r)
5100) copol ynmer type Methacrylic acid copolyner, type

8) E (poly(butyl) C, NF (Eudragit(r) L100-55)

nmet hacryl at Pol yacryl ate D spersion 30 Per- NE30D

cent Ph. Eur. = Eudragit NE30D (poly(ethylacryla (=

30% aqueous di spersion) t Basic butylated nethacryl ate
ddpodipemhips wetelvaltrcied ap|0ya%e0.5.R075, E, 3, 4 6F81d0aL, 16,54 18Qind 48

|r@ts-aftershedsenn Stadapay 41 or I Pectin Il or 11

al gi ni ¢ aci d/ Na-al gi nate I [ or)) good thernopl astic

PsQR&k fn%gs 24 i % aﬁ\l}’m LI%IE%WHQ B pha kineti
Ast o Phagpjcginetic

qﬁ’%){%m%% e %&?%né?rp gé’s Ci” Iat e NF.

Hydroxypropyl methylcel Tu lose Il or Il AQOAT

teoeY epRlaashd ConttoPNhdve siGBE &L CarRiiUtalAl %f&'ﬂ 19580 !
Ifd,rlacﬁa@hnumear@M,Mgﬁsﬁ;b%mpa dA Uc: ;r E” Never,

45
e CaPR) aPhiCaimilaPhYE OfoRh &4 &, %%ra .hc!sb %OE' tf1m
: F Ik p%ﬁren r[|2 for
R ¥ RS e ol e E et

Qeithbutl asrivinge bt @irtlculbl thédehBeRS ddd Bay i ased <8 didW-RiBse from

Aok 26 ardi ik 94 et at
Pr opi onat e Et (ljiﬂe ﬂgxag{e;b aswé%éjgl"ﬁhé‘%rmé ls'bA5ihatt:

Table 34:
Regimen Pharmacekinetic Parameters
Hy drocodone
Tmax Cmax AUCf AUCiu{ tin CL/F
()  (@gnl) mgfvml) @mg*Wml) &) (L
Form 45 48 134 225 229 6.8 415
(33%)  (22%) (22%) (21%) (16%)  (23%)
Control 1 6.8 136 7?5 29 - 55 417
(36%)  (25%) 25%) 0 (24%) T {14%)  (22%)
A;cetanﬂnaphen
Twar  Cus AUC, AUC, ty  CL/F
IO (@gml) @g*hml) @g*WmL) ()  (Lh)
Form 45 3.4 0.83 18.6 233 110 242
(B7%)  (28%) (29%) (dsve)  (1%)  (45%)
Control 1 33 7132 ‘ 241 ' _ 243 ‘?8 h 218
(120%)  (24%) (93 ) (23%) (179%)  (27%)

For the study in Example IX, additional pharmacokinetic details are provided in Figs. 26-33.
Fig. 26 depicts mean hydrocodone concentration-time profiles for Form 45 and Control 1.
Fig. 27 depicts mean acetaminophen concentration-time profiles for Form 45 and Control 1.
Fig. 28 A and B depicts hydrocodone concentration-time profile for individual subject for
Form 45 and Control 1, respactively. Fig. 29 A and B depicts acetaminophen concentration-
time profile for individual subject for Form 45 and Control 1, respectively. Fig. 30 Aand B
depicts mean hydrocodone concentration-time profile for period 1 and 2, respectively for
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Rel ative Bioavailability of Form 45 Formul ation
Conpared to Control | in Humans: In this study the

wWo@Dbjoensioze was to conpare the rel ative bi oavai P@bUE100Y060864

10

15

of a test formulation, 5 Form 45 and reference
Control 1. Form 45 was manufactured as a tabl et
formulation for human clinical trials, as shown bel ow
A honobgeneous powder bl end containing 1.8 kg
acet am nophen, 54.0 g hydro- codone bitartrate

pent ahem hydrate, 378.0 g Eudragit(r) RL, 180.0 g
I\/bthocel(r) K100, 180.0 g Methocel (r) K1 COM 378.0

?ﬁX hés é@ %& 39 ]Aggh b%'tegétk mSe' h &y fé{ﬁ%&n co%gemr fion-time

2gieaRl ety ‘A ORRFO S0 CHUE b SiPRA P derict

d\ﬂeam hsdrra@dﬁne sk agtirBiNcRse sencghitratines faip ailig Faws4a i vitiprizontrol

dina vivelGontréld moereataiioe anis vilrd-0h \Gro cBheenwhtich @rduistiogdordous 45.

. B3 lAeul BigpiclieneaX hydistRtortant Bestarfih&@heR s vithordi@blligon profiles

shaRed 4b¥nPc&RbENGa, 283y, CFi&QmEWhﬁ%BHOﬁE céﬁgﬁa‘h&g’ume profiles
fglj ﬁoﬁf\% |a|q(§ 8 &lpn- gated tablets. After cooling at

ure the tablets were deburred in a con 15
talner blender with high agitation in order to renove

_I[Efﬁ eenﬁwquﬁtggﬁg%ﬁgggé d(gs%ﬁ{:%ﬂ’dnn%]d %JCQH}JQ@J tﬁ:ﬁ%@l@gf& are

Bl % Tt TR e efoTSOoRg 2oes amhﬁdra%%mm

arviﬂcmls deﬁne(dwcmlm (o)) tlmrs@pbncﬂmirctlanmsanpehﬂr equihvelentsy tatows)
ﬁ@éé‘aﬂcﬂ*ﬁb@ifca%hﬁtosthé'ghéc%@&i stasoamests Will Be &blRrent to those

S‘P(llleg le @8 aPtaa[nadm% ggﬁ of t%g 8%5 9 ISV&?@I? S cﬁshaq%s annéplodlflca-

§@6Fvé e@lgd'mawh@arliwatmdbow r?l@tlﬂ%@ ﬂ19|ch@wcabstwé@|reﬁe Rgbstitu-
FamtsndéBrativds, tistbineddiatds sprthégedl facradiatienstndar hratiteels o Ose of
e fBhEHH, BAPDE Made mn§Jt%bpéﬂ.né frofdhe gﬁmthé'r@ $¥pe thereof.
hydr ocodone bitartrate acet am no %

2007/ 085024 PCT/U82007/060864 Bl ood sanples mere
collected at 0, 0.25, 0.5, 0.75, 1, 2, 3, 4, 6, 8, 10,
12, 16, 24, 36 and 48 hours after the dose on Study
Day | As shown in Figs. 26 and 27 and in the follow ng
table 34, the prelimnary pharnmacokinetic indications
are below for Form45 vs. Control 1 5 Both Form 45 and
Control | have simlar Crax and AUC val ues for

hydr ocodone. However, for acetam nophen, Crax is

about 61% | ower and AUCt is about 23% | ower. Both Form
45 and Control | have simlar AUC_ for acetam nophen.
For acetam nophen, apparent t1/2 for Form 45 is about
2-fold longer while Tmax is |less variable. 10 Wt hout
ascribing to any particular theory the t1/2 val ue my
be based on slowrelease from Form 45 and tnmax val ue
may be based on the fact that Form 45 is not biphasic.
Tabl e 34: Fharnracoki netic Faraneters
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Regniten Hy drocodone Tl Mk Cutax AUCt AM t ti, CUE
(it) (ng/nm) (nng*h/nm) (ng*h/JRL) (h) ( ) Form 45

W@ 28748084 225 229 6.8 41.5 (33%0) (22% 0n) (PCRAS2007/060864
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(21% (169 (23% Control 1 5.8 13.6 225 229 5.5 41.7
(3699 (25% (25~") (24(/10) (14% (22% ..MCetan
opbeu Tmas Cm~x A .UCt. AUC,,' tin CL/F (it) (jig/ M)
(p g*hE/niL) AOg"lit/mL) (1)) (L/It) Form45 14 0.83
1 S.625.31L024.2 (31; a) (28% (29%) (48% (71%
(45%9 Control 1 2.3 2.12 24.1.. 24.3 5.8.... 21.8
(1209% (24% ' (2309 (239 (17% (27% 15 For the
u i.n anpl e I X, additional pharnmacokinetic

3@?33¥|°L3'”&%3'provi ded in Figs. 26-33. Fig. 26 depicts
mean hydrocodone concentration-time profiles for Form
45 afye alysatdetsrrent drugiprulagion epepprigieg a metrhrogessedrmixiupefen
concent raki st bhdBupé-idvemsinfer Form 45 and Control 1.
Fig. 28 icts h dro%adone congentration-tinme

Aa?lggs Bnéj c? ulose ethet or ¢ se est
profil e PEFEFHANTTALSTe LB LR PHE %t 45 and
Cont r ol ¢l at lpest peccalkw elkacrylqtg pplymxg, gikagrytiteRpoliest.or 8 combination
agRtaM nophen concentration 20 tinme profile for
' gg L\é/bgr:éllslél?e;aun? %Ec?f el r%ﬁgﬁgﬂs % raggg inggrgtfr:?%glhelformulation by 40%
ragdecve ethenrd wilin oemitquaet FiiCts Iess tharodrienenl fadwicp érei aptbuit of the
ARSe e SOSRRE G btroc e WE B e ar Ciapy

| or m a ntro . Fig. 31 A
and BaP 8 o HeIe PR O RerT E Bn Ol s preb A it to
pwokn Be2, by ees arils | and 2, respectively for Form 45
and Control 1. Fig. 32 A and B depicts nean
hydr ocodone and acet am nophen concentrations for in
VA t r Oheormmlat®n of ghaimitt witer€otie rcellulosg ethenis Yydraxp@ppitmadiylckllulose.
concentration and in vitro-in vivo concentration

edicti for 45 .5 Fi 3 nd.B depicts
ean' 5 PR b Ak T, iy byl tctiaf R BBV ElsSaymer s

dPeeBpiR ndh ofFofilady! (Gdrabren/as calfa-CGorlkacallate. Fi g,

26 depi cts nean hydrocodone concentration-tine

R, Of irh E8rmdiQion 5% 4 DwiRdhshn %%‘k%&{/laégo@lqgﬁglm ;&gic polymer or a

foregolng detailed description an cConmpanyi n

é&%’?ﬁgfyg% W 10 nmerely illustrative and not intended

as limtations upon the scope of the invention, which
i55 dehd eeliioh ef dail), Witteidp e dae|pahmer igRficth9id polymer or

3@‘21&%3"6%@"@%%@&! ous changes and nodifications to the

cl ose iments will be apparent to those
skilled in the art and are part of the present
iGnv eita formuleBoe bf adiran gereraimitie atiddrflate aslymer is a cationic acrylic poly-

mer or cationic methacrylic polymer.

7. The formulation of claim 1, wherein the alkacrylate polymer is a copolymer of the
acrylic polymer and the methacrylic polymer esters containing quaternary ammonium
groups.

8.  The formulation of claim 1, wherein the abuse-relevant drug is selected from the group
consisting of atropine, hyoscyamine, phenobarbital, and scopolamine salts, esters, prodrugs

and mixtures thereof.

9. The formulation of claim 1, wherein the abuse-relevant drug is an analgesic.
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and/ or met hods of use of the invention, can be nade

wi t hout departing fromthe spirit and scope thereof.

67 WD 2007/ 085024 PCT/ US2007/ 060864 What is clainmed

is: 1. An abuse-deterrent drug formul ati on conpri sing

a nmelt-processed mxture of a) at |east one

abuse-rel evant drug, 5 b) at |east one cellul ose ether

or cellulose ester, and c) at |east one al kyl

al kacryl ate pol yner, al kacryl ate polymer, or a

conbi nation thereof, wherein the amount of the drug

tihat THeSo@diatiaCdtething M, wHetdirothé Biousetrslevahtdrogik ah opinidby 40%
aqueous et hanol within one hour at 37 Cis |less than

equal to twc un 10

Th ¢ e BT R GPBL AT STPIEIES 0P ERPHCEIEST g aroue
aonsBingsyf aligndanilhayleioding léphdprading, @nifatibing.ibepryirspritiiep beziframide,

$Opraforpined ButttdRdnal, cibRifazéeabodars) d9u§iom§|déaorﬁ&prane BaxreMora-

\?\lzqde dezom{'n% I é)rrcﬁn (Igiieo th}fdr?%:dei;w%rﬁg{g% )?%é oﬂpgoxgdoﬁldmegshep-
ﬁ%@h?l“@@yﬁhﬂf@@é@“e disxaphetyt Relyretsy WB'P%HOP%@P O%'TeaPtH?hfptaZ‘”e:

Whﬁh@lthyltﬁlmmmyéthwh&amng/Ietmh&azelne tidméangll herain yHyarbendone, hydro-

&, h?@réxy& ﬂﬂ@£dn§étﬁ§&bﬁe§ k&@bbenfidonEAVaftdr B/An Ievophenacylmor—

%ﬁ?wg&p 0" 5o g R RSBl e, Heoon,
pesirghiress mrsphine, adlbyiptiine. parsitge piconorghing ponyipaReler §aing oxy-

REdOHERxymBrphdrepdpofetii, pbhtaddcind, phbaddoxche, phBedz@tiRe, hehomor-
0] I‘
%E}Srﬂgﬁér(rlo?érﬁhrﬂ ;}m&amé ggapggnq %’h@%?%dr“ﬁﬁ‘i 5‘%’%%”%0 . éaflngnﬂélﬁadol

\RE Falisrestase PEORIGE AU BMXresdhSilr is a cationic acrylic

poly- mer or cationic nethacrylic polyner. 7. The

f1or mphabinQUnatiod aé:ézlﬁingai thonbBediihg st1h Sulek ssifiprking Bt least one fur-
ner is a copolymer of the acrylic polymer and the

ol
ﬁ%rﬁé'@ryl ic polymer esters containing quaternary
ammoni um 30 groups. 8. The formul ation of claiml,
wher Shdolrhgatiad otxirh @] vehsadit the Bbigsetrslewl érad Bdisbereed it e formu-

9{;[ %ngfga“gl Qbnhat ropi ne, hyoscyam ne,
enobar

scopol am ne salts, esters, prodrugs
and m xtures thereof. 35 9. The forrrul ation of claim
4. wWhie feimmulatibeofadins é - whesrabv batestr 118 drg 4@ ol fialagessirelevant drug
63 MEL ROV ORI AN R@FHCHMVJ WHRHERE hours at 37 °C.

15. The formuiation of claim 1, wherein less than 20% of the abuse-relevant drug s re-
leased in vitro in 20% aqueous ethanol within one hour at 37 °C.

16. The formulation of claim 1, wherein the dosage form is monolithic

17. A monolithic, sustained release oral dosage formulation comprising a melt-processed
mixture of;

a) an analgesically effective amount of at least one an abuse-relevant drug,

b) at least one cellulose ether or cellulose ester, and

c) at least one alkyl alkacrylate polymer, alkacrylate polymer, or a combination
thereof,
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10. The fornulation of claim1l1, wherein the
abuse-relevant drug is an opioid. 11. The fornul ation

wa@sgoochsioeeed in claim10, wherein the opioid i SPGEUSINTE0864

fromthe group 5 consisting of alfentanil

al I yi prodi ne, ai phaprodine, anileridine,
benzyl nor phi ne, bezitram de, buprenorphine,

but or phanol , cl onitazene, codei ne, cycl azoci ne,
desonor phi ne, dextronora- m de, dezocine, dianpromn de,
di hydr ocodei ne, di hydr onor phi ne, di nrenoxadol ,

di mephep- tanol, dinethylthianbutene, di oxaphetyl

but i e, eptazocjne, ethoheptazine,

et iyl P 1 R A BB s ol i e roBitorpiadadirety 0%
F%‘t‘ﬁoﬁ?ﬁtf‘?”q{w@? Pne MRyt 8¢ &l isriess thapdr equebtoriwice e memount of the
g ot ispatritat tye, 01 NSORIRIChBAORR wiltRt SHR@RBLIRBL C: and

| ev &hiﬁé?éilﬁ’n@r?drud ﬁ%%ﬁ&ﬂ@ggédﬁ%;f% églg@?ec%%\ég% ohe% <’(J) loé useful for

| of ent.ani |. eridi.ne, 3 ) cl ne
S %‘2%!‘8%&%“*’?:&’?%%‘8}‘?{‘ 3 7rOF pHIPRRY2My r ophi ne, nal bui phi ne,
nar cei ne, ni conor phi ne, norpi panone, opium oxy-
¢ 8.0 OTIe, forf B FHIRIME 17, RABIHAEA/EBIuIBS YRt LHyBSxpropyl methyicellu-
RRgnadoxone, phenazoci ne, phenonor- phan,
phenoperi di ne, pim nodi ne, propiram propoxyphene,
sufentanil, tilidine, and tramadol, 15 and salts,
@8t efhe, fopuationugsiaim i, wharkelirtiesalkdesi=eofolynde? is ahh@rylic polymer or a
frehasRtgoRmepts claimed in one of clainms 8-11, further
conprising at |east one fur- ther drug. 20 13. The
formulation of claim1, wherein the abuse-rel evant
d?-ugrhederauisgiert of slgim 1. wherehdhemikactykatd ratynienisansdnit aeryté paymer
sidri ichisabtitbidraia.polyfer. The formul ati on of claim 1,
wherei n between 11 % and 47% of the abuse-rel evant
gjug]_ IS rleheased, invitro in 0,01l N hydrochloric acid

't hiA "SI EHILY Slaigt 173 whesein she ajicrvipgapoliterisiacefians astylic poly-
Eenerm cationjdhpethdaylit pedgndrhan 20% of the abuse-rel evant
drug is re- leased in vitro in 20% aqueous et hano

y t hi 10U t 37 C 16. The rmul atjon of claim
P iR @R Bl 1 et e REnI Bl e 3otominot e
ABHis PPy Rercand dhastelhassiic payress satewcantaidivs auserhay Amhatiumn
gompri sing a nelt-processed mxture of: a) an
anal gesically effective anount of at | east one an
%bus,El-Fel evant olr,ug], b) at |east one cellul ose ether

b P fUPEalonal Pim 17 ppaprefe theyabuse-iplevrit digais amagipesic.
al kacryl ate pol yner, al kacryl ate polyner, or a
BONITha &l Btiontdn &R, wikeiV\Re 28056 8RB drug is an opioid.

PCT/ US2007/ 060864 wherein the anmount of the drug that
|s extracted in vitro fromthe fornulation by 40%

qud 88 ©TBYIREANGE CRimer inPre b ciaiBs 2326 figtheomprisiegsas lepbiame fur-
tberagepual to twice the anbunt of the drug that is
extracted by 0.01 N hydrochloric acid within one hour

' d rei,p the drug fornul ati on i s adapted
Por 16t Eraflln T80 unei ks BaieBudtiest UrS bfparsed n e for.

mulation in a state of a solid solution.

27.  The formulation of claim 17, wherein between 11% and 47% of the abuse-relevant
drug is released in vitro in 0.01 N hydrochloric acid within two hours at 37 °C.

28. The formulation of claim 17, wherein less than 20% of the abuse-relevant drug is re-
leased in vitro in 20% aqueous ethanol within one hour at 37 °C.

70



10

15

20

25

30

35

5 oral admnistration to a human 3, 2, or | tines
daily. 18. The fornulation of claim17, wherein the

w@edorswse et her i s hydroxpropyl methyl ceil u- POBES2000060864

19. The fornulation of claim17, wherein the

al kacryl ate polyner is an acrylic polynmer or a

nmet hacrylic polyner. 20. The fornulation of claim17,

wherein the al kacrylate polyner is an ionic acrylic

pol ymer or an ionic nethacrylic polyner. 15 21. The

formulation of claim17, wherein the al kacryl ate

polynmer is a cationic acrylic poly- nmer or a cationic

nmet hacrylic polyner. 22. The formulation of claim 17,

wherein the al kacryl ate polyner is a copolynmer of the

29 ot yrhlisgstpibed riepseadrdagefermmistibaciaydrigchpeicierizad by st leass two of
&@n&na{,vm'gmmégat ernary ammoni um groups. 23. The

Ij?lrjmj! gtag% (R%ﬁ t%t"ilé &r&&%%%{me{ e.ﬁr:rmu{%\g onﬁhﬁI Dy ﬁagqﬁtlecg%aeph%nol P%ithin
27e h%ﬁ &’k Htéo ‘éEﬁﬁ% &ap ef yahivica fggmoyntahthg BTusithat ispxtracted

Bhe.0f drhpdibettioripracid i \ttcawitmcbne hoarze 30fC,cl ai ns 23- 24

further pe mﬂnﬁtkaﬂ&h é}”ges Lw@t%?éak%ﬂ@er a%rce L0 nfidhs, prferdfy 300

Tt P a0 P, So o el ol e/t a0 peyptons as egepigge by
I ThaEnas Test BT%ﬁO%'\h@dNSéfeﬁﬂr @hilon. 27. The fornul ati on of
clai m 1%) thtvefrRiaborbelcnasnt ibdst Y6 R ihé 6fe g bfEnot more than 45%

BOHESId FULURAL el o i Vil BB Bhuth bPor By Go oo,

oric aci ours a
for mul ati on of claim 17, wher ein |l ess than 20% of the
abu skerogd] evsainedaeleapeidesage forinelatimecbf cliaim2, woerkin tF86mulation is

A6HaEIEDIcOA A adMintshtbtdnone hour at 37 C. 70 WO
2007/ 085024 PCT/ US2007/ 060864 29. An oral sustained

rel ease dosage formul ation of a drug characterized by
al- |'&woral eywipingd release dpgaoe MiimHgtianed elaire2d:, whgreip fhe dayaligan
bpiaitl, anphetaininect mdthamptietdnfies. f or mul ati on by 40% aqueous
ethanol within 5 one hour at 37 Cin vitro is |ess
a twice the anpunt of the dr that is

b ot ey TR R SR G e HAGTFE 2 il
mrh@ﬂﬁn apusBFet@renpyrug hedtfood hyk aeltprecelsed mixbtre tfr eak
under aa)‘é}n@gt&,@agg& reieVnodteg, Preferably 300 newt ons,

m)r N pr Sga% e%lg %e%glgl REY onsr’cel %sel.g&?r, ?”{)FrBefSS?L?bthlr gggss

t est er , Cbﬁ’s&Pai@né)e'kvlw&&aw?fﬁoplamroﬁlkafésrlfé@g@sﬁﬂ%ﬁ or|agegrpination

hefofhf t he one drug and not nore than 45% of the one

d r u g/thHJH e aﬁwbﬁ\t Et’ tﬁé&ru@ Ml is bﬂra\éﬂeﬁ it Ron Pk FdriAfation by 40%

aqueous anofj w#nn one our a¥3 Cstg lelss than \or equal to twice the amount of the

drug that is extracted by 0.01 N hydrochloric acid in vitro within one hour at 37 °C; and
wherein the drug formulation is adapted so as to be useful for oral administration to a

human 3, 2, or 1 times daily.

33. The oral sustained release dosage formulation of claim 32, wherein the cellulose ether
is hydroxpropyl methylcellulose.

34. The oral sustained release dosage formulation of claim 32, wherein the alkyl alkacry-

late or the alkacrylate polymer has monomeric units of (C-Caz)alkyl ((C1-Cio)alk)acrylate or
(C1-Cyp)alkacrylate.
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30. The oral sustained rel ease dosage fornul ati on of
claim?29, wherein the fornulation is not snortable

woe@m7oe®2d administration. 15 31. The oral sSusPEI/HRIH07/060864

rel ease dosage fornul ation of claim?29, wherein the
drug is an opioid, anphetam ne or mnethanphet am ne.

32. The oral sustained rel ease dosage fornul ati on of
claim?29, wherein the fornulation 20 conprises an
abuse-deterrent drug produced by a nelt-processed

m xture of a) at |east one abuse-rel evant drug, b) at

| east one cellul ose ether or cellulose ester, and c)
at | east one al kyl alkacrylate pol ymer, al kacryl ate
Yol yirepral ystagped fﬁ*ﬁ?isﬁg‘?ﬁa@ﬁ oripios of cla"zs*sz'zqr%n the plfacrylate
onen ts adfaciylepdtliegotdvasthasyliexdlyaet ed in vitro fromthe
formul ati on by 40% aqueous et hanol wi thin one hour at

37 C.is less than or e un

SH e R S B (st £GP A5 g GoNoF RO BT ek ie
Ralyrmey isviprtidvianylio pelyrhesor ioaic nBthagylicnetymgher ei n t he drug
fornulation is adapted so as to be useful for ora

m
gg 1{% osruas dhi? g%en ggs%ggfbrr%ulat%a o%lan:l’u S%bﬁ%?lﬁﬁne a)kacrﬁgte
ecplm%lsaazcatw\f‘em“ﬁ PelyyeerE Fatignip §@thé?rﬁ'é’rpo‘yff§r hydr oxpr opy!|
nmet hyl cel | ul ose. 34. The oral sustained rel ease dosage

{3@ F Mgl %Hl %’ca‘ﬂfed %l@ds@dg@age Mﬁﬁlﬁ‘oﬂ o? H&rPdokYheréh K‘@(‘al'k%rylgt@
e%g% %ﬂpR rlner(o? %f aeﬂ e%?ym%ex}{/\rn% ’EhS?I’IQI%r[T)%R/mer esters con%mmg

gmmanmmymmk@wnykuwg 71 WO 2007/ 085024
PCT/ US2007/ 060864 35. The oral sustained rel ease
g? Sage fa%ﬁ%n%td r&&sgtjo@g@'fcmngignon‘waéﬂ 33, \trvﬁlé?em the alkacryiate

kacry mer 1's an acr% %qe
H‘éY'ﬁ%[&%/‘que’y%f%Fmé??“fe O R AT R groups
thabagritrblesied iatitioarande aflebdui! 32 fo Wbfeoredvaraghie

alkacrylate 5 polyner is ionic acrylic polymer or

LPRE A R e L e

alkacrylate polymer is a cationic acrylic polyner or
aat | TRifermometidnad Eind 4D, pbdryirete. forkdlaBéh is btesnorable via nasal admini-
mﬁ§gﬁlned rel ease dosage fornul ati on of claim 32,

erein the alkacrylate polyner is a copolynmer of the
acrylic polyner and the nmethacrylic polyner esters
éant Eieriormglatiaurd tleind; wherainmthei dvo ig roapisid, B®hetdiniae gr mptham-
shsdmhsied rel ease dosage fornul ation of claim 32,
wherein the al kacrylate 15 polyner is a copolyner or
m xt ure of copolyners wherein the nolar ratio

é4t i Bwifemylationg claimy0; wherpia fierfomulsdendie girgcdly ?hﬁ‘p?‘h@"? HRgE't
ektruabie irto 4 d@agé fornl wilmubian dnemeadjae) milling step.

44. The formuiation of claim 40, wherein the formulation is directly shaped from the melt-
extrudate into a dosage form without (an intermediate) multiparticulating step.

45. The formulation of claim 40, wherein the formulation is directly shaped from the melt-
extrudate info a dosage form by the process of calendaring.

48. A monolithic, non-milled, non-multiparticulated, melt-extruded drug formutation com-
prising a drug with abuse potential having a diameter from about at least 5.1 mm to about 10
mm and a length from about 5.1 mm to about 30 mm.
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40. A non-mlled, nelt-extruded drug formul ation
conprising a drug with abuse potential. 20 41. The

wo eoomgsaed on of cl ai m 40, wherein the formnmul at PONUBZ07/060864

not snortable via nasal admni- stration. 42. The

formul ati on of claim40, wherein the drug is an

opi oi d, anphetam ne or netham phetam ne. 25 43. The

formul ati on of claim40, wherein the forrmulation is

directly shaped fromthe nelt- extrudate into a dosage

formw thout (an internediate) mlling step. 44. The

formul ati on of claim40, wherein the fornmulation is

directly shaped fromthe nelt- 30 extrudate into a

dosa1%e formw thout (an internmediate)

Hul tingdarmHiaiangy Fia "sﬁt wpereinghe fq'ﬂw‘aﬁ@? ifdireetly eheped frem Hemeit-

&irudath @ted dosaireefofmowitholudan orterinsdiate ¥ reiting steshaped from

the nelt- extrudate into a dosage form by the process
nda no i.C,. non-

B RO Dh P o g nsre iRt AReiy oPRte Pg et

enfaty infasa frgage femglthnut (an irisedige) ravltinagiculttingistey. a

di aneter from about at least 5.1 mmto about 10 nmm

d o
@"071?18 é&@gﬂa& C?%_%I{?ég3—%#%@%%66m%eiﬁgﬁ%rpﬁlghomﬂ iﬂ?e%t ped
o g e exiRprgtedntA adRRAgR S LY At RIRCesS OffRleadaring: s haped
fromthe nelt- extrudate into a dosage form w t hout
5@” Tftﬁtf&ﬁwﬂ%@dnfbtf Bir g, bvhél’Gl]p %{eef&'mu?hélscom-gﬂgesfa‘ﬁrat%@eaée'téﬁ%nt
e for ation is directly
%g gb(’[fyd% at"\ﬁq%mc??sed 838%’%8{;& into a dosage form
WI t hout 8\ rpapiane phsgireleant dhg.t i particul ating step. 49.
The f or budtadasiome célluey etbér drbelubkakbdts:, 4@ 48 wherein the
for mul at; é?rbaht%ng'afkﬁ%tk!aé’ryl%ﬁ%@@ﬂer Eﬁ(ﬁdﬂ/l&tg Bolymer, or a compination
|t-extrudate into a dosage form process o
8fndar| ng. 10 50. The fornul ation of cl al m 46,
wh evdierein the ameuntol the droa thebimpxirasted iravitrafinrsibe fenelpticormy 40%
aquegummUmwkmwe aourel 87 11 9 &S Haf oNdqubiub Brikfthédmétint of the

?ﬁ‘\ta Q %%ra%téﬁ%? 0lo% h%é/ﬁx'%hlg@%%g S\Aﬁ)un Ahe L%eyar‘%{saﬂ%e a9 | oast

one V‘éneke;ﬂ h%F‘Wﬁ&’WP'attO@ imeapied so a%ﬂowgdlﬁwai@r@rqﬁa#ry'ﬁ@?raﬂoa foa
buncamn® 2 natlitiores daifger eof , wherein the anount of the drug
that is extracted i n vitro fromthe fornmulation by 40%
u no in one hour at 37 Cis |less tha
B SRR TR G e sl M e ibohis PouTeRsS o of e
esttlie Relyaer 9@9 th@. reethay vhig eyt e gietis conteinidg wiatdthary emeohionr
@gbups?/ C, and 20 wherein the drug fornulation is
adapted so as to be useful for oral administration to
%f humgn 3, 2, or I tines dail 51. The formul ation _
- AngPHSsERterRA fﬁfﬂft}‘?éloaf%%c?% SLRIECE5HPIIREFING el extruding
ibe poinyiatian hefing #ideast one therapeutic drug and directly shaping the extrudate into a
dosage form without (an intermediate) milling step or multiparticulating step.

53. The formulation of claim 52, wherein the therapeutic drug comprises an abuse-
deterrent drug having:
a) at least one abuse-relevant drug,
b) at least one cellulose ether or cellulose ester, and
c) at least one alkyl alkacrylate polymer, alkacrylate polymer, or a combination
thereof,
wherein the amount of the drug that is extracted in vitro from the formulation by 40%
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acrylic polymer and the nmethacrylic polynmer esters
cont ai ni ng quaternary amoni um 25 groups. 52. An

wa@bwsmesset errent drug fornmulation forned by a PCDUSNE7/060864

conprising nmelt extruding the fornulation having at

| east one therapeutic drug and directly shaping the
extrudate into a dosage formw thout (an
internmediate) mlling step or multiparticulating step.
30 53. The formulation of claim52, wherein the
therapeutic drug conpri ses an abuse- deterrent drug
having a) at |east one abuse-rel evant drug, b) at

l.g@sus %anﬁ Gt Lr%ﬁ{ﬁt@? r"C %rlei%qllw;;n%r %ﬁl?al %Sc&/gé hl:(a %ﬂ%ur?i f the

a acr

ﬁﬁ@ﬁaéfs s b asf*%f%ﬁ'or"f%féwm ORFHBH A7 tq:r@”%rmunt

of t Weerelintityp driaformuiatiexis rdarttetsol as ty bé nsefl fooonat dugninistration to a

fhomBm B &t bontides Ao 73 WO 2007/ 085024

PCT/ US2007/ 060864 aqueous et hanol w thin one hour at

37 Cis less than or equal to twce the anmount of the

Afugh PREESS for B nPRackee #yan@bese-ReiFigH doisitoende cormelptipn compris-
gt rhei rexondindh@ formwadtiod orfgrisiag d: ladee bied therapeiicléinug further comprising

fdﬁ’ééﬂ,‘ Liddirnd é(tr@@e@é)&lﬁ% o%@a&sfoﬁrﬂmgw%uﬂ@@fnf&mé é?%llﬁl.g %ep or

istrati huma 2, ti mes
é‘lt‘mpi“‘ ?f@%@pf or t he rranuf act ure of an

abuse-resistant drug dosage fornul ation conpris- ing
58] t Tiexdrodeds Bitbiaim B0 MWdlet th® Mek-0XREAS icBEprRbs A@kbe-086rrent

E@rhgpﬁ tic drug further conprising directly shaping
ext udate into a dosa e formw t hout (an

i nt er mredt 3t 1835t Af9 AoUpRy VB I8, nutti parti cul ati ng

step. 1()5BeasThee eHdcestheobr alidossmcsibr, amher ei n t he

el t - extd) ddadseoreiMyl 4188818 hohmes endel Bl é)%mner d é‘&)mbma’uon
q%yé J9: a) at | east one abuse-rel evant

Ieast one cellul ose ether or cellul ose ester, and 15

c) avhareiadie ammentsr o (drug|thek israxiragted ip yitry frei theforrultation kat 49%
palieprestham wihic eieiotedt BD PC istidis tiedfor etaet@iite thbamaim bhthe

qugtﬂha? lsqa%l }JWO dﬁ\l %‘Jc%ﬁce&lc{]\pith‘{ri énre%owr a(t)g'} ICD %P]
orrru at | agueous our at
37 c¥h e§e'P Q/q{%rﬁ‘”%P%'a AAPRAFOER e YRR f&h%'r?f’mé‘rs’“?w toa

dumen 8.12abr 1 nasdaiiact ed by 0.01 N hydrochloric acid
W thin one hour at 37 C, and 20 vvherei n the dr ug

r | a a for o
fs%mnkln L‘@%J}h ng'n l{n(ﬂ(a‘(P me& extruﬁe@ drug fong},xla on OOWB@,S"}?eﬂ ylg with abuse
potential wherein the monollthlc formulation has a substantxally similar drug release profile to
a crushed form of the monotithic formulation wherein the monolithic formulation is crushed at

about 20,000 rpm to about 50,000 rpm in a coffee grinding machine for about 60 seconds.

57. The melt-extrudate drug formulation of ctaim 56, wherein the melt-extrudate comprises
an abuse-deterrent drug having:

a) at least one abuse-relevant drug,

b) at least one cellulose ether or cellulose ester, and

c) at least one alkyl alkacrylate polymer, alkacrylate polymer, or a combination
thereof,

wherein the amount of the drug that is extracted in vitro from the formulation by 40%

aqueous ethanol within one hour at 37 °C is less than or equal to twice the amount of the
drug that is extracted by 0.01 N hydrochloric acid within one hour at 37 °C; and
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56. A nmonolithic, non-mlled, nelt-extruded drug
formul ati on conprising a drug with abuse potenti al

wob@res324 he nonolithic formulation has a subsP@nUSBDT/§60864

simlar drug release profile to 25 a crushed form of
the nonolithic formulati on wherein the nonolithic
formulation is crushed at about 20,000 rpmto about
50,000 rpmin a coffee grinding machi ne for about 60
seconds. 57. The nelt-extrudate drug fornul ati on of
cl aim 56, wherein the nelt-extrudate conprises an
abuse-deterrent drug having: 30 a) at |east one

abuseheraa B afilg féHnUgtiondd adtbtel @83 toHsER fbﬁﬂré?%@mﬁsﬁﬁfbn toa
i}rﬂm |2u$rq8[§ne§§gﬁer and c) at |east one alkyl

acryl ate poly al kacryl ate polyner, or a
conbi nation ther eof wherei n the anount of the drug
68 1at THesnedbeirattateatiug frmuildtioooff tasT Hvehefelt thelbial FoaAulBon 4086 not

BSmpid BBteShAT 04599 6f 2 Ydrbldki c&’rﬂﬁouh@yﬁer?{a ﬁth&'m:g%né ? ﬁrﬁ’r{umum of

ual 0
bR Pr T 2B R S E RO O A8 i3 £oe BHBcoerioth.
at 37 C and 74 \WO 2007/ 085024 PCT/ US2007/ 060864
o e r' e mettheetrobatedirdOBimMuliAbh Stidirs 5@ AHRERhS Briffatbl cg’rﬁpnses

F&F&Menéeﬁd@g@gnadﬁiﬂ‘bgb tration to a human 3, 2,

I'mes dail t extrudate drug fornmnul atl on

of claim 57 wherein the drug formrul ati on does not 5
%nﬁmbwltmﬁr@atem fornBadtiof ofaiaipe &) wdeiet vireraIOM e dertdx@icom-
paund saCbiidd &¥An 8mgica M m mum of 6 nonths of storage at
25 G 60%relative humdity or 40 C/75% rel ative

mdity, or both. 59. The nelt-extrudate drug
?br N 2R poiptesentdreg s dationpuprsishg & Iveltiosrcassea mibxone of
conpr i seldeaspaleyabliseylelemant dxgd@dand an anti - oxi dant . 10

60, Th eat’T@ésﬁ orfethte UGS pqéngcJuﬁée{%&Ebtgﬂe Bcglyérﬁ%\’_aéo ) ér 5r @

mebna i té\/ner ein the génotoxic Co
SBIA Be%¥1. An abuse- det errent drug formul ati on

C 0 m’.‘!‘l*\e?inﬁbe amenst of thy dreetheidelextiarted frem tife foriblatidn Hyet@%t aqueous
einghonbithicone @b aa Bt °clic s tHaRdr éHual' t& ande tﬁ@&n&ﬁ‘ﬁ & the drug that is

Bband Ao BALIGRNNS S8 L SERTRLARGE O™

copo

ano Mﬂrewf he duo feproiiation i adpriedsa ?Sd@ pe aserfm émptshedministration to a

fuoram3l Ator b timbyda#% aqueous et hanol w thin one hour at

37 Cis less than or equal to twi ce the anmount of the
0.01 N hydrochloric acid

@ Tt e e o8 e R R e o oot o & cluioso

Gf”(‘.ﬁ’ﬁﬁ%ﬁ"P'@?ﬁQS?ra@lﬂmfed so as to be useful for oral

adm nistration to a human 3, 2, or tlrres daily. 62.

Eh e Tﬁ@&lﬁl@ﬁ qgf@i‘?e[[nli &QP fo%ﬂlgtlofn% {[HET\%H \%] th% lﬁ‘éll:yrw%rgs} gelected

@g]e% geflf)@é%:nggt{%g Io}llmqyﬁl%mers copolymgrg %r combinations of monomers of N-

vinyl lactams, nitrogen-containing monomers, oxygen-containing monomers, vinyl alcohol,
ethylene glycol, alkylene oxides, ethylene oxide, propylene oxide, acrylamide, vinyl acetate
hydroxy acid.

64. The abuse-deterrent drug formulation of claim 61, wherein the polymer is hydrogen-
peroxide polyvinylpyrrolidone polymer.

65. The abuse-deterrent drug formulation of claim 61, wherein the polymer, copolymer,
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wherein the polynmer is selected froma group
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conbi nati ons of nonomers of N vinyl |actans,
ni trogen- cont ai ni ng nononers, oxygen-cont ai ni ng
mononers, vinyl alcohol, 30 ethylene glycol, alkylene
oxi des, ethyl ene oxi de, propylene oxide, acrylam de,
vinyl acetate, hydroxy acid. 64. The abuse-deterrent
drug formul ation of claim®61l, wherein the polyner is
hydr ogen- per oxi de polyvinylpyrrolidone pol ynmer. 35
use-det errent ation of claim
wﬁa °°'n'§”‘1%ﬁ ‘?‘efe P°°%Pr'seé8b‘8ﬁt§ ﬁ‘é"r a";ng'hsa%*%%weefsﬁ%?ﬁwlafe poly-
ﬁETFUSE@D@W@B@@GWOfor a conbi nation thereof conprises
at | east one aIkyI alkacrylate pol yner, al kacryl ate

6! ZTheﬂﬁ)ﬁse GHtert%mC Iétﬁ’) gF %‘%ﬁw%@f Whﬁﬁc—,@n thlgglulo V\%ether has an
AR BaRF o betner 19%&93 Oa?f‘d Ty el edistigfon of p 0 0.85

substitution of 1.3 to 2.0 and hydroxyal kyl nol ar

SBbsthd dblseOdbiddfentud RrRllfBn of &fm 66NPhepVBE aﬁigts%éﬁﬁ%n is
formul ati on of claim66, wherein the al

substitution is methyl. 10 68. The abuse- deterrent

drug fornul ation of claim 67, wherein the hydroxyal kyl
$8.b sThet apuse-detanrenisdrinyfdmadadioo pidiaim 9, whEken the hydroxyalkyl substitu-
abvseydielpdpyient drug formulation of claim62, wherein

t he ceIIquse ether is hy- droxpropyl nethylcellul ose.
15 70. The abuse-deterrent drug fornul ation of claim
6%, W?eabé$e\1deﬁqqrenfaﬁrq@ﬂorrra4|atlac pldian 62 ovhetdirethe atliumes sthaxtisshy-
Payopy metgicdmopeneri ¢ units of (Cl-C22)al kyl

((a - Clo)alk)acrylate or (- G o)alkacrylate. 20 71.

%Ee % fterrent drug formul ati on of claim61,
er Sreelareni iy fQaiialgn giRiaim B4, whereinbe alkyl alkamyigtaraithe
ékafaylwepblmwym wopwheyimenits of Zo1-Cahlelky KGs-Erophi)aryigsnsr (df-ug
CQyamakdtateon of claim61l, wherein the al kacryl ate

polyner is ionic acrylic polyner or ionic nethacrylic
g ynmer. 25 73. The abuse-deterrent drug fornul ation

1. cThgishvssdetermpdaiaformation pitainy B htwhersil teralkacriatapolymer is

e@bdrgisipoly@endy b inthaelyomiyneé, cationi c nethacrylic
polyner 74. The abuse-deterrent drug fornulation of

%%ah] (%Qereln the al kacrylate polyner is a

%ﬂ "F?fé’r%i"‘;m‘eéorb%fwfﬁmﬁ aharefbe afagdae mlxnter is
pokyﬂwkwebnewgummmmemmWWQDmemernary anmoni um gr oups.
75. The abuse-deterrent drug fornul ation of claim61,

merﬁie %b&s@%e@l'rgrﬂ%,:ﬁélf%’n%laggnl é%’é%fm é’ﬁ w%erein the alkacrylate polymer is a

cationic acrylic polymer or cationic methacrylic polymer.

74. The abuse-deterrent drug formulation of claim 61, wherein the alkacrylate polymer is a
copolymer of the acrylic polymer and the methacrylic polymer esters containing quaternary
ammonium groups.

75.  The abuse-deterrent drug formulation of claim 61, wherein the alkactylate polymer is a

copolymer or mixture of copolymers wherein the molar ratio of cationic groups to the neutral
esters is in the range of about 1:20 to 1:35 on average.
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copol ymer or m xture of copolyners wherein the nol ar
ratio of cationic groups to the neutral 35 esters is

w0 poovkgsoeeange of about 1:20 to 1: 35 on aver agePCTESAMI/060864

2007/ 085024 PCT/ US2007/ 060864 76. An abuse-deterrent
drug formul ati on conprising a nelt-processed m xture
of a) at |east one abuse-rel evant drug, wherein said
drug i s hydrocodone, b) at |east one cellul ose ether
or cellulose ester, and c) at |east one acrylic
pol ymer, nethacrylic polyner, or a conbination
thereof, 5 wherein the drug formulation is adapted so
al admni.stration to a . humgn 3,
3. APafie et ol forRl Bier APl L B POt i
hydr ocod‘bﬁtéeqsgor}e@bé%?sré@ﬁ"ﬁ diyp ¢ whered saitbdug s Avdosegoies
when adaptiest tre chibiiasd pther atcelide 3stei, Bls a day, at

about  6-& 1R AR AR LRGhdR PSRN d b SombiftBA téreof,
L L A PR SRl Sl R B

adm ni st'e

BY@ $@r phul tiessailvofncc] ai m 76, wherein nmore than 30% of

t he \ereitlaiuoaivnNes theshy@rdcb@mb @tebasanit Wito 4tapsnd h%tﬂogig wibn

a : [ ) C ri cid, . ..

%&%%7 © Brﬁaé‘@ﬁ'ﬁ’g%?éi"ﬁ‘s%gﬁx%%a‘\# I BEPENS SuSe L8 gominc-
>0 RS 7Y PO Bf2 hopon Wien ZBeRied 1o 95 afrBinisterpd 1 time a day.

hydrocodone is extracted fromthe formul ation at about

Qge ﬂ@g%g@tdeﬂrteﬁi driy fo?nu@aliorﬁ'omé% @6 MHRFdirfmés fhn 369-of B hy-

- r or ation conpri a ,
A R ot i Rlen Stoeath FRTBY BHE G B0t pvtpeniori
PE%st one rate altering pharmaceutically acceptabl e
pol ymer, copolyner, or a conbination thereof; wherein

vhe BB dherbhirdy Hondidtad of cfa‘iqrﬁ %6 NAetef Chroh! 8Lt ﬁgkutp agct)ut

atipn 40% agueous thanol wthin one ¢
58% EHh bl oithe g ATt BATE e oronBfon shabatiteioves o Fe
800 hydieghloripgeid.s extracted by 0.01 N hydrochloric acid
wi thin one hour at 37 C, and wherein the drug

r ' ' 0. be useful faqr . oral
S e Bkt BP0 Bmb i & o it acb Uit
The abugdSfbPR Pt drug formul ati on of claim 79,

wher ei natlbast amenatataitafng pharmdeewgcdiin atcep3ble balyrat topeias, or a
Edrmnatifietnb@biul ati on by 40% aqueous et hanol w thin one

hour ,at . Ccis ou 0% tq abqut 100% of the anpunt

of - 1B e ity SIS g s BArang G0 PP AYEOLIM O ocous
elbang! willin ¢riedow e 3hifuls aheut 30% @ at®ut 1 T0Pkeof Hisurs®utiel e dexgtthat
idﬁugamgzﬁrbwi?aw Hy8rotiflorzladid Witifi onA&r @i 3 “changanmount  of .

t he \Gengh hdatg rornuibtd Lion
e Lol L LR R e
W o> B3G9 of the amount of the drug that is
extracted by 0.01 N hydrochloric acid

80. The abuse-deterrent drug formulation of claim 79, wherein the amount of the drug that
is extracted from the formulation by 40% aqueous ethanol within one hour at 37 °C is about
70% to about 100% of the amount of the drug that is extracted by 0.01 N hydrochloric acid

within one hour at 37 °C.

81. The abuse-deterrent drug formulation of claim 79, wherein the amount of the drug that
is extracted from the formulation by 40% aqueous ethanol within one hour at 37 °C is about
70% to about 90% of the amount of the drug that is extracted by 0.01 N hydrochloric acid
within one hour at 37 °C.
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wi thin one hour at 37 C. 77 WD 2007/ 085024
PCT/ US2007/ 060864 82. The abuse-deterrent drug

wo eoomgsaed on of claim 79, wherein the anopunt OPCT/EI82007/060864

drug that is extracted fromthe fornulation by 40%
aqueous ethanol within one hour at 37 Cis about 75%
to about 90% of the anobunt of the drug that is

extracted by 0.01 N hydrochloric acid 5 within one

hour at 37 C. 83. The abuse-deterrent drug fornulation
of claim79, wherein the abuse relevant drug further
conpri ses a nonopioid anal gesic. 10 84. The
abuse-deterrent drug formulation of claim79, wherein
the non-opioid analgesic is acetam nophen or

Bhu prrefabnse-@ferrefitrkugiousdetide biaiaire 10, whetah the amodkratf thadrog that

&l e@ir%@t%oﬁro%??&rhgﬁt%g%y Qﬁk %gllg’eoité gtgéfrgﬁ ?f@l@lﬁ%%ouu?it 37 °C is about
DL PRt G Pt S5 Nare] ey o Horo s
ihirromeaub At Fi°Ccl ai m 79, wherein the opioid is
hydrocodone and wherein when adm nistered to the
e p o]

BT Bl L O S B B

HORPEIFS GNOPRPINRRIEPiFy t o about 1.4 ng/ ni/ ny
after a single dose. 20 87. The abuse-deterrent drug

8O Mt M rehl dldNokRiatbh 8f i 75 NhefdM ®é Horl-Spioid analgesic is
r\]/vher ein when adm ni stered to the

Qxdr acodens. pang

RETRTNRLET SHPUPYRYL f or mul ati on produces a pl asma
profile characterized by a Chmax for hydrocodone of

BBt Werersbabmddterfenddrigiomulangn bicizada 7Ot wheleirPthe gpioitUisthyabt®ibne

f%r SiyBHoRe, SR SermacaufBiy, LRt RS er%ﬁerrg fhkordr ug

r

ormul ation of claim79, wherein the opioidis
hydr ocodone and wherein when adm nistered to the
Bo.mafherhusetaterentdiud ormmidtian piotain I78.dviveein the ppieid isgrydrocodone
?h@iﬁvhér&n RS adhiREtr2e t thy handd Fiierft Ohe fBMELIAGPO HRB&eOE plasma

) , . Q ,

o221 Y% o B B ol T L oo
fl Grrig(iridme aiier gsingledPsg- 79, wherein the opioid is
hydr ocodone and wherein when adm nistered to the

o TRl Eoreh) uq QTIES) bULIR T WERT: B 308 Esirocodons
88‘? LA AL nav'arerﬁgf%ﬁ%/ Wﬁ?a“&ﬁt‘%]éﬁ‘;%ﬁym%?‘wPr@?’%cesaP'asma
nfisichargstenzed bba Gtmax fon hysigondang chbetweenzbgitifgl ny/rddve to Beut
9@.nghhemgbrsa-sigkabpsent drug fornul ation of claim 79,
wherein the opioid is hydrocodone and wherein when

adm nistered to the human patient, the dosage form
6{3.0 ditecbuse-datsient Ay formulation of claim 78, wherein the opioid is hydrocodone

and wherein when administered to the human patient, the formulation produces a plasma
profile characterized by a Cmax for hydrocodone of form about about 0.6ng/mlL/mg to about
1.0 ng/mL/mg after a single dose.

89. The abuse-deterrent drug formulation of claim 79, wherein the opioid is hydrocodone
and wherein when administered to the human patient, the formulation produces a plasma
profile characterized by a Cmin for hydrocodone of between about 0.4 ng/mL/mg, or option-
ally 0.6 ng/mL/mg, to about 1.4 ng/mL/mg after a single dose.

90. The abuse-deterrent drug formulation of claim 79, wherein the opioid is hydrocodone
and wherein when administered to the human patient, the dosage form produces a minimum
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78 WD 2007/ 085024 PCT/ US2007/ 060864 AUC for
hydr ocodone of about 7.0 ng*hr/nlL/ng to a nmaxi num AUC

wo eoo7logsdeocodone of about 26.2 ng*hr/ni/ng. 9RCT/TRE®07/060864

abuse-deterrent drug formulation of claim 79, wherein
the opioid is hydrocodone 5 and wherei n when
adm ni stered to the human patient, the dosage form
produces a mnimum AUC for hydrocodone of about 9.1
ng*hr/nmL/ng to a maxi num AUC for hydrocodone of about
19.9 ng*hr/nL/ng 92. The abuse-deterrent drug
fornulation of cIain179 wherein the in vitro rate of
i on has a bi ase
D Hierodr K g b A DR birte 2t FUC ot FrdsSopdine o
é?mﬁ?%¥@a§@“u®gzero order or ascending. 93. The
abuse-deterrent drug fornmulation of claim?79, wherein

. §1i | ﬁ‘@%ﬁus%%efjéﬁéﬂt%,bgtfgﬁqula%gﬁ 914 c% rﬁ%% rmﬁlle%ﬂwstgggrﬂad r\% hy&r8codone

or mu
%‘ﬁ%"éefﬁ'étverwﬁtmﬂrfa@%% 'f‘Hrmaé‘tHaB‘?ﬁ“ dhe qosagefprroprogises emipimum
AUCIfrdgdrog096d of abdut 8 Hengtipimbinal toiasnax@hueasied for hydmdohare of
beduiyd @hd Ani/mgabout 6 hours to about 10 hours. 95.
The abuse- deterrent drug formul ati on of claim79,
wherein at | east 90%is of the opioid 20 is rel eased
P£-onthersuserietieatdrusoimyiadpneftclains 7Hohersin the ilyiigtrate of release of
HedorswlaBih has heipabliceledsd groMi€phd Gherginfeachhasd sfais i0titro rate of

fdicsB1s 280 MREbElsRerRiing! €ast 90%is of the opioid is
rel eased fromthe fornulatlon in about 6 hours to

about 9 hours. 25 97. The abuse-deterrent drug
PBr nihieabiissrostsfrent dyianfrigjation efraiim 7 Stwheeinsit 160519046 %aff the

bhieid rkieisdd in \itrd FRINEAS R GIERAs ®ofitahsi] ation in about
6 hours to about 10 hours, and wherein at | east 95%is

the opioid is released fromthe fornulation i
8%0 u'{he-pbﬁs(iﬂegerrefrtcgrwarmulagomgfmn 7 yhetgin af jegst 90% is of the opioid
slrelsased érbre tredormutitiorgin boutrl hadrs enebobit 1Olhaumm 79, wher ei n
at least 99%is of the opioid is released fromthe

bout, 10, hour
s el e RS T on A7 8 el 2 oy O he opioia
{rrelpasen frem thedergwiabignis aboud 5 hovss ot 0 hpws.r el eased
fromthe formulation in | ess than about about 12

B«f?g:ffnwe?géseaa%%wemﬁgﬁl?@%&&?{ﬁ%fafn‘?5‘% llé% Jt% Mehat é%‘h o%)rord
S5RIER%eR e tederrpision g abop 6 PgsroBRPESOYE
PCT/ US2007/ 060864 101 The abuse-deterrent drug

bor n‘FlHe%bus@[tjefé?reﬁﬂdﬂ,lgrfbrz‘@rlah&w&rc%inﬁ]7§ %er@#@t Rhstlown r@&fl’cﬂe opioid
he

02.
ls§el££s%%?r;i the for{ﬂulgf?l on in taorurtng,l ?%rfrs % b8;r1 1 8 ngllrrﬁ,] a?é Wh erein
t he VABEingt Iqaﬁtrggé i) g&ae prioid is released from the formulation in about 7 hours
to about 9 hours,

98. The abuse-deterrent drug formulation of claim 79, wherein at least 99% is of the opioid
is released from the formulation in about 10 hours to about 11 hours.

99. The abuse-detetrent drug formulation of claim 79, wherein at least 99% is of the opioid
is released from the formulation in less than about about 12 hours.

100. The abuse-deterrent drug formulation of claim 79, wherein the AUC at one hour is from
0.22 to about 0.51 ng*h/ml/mg.
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from2.06 to about 3.08 ng*h/m/nmg. 103. The _
abuse-deterrent drug formulation of claim?79, wherein

W b@7485024t four hour is from 3.12 to about 4P@HUS2007/060864
ng*h/n/mg. 10 104. A nethod for treating painin a
human patient, conprising orally adninistering to the
human patient a fornulation fromany one of the claim
1-103. 80

101. The abuse-deterrent drug formuiation of claim 79, wherein the AUC at two hour is from
1.07 to about 1.76 ng*h/mi/mg.

5 102. The abuse-deterrent drug formulation of claim 79, wherein the AUC at three hour is
from 2.06 to about 3.08 ng*h/mi/mg.

103. The abuse-deterrent drug formulation of claim 79, wherein the AUC at four hour is from
3.12 1o about 4.44 ng*h/mi/mg.

10
104. A method for treating pain in a human patient, comprising orally administering to the
human patient a formulation from any one of the claim 1-103.
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