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WO 2009/ 014534 PCT/ US2007/ 073957 FORMULATI ONS OF

NONOPI O D AND CONFI NED OPI O D ANALGESI CS TECHNI CAL
WO-R@EL/D143B4 | NVENTI ON The present invention rel aREBUSW07/073957

conpositions for oral admnistration. Preferably the

invention 5 teaches at |east one abuse-resistant

conposition for delivering a drug having an abuse

ForFtEin R ShE KRPPId ApE R D PRGEARe& esics

thereof conprising adm nistering the inventive
onpositions to the patient. Mre preferably, these
TECH}H@ﬂ@dﬁEﬂIb@§Iﬁﬂﬁﬂﬁﬂ%ﬂﬁt | east one non- opi oi d anal gesi c

The prewﬁﬂée s Conf 4 ﬁﬁqs(ﬁp %%mglﬁ rﬁggg C?re&rgblx the invention

teaches At kg ohaébuhb%%ﬂﬁaﬁ doplobi€iof €8 deliveringdd @dfigihavi@a) abuse potential,
communities. Opioids are one common class of drugs

related mﬁfabp 3 of Rrapjrises thess dapssdornmpped Bsthere of Heatingjagratientgs geed
thereof %m@ngﬂlg g&ﬁsterﬁ%ﬂ@i&gé%%ﬁ@gﬁﬁﬁp%ﬁé Pgﬁg&gg\?éﬁ 5ptr ¥ably,

these cabpdshiing irelddect |castrms sion@pied afialgdsia aidiad teastasnd confined opioid
favorable risk-to-benefit ratio. One of the effects of
analgesigni oj d administration is the ability of such drugs in
sone individuals to alter nood and feeling in a
manner so as to provide a desirable sense of
BACKGR@UNIb@Fn@HEdNyﬁtTIéH\éd fromtherapeutic

oratl cts. 1] |t .abuse furthe
Avuse ey afon s bitrtieenaNBE feh aURED 46 TP SpPgliggies. Opioids
arc onc Sbiilodlclds® of MRig®RiaPisdsibicbBBMbMN&IpisiddaRatic ffajdilchdSof analgesics
are al so subject to abuse, 20 although the patterns

used in Hreomefapement fornqdfreatemﬁeeer@ amayl mAl@Q:Unmd@Ws of Anmchiga egause of
their efﬁl atrlxéf:%uﬁfsher‘nagtﬁ Ig?g ?ratl n an(ﬁjI fatvgra% aerrllscl)qutg ae\ﬂgftitgrgﬁ (2 gfesg[)luggd

One of &ié%lﬂfeats of Gblatcﬁziﬂrﬁlﬁlsﬁr@ﬁ(blﬁﬁ Bl bildty of @ﬁ@fﬂm@@ﬁlﬂ soﬁ@iﬁ‘dlwduals to
ng in_  al cohol, crushlgg and_snorting,
alter m@dtaélﬁtfeﬁmﬂm & ANBR 8913/869 Broyivs adryirmdy sggsp of c\&@lll @ﬁmg dissociated

from thg %éu%%ﬂeﬁg{% ive gffh 5. R @ Hﬁ ¥ alhife furfiRr ?%Qﬁs -G %sers being

I ncor porate y re erence in therr enti
addicted aropmbids.pSmps ﬁsthed)@mldis' bewny wéter olassewof tiagds a@radso subJ ect to abuse,
onposi tion y e resistant fornul ati ons havi ng
GCW A 31? i

a“m“%ﬁﬂﬁﬁ§mﬁﬁmé8 § $¥ BBt-ent applications, an

Accordﬁgteﬁ feih%artAFBW Atih8As S BRALAGR IRIE BRMAS Mo ninish or
rdentity suitable extrudate fornulations exhibiting

climinatyi yohias$ pattemswftabosed sus) adirelsiot! it aandefital 80 @ktiver! dbshdumping in
lcohol O/bafteﬂi8 g%lfog the narcotic drug hydrocodone
alcoholyGriishing didsnorting,cl§ ate. 1t was found, however, 30 that

U.S. PaiehﬁAggM@uahqmbgtm9 Bn@PC‘TU%p‘h%Q&BﬁP@E@J’ﬂW%O%m Gled®Elanuary 22,
t he above criterion for biphasic drug dissolution

2007, e smestsed barr th,resr@pOgmiErEnarhy fnelipumospedescrive

Varlousb@?@fgg]??%g%sg%@s%f e remg’t\glt?fgr%?ulg %%avmg drugs of abuse. In

these patent applications, an extensive formulation screening program was used to identify

suitable extrudate formulations exhibiting biphasic in vitro drug dissolution (> 30% after 1 h, >
80% after 8 h) for the narcotic drug hydrocodone bitartrate 2.5-hydrate. It was found, however,
that the drug dissolution of the second agent did not meet the above criterion for biphasic drug

dissolution (with > 30% after 1 h, > 80% after 8 h) with respect to acetaminophen, a.k.a.



10

15

20

25

30

par acet anol or APAP. Although both drugs,

hydr ocodone-bitartrate 2.5-hydrate and acetam nophen,
waweneoess4 uded and cal endered from a honogeneoR&I/YS2007/073957

bl ended m xture of solids, all the studies on the

resulting dosage fornms showed that the two active

i ngredients were released at different rates. These

paracetigfl s AT G Bac et e O Ao Tsb B F R eoy e dagnd
acctamiREpHcar Wk Mdifled zﬁﬁlsc%le‘iiﬁ&%g €rohPs BBmoddiRo6dl{ Dlchddd Bibeh¥ of solids,
al so showed that although the desired kinetics were

all the sashé¢senngtic fasnltingelobngd rf@tmmﬁchn@efb ﬁhaathertwp@cm@mgrﬁylmn&t were released
t he. acet.am nophen., New .
o ittt s ahBR G o e SFRARGIREB PRIy R stucie
(m1n1p1$ﬁd’iﬂdﬁﬁ Q clifRar QUi fe@fbridkd Mot thesd [dYgholifoiSe. The @mm@mmdlyelso
he acet am nophen as well. Further, it was

showedsthafadthewahr the de%%l@&gwet%@h@a%m ébeelwdésﬁorde@ﬁ‘abléaﬂrate 2.5-

hydrate{_}%%l v?%f‘rl)og?{e;% & f“olrI epaé.#égé,rgoﬁ%ﬁg[g AR eu\rq%t{olill copceé)ast therefore had to

be founb wladmx@hhsmﬁﬁece&pha;Mdmgelmt)letien pasie fo@fthet etbetaltmnophen as well.
appear an id not in all cases, neet e criteria r i
Furtherpfhge G @it amest sosiuibg cglgpdaremy D e e red in
accordaﬁl:es@ltﬁﬂ §§i 09, 705] ah D PE TIESPRGH 6;1{\\?%{&19 iR dd had rough surfaces
conposi tions, formulations an hod ogi es exi st
and the@(fhiﬁ bssdalfizer gipcataugsdid nad in aloapssndet dresriteria for rnarketable

tions and net ds have lLim.t ons to a greater
tablets. R L BE IR B e IRy i s EPee mendFor

While rRERYd I BehpBSivIoR) dratul dtHRS Qﬂ&&eﬁ@ﬂ@[@?ﬁ& bQBSto address abuse of drugs,
conp05|t|ons and methods of preventing abuse of drugs
all commwtnmﬂg @bnglétlpm @dtmethodsmwe hgmél@bms toal groaten ddesecy axtent.
Accordltr)ligglh ZE\hse’lrec 18 &rnlead gcﬁr QEéYalﬂltnfg Jew g%ol o Brotﬁzgc? %qrmgyaﬁlg{}% cornpom?lons and
rnethod@bf Prichetg abligtof] dﬂ@s&ﬁ@m@h@ﬁsd&ﬁﬁ@fﬂaﬁ neeragpdcidiesily, areis a need
pearance to neet the criteria for a marketabl e

to devekoa@r?étfomﬂdatm%h%w&@eﬁdhﬁt hipbesiadiugisselugpp pradideiatdglso have
attribut sh[ﬁatQHe’lR&)eS{n:ug fde{eﬁjeh&ganlaggwab?@ %ehﬁg&f Mee(? the %1% e%?q

he appli€ant to be possi ble rel evance to
rnmkeamkambht invention. No adm ssion is intended, nor

shoul d be construed, t any of t recedln
This baglrgradeip oo E?i‘h@tﬂr?‘(}fi?é&aob fegrurpgse 0? alaﬁmgénﬁwv@sseﬂlﬁ information
believed BY ﬁfetdlpgﬁean%trb RO (el Lk W&J@Prgehﬁﬁ(f&ﬂfoﬂ. No admijssion is

preferred enbodi nents of the prese i nvention provide
lntendedtomgbolﬂd)bﬂsoratrdedmmm euyg of the precheding ehfowneatjonafonstrtutgs prior art to
h {tlgglarly drugs of abuse, characterized by
C PIESERYMEYE8e to solvent extraction; tanpering, crushing
or grinding, and providing an initial burst of release

of drugr foll owed by a prol onged period of
SUMMag 06| TRBINVENIJOPel ease. Preferably, the dosage form

C i Qj n
Certain %Qeferire(io%gg%dé nft—:ntﬁ §§‘~Sho F5)?es%at 121}7]% %%n é)rcgwge % %\g 1?8613 Pﬁi%ﬁ&lfds for
the delitéey OIS, HaDTRDD R driugs efudupd, eflﬁﬁéteﬁzeﬁllﬂgﬂﬁmmﬂée totsbRent
present i nvention prOV|des a pharmaceuti ca

extractip HORYIN Lo AruShag oh griadiagrand greyiding 6p bl urg pépelease of drug
followell %%rﬂréloﬂged ﬁ&?od%\f%ﬁ&ﬁﬁ%edmg‘re‘?&%”Pl%?é%%l??tjhk Yosage form

includes at least one non-opioid analgesic and at least one confined opioid analgesic.
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acceptable salt or a hydrate thereof, and (b)
acet am nophen or ibuprofen. In this enbodi nent, at
WO 2wen14830 al | of the hydrocodone, phar nmaceut i RE/U§2007/073957
acceptable salt or hydrate thereof is in the 5 core,
and the acetam nophen or the ibuprofen is the non-core
Iayer Further, this conposition is adapted so as to
ful for | adm nistr.ation a. human 3, 2, or..
In one BFHTHER R ertRe pERGH Iy CTigh BT £ RaA TSy ! FifaPosition
having QM%%%@Q%BE*COM@{I&B&EHﬁﬂs?@é Iy @%ﬁb@%@@dﬁesﬁbﬁaﬁﬁceutlcally
rate thereof 1s in the core re preferably,

acceptabﬁv@kssltt ant hedrate th¢rle0bfand (’oé ahﬂst@mmphﬁm@ ibyyrafemade this @Pabcbcyrnent at

8 bl e ,sal or, her 89 L n

least 75 ?]%lfﬁ% t% H% 88?(5‘%18 %ce L?%l yfalfﬁlh t}le %J[ hygé%te Feof idin the

core, an@&ﬁé S B0 LGN thebluﬁlmf@ris tHHoR- d@ﬁ@fa@éxammhei ltels @ Position is
further conprises acetamn nophen. In certain

adaptedaniss & hentedul fonera &m@wrﬁgorpwaﬁm%ﬁ RefT I:tlme@fiallbe Prgferably,

greater 91rbﬁf965/ o the ﬁg{%g&fg Cp@@%ﬁaectegﬁ%allsrt Qeltp?abqi qi‘%%ﬁ{]altesﬁé{eof is in

the corea ﬂ‘doﬁk}ﬁéﬁereﬁ)@@ suhsnyamﬁllﬁalébﬁmen@ﬁimndomdpmmtmledly fcceptable salt
patient, when fasting. Prefera

or hydr%%a ﬁh%@%ﬂ%\néhe CQTE- H1 PRAYRES SRR ’é’i*ﬁnt’ttﬁ%c?fmg‘t‘rﬁtifé SOPESES

0 t
acctamifSFRAD O BRGBH OMAE Brofr PUITSHTE cBlcthtthé? BRRFAC REAAR SN,
In certaiib@mlbodimdntaghﬂfdlkmgmaglmaarn@cr&xneftwrpr@ﬁ:lensapmfmqhh}e nxlflblmd when the

single QRRIMITH A NGRS MeAIGHHBHRT. RSP R AFHAISgtir ) Al 2nd sbout 500

mg of a@&&iﬁﬁﬁ)bhérp RARIRHECE $o &e@aﬁ@rﬁawﬁé@fagﬂu@g efeRl £ ivhé® diistered
Cmax for hydrocodone of about 4 ng/ nmL/ ng to about

to a huma@paﬁlgnhﬂhﬁ m’garamelal%mmmsmoam@wmphema pmﬁlab@mctenzed by a

/ 1 fter I Si ng
i RS0 CRolRuBIEYS abBudridneoo g0 - ChliReshRd i for
acetami@OPHRASIdrh @ho Q@jﬂglﬁ‘&/rﬁg Rh@S walgympfmg sft&magireglé 86dcz el aﬁb’ther
a Crmax for hydrocodone of from about 0.6 _ng/niL/ng t
embodlaﬁah thephgriggetigakgompesitonpraduges @ Pl%éf@tmﬂﬁlﬁ%hféﬁtewed by a Cmax
for hydlgoicﬁgg[}ngkbggéoelﬁ 0% %ﬁmﬁéﬂgg glls)onugﬁ?;& /@Lﬁﬂgg\éﬁ%%x%f fetafninophen
of about hOImgdﬂL/aﬂ[g)mtabBu‘rZH) 4gg/afl/mgdiftecadiapke doké.aint yeatmwother embodiment,

pent ahem hydr at e and about 400-6
the phatgpaceutigah syRRIS topdiTOdy(S ﬁ@i%@ﬁw&t%ﬁﬁﬁ%graﬁ?ﬂ%q@%c@ag e

hydrocdd®h&bf REMUDBES -0 n% B aBéﬁero@R%@ﬂﬁmg'aha LldAdEfor
pent ahem hydrate and a ut 500- 6 ng ~of

acetamlaoldteamf hiopharout B ngént. angtocatioot$ . Aeginsl./mghater alsingld dape. Other

ernbodl gts ”E%@o%%e%@&%@%‘i e@:git g%@f d 3}1511 9.6008 Ior%,%faat 5%%0%

pentaheBlih@rhte ah& a BN UBNLD Ryl lcBtamtbpABR UY c O theBmBbdiment of the

acet am nophen, adm nistered to the patient, when
dosage fagtinplgdesvifleh> agreif hiydrospdancibitarttie Bmthemahy dsate ierthebout 500-600
e form produces an AUC for hydrocodone of
mg Ofag%gm? éﬁ% ng*hr/nm./ng to about 19.9 ng*hr/nL/ng and
In certafinerMbddirhorits ahe follswigppieatmadokaddidtpraf@c bs pl@fdﬂiﬂlﬁbﬂﬁ'@ltddmhen the
about 3 WD 2009/014534 PCT/ US2007/ 073957 59.
single dage- eppprserabout A5 arorHwdrecniens haxrate pﬁéa@@gh@@awcﬁlﬁmabout 500

me o o o SRR B oo ahpisrgg o e

human patehgthandphgnfooh paddbiets an AUC for hydrocodone of about 9.1 ng*hr/mL/mg to
about 19.9 ng*hr/mL/mg and an AUC for acetaminophen of about 28.6 ng*hr/mL/mg to about
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18.4 ng*hr/m/ng to about 79.9 ng*hr/nm/ng. In yet
anot her enbodi nent, the dosage form produces an AUC

w0 09kdsocodone of about 11.3 ng*hr/nl/ng to BUHUS$2007/073957
18.7 ng*hr/nmi/ng and 5 an AUC for acetam nophen of
about 28.7 ng*hr/nL/ng to about 53.5 ng*hr/nL/ny.
Preferably in this enbodinent, the in vitro rate of

el ease of th ha ceuti.cal conpositipn has
59.1 nebREET o B ERBOURCH (e fiRgS BB O RGPS G Cpffs bitrocodone
of abouP¥.0tdehi/ ML hE tPatort 86.0he ¥RV BRES: ARl ZEADCOOE Bt @hinbpHchtof about
order for acetam nophen and zero order or first order

18.4 ngflyymhiraig tmab@gh@.% ng rf]b/lf@- I{ne/n_t mhngmdbpémntm@? lgpage form
produce S FIRABINSor 85 {15 hU R AR TSR AL Gt ime and

an AUC fyiRtdtaamopReiés aboutIy PhethrailoepdenBolt 43 g @/eil/mg. Preferably

_ . pentahem hydrate and about 500 ng of acetam nophen, ) )
in this eaphedppentehe i Yigorae op sgleaspof thampbamassutiGagconpesitipishing @ biphasic

rati -
e QI BRFUAEER R YR, SOREEOLARLALRIedeOHfo fdlor
order fongédthmimgphanthdazepd @glemorcfosicader fat hpdroaddohe boartrate | f or
ace}taﬁa_nm nophen of about 2.34 ng/nL/ng 15 to about 7.24
pentaheqyhyAdtiy. | n preferred embodi ments such as Formul ati on
bR 9338 9K ARIERD B o, PUSKAREOBNg B vien
single dber cormeeaabavd pherg afhydbwotoR. I§thring¢ peitaltpnibydbeuwind about 500

5.50.ng{nlL/ny. .l.n rtai n.other epbodi nents, th
me of aZesP PG - AR R PR oF 5T Gty e rm produces a
plasma 8¥tticRirdtRf at WRAr {S 51 MEEoABBELCHTRS 0. 38 HeANVHs tdAbHH 1.51
of hydrocodone bitartrate pentahem hydrate and = 20

ng/mL/mpownd Gplesmycaicentcaioarn hdphen] ferdweninsiapherof abouhd.34 ng/mL/mg

L en when fasting. .JThe dosa form du a
o sboub- 54 Bt Aderte pEFY G ool P8 PP BeROnT S Biapee orm
producdsradm & Gtirode Efhe G Abdt B 2t y/m@aad to dbod6 1 3Pl lVehg @idch C1 for
a Cl for acetam nophen fromabout 2.75 ng/niL/ng to

acetamiggphen of abqut 2ady y/migne (haboued SPmedkembdi ment's, t he
ncora RS BTBCHE Bl BUREOEL Ao

when thecétghdoso phmprifesaiboatbidung 31 Kpdro&alongbithriray featahbmitydrate and
sbout 5{1) Bl SEAME QBT A HRR Oy AROLE BN BN e dosage form
produce%%ﬁﬂ%%a!%ﬂ@&ﬂraﬁiﬁﬂm ahontch &8 h%gfo:%d&f% AR YB013 089 ng/mL/mg to

, after a single dose of hydr ocodone
about 16tngimk.m® apéatCdhenideyaniavehcarfbrd@boutg. 7dfng/mL/mg to about 5.57

nem 8 BB Pl S5 Dl SRR (BRI Bhe rom
about 0¥ HARDANR Aodt ROChAMINARNAR a0 fof @E@tﬁ’hﬁ’l@?h@h A8 Ao 75
to about 2.76 q%ﬁlm' after a single dose of 15 ng

ng/mL/mgde ebwddié ng/mbfmgat e pent aheni hydrate and 500 ng of
In othe AT PDERI0 4. YR 0004 Q14534 PET) HSA00L/ T3R5 )
certal n enbodi nent s, e dosage rormopr oduces A

acetami@opteinfesn Ghot ar1 8hyihdaodbmne 3a68dug/at e hAasi gpdledodd ¢S5 mg

about 1.38 gg/nL to about 2.79 gg/nlL, after a single
hydrocqgege bisgrtrats g@gtahemlhydrate and 500 mg of acetaminophen, on fasting. In preferred

embodiments, the dosage from produces a combined C1 for hydrocodone and acetaminophen
from about 1.18 ug/mL to about 2.76 ug/mL, after a single dose of 15 mg hydrocodone bitartrate

pentahemihydrate and 500 mg of acetaminophen.
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hydrocone bitartrate pentahem hydrate and 500 ng of
acet am nophen. In preferred enbodinents, the dosage

w0 ewoprsatduces a conbined C | for hydrocodone BEIIUS2007/073957
acet am nophen 5 from about 1.38 gg/nL to about 2.23
gg/ m., after a single dose of 15 ng hydrocodone
bitartrate pentahem hydrate and 500 ng of

BRI B L B
acctamiB6 SRR BRGR 1988 1lo/B0. to @bdd 201 jid/m, Eﬂettahﬁn eUose of 15 mg

confi dence interval for the mean val ue alTing
hydrocmtmémtfamhemlmr@gﬁmlS%mgkvcf@ﬁetzmoopggi ntin prefered  a
ne bi, t ar

embodi Refi¥ e 4P et aleS d O BA CEBE A el R pestymipophen

from ab@anf BelepeEL td 4Hoat Y28 uefmE it Befhg(d ddsobf hy Bipdsaebdaone bitartrate
d acetam nophen for the preferred enbodi nents and

pentaheﬂnbydwﬁtaﬁ@ﬁo%mqf@smlnwh@l 95% confi dence i nterval
| f
inpre R0 EASATEAT, MRSy RLBRTRLARS, Sk Y MAGARRDS,

acetamlhﬁplﬂen% IQE)/ 0. 42 alofBY. withtiE D5 %tdbhﬁderib% iiteSia N ehedasm aflue
ydrocodone and 500 ng of acetam nophen to the

flling ivgwan B9UpAGT EBITL KnEDoSoAOPGIE P GV ES NS JaNE PERE me
hydrocchoﬁg ngﬁrg%ﬁjgﬁtag{:rflg&dﬁakga 1d 500, n? ggé&#a%lﬁ%egesﬂg §5(% fonﬁdence
1ntervalhxfl¢bmbftieé IC lafdhydrst adane Gnliti adékvennnapimlrfosﬂle Ipmifeﬂr@:d anbodlrnents and

popul ati on, of health Nor t h cans or ster
the Conﬁefaﬁéﬁsﬁge TB%P?%&SHH ?I}Pe\kﬁé?AYnF f% thegnean v yeodf qoglbmed Cl for

hydrocﬁgﬁpﬁﬁcgaée%rﬁﬁ tf@ibt!h@ Cloflfrol ﬁﬁ%éd‘fr@[ﬂqsgutfloé% to 1.96 ug/mL, after

n1n|strat|o human eve hours as neede

adminisadyodis amnglﬁ %Jsﬁ oﬁ }ﬁerng w«lmcmﬁmnend $00 elgessiectammophem uo the human
n abou Ihour

eut I t l ons
patient i G Do el TG it Fad Porpid i o
provide\l Iteﬂ&tﬂcoh(i&‘ﬂ'bﬁlh @nt 'Wi‘ﬁﬁfﬂ bb&aall %@m&‘ afdhﬁﬁlgrtrét{bnab out
| hour in 0.01 NHCL at 50 rpm at 37 C. In another
When admivgstcredrie @ papdatiors-igshoNotth é\mgrma@t@de@telmsEumpeanS

prica SERE e, AR oHAERS 0% 8ty o o
a huma@6Rdra 2 ROPREN nb&detl eARABEEL4 590 \thd KyalrddodBhd Reeleased in vitro from
phar maceuti cal conpositions in about | hour in 0.01 N
the phalpq@_peg‘rﬂcag gorpmﬁtgﬁnsgrya@ut 1beprpgd pheyt 20749 Ya abthg éfctaminophen is
s R0, B Sy EeSio RN By YARSERHAPS, 091 i 001
at 37 °(8 Ilil(}]hibﬁlet anb(bﬂ)mbnﬂ. Zbdwo QSSSS&”ndf tht h&ﬁas@ddﬁ@% teteagdaloutvitro from the
99% of the acetan1no hen i reI vitro from .

pharmapqygicrompRsidans WAPORLIHOYE d Hioy %33 ttheaqsEmigophsn is released

in vitro fﬁ%‘?ﬂ‘{he %hérnlﬁéwﬁt?cal &&nﬁ’d})ﬁwﬁ@ in %Uﬁ@‘iihé'{ﬁq{l O AN RSt S@H)ﬁi at 37 °C.
he "hydr ocodone iI's released fromt

Furthemhamn@eemnb@tnlnemo atdossit 00 Brofitime lajbinmodendnrsualsasted falpo thte

r an 90% of . t he 30 acetam nag ' 0
pharmag gy GEORION T £ S5O0 6 HPERS K A DBHS G LOVDOL o Rt 99% of
the acethMirRPAK isGclRNEdSn {Rro AR PhbriduGeal lkBmPBALG® in about 6 hours to

enbodi nent, at |east 95% of the hydrocodone is

about 85dlonzs dd aﬁw(hm trhleodipemMOtd 0P Woad Bap m@vqgggmm/rdv@gs from the
h ceuti o) t u

pharmaf R FEA 8 f RERER vblu P R Mol Ban @ the

acetamih&piRAS & ekldaleVint o fioaht Ipﬁam{aaémewmmitm@ pgsout 8 QBSrs to

in about 9 hours to .
about 11 hours. In another embodiment, at least 95% of the hydrocodone is released from the
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about 12 hours. Yet in another enbodi nent, at | east

95%is of the hydrocodone is released from the
Wpb@pasaut i cal conposition in about 10 hours ROI/ERI0T/073957

12 hours and at |east 95% of the 5 acetam nophen is

released in vitro fromthe pharnaceutical conpositions

in about 10 hours to about 12 hours. In another

i ment ast 199% of th dr ocodone i s .
pharma Gy GHREEHIIAT HEbo AP HRABARTLE AP PRBRGBANT e O o
acctamihdpfRAUS foldaQePROMtro TdnlE HRadDdcdical &ﬁﬁ’ﬁosﬁﬁ)ﬁs & aBJA€9 hours to
acet am nophen is released in vitro fromthe
about 12) hamﬁaé(@um apathee ompodinmenbaslerst 9akoigtof thie Hyduaceders is released from

the phaRRiT O Tion B bl ORI R P Bty 0S80 orne

acetamiRBFHAES Rldas€din Wi POR tht Phadnthcb@ial Edvapbsaloayin dspub o@l h§urs to
and at |east 99% of the acetam nophen is released

about 12/ hwré {1 gpthaembrdimane e iqastld% @fﬁb@ diytjogpdoners reé%ed from the
I e
pra ARy TN LRI o D BT 08
acctamihophenas reléagtdeimddtdo fl@m ﬁd Iphann&tcélatdabmrﬁlﬁbsﬂldnﬂ irehout W @eurs to
[ t hen at Ieas 90% o

ily, as nee 2
about 1238%: &azsﬁ@npfglefr et 1R R oM. éb%)&gque%r is released from
the phalgl?e[mﬁt?éai b&ﬁgés'i‘tld'hblﬁ%ss Hnegis1d 190@?% at 2ieo’dst @%‘J lb$ tHnd

| east 90% of the acetam nophen is released in vitro
acetamihoghrentiheel@hed mac ko fiocathe poamposuticabesnpasiteine ut ledBthan about 13
hours to about 23 hours. I n another enmbodi nent of the
slow release fornulation, at |east 95% of the

Howevdly #hae @dangov-SclbRkL R38RMH Jﬂtm&ﬁﬁlaﬂbﬁimcagﬂéa k& B sultable for, or
conposition in about 20 hours to about 25 hours and

intended forladministg8iande athymaacetemiabyphereciled, tieines desat 30 of theo

from 20 th ha ceutlcal composi.tions ut 20
hydroc%fgrd? IS rFlga e@o rqm Q}oe Bt ghrrrl%ceuil%a(f gﬁg 51t10ne1|%a£)8}1 ﬁ%bl?our§ 1.20 atbﬁlét 23
hours ad 8VedseD@RA thcodortahdhddien idleldagaisih VAR rbm tBE phdithaceutical

hydrocodone is released fromthe har maceuti ca

comPposgtings o #qub A8 hpurs g akoup 23 hewis s In gnothes gmbedime pEthgsipvgtelease

%
rorm S350 957621 o 18 1 BRELAIICRIERA Soh AR Oyl i i
about 20 bouraboaiiou? 25 hows sind knleast O teof therbatiinmopheafis tdidasedsinowitro from

rel ease enbodi nment at §$%ﬁt 99W f the 25 hydrocod

the phagmacieulicah SAPYY GRS ihDGHS 10 et 28 RSt Fan heirgmbodiment of
the slov@{%‘?égse FATTAPHOR, 4t e RPOSHY, i 26F thD RIS citdte %rele%?e?it S WOf
t he acetan1nophen Is released in vitro fromthe
pharrnapfhlaucaﬂmoemosmah n @bmrpak hours hs abaut 3D boyrs 28d hilgass 96% of the
ut .26 hours

scctam PTEy SE IR T P G 4 PP eo B9 SRR i iRy hgours t

about 22 fo8! EASRAhdr reﬁ%bﬂﬁl@en@ﬁﬂ&'f@él&b‘%l@@% cHDBBREINE, 1@ eabth9% of the
| ess than about 27 hours and at |east 99% of the

hydrocagloae sriclsassddrom thorphiammassuti¢ah compesation mrﬁbphfe2231@urs to about 26

hours a (2 Qt{lgnas‘t: S%Ho\}%?%a&g%i@ggns %%ﬁ?’}%%%@@ggg ? rrnaceutlcal

cornposmcfhfs & flgght Qﬂ”h@ﬁhs & Bbaut L6 Gos Emeet aﬁdﬂd@%ﬂt@ﬁnﬂd‘rﬁbf el release
onposition where the core | ayer ri ses an . S
forrnula@g@,' % ileast 9Yp of theihydipcedeye 1@;&1@%'3@ f{p r‘rfggpggp@cgmcal composition in
less thaﬁ gf)](]ilft 9‘7|h0{}1% HhlGt gﬁ&@@/e!)ietﬂé %nB?ﬁ"en ig %1 2%9& ﬁ1 ity ?Irorn the
I Ses an excl pl ent capa e o nst ant rel easi
pharmatdwlcdrmglpoﬁubhhmrlasslthlatﬁabout 27 hours.

hours.
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preferred enbodi nent, the core layer is manufactured

by nelt-extrusion followed by direct 5 shaping of the
wa@lewdooesst ai ni ng nelt and the non-core | ayer iBCEPRAY7/073957

coated over the core layer. Mst preferably, the

conmposition conprises about 500ng of acetam nophen and

about 15 rrg of hydr ocodone bitartrate

Ina pregq?'%:t ah ghreg&g\%]v%tg gép&)gze %}ppg‘gorg where the core layer

comprise® Hﬁ’@)‘i’dlf)l'eﬁ’trbr arlﬁfk'tlﬁg oftcX@pitntd @Qpa%lerkﬁfb‘oﬁf?()l@mk AEdrug release and the
conprising: (a) an abuse-rel evant drug,

non-corp yeraeraptises ah kycipieot @@@@ppﬁbis@nﬁmrftleqsmgathhylmgat@rther ina
t.her.e - abuse- r el

preferg ST o8 e TR LR At ety Fiededfosftn fofwvachdirect

shap1ng| cﬁﬂﬂ@d‘ drugt@nfalin@mbR An@ et BFEMaatis 6151@% cod@ed over the core layer.

har maceutically acceptable salt or a drat e thereof
Most prlef?rmé the srrepasEiqnapaprisey dost d¢inge of we@newﬁh@g iapd abput 45 mg of
st one of the follow ng

hydroc%%ﬁ gﬁ%@%{eﬁﬂ%ﬁ%aﬁgmﬁl#g{a? of abuse-relevant drug that is

In anotlex txanpled; dnitaxdimhae, ho ppashttinamtiby pﬁﬁ%@@l{ﬁ@ﬂﬁacﬁ:ﬁtlcal composition
et hanol wi thin one hour  at 37 Cin vi is less than

having g Forg gfid p NPEOLS IAKY CATRPTENRSI MY Bfabsfere peaielrug @ dgspgccutically

acceptagl léglt bhah dhﬁteecﬁérﬁﬁiqu r%ddam ﬁ)u@é-ré}%\jl\ﬁfj %m n%h&mﬁi%b&’uc‘aﬂy

£ro w thin one eco osition
acceptatjkoesalt tieredinetie coredleyeraarfdoibg e noﬁ abﬁ@-mmwrdsug, a pharmaceutically

ef erab 300, ne ns, nore referably 450 new ans, .
aceeptaffs R bR AR dEr R agtn evdrs kB eE P BRy dR 5P PP iy
charactdri82H bY EBlecafi®he o BcdBBS®inkdedtlies: 20 111) the

conpoSition rel eases at [east 20% of the

i) the ara@ué of ﬁ@sexralnvarm deug thatds nmacmﬂrféom rﬁlmmcmm%smon byH% aqueous

use-rel eva u N vitr
ethanol aYlS él‘b?nq i (]).lrI]‘ a GS% InggI‘RdS pe? 85?(?13 g%med;ﬁ rélOltlIH[ é)f%le abuse
relevanf dr§ thad @ ti@bted By VIMON th &ﬂ'obmlgnc il it RRroCOIEADhE how at 37 °C,
rel eases a therapeutica effective dose of the
ii) the cagpoHBeRs dogsarob higak updas g fowetoﬁ il p0 newigns prefarablyaid0grewdons, more

preferal?lk ng ﬁe%ﬁ? ge? e% IFliePe?abq Wﬁé\“Oﬁp a{j i Efsﬂ?e% ‘Pharrna Test PTB

er apeut cal ectlv dose o non- a
501" harddesyt@ster,dr ug and/or t he abuse-rel evant dr ug at 1

hour and at 12 hour ft le d VI) inth .
iii) the cogpRAsEIo;" rElgases af leag 20 o tt[ﬁ%%&’é Sdevast dpmp @Phawt?pfaﬁn 45% of
the abuS 1Ll D ELEASES Y ho8SSF ihRAR glssotl&ho?h tgﬁlt%’anaspreferably also

conpared to an 1ntact tablet, when the conposition is
during the dust dofuoef it vivortastmgby a cof f ee- grl nder at 20,000 -

iv) the %oériR?s{-t)})ontrﬂ]gasg% ﬂ—g‘ﬁ&ﬂeﬂﬁﬁﬁ éﬁt E %?‘?8 oggﬁ;&o L sea}ele%zq drug

within PR h&il#b @ aSi8e @bscabout 2 cmto about 355
m cronmeter for about 20% of the fraction, greater than

v) the cg@pmltl@grqmaéqfscm@el@p@mcé]é% cfferdive apsuel tBgBon-gbnaprelevant drug and/or
the abug OQ&‘?%V%%? 3 af Fymtl%sa %?’19 Z?lﬁa rallftelga ﬁ{l&lg%&geor about 66%

el on a9 %s% m’crons for

vi) in thabwﬂipoﬁlﬁ% eélemeoftfﬁd £ké-eflevadsdiiBapon @elndiyig ncsta8yd Bigless than 2-
, Or viii)_ the conposition is substantially
to 3- fol@ms&pﬁlpawﬁé@ ai {itagh éablsdnyhen the gempgutionys graund)fof § nfipgpby a

coffee-grinder at 20,000 - 50,000 rpm, in 40% aqueous ethanol for 1 hour at 37°C ,
vii) the composition when ground comprises a particulate size of about 2 cm to about 355

micrometer for about 20% of the fraction, greater than about 63 microns and less than about 355
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about 0.1 to about 0.6, preferably fromabout 0.1 to
about 0.4, and nost preferably fromabout 5 0.1 to
W@kbwaniea3L. In this conposition, the anount of PETES2007/073957
abuse-rel evant drug that is extracted fromthe
formul ati on by 40% aqueous et hanol w thin one hour at
37 Cis about 70%to about 130% of the anobunt of the
: drug th i s. extracted .01 N hydrochl oric aci

microns of gt Bies s Mgt o And 1o R HLA ARG e L { A ofthe

fractiondBPMBAsuRld yesighlis exf, 8k evant drug that i's extracted
fromthe formulation by 10 40% aqueous ethanol within

viii) thegroenpiosigion ag sudFta@islly saiwoth, Wigssin theabantte [900AveragheCLA) is from

upt th that is extracted hy O.
sbout 0 TRABbw RSBl e P 5 SR ACL T g
0.1 to aBai@ier enbodi nent, the abuse-relevant drug that is

_extracted fromthe formulati on by 40% aqueous _ et hanol )
In this qRimpepitioprige Amarntaf thezabose-selaysatidiugsbativedmsied fomoghstformulation
ot - toi - C Y1380
by 40% e R BR C SR 1 0TnS Ran D ASh oM By pouncof
the drugetihod icreiitedby 0.10& NohwBedtiloricadd tvithin giedoutet372°C. In another
phar maceuti ca osition havin | ayer _and

. co o a cor a
embodigispt. aénq%y@hhena USCHE V@Br%%ﬁh@? 1§ ﬁxftrwéef%?l@ the, {pepulation by

40% aq%&ﬂ% ;e%h%lﬁél Rithihbhe h&utt 37 6@)is fout 768b 185§ 9@% ﬁ/ ffle afBfnt of the

east one rate altering pharnaceutica
drug thaéceptaated dyfod iy Ny drocblopiolagiderithio onahowrd BAECT dmyet another

.thereof. The non-core | ayer conpri ses .at | east, o
embodipgRt Ji5i dhueF-TeAANGULE hat B HERS TPREGS UM O e agusous
cthanol 3Bt 86 Bsurab31 oC Reavdset 3tk d MWou®ved, AR Nheidt 3F tRMUrh@that is

human 3, 2, or 1 times daily. Preferably, the

a
extracteddyye). 0 by draghtomisracislompirin 9es hagr 4t8aSE. one non- opi oi d
ana Si_C. a preferred enbodi nent., the. ¢ osition .
Anothef TR foof W BB W e EF VR TBP b R R Bavine o
core laylefaidii Bi-cork 14Re BIBisdonPositibhl Sie-doed Riyadonthiisgs 4 Aattuicof: (a) at
extracted fromthe conposition by 40% agqueous et hano
least ongjopieidh apf €b)rd gastaneazteeltping phargagaticgbsacppiable pokyaead

5 i . e - Cmio
copolyret 4 ST AATRES, BlePiSROTE sPirlsE RIBN oflf ih-opiid
analgesibl. tHurrtheQ tiesd campaitiond atg adaphedisbes aopostil if@roralceisnimctration to a
human gre%ehggﬁgir&?%er Ieu@y.f ]g]ir;é er%t?olg g(c)grrg X\fﬁgafrgwg rcoel%g{isaqg:g l@gsqc%ne non-opioid
analgesRY & %ﬁﬁéﬁaﬁfe(@&gb&ﬁ%ﬁﬂj heaDnIPeGsiHA R HAYactdr2ad BR atT88% ofd B the

501" hardness tester, i1ii) the conposition releases at
followingtestur®0% of t he abuse-rel evant drug and not nore than

: 45% of. . 30 the ahuse;rel evan ug . during the firs

b the a8 pbReroiStE LT VG o LT A S pp @R foPy aqueous

cthanol ififh oftliduRdt 3NeC i Visrb iDRYS theh of Bqual Y8 tirfstthO8modnt\¥Pthe abuse-
2009/ 014534 PCT/ US2007/ 073957 iv) the conposition

relevant éngaive & extiepled p &itli N Ay ipckipfie seif vie vidoswithif onpbour at 37 °C,

ii) the cd nbﬁﬁ(y& goers%lo Eﬁ%n% uﬁicqel%% fo%’geto!f' hBo Ille tt%ns2 ngg{a%lya;(}oer{ew%ons, more
SIRGT VU8 "V the" CoiposT i on’ rel easds” a

preferatilp@s@pesions alck yhoed prefdrable S0@sevidhs hdcareddiyutPharma Test PTB

rel evant drug and/ or
501" hardness tester,

glFllef%/Nr%l?ly from about

ii1) the composition releases at least 20% of the abuse-relevant drug and not more than 45% of
the abuse-relevant drug during the first hour of in vitro dissolution testing and preferably also

during the first hour of in vivo testing,



10

15

20

25

30

t he abuse-rel evant drug at 1 hour and at 12 hours
after a single dose, 5 vi) in the conposition, release
woRowheisabuse-rel evant drug upon gri ndi ng i ncrREEES200Y073957

|l ess than 2- to 3-fold, as conpared to an intact

tabl et, when the conposition is ground for 1 mnute by

a cof fee-grinder at 20,000 - 50,000 rpm in 40%

ueous et hanol for ur at .37C , vii) th

iv) the QRSO RR TR & 1SRG E G Gk of etnopbageerelyygs drue
within Pfo 2RAUM affer@Bitde aleut 355 micrometer for about 20%

of the fraction, greater than about 63 microns and
v) the comsssmcbmwl@b@m th@@ﬁeutmellyrﬁffwms dpex oftho nen-8B9%s s¢levang drug and/or

and s for about 14%

the abuge RnsR oG ) B a0 a 288 R MURLR Brhg ¢ st or

vi) in th‘élcbinboﬁlﬁﬁn GOIRPRITthOabusSrdl elRst émglu@bh grlﬁdﬁﬁgﬁﬂbrea%kﬁw}elleﬁh than 2-
e Centre Line Average (CLA) is from about 0.1 to

th
to 3-folgypsgpmpaisd to pe frseca ablets Woen hs 6ompesition i§ apmgtfop! minyip gy a
a n
corte SR REAIROOEER PR ook MR Rofrg 170
vii) the composstiormghaf glahﬁd?ﬁirﬁpmdes a@hitichrcodianes, aboal phraps abbunéss
ani Leridi ne, Fnz yl mor phi ne, bezitram de,

micromgfgf FEREPHMOeOr HETIGF PR EIALT AnAROPEOLIETORSGHdi g than about 355
rnlcronscﬁéi: LBARGbEof tﬁi@ﬁg PRI DEss t X%Bﬁtngd)}; RTER fo{jﬁ?o%@ h 5% of the

di anprom de, rocodelne onor phi ne,
ﬁaammdmmmnmmaﬁbhcademm@hﬂpbanol dlnethylthlanbutene

viil) thedl oxa het gs‘ wg)staﬁtﬂeﬂbrl sililg)(oﬁlg I\%‘? e&p@tﬁ (Z%t%razl_gge Rgerage (CLA) is from

about 081D )éb@mmhl pR&eraBlyoidrh aBOND. 1 foibba ¥, anld@h&k Breferably from about
ydrocodone hydronor phone, hydr oxypet hi di ne,

Oltoab@ﬁﬁ@&hadone ket obem done, | eval |l or phan,
anol Iofe ta

Inone ¢ %pgi at%X loﬁg);)(f g%re]lﬁ:gleg\f rrf hg gC?Uﬁ)econ tt1 %oarllfeentaml allylprodine,

alphapro@ihe, ﬂﬁaﬂendl"ﬁé hagmophify) BeAigamide] Buprgfrplene, baarpiRindk,
ni conor phi ne, nor pi panone, opj um oxycodone,

clonitazgRes wOALAR FEC A pRGHE é@&@morpfp@wda&fé@mr@ml% éﬁw&@oﬁ@mpromlde

dlhydroE?E‘c?enl?eZ 8ﬁfyﬁ§oénc9£@gg @%ﬁ@%@dolp H@ﬂeﬁﬁ@%&ﬁél”@n}eﬁiﬂ& 'ﬂ%

dloxapltetyi I’ﬂiadmdte;, dipigaisic eptaoyiheattheheptading othylneshytithemeofene,

Further, .the ngn |d anal gesic is ele ed fromthe
cthylmqsplpey ciQyHierae) ?‘F&t%‘f’ E@E%M@.Sﬂ%%e m&aon? élbf roypethidine,
1sorneth'a96ﬁ%r REBPemidBAO RN, 1K, ‘ﬁEl‘PJC?Hnorg hanol lofentanil,

phenacetin, piroxica suféhtanyl unl |n

meperldlm, encpeazom|, ahgheocirmnoheations, nivyaboat lesrpémd: mymplmes nalbulphine,
er eof Preferaﬁg%f t he o ioid is h codone nd
narcem? H%C%%P%BF JIOGP BH A g g ™ 58%‘%1%?’?}‘/ Ork?r papvretum,

pentazod PHiRh&dbxoN®, r@eﬁ?&o&h@“;ﬁfeﬁ&hbﬁ;ﬂphﬁ@ heRdRkidineSpiminodine, propiram,
hydr ocodone and the non opi Oi analge3|c IS

Propoxyhene rwfq:@t@néntlhd@e,w Za@@MMgtmltﬂdmﬁtamdmxw@?themnf

K ok
Fulr‘[helr,ptr%o%g1 0p1 elrc a{ Felécte %rg ttgedg%% < s'{%% Soifng mgloghen
aspirin, eyl slespra&@utndaﬁleﬂﬁcmr kam[&p@ajﬁ@&nbpﬁ@awm Biroxicam,

pent ahem hydrate and about 500 acet anmi nophen,

sufenta%}drﬁumlg@aép @aerfeéort pghp and eplts, hWHé"ﬁS ﬁl&%mmgres Biessady Resforably, the
opioid %ﬂz BRI !aﬁ& cgp 0ifl. aﬁéd@@snc aatcétg&'inogp& or 1bu?r0fen| More

rmaceut | ca corrp sition~proaduces asna
preferaldhahaopieid iz dgdioygodone and the non-opioid analgesic is acetarmnophen
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5 Cmax for hydrocodone from about 0.6 ng/ni/ng to

about 1.4 ng/nL/ng and a Cmax for acetam nophen from
W@boaw1@d38 ng/ nm/nmg and 7.9 ng/nL/ng after a sPEUL2007/073957

dose. In another enbodi nent, the pharnaceutica

conposition produces a plasnma profile characterized by

a Crax for hydrocodone of about 0.4 ng/nL/ng to about

ncona R PG AL ARy Bt when
single d89S€mprikey §bo@N9HIEST BARRBHSR Bitartkfle bBRaRMAARPBRERUNH GBbut 500

conposi tion produces a plasma profile characterized by
mg of aget@mmophey, adiydsterscd dothe peficifty wherfsting. Preferaplnivhemyadromistered

about. 1. 0 ng/nlL/my. and a x fo acet ani nophen of . .
to a hurftEihiche e BhcTH AN oIl ol fduceSE R PRBIE My Blotgrized by o
Cmax f&i @héodesetrommubeet (.6 h/nayhedb ABOtS,. 4 At L@k ladta Wnax for
har macoki netic profile is preferably exhibited when

p
acetamipphenday RO dSen & Bhpne s 7 AL me wierarsingleifeico db arother

-0l r . .
embod {2 AR RSN STRIEA oI AR A cRled by
for hydlgoascﬂdﬂeg)ff akﬁflﬂrﬁ).ﬁ'agg‘fhﬂj/mg% elebuit SQﬂgﬁmglétﬁ@ Brécpaﬂn&]:tﬁtfor ddeeaminophen

a rm produces an AUC for h ocodone of apout .

of aboub?§ g %@%‘?au& W ngaumesrsr ﬁé%ﬁ{e/q?ﬁ?-nﬁl Yeh anodper ggbodiment,
e s3] REAPMET ARSI TR, o
hydrocddonerpHfroaiabest Gt ndto@./ingrto hjpolutdcdolgmd./mgfand b dirhax7fod

ng*hr/ /g t t 26.2 ng*hr/ol/ d an AUC,f
acetamilott it Hohaious Ol Tab ool 5 ar Byt 4 Singt fose
In certaftPer@bdMah bt thé Mllowiny YRimadinel RoeN prertably Behibited when the

¥
dosage form produces an AUC for hydrocodone of about

single dopge @rayishs Abaut df maofdhydracodencbitagiraie pentalrgibydrateand Abgit 500

s o Qi B ATMIBRISE RS S5 B AR e

human pdiievit, ticoddsagefodh predirassn AUC foe hphatsmme ot kbt 9.1 ng*hr/mL/mg to
conmposition has a Ekgha3|c releaseagroflle,

gu&?&.@ng{%?/?@/ggstg about

about 1§feechimigpg aedsn pREsEr aectammophengfy :
50 ne BB Gl bR o 51! Bl BERNRE APRDR N krcodons

of aboup@ftnglikrimhyrdg &t €hout 26.2 aptlaimLanbadi ameAUS, fot Aeetaminophen of about

foll ow n har okinetic profile is preferably
18.4 neghpkmbiealy %@hﬁ?ﬁ se il doset wﬁ%ﬁriegiggmtth%oa%ge form
producéé%gbﬁy{gl@ FGOARIRG 0Bb A6 B LE1 IPE AL ARSRT MY Hh3bEuAIRY AP L /mg and

ng of "acetam nophen, adninistered to the patient,
an AUGMvepcdtaninophen ¢frabbet 2807 pgitinenl/adnto nbsuted3ednShrind./mg. Preferably

S R T T
release Plof@DAHY wherkdh RBHIH pHAsE 6f BB M itrh-ritd of 8l 8dst Mizer@BflicRor first
pl asma 10 WO 2009/ 014534 PCT/ US2007/ 073957

order fog eerteminogh¢rogndaacrolondoner fast drder fae bydiptasiophbatgktcabout
2..34, ng/m./ g to about 7.24 ng/nL/ng. In preferred
pmﬁdﬁ%ﬁ%%%%%bnts such as Formul ation 15, the dosage form

In certafir @albteBc@s,Ehé fdlokvindpylthmeaskomic oAb dlipreferably BeHibitddWhen the
to about 1.51 Eg/nt/ng and a C for acetam nophen of

single dg%mmp,_r_lsgs_law p@oﬁl@zd@m‘@@@neﬁqi‘@@rﬁ@ peﬁ_tptppér_lihy rate and about 500
mg of acetaminophen, administered to the patient, when fasting. Preferably when administered

to a human patient the pharmaceutical composition produces a plasma concentration at 1 hour

(C1) for hydrocodone of about 0.18 ng/mL/mg to about 1.51 ng/mL/mg, and a plasma

10
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5 1n certain enbodi nents, the foll ow ng
phar macoki netic profile is preferably exhibited when

W bw9/0siseyl e dose conpri ses about 15 ng of hydrP@LUSINE073957
bitartrate pentahem hydrate and about 500 ng of
acet am nophen, adm nistered to the patient, when
fasting. Preferably when adm ni stered to a human

atie armaceut i cal oduc
concenlianiht BBHEC AT ACT BRIATEN AGLI L& Erel Ty BB YRk L ime.
In prefefrtreﬁ @hﬁ)@@h‘ﬁen@s s30h RYF GiladuTRL InO1 Sa%LHosﬂgz rrﬁ%dﬂu/cé@a cangk a
for 10 acetam nophen from about 75 ng/nl/ng to

hydrocqad@om of ®®Voﬁémgtmh/gng torebputef. 2t ngthlénmgadil aknlt for acat4mainophen of
sa rod S for hydrocodone from about
aboutzgg gﬁ% ﬁ% ptygﬁg%ékﬁf ng/nL/ng and a C | for
In certafC&hBIRiMORE aRe fdll@mn@ﬂkﬁrmacoz&ldﬁl@/p%ﬁl d}ﬁr@feamyl ExItbidedl when the
ng/ m./nmg. In certain _enbodi nents, the dosa

single dgpoenrprrscnakeihp meoidydrasederedripetste ﬁ@ntahﬁdmhydrate "and about 500

mg of agéc?wggf Qﬁﬁlatflét&gh ?&éﬁlgg)géen;tf %%( f&‘sﬁﬁg? gﬂ?ﬁg&b oy?' gg’n administered

to a hurbirt patichthe pbﬁﬁtaﬂhﬂfmhgtd]ﬁlajsﬁloal]ﬁocﬁﬁas ﬂgla@rﬁla concentration at 1 hour
acet am nophen. ﬁ%efe red enbodi ments, the dosa

(C1) forhngiosadger et kot ilemerd e dr g hengiad 43t for
acetamlﬁgll?rﬁr;c@'ﬁd?ﬂgm 2. fSr%gmd%Eo abo 31’55 ggé}%’fnﬂ/ﬂlgaq{% efgrrgcfsembodlments,

after a si se o hydrocodone
the dosdgetfeonmh patdecespeit ﬁhé‘tyﬂfoﬁdd(awefr(an db&00.4fnghafL/mg to about 1.06

t am noph | ta t he do
g/t 3 0 R Emebi R By ar b imt e 633 295 ngthlmg
In certaﬁﬁ&ﬁl%ﬂuﬁ@rﬁlé‘ QRe H6P% ﬁb@\gsroauo% agg{nmnea@lafapwdraco?o@ne and
, after a single dose of 15 ggdﬁﬁ ydr ocodone
c

acetamlggplwmtfmtl ébCpJé dtlﬁh@mifwtd ehow hdus 1gf single dose of 15 mg
referr em iments,, th a
hycrooof B BRI en BuRAFH b Ebon B SF kbl I fRIARS
embodlﬁféﬁttsaﬂl’fb Td@ﬂig@ Mront HrdduelaWonibind (g]gfdiﬂh 0 cédtand adsaminophen
/i, after a S|ngle dose of 15 ydr ocodone

from abpik bl AEIEL (opn BRdANEaR AT ANeBODSKEE o me hydrocodon bitartrate
pentahe?rﬁﬂcﬂﬁ?e% @@S@mﬁahgaﬁf@fpgé ed enbodi ments, the dosage

rn1pro uces for hydrocodone and
In certatcetBrdimenthehe dbsage 8Om [frodieg g/cotnbisict IC1t foeh@détodone and

fi nce i nterval for the nmean vaIu fall
acetamlﬁ%@%é&wr% BRI 1138&%/1@&/%{?% Zalyots/ ™, egergagslﬂg!e ganet 1 5gng
hydroco%foﬁg ‘oﬁatﬁ@% eﬁ{ahé-rﬁﬂﬁgrat@é’tﬂf QR)C}HQ oe aé%'tatnﬁh&ﬁl@he In ll)_reéeréesd(y
0

pent ahem hydrate a of “acet am nophen. '
embodiments; tie dowge |ﬁmnepmducasfa oombimetd@ﬂ foir hfydiocddaoie @oddogteninophen

pom 3301 3550 RO 50D S R REB L oI B b

pentahehﬁﬁydrhk@aﬁ@@()o dfacahmaphénied G for hydrocodone and
acet am nophen for the Control ranged from about 1.46

In preforigd gmbedigagnia. thegfosege fonm pwdug@s(}ggtc@lhlg@hCI for hydrocodone and

acctamipgoeh e A iof 37 nemf Sith® S hcanBin s e el BRGagin e

falling WtwedtfoaM BPRBEAL tPatdae2 Do M@ paiftce atsmgTe%s@@m flg
provi des suffiCient plasna Ievels of opioid nd

hydroccn"@n@ b1t@irdtea1¢ata@e@mydta®e @ndoiﬂodfég af pesthueinpplren; nTkmaSPi% confidence
interval orfltcgr% 1ne¥ CVYI ftop hydlrgl one an(i1 ace an%];lgp en 8¢ t[lTl]e presfgr?ea en(%bodlrnents and
the Control overlapped. The 95% confidence interval for the mean value of combined C1 for

hydrocodone and acetaminophen for the Control ranged from about 1.46 to 1.96 ug/mL, after
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5 When adm ni stered to a popul ation of healthy North
Ameri cans or Western Europeans, particularly when the
WO 2009014584 on i s adapted to be suitable for, orPCHUSNIEBE3957
for, admnistration to a human every 12 hours as
needed, about 20-45% of the hydrocodone is released in
vitro from the pharnaceutical conpositions in about
. .1 ho and about O 45% of t cetam n en.is
admini Gl A B 01 1o T P OIS DAL A PO TeRUREBEF A7 AL me of
acctaminBptRAQY thd Hi@Hn dafict. Ghelddtdl %%Vﬁfés SuALibRt JAhsrdy 1cGels bRopioid
anot her enbodi nent, about 25-35% of the hydrocodone is
and nonogicederddsie to ipravadd # tduetine inpaarinteositt wihin about 1 hour after
admmlsgr [TFOSItI ons in about | hour and about 25-35% of the
&Y hni nophen is released in vitro fromthe
When aaﬁmlmawé a@abulamm@ﬁiealtwﬂoﬁn rahgitand BOWesteth Burfheas,
at 50 rpmat 37 C. Further, in another
partlcul@rrl(b vhewthetformylafiemisadarod trba swgalﬂy doroeiaEmacq for, administration to

a hurna% 8{5] q’gﬁg (ﬂ Iursgighg%b%g Afh%glﬂ?(g gg‘%) d)cf%l% %gdg&fb%l'gfﬂ% ﬁ?glea eﬁ r? Uktro from

the phaﬁﬂ%e@lflcal &d&npdmmdixseﬁ alvaun d phrarand aboe 202686 of the\&bétamnfopbm is
ical conpositions in abo tf 6.h

releasecfal@o‘a@ groel 6@ AMACEHIEA LEHRPOSK IS i} ?’hé’Hf h%f in @8% N H@d/&t 50 rpm

at 37 c’COfIn alﬁgthlay %Q&(Fglgﬁ‘te aﬂ)(ﬁlt QS'S%%sﬁdthE [18 ne is released in vitro from the
harnmaceuti cal conposition in about 8 hours to about

pharrnadéutlhdmomp@mdoas inl abast 119096auaf altone25-a6¥t elithaaehennoshen is released

sed in V|tr fromthe. eut.i ¢cal osptions . _ .
invitro (5 ottt RIS ALt IT i 4§ REAE 0 S 37 <.
Further SRASIHEEEhbodinchte @iSibas? DB thd 18y Y HI8ROHBRadE from the

released fromthe 20 pharnmaceutical conposition in

pharmaggydige! @niposition ibateio &thom thabeus 13 mdurstant eblorst@89 tofabout 99% of
the acetaﬁnnolpggne 1&a Wgaﬁ%ﬁhe”u@ i ct)lhespsharmacbeg%/lfalgorﬁlgm,lmoqs 1 ag%%[ Lﬁ hours to

about 8 3531&&138'1 M8 andi@kr érbci@tMest 1e45b o0l e hyﬁ.lifrodoﬁaﬁé is98%ded from the
of the hydrocodone is released from

phama%lélpﬁaf@mﬁl@an i ghaws 8 ibenigrio rbouddé lhlpurzﬁ@nﬁ slileastdd apfohie

acetamlglé‘q)ﬂ%ﬁ% léaaggd ﬁtw{rg ?l%ﬁn AR Iéchgiﬁh tcglt‘ratlca GSth tﬂ)?lg Iﬂ%bdu? 8 hours to
ease Invitro fromt arnmaceutical conpositions

about 11 hombolmtanﬂ!&ehembﬁdltmmZ 5t lads 95 YolaX tln@hlyckocddbnama’el&es’ed from the

enbodi nent | east 99% of t he h drocodone i s
Phamai*‘é’l“é%ls‘@HmPFl&H? ﬂlh@?oubﬂi‘PWﬁé% ﬁ'?‘?“éélz 3 it feawt Hore bt

acetamihoptAU§ feldaQe AROM Lo EdnD@Y fﬁ)ﬁaﬁ{h@eﬁka gﬁﬁﬁosﬁ%ﬂ% &f aBdd®9 hours to

acetam nophen is released In vitro fromt
about lbhaumaé(@um anathec empodintent nslenst 94hoof the ltydmcsdmm is released from
12 hours. i ment

t th 149
the phaGgyicst g HiopcB e TIRE R aBRY BB i@ 180 or e

acetamiBBFHNBE RYsSdin GRIROS] the %ﬁaﬂn{hchﬁfo‘él tdmapbsalayin dsdub @@‘ hSurs to
and at | east 99% of the 30 acetam nophen is rel eased

about 12 howtist fparfatieancntbed iment. b deasit 998 apt ﬂ)@rlmé@nc@dmss fofeasedsgom the
e e A R e L S T

acetammslﬁhiindmrdl)éas&dlm Wi@s Mohaght Pharntacagapt ﬁdnﬁc@ntﬁﬁs $latioabll & hours to
intended for adnmnistration to a hunan, tw ce

about laapw haxetr@é@@éﬂeml@%mela& afy lgast OBl hdieeadger aplgesed from

the phatrfct Bt G SR R T AR IBEC LR nEPIRARLINR D, o
acetamihhpheaaete&emsﬁbmhémo ifionT thk @hs@dhceutioal d:crmpo‘srtmms fithkess than about 13

har naceuti cal
hours. P
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5 conpositions in about 18 hours to about 23 hours. In

anot her enbodi nent of the slow release fornulation,
w@oobesss4 95% of the hydrocodone is rel eased fPCRUSI967/073957

phar maceuti cal composition in about 20 hours to about

25 hours and at |east 95% of the acetam nophen is

released in vitro from the pharnaceutica

tio about . 2 .about, 25 houyrs..
Howev G RRRb b SRR LT HERE SBIOHANS [ PR =P AL DSt BhIE for.or
intended@forl a@ﬁﬁﬁlst%':héw to a%ﬁlnfahetwhé'ed&é?@oﬁjsoﬁb%dé@ 1@l R 38D X, 8Mhe
the 10 pharnmaceutical conposition in about 21 hours to

hydroccglone s 12 aﬁﬂdtfrcgn tredbharmicsatieal 908w efitiethia abanfe]tSalitmms)i@rﬁé)nut 23

i s rel i.n vitro framth h ce .
hours at&(g%g%s? nog the acggi ?o%n i rﬁfeggq(ﬁn% K meg Rl&) gceultlﬁal
composaitRk e sbRADO HouR é abdut LBhsuS! Mnadsth@asmoainadofRislovatelease
| east 99% of the hydrocodone is released fromthe

formulagigay stdeasti% af tf@dwﬂwptiwns rflcaspd fromathe phypacewicakgamposition in

about 26 ﬁPuljg 2 %ljc'ouff‘ Qg h?ﬁrs aﬁ&‘% le?.ﬁ Y Qf oﬁtﬂ@ a@t %ﬁ%&%gp%neaséd in vitro from
eased 1 n Vi ‘har maceut

the phagearpotsdal b@ﬂposht[btﬁbmaﬂﬁoﬁ 20 thtMsSo tlooua s ibuR6 Ihenotker chitbodiment of

yet anqt her enbo ment of e. sl ow rel eas
the slowf BilGase gﬁ Htiogy at ?5%9%/9%? P}ﬁ‘éfOWLH“ f?ﬁ%edu fgom the
pharma&ﬁh RAXBhobiBBh M‘Qoo%h@![ H&%'ﬁf bisk 28 981[&@%&1%1 hORadt B50d SFSke

an about 27 hours and at | east 99% of
acctamiaggtcarns ra:bq:ah@ini atro dloevthe phanmageitroal éq‘mpnsttfws in about 21 hours to

about 22 ga{lrg emo'él?% :ﬁgg)gaglg%llttg 0 l(lﬁxg ﬁ%lgéc’s? ﬁtgl%galggegﬁgat[ le%Zt 99% of the
hydrocd JOUE e RBscRIFyth HRS ArAAFRAS] thaPoi@! B dbB8 2ok RY:Bbut 26
20 conprlses an exci pi ent capable of controlling the

hours agg @tgi,earsé Paxé thmarctanunendgn ¢sore asﬁaiyle itewfrpmi tsegharmaccutical

cornpos% Ene ar?b ut 39 Bo%rls 94 Ot%out 28 thﬁlg% ldl¥1 r?%e? fmo%ﬁeﬁ b&rdlrneqt ggthe sllosw release

formul 8B A Wt @é‘atswwﬂ oP¥heMBdtocedbrieUs krdeust® Fbaad pbamﬁbﬁ&ﬁhl composition in
ha |n9 of the drug-containing nelt and the non-core
less thap a?@u,t 2 élog}@ragg ag ]@a@t&g%)q@he 99F‘gar§@pghqnd§ g¢leasggh iy vitro from the
r ri ses about 500ng of
phMﬂmg%@cgﬁgn %%Hg%gagggﬁia%@927ﬁagphydrocodone
Ina prefnrteﬂrdrrr‘t@ti&né&ﬂi the pteah& mvepdo@peviden a@nmipbetiore whodi theodre layer

t he present i on @6$V|des a Ehar ceutlca
Compmt%ﬁ‘%%‘?ll’lie’étricaﬁ% Fﬁ coptrolliedthe 4 Ay Adibhnsrye Il%ig?éFompﬂseS

an excipiPnttdlbsb1C FPOShY {%rbasfn ShCRUE. FANRL:, & fe$@8 cibodiment, the core
m xture of (a) at |eaSt one opioid and at |east one
layer is fmangfactvoed b)jpmoltd:xtmﬂblg &dlogved (by)dimtt shepisg obthe drag-eontaining melt

and the B gpiiyer Oy oA Fat 1% OFh B oA AL s g gomposiion
compride@¥Bdut 30068 15P héEaRinBphdneAItabeiel SSAE ON Ay dIOELddRE Bithktrate

anal gesic. Further, the conposition is adapted so as
pentahemghydseteusef ul for oral administration to a human 3, 2,

i anon bR, Bcdvfiseb Bl B oRE TRk ety oy gavine
core layeOam 4 B&Scry diyeeonohi dntpobihien, fthé Sbdreandr t:dilﬁpﬁs%@ @I’iﬁhxture of (a) at

non- opi oi d anal gesic conpri ses acet am nophen or
least ong i9pigihrchat logst enplitst ranaeiigid applgeypi (6) er legshphg wessaltering
o _
pharmagén{lgllcgﬁégl C a@i@ olgﬁnejgb? a&; ?%eﬁg&h e%%l Eqih&&lﬁ;] e@]’]fﬁ'gg core layer
compn&esrb’o]dasment secbhda now-opoal maﬂ@yxer Foothg tl&e:amp@a)lon is adapted so as to

cet anm nophen; .and (b | .east .one te alteri
be useﬁ?l for ora (Pn%mestratlon to a(hlzrnan 3,2, 0or { times dal? In thEs ernbogdlrnent
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5 pharmaceutically acceptabl e pol yner, copolyner, or a

conbi nation thereof. Preferably, the polynmer or
w@opobuser is selected fromthe group consi stiPgr/G$2007/073957

hydr oxypr opyl cellul ose, hydroxypropyl

met hyl cel | ul ose, hydroxyet hyl cell ul ose;

pol ynet hacryl ate, polyvinyl al cohol, polyethylene

O LR B ERT R -
comprise9 B&dt$rhinBph@f or iPYH6RKY @B YlcrombRYIhe @bldid Q&ﬁ?ﬁésg%ldrocodone and

pol yvi nyl " al cohol’, or 10 conbi nations thereo o
the firstrand ghqpyeedred ai-gpiotdremalgesiy vemposes eogiominophen. sFwticadn duds

from,t he grou consi sti. of . pol yvi nyl ho] and .
crbodigb UG ERB By RN DbbrepRint Uit R TRl o R tcring
pharma&diiesiyEiatptable §olydidr CcoPpblydece! @il ddaibigitioh @hdrbss, Paéferably, the

controlling polyner or copolynmer or conbination
polymey preGopatynics 1nyedastedifrom the gipwiiconporting ofdweraxyaiopy bgslkplose,

) t o o oLl
Ly I N e T
polyethleiie dxidaadtcombinatidss thdofr Metcigdferably,hise pslesmensr copolymer is
selecte(i gﬁgﬁ%g@h%{cgqsgsggg %gﬁg%g;x%gﬁ)z)y ngg‘lfhé{ ghglotserj Gnd gglgrgglry?alcohol, or
cmnEFREIRLEIE S5l OSIERTL b e ot 4856 o
consisting dfi polyomyl s FaheldnHpPE chyldncesjde(ddft sefmdyracsi &hitlerdimythis

.(not .sticky); 20 .prqvideg fast djssolution in 0.01N
embodifyt. e afedf %ceﬁaﬂa_ﬁ i ﬁ}f&?@ CPAYRTINE BpHLEST gepohaRgor
combinBE5H @ErebNR aB6@LIAMIUHINETND:I NMJFE pRIABIY! Bie kAULS AbkthRiikbphen to

O mnutes of admnistration to a human patient; or
the rate ceptrglhing pelesrcaongapobynpir gineombtiaten theraohes dbepidill & pomt S:1. As
. w.thout additiognal. pignents. 25 1np certain
providel i U RfCRY oA S MR o EPmdsi et ¢ profite is
the nonRES Iy @lHay aelshitbht efithetigiiowihg chabaigligicdose conpri ses

about 15 ng of hydrocodone bltargrat% pent ahem hydrate .
@) ahgtagbelt dso oot fgclotftcidenenindiieh, 7 rlwistuudity @ induction-
sedaiﬁ@?E@Bﬁk%ﬁt’ when fasting. Preferably when _

admnistered to a human patient the pharmaceutica

(b) adsposalty dy (pototivcks a pl asma profile characterized by
.. a ax for hydrocodone from about 0.6 ng/ni/ng to

prowdeéé@é%&@@l%@ﬁ@%@i at ¥ EfRexRF theroae BYSini nophen

released 4t QRBRPH bof GreBic BT HIBN AWe Aod-cHY 155%{r %‘ch"ﬁ{ b@mifutes of

~ single dose. In another enbodi nent,
adminigplatiomicebmarpatconpeosi ti on produces a plasma profile

characteri.zed b . Cma 4 .2009/014534. .

©  BeTiRsuF Sty tiahdp g BpGHERS Mg fiong) njements.
ng/ m./nmg to about 1.9 ng/nL/ng and a Cmax for
acet am nophen of about 2.0 ng/nL/ to about 10.4

In certappogmbpgdamyeris.tthe fodlosiingphargaekinatia le aprefesably exhibited when the
. di men h h eut.i cal. [.1lon u
single d%?% é;onnﬁpqgsre% ?‘ti)qué lg Rgﬁ,cgfg lg}eafolc?é%negti}tagt%gg?(nt%%e?mh&{rg% 458 28ut 500

mg of abtekhaopianadminifttett@tepatibntbwhed Rkiing Rrofceddbyivhdn Bdministered
ng/ m./mg and a Cmax for 5 acetan nophen of from about
to a humargpaiigntihe pharmsceisat conmsHignPredHsea? plpma peqfilg pharacterized by a

Cmax fgl%%rocodone from about 0.6 ng/mL/mg to about 1.4 ng/mL/mg and a Cmax for
acetaminophen from about 2.8 ng/mL/mg and 7.9 ng/mL/mg after a single dose. In another

embodiment, the pharmaceutical composition produces a plasma profile characterized by a Cmax
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In certain enbodi nents, the follow ng pharmacokinetic

profile is preferably exhibited when the single dose
w@eawpoisses about 15 ng of hydrocodone bitartr aR@&r/US2007/073957

pent ahem hydrate and about 500 ng of acetam nophen,

adm nistered to the patient, when fasting. Wen

adm nistered to the human patient, the dosage form

for hyd RS AL ARG 00 A TLIHLS T9010 TgabiHADE AR Ahdhstfotsetaminophen
of abowf.5 %O f%ﬁg%ﬁ{% tﬁfd/’bﬁg@l 4 n@hAUne2icPa BASRIdoRL./ Byt SnARGWmbodiment,

T 'nmg. I'n another enbodinent, the dosage
the phafragcrviinad deropssitaon prodides e phapaie pealtlo wbaragtrizdddyta Gmex for

* h / b . * d f
nyarocfue i FhiTRah AR Bl R piPrate BBl 70, o

acetamiR@piten/oTioiabou 3 Yaig/ADAh H &Y atRIbedingBAl /md 4fer dasadedose.
form produces an AUC for hydrocodone of about 11.

3
In certagprpbqdimenty the fodloyiing nigumasiyinaticprofity inprgferablyaxhabiced when the

- f ] h YA To ks
single oS B R bR T Tl BB b B BT a4 bout 500
mg of at¢tamiropbert, ati@irdfterce e teeaténtt Wrerpfaatimp cWlith adhinistered to the
conposi tion has a biphasi rel ease profile, and
human Piicpthe dopeciEn npPtSEs ot Kiefer R5dpeodsn af 850 “rlereehgl/me to
about 199 ngeﬁﬁmﬁytﬁig hn@in AUCGHor aQerthﬁfnoEl%n %%B@trﬂg’%? /nﬂfyﬁleg to about

zero order or first order for hydrocodone artrat
59.1 ngplermbhegr hyaiothice cmBodinent éret duismgeefivho girerkiesan ADE for hydrocodone

|| ow ha coki net i rofile js ferably .
o aboul, I irgb AL TRE I Tea 267 hisfPhblee Sl iy RUELSL AGtaAmipepheg of about
18.4 ng®hr/MY. 4 O&PARNE7RD hat Al 8 d entRNAGHY Shb8indde tﬁ@_@éétage form
500 of acet am nophen, adninistered to the yatlen
producantierABadel hgromretapiibby! Wkng Hufins erabgut kol ag thaimsiime and

tient the ph C L cal 0sitio roduce
on AUG g abtbrmiptBact PPl st 1wl Mt St R PSR e Prferebly
in this e@fbodbfetit, tBe ABviRg/rifk/oMecléRe abMatphdmPkedaltdiiBositedichad a biphasic
pl asma 25 concentration at 1 hour C 1| for
release prodilq e v B cagorhasooithe iyyigo/raty of 6elease i zeyo ouder or first
ot 3K oyl QPR SRS ST Sy o,
pentahemiblydratodone of about 0.32 ng/nlL/ng to about 1.51
. nophen_ of

In certaﬂlgq/q%_q/ i er?[g,q[g% ﬁo%ﬁéﬁ%&?@%c prefile é}ErgFegalﬂly g}ih?{ﬁrited when the

single dBOQFHFREL Sbouk 1S nf LA IRMRG IR BRERK h&ﬁ&ﬂ&niﬁ{rc%ﬂe' a8dlaBout 500
preferably exhibited when the 30 single dose
mg of acgapmiopben, abmutistdrsd g thefpahymly wbedsengdyi Rraferabdy when administered

ent ahen hydr at e and, about . 500 of acet ani nophen,
to a hurB S Tl B0 fls e RS Ao n el e S pSE: SRR 3 1 hour
(C1) foMidRRo @ABhOb S4RLEO 18 %g/nmn%(}@ UbOHASBn F Tl /HS2Q & 39D 7
to a human patient the pharmaceutical conposition
concentgptiopat édonr 81 dyrmacte en af dbont 284 nghol/mg to@bputi o4 ng/mL/mg.

hygr ne. fr ; / out 1.
B R T
hydrocoi@habf dut 0.3/ di abghtml.s Mig/nlimpraall @riefdr acetaminophen of

enbodi nents, the dosaqg from produces a d for
about 2gd diefebdmh® abesiy-a®BgMlgmes ng/nli/ngy to about 1.06 5

In certaﬁg%%(ﬁ%el?[g,qh%fo@lo%viﬁéjéhaﬁ%%ﬁ%?ﬂ&cgg%[P@fﬂe fid ﬁ%fe?@ow Exifibifed when the

about
single dose comprises about 15 mg of hydrocodone bitartrate pentahemihydrate and about 500

mg of acetaminophen, administered to the patient, when fasting. Preferably when administered
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In certain enbodi nents, the dosage form produces a
conbi ned A for hydrocodone and acetam nophen from
W@bwan145348 gg/ nL to about 3.63 gg/nL, after aPGI/Hgl0e7/073957
dose of 15 ng hydrocodone bitartrate pentahem hydrate
and 500 ng of acetam nophen. In preferred
enbodi nents, the dosage from produces a conbi ned C
for hydrocodone and acet am nophep 10 from about 1.18
to & hurggy e hE BBdfas S oo RSP Ot o RlgHEe G Bt | hour
(C1) foﬁl?yd?&&fd@ﬁ@ﬂ‘@ﬁ%b@hﬁ @50 h@hf /mRes bBAR M (WA LEN&NAd Q0! 39
0

of” acetam nophen. |In céertain enbodi nents, thée dosage
acctamifigphengrane ab®s 28/ Sowrilmeg taGibohib) . Shyndmdloowode pefered embodiments,

v osSTHATHRREE, LIRS0 o B AR e 16

ng/mL/Rigtadd bI@t Br peM a6 phdhyEsm bBow@?d7 HRPMMEN@to about 4.43 ng/mL/mg.
acet ani nophen. I n preferred 15 enbodi nents, the dosage

In certagny spbqskimente.dle dossaprfirmarodices g compincd &ddonby dipgpdone and
) i f .
ccctam BEHATATIARR | 4 ATRE borh %, SO ah LHRHG ot 15 me

hydrocdaohabitérate pepehtaligdidyy grdd® agdf s@amigogtfen. In preferred
.acet am nophen. In preferred.enbodjinents, the dosage .
embodifgpis, HF GRS SO ORI @&0@%146&60 lhﬁpanﬁbsér&a@@e 4 acctaminophen
' : : / ' 9 :
from abBGef @@hg&m RIaht §-|7§9§/rnQL Adt09 sfﬁ‘glevk}otsg of g%n%grﬁdimﬁgdone bitartrate

confi defice | nterva the nean-val ue

pentahebehydren aath 606 mp Gheegghmophen.about 2. 00 gg/ L, after a

In corta bRy d P B0 201 CABBIS Ik Eirosigns ol

acctamiGOPHcndRIIE Bbout NI AT ab abowD Tt /HL, hRer HYAEI0a064TE 5 mg
and acet am nophen for the preferred enbodi nents and

hydrocqdese bisartreis| peotabemiygeste a OgBgwE enstanciaapteni dn erojerred

far, the nmean .val ue .of combi.ne for . hydraocodone and
cmbodiBhs: IF SETRE AN Sees SSREIAR Gk et ST 265 pten
from abbat 1L39Qg@8l flaboaf 2.8 ugmBificAh Sin@lcedbsasf 85 Higldeocdas: bitartrate

of 15 ng hydrocodone and 500 ng of acetam nophen to
pentahepilay diptgand SPAmecitacetamenopBeit-r ol provi des suffi ci ent

oSSR S SO AT B RIS

acetamifOpHenalftl €80 204D nigkh T atithahe 9WWieanfidecolisteakeldr i@ rBean value
popul ation of healthy North Americans or Wstern

falling imivegseabryt 1.6 paetmle tn dhouy 2 {A e/ mheafics pingk dasp of 45 mg
hydlrocog%ﬁgJ bitdihR ﬂ%ﬁtaﬁ%h@?%?% Inﬁ{l SrPBOg[{I% 'oplicee%%@gﬂél%ﬁl’ The 95% confidence

m nistration very urs as
intervalnéedadincdldduor RQdrd&ddoat atidecchwndinogied doethe profedrabaeribdiments and
romthe

the Confrghierlnarhibg 05 gion %%Fiigﬁéaﬁ%g?%%%ﬁh " %‘fsc%%%l for
hydrocct%féggélgcﬂ-ffgégﬁniﬁ %g?gp@g/&ﬁégpr%nééﬁﬂr&ﬁgﬁguﬂ llr.‘46\"ﬂot 1"66 ﬁ%/ﬁ%ﬂi after

e pharmaceut’ conpositions i n about |hour iIn

adminiskeréiChs @single doprof It mg hy@ocddonanod 160 nendfadétammtophabmute human

. - 3R% of the hydrocodope is released in , vitro.fro .
pationt ¢ i CHHEH R 4R UL e CORPOR T B PR 80 MBS Effesic o
provideaedictién i pdn Phtch S wieieh apdh 1 ARRANaft& ddflifi8eafn. I N

vitro fromthe pharnmaceutical conpositions in about
When afinénisteicd t@ 2 pepwatiq ofdicaBlay Nprth dtm@iraws orsWesternhiayropdans,
particul?rg}(l) tglaglré gl%;‘fglgnqn];ﬂgﬁogr{ s aaatlptle(? &% s%?t%lgffort, ISF inl‘g%(a&? %099 sdifinstation to
a human every 12 hours as needed, about 20-45% of the hydrocodone is released in vitro from

the pharmaceutical compositions in about 1hour and about 20-45% of the acetaminophen is
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phar maceuti cal conposition in about 8 hours to about

12 hours and at |east 60%to about 99% of the
wa@ewpanssophen is released in vitro fromthe PCT/US2007/073957

phar maceuti cal compositions in about 6 hours to about

8.5 hours. In another enbodi ment, at |east 90% of the

hydr ocodone is rel eased fromthe phar maceut i cal

05| tion in about.8 hours.to ab hou
relcaseq BES G600 e PR e iaLraRbme v Bt Sl D1 AP b0 rom
at 37 °d. rAMnbiter BABSIRERULDSRRD 5 3BIPESthE h ng&l‘écédbn@@ﬂéleagedlﬁ%t% from the
to about 11 hours. In another enbodi nent, at |east
pharmagSgicalfcontpesitipns webdunkhous anddhoas 2335 ¥arfithhecetaminophen is released

i vivo O MG P RRER AN it ol My IS e P im 37 .

Further/ i@la@8&eferhBodiinkhit) aﬁlemo%a)mﬁ@hm@@idbh@ﬁlrel@mwni th(énS
in about 9 hours to about 12 hours. Yet in anoth

pharmagqphissli GeEOSIIAR 11 dhput 8 9YEsite abrutt Rdoppdng @bk@éﬁé()“/sto about 99% of
e ace ARSI SR, Vi CORIAPEHOLE Sl AR a6 rous

about SISH&)ursadﬁtaﬁmhmO@hlﬁfmmSnt[ &l leass 806 off thd liydoododoms ishelcased from the
phar maceutl cal .conposi tions about 10 hours to

pharmaliggiaal cpmMAEiPS in §5pUAR GO é%&sd%@ms andt et 0 Vorios

acetamlhB@pelﬁ}iQFéP&aQQcPﬁevliré flof] t%@%ﬁ&’rrﬁéc@&ldah@om@@ﬁ{o%%‘?%du@ §|110urs to

osition I n about ours to about 12 hours and
about 11 basts. DS8othtr ethbodiven@ni lnapRe éfshe by dageldne i reichsed frorn the

fromth ti ns in.a t hour s
pharma gy TBRR0R 3 Rt & Ropk 10 BEcts o PR A EbGrTHITe AFe
acctamin§th i9RY68¢d th8trb @hPHE PpaRendcsutical &asgAitlon9 M atdb€9 hours to

har maceuti cal conposition in | ess than about 13 hours

about 13 hautat Yicemsanoggosmpodieniebleastionbpilief thedhydedcedewedis r¢lcased from

the pha%acrﬁgtl"{)i O(%Pnlti(gsltl nglgl;a l(ft'e_@tﬂo\%l?sl to %ﬂ%toﬁl kilol %nasnéil at V&_ath?%e‘V& gg the
acetamiM@ptnafredasédia igs Mohbth @ﬁaﬂnﬁac&ﬁﬁﬁt eshpRitleas &Uﬁﬁo@b Il @ hours to
for, or 25 intended for admnistration to a

huma
about 12 ipwis. mpnajher gmbadisersd, at {aasir 95 of gy dmgodar is h?éeased from the
V]
parm UACSEOAAN T 1 BLEPTORDELATAOE PHALRREHA e g
acetarmabplieaas tel©@684 of vitrd éroacibt phamopb@ival somglséameth abouyil t hours to
m t he phar maceuti cal corrpogét ions in about 18

about lfr%aaulré {yydsgothenembogiment, pticash 89 e thebsesadare wirelepsed from
the phaﬁﬁa@éﬁt’ic%ll BARFositi A iMULR thRbbodl lj BAS{ arP010dst §998 of the

hydrocodone 1s rel eased fromthe pharnmaceuti cal
acetamipophpogs tdlawed m 300 &dbouthe pbaogegidabecaimsitiods ithiesy thamalbut 13
h at | east 95% of the acetanminophen is released in vitro
OUIS- from the pharmaceutical conpositions in about 20

HowevdtOWhén the aali@ilieldie Retich ofithe fR@hREbn adiapicaeabe Qfitablfor, or

WD 2009/ 014534 PCT/ US2007/ 073957 the sl ow rel ease
intended &nradimanipigationde alhagen, 9806 dailyods 11!€|¢ée¢1§71@ﬁﬂcﬁé oW % of the

rel eas fr r mageut i | t | b
hydroeds B BT Rt b 1 reBRRLTRERS KRR ROk fho fy Bk 2

hours aid gttladst DORREThd sclaeliegshed id rRlcdbddia vﬁtfcoffbmhﬁe pharmaceutical
pharmmaceuti cal compositions in about 21 hours to

ComPOS&E%lé fin ooufk 4 $ haurs ey abayh £ A Bputs il natsiembodinggng OEthﬁwlow release
formulaﬁlgh 6R3&sCH9 C(D ?r e ?Hrcﬂ)ﬁ(l)t%‘%§ tel R Prprn tﬂﬁgﬁarﬁﬁg&ﬁfégp%?posmon in

T el ease arnmaceuti ca osition
about 2&Ih01um t@2bduo A6 dotis aath aulteaSZ 65% of the acetaminophen is released in vitro from

the pharmaceutical compositions in about 20 hours to about 25 hours. In another embodiment of
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hours and at |east 99% of the acetam nophen is
released in vitro fromthe pharmaceutica
W@09p0siss4 ons i n about 22 hours to about 26 hoReBUSI007/073957
yet anot her enbodi nment of the slow rel ease
formul ation, at |east 99% of the hydrocodone is
rel eased fromthe pharnaceutical conposition in |ess

the slovt, ks S R EAERn 'S 153; ER6 50 hEBidrpEodng feligscrigrom the

pharma BARICABRS&IHokiEidh up megl hb@9%0 hbuk 23 holiMand abiekkt 98%, of the
hours. 1In a(greferred enbodi ment, the present

acetaminpptitis rﬂheap¢ Wi \deg f@ﬂtﬂiﬁpbstmacaﬁloaheqrepqsﬁ@n@ or @dusy b hours to
npr n exgl f can
about 27 BB T B R LB ORI on ALl af ol i
hydroccﬁi@aab;l rele@dedi frsh @it phirrh&leefcdl 08mpaiatiSH MGbbolX lRirs tol dbodt 26
pr ef erred enbodi ment, the core |ayer is nmanufactured

hours alrﬂ/atdeasr et th asRtENORhRB i nﬁiﬁa&qdrledrtrcs frapi theyplgrmapgutical
t r
composgéolﬁg it %@gg 'hg%g ! %lé]oelﬂ'gg ?@‘gﬁ . 1313;6? Qrﬁ%cﬁe?r e?n‘tJ ?}eﬁr%a I0§the s}]ow release
formulagionpe $¢asi 9Vo of diepiyidarsdateas icl &36dGonf thapbztr&maﬂmhbcr@mposmon in
and about 15 hydr ocodone bjtartr.at
less thara ahau %@ HV&Pgt%éleasFﬁég/‘eoégﬁ agsti4TRInoB e reonsqd {ravifra geogn the
pharma@fﬁﬁilcgl ‘Igfogl%oﬂg 1ntlQ thz{hv%hf 9Ph¥drs! become apparent to
rsons sk | In the art upon reading the
In a pretietedi drrﬂoodfrnetﬂ’u,ehﬁpteb@dm\cehtwﬂnprowrdce atcomposinon ﬁ/(here the core layer

.conposi.ti ons ed.therei.n as nore full escrib
comprigsS P gRCiDiagh R DECEHTOP % (BF PIRcRes anth PG S07g s pamprises
an exc11§1@1ﬁtca?é1ﬁé b@stah®y RXdasmdahediubablohs, mesSptetc@ddichbodiment, the core
i cant snDothlng of the tablet surface. 25
layer is ma@ufaétuzecti@pn@ttw@@hemlloe\@dfomdlr@aﬂ shapiagiod ﬁleofruggmﬁal@mg melt
and the ’QIO%-%PreelS;eégs;?pQ?yS co&eeﬁitr ??Vgr necg'rAevlgr argg\/éos% &ﬁ%ra grp{hg r<1:ornp051t10n
comprid¢d Bt 800hg romu&ea&mmaphdiwrndtala@@taltsadg of By drutcloh® BitésrAte=
36.1, when (N = 69). Figure 4 depicts Centre Line
pentahem}@x‘(g@é (CLA) for an uncoated fornulation. For a

o GBS A A0, S a8 0 Lo o

personspkeled im therayt uppancdiydy the ddaile of£ o eentiddatoif die-invention and
profiles for Fornula& g % and 16 and Control 1
Composrt&ﬂnsclafa thereHbtmorg fly B55cabedRile. Figure 6 depicts
prelimnary mean acetam nphen concentration-tine
profiles for Formulations 15, and 16 and Control 1
BRIEF DéS(RIP THBN KYUFESW@RES(b) 12 hours. 5 Figure 7 depicts
. in vitro dr rel eas es f hydr
Figure | et et SRSmARH SR Esbhte A ER0 e fiine ot the table
surfaceand uncoat ed Fornmul ation VM1 for 480 m nutes.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON _ _
Figure 2 depicts schematics for calculation of Surface Roughness using Centre Line Average

(CLA) approach.

Figure 3 depicts Centre Line Average (CLA) for an uncoated formulation. For uncoated
formulation CLA = 36.1, when (N = 69).

Figure 4 depicts Centre Line Average (CLA) for an uncoated formulation. For a coated

formulation CLA = 10.4, when (N = 69).
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The invention is not limted to the particul ar
nmet hodol ogy, protocols, aninmal studies, and 10

WO ewgents34 descri bed, which can vary. It is al SRCT/GS1967/073957
understood that the term nol ogy used herein is for
t he purpose of describing particular enbodi nents only,
and is not intended to limt the scope of the present

Figare A4 b S R T S R R R SRR o 15,
and16&ﬂ@c&ﬁﬂﬁﬁqgﬂ@§h§h8§sah@?ﬂﬁ&ﬂﬁMhﬁf forms "a", "an", and
t he" include plural erence unl ess the context

Figure @ flemeth pradinonary escaoapeiaminpden Jonesntrdton-teranoifidgss fon Bormulations

r.ef erenc ! ound" des a plurality of such
13, andég 83ﬁ8§° ﬁBHZQZ&HEPSh% (?Eiéé%lsknomn to those
Figure ’Shéﬂlét@@h Vlﬂrotdlih@g @Idase ot S Jorf l@fdrdibodéﬁe éﬁﬁi dcetalifigpHearfos

é or nore | east one" can
Formulftt@né 8dandnlt8e p@ﬁﬁﬁlg?e%ﬂﬂ I}ncra@etf:@ 3 ﬂl’fmllt‘tlQIsVM $ dor 43 0gBingigs ed
that the terns "conprising", "including", and

"“havi ng" can be used interchangeably. Unl ess defi ned
DETAJDEDGDESGRHWHDDJOEdﬁﬂEQQVEBﬂdosmientific ternms used
herei n have, t ane nmeani n 20 as conmmonl|

The invgpiiperis pe0YMH CBirtis ar WAMPAREY PP RCe il syglics, and

1reagen‘cé’\@édsgibéd1 '\x;’m%h@éﬁ%hp it iP&ls8 A6 unc?%lrsttmgt B8 Yerilol sed herein is
and materials sim’lar or equivalent to those desc

for the fhepesicrof daurlbmglmemicularrentﬂmdlmﬁmnly,emdns n@tsnten@pdotb ltnmethe scope

resent i.nve red. met ho nd materials
of the PSR B RSB F il b Bl S e Aarasard PR her orn
It must BE Boted @R ROLRY SCrdhe iR i thY afRh8EENSensf Bk strl}@lar PUHFROSE "an", and
~of describing and disclosing the chem cal's, ani mal s,
"the" m‘plml_sh: plwidnefsrense nrlesstthe adntentalopgly sliciates otfervesh E os, é@f exgmple,
referenc‘[vj\:glg da IC%I%@%I%H ggtictl%cﬂes iiahrf)ththrgﬁtp{ E}u!hh\?c:otnnltt o0n IsldS %jtc ulva ntésrtger‘rﬁof
known toSthI)zQ shétlcd N S € ndiSo Aythadyinesl, hid t&rﬂﬁt"af (e "hllﬂ\) ek @Amore" and
i s not entitled to antedate such di sclosure by virtue

"at leastygnep cpipbe pypddnterchangerblydermn Ksisalse tadedoted thay |tlzr,e terms
Comprgﬁ%'l&tl R 2 and fQMEE Wb BL ughin @Y ahdaByf o wel |

one O I nary woul d
Unless ehq‘fpredmltm'mseldibteﬂﬁhctab‘ﬂndl grilantdicdemanmsd hﬁtdlmlaatve tltd’r&lrne meanings
substances 0 indjcated DRAG T(r): .Pol yne
as commgeply pagderpiogdPx opep Orgfnaaetlgav thg g tﬁé\fhﬁ%bcthw Iigensigp delongs.

Althou%tga ;?tht%)c%/ &a%&&&%&&t&&%@%@&% fo thN&Tm&rﬂerem can be used

or met hoxyl Cell ul ose
in the pmtlwmrty_ttlngl of dimopre ok ylsftslht}dneti@ pgb&trodi n@t@ﬁs ambpxateylnbrase now

r Pol yvi n rrolidone
deseriv (TGt one AL PP 1 1 GRGrBREERD b8 eisarafos e
purposeeo?td%ﬁcrﬁ) %Deﬁ«iﬂ(dﬁclosﬁ@g Bk AAfcats! whiRelsdin§ShREs, statistical analysis and
Polyethoxylated Castor oil PCLCMANER(r)

rnethodPl@gy%@ W@thmrﬁ eapertpd in/ibr gopblwylp@wht@h oeikhicepisiy tregonnestion with the
inventidh® &\%%Xge fleerelQ % bd& ln\ét’%u P e}/s o'} %gm}/s%o%l that the invention is not entitled to

antedate such disclosure by virtue of prior invention.

Trademarks are used in this description as a convenient abbreviation for well known materials.
As one of ordinary skill would appreciate, the following brand names indicate the substances
indicated:

EUDRAGIT®: Polymers derived from esters of acrylic and methacrylic acid;
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TWEEN(r): Pol yet hoxyl ated Sorbitan esters 10
KLUCEL(r): Hydroxypropyl cellul ose KOLLI DON(r):
WO09014384/ pyrrol i done hono- or copol yners  XYLRAIDLU$20P7/073957
(2,3,4,5)tetrahydroxy-pentanol | SOVALT(r): An
equi nol ar conposition of
6- 0- a- D- gl ucopyr anosi do-D-sorbitol (1,6-GPS) and

- 0- a- copyr.anosj.do- D- manni t ol - di hydrate
METHQ’E!%E&G@K%X h\}g‘%/eél%oé‘)‘/fb%gulﬁavom r): \at %1 - Sol ubl e
KOLLIBSN R ®@as§ iﬁﬂl DI EHOYERPRAX bR 1Yk e %@3 mers

(2, 3,4,5)tetranhydroxy-péntanol PLU CLEI QUE(Tr):
PLASDONE®: Balyeing!pyfrophdinggiojyresrair -¢agpRoMgtT )

hyl ene I ropyl ene bl ock copol ynmers or
LAUR(E@#%:@'@P@ﬂ%neo%aéﬁl%%ﬁ%tﬁ|e §Egl ycol 20 ETHOCEL(r):
SPANGEISybiea! fath @i esRR) MJEL(r): Sodi um starch gl ycol ate
The present invention provides an inproved solid or
CREM@ng%

Gy dlolxqtharylagrefasiyage fornul ation that provides
POLOXRIEREE Rolokrdhy RS Y B PSR il oSPIBERE By hyiene
polyproppkecdlixin | i kel y to be abused or have been shown to be
frequently abysed, 25 as well as salts, esters,
TWEEI?B@O@?IMEJT%O?@H@GEEH&W%ﬁ%FPWaceuti cal | y- accept abl e
KLUCKE! M I%%Iﬁoé]}hgé‘lﬁ@gse The term "AUC" refers to the
area under the concentration tinme curve, calcul ated

KOLLIDEINY: Rdlgvintypspelzdinddlonmodbecagmdyr@trast / k, where C ast

' I opserved concentration and k is the
XYLIT@ZI@%Ef’étﬁé&t@%"ﬁfb%ﬁ%ﬁn ate constant. The term "AUCt"
ISOMAILE® £n EQuitnBRr 36BPoHISIES T 4-02:-DANEGRPY FaabiifS-I-bdFBitéIY YEGPS) and

to |l ast observed 30 concentration cal cul ated using
1-0-0-Dr-glacenyapwssioddimannitel-dippdra® (206GP Bt dibgdrate).

/ 0Q/7/ Q73957 The,term” X" refers to the
POLY Gk, RERd Y Rafins R38e OF R e BN eoi®h b rel avant
XYLIT@r ¢m3 ats)tkirabydrogxpieaned as ng/ mb and g/ ni,

respectively, produced by the oral ingestion of a
PLURCEOQSE%QUE@% Qheic cptpis of pobvighicei®!l Unl ess specifical ly

LUTRORED S8BT S 8P bR SR T ERDS e
polypropyRheglygabbser ved concentration wthin the intended

Qsin interval, e.g., a twelve hour dosing interval
ETHOC?F&@&%%F&@@&%Q on | abelled as suitable for dosing

PRIMO@EE@YSo&iﬁnﬁQMBﬁg oas needed, of a dosage formof the
I nvention adm nistered for 5 doses contiguous dosing

The prepent ervieation pioviles en impnogecsolidior wgtid seftgons otad dosnege doroudtion that
providegfforttﬂee inS\%\kf)oS gl?s?aqgedr-r% s & phialr‘]merllcaeﬁtqgarl@rg%ti%ei goenslpoturl]lgs (“drugs”) that
have properties that make them likely to be abused or have been shown to be frequently abused,
as well as salts, esters, prodrugs and other pharmaceutically-acceptable equivalents thereof.

The term “AUC” refers to the area under the concentration time curve, calculated using the
trapezoidal rule and Clast/k, where Clast is the last observed concentration and k is the calculated
elimination rate constant.

The term “AUCt” refers to the area under the concentration time curve to last observed

concentration calculated using the trapezoidal rule.
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10 nunber of hours per mlliliter of blood divided by
the mlligrans of the abuse rel evant drug

waawbnissstered to the ani mal or human. As used PEF/EB907/073957
t he phrase "ascending release rate"” refers to a
di ssolution rate that generally increases over tine,
such that the drug dissolves in the fluid at the

The te m S e%s tggwgaggﬁéw%éﬁm%wp I?E ﬁ@dc%g;? er b% rlelg\(;a{ ?u%sat Tmax,

express@&ﬁﬁ @ﬁll%d i | reﬁﬂ&tld a48ducka b&Ql'ié’%ﬂaﬁl %@s@ﬂoﬁt&g c@ﬁlposmon of
about™ 80% of t he pgr @en used in ove or other
oate

the invantiemt rfmess specifi¢edly &Imhax rsfdretot tlhv eV@I@B aagfmgnebefrved
C()ncentae conmpounds of the present invention can be
& oyed in pure formor, where such forns exist, in

The teriaN@MITAT Edféris G@{He)fmﬁﬁﬁ@fﬁtobbdrﬁecﬁ@ntentﬁﬁbﬁ Rvithin fhie Qﬁk&h‘d}:d dosing
form The phrase "therapeutically effective dose

of
intervaly gy, @ Svpla e Ae deeingdeisTet farpeormmiatinn ighellpgdas suigable for dosing every
{
12 houlrgi H]; ]:1§ %eﬂ@& o??%ggh ggérgﬁ] gﬁ h ?rg%ﬁg&g%(; i gsger&{ f&tg doses contiguous
domngﬁmmWMgable to any nmedi cal treatnEnt It will be
under s hﬁ , ,Jhowever, that t %é daily usage of the
The tergg Lrigolniodts #RaH o fhet Stalbfﬁégwflrefiﬁ%%nqg&ans times the
number'df |hbull% e{jﬁl‘ﬂ'hﬂ OPUIOBH ﬁlv?aé @gmﬁ hCodBhe %JSE ket dhe drug
scope f soun nmedi cal | udgnen e speci f
amnhﬁmmedaphaHMnaﬂbyhmﬁMEct|ve dose Ievel for any

L t I t f
s used ikt e PheROt Flait relen SOREETe ol oblifinh e ey geperally
increas&QMEF fitn¥, Qth &@%dﬁgolve%ﬁn et il by thefentibehnsh@ 6F fidcCat a rate

conpound enpl oyed; e specific conposition enployed;
that gerlerﬁélyag@embwh tined, gher thamismainin@ednsiant gledeceassing wntil dfe dosage

e d of adm nistration, route of
1bnnlsg e%?8¥ T§§@ %yggge of excretion of the specific

When us@Mpabe sjbcﬁmair @Mﬁﬁl tredthRn@UA fictButdfalll RefectivicaRb &BNd1ie of the
drugs used in conbination or coincidental with the

compougige ef i PreseRBYHE0R K By BAPloARYIn MUk Eormert: whgrowesh forms exist, in

paro S0 B PEVISE Sl O SRS RS iy

dose" of mhicbhipotlﬂtbmebutiemﬁthe mveﬁtlott ﬂneanﬁraugfﬁxyerﬁ amoont of the cornpound to
e. g |Iﬁ1&8tl0n distilled agqueous

t
treat dlS@ffl%ﬁ 3r a rqamﬁb OA@HQ 1t9\w5 rspapriicatls o prTmedispldtgenad sy will be
underst&c)&f %Wér%at thB ?otglc{faﬂy @4 d QT tighi Rds AU hﬂ?%ltlons of the

ting the ability of persons to extract t opi oi d
present ﬁmmwmwﬂf e dadidedibyrth¢ eft¢riderg physentnivottan the ssope of sound medical

: unint ent i onal ch that th i0id can

judgmet T, kel B aleiishtE et AAr s QBT afir ey i1 depend

upon a VAIR$Eo RS neSH R dlg&ﬂ%e@ﬁg Q8B thO vl Sk Hi¥order;
broken down into smaller particul ates or powder-form

activity o ghe speeifie agmpyum@dy%iy & spegifiF cempetitiengemsaged: de age, body

weight, %E@eg?lblbe?igff Ss(% ao(% 1%{ g tlhggatgant dtﬁ a mc notf élgl%ﬁg%t%agllo?, rogtne of

adminispfation, dlnalﬂzttagﬁébtcﬁétldﬁ&)f tlb@sp@dﬁﬁdohfpoﬁﬁt&erﬁpl@p@f alid @uratiéh of the
further dissuade abuse). Wile not desiring to be

treatmepls dRkES Byeckifyropwinatien Paeoingidetyl with thespesific eqrappundipmployed; and

like fac o?sc&élﬁ’ﬁﬁ@&/é ﬂﬂthg‘iﬁed?éawﬂtsce' | ul'oses, such as (w thout

roxynethylcelluloses and preferably
In one phryfdrrod ymboqilyﬂeﬁetliwﬂmﬁitioulpm&edesatojsagd ﬁ)ﬂhgtlmoinhflnét the extraction of

fornul ation's resistance ta extr nin
the drug by common sglvents ¢.g., without limitation stlliea aqueous ethanol, from the
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10 al cohol, particularly in 20% or 40% aqueous

et hanol . The al kyl cel l ul ose preferably has at | east
wa22nweuss4itution with an al kyl substituent, noOP&I/US2007/073957

preferably at |east 16% substitution with an al kyl

substituent, and nost preferably at |east 19%

substitution with an al kyI substituent. Al kyl

.ub itutions of.th ose . bel ut . 40% and
formulafg ol Breaian dseiig S Py SOUE D Rer P RhCigt th
opioid f?&ﬁttlﬁ‘exforrﬁﬁlaﬁbﬁ (drﬂﬁE@ﬁEenﬁBnalg(&|utrﬁrﬁérﬁiolnﬂlly)t QiRhahdt¥he opioid cannot

substituent is preferab more preferably
casily b@ronc@ztr@tled &, pamnﬂernlt%hrnlms@atma b‘lslyo @@se ange cearstdng formulations may

haln d o

not be eg&r al%I%P%ne ?W%gr QS éeré)arqrcu%geﬁ o 88‘?’8%{ r%gin 6&% arg e]asrly abused by

nasal srdRRicN8uchEeiRIkE-eshisednd Gsthfiliion doB@n&Q@c’[lQ& ih&@rPration of an opioid
optionally resists cutting, q¢8” ndi ng, pul veri zation
antagonisi ¢albeib apjopioid aptagmive mayrhc adged tortbe p@paraﬁpg toafupbiet diguade

)50 BUSEB0:DRGAR 08 1505090, 8 TREHIRA lrrrin

of alkyltdtuieseatsucinas @dthouelimitatidny hbxalsaxgmbmga:lellmlgs@t air&m:referalﬂy
at | east 150 newtons_ (150 Moyre preferably, the
hydroxymge W}Cﬁﬁvlﬁﬁﬁséppﬁwu% th @Wf@&%ﬁ%ﬁweé@ exffaction in
lcohol 128PinNooY 6 4098, etenARl Yrnef Iy Mhas at 1
ool 8801300 o BE PG RS ASA 110 i RSLp R
12% sub&tltlﬁrcglt\hrtlaam: alkgisnigstifent, meorp pefemblyi an leastt i6Gh sudantubien with an alkyl

et d 10 i
substitst i SRSt cpetltalory 188t Foa Sttt LBk Ry Ay
substituflb8AKe tRE c@lhﬂ@s@%fbwﬂﬁbou{?50%am&&§re%@ﬁera%§igelbxﬂ abb® 30%, are

Eur opean Phar macopoei a 1997 age 143 met hod no.
preferregl ig 1. contqst ef e mé@nta@ip aAédlugnaJlé/edlq%y#éa@ut@nbw@aﬁm@ly C1-Cs,

more prﬁfeg%(ﬁl,bl, d¢2a?Na(E]4HX T?Lgé)renera\R}y Sl% sgrar%t I%_parn%(i< %r branched

when theQllidIButariehcat St Bor ﬁlbﬁxacraammorhehl nd of 100 nm and
a test eed of 0.1800 mm m n. Measurenment can be
In anothsg pfé‘é@ﬁ%&tﬁ@%@t& the desagg farmy entioRally KepistscpEwe; grinding,
puver TR RT3 o R RO EURB B o R s rin
strength‘ T amdBuNd gl ‘@hsrnia Teso BTB 3011 hatdBE3s &€ TThedmrabkive Bi2mulation

WD 2009/ 014534 PCT/ US2007/ 073957 ss force
preferably hgs ﬁsea ing strefpphy phitdeast 4y %fmtp%& Bﬁbyeﬁtpa?fg'réﬁly, the
inventivie BFMAMIGKn LR Ko ERNothGrf abl Tyt 398N ?@V mo@l%e%rﬂbtl}am & least 450
means can be used gt 0 ?oduce the inveéntive
N, and m@mpnsptaf@ablylorﬁaalepstéﬂ@N ed enbodinment, t he
ornmul.ation,is ef er ab| ssed
Breaking i B isk STeind e B g R TR ol o8t PR R R e Pl gt mm in
drarnete‘ri hh@6 thr¥ 15 RARR dcording ¥ th¥IrhdthdtDfo? Uet@frhingignbe Bfe@krng strength of
fornul ati on. Notw t hstandi ng the for egm n

1S
tablets mml@dpnélneeﬂurph@ﬁn Rinemegopeein 1995 ape &1, 48 emgtho(ﬂ ne.He9.8. A
preferred rggyraﬁltcs: I}llg%dst%\%fr]eagure%%akﬁmal leX%t%o?a eﬂw cgii' % %“ eirra?swleé}gr Fmax

=2.5 kIthrhe . 108E i #thtiee Reup oornprisivg anmumratndcatﬂpardle clearance
theory, it is believed that direct shaping to prevent

behind i sPapnea Sbinsed ebl-LPUsmay . Mrasitisgeaicanths performed using a
pressuré smﬂl t QewMid PRULs A1 d &ﬁh{ﬁﬁ %{rﬁ dgaereQer ?ljﬁfb%ftrsdlhﬁcgwer,

ntrl utes to t e superior I Ng stre
(Fmax. ﬂdNndimmerrF 8 Achalj dlas@ﬁél firym 10 N class 1 from 2 N to ISO 7500-1, Zwick
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enbodi nents of the inventive fornul ation optionally
gain additional breaking strength by enploying at
WO 29014580 el t - processed pol yners. Wil e not BGOUSDTIEN3957

to any particular theory, it is believed that the

second nel t-processed polynmer preferentially interacts

wth the first nelt- processed polyner so as to

advant ageoysl| just the transitj.o ass te rature
gross e FiRit 19 EomYoat e Bhers s hadrasal B Aliie RO AeTiimbH &
Co. KGOUIthh€etal et . 1 n one embodi ment, the formulation may

use a polynmer, or a copolyner, or a conbination
Any suitdbdeq @@@nsw@n b esecetotpeduge e ipV@rtiers seaposinen. nwragpreferred

embodi‘g{gﬁ f rr%lﬁl (laé Sj))rér% Fragslhtg?lg QFOCG%?F% . %ggxg(?er% arecf%‘raply melt-extruded,
and theh [ha@ithev as3lAgeilyO3Hafel RITh&tingillEQRalrigh@din@ the ﬁmﬁmlaﬁd
rel ease profile for the fornulation can al so be used.

Notwithstangd i thprfsencihit is setemplatedzbatsen Jinestly/shanseltghiass of the

I t
formulagclﬁ g%g?e g\ﬁl &é]%ng?gz}té‘& atlrl %asgfgilb&ﬁlgea ? sulﬁﬁgag: \?gf\l/&eut lhrm&ﬁon a gelatin
coat. WHUBRAGH g ﬁoSerbofuﬁ@H? aﬂyrparﬁomlalsmmypnes‘ leslicee thal direer shaping to

that.age §U|table for yse in the i nyention and are
preventyg lerspiim fealpss drogt fogming qnpthg HRAcYquE an Etgmediate

grindin% ?t?% E&ﬁﬂ@?t‘eé gétthg Eﬁ{gelﬁgr b@%ﬁggrg—ng%) ¥R tSrn@ifion. Additionally,

I pal ned by functional groups
embodimeoB o dteatledltflvn f@’mdhzﬁloﬁ&pmmmasn additidvrel mgsﬂ’ength by

ermploy kel R g BT DBt HOWTIERY VST 450 BPE Ry T g heory. i

is belic@AdhitiHS sdcBnd BleMEr&desRAIERG &bf‘eﬁhalw RPR5dtd ®Sh the first melt-
Ammoni oal kl yl nethacry Iate copol yners ‘or nmethacryl ate

processe@p@lvmmasﬁa;adb@twewlh adamﬁgﬁ¢ wensitiaal glasnitergpératunadidhe

09/ Q14534 RCT/ 820 957 H3 H3 C C
composn S sappotp s s Grin RO Meddbtae ! | (T i) !

In one é&rﬂﬁfdhrﬁérﬁaﬂlb %f&imaﬁﬂ)lﬁl Mg/ ﬁ%&taspo‘liﬁﬁeﬂ or 4 E@oglﬂ?er SCLedralbingion
to 2007 US Pharmacopoeia, Eudragit is fi ned as USP
thereof %crﬁatmmezaelt@rq%%%ﬁnmm@e a&f@rabwmlyﬁa@wdefiﬁ@ecw Nizped
r
om0k 40 BRSO TALEN SRRSO oo
sustained rEledsqubﬁleLfeﬂ.fh@-fExﬁuﬂmmmt(anraisso&)esuﬂed IIndmb&ng)ediment suitable

|o Met hacry po type A NF

polyme@?f‘épalgmerﬁec uglp eol(ygfl%.tﬁw@?ﬁte 1S C et B ORSEIRA: ahish are
phmﬂmggg%kmgp&adk%pe A NF = Eudragit RL-PO (powder)

Met hacryl ate Copol ymer, type B NF = Eudragit
EUDRA‘GH@(DS { grdenarne $Qr somﬂmcﬁerredk/p@llymcrsythataee Sopbleyfoense in the
1nvent10ny ?{:I)I%, are derlved%‘llrjo% A& ers 0 asc_r;) ic SI?(P r\{l\gt%ggrylic acid. The properties 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 copolymers or methacrylate copolymers may be used having the

following formula:
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Pol yacryl ate Di spersion 30 Percent Ph. Eur. = Eudragit
NE3OD (= 30% aqueous di spersion) Basic butyl ated
woreiobacesyd at e copol ymer Ph. Eur. = Eudragit E-PQO0S2B7/073957
wherein the functional group has a quaternary ammoni um
(trinethyl ammoni oet hyl nethacrylate) moiety or R =
CCII:HZCH2N+ CH3) 3C1- [commercially available as

(RL or RS)] or the functional group is a
% fcid, or R = COOH [commercially avail abl e
EUDRAGS T(r) (L)]. Wien the functional group is a
oxyl cid iety, the EUDRAG T(r) (L) polyner
}?Mie\icség? and enterosol uble. Thus
rmul ati@ns using EUDRAG T(r) (L) 20 will be
Alky-OPesi stant to gastric fluid and will release the active
agent in the colon. Wien the functional group is a

tri met hyl anmoni oet hyl net hacryl ate noiety, the
The EuditEiRpdlyiers) fu{fRithospeRB)catigol iy querenearsesct imstbe WSlPe ,According to 2007

er meahl er si.bl ' pendent. These
US Pha @S’lﬁf’((elfjl)dgi‘ isd 8#1 % %gﬁu\@%ﬁay t herefore be used
Methacfﬂfc a@f%i' AP6 erz'il{%E |}¢133€Eufd93[gltSLU§€)@' ned rel ease

f'or nul ati ons is sold in various forns
Methacsdmmcajsmpnlygwlrlt&ipeﬂaﬂ‘iﬁ (:EhldﬂgGSF(Q() 25 L100/ S100/

Methacgdl&agﬁils ctopgén}gb)typeg& ;‘%‘F gglﬁ)fa(gggmgﬁgi? t%s(ﬁ?scr)hall detergent

amountiEUDRAG T(r) RL 100/ RS 100), dispersions (L 30 D-55/FS
30D 30% EUDRAG T(r) NE 30 D/ 40 D 30% 40% pol yrrer
Ammorde Mashperylatedionaynar) trpe AND-REdz@itRBJ)Y (2anviey)

s fRSHGRISE TR SR 8 B 0

Arnrnon’l& N&ltBSrylth Copolyher 3YpOBONIn F@LﬁlﬁdgutRS}mO)O (dtheneht | east
nmel t - processed polyners are enp one_is

0
Ammorb? Mf‘élaaéarlﬁ/teé?t)@elxﬂmrdgge By madragd, R$r§pe('pawé?rér ably a
| r o
P e sty ol o A e > fggersion
Basic botyheed mpeothyerglatd cpplyeice PhbEyr. & Eqdrt@tﬂi-aﬁ@ yl ate pol yner
T A A T S
moiety SmtﬂbO@sz@ENﬁm%Gloﬂéoﬁﬁ&r&HW adiifable ad 'E@JMG%RRL or RS)]

nore preferred polyner 1n the context of th
or the ﬁmWemllmup i8 aEarhoagluQ acﬁzlL or Rre CQQHé@mmwwlbf@rvsﬂabéfaw

EUDRAGHHRIEN NEATRE AR RT eaiohls bRt mpih) B fuBRacIT®

(L) polyrh@dy bssedlas)stahE aﬁtkexﬁ@tbgdlaml ThugifeamtiiatibRsusdig BUDRMGIT® (L)
beverages when t aki n mﬁ)hySI ci an prescribed
will be rasigtaahto gsicdhnd sudbwtlhipiqase the aglivesgenhia thopgleni (When e

functloﬁeaxg? eﬁeg 5 Itrﬁnétﬂ%l%%zneongcge'ﬂ%ﬁln{%%&ﬁat% t1?1?01 glotﬂ@%tﬂjDI%QéIT(? éRL or RS)

cases ric julr’ces can’tonprise
polyme#Qffe ixﬁbmbreobemﬁdblandia{gmblﬁland pEindehomeerits TbésdE[éDRAGIT@ (RL
i nventive eterrent fornulation qptional
or RS) RWpeLsdeay o g% perddes delaypdarg eelesse gﬂr speiaiged Eﬁ#%ase

formul 2RBHS eﬂjﬁ:&% ® JlsHi 1n%rgrlbl?§31]%¥m9 ARhGEl % k’dlf?isl;éac i MGIT®

or ce ose ester east one
L100/ S3604ire 0)- SEHEUBIRA GHE® Bt itURR AGHERR GO, Fhdmgit RS PO), granules

(euprRGEGRSH A, LR ARFLE L ORI Aty KRS AT SR o,

EUDRAGIT® NE 30 D/40 D 30%/40% polymer content, EUDRAGIT®RL 30 D RS 30 D 30%)
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within one hour at 37 Cis less than or equal 1.5

times the anount of the drug that is extracted by
W@20%0NsBy/dr ochl oric acid within one hour at 3FCIUS2907/073957

at 25 C or both. The resistance to extraction by 40%

et hanol is advantageous in those situations in which

an individual 20 purposefully attenpts to extract an

s eSS S8 IS ERHAEIS S30-EOEIE Bl g 12

12.5 - 128% 68feafiR%REBEPUS et hanol or 0.01 N hydrochloric
acid, respectively, are given in the experinental

When as @@stutwn ndiaprotestbpmlymers anoemployed. one édbrefelddy meelulose

cerivac EEp TRy BBu b bt ST LR AR P8 Vs

hydrox;tﬂaa;sm@&th@wéﬂhloae and inteperidaetly mRiistheOfol yrher id ptkg‘erm@ta i's
extract ed bé@Q 01 N hydrochloric acid_ wthin one

(meth)aggyilgte pplymgr {(saeh ap pay ﬁwé'cfoéer Fedtaginprlumepntgnongrfhe frethipcrylate

psne i SR oA AL RS EUhg s, on

more praéfedied tpobimdr lmethew‘oﬂ'@xt bfahe irseetidr 1ad§mddigh)RlO ok H\ldragit polymers
rochloric acid wi.thin qne hour. In a nor

hy
can be wgfrb‘f%lanat@%o‘mﬂh@m@rew Eidigtis o Kinbae @fff?rﬁ% is
Personsecﬁﬁtr(gl%gi@ %aﬁ@@@?&ﬁ@nﬁl@sﬁ%ﬁﬁdl Qlﬂaﬁ%}ﬁeg g%il@l%ho‘}feqf?e%@ra%%s when taking
aqueous et hano l'ess than or equal 0.9 tinmes the
physicianmuastribod ntelde:atimsg:an lvalbstargiaBy bitaghe dorbyositicilofithe gastric juices

. hydrochloric a th|n one hour.. 25 WD 2009/ 014534
containgii (CEBOH b 7305 AT G OuBRT E STt LRI tOB IR Bl
alcohol.aA%%ﬁt@%e%ﬁQ yI @hBRBRchtQ OFMHeahV ARvOhbRk-deRARht i%ﬁﬁul@’ﬁ% §ptlonally

rel eva ug that hanmpers the extraction of the d ?
comprises @mqlﬂﬂleromwd%mtur@mf whigastere phuscirelevan dby% goleyssane cel ulose
ether orec)?[l}l §g?t il:s? T, an at l {Fcnﬁethggcry ggélgm:e}f l%)v erenrll qu amount of the drug
that is edfrécttbd fresh tﬁé ﬁﬂhﬁlﬁloﬁmfm% iq&duMhMiﬁtIAquueous ethanol, or both,

I negar, water and aqueous ethanol (e.g
within Qéleﬁlé?ﬁbilt)” Voivis Aess shanrps efleg! had falﬁlieme@glqua? @fém d%§h§t1$aﬁ’ftraCted
by 0.0lg\?hﬁcﬁhé’lﬁgﬁc £44 (x}?t%{ﬂ Mo hdu¥ fﬁ ‘ld et Pﬁ@ %ﬁr b(@[ﬂeq’ﬂé‘k%lstance to
rug release 1 n aqueous solutidns such as gast
extractibh by d8% cHiens] fsawlnadtagdooninvhese sitaartsdmsdn whnchganammmchﬂals 0
vi des adequate drug rel ease in aqueouys. sol utjons
Pufposeglﬁ}g}hat%n %@terg‘utréc‘;f%n&b&%e reﬁ’%‘ﬁt% frampa mF“EiC’élé COBPHING an abuse
rebvang&géerred enbodi nents of the invention, the anount of
the abuse rel evant drug rel eased fron1the time of
The progdcatsi fog eXtracB'omby 20% wrd?o arucowosthawl bho.86& N kujrdrmiﬂcs‘ic acid,

respectlef‘lglyearte %V%ﬁ o G‘:XBBI‘II%}(G)IF{[E %ﬁ?@lotlé]%pﬁ%v S nipgn(%lg %t ?{ﬁ?nébodlments
the amduhes¥ the Yeugdhfas extrdchrdh qleafmmtan&ﬂéy@@%%r Q9ey a&ﬁb%us ethanol is
sane tinme as when swall owed by an ordi nary human,

less thap pecqust & Sttivags the poownttod thebiug that Bowfracted b}’i 8t01P h@drphhinrlc acid
within qn%%gg §& tae et ﬁlhr%n rigt%%e(g n%n% n&lme% e{%%%%louﬁt &t thg Hﬁllgstﬁgﬁ% extracted

en S an ord nar

from th&&ﬁﬁmllaalw bgr2etest 40, GRS dth@bbis Oéss tﬂhm dr req@aﬂtth@nnount of the
nprise cellulose ethers and cellul ose 15 esters,

drug tham otirasted by Qs N dhydrashiorigacidvigspens heyioHn 4 yetipae preferred
f 1) 0
cmbodilrBHETHE Al AL A0S TRUT B rullfliEIn bad AGr d0%

aqueousaestharpﬂ &f lessathhry orsejuelcd. @ dinfes dim amount of the drug that is extracted by 0.01 N

hydrochloric acid within one hour.
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al kyl cel I ul oses, hydroxal kyl cel | ul oses, hydroxyal kyl

al kyl cel l ul oses or m xtures therefrom such as
weedhwghoesB4 ul ose, net hyl cell ul ose, hydr oxypr opyPCT/US2007/073957

cellul ose (NF), hydroxyethyl cellulose (NF), and

hydr oxpropyl nmnethyl cellul ose (USP), or conbi nations

thereof Useful cellul ose esters are, 20 w thout

The preB?Ptt y}vg{l on @é‘? S{ﬁv%gaggg%g%xgtegqag% F%ﬂ]ﬁf@loh %lf ot lgas%%gé gbuse relevant
drug thamhgﬁl‘ﬁéﬂéﬁﬁ@&bﬂa@ﬁ&mﬂ thé @kl Ui &8 ehPfdkRala@b @ when extraction is by solvent

hydr oxypr opyl nmet g cel l'ul ose acetate phthal ate, and
extractipi xithreegmdndy @@ﬂla llvds@tlsqbpbif @q’aabﬂlqn sofremisi sonh es jsoprpnelradcohol,

cel | o
distitedEohoR TR B S B i G s W™ vt TRy r B E RN ge20%
ethanol WWhde3fthe ﬁirhllula@@ﬁ icRicberedis@hodabRe@nbdyxtradBod, iestill provides

aver age nunber of substituent groups attached to the
adequatedigg reipasoicgpeouseliionbsust iap gide luidhe mistfarnggation when crushed
or groun(ggl% g%Vf)({es ad foe:]d%% ﬁeneeag% ﬁ cﬁﬁ%usaslroieutl%lng ﬁcjﬂr %%[asetgc ﬂtuhdes'
Fortunally,Sn cérsaisl pmf@mt mbcmmans bf tharinaveoagse afolnsof dre' aaa@ehrelevant

are reacted, is designated as 2,

rin
drug relﬁ%ﬁea foneHeddne ml%m %OZ Piﬁ 816 PP g8 VBT IR MR e, of the
househﬂh kyihvets Qﬁt@? a%ves(ypsb '1151‘1’115 M Rurds eokda%&eg t&bAG mA® than 15%
ydr oxyal nol ar substl ution of 0.85. 26 WO
greater ﬂﬁﬁ 917160&14(5314 r@E@BLASRG0IT¢ QNBAGC ad wher sffzd]rorvwd by an ordinary human,

or the nje el Tt to SHGF P iSUR s e bt Mep et released

over thd WX RE 8PWhen M@evemb?% &amw hMRnsoMbdih di f ferent
substitution degrees o met hoxy- and

Exemplhlgydfrreﬁeyrsd @pmngrslfswglf |thmquﬁ@na40@p§§¢rﬂ@lmlczsé ¢thersangdgeeilnlose
nder

esters, \Elﬂyh Fan g%l.one gg Wecfonmtrmell{ 199 1Posee1nlvgn%1§\l}allllalv%l% Iplref?J g rrnolecular

weight fnhle BingB df B@IU@O MEITMO dﬁltoNE@dQ@Bse AthBasar@pref@hbly lselected from
or nmet hoxy 64 to 92. These types of
alkylce Pgﬁﬁé}@rWMlqeémme% hywayﬁléﬁcl@él@é%ﬁélub@ ¥ mw!ap’e%frha@from such

as ethylggﬁlﬁﬁ%b'@gthgﬁeg%ﬁo?ee lhk&l[lggzgﬁgp%ﬁepﬁ‘log ﬁ\lﬂ%' #rc#uge% " Effose (NF),

and hydrlysgropsd mogplysticel imish yUSR), lou bmblnaﬁorﬂ\tMrb(ﬁbeeeﬁlhctﬂe]mldsh esters are,

. rand. na THOCEL E (nmet hyl D. S. about , 10 .
Wlthoutﬁwﬁ%seyp&ﬁalﬁ se festaip @Ebg?lﬁlga%q ISRttt o3l ?Osmmﬁeetopwnate
hyd SEENBNY RiluRse PRMYE telh droR YiRE %mﬂ@é Afcetate phthalate, and

ydroxpriffindily] EluRse BRAlaic o RS AP T hyl DS
rmxturea l&namof;]_ Migst ptwjiajabjxyrpmelpyic pobynagrs,subls a9 ]uxdrq)mpr(abdmtthyl cellulose

b METHOCEL F and METHOCEL K are preferred
may GH§ oxpropyl met hyl cel | ul oses for use in the present

The ambﬁh’c%‘f"su&ﬁtueﬁh@roﬁﬁsf N 1he aRRY AFBLcSEEuhAPbY cdl st 88Sbe designated by
honmopol ynmers and copol yners {which termincludes 15

the avergge W@b@ o, évli)aﬁl@mbg@upmttﬂctl tocth¢ flég engoneeidaowniie egdlulose
chemlstggrg&e ec?/ A sﬂ?stl?u ¥1 lltl(l:lr'egl ? alla n%/sﬁ n I‘ll( gé:cﬁlmnlitcare

PUah Al K (a1 acr ereln,

substitutdde thedD.I8. 1§dld@gna(ed|ak)3aﬁ“ ay |aaérﬁge off tﬁfo&rnseat:h) ri@g bhekadté® the D. S. is
correspondlng acrylate or al kacrylate ester, which are
designatpghag|2y §tcf or ned from t he

In preferred embodiments, the cellulose ether has an alkyl degree of substitution of 1.3 to 2.0 and

hydroxyalkyl molar substitution of up to 0.85.
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correspondi ng acrylic or al kacrylic acids,
respectively. In other words, the term "al kyl

W@ 200Rpa584/| at e” refers to either an al kyl al kapeUs2087/073957
or an al kyl acrylate. 20 Preferably, the alkyl
(alk)acrylate is a (G -C22)al kyl
((G -G o)alk)acrylate. Exanples of G -C22 alkyl

In prefeglieaﬁﬁ% af the 2l lfl%/ylﬁé Qtlaq%ré e ey |1*i nELu G%E{eﬁéd hydroxyalkyl
subst1tu't1§ﬁ’ 1sq{ﬂlﬁw>lproﬂ3@ nfﬁélse t}ﬁb@@(bﬁf polEMeis Q\hﬂf‘dﬁkfere%t SlkidutiBE Ydrees of

heptyl”, octyl, nonyl, decyl, isodecyl, undecyl,
methoxyiomidwdrowmmsyisubsttléttmaal ermsumneized Hsted in plrexachwoyids, e.g. USP

t adecyl, nonadecyl, eicosyl, behenyl,
m“mrﬂg nw 2%&?% gﬁé?eof The al kyl group may be straight

Methylwuuhfsaiscmnatqa ahdor tl%brﬁ’ﬁ@ﬁzﬁﬁ@MB’l?H@UEL(}Q MEZBICCUTY A has a
oup resents a (C aIkyI grou as defined
methyl gqsé%hom%rl‘é S. ﬁéf@rtaar%l 5 fCitySa A cHt Ha pisted in pharmacopocas,
soof G-io alk groups of the
egUSﬁ%&h$%H?§$ﬁ§acry g%g ?nclude nmet hyl , ethyl, n-propyl,
A partldum}ymmféyded cé\l-hhbtte}dther I1§hydﬁ0btgtbpy1&mhylbfﬂm%w Iﬂﬁdﬁ)y}bmpyl

methyl%ﬁﬂﬁ?ﬁe 15%%'}4 SR s e o MBTHONAEL (encdly ot i:bsg abyy 1.9,
hydroxﬁ{%oﬁ;ll fn?%l&%b&{tu@&@%nﬁéi 28 ANBTH t%fLeff ?ﬁ%ﬂ{yl e about 1.8,

group represents a k" 30 group as
hydroxyiebpyl ewblabobgitumor opt @fl 8y, abd MFéFIa@CEUK (mbthyblp oS mbast 1.4,

I Y

hydroxfrofliriéthy 8l @es Ydrakein HeptesBitgh®nabhy a (Ci - C4)al kyl
(neth)acrylate It will be appreciated that the term

The acrylg; pf@m;nat wﬂabkyﬂetlh;i@dmoa@pbfmm ardscapelynedrs (yelrich term includes

polyme%)%aﬁ_gllg rg%fha(n% royélif}%re{%ty Iiepéa? &E{%}?)cgmlp}almnngnthrhra?gl}r dtotacryhc acid
and/or dlﬁetchyﬁc dvet hrawdriehaitle/l @M‘é}:ﬁyla&& h%i usiéﬂ‘hb@ﬁf Yo (&MM)(alk)acrylate”

yl 5 nmethacryl ate i sopropyl nethacryl ate
refers tq qzlﬁwy\)he qqn@mo)mhqg@p%@? yr g\llkg.cry]gmsteq \g%]@ heta usually formed from the

corresp5%[1%‘?d’rgléférfaél%%%N%cﬁsﬁe&@%&ﬁ%ﬁ& &H&Cvg%hfttﬁ n&%rﬁg@%
(alk)acratartey | rafces toRAher am-ddkitl ylkaaatt at &n {IBA)acrylsopr opyl

prefers ot A1 BHOATH SR (CPCan SIS Cﬂq&@Eﬁch@Pﬁ%@p&M Ci-Crn
alkyl g fie hiRyRalilfhcrfal) Bldarrmidth e, @t‘ﬁ%rha W Sﬁtypflso(-gtyl tert-

o)alkacryllc acids 1 nclude’ ne rylic acid
butyl, ise)t-prapylypamylah@xy,l Iy th@pé,c?r ythiycheagl, deptiys ociyt,apagl; yitqyd; isodecyl,
cid but

undecy o deep iR Tt Debtanp ST B hifio i Bapypocyt, nonadecyt

cicosyl,ahéhyl, SHAREAESY tHefeoRCTIE ARE drSHMEPLE S8R for branched chain.
Preferably the (C-Co)alKacrylic acid is a

Preferalply) theh§ el kadkyll greup moredentsd ¢ ﬁs)ekkefk glory aﬁé‘tﬁi@d@i}b‘i’% more
preferaba}abg§ i d)(a?kgrrl %%ug a8 '{{Qﬁ&dﬁ%@%é Esxarn 3 qﬁ)érl é?aﬁ)(ug?iupn’?f he] alkyl

ryl - groups.
(alk)acrglaeipcludé efeshytl Getldy] si-padpghtisocapi, nmu@m cibedust, t@y-‘bhlyd; pentyl
saturated or unsaturated aliphatic dr ocar bons,

hexyl, caplodexydr beihyhexyh heptyb @FWM’@HY‘@%PYM pemgrsdhersef. h@ éléf groups
may be g{g?lgggozfﬂr%]ﬂéh&gclpﬂn P era%[yéar b@n%rl?)ggfﬁr 12[5 F‘e%f' g?tgﬁm?gb-?@alk

roxy, al koxy
group asltafined| shove moraiptafeablara (0eCiahlkyraun asalefidedbbopkeam no,
carboxyl, thio and thioal kyl. A "hydroxy"

27



10

15

20

25

30

group refers to an OH group. An "al koxy" group refers

to an --Oal kyl group wherein alkyl is as 20 defined
W@Rw9/e1458¢ "t hi 0" group refers to an --SH gr oupPCHUS2007/073957

“"thioal kyl" group refers to an --SR group wherein R

is alkyl as defined above. An "am no" group refers to

an --NH2 group An "al kyl am no" group refers to an

' kyl i efined ab
preferablyt G ¢ SRS o (Feke PLOY 6 S S B o iagradhy « i
Q)alkyP(rﬁé"tﬂ)aa'ylﬁé qt il b@@@d‘me& fha@@l@\f&m (@‘] C)ARY et @YRte refers to

refers to an -- al kyl am do" group refers'to

cither (@n&)ﬂk@l\l&%@t@@p{%&)ﬂﬂ@ﬂ aictharnylate aEX@yrlp ¢sf4€1-Gefilydd

anctny FRRH incfs o Rl e IR T e s e SR o

rnethacrylluté (RMA?HMO}E}&E‘I%’[I&CK‘}QM@IOIM) ,GEOUPL mAhacrGRIQABAA), 1sobuty1
ers to a COCH ? (ﬁﬁ In certain enbodi ment
methacw?ée PR, drobpy! mathageTasu bt Vit wethilacayipe (Yol s%wl aesylate

I
(EA), RS AELRE pa, DA abBRLE SR, RS PAAIRNTIP &), B8Py gorvtare
(H&A)éﬁﬂ¢mnummm©hsﬂmmmﬁere the aromatic rings can be 5- or
6- red rings. Represen ive nmonocyclic
Prefera‘avgfgﬁél ARYIGAET aRome & &, ok }%ﬁ%aéafh@&mdpﬁéﬁm?les of (C1-
| I ;
ol B Ao RO e AR el R acid s propacrylic
acid, n- bma«aho hqﬁﬂ 1sq)}jvn1zazl@'ﬂ1y lacidi teiteladairylic, acidyipamtatrylic acid, hexacryhc acid,

i .sot hia i c.ar :
heptacryfEiis S5 bR 4o Rt g LSS AL G5 S0 -Gpalkacrylc
amd]ﬂ&ggﬁﬂgﬁ Bdn&h&MAld £id.or heteroaronatic ring as one or

nmore rings in a fused ring system Representative
In certafnmbpdlmomy c,th@ ahkyl @fpyn)s @ﬁbb@@hsmﬂtqsﬂd@ mkgmmﬂ eeysed herein
nzo

"alkyl" gr%lg ﬁ%{sﬁP 8 6%1 allge cl}ahra anche(P oL cﬁ’fh?n S3L (%?(? or unsaturate({ aalpfhatlc

|

hydrocdvesiat Thezl@learoPyhdsne] 6 Batb&ity, hfBmal $6 ghdudbolituted,or substituted by one
ci nnol i ne, phthal azi ne, qU|nazoI|ne qui noxal i ne,

or moreigrguntsleetey rfToélil hdlogg, BydrgxnelkaxaBEpsY e amidgs pikylamdo,

I " 1"
dlalkylaﬁ'ggﬂgﬁgusegg LS é%llﬁ% &ﬁikygdﬁ&gg%%ﬂogg} 128 Ecggh% A0R: A "hydroxy
group r@fegslta bk YIH grooppAn Falkdhergrogsretiseth dnerOtatkyl @rgdpakzlk@tbi'h alkyl is as

refers poi eties, such as benzy, rein a
deﬁned&ﬁa o tRio Brauineats  2an S RipUP t}ﬁofgd BrUp a5 tg an --SR
group v&ﬂ%?elff‘f{rly 511(91 ROJRA aﬂ)&veaﬂna%}ﬂo'”% &%H@fe)’s_‘%ran --NH, group. An
Preferably, the acrylic copolyne onpri ses nnno%erg
"alkylammof' geipfreen taldoyNKRIgyuewhéraineR isciklylos asadfrﬁylled sbaci 4

e IR 55 B0 ST DL R e

armdo'dgffo'ur etersfté e @RYH,. (& tkaliagintldet eroub réfers to an --CONHR group
copo énerlsable al kyl acrylate and al kyl al kacryl ate

whereinly ylgs asdefoetliahed. Wededlkijemisiog gr@@g@ﬁqrsaﬂomyl --CONRR' group
fenr | re |ncl
whereif FHER B8 A5 5 ASTBABRVTR Bid P i B o B

carboxwl gr&ﬂﬁ @Eét@t?dalttmm gwpnoner, par t | cuI arly copol yners
formed from et hyl nethacryl ate and a copol yneri sabl e
In ceﬂamW?ntéfthWeroummgly ¢ eiba sk byetrmlsrodRs: yhaised herein,

"aryl" 1 '9{'1?(469 fhotk &%%?Clﬁcgﬂﬁl l?e'ie‘? 3}3 hiet, ¥ n&g Neoti gl%hgéﬁﬁE ¥hd fused
pol ymer 1s oni c acr po ner, In
polycygbay whert ltler arametad riogd @n be 5-or 6 rnernbered rings. Representative monocyclic

aryl groups include, but are not limited to, phenyl, furanyl, pyrrolyl, thienyl, pyridinyl,
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(meth)acrylic polyner. lonic (meth)acrylic polymer are
manuf actured by copol ynerising 20 (neth)acrylic
WOrRmensIss4 carrying ionic groups with neutral PCT/US2007/073957

(meth)acrylic nononers. The ionic groups preferably

are quaternary anmoni um groups. The (neth)acrylic

pol ymers are generally water-insoluble, but are

| abl e, and rrreabl s soluti and :

pyrimidG Bt ARG Frasih pidadil bt oBh bufieo 5 Hisbe tike
Fused pbf—yc?ﬂfb HOUEH@ps aré RO ) ReaYic oo S ke SncdldeVS dr @LmémhBered aromatic

control of the water-perneabilty of the fornulation.
or heterbaromtlp riag es peeioempisdingsm & fudqe rl@ﬁ@ymrackwrﬁ&@nmw fsed
polycycrl[l,BlagIrl gr al{psxngltldec%ap gﬁfegg earn%r%ceng C}n%ﬂgzmn I}V(\f'ﬁgelr Fsloﬂldto{éebenzoﬁiran,
benzoth{dpRihe, afdayblieCb@sigidezdl§ befzthiagolt A@e Ociulncﬂﬁféuisodulﬁ&lﬂeo

1: 35 on average. The ratio can by adjusted %
cinnolinge pltbplazige. 4Rk, FA1apE m@ohﬁmaehtawnéﬂna\mrn Py, sarbazole,

acridine gbén%gin% él{gﬁ{)ﬁ%ﬁﬁ{ey #)lﬁe(floQQn%{éTgﬁd qul% t}ilgcﬂlgét Lﬁ%fi geraeﬁlﬁ arl;?ll group

also inchfdegametylaiiayl of o E)lﬂh:e’rydtsl uSegd) btryietaryl8@yBuefeestb enoieties, such as
th)acrylic pol.yners are comercially avail able from
benzyl, PégH%Fﬁ“Pﬁ%'f“i‘?ﬁladﬁé@elnmkteﬁéo s plb@RHR Eudragit, preferably

r r
528t o G 0 I Al
comprises pwingmerssicofved oyl dllcyl dallt)avetl ita.cangdldr aciedit @cidl andfon abkacrylic acid

as defing G e it B i e GPUR GO PONBR P I b pgper derived
from all(ﬂgﬁlﬁ REIMETiC. @@c@rﬁet@sﬁbfégﬂkﬂ a@t@ddt@a@ﬂkﬁ%lﬁac&lat@%nomers as

: I n Eudra it The nmean mol ecul ar wei g(p
deﬁnedéﬁbmnbei@@ Eﬂp@mall}BE@if@@si améw(onp@lmmtﬁrlycluée ) yﬁ@ﬂlétyl acrylate

rnonornlern%n Pec:rolpg[]ar TRES q? K%l- WM(P{?@G@*)%E%I’VB moqulegﬁa&ptlcu?arly

copolyrﬂéﬂs lﬂ&&neﬁffﬁ)nﬁ) MRABI hicBticBfiatt BRd & e6puly@étiRble cARdnOMmer of methyl
rove t he ease of manufacture thereof. These

anylatep@ldW@F Aty lafreandyrachwyl 4cFdaiet he group conpri si ng:

Preferaﬁg%\g I%{Iqlg r rI%If or}ééeﬂ{ E’\}}:;S%: Iﬂ&%)élg yng)% ﬁ%rym plelr_ﬂcular a cationic

(meth)alc@(tlb@ﬂl}@mﬂ I@nté (areeh)aery ho palyme e amausacaapd by nrqmlm&zhmg
rewith, the conononers being SE| echled from

(meth>aﬁw I SRS AT g NSRS apientig SEYNE ZORYsy @ he ionic
I r of N- Vi nyl

groups g%%?go@? 31:)6 Cgl%ta%ﬁlgldrg al\]/n?ﬁ}ldslluﬁﬁg %%I ate, preferred

The (meh papllie pohmiargare geogelly mater-ofisolkbld, ﬂwt arpywcbablfdmdepeamdable in

saucoudygfiiari e GieSPi ds Be T sto o SRt sBiat Ky eRG
(rneth)ag}le@ Qhtefi Molyvs FOPRE YRS of (@V\ﬁ’dtha@rﬁle@tﬁlt%l 8f the:formulation. In

Kol licoat(r) IR from BASF AG Ludw gshafe Cer many) ;
preferrod egftqutm@ttmha Kmemwhwmlmer IQ%ICQE@Y@GE:W lagdure of copolymers
wheremD t%e ¥rretl Rél?tgo 0 Tlgg esﬁg lt%eg HXI 06%8 ? 8sﬁeerg B in &he range of
about molw a%}dmﬁgs Thd ﬂayb cacey @djﬁSt&Db}V smécsmg e hppﬁ)prlate

copol yrrers of . vi acetate and crotonic id,
commeggil kv aypilgble, %}Oﬁifyé‘é‘éh BevYG pﬂlymea%b}ablén@ag §@at1¢m,$ gpetbipcrylic
polyrnef 9/ tﬁsét sﬁﬁ{ﬁlé ?TIDB% t%"i‘%%}d‘r%ﬁﬁgt}@&’ér%‘{é ?%}g at.cohol *

such as
Sultablep@heyh)aa@ﬂlb pobmicdy are pohlyl(egctlyldgoh\ran:la‘ale Ifnb)n Rohm Pharma under the

TradenaP ﬁ&(ﬁag&/ prefx %Egl ﬁ(ﬁ(ﬁ’aglz and% ld%/a(gﬁ_RS. Eudragit RL and Eudragit RS are
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hydr oxybut yr at e- co- 3- hydr oxyval erate); or m xtures of

one or nore thereof. PVP generates 20 hydrocodone
woR@2hos3gduri ng extrusion, therefore use of PCT/US2007/073957

PVP- pol ymers and -copol yners is not always preferred.

However, when a small amount (0.2 - 0.6 % ww of the

total fornmulation) of antioxidant is used, then PVP

| t.d
copoly ey ahiradiis G pRER-ERC Hite Sgihcaiomy Bl bEE AT Y Paratm
groups, tem@ias hftiotB{tahﬁﬁbmﬁlﬁ otk o tr2 rSMBRinGft ndutal (%93%)@&19[1&’ esters being

restrictions. Drugs of abuse that can be usefully
1:20 in Foduagit &lewhd 1n40 QBEudﬂi@t&StBlmm@?fn mhlscilayepighoin abews| 136800.

Bemdes\%? Erﬂeg[}l)s ng ers gslgﬁer é):l:% headcre]g@% 18 %gctselptag)gegpo?ymers mdy be

incorpoREtt ttRE in@ﬁhve&ﬁ%ulhﬂéﬂs&ﬁ'@?de@ £y ac e McSpropéitit6f the formulation
category of strong stinulants, nethanphetam ne is one

and/or igingey ot thaeash &€ meausturg theredi hhese pRipuramat beesslqctsd faam ghe group

comprif 8o BOUEF: oSy oy 0RO, SORERLT Ay, oy

copolyrh@r@ sty NmngL la@tbmnmldahb) iohabr msmmﬂmmnrees co@llj'rﬁdﬂﬁalblb ieerewith,

t her g ss of abuse 30.rel evant dng gs are
the COH]QH%%@&@H’&% 5¢ § JOo&R P&‘imgﬁ‘é C%‘ﬁ‘ﬁ“&i%smon%%?rw OOGFOEaBMIng

[
monom el LHOARAY %ﬁ%ﬁ"?ﬁé? PNNREL DALY ving barb B fR@roRrred
examplesgmmigsd eom)m;tragmf Nsvinylvhyrodlidosaend vinyt dretiuteorar cqpobener of N-vinyl

pyrolidof R Sy B G Ry T S B B BB LS Botymers

(availatily ROERNIKS Hcdapd IR Aforh BAISKALG, Mhdwighliaféd, Mek@hh@Nhigh molecular
al fentanil, allylprodine, alphaprodine, anileéridine,

polyalkbl@m 91{1&@9( ﬁplhh aepolyethylcnapkide ancbn@wem@mhﬁb aeide gnd copolymers of

ethylenea X gﬁgncgﬂroggleﬁ% § nlfit? (aRZ?D?ae Hl%tmdeegr %)h(gétht%nggn%g’ 3 %%h&é

copolyrflérb B v iagDstetaneandkirbipdicoirtt, phitiagy hﬁdtﬁl%ﬁ@d(p@l(?{fmyl acetate (also
di me heptanol di met hyl t hi anbut ene,  di oxaphet

referredygiay patttlé Iy ganenifiedo ﬁ@lyvam dﬁ@@lﬁepo@t’mh@ﬁ@@b n%y(hydroxy acids)

such o g B e e T R TR A P Yt e
hydrox yhueyreteyioed- hydi‘omﬁvalerste}mt haxkores of bﬂd& obmmadhﬁeof PVP generates

| eval ] or. han 10 | evophen cyl nor phan, l evor phanol ,
hydrocqdgne Arasifls durigratiugioneth oyt 455 dt Y P wetyaket i, copolymers is not
always Hﬁ'fé}?ééloﬁgwev&egvﬁ&py smATP 5191@111‘1@0 26, @p)’(;' WG -of AR B P&hﬁ?&tlon) of

har cei ne, ni conor phi ne, nor pi panone, opi um
antioxictamyxsoldcﬁ;ehendwl?rmplb@wd pafevatdy.um pent azoci ne,

“Aouse R PR Bt R BE R U TRt dngrptignidhe distbution
of which ¥ &ibjcabid regﬁlhﬂokﬁfe@@tctléﬁ‘sﬂ Drti @ erdlisc Bikctas dkuSefuBPtbrmulated in
m xtures thereof. 15 In sone preferred enbodi nents,

the contekieofj the Byyentyan m@lmdwvathpuirilmlrﬁmoud@@ud@pph@m@, apHedepressants, strong
stlmulagt%g(g%t &H% ste} Igcgg&% gtgﬂoé é %%f?aérbmatg% Ga&geﬁtrsefh‘ie L cgtegory of
strong stitulfedsd, nidtli‘ﬂnﬁlﬂfeta@;ﬁne Beine @t@thﬁtrlmm&d@aﬂg Fived @ﬁﬁulsﬁ dtfegtion as a

of non-steroidal, non-opioidal anal gesics, _and
drug of gyescohBTE 5 Fa Yomes conesact Big IFesshi WRe b tlys %ﬁ%]’%t?mf?é of

atroplné) fh(\'j/gs%gﬁrﬁaci ﬁ%ﬁﬂarbﬁ‘ﬁpécrobgl’amq&n LAY flelik hh < L‘?@@hg Hi&jor class of abuse-

torol ac, naproéxen,
relevanpdmgmre amlgsdi¢se adpaniylly thewmpisiddac, and
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20 interferon alpha. Particularly preferred are those

conbi nations of drug currently sold as fixed dose
wW@wbonis4 ons to the public under the authori tBCOUSM07/073957

sui tabl e national or regional regulatory agency, such

as (by way of exanple) the U S. Food and Drug

Adm ni stration. Such drugs include without |imtation

By the E‘éf I Xeﬁogﬁbﬂ#‘ 361? rarglll‘tps??{m:cg,g o h)ég&ggtg%? ag{}q?%wrd?lxed agonist-

antagonli‘éf Ak iR Q08 vARFoddUHRAGE @8bep P sildieoRRY B8 h@d RSN opioid peptides
drug(s) are preferably dispersed evenly throughout a

such as mlm ikgphatias, endophk end BioydynbiphmsdObipids ineluilelvotheuehimigation,

alfentanol Fﬁﬁgro%l oesa“:fl ﬁ.’i‘?’ptrgilhe ﬂgl}&}g%ﬁ)leg%y&por@ét}egg?Zéﬁ%rg}agf ‘t‘):Lmlieénorphme

butorphﬁﬂdl%lbﬁﬂtdz@ﬁb cdidise, @ﬁ@l@idcﬁ{el a&sohPrpHihE deorhSramlid) dezocine,
avi ng snall particles, typlca 'y

) enconpass %mint ens
diamprospide.edjBydrpggdemengihpdig ipg, dirgenoxadel. qilﬁleph@)tm,r i X

dimety A o B0 R BB P ok Gk iBgings | o

ethylmdtigthianslurateatthiymeorphing] etorompytet fdntangk hstoad, dyd@sodone,

evi den by thermal analysis (DSC). 0
hydromamm%ugwamyaﬁg ding o éyne J&?tOP@a@Pngé%a@B@%. ght)
f
levoph AR 2w O A Gnl e, il HeidiRting, methadone
metopos,trablephlnlef mgohghhiricomelbulpline atansens; elcemanthimuty, ugrp@n:anbn@ S)piurn
dIike e.g. acet am no h are a dltlonalbéﬁgresent h
oxycodensy Mya ﬁPBﬂnea@%Ierra‘iqu PyafsiepPLafexon; FAREC Ii’ﬁeélomorp an,
phenop@§tfhd, ipRAmlod e zﬁoﬁi@éﬂlVﬁ%axyﬁﬁﬁé’neb Sufbitaril,GllMstcahhd #8nadol, and salts
state enbedde in the fornmul ati on. Waen the di spersion
andnnmmmﬁﬁ@ﬁwénponents is such that the systen1|s
cal | for m g
in some i EEYER sinboffafo B F Nare SR Bn T el P R P icitione
therape@ﬂftﬁ@tﬁ IaUsbn ﬁloréipr%wfealeﬂ{bodﬁnéiﬁd kiechdditioh@l therapeutic dug can be,
solutlon Solid sol utions of abuse-rel evant actives
withoutdpitasioas ssiqeésd, frorn hor gyPWRIFRRSISHAS ©RROTEPST dbrAgr apioigpleanal gesics,
i
and is offiofEy HuBH Lo R B AL, o OB acBlafiflih S Monir, fentaynl,
ibuprofacg @mﬁﬁr&lﬂha&ns ketoadiqnbgroxéd, phernaegtid, @imkﬁiarn sufentanyl, sunlindac, and

1nterfergtlbgllagt 5 Epﬁliﬂrgr Igg 1@@& gﬁ% gqgltcgal nd t%gg rgg tcgrﬁp tly soﬂl as fixed

dose coﬁerﬁ'ﬂBQA to tHY % ﬂl&l undES@E ldhth%Hg'an AN ha GGl B@Fegib%ﬁl regulatory
Include wth [Tmtation i hydr ogenat
agency,copld w@gdvqyaifmampbéﬂar{d SoF(bmir aldtIhtalg Agdreinistratiors i $idhalrugs
rpace cept abl e

inctude 3o BisiiorEy oxgPBPen 2oy mfiay LGRS Rany Y becispinphen. or

(ﬁxeddﬁ&ncbﬁ%hﬁhoﬁ@f&ﬁﬁb&ﬂ%neh&?&ﬁp@ﬁﬁi'On of surfactants i's
especially preferred for matrices containing poorl

The abupedrelevand Hingl(® agcpricfesatilyy gtse@’sm@nbfrthmughw 3 mﬁrlw@t isheferably
formed \f\)m tc%ﬁ' l | etééheolrfortctc1 ulo? emfler ahtnldoo%e acry ic o? ?10%8 érn(feerl‘ as well as
e anh aneous emilsPir catl

other or&ibﬁlal\/lﬁglfeﬁ@h%djf@ﬁﬁ foraLR&se drHig @mmptitﬁl id @a—agi%dft@ &IRD aiébmpass
pr event preC|p|tat|on of the active ingredient in the

system%@wmﬁ@afl nerddesofypidsdly of dess thondt s in ﬁlametqratftdruwﬁbe matrix

phase. ﬁd d{;/t s :@’W&éeﬁ%‘ijy §(§) n(])tyc?rr(ly &t sr}é%l%pa?nt%lpg y )?;fglﬁg]‘gsﬁ 0 1018 clgg)redlents

in their @@Isbé]llu%td'ﬂ%ﬁlcro@@sbéﬂwdw | a8 ReideRdedVyaBentlal ehdhadis (DSC) or X-ray
oxyet“ylene (5) ste gl ) )

dlffractlon analysis (WAXS). At lcast 98% (by weight) of the total amount of drug is preferably
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20 ether; polyoxyethylene al kylaryl ethers, e.g.

pol yoxyet hyl ene (2) nonyl phenyl ether, polyoxyethyl ene
W@ ovaorsgd phenyl et her, pol yoxyet hyl ene (4) noPGl/peeenyd73957

et her or pol yoxyet hyl ene (3) octyl phenyl ether;

pol yet hyl ene glycol fatty acid esters, e.g. PEG 200

nonolaurate PEG- 200 dllaurate PEG- 300 dllaurate

G 400 dil aurat ste r at PEG
present i g1 dBprphouy R, gﬁgdﬁf 9@3 POR2DYY; TRy ?ﬁ%acgg?selﬂ °%. g.
acetamiRbPHRY| .80 Sd il pEBAYin aTerrAfatttin RUSRALE, to the present invention, this
(Laurogl ycol (r));sucrose fatty acid esters
additionali drugsetindmosexbe mt@crywld;mgs@tmhrsheééwhtnethe fcsmliaé@e
Qr._sucr ose. di or bi t.an f

When SRR O Eit@epBPERSTT St AT bufoh RGPl Sleatty

uniforn( S¥RAB&thNti all§ honfdR ks Ao UBIRO beedistsSsToRt tifmodynamic phase, such a
nonopal mtat e (Span d%ﬂ40) or sorbitan stearate,

dispersigp leﬁ@pth@n@ wigal yolidisplugieps Qfbaise-redevgnt actives are preferred.
I

The for&%ka%ﬁ%fr%%{l FM( %E‘%ﬁ%y o%re )n{Q'E% 5&(@ Age% ?%%%d;ﬁrog} B@ay Mol S3r
derivatiped thaxyé&ﬂayﬂodmghgsc phajhlaoewmlda}aac&bgam@ sﬁltfa:charﬁs flow regulators,
disinteg?%t%% v e??ggeljl sgqpoqld Aéa%cg%{t%;@ge;}&as}qggr ﬁﬁ)}qgscﬂre expnplified by mannitol,
sorbitolhﬁ(ﬂ{tﬁlg ﬁ&éfﬁles%ig&aﬁ dol Qé+ Vaglgd@HPIBHQMtﬁ%ut%@ﬂﬂon iQmdM, ock

copolynmers o I'ene oxi de and 32 WD 2009/ 014534°
hydrog@@ﬁd&ﬁﬁ@@lﬁé@ﬁﬁaﬁmse prpyts it axd bleh siatibo akd dissinakr.

pharm GBS 4B BB OB T hon-onie
surfactaiit. UhRp&ibfion 6B fablabits QNEBEEiNIL ﬂ{%?errea%loﬁﬁém%i éantalﬂl% poorly
Pol oxaner (r) 188, Pol oxamer (r) 237, Pol oxaner(r)

Water-s@pblp@pbygme(dwptmﬁ/qrB}\g@rovg/ﬁwd)mttabﬂ@pbthp fomrulfmmloThe
surfactan? &any eg?eﬁtqd g%s%l;lgl%t%nt%f O E}%]ﬁié}/fg cg?%l PP t%e nooS g{eslen9 released from

the dosz(g-EV%ﬁﬁl aiid pBOgnt pRipiX¥L bhiHeaREvd AQ)edscark bi thaAqueous fluids of the
nonost earate (Tween(r) 60), pol yoxyethyl ene ?20)
gastroindestigakteast-nonopal mi t ate (Tween(r) 40), pol yoxyet hyl ene

Some a&&gpleslsiﬁglgﬂé @XW&%M%ISA Q‘E[l e@% %ol%@aﬁeth@?@) gg')ela{ulylf gther

polyoxyﬁiryéeﬂei(é) &mil eth@,rpcﬂ)ym(yeﬁllykzlne ab)ckltdarydﬁldﬁq;olﬁﬁyemyleud €9 stearyl
f le fl | at 10

cther; peQPr @H?n%qlkylg% R 5. gaﬁﬂh&%ﬁw ?é r%ﬂﬁ@?@éf@&ﬁf,s

polyox;%ltlg%de“(B)Z%rﬁllph%hﬂtéﬂllérzﬁd@o g&l&% (@‘ﬁ{dn Tﬁhg%'flteﬁler bi ght

l'izers, radical scaveng or ‘stabili zers agai nst
polyoxyrtlglatei(3) odylpherkyl cfhar,; tpobrethydineghycohfatty acid esters, ¢.g. PEG-200

monolafifs BEG ARG r R p ke DR A E e oDl Fheliad, Bebehlyliscuate o

PEG-308Nf6104tcf d1RYIOKSgl &61 fatfPYCid trodd BeteRSe. gdﬂ’of)yl&@esglgléblrnﬁiéc énd
this bitter tas One preferred way to reduce the

dilauratp (Lqug@glygﬁ@é,sucgogy fatty acigd gelersi © gajucrose monostearate, sucrose distearate,
sucrose Mdho %tg Rl ?s% %ﬁlg ra%ealsol} Regn %S rag%a o %n(]- Hgsttehs such ﬁs sorbitan
formu rons of t 1on C tal ne

mono laifyte $Spah @i (g, m?ﬂ)ltannﬁ@mteﬁ @@Ibltasmbﬁopdhhﬁata §8pHie @0) or sorbitan
heat ed press, and are preferably prepared by nelt
stearateemlyweg}ylenpﬁaﬁp@@} dergvagsst %lgrpoéyoqygt{bﬁ&@ﬁ@ ¢ggol triricinoleate or

polyOX}q '3§t aét&u&ﬂ f{ﬂ‘gﬁlﬁ?hﬁﬂi TB&KP 'ttorlg ?rellr ﬁcﬂz&{yeﬁifeﬁggﬁrb&gl @{?’stearate

cont ai ni ng in
such as mekybéﬂldngkyml 4(bl’fiydaogmhtted exdtorud EfCrdmoplg®eR H 40) ocpantthylenglycol

h
FYSEC RIS S K T R R
one
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20 conponent to be honobgeneously enbedded in the

other. Melting usually involves heating above the
waafwenisey poi nt of neltabl e excipients of thePCT/US2007/073957

fornmul ation, e.g. a cellulose ether/ester, sugar

al cohol and/or (neth)acrylic polymer. The preparation

of the melt can take place in a variety of ways.

the nelt S ureis inther of . 70 to

propylege e fodtop By obGrT G Tt Bolvpbtor i gfatcrRphy eroy
polyoxﬁe‘%hyléﬂ% IﬁlpreﬂeﬁﬁchFﬂuEh RS PRESHC® PRI P18 F127, Poloxamer®

extrusi on, ting and/or m xi ng can take place in

124, Pomama@éB&tRp@w@riém Pgloxaedt®f I8, phPaopumgy@sH)7 (BASF

wyand &5 Corpil Sptnd Bl 3R Rb T S EieRE SRR e
polyoxyefHy@iFE SOy dﬂ)@blﬁa@fﬁdﬁ@l@afd{qe&fe%n®®0§i P dxiy St RUE (20) sorbltan
extruders, preferably twin screw extruders, which
monostepsatg 61 weendt PPy pglwomhﬁl@rer(é%ﬁqrwnaﬁ@maabn%e (Tween® 40),

polyox;%gé)rlégfé?g )\/sgﬂ? c?ﬂ)éé%\%t? lgi‘&}%t% g@ér %1? ehé(% bs We'l as ltﬂﬁxtures of

vwotmbefﬁ@tﬁWﬁkmadnbﬁxiaﬁ ki nd of extruder or the kind of

. confi ration thin the extru 2009/ 01453
Vaﬂouspégv @%36@?9 o s mclydegn the ra%légor qzémp OV Feguliens gych as

colloidd? @ﬁfég tul‘i)carﬂ?sl Ellet’éﬂ &isid ga‘iil'tss gf&htYﬁzérp %m%ﬂiﬂ@&%%@ﬁ £ érﬁlotxﬂﬁnts light

extruder can be provi eat1 ng el ements.
stabiliz¢tovredieal, scaveagérs ioc stebihzan dgahe ammm@labhttadke Fmﬂ@r isaceitime

th extruder may al so r0VI e m. Xt
acotamigpghensiob T At G e R R G I iy din St Rgphgytselt
sweeterRfs AdRTRYSRRAU $nafBictused ad mlt%mfé@ﬁé&hls%lﬁa taNOt OBE preferred
enbodi nent, the invention provides an oral, sustained

way to yediesaibe biltss tagte 15 o thn additipnal meniagetaminepheraeorteinnggvarcoat.

f the foll t

The formg?%ogsng\ép tgo nve ﬁ% gan boevgbrt] Irleacg roglgg §n %%agnli]ef rggﬁiﬁfoacgs dSHCh as by
the use Bya Béhanekiss aﬁcDiu’% @E’éferaﬁly@reﬁa@% By méA Ux@GIGO U REHaB0btain a

or both w.thin one hour at 37 C, with or w thout
homogeagpysedistyhutionsandessifigign dserce @i disparsmniof tesdrppdha dmgraontaining

e

et ST ARISS SRR, AU P BB o fs B
Meltingt dneuldms tdgearaheition iirgto héguit @ntiblicdy statgpemihich @mnhodable foobdne

br ea nder a force of 150 new ons referably 30 :
compoqqgwg)ﬁgon}ﬂgp%e%lﬁlé(feg}bggﬂv 1@5@6 Bk Mfgtlr?%/wa(lﬁl) néz%lves (aeatlng above
the soft&ﬁ%é E&ﬁpbt}’mél%lé"%}ﬁ&ﬁs 8Pthe sztﬁﬁil by a Eélﬁl‘idﬁ@ ctiRPbster, sugar

PTB 501" hardness tester, and (c) the-dosage form
alcohol ped/engeghgtrllie potymet 50he pmpearatpmecﬁfgh@mey caB %ke plege in a variety of
optionally 24% of the drug, but not nore than 45%
nore preferably 38% and optionally 34% of the drug
Usuallydteinidt fehPeR@urBlidiattBSranké 56170 000,°CO brdférhsl 80O 188 °C, most

ours in in V|tro di ssolution testing and optlonally

preferally 4680 fn144 Ko (| e., in the digestive tract of an
When tfiae rnnf%I T %resshﬁu p 1S se%let extlntls?o eSI er:l!tlng altl(?ﬂlb I?IIXI?%J 92?111 tgl\{e place in an
apparatumdstofmharﬂjé h&ﬂsfer thad IﬁlrﬁcﬁseaBa&tlaﬂhﬂDy) phieblddre H}kthhi%rs or kneaders.

formul ation is acconplished by providing a high drug
Suitablq GHIdT ipFlEAT SRels SEEVSHITUY pdBicHN PN cimecHBICBord Rultiscrew

r i

st LRI BB oMo ARG S nd v
optionallpequppadewitio kmaldﬁtgl diskschmwill be appreciated that the working temperatures

ways.

will also be determined by the kind of extruder or the kind of configuration within the extruder
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20 be greater than about 60% 70% 75% 80% 85% by
wei ght. The drug | oading of acetam nophen can be
WO 2epved34 0 80% A preferred enbodi ment of thi BCTHOSAGE073957
formis a nonolithic formor a solid solution. The
term "nDnoIithic" Is derived fromroots meaning
"single" and "stone". A nonolithic formor a solid

s BT B8 Sl B I S S REAR 955 g & e v

can be proViaRd bPReatinB @1 ARUSE HoRlcQ¥a e BicHsh Akl @1%%1@% &thy material in the
contained in a single solid, or a single so

extfudesmlam elsomrovedeie mixtuTheithesobstartiat amolritdf encrgy ranqu aid in the
formatis? ﬁ hon can optlg 9&j¥ﬂbe oy rcoated or conbi ned
W Ph? SRR P 'SR ther material s preferably

In anotld® eABbJigAt, AhdindertiddSirevitiéPdn oraliubdindf retdase c&ﬁb!@eﬁform
rel evant dru and these materials preferab
charactefizgd fimHef lé|ha§/atdﬁ%8éb’fo @ﬁf@e fqllwvén&feaa}r@%@b m%lqseoqelevant drug that is

| | r
extracte‘a Ffo%? E@TfﬁgnlﬁfﬁtlérF?% ! an ﬁ@g% Q(B%)g)r r22 q\sﬁgow\%aetﬂléa{ﬁol ?r both
within dd&&loabam €T l\xethaﬁtwﬂfougag)fatlab,us sk eaavoa lﬁuecli 1 isgsmed the bmount of

about the first hour re y.substantial ly .
the abu%@ofﬁﬁefl%mtd%wabks crisacded L%@ 95 Ocqﬂwc A W&Pmmerb@m at37°C,

(b) the %—df'éggﬁhfo% 1%5%9&%9{00t% ?gﬁfnég Xl HJ&%%WDQZH% %ﬁaer aefm{%‘yf T80 hSwtons,

e invention des a single phase
preferalilp B hewions, rndmtprezfambble%@damtw ya rnqme q)mfchabla 390 msWtcm‘s as

measur%?bx ﬂ%agpﬁ e@ti’@g %f?g %gtpg:alﬁlgg ﬂ1 q%g%ﬁ f18 :Faslgss at least

15%, mBA prefetab®y 1891 4 o ti%HQH}I 2R AR @it Aot Bofe M 4594, more
t her apeut’ c quantltles for at |east about 8, 12, or
preferalgly 38%14’%1 opAguilhyi BYapf ghe dregdutingthe 3 minutes. Gnstiheur, or first two
5 sui.t abl at.ed.adni ni.st,r a

ef.e g
hours 1@1{1} 1tro glrsscylﬁtl?mﬁestlnrgcan onaIpreﬁs% 0 VYO (e AL {hg d%{%ﬁvet faB of an

VVICG or ree

animal Admaﬁdnqg PRI N6t deighetortRtb Rt 0diane pirsiclhr theeryl NVEhilicved that
) _,dosaﬁg formrel ease substantially the entire quantity
hlgh inigal refeasoiesaf aceipminopherog the, Eqsm%ﬂﬂatl avageamplished by pr0V1d1ng a
I
ieh 2806 ARG GRS, 08 ok DURILLE PRAZARHETERa sl
active 11|Igrecﬂ1e1ntakllcjn a@ﬁ%tamfnoplm inaoog cntbodimaritd sfthelirssntiwt foanulation can

bou optlonall 9 haurs.
be greaf?hﬂ*aea teﬁO. vd0in? 6% ég%e: g%ge‘m Patehbnl ﬁ‘ofﬁlm%\f%dmcgeﬂ#not
acetarmﬁ@plf@n SR bk YinkRaunshy,om the tinme at whi ch 90% of the
is released fromthe formul ati on, however, in
A prefeged] emhbdlmegh@frthﬂslsbsag@éprmgs omondlghafose or & baicaslluticar lige term

e ach ved en the drug,fornul at,j o se )
“monol i e Bf ) Fiopt Thsahidfy Sl Rt "Hhtse X plara G fogm g  solid
preferablg h@@&ttlb&ﬂ%@dimfeﬁﬁoﬁi L€ %tﬂlélr% tﬁaﬁﬁﬁf}mc ap %Mn@hﬂ’ﬁc ernbodlrnents of the
sorbing the drug into the patient's (or animals)

inventidy), Gischbygestetavantidug is w@ﬁeraébmqméaqurlefaesmgé@ sadifhoti siagle solid
solution hfserﬂernl‘}/ | d BOndtR 1‘6'581“:{? o@so‘fldo ffidn cg O[ISt aﬂa%g over%gatgd or
of 4 Usesresi stant Jdiug osa &1 8

comblnedJWﬁIhloﬂidﬁ enati@lals. eEXickdlcihBgmatctials rpb&fahbkymoqmpbmtsﬂnmgsuamannal
| east one therapeutic drug further conprising dire

amountf g 4hyse Feeevank ¢rug ardthicss Hatgrigls Paeferablyrde nagisy lal(lraﬂ%ect the

rate of dlggoflftf&:i% ﬂ&s?zrsmnldf 'tﬁkgab%tsg evEH@drﬂE dﬁ 78 oF HAGHS, Tge in vitro and/or
er abl rrses a ce ul ose erivative,

n vivo miﬁfse rad qf thd Sbnse atprans dimigar Bbubeagictam druygsefter about the first hour

r ol r
are pre era%Ty su stant%lflgl c% Istglntpfor thgas?about 6,8, 10, 12, or 16 hours. Thus,
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20 include Eudragit L or Eudragit RS or both, and
particularly preferred is Eudragit RL or a

weuwbnEsd on of Eudragit RL and Eudragit RS. TRET/Igdon7/073957
can range from pasty to viscous. Before allow ng the
nmelt to solidify, the nelt optionally can be shaped
into virtually any desired shape. Conveniently,

emboduatﬁptrs) t@{t,] %qg%$£ﬁ8$?£J1 dat o sinelf B@as\%r&?tlrg %%algtlgﬁe thaf can be adapted to

provideGOR§t &F tHObAbd ﬁ%vﬁﬁ’ﬂ drﬁé(%) W Al w2BeAPEHR] IYe TSRS | ldﬁ% to be quickly
depressions on their surface. A broad range of tabl

obtained o tis bhad dhe p@bcl_tatuom edimdbyanddd hgy mamttuettétomrtbwd@l tlfetmeem
quantitisto fog%} 1%5%958&%5 i% él/_o\l{,l%sg :ﬁ{]cgiét;t%lrag¥ t.hﬁg l'lldf’:l gon is prerferably

suitabledbf Rfpeged hdihfnhsﬁ@hb@fb 4 h@RArtoCdhlimil e ltﬁ@@ drﬂht@e din®s a day.
injection_process. Mlt processes i nvol vi ng heat ed
Advanttﬁeegéwr@%frﬁé Ebpgimeats of |t1@,f‘omt«5@ntwald9ﬁ%ﬂ@r aEm refepse pistangally the
i o s A5, QLLONRLLY, PUSHARI IR Bl R Bhyt,
1nvent1®kﬁdﬁ@eﬁbt’rﬁ b Bé addfa@erd te )dﬁhﬁir%realtd’tehemﬂﬁ% [ atnhlp(tefdﬁb@%% of the
r.m cont ai ni ng r of ab se.ca over coat .
drug i m\m Yo sfgPn &5Hpg Wéthgwitovbtﬁ H apféonaﬂw 1§ 6 PHGHIS ﬁ@rcumulatwe
blood c%ceﬁéatyga 89&%0 Lémrd b @%@%@Wm@&g% time at Wthh 90% of the drug
har maceutical 'y accepta materials. The materials
is releasted)fmnedlecfoﬁnulaﬂmm tmwet/ert inigenéral lnrghqzrrAeIﬂ €5 pbi g dbthea@buse relevant
teri.ally rate of %g eas he active

drug cagﬁa lacélaf:\grthl}ep&ﬁ?r Ei %%tél@téon ICISASES SP ta)t],tlg ¥ a{l or all, of the abuse

relevanf @t it péttiBnd bhé Big@i‘tﬁfe(lfacﬁé’@lab@ o aBRYSIng HArRY irfo the patient’s (or
manmal , it is advantageous to give 5 the dosage form

WHHMBAhk@épVﬁgﬁlate shape. Large tabl ets that can be

In yet an(\#ﬁ%r é)&%‘%geg g{ﬁ%gﬁhm{eﬁan e%ﬁve nt i ﬁro%ﬁl 1 ét %e]sﬁ { mﬁh%% ufahcture of an

abuse-rédi@arfl Asageosh@d foriulatioe borﬁpﬂ’lilﬁg hgttestriding A €o@agetion dofprising at
which it can be swallowed. A filmcoat also inproves

least ong ghargpentig dﬁtg&wa%oatpﬂétn@giarﬁ@tl}aﬁt@@mgath% extrydatedaiy; & dagage form
without Lg'é‘r? t%rh{éhfa?eﬁtnges ch)O PR &AL %ﬂ'tﬁiai:e Efera-lt_) %cgﬂttﬂeﬂr@leg?%llulose

y i nc l'ymeric mformn
derivatiseiaind @mfé:r@bly)alkooooyrmrmpg/dt Endriaiy bo@hdeul Rysferred Eudragit polymers

. hydr ox y | o and acr te tha ryIate
include kydeasy CcPdsgs k¥er RO Pk mehen %tgv ?ﬂmg?s ¥ églt ora
combinﬁﬁdd%f%ﬁ?ag’ﬁat&faiﬂtﬁ&ra gQprise a plasticizer, e.g.

pol yet hyl ene gl ycol, % surfactant, e.g. a Tmeen(r)

The rnettycpm range drouppas@ntamlgcoas pedore ra,tlpwmgghe mettited solidify, the melt
n, oxi des and/ or @ eteners or fl avor s

optlonaﬁy can gebgttapﬁ 1nmay1rtgali§6 atbyoqﬁjs}.rF apg.{ %nvgglegtjly aplng of tEe extrudate

optlonaﬁﬂtcan BabeséySut bNEcaldnlde?, pRAErabIS Ut dvAsraitRtStafi® rdl@&Swith
an about 5% by wei ght of the 15 dosage form

mutuall FE/ERINRICEMBODE MENES sOFaqHR by knigor tabkat ferims can be obtained
by usmgrgoelrrr[JI ‘{/HM dﬁ?gesng fog%p ]tco(‘;frdgﬁlieas?g%sgs t%%gtlvellg),\tl)t S %xt%]da d C%\I/llb%ecut into

picces, it Bst%rep(“thﬁﬂ tta”)fdiraftbﬁaﬁtdtﬁcawaﬁ ercoﬁiotuﬂ*t)I Vi3 u@édigﬁ‘a diaijegion
ﬁ%: ynmer- 20 contai ning tabl et produced by extrusion
processa el cRiPessasr Y] Vinghsated Prasteatoptpdal fyrian elsabiepaleadered.

The formed melt can be optionally overcoated with materials that do not contain substantial

amount of the drug with abuse potential. For example, the monolithic dosage form containing

the drug of abuse can be overcoated with a color coat, a swallowing aid, or another layer of

35



10

15

20

25

30

conbi nation of inmedi ate rel ease and control |l ed

rel ease formnul ati ons of hydrocodone and acetam nophen
W@ 9posiss4 ons. These nonolithi c dosage fornul aRCDEHS2007/073957

especi ally having narcotic drugs may have abuse

deterrent profiles such that the drug dissolution of

t he dosage forns has reduced/ m nimal dose dunping in

ueous hanol ution. ef er ahl
pharmag Sl SR G G PR oS Ty MG JRe RO SR e BRI form
preferabTRAY 3 EibfctiBly RRQIBSHESofablctid STahORitIVe MSart@Ent R the dosage
transfer to production scale. The desired biphasic

form. drug di ssol ution of acetan1nophen can be achi eved

i.t hi.c_dosa ermheddi ng. .
In orde%l\% gja%]&tta?e tge 1nﬁ[%1% X sgﬂ? ?% 2E¢ g%mn &Ip%%ﬁ?lmaan} \RDadVgrlﬁageous & give
the dosdg@rfotth af bptepMdte hha@&bflteﬁge BYldtehessa teadtvatowhd esmfiRbly are
then conmbined to Pro uce a two-layer or 30 nulti-|ayer
therefortemfélta ymlw@erg hgy then ppumdfipshapsi s pur pose i ncl ude

A i GRS TN i B BOLRELTD B s Shionc o

film coa&)alsbliﬁl@tcﬁfesl asagad pse i aﬁ(kﬂ)@aﬁ%&aﬁ@‘f 11UBRPEN /tlEb?Bl%Goat may be
forns. ge di sadvapt age of th s tec ue.is that t

an enterdg gqatHed1ipLgnat pralie ! aféd Ynéﬁr ’Ena BB Watﬁrﬁ%} such as

hyd b1 NS AHEbs¥ Al yhok NaeSe, bRd REyERO5IhARE at

yVKm%%ﬁﬁy reatcexacstneyLdl ﬁ)§%§§la ¥ vﬁeﬁyShaplng e

copolyrhebl Mmdeﬂ atfthe- foahmlgcp@iymetrh‘ée thhm- crmt sy hather t@mptese a plasticizer,
cQ with e other |n ratlo t hat .

c.& ol et a&olvaew?a@%g&teraj HREAT S @aﬁﬁpﬁl%& SRR HBE

titaniunf 8D cARch §A08sedM/0? sweété&rrgrblt HavoRd Uik eRRoatiRd maf@lso comprise
tablets as specified in the pharnacopoeias (e.g. USP,

talc as anantlagﬂheglve |ﬁ§mrc9g|msp@l§y acchbifh fordgss|thasf abepif Hlotby wctlght of the

%s al so possible to manufacture the rapid rel ease

aén%an1nophen portion in a separate tablet which is

then incorporated in the still plastic nelt of the

sl ow-r el easi n dru ortion durin cal endering. After

EXEMRg/sR Y rigVIBEL d THEANYIDHTIOMN| et is obtai ned
Ceﬂain\ggérﬁglnﬁp%%%%g%% %s@{;tym%&ltl% pééq‘zérj%l{’ gcglrclrog)ls%%

formulatiSn 6hHAdg &Qliasusmﬁmsé pmﬁld fpr faadile xtatardebtbodragehdvargwspolymer-

contain gy ST ARUEEARY REEHURR PRAAOIHAGE DM D BTt hove

combinPi S RInYedidl R1dH€ aﬁ@%n‘(ﬂoﬂb’@%el&a@é ?d?gﬁqatloﬁﬂff ﬁ}}cﬁ&ohene and
prevent it being conpletely envel oped by the nel

acetami@ppheniconmphsisonsaghdserredmdgliEc daser donmdbaoancspeapidn bmlng garcotic
| ocat ed di rect at .t he e of th abl a r.u

drugs g E4T Sh PO Bhiemrut S F Bk AiFuliSpa the SR G has

reduced/@MihYd R0 QHEABIngNn 0N Rfbold difhind AR @h. YREdre préfesbly, these
al so possible to obtain a rapid rel ease acetam nophen

formulagionpmae proviide reprwdueiblecanamwachppignraepsees offering ephaensgr rapid

nanﬁaﬁg hﬁﬂwqu%gﬁgtanlnophen The manufacture of

mcoa extruded dosage fornms is described in

The desvi@ad biphasip ah%mls@nmionth@mlnoﬁmﬁ@nrbataembvap@hﬂl@mdlmﬁg a
do not however, describe a drug-containing film

monolithsedasgy faEs by eabeddiasitlis ackve yl%h% RS AENBPTRIRASINEWAr ug
formulagl'oﬁss&’z el d@%m&%@leﬂ% {e§§\}ﬁ|15hs Q{h hQSm‘B deQ & odﬁ&é"gxxf(}q’\at}l@r or

extru osage orm UCG I n accordance wt
multi- latybletablet. Processes sultable for thls purpose include coextrusion methods for the

dosage

production of multilayer tablets as described in EP 0857062 specifically for extrudate dosage
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pat ent applications 11/625, 705 and PCT/ USO7/ 60864

reveal ed that about 20% of the acetam nophen cont ai ned
W0 poophetssabl et have to be converted to a rapi RBCT/ESWABE3957

formul ation to achi eve the desired biphasic drug

di ssolution (for exanple, > about 30%after 1 h, >

about 80% after 8 h). Wth a total acetam nophen

forms. G o4 OB E RS BHE AT H GG e T e od

simultaA@uSiSedd tHRPYdsnad3BRIe 1HOORB 3 b Bodainaled WiltdsReH &Bbtness.
in a ragl d release formonto a tablets is difficult

ESpeCIaélmdvlmnls apog Hictldet in theceatandin theetwygi metsehave tabecombined with each
The.dr,ug _cont of the m CO
other i inea rra];lr% Iﬂéat? IS Iﬂalﬁﬁﬁedb ryveg(ra)c/‘&%% geﬁlsg%; OH]é);llaltl(i_? ew%éjthg%gsaa and content
unifomﬁ@tredilﬁfe@iﬁﬁtstmhé fAbkks as3pedi 2RAR¢ PAAIopocias (e.g. USP, Ph. Eur.).
PCT/ US2007/ Q73957 The drug-contal ning solution or
This reqyjirgp @ highdavel 9Eaffedr il m coati ng nust have a high
I
Itis alscg ?ﬁs‘érﬁ)\?\% {sozthiﬁlgﬁa&? eqyeofagbdergfségseg%:g%gﬁfgo hegﬁﬁr‘[}]’gﬂ en(f Pi iy,faﬁ%tg tablet
which i¢ theh iim@rpoayted irstho tslhldi th|sﬁ©rn@ftfoé thesslidw-relessintg drag !paﬂiotnaluring
stabjlity even wj a larg | ayer thickness
calendefigg. ert%eklgxg arcglendsrg ﬁﬁglfdeeeéatflwé& PO NN P rsparately
ernbedd%ﬂ "i’é:ﬂﬂi f@eas?@&%éneﬁy %sﬁ‘%@t ford b EHid g@ﬁr% de@ﬁ)@d ?Igﬁgsé 6N,391
he surtface of the extruded cor al so
spemﬁcgl]mf(arwafedbd disegadfouys. d)esbbadvagagd wfdhlstapprohch mtbajaha ngid

| ayer. shou al.so be rapid en using thi
release p PO IRLITS 41 B IR R PR Ay T cafgpter
cavitics k6 9@%&@99&3@&6@ RtPpP&eldped 8f thdvactk idimy @mtslralgdlram%
nmust al so be argely unchanged with |arge |ayer

acetammhﬁ)l@mwegmegem rlﬂ:ﬂoa@rpqi figeakyont élg’resuff@ﬁe efxthe cgiedﬁu‘gdisssohition

from th1|§ gle%a{rgte éaq%?ej[ Fﬁoamqn ftatu‘? n%e gtﬁ%?rl}%h on (%nta]@{ \gltﬁ é{lteou%mefjila

It is als€ p@sIl@, otasihashsia reledie @@étﬁl@m@;)héﬂ‘l@)nmbhﬂ’iﬁ ties @bkt by applying a
Surprisingly, it has now been found that the above

film cogtiggsopiaiing acceaminprhony ey meefagtprerqfidmycagiedigrrudadsdosage forms
is descrﬁ)%ﬁtn?%m I}Sﬁn{ %1 lﬁ%ﬁ% sofhetsgﬁ {Ehd n%hﬁ? ?go h@‘yﬁvfev describe a
nl ? a nts o 81

gether w't atrve
drug- cowahrang fibh labzitﬂlgaiesl\gatcbxpesmtl]ﬂ}ahi &hipet piphasic dtugndissofudiond
' ctive

The res{llggqtfé[a? S smosnt exaded loen ) Q{rglop%gmgt%w%@% with the

patent a}53§&1@1§h§ Y1/825 0 aPB@Y/USHldokbPNS was conspi cuously
w even with very high total solids contents of nore

revealed Hahal899260% ofkd gietaminopthen lvattamed m theitdietfhaverfecloatanmerted to a
i S Pob 00 B SRR oL 5o B RB B Sl sbou

30% aftef PBOﬂTaB&lt 808 Mebr &irS SPlitatal 19131 ¥eSandingPhenehichCoRIMolLIY500 mg per
rapid in layers contai ning above 100 rrgliyacet am nophen.
I

tablet, mftanv\/él@t thoait $0GMe of esbinephen leagirto bgira elm@c Applyyng about
100mg BP $h SR nﬁgr@cﬁerﬁcﬁe t«l?aplﬁl %fea% £ SHE Q ta?orfetgls difficult and only possible

if certain requirements are fulfilled:
The drug content of the film-coating formulation must be very high so that the layers do

not become too thick.
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thus also the drug dissolution profile (i.e. release

during the first hour) via the |ayer thickness of the
WO 2doa0c53¢ | ng. 25 Anot her surprising di scover yPGEESI00H073957

the filmcoating formul ati ons according to the

i nvention were capable of very effectively snoothing

the rough surfaces of the extruded tablets, i.e. the

&h coat led th |ndentat%on onzéﬁe sug%acelgfh
I3 ’iuﬁbqOB %F UG JAIFRFLYIQR usphifar PPHISshG @ s
saRehiERIonN atdialortd O&dss ahles GRMEMBK &I binér@NahlaRBHR process
filmcoatings and the polyners wused to produce them
mmmoaMhyaho not possess and are not intended to

RS AR Sttt g e b P RS R s R R R e TP S with a aree
totiethlckh&s, ﬁﬁﬁ@}‘éﬁ?@tacﬁﬂ' elaeatidsmidt 69 emembeet ého)lglaﬂﬁit hé e@kkmg
ltnes in detail. In other words, " ling in" of th

preyEseyes WthaBicktlayesg Gmdzdb@}qusm mtﬁane@ézwws@ gopres must

in conventionally manufactured tablets is
E%%Bég%%%%g&%nd is to be absolutely avoided (see WD

Tﬁé)ﬁlfu@maﬁhhop ok 1he fdum- doeflﬁg E@e&hbﬁldrﬂd)ebd I@p]ldh}l/l&nfusﬁtg thick
al | the sanpl es, e pag "The
g%l?%am?élwmof Hiﬁpaﬁe‘ggeg fbadmen rrear ing and
Phd &iids ofRHE HARLBARR MPE Rush Uso bB Fargely unchanged with
g%act @?ﬁt he il mcoat:n g%rarrru ations are waterc
kmgeullayer thunkinessesmﬁ elumsgvsstbt@b Ifex qxlnendﬁdipaundsmd Itllny: at elevated
cce t ed é nerslmhl q¥e | read gen.used to 0 .dat e
g}pe att‘i‘ifs fﬁg é&?{%{?/u Oh T f‘“‘fﬁi iggaer A %m *Pﬁtémb u8 (Le.no
ERBIMhE SB&iod, hippals TR RARKE ctcpr ef erably purely
aqueous sol ut'i ons or suspensions are produced which
Surprlsmgkye ithas pewbeerpfoudd theo Hreabovg Eeqmmeﬁts gdn bet fuéfilled if finely ground
so .ved ended c nstltu ti
acetarmnﬂ% Db USS; d%lb ?1 %‘?rn atu%g ?jg};s,k;[)o/ge,\eer Vhl{h reﬁ ? a%II anounts of a
suitable2bder JoRibld QIUJV@téf Yl tabiceoriahyr. EQ%s%uﬂﬂJﬂh@ﬁ forﬁﬁbl@tlbﬁgcﬂthls type
solids content of the solution or 10 dispersion nust

with higly achive Higacdignt gertenis cpwg e arkigyeds and Bt them&&wtmféﬁ U9y
f 9 0
oo RSSO OO AT RESLSEANIEO G g 0
weight, pod shalb becni thickfdm-doaxng Jayphld2 ddméurdinciatd andanare ptadd be apphed in a
Ivents such as ethanol are used. Xt ures of t hese

relativefyy YaHi 'S HirentBaking Mapseesss eoaomi b [y dissplution yas also
sufficicH® ﬁl@ﬁi in 1MUY STtainRYBbVe PSIUEEUSctRAlaphans or

suspensions are preferred. 15 Particularly preferred
It was tlamefopﬁolbgsmtestowhnnw vicoy precioeipdhaieelt pf hcmbamlmephm spyayed on and

sgl uti ons aque . n.even_.a
thus ais3 gt PRee B PR RS r RAe Bt P a0 Sizghp by hickness of
theﬁhﬂ&ﬁmﬁ?ray solution wthin the range in which an

accept abl e spray behavior of the solution or the
Anotherswp@mg discavsryswhy that the é‘ldm@daterxgeﬁ@nml@homﬁsaca@rdtngeto tihqyinvention
were cak&%lg rorg ?egrlylegf%% Voelpt E c?]oztlrllng e! r%ﬂg Fl%? \ég %f tgg tiarrrlgclreg tabletﬁ i.c. the
film co@mhghysled mﬁﬁ@@ﬁ{dtloﬁﬁ bh u{e(lﬁlefac&&ﬂh@ ¥abiotoPay eﬂ@ctlvely This was

_.met hyl cel I ul ose, hydroxyethyl cel l ul gse; cationic
surprisipg, FWW&% (At ataest 3kl spm BTy b avgilelle file coatmes apg thenofymers
)

used to EFC%G%E h@g%ﬁ%g&%%lneogﬁosg%égﬁagﬁt %CL Xntgg}eg é{ij ?g%égésn&{ S very property.
Known }polyylmrhglﬂdeﬁ]lm gd)aymglfsrn\mlatibm anodaapnbdirto mproglote (n\Afaibthe embossed

clements (zl%ggso % ") e[%?ilbr krﬁ/nes in detail. In other words, "filling in" of the recesses present
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al cohol / pol yet hyl ene oxi de graft copol yners

(Kollicoat(r) IR. Preferably, suitable polynmers are
w@2d0e0t4584 f r om hydr oxypropyl nethyl cel | ul ose, PCT/US2007/073957

Eudragi t(r) NE30OD and pol yvi nyl al cohol, or 25

conbi nations thereof. Mire preferably, suitable

pol yners are ponV|nyI al cohol / pol yet hyl ene oxi de

prsc G BT e et LR )P S5 TRttty o

(see WERDHOGDOLRDIS PAHBLIE: feferélte i@mademailsifaned all camples, see Example 4,
concentrations in the agueous or aqueous / organi c or

page 18p UFled gmiprsgiagivas soilreprioduceds w(thgutwmehrmm@t mgﬁ@mﬁ"

Suitabl¢ Pﬁﬁmgrﬁgo tﬁg nbaﬁlgpaglrur%éf t&l g‘EOt 3 Oélglﬁpaglpggj arg ¥ wat esaﬁlble and

water-swBl1 40K Fhmeaunbmgea/&é%ea b@lyﬁﬁﬁd ‘Shl‘éﬁ hhectifgady Sednhi!;bd tdéate for
particle size distribution of the active ingredient

the pre@ﬁ?é@lnd) fidmaptingsi Ehg bapicicqeraneé & hetreraneble. prefraadily percly

aqueou§ soZutlotng A tsﬁgsgny%%r%%ge%r%aége%%df gﬂﬁé@za QZJI Qcﬁi%%S;thﬁﬁ?ensqlm of all the

nment a € suspended active I ngre
dissolvdde sﬂSp’e&;iecS@jnuﬁﬂueﬂs oetutisg anihe dnigredient) Sf)aitayasnm%ltﬁawﬁght

e filmcoater bec bl ocked. Preferred particl ,
(prefer%&%%draéﬂc e R &)tﬂaspf i gamtent g s solution or
dlsper51gn 2rusPINS RV dnga!é{l% nér&i'ié?lft @{)I{tg& of APleadlB0; Gp?é@ra’%éé)%,

0

nore than articu preferred not
partlculaﬂhﬁprefﬁ%lydﬂ% drehiglzory. i N'_dnaB]uadMS\Beh@LOﬂlS nmuspmmormsaremisoepossible if

thapn 5 35% (particul.ar| referred han 2
non-tox{s; PRyraEacn BT BtceRrSahEnBh S v cThp0Eim TRGE Mif e ot these
organicfsb R8hts RAM W £ik€ars a8 polsitslc dh W BerAB Ko Ry & GFIFE 1§ bk 8&buk Rolutions or
grindi ng processes Fdry and wet grinding are

ﬂwpﬂw@uwﬁﬁmméﬁﬂfgurpr|5|ngly, |t mas found that the film

Particuldr g}/] grel%e%ecg%g rgﬁé/ran%%%ﬁcﬁ orn% %ornQ Ve v foBvqusco's ity soggg%n&m aqueous

solutiold&@aXehighicbhdedtratiodsas kyded Rdmshenn ﬂ@ VidoaGik} Hkhe sy sdlftion
during. storage at el evated tenperatures of UP to 60 C. . .
within ﬂFﬁ EeC Whwhishas ageenidl agmise behagior phidic selysipn g thegyenension is still

assured ilgf? u{ Q%J[h% 1%79{0 ﬁM?({S %(i&n{‘as)ﬁ%mloﬁ&y m%l%[&t@ %mers

eplc ese anpl es are elng provi
1ncludef mm 1onic| dasHtilosd p(vlgmptsrspols eshyainok ytphapy 1 sélbidsd, lnyairok;@ropyl
he scope .of the |nv?nt|on

methylogﬁaﬁgff &y m&}% nlf%? plose cationip golymthaceylstey such |aﬁﬁe%régit®g‘3

[ f :
Eudragf[tv\%wc@gltﬁa 1t§53% gl?]udi‘!l%@; [})%b)%ﬁﬁa}éﬂ%g ﬁ{bglégld Ip@% E{i’egé’ oxide (high

molecumzpﬂ%tbylem glylaols sithi 4 wblecelds tyighe{(N W) *Wﬂwamoéwhyl

BT R e AR
selectec{lfr&%h Mrd&@{)ﬂ)@&l MehORENEIbIe, 298rapa® NEI@ED 864 Alydinyadigotef, or

h into a co-rotating twin screw 20 extruder
combmemu@9>ofamﬂoré>ptf¢fgr@bw auitaglanadyreerante polutingisdesholipglyghylene

ot sih FpOFNER & LRTBBRISNG Pt £ L T bien s ©

The activatitigrddieed pidfiéreed: Bestarinbplisdni) tnusﬂélthar bosuItiEE i tcafdro@entioned
formng roller cal ender, the rollers of which had
high copesaiadens in o FBFRUSS 2ABAYS / PREGRICAIIDEFFTY atspBicsolstis df s with

acetamlglg%lfgg? tsh%lqaglggdéds%olfu{)ﬁﬂ} fsfot g@liftmeﬁ{, Bpé}@rablylﬁ’ué ﬁ%ﬁgﬁsﬁcﬂﬂ or

dispersions can also be used. In this case, however, the decisive factor is that the particle size

distribution of the active ingredient should be sufficiently fine since otherwise undesired, i.e. too
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mean wei ght of 720 ng after cooling and deburring. The

surface of the tablets was rough and 25 uneven in
WEL@eests34 Exanpl e 2: Acet am nophen with a partPCI/ESMDTE3957

of 13 % greater than 0.25 mm and 68% greater than

0. 063 mm was suspended in water by stirring. The

active ingredient settled very rapidly after 30

B A YA P S -

spray n&&'lés%‘f ‘i'z*&l fil édaterAbetShe Bl'ohlkédn Qref&‘re"d)éa'rﬁjele PRYRE %t more than 10%
pol (Kol l'icoat(r) BASF) was added to 0 WO

of the p2VE @M\Eﬁlﬂ?@m (uemirartymevredmt m@@ﬁq@erﬁ%)onot(m@rs ghan 20%

(paﬁicu%a?%&%g Pgtt Igi%pquﬁm gﬂA) %fc tﬁ %rcu?;lg% R%%_VJ 1 %g%/o a%@ not more than
35% (pavEib@htly pﬁ\f@fbdafdt efor@didh 12994) e theqlaytaes dbbee 0.063 rnrn To achieve this
acet am nophen still showed a marked tendency
finer paticle sientthg does makibe somsryted BLainding preeqgspRy (fiﬁi a;ld wet grinding are
Sultablezuspenm on was then sprayed onto the tablets
escribed in exanple 1 (6 kg) in a filmcoater
Surprlsﬁlgl’yi, ﬂl’v)as f&atmihastheﬁlrﬁ cbabigdhﬁery\moerdlﬂg&rthaiﬁveﬁtlélﬂnotEﬁly adhere

et am nophen had been a over the
extremaly pill o A WDIp Dl 41 48 B8 R B iy ¢ 45 s 8g crigring even

during ﬁ&i‘agé £ M &aYedill ettafﬁrésrlﬁ" %QQ b6te, TRLERAYARLHB %eﬁiiﬂﬁrﬁl@ﬁ:t%f the

the pure white fil oated tablets was stil
coatmgsteiyegﬁbhythembgshcdme to the still relatively lar ge

varion 55 8 SRUERSBEL b SR P b o

illustratfR3ukpBed £1d @b sHo%idrﬁot bt Qebihbdnchdton@c REGHR&TShe invention.
paranmet ers: kg tabl et cores Drum speed: 12 rpm

Inlet air: 1200 n8/ h Inlet air tenperature: 65 C 15
[ ; Srayi ng pressure: 4,5

T2 "’" . -' th a particle size of

A homoig%’m@fue @bezﬂext rhﬁdﬁut@ C@ﬁSliﬁﬂg o'i?%l @P/eay @icighb adttdmihopiivnanzl 6% by
20 16%%\eater t han mm was s@gended in water

weight EpdragitGR L, TR a by wehi ﬁ@litebiﬁémby whighe by doxynaenyd a@élwlce lulose
(Methoéeef®q€ﬂﬁ)é ét(% b?ﬁ\é&%&h@&%??p%ltrﬁg V\glgelﬂflgse Rt erl OOlgI) and

USG I N exa
1.0% b}SWblgﬁt Ap@ailerx®d vmlnyenﬁbd @Koldté eftzt Kg/h idt&p cBA&SE)mgva&n screw

ded to t suspensi on .(m tio
extrudes Utk it%fi MisclsRPCRR(T Pf aboph 1405 arppless pchorapeencous,
white n{eﬁtrﬁJboﬁ oW'hﬂé stll@ ANGERIAAL LR, @i ﬁ&??lgyoﬂ\@hgﬁ&mdﬁeh(?ﬁto the roll slit
ding the polyner, the acetam nophen showed hardly 25
of a cowmtﬁy rpehdg ﬁnynmg)roﬂet taﬂ@ldeﬂ tihsrodlaspd vdiidnhadarscaskesron their surface

from whigh %%?e% coutl(? be o%%& %11rg06tlyk§())m\l\f?el r%glt r%gon e resulting tablets had a
mean weight of 720 mg after cooling and deburring. The surface of the tablets was rough and

uneven in places.

Example 2:

Acetaminophen with a particle size of 13 % greater than 0.25 mm and 68% greater than
0.063 mm was suspended in water by stirring. The active ingredient settled very rapidly after
switching off the stirrer. This suspension was comminuted and homogenized by passing through

a colloidal mill. After milling, a solid, powdered polymer (Kollicoat® IR, BASF) was added to
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produced as described in Exanple 1 but with a slightly
nodi fied tablet geonetry, in a filmcoater (Driam

W@ prodoess34 paraneters as in Exanple 2). The tabP@r/ES200T/€73957
sanpl ed after 30, 50, 70, 90 and 120 ngy of
acet am nophen had been applied to the filmcoat. Very
good adhesion of the coating on the tablets was

erved in_.all cases sur e ur e :
this sus NP G0 261 S BORAS B SHEBL I 2 S hirgpiHee A1oyEsolid
concent?@QQ)%/ 234534, REEhUBIO0 L1 438R % th&E§ARLLthe ac&Mthophen still showed
di ssolution of the tablets The drug dissolution of the
a markedgpidsney wossdimaintajiono Wikl ephienubuslg stiteteethisisnspgngian ayas then

oy BRI BBl 5 ORI GER%8 ARGl 30l S9rs o

tablets W@R)takehREtcABM 0L 7@hn P90 m‘g%cetﬁﬁl[rﬁ@h@ﬂhad [G] aﬁﬁlfﬂedf ¢vRfthe film coat.
the tablets into the aqueous HCl1 nedium5 wa
In all caget Be sPHEG Wip qusprecdio afhercarcantvell téxe\r%hlets altha@gfefthe surface of
f I
the purevn\egféﬁea ?g‘% cb%t??é &%%ﬁ)s \?}]ng% 1Pﬁ1{gh%r&@{%u%§§1§o 1 r&gtlvely large
acetamifmeptsurpacicidst The BOs om dntigsof thd ta%ﬂetsl@a:Dt %g)ydwaghﬂ betareand after
nmeasur eg after 120 mnutes: 17% Drug di ssol ution
film cogingdor dfumser 240 minutes: 27% Exanple 5: Drug
Film Cogﬁ&gslgllogé ggrag{etgrﬂe filmcoated tablets The drug
di ssolution of the tablets according to Exanple 2 was
6 kg tabdeitoerasi ned in an apparatus as per 15 US Phar nacopoei a
D éeLg\gPI i ssol ution Apparatus Il (Paddle), USP XXV, 37 C,
Tum Speed1 1, 50 rpm. The ampunt of active ingredient
Inlet air* €bGRsed fromthe tablets into the aqueous HC1 medi um
was determ ned by HPLC at different intervals.
InletaHFtﬁmm:r@bmééoﬁabl et with 90 ng acetanm nophen in the
Spravin rate &?aﬁ 20 Drug dissol ution neasured after 30
pray ﬁl nut es: igwlﬁrug di ssol ution neasured after 60
Sprayindipaeit@s: 4,30% Drug di ssol ution nmeasured after 120
m nutes: 27% Drug dissolution neasured after 240
m nutes: 36% 25 The drug dissolution rates increased
about 10% at each test interval due to the
Exﬂp—llg—mtl ally rapid release of the active ingredient
Acetammo@hemi‘zvithra pahtecld sikaw i ¥atgreaker aimgml @2 Hmnbridg gatates dlautl. omm and

of the coated tab) ets The drug. dissolution of th
16% greaggy) t@ft@ Qe{cnamawa@ S%Saeﬁsgﬁwate@ byt Tt Thniciea gt Showed a
decreas@@%ﬁﬂ@ﬁcy% St1P Sfter S%thh}f%g %@Pﬂh@@ﬁﬁ&%&lﬂ)aﬂpﬁ@ rtl?é 1'ﬁ§ter1al which was
(paddl e” et hod, USP 37 C, 0.01 rpm.
used in Thampl@ 2. Solid, powdered polyrner (Kollicoat® IR, BASF) was then added to this
suspension (mass ratio acetaminophen/Kollicoat IR® = 75:25) to produce a total solids
concentration of 30% by weight. After adding the polymer, the acetaminophen showed hardly
any tendency to settle. This suspension was then sprayed onto tablets (6 kg) which had been
produced as described in Example 1 but with a slightly modified tablet geometry, in a film coater
(Driam) (process parameters as in Example 2). The tablets were sampled after 30, 50, 70, 90 and
120 mg of acetaminophen had been applied to the film coat. Very good adhesion of the coating

on the tablets was observed in all cases. The surface of the pure white film-coated tablets was

smooth and uniform.
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WD 2009/ 014534 PCT/ US2007/ 073957 anount of active

ingredient released fromthe tablets into the aqueous
wogDIneds4am was determ ned by HPLC at di ffer ePET/US2007/073957

intervals. Tablet without filmcoat application: 5

Drug dissolution neasured after 30 m nutes: 7% Drug

di ssol ution neasured after 60 m nutes: 12% Drug

E 1di4$ ol ut.i on measu edb fter 120 m nutes: 19% Drug

—%@%@@&Mm : ot er 240 minutes: 29% Drug

The dru%!cﬁs%@iuﬁbh SNtHIRASIH 86coRdihE o BRI NUl Ret3rhitcliGn bR HBparatus as per
i ssolution neasured after 480 m nutes: 43%

US Phapnacepecial €8P DissobitioniATpaees iPaidls) dashXpHGRT %, O M HCI, 50

ilmcoat. ..Dr.u I Ssol ut i su after 30 .
rom). Tht b B8 g s C Sl ted B TS L RRRlgH L paiRgus HO) medium
was det8infiiéE6y HBSY at Uefdkntdndinvesol uti on nmeasured after 120

m nutes: 43% Drug dissolution neasured after 240

m nutes: 53% Drug dissolution neasured after 360

i X 9 i ssol ution neasured after 480
Tabletsﬁlﬁ%%lg@l?n g%‘%%@#ﬁoergdr ug dissolution rates increased
Drug dikyoethouhead bl attecesCminest 79nt erval due to the rapid

initial release of the active ingredient present in
Drug digsokutian) measpied 2 E‘S(&hﬂ‘@teﬁf ﬁl%e test was performed as
Drug dil utfordiWsGred afibHi20 Hu&_d19f, Kol licoat(r) IR a solid
trituration based 25 on hydroxypropyl nethylcellul ose
Drug dissdutiomedeastiied hftco2dlamimettsa2&dal | porti on of iron oxide
color pignments. Because of the markedly higher
viscosity of the aqueous suspension the total solid
Examplé 3N D8R didddl@bnCTuhdfiRilyatBeaBibid/St €d to 20% by wei ght,
as a result of which the spraying tinmes increased
The drugtshigselutipe obthedablefs eeewsding 4 Example & wasrdgioieencdne haApjagatus as per

Ver 00 sion. of, the [
us Phafpichptf PUSR RS RRcB avppiunnad Phadfars Sy S T D01 ma s0
rpm). Thé hﬁb@maifadﬁxteah%@ﬁ&nm&as&pﬁ@mm fabredntorthé aguvoud BB edium

2009/ 014534 PCT/ US2007/ 073957 Exanple 8: The test was
was detgrapipest WeHPRE gt diffaendipicsaly, but i nstead of

Kollicoat(r) IR a solid trituration based on

pol yvi nyl al cohol was used which contai ned a snal |
Film-coptexttatdet woith 90 tregricetaminophiclén the ditarcbst: Because of the

ht1y higher, vjscosi tyllgof t he agueous suspensi on
n

Sl i | S
Drug dipypdtiopgasuss icb dhEaRI s

Drug dissolution measured after 60 minutes: 20%

Drug dissolution measured after 120 minutes: 27%

Drug dissolution measured after 240 minutes: 36%

The drug dissolution rates increased by about 10% at each test interval due to the initially rapid

release of the active ingredient present in the film coat.

Example 6: Drug dissolution of the film-coated tablets

The drug dissolution of the tablets according to Example 3 was determined in an apparatus as per

US Pharmacopoeia apparatus (paddle method, USP XXV; 37 °C, 0.01 M HCI, 50 rpm). The
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5 could only be adjusted to 25% by weight, as a result

of which the spraying tinmes increased while the other
wWpemeess3par anet ers remai ned unchanged. Very gRGHUS2007/073957

adhesion of the coating on the tablets was observed.

The surface of the pure white filmcoated tablets was

snmooth and uniform Exanple 9: 10 Filmtablets

nuf actured j n, accordance wth les 3 and 8
amount A G piefiepl R ey Ml lelsoet BLRauESp e LpR hrpyes
determiféd BPHPLENA df@erbnt ifkhals. 1 month no cracks were visible

on the tablets and no tackiness was observed. Drug

di ssol ution neasured by the method described for

anpl 4 reveal ed no changes conpared to the val ues
Tamet%%%%?&%&ngx?ﬂgaﬁgﬁinning of storage. 15 Exanple 10: A

Drug difdolluttonaaéLaretiabke’o manidsagyyr ed in accordance with
Exanple 3 (90 ng acetam no yen in the filmcoating
Drug dipgpluion mgpsuied fiPet) aimtes: dAfon section was taken in the

Drug digsro?lﬁfb\ﬁ%ec'a%m%igraﬁ&t iﬁ‘mﬁiutets.h@%t ablet with the aid of a
m crotone and exam ned under a m croscope. The film
Drug diswditiongné¢aayed aftas240edfiutes: 29%t i ngui shabl e fromthe

tablet core in_the jmages. The filmcoating | ayer was
Drug dl&@?@mrﬂ@&u@é affer # Mot 300 ni croneters in the

Drug dignﬁtﬂﬁﬁ-m@—d@ﬁreﬁ'&%{Ji‘é()"&in%ftefs.e%%‘)f the coating suspension

he rough tabl et surfaces was particularly evident,
as also seen in Figures 1, 3 and 4. Exanple 11:

: ' lution in HCL and ueo hanol Following is a
Film-coBls 3 Y igh 4] mE GBIy e PHOBBIBGIH or st udyi ng rat e
Drug di¥ol@tichsRéddbicanfief 3¢ Midiadsn 28%5 conpositions in HCL and

20% aqueous ethanol. Sim |l ar nethodol ogy may be used

Drug difsptutionirasasmigd aftar €0 winuwdéssd&tout i on in 40% aqueous
Ihugd$%$ﬁgﬁ§§%ﬁﬁ%h%ﬁ%99ﬂ%5§ar%ﬁgﬁéand procedures were use

ronin ochloric acid and 20/40

Drug di%odetimatsaseicd anet 24 djnukdsssPhuti on in 0.01 N HC1 30
Apparatus: USP Dissolution Apparatus |1 (Paddle)
Drug diggiyfiongpeaspied aftesdp( miums: 4302009/ 014534

Drug di%&t@%&?&%ﬁ%%ﬁ@?@%ﬂ%&%ﬁ?%l N HCL Media vol ume: 900

nperat ure: ng time for 30 h rel ease
testing: 30 / 60 / 120 / 180 / 240 / 360 / 420 / 480 /

600 / 720 / 5 840 / 1080 320 1560 / 1800 mi nutes ..
The druggissplution r%ﬁ%ﬁcrfese.#@ycgeu%ﬁ% deeach siskibrHaRe tphd intial
release Bf BRAL@Ad iRPred b8 LHte@Sit irSthe film coat.

Example 7:

The test was performed as for Example 3, but instead of Kollicoat® IR a solid trituration based
on hydroxypropyl methylcellulose was used which contained a small portion of iron oxide color
pigments. Because of the markedly higher viscosity of the aqueous suspension the total solid
concentration could only be adjusted to 20% by weight, as a result of which the spraying times
increased while the other process parameters remained unchanged. Very good adhesion of the
coating on the tablets was observed. The surface of the reddish/brownish film-coated tablets was

smooth and uniform.
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Anal ytical finish: UV detection, wavelength 280 nm 10
(I'l) Dissolution in 20 or 40% Aqueous Ethanol
weppavaesss: USP Di ssol ution Apparatus |1 ( PaddP&)/Us2007/073957

Rot ati on speed: 50 rpm Media: 20 or 40% aqueous

et hanol Medi a volune 500 nL 15 Tenperature: 37 C

Sanpling tinme for 30 h release testing: 30 / 60 / 120

/ 180 / 240 / 360 / 420 / 480 / 600 / 720 / 840 /
Exampleda0 / 1320 / 1560 / 1800 minutes Sample vol ume: 10 ni

The test(\K}Qs Zﬁ@fo‘r'ﬂ%d LER FXERBIRLI), buSARhEo P SIR6AR IR sdiRiaH t@fion based
Analytical finish: UV detection, wavel ength 280

on polywimyl alrohobivas obadt Whinh teseinada shall porion of Altdnérs dioxid, Pgments.

I f
Becaus? %Hgg éflgl{tgf lg%qéetr B C(r)]%%’h gﬁtg g(ﬁlsélgll? s%q_%n%% Poéa} (s@ cﬁ %oncentratlon
could oﬂl?ﬂie@&iﬁﬂtedlt@ 23mdtyeweight] abh eeshiXofl@RichttBe $preyiROTRRS idckdBed while

the Core and the Overcoat of Formulation 5. 25 45
the othepprorgeraranameisy rearnespndrngr3 Y5 gopdmdaesion of the coating on the

tablets woY %é&g&rin Of;]}be rfg% (Sf t% @i%%ltegflﬁ%-éia%g%ﬁ@teﬁg%eﬁ%ﬁﬁ%glo%}%%niform.
IR 9, 29% Hyprorrel | ose Ph. Eur. USP 2208 Type V 100

(Met hocel K100) 9.29% Hydr oxypropycel | ul ose Ph. Eur.
Examplese EF 2. 999 Pol axamer 188 Ph. Eur./NF 2, 8%

Film taltl&g rn?a‘hﬁﬁa‘% ed ﬂq%céﬁggﬁde Wlﬁpﬁxaﬂ;%%l% 3,V\9eé f% El%rs?orec'isﬁl'scl%d glass
Total welg tcoat tabl e ngy YveXdelcs

bottles ailtempftraleresmf datrea andro0iydAdico d ometh M( apyksamere Vlslble on the tablets

and no %%%%%gi%%g%%g %3331& diSSOAI16lt10VIP m%gs%?e/d ]Sl4t g ?'nethod described for Example

4 revealed no changes compared to the values recorded at the beginning of storage.

Example 10:

A film-coated tablet manufactured in accordance with Example 3 (90 mg acetaminophen in the
film coating layer) was sampled and a thin section was taken in the transverse direction of the
tablet with the aid of a microtome and examined under a microscope. The film coating layer was
casily distinguishable from the tablet core in the images. The film coating layer was determined
as being about 300 micrometers in the images. The smoothing effect of the coating suspension

on the rough tablet surfaces was particularly evident, as also seen in Figures 1, 3 and 4.

Example 11: Dissolution in HC] and Aqueous Ethanol

Following is a description of exemplary methodology for studying rate of dissolution of certain
compositions in HCI and 20% aqueous ethanol. Similar methodology may be used for studying
rate of dissolution in 40% aqueous ethanol.

Following apparatus and procedures were use for dissolution in 0.01N hydrochloric acid and
20/40 % aqueous ethanol:

(1) Dissolution in 0.01 N HCI

Apparatus: USP Dissolution Apparatus Il (Paddle)

Rotation speed: 50 rpm

44



10

15

20

25

Table X(a): [Dru

..... feiieiiiie...... testing tine point (mn)
(I1) Dis§R@b i1 PR 48 AQuebds Efbngl! 120 43 180 57 240 67
300 /6 360 84 420 90 480 94 600 98 720 98 840 98
Apparatle80SR ®issdB2ion 9dPpakh6d] Brddk00 100 5 47 WO
. 2009/ -0§D4534 PCT/ US2007/ 073957 Tabl e X(b)
Rotatiog ppqgd: S0tpm =

Media: 20 OI‘ 40%-aqueous -ethanol- -----------------------------------

. .  (er 3 testing tine point (mn)
Sample r}fepgxﬁnel. %0 5%10 (“é) voé%mg geplacernent)
Sample preparation: used as is

Analytical finish: UV detection, wavelength 280 nm

111. Dissolution testing of intact tablets in 0.01 N HCl at 37 °C

a.) Fast releasing formulation (with respect to acetaminophen) in 0.01 N HCl at 37 °C is depicted

in Table X. Table IX depicts the composition of the Core and the Overcoat of Formulation 5.
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60 39 120 46 180 56 240 64 300 71 360 78 420 85
480 90 600 98 720 100 840 101 1080 100 1320 100
was®9o1464 1800 100 b.) Slow rel easi ng for nmul BET/O82007/073957
(wth respect to acetam nophen) in 0.01 NHCL at 37 C
Is depicted in Table XII. Table Xl depicts the
corrpositi on of the Core and the Overcoat of 5
Tabl & E j:on 6. 48 WO 2009/ 014534 PCT/ US2007/ 073957
able LrahPE™ F‘lon%ornul ation 6: Core Overcoat 55.88%
Core acetam nophen 120 ng acet am nophen o13::58% Eudr agi t
RL- PO 38.4 ng Kollicoat IR 11.0% Hypronel | ose Ph.
65,42%m@getamiy®PheR08 Type V 100 ( Met hgld®l mEag@ymivophss
0 ro l.pse Ph. Eur. 2208 Typ V2 0 t hocel
9294%@W§ﬁ0%mitol Ph. Eur. /[NF"%y i gggrb 90
9,29% Hy@&ﬁ@h&%@ﬁ@d@ﬂ%ﬁ%oﬁﬂﬁﬁl\i’l 0 Ph. Eur /' NF Tot al
IK%ht core: 680 ng Total weight coated tablet: 838.4
(Methoq:ﬁl’

0.29% Hydroxypropycellulose Ph. Eur. Type EF
2.99% Polaxamer 188 Ph. Eur./NF

2,8% hydrocodone

1% Aerosil 200

Total weight core: 535 mg
Total weight coated tablet: 733 mg
Table X depicts dissolution data for hydrocodone (X(a)) and acetaminophen (X(b)).
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5 Dissolution data for hydrocodone (XlIl(a)) and

acet am nophen (XIl(b)).
WO 2009/014534

Table Xl (a):

[Dru

300 75 363682 420 88 480
1080 99 49 WD 2009/ 014534 P
1560 99 1480 100 Table X |

esting tinme poi
120 46 180 5
91 600 96 7208397 840 98
CT/U82007/07395790 1320 99

(m n)
240 67

613

-------------- 94---------
.............. 98. ........
............... og
.............. .98
Y
r | aealan’phen
Siii>tii>tiI>igp> >
>:001 1::HC
c> o>i> 100
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mean in % d20 30 34 60 41
300 60 360Q §5 420 68 480
1080 89 13§ 100 1560 100
testing of 60Atact tablets in
C5 a.) Fa%é rel easi ng fornu
acet anm nop H) in 40% aqueou
depi cted iggable XIV. Table
conposition of the Core and |
For nul at i oh0%). 50 WO 2009/ 01
Table X I1 ;. Formul ation 5:
acet am noph%%? 150 ng acet am
RL- PO 18 nygsdfol | icoat IR

1800

testing tinme point (mn)
120 47 180 5185240 56

/1 600 76 720030 840 84
1800 100 IV. Dissol ution

40% aqueous et 98nol at 37
ation (with ref@ect to
et hanol at 37 is
X1l depicts tjg

he Overcoat of

1534 PCT/ US20071®@73957

~

»)

Core Over coat 42%
nophen 9, 29% EUdr agi t
100
100

Formulation 6.

b.) Slow releasing formulation (with respect to acetaminophen) in 0.01 N HCl at 37 °C is
depicted in Table XII. Table XI depicts the composition of the Core and the Overcoat of
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9, 29% Hypronel | ose Ph.
( Met hocel

Eur .

hydr ocodone 1% Aerosi |
Total wei ght coated tablet:
di ssolution data for

Table XCEHAMMGENEN (XIV(D)).

USP 2208 Type V 100

K100) 9. 29% Hydr oxypropycel | ul ose Ph.
wa e/ o0EBs34 2. 99% Pol axamer 188 Ph.
200 Tot al

Eur .

Eur ./ NF 2, 8%BCT/US2007/073957
wei ght core:

535 ny

733 ng 5 Table XIV depicts

hydr ocodone (Xl V(a)) and
Table XlV(a):

Core

(min) mean Eg'@éb'b"éb'ié'
90 300 974860 97 420 97
840 100 1Qg§ 98

600
720
840
1080

60 33 120 56
4180 98 600 98
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testing tinme8point

%g
91
96
97

98
99

0 77 240
20 99




1320 99 51 WD 2009/ 014534 PCT/ US2007/ 073957 1560 99
1800 100 Table XI V(b)

WO 2009/014534 . . . .o PCT/US2007/073957
R N U SR
.......... 1560 - v v v v e 090
.......... T UL

Table XII(b)

testing time point (min)

mean in %

mean in %0 0 30 31 60 51

testing tine point (mn)

120 67 180 82 240 93

IV. Disspdticogtestmgmfantactggiyiets gm 40%@gquaaus ethapol 37 °C720 101

a.) Fast %é‘lgasﬁ%lforrglgﬁgor} %th I]eﬁge(?:t %O&eta}rﬁﬁgph%g}in 439 quilegas ethanol at 37 °C

is depicted in Table XIV. Table XIII depicts the composition of the Core and the Overcoat of

Formulation 5.
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b.) Slow releasing fornmulation (wth respect to
acet am nophen) in 40% aqueous ethanol at 37 C5 is
walzpvot4sst i n Tabl e XVI. Tabl e XV depicts the PCI/US2007/073957
conposition of the Core and the Overcoat of
Fornmul ati on 8. 52 WD 2009/ 014534 PCT/ US2007/ 073957
Table XV : fornmulation 8 Core Overcoat 55.88%
etam nophep 120 ng acet am nophen 13.50% Eudr agi t
Table)%ﬁ-'%a%’él.aﬁo?rg' Kollicoat IR 11.0% Hypronel|lose Ph.
Core EUr. USP 2208 Type V 100 (Methocel g18@pat3- 01%
Hypronel | ose Ph. Eur. 2208 Type V 20000 (Met hocel
65,42%kte@minopBem 0% Xyl i t ol Ph. Eur . /|N© My peexyrhingphdn 90

o, 2. al% codone 1% Aerosil 20Q, Ph. Eur. Tot al
9’29415\]1%(%393#&%%{(2: 680 ng Total wei g%tmg&ot%écc?a{ let: 838.4
9,29% MUpromEBScePhX¥lur. dEIP Z108 Thpeswlogi on data for

drocodone (XVI(a)) and acetam nophen (XVI(b)).

h
(Methoq%léﬂ@())(w (a): [Dru

0.29% Hydroxypropycellulose Ph."Eur. Type'EF = - «|= === onrmmmmmmmmmm e

mean in % G 30 12 60 24 | 120 38 180 5133240 62

300 72 360 80
120 56
180 77
240 90
300 97
360 97
420 97
480 98
600 98
720 99
840 100
1080 98
1320 99
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420 85 480 91 600 96

720 99 840 100 1080 100 53

WD 2009/ 014534 PCT/ US2007/ 073957 1320 102 1560 101

WA 390168 Tabl e XVI (b)

PCT/US2007/073957

TableXIV'(B)"':":":":":"'

a

. testing time.point (min)

mgcan 1n

b.) Slow releasing formulation (with respect to acetaminophen) in 40% aqueous ethanol at 37 °C

is depicted in Table XVI. Table XV depicts the composition of the Core and the Overcoat of

Formulation 8.

R e
30 .............................. 31 ...........
N ) R -1 B
gy 67
........ 180 « « v v oo e e 8
20 s
........ BOO e gg e
e 360 e 99 ... ........
T L I I (1 S
........ AQ oo b O e
600 T P
4 I I ) D
........ 840 101
1080 100 . .........
........ 3007 <t gy
7 S 7T S
....................... .. testing time point (mn)
gggnan]§Q9 0 30 23 6p 38 120 47 n%solsz 240 65
360—73—S360—80—420—84— 48096606094
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720 98 840 100 1080 100 1320 101 1560 101 1800
102 V. Dissolution testing of ground tablets (coffee
w@ionders360 sec) in 40% aqueous et hanol at 37 EBUS200H073957
househol d coffee grinder 3 extrudate tablet were
mlled for 60 sec at - 20,000-50,000 rpm The powder
was collected and the to one tablet equival ent anount
Tbl)& % F s transferred to a dissolution vessel for
able X', foraialafige £ ng. 54 WD 2009/ 014534 PCT/ US2007/ 073957
Core 1O determ ne the particle size anal psigogf the sanple
the powder was coll ected and sieved through a sieve
55.88%icetamanapbeth si ze of 355 gm Thel 20anepécidminhphennent

o, throu si eve was sieved i n thr.ough Si eve
13. SOA’ﬂ’tdﬁ ggth%gsiﬁ) size of 63 gm The o%fll&/\lng?%gc(?‘l}&@ti ons
110%w@n@h@@|mﬁ@m USraz20gonypk:v pegiticl e size > 355 m (-

0 % of the total anpunt of powder) 5 Fraction 2:
(Methofﬁéﬁm@)e size > 63 mand < 355/m (- 66 %of the total

sors AL AEESI TGEE 0 P ol e 68

(Methoceéle.@QM)g formulation (with regpect to acetam nophen)

Q. us_ethanol at 37 C| is depicted in Table
13. 40%)&&1}&1%}%68\&% BPIX:}’éEtS%Fb% r hydrocodone (XVIl(a)) and

2‘21%%%&%ﬁpphen (XVIl (b)) are depicted below 10 Table
I1(a):
1% Aerbsil 200 Ph. Eur/NF. . ... ............




00 3056 60 75 120 92 180 99 240 101 300 101

360 100 420 101 480 100 Table XVII(b):

WO2009/014534 . .. ... . PCT/US2007/073957
R DU S 0z
........... 1560 « « c v v oo i e e 0L e e
........... T R R

Table X-VI(b)-

testing time point (min)

mean 1n %

testing tine point (mn)
00 30 51 60 69 120 87 180 94 55 WO
if g gogmdep 40 sex) in 404 agyeouggthaggl at 37 °C

In a household coffee grlnder 3 extrudate tablet were milled for 60 sec at ~ 20,000-50,000 rpm.

The powder was collected and the to one tablet equivalent amount of powder was transferred to a

dissolution vessel for release testing.
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420 97 480 97 b.) Slow releasing formulation (wth
respect to acetam nophen) in 40% aqueous et hanol at 37
w@200001488pi cted in Table XVII1. Dissolution darer/figa007/073957
hydr ocodone (XVII1(a)) and acetam nophen (XVII1(b))

are depicted below 5 Table XVIII(a):

10

..... testing time point (min) .| .......... . meanin%
............ o g
¥ S "+ S
N A L 2R
............ 120..............................87........
... . 180............. . |testing time paint

(mn) mean in %0 0 30 42 60 56 120 74 180 84 240
91 300 96 360 98 420 10%5480 100 Table XVIII(Db):



mean in %0% 30 33 60 45

2009/ 0145341 RCT/ US2007/ 073957
420 88 480 89 VI. Dissolution
tablets in 08@1 N HC1L at 4 C 4
formul ati on éd/vith respect to 4
HClL at 4 C ¢ depicted in Tak

]

for hydrocodgme (Xl X(a)) and 4
are 5 depicted bel ow

Tabl e >

esting tinme poLnt (mn)
20 627 180 73 %6 WO
240 80 300 844 360 87
testing of intact

1. ) Fast rel eas84g

\cet am nophen) Ef 0.01 N
)l e XI X. Dissoldtion data
\cet am nophen (&§ X(b))

Kl X(a):

. M i I
.2...2..2222.02...2...2...2.. 01—\ 0

IR T T LD T S b > R

I 300 e 33.......
- 1 A - B
-------------120 ------------------------------ 62 -------
............ 180 . . . . . e TR




testing time point (mn) mean in %0 0 30 0 60 5
120 15 180 24 240 30 300 36 360 42 420 45 480 49

W a19P/e14%84X( b) : PCT/US2007/073957
R S s
............ 300 - - - - - e 8
300 8T
............ 4200088
............ 480 - - o oo 89

........................... testing tinme point (mn)
mean in %88 30 16 60 23| 120 30 180 344957 WO

~ oW\

24036300 39 360 4t

AANO1—-O-4

Table xj[ (014

~

testing time point (min) mean in %
0 0
30 16
60 23
120 30
180 34
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480 44 b.) Slow releasing formulation (wth respect to

acet am nophen)

in 0.01 NHCL at 4 Cis depicted
waambe1483 D ssol ution data for hydrocodone (XX{EY$208Ti€73957

in

acet am nophen (XX(b)) are depicted below 5 Table
XX(a):

R - I
........... 07 079 P e 7+ FS
3OO ar. oo
........... A" " e ygge
T S Y S

mean in %

mean in %070 302 608 1
32 360 3718620 41 480 44

testing tine p%'znt (mn)
PO 17 180 23
Tabl e XX(Db):

0 28 300
24




S A S
........... 00+« o e b e DB e
e B60 30 ...
........... 4D b g
T S I » S

fpcfing tine pninf (rrin\

N

mean in %0 0 30 13 60 17 120 21 180 24 58 WO
/ PCT/ US2007/ 073957 240 26 300 28 360 30
VI 5¢ g Qlﬁ' 33 VIII. Surface route Coating of the
Coatingeoftthel chat@idtet adbl et sestuediintsgchificuns brgodthingaithestablet duirfage as can be
of the tablet surface as can be seen in Figure 1: 5
seen in Fguget'er mi ne the change in surface roughness coated
To detefif hgint AP th 84 Pt 9falf al
o detcfthe HEHARE iy AE PUBRIS: Ehed M Icbudt B PR o gl lone
the minoibdxas. Tha spitfaderofaind cssp edchios wak agbed to@nttam alplam and smooth surface.

Optical %gr@%%pﬁg hf ngcg{}g g%{:glrgg ;%Ire? g%tgl (:)) E}éﬁﬁ@g e avg@lge surface roughness.

For anaﬁi@ﬁl ¥kt Lﬁ;@ %\feﬁagb'aﬁﬁm@é’lﬁ(@g@) %E’ LQACGR d(eﬁleﬁ)d'm ‘P?g?uré@ &6 which
as depicted in Figure 2, in which the average hei ght

the avengge heighttper onigldngtf ¢ff theeceoien tln@SI detpeminsd dEheganimm élaie WTah gut in the

. centr i m cro ch t

microgipt g1, HE% afit ool Aot PR u AR Sl e by

The CLAGW@hlculhRe toluingSamples it et %}‘Acétﬁpd%ﬁlo‘h@ ARdoR@ingto the following
evenly spaced positions according to the foll ow ng

cquatiogquat i on: The total length 1 was 4.69 nm the distance
bet ween t he increrrents was 68 gm 15 For uncoated
formul ati on CLA = 0. 56, vvhen(N—69) as shown in

Figure 3. Were¥s §for ay %‘? @rrrulg;';:on CLA =
V\:h.@h (N s.-.ﬁ'9) as & 2ign “Fi-gur x I X

_n**tes*t“r‘ngi‘i‘f Illl.dbl. tabets=im0. 01 N HC1 at
37 Cfor i ffereft coating thickdess a.) Slow

rel easi ng formul ation (with respect to acetam nophen)
in 0.01 N HC1 at 37Cis 20 depicted for various

The totaégﬁ:p%g t Fg{t}@ gym. h% Hls‘;l;l%gel estw)e%ﬂ tlhe ?I?C(ljrergl%(rlltls Ivvas 68 um.

For uncoated formulation CLA = 0.56, when (N = 69), as shown in Figure 3. Whereas for a
coated formulation CLA = (.15, when (N = 69), as shown in Figure 4.

IX. Dissolution testing of intact tablets in 0.01 N HCI at 37 °C for different coating thickness

a.) Slow releasing formulation (with respect to acetaminophen) in 0.01 N HCl at 37 °C is
depicted for various Formulations 9-12 in Tables XXII and XXIII. Compositions of the
Formulations are depicted in Table XXI.
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Formul ati ons are depicted in Table XXI.
2009/ 014534 PCT/ US2007/ 073957

WQ 2009/014534

59 WO

60%. .. .. ...

acetaminophen

Eur./NF Typ * - -
Xylisarb 90. . ..




6, 0%
Hypro

wWQJBRIBWS34 USP 2208 Eur.
Type V SP 2208 Type V 100( Met hocel
100( Met hocel

6, 0% 6, 0%
mel | ose Ph.

Hypronel | ose Hypronel | ose Ph.

6, 0% Hypronel | ose Ph.
USP 2208 2208 Type V TREEUN007/073957
100( Met hocel

100{( Met hocel K100) K100) K100)

K100)

Eur .

Ph. Eur.

6, 0% 6, 0% 6, 0% Hypronel | ose Hypr onel | ose Ph.

Hyprgnel | ose Ph ose P Eur .

2208 [Type V Eur teggg KAflion Bt BobEow %g\%%i’(%ﬁlcoatm

Type |V 20000( Mgrhoc 20000( l\mhocel 2000

20000( Met hocel K100M) el K100M) K100M) KI100M) 12, 6%
Target Wyikhtt (833 2, 6% XPOPtd Ph. 1294632 Xd i t ol 1,3Phng

testzl;glgélt@gatl %%Hg r{063 M el 3148223%@11%%; 8r;17?8r732§geﬁn in %
0 0 0 0 ’
N . 2 1 16
. " 0 30 28
120 42 43 + >
180 51 53 > ™
240 58 60 62 "
300 64 67 68 o
360 69 2 7 "
420 74 7 7 ”
480 78 81 53 i

testing point

61

(min) mean in % mean in % mean in % mean in %
0 0 0 0 0
30 7 15 19 22
60 11 19 23 26
120 17 25 29 32
180 22 29 33 36
240 26 33 37 40
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16,0 ng Kollicoat 27,2 ng Kollicoat 38,39 ng Kol licoat
IR IR IR Target weight 833 ng 899 ng 945,2 ng 991, 39

WOrg09/014534 PCT/US2007/073957
00 3% s

360 < 7. T I 30 ... 42 o 45
420, 36 as s
480 39 45l 48 51

Core No Overcoat
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64 67 68 67 360 69 72 74 73 420 74 77 79 78 480 78
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e D320
gggg 64
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...............................................

....................... testing point nmean in % nean
in %nmean in %nean in % (mn) 00 0O0O0 30 7 15 19
22 60 it 19 23 26 120 17 25 29 32 180 22 29 33 36
240 26 33 37 40 61 WD 2009/ 014534 PCT/ US2007/ 073957
300 30 36 40 43 360 33 39 42 45 420 36 42 45 48 480
39 45 48 51 X. Dissolution testing of intact tablets
wi t hout overcoat in 0.01 N HC1 at 37 C a.) Fast

rel easing formulation (with respect to acetan nophen)
in 0.01 NHCO at 37 Cis depicted in Table XXV. Table
XXI'V depicts the conposition of the Core of

Formul ation 13. 5 Table XXV : Fornul ation 13 Core No
Overcoat 65, 42% acet am nophen 9, 29% Eudragit RL- PO

9, 29% Hypronel | ose Ph. Eur. USP 2208 Type V 100
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(Met hocel

Type EF 2. 99% Pol axaner
wosdpocssibne 1% Aer osi |

Di ssol ution data for

acet am nophen (XXV(b)) are depicted bel ow
2009/ 014534 PCT/ US2007/ 073957 Table XXV(a):

Core

K100) 9. 29% Hydr oxypropycel | ul ose Ph.
188 Ph.
200 Tot al
hydr ocodone (XXV(a)) and

Eur .
Eur./NF 2, 8%
wei ght :

62 WO
[Dru

testing tinme point (mn)

mean in %0 0 30 28 60 38 120 50 180 62 240 72

300 80 360 88 420 95 480 98

Dissoluggn datagor Iyirocpdoe: @KV HEeDaraizacetgONprhen CFX Kby dapicted

below:

Table XXVII(a):

600 100 720 98 840

testing time point (min)

mean in %

0
30
60
120
180

240
300
360
420
480
600
720
840

65

0
30
42
54
65
72
79
88
94
96
99

101
100

535PEyUIMO7/073957
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Tablo XXVII(a) ..............................................

testing time point (min) -

- -mean- in-% -

mean in %0, 0 30 13 60 1
300 66 63 WD 2009/ 014534
420 88 486p95 600 105 7]
1320 104 1560 104 1800 1
formul ati dAO(with respect f
HCl at 371§0is depi ct ed
depi cts the conposition of
64 WO 20024014534 PCT/ US20
Formul atiogn 14 Core No Ove
13.50% EudPdgit RL-PO 11.0
2208 Type 3¥(100

420
480
600
720
840
1080
1320
1560
1800

testing tinme podnt (mn)

D 120 27 180 4%11 240 54
PCT/ US2007/ 073957~ 360 79
0 106 840 104 1%080 104
D4 b.) Sl ow rel easing

o acet am nophen®5in 0.01 N
n Table XXVI1. T QIe XXVI
the Core of Fornulation 13.
D7/ 073957 Tabl e 38XVI :

coat 55.88% acetam nophen
o Hypronel | ose PH2 Eur. USP

48
53
56
63
69
74
91
99
104
103

Example 12: Compare Bioavailability of Test Formulations Against Control

The objective of the study was to compare the bioavailability of two test formulations 15 and 16

with that of the reference Control table. The study design included single-dose, fasting, open-

label, three-period, crossover study in 21 subje

cts. Regimen A included one tablet of

Formulation 15; Regimen B included one tablet of Formulation 16; Regimen C included one
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20

(Met hocel K100) 3.01% Hypronel |l ose Ph. Eur. 2208 Type

V 20000 (Methocel K100M 13.40% Xylitol Ph. Eur./NF
waywIBusssorb 90 2. 21% hydrocodone 1% Aer osi | PRDOSFONT/073957

Eur./NF Total weight: 680 ng 5 Dissolution data for

hydrocodone (XXVI1(a)) and acetam nophen (XXVI1 (b))

are depicted below Table XXVII(a):

.................................

.......................... testing tine point (mn)
nmean in %0 0 30 30 60 42 120 54 180 65 240 72
300 79 360 88 420 94 480 96 600 99 720 101
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840 100 65 WO 2009/ 014534 PCT/ US2007/ 073957 1080 100
1320 100 1560 100 1800 100 Table XXVII(a):
WO 2009/014534 . . . .o PCT/US2007/073957

Component Test Formubtions Control 1
Anmu.n.t [mg}}Tal}let Fd}l:l]llllll'mlll‘-ﬂ " Formulation16
Tablet COUE . . ... ..ot
Hydrocodane Bitartrate . . ... .. 15 ... A8 L0
Acetaminoplien . - -« oo 30 3500 330. . .
Tablet Overcoat
.......................... testing tinme point (m.n)

Hydrogedpne iFitelde 0 30 11~ 60 17 120 25 180 31 240 36
300 42 360 48 420 53 480 56 600 63 720 69 840 74
Acctampgplgy 1320 99 1480 104 1800 108 Exanple 12: 170

Control 5 The objective of the study was to conpare

the bioavailability of two test fornulations 15 and 16

with that of the reference Control table. The study
Preliminkrg ipharmagekineecpasimefers-fdoBemulamns i, 1 toperf-ontrol 1 are depicted

below in Table XXIX:

Table XXIX:
. Pharmacokinetic Parameters
Regimen
Hydrocodone {IN=2{}
y Cons AUC, AVIC, £ CLF
{h} {ng/mL) ng*h/ml} {ng*hml} {h) {Lh)
Formulation 15 44 14.0 205 Y 622 447
SRR 2 (330 (17%) (19%) (18%5) (1895 (199
. . 4.4 13.0 20 200 593 434
Formulation 14 e e s N . o
(320 {19%) {20%%) (2000) (2200 (18%)
ool 1 48 12.6 211 214 568 433
-onie (6300 (20%) (15%) (18%) (19%)  (16%)
Acetaminophen {N=2{}
Ty Cons AUIC, AUC, trs CL'F
{h} {ugnL) {(ng*hanL} {ng*h/mL} ) {Lh)
Formulation 13 74 206 21.2 225 G835 244}
ormitiation 12 (6% (230 (2005) (30P5) (A6 (33%)
F (ation 16 {12 241 221 223 559 237
orimulation ey . . gy . :
‘ wies (8209 (32%%) {249%) (2305) (2180 (24%)
Contral 1 {83 223 221 224 647 237
Contro .
- O (2205 (24%9) (26%0) [260%) (2405 (240%)

"N=18
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| abel , three-period, crossover study in 21 subjects.
Regi men A included one tablet of Fornulation 15;
weghaers38 | ncl uded one tabl et of Forrmul ati on H®GF/US2007/073957
Regi men C included one 66 WD 2009/ 014534
PCT/ US2007/ 073957 tablet of Control 1. Bl ood sanples
were 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 1. The following Table XXVI1I1 illustrates
Prehmlﬁé}w&ﬁﬁ&d 988vafhbiligsdf Hopmkkishd PNgndlRs vekQusashtoP Mg hown below
. See also Figures 5 and 6 for nean hydrocodone and
HleﬂQEé@@n1nophen concentrations for Fornulations 15, 16
Table 'Cbntrol 1. 5 Fornulations 5, 7 and 15 are
ubstantially identical to each other, however they
have been nunbered differently based on t heuw@iddierankiity
nunberln of the tests and expRefi-ffgnts. Slml

ri
crl lt y_'f{l'?"o Confidence

f"lo,rt ¥'§ ;(%;f ,}OLnS and Iﬁi 1k80t 1 sfipma Interval
HyMrpogdao

Fommggtiont 1 g %%@ﬂé and experi neht¥! Alsé--§|n1laiﬂv Cont¥Hf s1.173
Fornwptigrdv2Capd 1subst aftucal | y1i#8nti cdl 2o each!¥t her 0985 -1.116
FormupowgVer Céinhdy have been 1019namber ediedisf f er empdsy based?-1.019
Fornu@Aont10 6. dinffier ent nblﬂber I ng: s t hexgkest s angloss 0,037 _ 1042
Fomm%ﬁ&?ﬁ“ﬁﬁﬂﬂﬁl I'n 0[@19( errbo%gant o‘fli)ii‘h'e I nV@E"t‘s' on, Iﬁuﬁ 1.022
Formm [‘i{% lgrzsr e qqsage fger(m E FJQtigﬂ'” atllgmb 15 si p&}-l . 0. 944 — 1.6

A cets

Rmm%P?ﬁrtr%@%mhentaheﬁwﬁydrabébhnd H@Mﬁ‘and bf-&¥di ng bfs - 0.983
Fomuglipn l6pnpohddt s. Furdher, 2P8T nul atiildh 15 bl-efid LO18 - 1.172
Formupn@Mis geSonfran betteﬁutJOMIpmﬁpertieswthan Far4rul at i me - o0.098
FormubBorl 1Rt.0cdnh&@ 1ext rudevc, 15 Abse Forpwd:ati on Lbzepr ovigkes_1.08s

meulgﬁtn le(s 9&nEﬁ§t Shapl& pr o@ef“tly thaf]%FOF mul ?Fld"ion 1% 944 — 1077
Cl%u Em[uq'll atl On I S l‘*‘e ,S Stl C‘}(X than FQ_,I'HU at[ Q —1.0495

Fonnulatici

' ‘m%%??@?“%ﬁﬁéémﬁéF@?F%ﬁ%gmihan Formul ati on 16. 20 67 WD

T ABEeYroTEs S CEET USGE 7 O FAET MraBr Y B Conponent
Test Fornul ations Control | Auiotnit (ng,)JT a b |et
Formul ati on 15 Formul ati on 16 Tabl et Core Hvi hoeodone

Based opjnreliminatyedat® thetwo tiest)ForlAubnoml nandaif) dre bzpeg@l@al@st tgZ@ntrol 1

- Tahl e rcoa 989d.ine Bita 7
with resggck‘é)[_t? %ro,'th%}/ I&’ffx dt A } TRE PfitihMhte ofthydroco NS absorption is slightly

slower for test formulations 15 and 16 compared to Control 1.

Example 13: In vitro Drug Release Profiles:

The following Formulations 17 and 18, as shown below in Table XXXI were studied for in vitro
drug release profiles and this profile was compared with uncoated core VM-1 and Control 2, as

shown in Figures 7 (a) and (b).
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Prelim nary pharmacoki netic paranmeters for
Fornmul ati ons 15, 16 and Control 1 are depicted below
WO poo%abised XXI X: 5 Tabl e XXI X: Phari n. i coki net i RCT/US2007/073957
P.u,aneters Reg_ inen Hyde' odone (N=20) Tnk-jf.
Groi, :vUC, LLT(-".ud ti 2 CL/F (1i) (ng'inL)
(ng*h'inL) (ng*h inL) 01) (L1i) 5 9 Fornulation 15 44
Tabl Xg)él)i 207?{ 6.22 14 (33 a6) (L1~ci~} {177 a)
able “tf15r||~(lt’>r"rtl

....................................... N Fnrmu|ati0n . b .Formu|ation
s Companent, . .. . QualltyStandard. ....... Function . Fr i mo7 @5049)13, 018 (500mg)
i Tablet 204 2{}9 5.93 45 0 hifioii 16 (32ryi~) ial to”ﬂ“"("?(“l’@”@}et
§“H¥H‘r‘5€6€b‘ﬁ2@9 s ST 1‘““2“"[““[1%& 1‘““?14““5 ““““ %‘%3é}fﬁE‘e““ff“‘l“‘*ﬁt“l“‘ﬁ‘ﬁ““l ““““““““““ BT
A \\\\\ s Ar-et-ai-ni-nopl-i-en. {J td b ) T X Catc o ¥ WORRISUNE - W RS <O\ N @8s BN 52 5%»%
Acetamigeptien oy o p gy (UF L) (1PGXBPTAE) (Jl g hes OE]L) [h) covg

=

CEudragitf ERPOT 0. -4 2} OG\IFML Sl 220 985 PdlmeEoni mati old 1T ~497
qty 2 y | rs '-- {3, t~/CQf§P”edF&%‘-15‘8FTE"W%3r| s)*PE. 2. ©F
AT 2122 D GesiSaI 23 E RO S AT T O T T T cy Py
ftypeV 1Pt Attt 7 (4Y( 3~r slcordled @Fasg Rirteri } i 0188”0, §I%
§Hyprom@0823208' 1 224 65HFh. 24 Cont Falier dolymagtGnd - &~ ik osa r, I

o

eV 2008010 o'y i ( Totl (1 enu, 593%53!!%51{3!&9@3&Mﬂyg \\\\\ S CE N

i Hydroxypropylcellulose, : Carrier polymer and : 4972

N AR controliad raledsé polying 18 68 .......... 52%) :
Hylitol T PR B T Release miodifier 91.1

: i : [13.4%)

i Poloxamer 188 i NREPhoEUN Release modifier - 16.0

: i : : {3.0%:

¢ Colloidal silicon dioxide i NRFh.BUNL Glidant 5.8 2.4

i i i H (1.0%) (1.0%)

TN T TR T B R A I T R SSE e

{Acetaminophen S uspr A Orug substance | C 00T (o

Kollicoat® IR In-house Film former 384 430

Purified water i USKPPh Eur Solvent for film-coating MAA, A,

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Coated TabletVWeight | 8384 7330

Example 14: Manufacturing of tablets by melt extrusion, deburring and film-coating:

For each of the examples according to Table XXXII a homogeneous powder blend was prepared
containing all ingredients. In the case of examples 14A to 16A a two-step blending was
performed in order to ensure a homogeneous distribution of the low-dose API component
(hydrocodon bitartrate 2.5 hydrate) in the final blend. Blending process is described in Table
XXXIII. In the case of examples 14A — 16A a total number of 5 powder samples from each final
powder blend prior to extrusion were analyzed with respect to content uniformity of

hydrocodone bitartrate 2.5. hydrate.
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WD 2009/ 014534 PCT/ US2007/ 073957 Tabl e XXXI :

Fornmul ati on Fornulation 1 (650nt..... 1 (500m...... !

WO 2009/014534 . . . .. ... ... ualitrtan!dard PCT/US2007/073957
.................... Function .......................
........................ Cvnponent ..............

Tabl et Anount (ng)f Tabl et Hydre~~ ~ ~~i ~~n Bi tartrate

r ubstance,.l u cet am nophen USP Drug
Table XEUTE R Be o5 565 hmPlet 147 agi ¢ RL- P4

Blendild 61572, B, PBIE

f#2 #3,

ggf#z #3;

49. 7

| B#L 1; (q\:)g
) acgordi | #6, #9' accordif, 6.0
¢ ?nttor %\?e‘{éxsﬁ?ge 4s ?o Pgblé/ 1(;%3 Iy v w | One-step-blending

Addlng #1p#5y #Z, | -of allingredients

Hy@p@ﬁfémlgé@&bﬂz, (agsmyiptg toa&«ble Cai9r(aegorgying yare} aeaerding togTable
49. XXX)ge blignd0( orXHploltdehd gl dabls p¥XYhee [ 11. 03GXXII

(9. 3%m stelypr onel | osem 2208 . . USPblehd Frani'step 1.
3 . | Blending.tk@whble! Bd&ldyiethe amble |.Blending the.whole
2:) 5 .mixtur.e ..... PR mixture P mixture P
Totall YPE V (24QPU conmtrol T gy perease pol yg (3-0[ 1) 50kg

batCh’--l’-’-’-:”—’-l’-’-’-lll’i—lila;rb;(ypropyl cel l ul ose, Ph. Eur.

size ~
The fn g ST SR T 7 SRt P o RS e P e
constangﬁee&mg it mogkﬁgodyl:\lvﬁ’l?e d grmnaﬁlﬁgﬁﬁlt 0didd BE extruder nozzle

Colloidal silicon dioxide .....7......
was dlrectly shamdﬁnﬂ@rekn@ated tablets by caLender1ng between two cpunterrotatlﬁ tollers

er And A4Q D t\Ana ol pncn

Ny r 1
Illl

.......... . Film Coatin~l Tabl.
680 rrg 535 ng Acet am nophen USP Drug

Extruder 18 mm 18 mm 18 mm 40 mm
(screw diameter)

Tablet dimension 190/69/3.0120.0/59/25|17.5/797/7.6| 19.0/6.9/3.0
(calender roller mm mm mm mm

depression dimension)
(length / width / height)

Extrusion temperature 129 °C 124 °C 140 °C 140 °C
(melt temperature)

Calender temperature 11 °C 20 °C 11°C 11°C
Extrusion throughput 1.5 kg/h 1.5 kg/h 1.5 kg/h 25 kg/h
Batch size 12 kg 12 kg 3kg 50 kg

Tablets according to examples 14C, 15C and 17C were transferred into a Driam 600 film-coater.
In a first step the tablets were tumbled in the coater at maximum rotation speed in order to polish

the tablets and to remove the seems surrounding the tablets which derive from the calendering
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coating drum together with-the exhausting: air. After this “deburring” step-film-coating of the
.................... 5 Exanple 14: Manufacturing o

tablets Waﬂcxlheqcsly istartagin thexeme soaser, Il Gnsei of @X@mnlefh@rtal@lgatwemg placed in

of the e rdin

closed JSETS Sor bOSE ARG GEEPBIPE e TP T ey Bpg scoms
was corhplgfeeUal e Sverd theh Bedudagionaf siexaiiialteasfEAéd tothd 64n@Driam film-

t wo- step blendlng was perforned in_order to ensure a
coater af dhgeararfdheipther exsmplesnCompesidon elfilknyseatinglayes apb pogess
parame%FXQ%r‘&Sg blﬂ'ﬂ‘hgrs{e %ég ggls@)sg%tgcr ; lgﬂ) 86 ntg?lg%{ éet&?h] Table XXXV.
Table XXV Idleplctsrdebhlemgaff eabidts efiaropleaderdipA - 16A a tot al

nunber of 5 powder sanples fromeach final powder

bl end prior to extrusion were analyzed with respect to
Table X000vent uniformty of hydrocodone bitartrate 2.5.

hydrate. 70 WD 2009/ 014534 PCT/ US2007/ 073957 Tabl e

DeP“rfiégttiéﬁeth rel eadbdlas spec fméa according to |us 60 min.
Driamgfgy-eedelpoei @ (USP, NF) [and/ or Eur opean Phar maclopoei a
DeburtiRB-tifké!fn ) - Tabl e XXXI'1:] No. l.u;redient;iExanpl e -
stamle@(&&ﬁ (ﬁuﬁf(arrpl e Exarrpl e 14A 15A 16A 17A 1

v I | |C‘|-‘ n /A o1
Drum F%E‘tr&?ﬂrﬁophen) 25H§;dr ocodon25b|(¥ art r ate2s °§ hydr at 25 °C
Tabletavéighe (%1e1m¥ 368*1’9#1%‘“9 |05ﬁ69hm Eur. / U§R02208,| 1170 mg
after dgb@rl‘f‘nﬁ fype V10D (Type: gveinocel (r) KI90)| 4
| UlIIcT 1 UDC l_ll Ul . 7 O3r U. U U, |yIJC
Acetanyiophen (rype| (A aCEE (1 (ﬁ\m‘gs 500.4 mg’ 4425 mg

(calculgipdpcdyrdPig.toEur . | NF (Type: Eudragit |[RL PO 6
compottgon oxyymeapyl cel | ul ose R Eur. - 9/2 - - (Typ€ :
tablet Wikl (r) EF

Hydrocodone 15.0 mg 15.0 mg 15.1 mg -
bitartrate 2.5 hydrate
drug content per tablet
(calculated according to
composition and mean
tablet weight)

Batch size 49 kg 6.5 kg 1 kg 7.8 kg

)

contenppanAbletnet hacryl at- 13.[5 9.3 12.8 12.6 Copol yjner
e:
h.

Manufacturing of the film-coating suspension for examples 14E — 16E was generally prepared
by the following steps: First, acetaminophen was dispersed in water at room temperature during
stirring. To this suspension the polymer (Kollicoat® IR) was added and stirring was continued

until a homogeneous suspension was formed. This suspension was directly used for film-coating.
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7 Xylitol Ph. Eur./NF 13.4 12.6 12.6 (Type
Xylisorb(r) 90) 8 Pol oxaner 188 Ph. Eur./NF - 3.0 - -
w@ Toppe14s34 utrol (r) F68) 9 Colloidal silica P. EFUSNB7/073957
1.0 1.0 1.0 1.0 (Type: Aerosil(r) 200) 5 71 WO
2009/ 014534 PCT/ US2007/ 073957 Table XXXl I1: Bl endi ng
process for exanples 14 - 17 Step Exanple 14B Exanpl e
. . 1,513 a e. 16B mJlc 17B 1 Bl endi ng of #2, #3,
Stlnlngéyaér?apﬁ@eg?(iu&lgg %\:%(gp glrlfal-clqétllilﬁ prg@@s&%r e%gfrpp]&@%zlE —?1 7E a ready
to use at@&RMHoph r HAYadtfankia diih: 10). itional
(SRR SRR e e ) T
sieving 2r mdetpmiging wast#BriopTe\@@immgsition of §1m#gatidriiuspensibns #6, summarized
inTabl# f.all ingredients (according to Table (according
i ﬁ‘e #9 (according to according to Table XXXII)
to blend XXXI'1) to blend Table XXXI1) to XXXII from
st ee 1. fromstep 1. blend fromstep 1. 3 Blending
Table XReVinies ppapefiltie) efHemmpratiag BIPsBoRy t he whol e
] re mxture mxture Total 12 kg 12 kg 3 kg 50 kg
Tablex{gg?g' size The final blend fromexanples 14B - 7B was

COnst . pygeticots, W S
Rel. amoypf tfont ai nilng nelt | eaving the éét¥uder nozzle was
acetanyppphen v shaped i nto el ongated tabl ets by cal endering
AcetaififtfopyR&R two counterrotating rol jefs ¢aui ng

particl@%ﬁ’éeSSi ons on their surface accoydihg4,q the
(Rhodz'gié( 7 ﬁiggngfl isted in Tabl e XXX ¥, Brggss, paraneter

S melt extrusion and cafenderlng are |isted
powdelr)égl ble XXXIV/_ Table XXXL\ depict 1 | : |
Rel. amowmtatf shapi ng (cal endering) procesg7 % Tabl e XXXI V.
polymér @ypss par amet er Exanpl e 14C Exanpl e 15C Exanpl e 16C
Kollicdax®@IR)l e 17C |setting Extruder 18 nm 18 nm 18 nm 40 nm

Rel. amount of water 70.0 %
(purified)

Film-coating of the deburred tablets was performed in a Driam 600 film-coater. Process
conditions, parameter settings and data from final film-coated tablets are listed in Table
XXXVII. In the case of all examples 14F - 17F samples were taken at different time point during
main phase of film-coating. This was to study the influence of different amount of coating layer
thickness on drug release of both acetaminophen and hydrocodone bitartrate from the film-
coated tablets. Spray rate during main phase of film-coating was at maximum rate of the
peristaltic pump dosing the acetaminophen/Kollicoat® IR suspension. Higher spray rates should

be possible.
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(screw di aneter) Tablet dinension 19.0/ 6.9/ 3.0
200/ 5.9/ 2.517.5/ 7.97/ 7.6 19.0/ 6.9/ 3.0

W@ cwbendat r ol

| er

mm mm mm mm  depr essi on di nePEI/GH007/073957

(length/ width / height) Extrusion tenperature 129 C
124 C 140 C 140 C (nelt tenperature) Cal ender
tenperature 11 C 20 C 11 C 11 C Extrusion throughput
Batch size 12 kg

Table

sl Utiels B!

15k

“ilé PRty Se‘io

%5k/h

Table X606vgnd 17C were transferred into a Driam 600
In a first step the t

filmcoater

4oBdr di ng to exanpl es 14C,

blets were tunbl ed

SurT ounar ng
cal endering

e -taphets

T O CTIE

14554 PER-R 3G PBASE 7 2057

72 NADO 2009/ 014534

inlet aisltamipoatproce

£SS.

This materi al

whi@hPGvas renoved from

aqf tablets |
0 et he[ W t t
"“deburring" ¢

spray r
time

Vas renoved

Tron1tne

coating drum

r_this

step filmcoating of {hmint abl et s was

directly stal
mlpo 16C 1

SEidpT

1S&ﬂE coat er.

Fafa [ 3 8L & 38 e i o BHEHS

V'\

Iln the case

alVilal
wANTUATT LI 3 [= SRV N {

inlet airttempexasnren;

1er

and tunbl ed f or

I “uooeuu T

oSl 1880 o0 & ke ¥/ ae KHH! el \lBiEn 3 n!

T UoCwUuU U AT I

1@5anut es once

sprayﬁﬁgmval of e

A e

Mot ~ Al

lges and FESHEn.

5 was coﬂrpl ¢ g/mﬁ{abl

et 510 g/min.

VW1 C |. ||C|| UCL
time sape Driamfi

St ea ot a

Im coate?™8& in the c

Steve d.IIU C

;allbl ert CU l.

O

l.IIC

se 6Miflhe ot her? min.

exanpl es. Co

PDAl ¢

- rOCESS
inlet alt, (EOPETAEC f

Amet er sett
| m coating

nmgs of  de
are liste

>

i3

Tabl e XX

nmyg step 4dmnmua ol

spray dabl e XXXV d¢

2pi ct s debug/miing of tabl

et 30 gfrhiar

25 g/min.

time CAal endering

10

labl e

14D Fynnplp i

Deburring ti

V. Process |

EX

)ar?ﬂptg{

anpl 8ernin.

inlet afr' tbilhERALEL u?nu; ;ngr; E‘fel 25 o ’)@Qﬁm’): p‘ oSt al nl ess
spray mp| et wei ght ¢ hdasjmiegs. 28y 58614 | nR)-846/min7 16 K8 g/min.
time after deburringjsqmin. 230 min 193 min. 159 min.

inlet air temperature

spray rate - - - -
time 5 min. 5 min. 5 min. 5 min.
Batch size 4.4 kg 6.1 kg 1 kg 7 kg
Dimension of film- 19.46 mm 20.63 mm 19.45 mm 19.53 mm
coated tablets (mean) 7.82 mm 7.32 mm 10.66 mm 7.62 mm
(length / width / height) 7.07 mm 6.41 mm 7.71 mm 7.23 mm
Weight of film-coated 848.2 mg 744.8 mg 1018.4 mg 872 mg
tablets (mean)

Weight of coating 157.9 mg 208.4 mg 177.7 mg 156 mg
layer per tablet

(calculated)
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Acet am nophen drug 382.5 ng 350.8 ng 500.4 ng 442.5 ny
content per tablet (calculated according to

W@ 9posiss4 on and nean tablet weight) HydrocodetiBEUIBND073957
ng 15.0 ng 15.1 ng - bitartrate 2.5 hydrate drug
content per tablet (calculated according to

conposition and nean tablet weight) Batch size 4.9 kg
A FE lknr 1 ke QO |~ Maynufactiirir nay Af +ha 1]l ~nnat 1 e
U, J T\U XL T\U » O T\U vartTyggr ac o unr i IIU Ul C1re rrrirrojuoaci IIU

Acetaminopbe dbwe f or exanpl es |14E - 16E was general |y
contenppepfiled by |t hél?.6Imowi ng S/&pwg Fil r st 34.60eg ani nodlenmg
coatedwabletimsfilised in water at room tenpeérature durijng
coatinglayeri ng. To|this suspension the polymer (Kollijcoat(r)
(ca[cule)j) was added and stirrijng was cont| nued 15 untfil a

MO ET1C SUS | O Wdas IEU ”l S ETIS OT11
Total "cﬁeiL inpp fed foP21 M coatﬁoﬁc_j me73 | wo G108 01453456\6’?’73mg
drug cpptentpeipfitm-073957  Stirrfing was continued during the

coated\ipblek fi| m coating process. For exanples 14E - |17E a
(calculpdlly to use acet ami nophen powder yas used (Rhodi a,

Total Rifrb@doRePhen "fiisney omder"is_ol}p%rgdm thanal,, sileving.

g vvasprforrred. Co sition o

bitart E i“s%gﬁ Ate! |

drug c g i% g|suspensions| are summarized in Table
g PASI b e XXXVI depji cts conpositi on of

coatedipplet - oot i ng 'suspension | Tabl e XXXV|: Exanpl e 14E

(C“IC“IE%{/HDI e 15E Exanple 16E [Exanple 17E| Rel. anount of
22.73 % acet ani nophen Acet am nophen 1 %> 0.25 mm
ia "fine

enera]&ncteﬁ%ésemgd ﬁgli)od> %té H%fpgrgseg‘v inygntion pr0V1 e ({osage forrns and

methods for the delivery of drugs, particularly drugs of abuse, characterized by resistance to
solvent extraction; tampering, crushing or grinding, and providing an initial burst of release of

5 drug followed by a prolonged period of controllable drug release.

Further, as shown below in Table XXXVIII, in one preferred embodiment, the present invention

provides a pharmaceutical composition having a core and a non-core layer, comprising: (a)

hydrocodone, a pharmaceutically acceptable salt or a hydrate thereof, and (b) acetaminophen or

ibuprofen. In this embodiment, at least 75% all of the hydrocodone, pharmaceutically acceptable

10  salt or hydrate thereof is in the core, and the acetaminophen or the ibuprofen is the non-core
layer. Further, this composition is adapted so as to be useful for oral administration to a human
3,2, or 1 times daily. Preferably, greater than 90% of the hydrocodone, pharmaceutically
acceptable salt or hydrate thereof is in the core. More preferably, substantially all of the

hydrocodone, pharmaceutically acceptable salt or hydrate thereof is in the core. In another

15  embodiment, the core further comprises acetaminophen or ibuprofen. More preferably, the core

further comprises acetaminophen.
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In certagy el\r/ln‘t())ojdlments _the %lfgwmg pharmacokmeﬂc péé%lle o) N.efeﬁib@l e}@lb@dc)vhen the

single d\%e con%rNeQalN)Lrt T35 @QM@ hygi%o&lﬁltaﬂ@élte bent@&ngﬁydraie aMi\ﬁ)out 500

mg of aC@mo@r@ gdmmwtmemto the patientNwhgnFagtings. (Prgfe@a‘txby @h@l @dmlmstered

to a hunl}alin I%tl(e)nt(%h_e pEF%QQQW@%&Uog@%Ed@ESI\I a hﬁggbpq%fA X cll%\)a{lia(l)c&%%ed by a
Cmax for lgikird)C‘od@ oy a@o@tlo @i]lg/@]LMIM tYlabbied 1. 4‘ngfm‘L/mg and a Cri¥ix for

GO \p NN 00O - 0.0 M -
acetaminophen fmrwpboutfz 8 ng/mL/mmaml 749|_ng@n}\(n@g {gfter angy @en I]Nanqgher

embodlfweB thg rrnacg %caél\)l Rﬁp&lﬁﬁw%&&e_s _a?l%gﬁ pr%f?l&%}ggtla8ek]zﬁ tf\)i a Cmax

for hydlfklcbtid}ier Mb@it@) @n@nﬂjﬁg@) abdut NN N/ and arCmarx bk Meta-rninophen
of aboué))o mgi(qr%npg iQ abglt 10 ing@l@g\%ﬂ%) @gglce:l\q(o)se Jn_,yemlp@therlqm diment,
the pharma@glt%al Q)Ig%os“hon Opro&&&% %@ p%{:ll_e EhQa&!eMeg]bg)epCMaJi\lf&D
hydrocodone ﬁ from@bo it o n@n@ﬁ‘g t0 @GO 1@ BDL/mgNnd N GxndN fr | - ~

acetamlnophen,ﬂl}llfrom abou?3% ngﬁp{d @@o%bohlbp 2 nggef %%résmg% dose Other

embodlﬁ{er offheNloMl form@ﬂcl%e a{bouM 20 nr%?)ﬂ\ﬂarm%%ﬂ\é kM - - ~
N~ --~MMN GO 0O000O0O0O0O
entahe@nhy;ir@ﬁe @nd) alpout @00-660 @ngj)ofoac@@rmnophen Yet another embodiment of the

dosage form includes 10-15 mg of hydrocodone bitartrate pentahemihydrate and about 500-600
mg of acetaminophen.

In certain embodiments, the following pharmacokinetic profile is preferably exhibited when the
single dose comprises about 15 mg of hydrocodone bitartrate pentahemihydrate and about 500
mg of acetaminophen, administered to the patient, when fasting. When administered to the
human patient, the dosage form produces an AUC for hydrocodone of about 9.1 ng*hr/mL/mg to
about 19.9 ng*hr/mL/mg and an AUC for acetaminophen of about 28.6 ng*hr/mL/mg to about
59.1 ng*hr/mL/mg. In another embodiment, the dosage form produces an AUC for hydrocodone
of about 7.0 ng*hr/mL/mg to about 26.2 ng*hr/mL/mg and an AUC for acetaminophen of about
18.4 ng*hr/mL/mg to about 79.9 ng*hr/mL/mg. In yet another embodiment, the dosage form
produces an AUC for hydrocodone of about 11.3 ng*hr/mL/mg to about 18.7 ng*hr/mL/mg and
an AUC for acetaminophen of about 28.7 ng*hr/mL/mg to about 53.5 ng*hr/mL/mg. Preferably
in this embodiment, the in vitro rate of release of the pharmaceutical composition has a biphasic
release profile, and wherein for each phase of the in vitro rate of release is zero order or first
order for acetaminophen and zero order or first order for hydrocodone bitartrate

pentahemihydrate.
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mg of acetarnMONhen adrmmstm‘e@tcal‘ﬁ p‘aﬁ):tm ‘Nhercfa@mg) 1Proferalyowtmen pgmnistered

to a hurﬁ(ﬁquaQWWth%%%cwiCﬁl co'mpos%%dn p‘ro%és %j)féﬁh%\'fm?ce{lt(?%t}l\]&i(a 1 hour
(C1) for B dddcodbhe 6F abut IN18 nighth/mgQo @odlitG3 1A43/mt/mg, 4ad a%sma:‘

--~ 00 \OMCDO\ONMOlOlOOOO O\pOO 1
concentggtiony at 1 hgpng| foryeetamingpien ofabeot A@)“A@fp mgt@ahoutdﬁéblg/ mL/mg.
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In certairl (l)thggn%dlmént%e%ﬂow'mg pharmacokinetic profile is preferably exhibited
when the single dose comprises about 15 mg of hydrocodone bitartrate pentahemihydrate and
about 500 mg of acetaminophen, administered to the patient, when fasting. Preferably when
administered to a human patient the pharmaceutical composition produces a plasma
concentration at 1 hour (C1) for hydrocodone from about 0.30 ng/mL/mg to about 1.06
ng/mL/mg, and a C1 for acetaminophen from about 2.75 ng/mL/mg to about 5.57 ng/mL/mg. In
preferred embodiments, the dosage from produces a C1 for hydrocodone from about 0.45
ng/mL/mg to about 1.06 ng/mL/mg and a C1 for acetaminophen from about 2.75 ng/mL/mg to
about 4.43 ng/mL/mg.

In certain embodiments, the dosage form produces a combined C1 for hydrocodone and
acetaminophen from about 1.18 ug/mL to about 3.63 pug/mL, after a single dose of 15 mg
hydrocodone bitartrate pentahemihydrate and 500 mg of acetaminophen. In preferred
embodiments, the dosage from produces a combined C1 for hydrocodone and acetaminophen
from about 1.18 ug/mL to about 2.76 pug/mL, after a single dose of 15 mg hydrocodone bitartrate
pentahemihydrate and 500 mg of acetaminophen.

In certain embodiments, the dosage form produces a combined C1 for hydrocodone and
acetaminophen from about 1.38 ug/mL to about 2.79 pug/mL, after a single dose of 15 mg
hydrocodone bitartrate pentahemihydrate and 500 mg of acetaminophen. In preferred
embodiments, the dosage from produces a combined C1 for hydrocodone and acetaminophen
from about 1.38 ug/mL to about 2.23 pg/mL, after a single dose of 15 mg hydrocodone bitartrate

pentahemihydrate and 500 mg of acetaminophen.
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certain enbodi nents, the foll ow ng pharnmacoki netic
w@ewboles3ds s preferably exhi bited when the si nBUHUSZIOB073957

conpri ses about 15 ng of hydrocodone bitartrate

pent ahem hydrate and about 500 ng of acetam nophen,

adm nistered to the patient, when fasting. Preferably

In prefebfid e oMt Fefimstsdofn oib B ent cusihed £ forgrasegons and

acetarmﬁ eﬁ(btf q rSOZeﬁi 4§¥L§ﬂn§ wWilTBe bg’% J&Mﬁﬂ&fé@ ARBEK af fo? ”Eﬁeqﬁé’éﬁtvalue
ng/ m./nmg to about 1.4 ng/nL/ng and a Crax

falling lmtwecamhmophéh ugmolteadteut 2 20 &ghglmlftemg smgttb dos® oﬁ (1]5 g ngy

fter. ingle.d t h
hydrocdgat hisE R EARhEaT G PEh U BHaE SE a BPa e Pioq 3% gonfidence
interval OT3bAG R (A ey Hydr@ccg@ﬁé anc{ %etd?ﬁ[ %Iﬂféﬂme %fef@tl?&ifléml%d‘iments and

ng/ m./mg to about 1.9 ng/nL/ng and
the Congrokowamianpphdihe 9% cobbdencg lmtewgl fﬂL/thﬁgm@@ %ﬂdﬂmf combaned C1 for

hydroods b dTRbeftint hpta ToT s £ o83 an il Mk 48R P g 1,96 et after

adminiserfd asaBingle dbbd & Bhag @9&1@6@@&1@ bityirtatdpaxateMihydrate and 500 mg of
hydrocodone of from about 0.6 ng/ni/ to about 1.0
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adminisalagoi. 5- 20 ng of hydrocodone bltartrate
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When a&@@tl&ﬁﬁ@?&%@ﬂpulwn offseliny Nerh édP?’f’éﬁflS %W@ﬁéml%ura%a@e

partlculgu‘?% WLk ﬁleufgﬁﬁ%lt o e gﬁ%ﬁt@é tohéled% Bg PEe 01bfn UL ArCadministration to

ahem hydr out
a hurnala cmm’z hoptsen neddﬂ:d;:iémllal0}4é%b1fdhmiﬁrdrsq0dbhelsfrelleh@dnlm gitro from

the phafigeTGR praborsduR et b B8 b dg iy et iy ar deddoneen is
relcasedintvafrd FRHELHP %H&Iﬁﬁ%@&tﬁﬁﬁé&ﬁ&sﬁﬁﬂs abgidut PRr id19.09™N HCI at 50 rpm

acet am nophen, adm nistered to the patient, when
at 37 °(f algtamn@ler wihberdinent, abast 8584 % of thhbydocerdemans Iméﬂas@m vitro from the

pharrnacé g n%oplltlgﬁs:n }zlprﬂrjg%ﬁ}%ilr %gdb% l?%lt %8564) oq{tﬁe? icl)cd a,rllr%gphﬁa is released
in vitro &dnAHe ph@ﬁn@@ai@mmmﬂmn@ fin gl h@f.i® 0109 N HOTaf MY rgnat 37 °C.
about 59.1 ng*hr/ I n anot her enbodi nent, the

Further gy angdcy @ﬁbﬁ%@é@u @%@agao%wé thohydigendeae sdplsascd iroam gt

phama?%l?wgal%ep{ éfm nophen o? g%g{érﬁt% §u @Riz%ﬁﬁ}# i) %Qt@% ﬁ%out 99% of

the acetﬁ'ﬁmﬁ)phgf fsrrblﬁhsledgn vitio fy@h tl&rlﬂtahﬁaceﬁﬁbaj dbﬂipﬁflltloﬁshﬁ about 6 hours to

dosage form 25 produces an r hydrocodone o
about 8W0uFS- 112, a@Oﬁh@ﬂW‘?qﬂmﬁ@t e%%béjc Uito chéhevhxsiaeqﬁ)ﬁf)mwﬁ@le%e from the

phama@éht%oﬁﬂosﬁ%ﬁqﬁgﬁdﬁ@’@'E@ﬁ‘rsqaz) aBRRYT h%grs anH Qt Eﬁét@‘@mf th®
about 53.5 ng*hr/nmL/ng. Preferably In

acctamieopiediisrertascd imeflirm front tho phahmcaithabuemmltmﬁls ithabout 8 hours to

ar eut C 05|t|on rel e
about 136 Shaing SRBRRTR bt B SR aBe RuRStaient e from the
phannaea&@amon{p%hﬁaﬁ & hisout %@m@rtsi 8o 2hblistand f B&St 9598 of the
acet am nophen and zero order or first order for

acctamingpireadd thdgrechint vtre figmethe pharmaceutical compositions in about 9 hours to

about 12 hours. Yet in another embodiment, at least 95% is of the hydrocodone is released from
the pharmaceutical composition in about 10 hours to about 12 hours and at least 95% of the

acetaminophen is released in vitro from the pharmaceutical compositions in about 10 hours to
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ng/m./nmg. 10 In certain other enbodi nents, the
foll ow ng pharnmacokinetic profile is preferabl y
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composiis it 4 ShO%s B AP OB T Mooy S5 diraeh o i Flngy rolease
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about 20 ha@fs to gbqwt/Zﬁ@our@ apdheulcast 6% quhmqemjmamdlea IUdleafS@d in vitro from
the pharrna/clgﬁi }Cf‘rg r{lﬁons&téo; ?Il gb n%g?}owﬁg n? gléomf ggxa%rga Ina ol%flefn erndbodlrnent of
the slovpf&@h@@ esmalaionhitnedt 93% fiosf thy Hy@@@aﬂme 1mtbasemrom the

acet am nophen from about 1.18 Opg/ to about K
pharmaggytiggl cogrpogifion isabpyt &1 hews tebops 2hournspad é"clééﬁé ﬁé 4 of the
t: t
acetamlgblsel?egl rhg ﬂeté @dsﬁ)l xlﬁﬁg g?rog%/ %:é ?é%ﬂﬂeaggg%glp%e o%ftlonfs1 na out 21 hours to
about 22 howmsp hodwﬂm canbodimbinnefith@ sléw trel basd reobo dioimeat, 2 dnbast 99% of the

aos Lo LB o OO Ly 18 B0 LSS0 878 oo
hours afd Lakdsk 90 of MC%{&%MH% R1A%4 1§%rdTEOﬁ’ifthe harmaceutical

acet am nophen. 25 In certal n enbodi nents, g dosage
composftammipa it 22 Qowfs ¢oatyiund hahrsf loryeh ytmthﬂrcmdmélmrﬂ of the slow release

forrnulagiay(in;ﬁ1 rl%ant? W 05 hg m&?oggg%tbeé's geﬁ a%%(/i ﬁ‘ﬁmt tﬁ§/ ag%g%laéﬁ]éal composition in

less thaR hb@t 7 dbBrsRAB A REIJOYHS Bthe 2@t BBPh s leased in vitro from the
acet am nophen. In preferred enbodi nments, the dosage

phamaﬁmwlmoﬁdm&@gnsmdwﬁhwo@t 2% beurhydr ocodone and
Ina pre?e%fed%'r"ﬂbo gesn@ é[h% L ng%gvoeéltéo% gl%fg%ﬁ%g%t%@?%ﬁ%g}}ge%ﬁe core layer

cornprlsi@s bAekdipikeat 6iQ I’ﬁﬁdﬂlra be B diyidiita tepabhco fadatromin@ the drug release and the

acet am nophen.
non-core layer comprises an excipient capable of instantly releasing the drug. Further, in a

hours.

preferred embodiment, the core layer is manufactured by melt-extrusion followed by direct
shaping of the drug-containing melt and the non-core layer is spray coated over the core layer.

Most preferably, the composition comprises about 500mg of acetaminophen and about 15 mg of
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40% aqﬁé’dys QBRAGNGithiF oh€ h@l"ﬁsﬁ d7Eqmbdie 76086 TBERWOL S & the am 8unt of the
conmposition in about 20 hours to about 25 hours an

drug thatis ¢amsted By% Of Ntliydroahhﬁrla rcmopitten ons howl a 33 Q. ilmyeti another

embodipsE e 5T B G 1A - SN MR HEROSGH o pgous

cthanol S 68 BAR Gt S DPOW HolPT5% A abRR90%TTHAd Smintbhthe drug that is
ydrocodone is released fromthe har maceuti ca

extracteddnpbel Nitydrachlogitsagtd withineoe bomrcﬁté GGt 22 hours and at

Anotheé?e qlﬁlgﬁ/ qfthe}tgr(e%eunt evtgﬁt%n 81 E% : ﬁlrllasrmla %ed (%orr]lgafsﬁlgn having a

core layle®andd AoH- cé?rg 143QHr Er thisrtoadpotifies tl&lﬂw@laz&fﬁoanrlsbi‘la ﬁm&hﬁ:\%f (a) at
rel ease enbodi nent, at |east 99% of t 20 hydr ocodone

least ong @pjoid; and ) At fesh qqﬁvéafﬁwérﬁlﬂ%&ﬁl&ﬁrmé%uﬂéaﬁw@mta@ﬁ pplymer,

0 of . .
copolyfit2t s SR hokeBE Ol ll-cohPHiE: ARthoRes LABH] o RS pioid
analgesp:h dunthee tiicse ecbmpc!smqm &ird adap&dlsn agbobet us2fil fi@wrsl ddministration to a

bout 26 hours. yet anoth aodi nrent .of the sl ow
hurnan 3.} 8. Smes dar lalte?f‘aﬁblyai?e Pesdtyes gg@f@r COIRBriYEy ¢t Q‘&%&aﬁ gon-opioid
analges{cs 1h 8lppaeRey Lhosmitle:, %@oﬂﬁ)‘é%ﬁbh cAlhafRIPOSH b Qﬂeés‘i‘ one of the

| ess than about 27 hours d at least 99% o of"th
followizgfeammésnophen is rel eased in vitro fromthe 25

i) the a har gl?elﬁte gglg%zaéﬁ ggfget htéhggtgqcheéi'# tcho%?[é)gg tby 4%% aqueous
ethanol I\xnmnbﬁeoﬁb@ ROYT A% FitreQIRESihhh BN edfmn 8 tIrh&@ tROhBolBYEkhe abuse-
corrprl ses an exci pl ent or a m xture of exci pl ents

relevantcdipa Iﬁhaé isgtxtigetad bp01Q17Y hydrecliptig agidlie s witkinone hour at 37 °C,
ii) the Cgl%n? doe%*l%{ bregﬂ.ﬁn(ileﬁ %Sfal%g o‘fa’)fr‘i_(l) RI et%%s p?%gll%lbﬁy ﬁ{O newtons, more

easli ng eferre
preferalgpridoi naiemﬁls yichoeDpefdréy ¢ 500 ScwiAg! ﬁmbwumdl H;y‘Pharma Test PTB
,, melt-extrusion followed by direct 30 shaping of the
501 h%ﬁm@S@ﬁﬁbalnlng nmelt and the non-core layer is spray
iii) the &Q%o%gloﬁ\fglreasteg Gt 90 ﬁfle a‘tglgg%le%‘?ﬁﬁf aa%'d%ot \tnﬁ?e than 45% of
osition conprises a tam no
the abusheldvadtsdragydedfing the first hour of in vitro dlssolutlon testing and preferably also

during the first hour of in vivo testing,
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86 WO 2009/ 014534 PCT/ US2007/ 073957 hydr ocodone
bitartrate pentahem hydrate. |In another enbodi nent,
W@ bwonors3core |ayer, or the tablet |ayering negI/B82007/073957
prepared by anot her nethodol ogy. In this methodol ogy
the filmcoating |layer is separately manufactured by
extrusion and the extrudate is shaped into a foi
tro uc cal.endar ur n
1v)the GRDRLERSF FRES AT EoR B TeoHy e R oY g eaﬁwimg
within PtoSUhdiabherfaQindlbi&de, | ayers (saving long spr ay Coat i ng
time) and is a sol vent-free process. This technol ogy
v) the cpmpadigen foteaves atbctaheuticelly effeatioe ldned @ighe nemabusetr¢leyant drug and/or
exenpl a e i ment.,, ent .i \ ntlon provi des a
the abu i R R SollFar P BaBS RS hgh AN "0 o
vi) in th@@ﬁn@@mﬁoﬂl ayehse cff@lﬁ@z[ﬂu@é-&gevahﬁdrug lpaﬁ) dERdihgliRY&REs by less than 2-
, a pharnaceutlcally acceptable salt or a hydrate
to 3- fOltLHf’é rce@parédao an Huset sabled evhed) o spmpeitign isrerepnd for 1 minute by a
gn% C C
coffee- P}?t%%do %Otpb{)]r? é&nﬁﬁ} g ueg)élﬁ‘ r@l!eh%%(ii/ltat&{ f“ggur af 3‘7%e
vii) the pbmpdmt@cﬁutvh@ﬁgrbynd amagycablpartivalate 9rc @ dtoysdtr}atrﬁ tds hlese 665
e._non-cor yer.. Preferabl this.conmposition

rmcromg‘iﬁé% o abays; Zé)e/ti ogt)he gliactl%gfea&ﬁgéha@fa HEOF BITeRs aﬁls less than a%out 355
micrond BRLLER %6% of tﬁ@ﬁa@t%‘%ﬁﬁd 185 tl%ua"b%utr @j QYA BF Mbut Ii]@% df%he
extracted fromthe composition by 40% aqueous et hanol
fractlonwast measumuléyt*mmwag te87oC in vitro is less than or equal
nes .t t of the abu 5 r.el evant .
Vi) thegpZpon OBt TR B By T og IR BB L Y ok (G R s from
about O th RbSut @S phGefabBifréth aboutig ﬁtotdteu@@nrpmlrﬁéseg FRIm about
br eak under a force of 150 newtons, preferably 308
0.1 to abait0cns, nore preferably 450 newt ons, yet mor e

fera asured b
tnone gt e 800 LR B0 RO BRI heBtoie FBpafiublffodine
alphaprb&ias tand0%diaé, Heheylmbtsend, Bbﬂtt@rﬁtdedﬁu{ﬁetﬁiﬁﬂnﬂ@tbufﬂﬂp&nbh an
45% of _ 20 the abuse-r el evant dr ug durln%4the first

clonitazgag; Cog¢ing. §y¢lagqcncd desoaIouphing d@é@@mﬁ@rx&@f‘d prasey digmpromide,
dlhydroeﬁc‘fe?n Hté/'éilfbtq?&nﬂﬁing ; d'lﬁltenwﬂ&f ﬁ@}%e%t?ﬁcgaﬁﬁtﬂﬁlmﬂb\&ene

rel eases a ective
dioxaphdod éutyﬁratt hﬂplpaxmmbqﬁ&obmleﬁetmttepduzug, cthw linteithy 1thidntbuZene,
hours after a single dose, v) the cgq£03|t|on rel eases
X

cthylmogplipe ciputarscafoniangh heroim- pudipsedonss hydiamamhong, hydroxypethidine,
1sorneth @(l)fevﬁ&BbQﬁfdgn@ng/aﬁﬁ har, IE\%?h@&l@ﬁn SfhaY ?é%rﬂlraﬂ& %tfetflcanll

hour "and at 12 hours after single ose Vi)
meperidionpopiaziron, metetceasemothatiore, at@l;czpenrlebmhm mymlgumcpoatibulphme,
i.ndi ng, i ncreases by l.ess than 2- to

. ol d
narceind gl B hin S Hf R Rnd on BT b BlEnot e ahhso b e «
pentazonnQS[ﬂQ:nﬁ&onﬁe FhBkdBciRY, phen&@bipfen, Qihleﬁt‘)iﬁhdﬁfe ﬁgnﬁ)&ﬁn éproplrarn

rpm in 4096aqueous et hanol for 1 hour at
propoxyzihieye, tshisntesipdliding, ond iwaewadejr mlt&,dwﬁratmdamxtures thereof.

par of S
Further,ntiﬁc ?181;{}& 1%5(? nallge%é: 18 §eq%08%}f fr?mctﬁeérfor g%g ; %srgl%% gorf gﬁ«g tarmntOHhen
aspirin, a‘ma&nl,GBulﬁFofthﬁﬁoﬂtﬁdlahQﬂSetbtbm, adpPolen3ptenaéefin, piroxicam,
sufentanyl, sunlindac, interferon alpha, and salts, hydrates and mixtures thereof. Preferably, the
opioid is hydrocodone and the non-opioid analgesic is acetaminophen or ibuprofen. More

preferably, the opioid is hydrocodone and the non-opioid analgesic is acetaminophen.
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WD 2009/ 014534 PCT/ US2007/ 073957 m crons for about

66% of the fraction and | ess than about 63 mcrons for
W@bwan1453d6 of the fraction, as neasured by a BCBUB0G7/073957

test, or viii) the conposition is substantially

snoot h, wherein the Centre Line Average (CLA) is from

about 0.1 to about 0.6, preferably fromabout 0.1 to

In ceﬁaﬁﬁ%ﬁ%odgt:ngﬁtsﬁﬁg fq'jﬁ%s ti]g%ﬁ%&é%?q ] tifctrpﬁg‘lulg Rgﬁr:qferagﬁg '?;lf.}g{)i?ed when the
single d@@l&ﬁnﬁr@eﬂ{w{g lS’?%oftlﬁﬂlfocioﬁo@@ifa%e{t@g_eﬁtﬁ&%ihi?&ate and about 500
y 0

formul'ati on by aqueous et hanol w thin one hour at
mg of agtai@iniopherh edmigotet do tispatict3ebsrofastinge Rptsrably when adrainistered

d h i db .01 N, hyd hi i id
to a hurfift Whelehfhe bRa e b Ebatiosition hediabs & RE SR kiufseRfion at 1 hour
(C1) fodli¥akitdodehe beboab0is @ npRhIeVRITH aBbwtd .51h1@g/mi1$mEQ(énﬁalCﬂ1%ﬂna

fromthe formulation by 10 40% aqueous et hanol wthin

concentgionigd iy hogr CB for@cptgmamphen ghsloup2 af aatmlgoug tefabppe/ .24 ng/mL/mg.
f i
In prefeﬁ% r%glf:bﬁ %‘%ﬁt“gke%%? gy %’W%tﬁéﬁlef ﬁ%ﬂ@g%ﬁ%dfﬁg}{ 890‘19‘#%?1 for

hydrocaioat betiboue 3o digmenimg tohdoabuSeng/all¢mgnind drigfol hattarhophen of

%xtr?ct/ed fromthe fornul ati on by 40% aqueous et hanol
about 2,33 g/ AL EREBOHOAR 200 BYME/ME- about ~ 75% t o about 90% of

In certaﬁ{/@hé}m,irﬁént&!?ﬁe B idd WHarthScokirekit %‘E&fﬁ% .ist}}lf%f%&% %glribited

drochloric acid withim one hour at 37
when thersbpdl desatcomprisdsebputekiemg of hydmtadone pitaniattgenmhemihydrate and

ar maceut i cal . conposi.ti on havin ore la ngd.a
sbout SRR e g P S AR D e o S Bt igBrebtwhen
adminisk@BPId SBEm#h Patehithe Pﬁﬁrma@@t)t_icét cotRARIonPEIRES #pRsmand
b) at | east one rate altering pharmaceutically

concentzasionyst Albar (§3) Jorcrydrocodps! femraboei0.3) egmbimato shput 1.06
t her eof he non-core Layer c i ses at | east
ngmL AR E o) AT sRERGEHEn WRAPREPEP: hEBR s a BB SREnegpime. 1n

preferrcddaffodth &fs, Ase ddBaefromefroduct s Corfat hyallvdodbsd fradnl HBut @45
human 3, 2, or 1 tinmes daily. Preferably, t

20 h
ng/mL/pg e abay dr06rig/nhane eash il deisecatanyizenhen G Hhot 3 ddmL/mg to

j In a preferred enbodi nent, the conposition
about4%§qgﬁ§?glg%eri zed by at |east one of the follow ng

In certafreanhbudiments,)the besagertormni profluceb a sembaled Cdnfor bydrgecddoat and
extracted fromthe conposition by 40% aqueoys , et hanol

acetamwwfrﬁn_rfr%éb%?rl%g/@# teaporit it il pih yingls dere q?%amg

hydrocogciﬁg% Bit%%tetﬂ%ﬁtaﬁ%%ragé %ﬁ&ﬁ)mgéﬁ accfninEhIR\AM pfFLEd

' I'S extracted 1 N hydrochloric acid in vitro
embodimichisj the dnsigh ditom prtod83ts @, coinibjnadiel fvo hpdcedang add esctapinophen

from abﬁéﬁf i% Eg%ﬁ'{‘) ];ogabfogf, g.? g ?Lfgmlllg,oa %g\allwﬁ&%fe’oqgg’g 85 g{ %}%{_}%’g%)’o%gdone bitartrate

pentaheﬁﬁﬁfcﬁﬁt@ah& 560thoTweanmipheasur ed by "Pharma Test PTB
501" hardness tester, iii) the conposition rel eases at

In certajnegmhodrpoptefthe fesagd fpser predusga aroabugd 4 donbydraendene hedh

45% of th busesr.el evant-fdr duging.. fir
scctafhe grond R0 F P BLR BB 1 LA Bk bl s me
hydrocalod® bitslttaicigntahemfhydsiie HRAUT00ahg bNadttandnbsishl M@ pref&red
embodiments, the dosage from produces a combined C1 for hydrocodone and acetaminophen
from about 1.38 ug/mL to about 2.23 pg/mL, after a single dose of 15 mg hydrocodone bitartrate

pentahemihydrate and 500 mg of acetaminophen.
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WO 2009/ 014534 PCT/ US2007/ 073957 iv) the conposition

rel eases a therapeutically effective dose of the
womansse rel evant drug within 1 to 2 hours BET/E82087/073957

singl e dose, v) the conposition rel eases a

therapeutically effective dose of the non-abuse

rel evant drug and/or the abuse-relevant drug at 1

tn prefeisaBpfingins: fa sl Brm prsp SR ney S h ordbilp ooty ind
acetaerB hipdigrg doneh QQ?L%%P%W&%@ 95N adnfiderdc@ irtelval ﬁi)r ti#Smean value

ared to an intact tablet, when the conposition iIs
falling lgsrtwcmrhbbot 1.61 pigolt & zldgpuaz 00 cprfgfreb @ftelr admgleados@ of 0D bng-

hydrocqgo Q L0, A0%0 than forl h%urTl?et%%] confidence
i ny by @&?B@E?IP} GURG! SRR aRE T,

intervalRATChnG Al ot K?dr@éocﬁﬁ@ BAd doctdMihOpRRAYE thd PRoferred embodiments and
m croneter for about 20% of the fraction, greater than

the CongrloboiterBBped. dheoA8§%etedfilens intheval ﬁlbdmm%svahleoofmombmﬁsi C1 for

hydrood By EREN il 9306 KPS ErnRke R Ao clom BR wllpy et

adminisBerd 8Y4 §iggle@Bc ofors M hiydrotbone ViRARitd Ib@lﬁhﬁeﬁnhydrate and 500 mg of
substantially snmooth, wherein the Centre Line Average

acetamipgphey tp &hethuspan nebisle e ongohpisnidopseTicisenlamabloyels phapioid
o o, R R P Ao TR

adminissiatiect ed from the group consisting of alfentanil,

In ceﬁagllef}%llgg%g%gﬁh% fol{ggfgli?g ]glgﬁ%qlngg) 1%31%11)29@%1 ﬁrﬁ@rably exhibited when the
single dgeso rﬁé‘%@?%‘t&out \ am' 8@@53‘%1%%{? %g@hﬁ%ﬁ%@gtﬁ] d about 500
mg of adﬂ:thltyldloph@d admmlstdneﬂy(dﬂmmatiplhj when fstiren deaftcedbly when adrninistered

toa huna%m R/ﬁlgfl the g Wﬁﬁlﬁﬁgb&%@?ﬁ%ﬁg&ca %Bhoxaﬁﬁq%h% Ichalracterized by a

Cmax &t ﬁswlr&e%tdbﬂé trbmaBBut 26 8g/mA0nRtH )éb@iﬁrlllhhg@m/ﬁg QRH b &R ESor
fentanyl, heroin, hydrocodone, hydronorphone,

acetamlhy[d‘;e@ yqj@amuj Qrﬁglg/nﬂémggnch a@mgémLm affterrai s@tgfh@ dose. In another

ernbodlll[’n%ﬁfa I %%meac‘eﬁé%ai Icglggasgt(l; nh%mgﬁgc?e? % alas%l\rég{rg @an glﬁt’gcterized by a Cmax
for hydfRbIRRETAboUTEL PROML/RR P Hbdie 1 IR ARNh G end A&kl fBhideminophen
narcel ne, ni conor hl ne, nNor pl panone, Opl um oxycodone

of aboup) g phieto Jhapi/ i ag/fnL/ﬁl@rﬂftﬁ%émal@ doph eliasb gentker cmbodiment,
r i
v IS BT ARG D LD
hydnmddbaaaﬂﬁbnnabnmﬂsathnLﬁngdbabemxmmdgﬁnbﬂmgmadaKhﬁme@ﬁ
Furt her, the non-opiojd analgesi¢c is selected fromthe
acetamigopfiy of §ieat dhquig Od’rg/f%g'{‘%ﬁﬁ arb&ﬁhéﬁ ng?r%%@il& glter asmglagare,
In certahpéfﬂg&iflﬁ@nts RO RIIRIWRIAL hitrmb &P R ?‘foﬁl@ I‘Bf%?zﬁ)ly exhibited when the
phenacetin, perX|ca suf entanyl, sunli ndac,
single diost emhrses alajqb hémgamfdly@mmdondmmtaate pelamln:bnmh)(drateemd about 500

mg of a{;%grglﬁ%%h%l gf er% ﬁé% eé)ap E?Ib#;ﬁstm:% d@ﬁ&gg mlnls?ered to the

human jr)]akﬁéﬁf o edbsaddfotmIPodiced &1 A@'(yfor hh&oeRioRk @f bSout 9.1 ng*hr/mL/mg to
dr ocodone and the non- opi oid analgesic is

about laeéxgéhﬁ/mbﬁhg and argd Uop 9 094romaeplaen E#EPrusonne iradgmg to about
59.1 ng*hr/mL/mg. In another embodiment, the dosage form produces an AUC for hydrocodone

of about 7.0 ng*hr/mL/mg to about 26.2 ng*hr/mL/mg and an AUC for acetaminophen of about
18.4 ng*hr/mL/mg to about 79.9 ng*hr/mL/mg. In yet another embodiment, the dosage form
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In certain enbodi nents, the follow ng pharmacokinetic

profile is preferably exhibited when the single dose
w@eawpoisses about 15 ng of hydrocodone bitartr aR@&r/US2007/073957

pent ahem hydrate and about 500 ng of acetam nophen,

adm nistered to the patient, when fasting. Preferably

when adm nistered to a human patient the

R T SR
an AUGRR UEctEntBpRa MlabBBt 1807 AP MIL/nlio NG MLY 3 Wng MA@ mg. Preferably

pl asma concentration at 1 hour C for acetam nophen
in this epfbogdbnent, the Buvitrg/ratk ofitelease abthgtphrnzarevidggahtgmppsitidnrhas a biphasic

referred. enbodi nent s such,as Fornmul at.i n 15, the
relcase BB Ehg ST B TRk STy TR B e e s o i
order fd? a&?carﬁﬁl/oﬁhétﬂ&dt Rradaet orlfifhtlorae ok hy@oestidna C  for
acet am nophen of = about 2.34 ng/ni/ng to about 5.50
When adginisteieg to 2 popHatiesr efiealtlst Nerth AREeft Westergiuropeans,

partlculg %LV%% ﬂ% fgl\?ﬁﬁel%ﬁelag 1%[&? t ostullthlﬁe 'férr, 81; @ge%agtg Lo, nrﬁ;stration to

a hurna1® tvdryde boodan ﬁeéﬂeﬂﬁiﬁoﬂﬂl@ 4§)%rdfallimlmydw®rdahelsaaldasea ko uitro from

500 ny of acetam nophen, adm ter d t he pati ent
the phamﬁutffagwrﬁ@ommnéﬂ%mv hoitred 2Bet @Péﬁletase%mmmhﬁl is

release(pfi\t\}ﬁ@ Frohle ngﬁi{‘tal &ﬁ‘ﬁ%&{%{m?%i 55099 1“&9%9 9% NHCI at 50 rpm

p asma concentration at 1 ‘hour dr ocodone
at 37 °{. rlomnatheutmBo B Menty Aldut 26-3t560 aﬁhelhydm&ﬁiohB 1311@162{&dd1lg vitro from the

and. r ace hen, fro t 75 n
pharmagic) cGmngt Bon AR 0T R gt 2 Pt ol T the e bap g released
in vitro ¢@82@8 phh@MRLRAVESTD @uianls if MoulYRELRGRIDIN Hom @(bfcm at 37 °C.
0. 45 g/nL/ng to about 06 ng/nmL/nmg and a C | for

Fuﬂhera@@naﬂwn@pbmhmﬁmom ladsd 80%20f11® nglreqadane sacleadsd dromythe3

pharma%egltlaa cn%lp851t181q elllr ar1]b20|&1? é%o%lrggo %@ tg%ot gﬁ g %gggﬁgﬂmo about 99% of

the acctag@iopitmiBpbiefketi®Muabesth tHe ﬂlﬁnﬁ@ddﬁhcdl@oﬁb@&iho& iB3bout 6 hours to
/mL, after a single dose of 15 dr ocodone
about 8% £ rlg aBotheneal pRftclrtdeast 30i¢ of tiep tﬁﬁinﬁodone 1s released from the

pharma?&fﬁ%ﬁ@oﬁﬁﬁgﬁgn il B §fh8g1r g? al?cglr?qg%ggfo%?gg at lH§ JH9536 e

rom pr ces a CO I ne one an
acetamlaolﬁteam; redgledin Yitro filoabibu Q)hémila&elggiahdzomp'osﬁbmm fin 20068 hours to

about 1 ggglérlst yng{ntgt eb%tﬁggﬂg]:qg% grgl? g‘gogﬂ?tg%@r(ﬁg [ ocgg ?snrgleased from the
pharma@éﬁ%tcﬂreoﬂgﬁgﬁen 1112§odu'99 q’l%ﬁltSQb Qb(ﬁﬂqg%bﬂﬁ"bhﬁ at [h& ﬁ%@ﬂﬁe

Torm produces a conbi ned for hydrocodone and
acctamiaggtearn r@@h@hlnfmtnmﬁabmht: pha@&cgtgiqatcctmpmsbms irRabo@t 9 hours to

about I%gi)lér'st P%E I~ gh&ﬁ?‘ﬁ{}ﬁ}@f‘%@gﬁﬁg ég]g Frgl¥ ﬂ}y%%ooc%lgone is released from

the pha@fRbaidan @@hﬁ&mdﬂn%sﬁteﬂortﬁﬁrs SrEBeGH IMaiuss arldn® 1ASFYE of the
from produces a conbined O for hydrocodone and

acetaminepiteans mbfpaﬁ@hm Yitre fioabibapharnsgeyighhtorppsitisasin ghopg 10 hours to
about l%% lrl]{rL 1 ﬁo%%%m%' %'11 aﬁ%e%stc%"/lgf i %%1%08&%%9@ fleased from the

artra penta rate an

pharmaé@gicalnoRgpkiEon in Adbuv\DI 1&&@9’1’0%65‘[31@ St M@Ja/sm/g o7 the
In preferred embodi nents, the dosa?e form produces a
acetamipgpisnieteleascd @Vl‘p@ gqogbt@g@ armgggutical compositions in about 11 hours to

about 12 hours. In yet another embodiment, at least 99% of the hydrocodone is released from

the pharmaceutical composition in less than about 13 hours and at least 99% of the
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acet am nophen of 1.80 0.42 gg/nL with the 95%

confidence interval for the nean value falling
whezirseerssabout 1.61 gg/ nL to about 2.00 gg/ ni, PGEF/US00EH073957

singl e dose of 15 ng hydrocodone bitartrate

pent ahem hydrate and 500 ng of acetam nophen. The 95%

confidence 5 interval of conmbined C for hydrocodone

et BB TOLRERR  15yBESLEL L, PERSILTED. 2,28 o1

hours. TOr the mean val ue of conbi ned O for hydr ocodone and
acet am nophen for the Control ranged from about 1.46

HoweVQrowmergﬁlegtgsﬁqw -reledst eersicadifithd Brenbdonss eaiasﬁedg(b be glotabledbr, or

intendedfordHm S EREAR A iwalsbe 6t A NE AR LBl RS o,

hydroccﬂfoﬁ&’ isd@&a&}dfffdrﬁ tRPhaph@eBcdl e¥@bssi®dn fﬂpib@htdl SlEbuad@ about 23
nopi oi d anal gesic to pr ovide a reduction in pain

hours alildwté%si P97 oaf thel aectapBinephen h@o@}eawdtlémtma&ﬁmﬁh% phapmaggtical
f

compostifouf il bR 1 EMBAEHTERNE 23 bDFs) B RABRE S LR G Erolease
formulationjat Il%ﬁ9i§)® Oﬂthelﬁvdmj;odxﬁnehy derleerse@l 6om thé phartraatiical composition in

nt ahem h te an about 500 of .acet am nophepn, .
about 2§ firs e peani 35 s ﬁe palERERP o b HeRinARcpY E@?@ﬁ%&ﬂmyvmo from
the phar‘ﬁ‘ﬁ%@u@&%&hﬁés@ﬁcﬁg i gb&u@ 28 hgﬁlﬂg %' ab 0§ 'ﬂB}uIsh &n another embodiment of

phar maceutical conposition produces a plasnma profile

the slove tvdeaac fce'nmta&ldnbgt least TrPaxs cbﬁihe hycﬂbcmtmdo nﬁerefetamah fabrothic

pharmagulieHS o gRE AN 1 SHRRLBL His REAbT A PAUS ahe ek §Saatths,

acetarmﬁsﬁ&'h 1§re$éa@9d B 408 Erond the @Héﬁﬁh@éutlc@[‘@&%d@ﬁﬂﬁls it Mdut 21 hours to
armaceuti cal conposition produces pl asma profile

about 25 hamrac {epnotlect 6W0é1n®m9f thll&ﬁlowdm@ @mbnéin@ﬁnt,aib tast 9974of the
hyarocdiBut T Rt oIS Ul oG SO i PR Slurs t shoue 26

hours aftQAtTedsPgoBRidfelic fetintigbhet dSRleabdd Maiﬁtrcaﬁ@ﬁlhﬁé pharmaceutical
enbodi nment t he pharmaceuti cal conp03|t| on. produces a
COMPOSHIORS %amfzz haurs ﬁ%pw 8p ihowy. Iyyehangthse cmfrodiment of the slow release

;

s

less tha@ aBou @/ blirsgant] @t Rbsll%)%io f2tha géardrhimgpladntie releassd imgvieo from the
dose. In certain enb the follow ng

phaﬂnaﬁ%lélﬁ?\%&oamoﬁlé‘%%md?%ft ‘F A Oé‘t %7’% $WP-abl y exhi bited when

Ina pre?é?leed cbod i &hd BRGer ARLLSE BroRRRYE cdm gﬂﬁtl&ﬁ where the core layer
hydrocodone bitartrate pentahem hydrate and about 500

comprisey a0 Ex @piedtasrpatd p ke egntwdlm gihs targedlcass andehpadii-eort layshesmprises
an excipigR g B PPN UL g B EoF OFD BOUS e HEmeBgiRent the core
layer is %a%ufh@ﬁfﬂéd B-B-ck Busidl Blfowkd b9 df d“&cﬂhé%%t@@u@-@orﬁ%ng melt

for acetam nophen of about 28.6 ng* /mg to about
and the BQH-EOWdaYﬁTIIW%gC%FQd agd theeorelaperd iMest preferrbly didis ggaposition

cornprlseg %nru? m@ﬁlﬁ% %? 28 n%’#?pl&eglraélla &ﬁtcl%dn‘[ﬁg of ﬁ%dﬁggoa%ggﬁﬁrgra%

pentaheﬁﬁﬁ}tc&ﬁ]ﬂenophen of about ng*hr/m_/rrg to about 79.9

hr/ rrL/arJl%. In yet anot her enbodi ment, the dosage
In anotheé ﬁmbO@@ thepropa Ky SatieaTeYIdenn Phamaonticalonmeskion daving a

core la)/%g&jf Q‘ﬁ X&% q@g@l oﬂletgﬁfcoﬂ{bgyfﬁo& Indc08 léWe{r %ﬂigsets A ARAKL of (a) at

least one opioid and at least one first non-opioid analgesic; (b) at least one rate altering

pharmaceutically acceptable polymer, copolymer, or a combination thereof. The non-core layer
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an AUC for acetam nophen of about 28.7 ng*hr/niL/ng to
about 53.5 ng*hr/nm./ng. Preferably in this
wepiddi4sent, the in vitro rate of rel ease of tPEI/US2007/073957

pharmaceuti cal conposition has a biphasic release

profile, and wherein for each phase of the in vitro

rate of release is zero order or first 5 order for

acet am nophen and zer 0 or der
comprighy i G AORS OB AR HTESriEq FOG: s SaIRPyUAn fredapted so as to
be uscfilg8} §raladWihshaftelol LARNSan0Y, 2V65 1 Bhds EbilP P @RS embodiment,

particularly when the formulation is adapted to be '
prefera@m thabpieid oznmprtms hydreemlede ﬁmﬁr thedistiani sha ssromshnaneopieid analgesic
cornprlﬁ%l 8?%%%1&183%611 qQri E@rg%g eﬁ/l?rﬁ pre I’F‘BIYPﬁ‘Sﬁ?Pl%tQ‘% gosr?{prlsfes Elycefrocodone and
the firstRhdrhBgesid fal-osiorpagigetio aﬁmpﬂseab@@tamidm@uén angthabatlthis

20- 45% of the acetam nophen 1s 10 released in vitro
embodipepirfheoniosg lepeeipmrses: &@rﬁs@@mmwhénou and4baiteashengrraterpltering

phamag%lglé%lﬁlzggé%t? leig nPer{n CO%B{_}/:% done | S e ttl%ﬁ %E‘c’ﬁo @r&gﬁ%ly, the

ease In vitr

polymef o10d0pblyener pﬂwmdwadeftﬁm a:lw grooppasistingos: hydroxlypispyl mmtose
and about 2 5% of the m nophen i s rel eased

hydroxyprepyd mMetlyreg H&?dﬁ%/éﬁ]g’fﬁeé ulesgprixmethacixlats, pabrawll alcohol,
polyethglﬁgyﬁxﬂdg a‘ﬁd%m%ﬂ‘a‘%m%eé@f O3k reﬁ?abq:){] th{%%ﬁ@f or d olyrner is

er enbodi nent, at | east 90% of ocodon
selected fedbmdsegrofip oonsithiag E: Inarxyaoeyt metilyloetnioss iahd polyivimyl alcohol or

to ab ut, 12 . hours and at . | east 60%
combinGii thels Jret Mo ARSI AD BT B Feobeaa pelered figm the aroup
conmsuﬁg 8Mpbi&/ iR AICEREIGMH ipoBlctHMHRRKide! R4¥E codpdl ARAY! FRrtRQUinShis
to about 8.5 hours. I'n anot her enbodi ment, at | east
embodig@s, dfc he Oﬁwtmbmg to therratesan el ling ppiyntes or 00p01yrner or

mace about ur
cornbm%i 1 HEIeQ H 32 015[1 I g})@o OM]%YF] glrelfl ra@yat%e ﬁa?)[l oof acetarmnophen to

the ratelceht@@lSeg pbljmel bF @pbly@iarioh €oRBRAIGC Sidtdof &l ab@@m)q)% bboudS:1. As
in about 8 hours to 20 about 11 hours. In another
provided pmp Higinresent inggntioggigirongpusiened ¢ q;@;@@@tc tedwa-qoge layer has at least
phar maceuti cal conposition in about
one Oftgghog%ﬁg% Eﬁa?%éél}tﬁ%ﬁ hours and at | east 95% of the
(a)  substaatialhogdeemot GacledfeaSadonths ati40f0, T36 mlithe humidity in induction-
harmaceuti cal conpositions in about 9 hours to about
sealed HHBPE bgftlss; Yet i n anot her enbodi nent, at |east 95%is
)  Qfbstah§allly ﬁ&dsgeﬁy‘gls rel eased from the

phar maceutl cal osition in about 10 hours to about
provided ashdigscdutamdndt0 INeHEY a0BHEC a6 expree B @cetagmi nophen i s

V|trofro t he, phar mac utlca 0si.tigns
recasey 1 GREGR pf i EmpsPh i 35" ARG TELe i o Rcs
adminis®ARO8 O BRimapaticBSE 99% of the hydrocodone is

rel eased fromthe pharmaceutical conposition in about

(¢)  nroviisspsvhits pagypentation thdhe Hranldtien witbewtaddgmmalf pighents.
In certa%ﬁ erﬁl?orglm&?[h Sin kosﬂowef ﬁ?a%%aco%metlc 10 fille %j_prﬁpe?ably FXhlblted when the

arnaceuti’ca rons 1n a ours

single dab@wmﬂr?seb abous 15 Inlg Mﬁiydﬁfb@tidil&r bitwiaadbemalicmiydra@ast about 500
99% of the hydrocodone is released from 30 the
mg of ap¢amiephen rd@iniyeied & theingHentnwhensesiing Pratsesthly whemadipigistered

o « iy B Py B85 sl SFope st PR copepmyiaes 1 hour

(C1) foff iyahodddenpbbabrace il ingahl /agnp aboiti lohisng/ml)/mgsantdrapiasma
concent?a*%%flltat %%oulh 8% rfosir'acetarninophen of about 2.34 ng/mL/mg to about 7.24 ng/mL/mg.
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However, when the a slowrel ease version of the
formulation is adapted to be suitable for, or

WO pogmadssd f or admini stration to a human, tw cePCEUE2007/073957
as needed, then at |east 90% of the 5 hydrocodone is
rel eased fromthe pharmaceutical conposition in about
18 hours to about 23 hours and at |l east 90% of the

In prefegd RRe R AR Gach ab Eayarsion. s dasets (o08 Prglyees 4 61 for

hydroccid8bf 25uh0BD % /ﬂlD/n?g"t%talBﬁﬁt f«‘f‘pﬁ? WP a8l atdiefos h@¥minophen of
rel ease for rrufgatl on, at |east 95%of the hydrocodone

about 2j3¢ ngéhbae@ dbooid. 6(Pleg/|trﬂdmlgaceut i cal corrp05| t ion in

In certa*thogtﬁcg eélthaé)auﬂ%néﬁ élg f ?oyvg}%%%agaa%o 11%;%1{; Ipaof}lcr‘ bs %rat%lgr ¢xhibited

when tmfsﬁfgr[@matcbﬁl@hs@schmwﬂstmg B8 hidroeddut br&theYledtahemaldtite and
25 hours. In another enbodi nent of the slow rel ease

about 5p@mg At aestamnoghen, adeinigemslite thematipns, Wyen Bedapnrefegably when

acmini L A7 el AR SHng BRAR PG o AR o854 b

concentadat®hauil moph@h ) ifer Hyelhﬁﬁﬂ&mb frdsrn\abbuitd) 30 el g to about 1.06

R A e Hbba5 REAL BIE (PSS Shpe/mLime. In
preferrdd @R En SO A JH%Q% fréfh tﬁr@(ﬁfﬁ%s Q@%f&f h}d?@coﬁén@ﬂgﬁl%gﬁim%
i's rel eased from the rmaceuti cal ‘conposition in

ng/mL/mlgdotbAR lﬁlﬁurgmen@mea C26or dvotansnepidn ditont gasit 299%gohL/mg to

am nophen is released in vitro fromthe
about4r§ﬁé]lg%ﬁ]g} &Wical conpositions in about 22 hours to

In certaBO@Hbod@@eMOURS dodaBe ¥in Iﬁﬂ@ﬁdé% cBRBRLH TaNbr BYdrb&Rlofit AN

rel ease formul atron, | east 99% of the hydrocodone
acetamipgplyea fecaw abput rl ol ugﬁ@Lﬁh abwetée@t i/l @fsmﬁosnglﬁ dasdaf 15 mg

th t .99% of th
hydrocd B8P ph AR e u AL B0 O of EFRRed’ 4hPRfored
ernbodlﬁi@ﬁtrs @6 Ab§dge dont PIEAASIstal PRHindd ¢ Bfo$ hiyf@dbBoddneuhd ddetaminophen
hours. In a preferred enbodi nent, the present

from abpHy kS REMlp oA 78 NEGHbOSTCT F GHElrARe of hemedperqcagee bitartrate
pentaheﬁﬁ‘%rht%%ﬁdgﬁ? ﬁgcdf%gtgﬁu& Fépl e of controlling the drug

ease an non-core | ayer COTTprI ses an exci pl ent
In certatagralidémedts,iths tasapt Yormepredisicng coimbindd (Y. foFhiydrberdone anda

refer ed enbodj ne the core ayer is ufact
acetamls9pl}?@| Of%%??%é%@ﬁlgg@ﬁ ﬂﬁ%ut(éy”dw #ate a@ﬁékﬁlﬁgg cgpsaald % mg
hydrocdHfoHI bRARHA e}%hﬁgerﬁﬁl ra@éatﬁﬁbetrﬁg oP R AAREpHARY R Bfe?erretd e

spray coat over the core Most preferably,
embodlmmpo&la dosage fiwonprodses aabuﬂmneﬁ(lbln@)r b drcedcamiand pbtaminophen

rrom a0 3R B B TP 2 VR R € atlatne 13 e Tpsgrigne biartrte

pentahe'nﬁﬂﬁﬁﬁﬂe(aﬁd BOOMigdFcRaiRpiBEeut i cal conposition having
core |ayer and a non-core layer. In this

In prefe@if@d}@ﬁ@pﬂmmts th@eiog@geeforrapé}duécﬂmmr@l@gectﬂ hife@tlwﬂ@coﬂor(@)nd
30 .l t t
scetanifgehed pt 435032 GedRl Sithufo G0 o Bisr M FrypL o feappaggalue

falling m@émm 168 #gyn@ﬁp@&mw 108 uRAhY NEter a%ﬁ%@é d’dﬁ@ bf 19
conbi nati on t her eof The non-core Iayer

hydrocziooo barrs®pep@ieudydory Mﬁng eﬁmﬁar@egp@n | 51@595% genfidence

con 0, | n Fur t
1nterval o cg g &eggjl f§ %cg’{)c d%Bg an e‘feuﬁml%l%? %t g 8 (%n@es(f (P rnents and
the Conh@l avdtlappet. Fhe 25 %Ocronﬂid&ndafel&eﬁlal foy thd Iﬁeéth\l’afiueecﬁl’:tv@di‘tﬁi&rdtCI for
hydrocodone and acetaminophen for the Control ranged from about 1.46 to 1.96 ug/mL, after
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preferably, the opioid conprises hydrocodone and the
first and the second non-opioid anal gesic conprises

wa@ewpamsaophen or i buprofen. Mre preferably, REEUS2007/073957
opi oi d conpri ses hydrocodone and 5 the first and the
second non-opi oid anal gesi c conpri ses acetan nophen.
Further, in this enbodinent, the non-core |ayer

i R St e G0 AT ORISR B bL SRR 500 of

acetamif L hMan%aﬁ@W'%@&&oI KRRt suffitRhepialhy/ 1ev188f opioid
pol ymer or copolynmer is selected fromthe group

and nonopivsd sndlgagicad pravydiy oredpetaqyin pewl inteheigewithinyadewxlybeupiter
a&nﬂﬁf@ﬁh%£CGIIU|ose’ hydr oxyet hyl cel |l ul ose;
68 9 thacryl ate, polyvinyl alcohol, 10 pol yethyl ene
In certafXdrilfodiBiits, aBETRl BALh Opisarinheskesdtic é)%ﬂl@ ipprefeeitap byhibitddewhen the
fr

pol ymer or copolymer Is selecte omthe

single de@fh%qr@nrwﬁ@ alrut 1h ey fpidraspgonaiitanyate emt@hl%gr ou%dmd about 500
mg of a@&g%}ﬂogg% %hr?]ﬁhﬁgrep? the%%ﬂpﬂtn@fl Ipﬂﬁtn{g' ef‘r@f%}ab C\Z % ?Q&Iﬁlmstered

ner ‘or C O O
to a hurhzhﬁpegfeﬁuqhe phﬁﬁ&b&tticﬁ@cdﬂﬁposp@h}p«@@bs apkohe k)rdfﬂd characterlzed by a

pol yet hyl ene oxi de gra copol y Furt in
Cmax femiidapiodnnc fromebpu ' n Jﬁﬂa{e@ttaﬁ’%dh‘b mﬁ@nsia s for

acetamlﬁﬁlmethqlrdnll ng ol Wﬁgﬁljlj%?% %19% 9 |9X{§%5L9ﬁg g-éer%osq@l@ 854¢0"n another

eof out out "10: 1. re preferably,
emboditnigat, ttwtpharmzﬁceanmi amnpmspilnranpmduces Iaeplarsataqarcﬁlmtchaxiabuenged by a Cmax

for hyd%%cli rre roé%%wt%%?&g/gﬁgmg E)? g@?rll:g d¥n ﬁtglgj glﬁ(gg gmax fa or ace%armnophen

of about NYSRIhDMg lohbBRE] (4 B BILY/EY a@t@m GinPRMosc. t 18R BMutE& chbodiment,
| ayer has at |east one of the follow ng

the phaghrgeaicad eorapositéon frajucss b plaameipadfily ca@ré@terrimd tyraCinax for

after nont h t 5% 1
hyaroodtioh b rafibbg e e Erlmers Aot L Ry el bl r.
acetamidbyhci @ trosd Ay 3.0 nyyravimies fbast 5. angﬁ@Lmtg &teriaidglOddVe.
at 37Cto exg}se the core layer rel eases at |east

In certagoomladimps.dbe follomrphpleasmpepkinpsic paofile oy rrefeaghdy cxlibigdwhen the
single dég %Br{ﬁ%s@§ alut 1§‘m @E%&BH&{E i Fatl Hgmgheﬁrﬂhﬂlcﬁg{e 'anf'about 500

provi des e pignmentation
mg of at@aminophérgrdmirtistonet] taddiphtiontawhe sty SWhemademisadrod to the

s SR oS AT BAR Sk
about 19'991%‘“ hI‘lI%Ly{E% ohd 5ﬁ/ QUECR)Q Q&Qarﬁintoﬁﬁénr SHaBoRPEIH QRS AYIIRALS about

about acet am nophen, adn1n|stered to
59.1 ngt‘llr[énbé(ng e}mta,novlhe nrnba@men‘g theRiosagrfbtrhy)r(wl'wcs an AUC for hydrocodone

or abouf F TSR R . thol b 2 vy 2L PR el RUE, GRS R of about

18.4 ng88/tCnkg foPdbolly 1. QQQ%HELMg ARGt arfbtHB RO th@dosage form

about 1 51 ng/nL/ng, and a plasm concentration at
producdsgnrAldE ferdry dsecetamd @fcﬂbh@hl ngHuiml/mete ahgwtrﬂ@/h@g’ihéfmﬂmg and

an AU(;%%%%E%B%@PQ%QS%{P% 2n8.’g1r41' *}i\{g/rnrl e% 8121%51,13[%3 *hr/ /rn§. Preferably

in this dnfbodith@it] a8 inlbitrotrie ofl edege of ticPhpmRRYGRs aorﬁpdsnicﬁf has a biphasic
hydr ocodone of about 0.32 ng/nL/ng to about 1.51
release g@/ﬁ,lﬁ_ /ap@ walgﬁ@uhfogeaqlwhaé%@ﬁtgﬁﬂthblﬁﬁéﬁte@'f release is zero order or first

order for acetaminophen and zero order or first order for hydrocodone.
When administered to a population of healthy North Americans or Western Europeans,

particularly when the formulation is adapted to be suitable for, or intended for, administration to
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about 2.34 ng/nmL/nmg to about 5.50 ng/nL/nmg. In certain

ot her enbodi nents, the foll ow ng pharnacoki netic
w@ewboles3ds s preferably exhibited 5 when the siPgl/ESH0B€73957

conpri ses about 15 ng of hydrocodone bitartrate

pent ahem hydrate and about 500 ng of acetam nophen,

adm nistered to the patient, when fasting. Preferably

s v IS LS 0o QU BB R A i lsed v from

the phaﬁ%‘é@t‘i@a[ adhPskitddns In BSBHE 16&r)anfl AbolALLOHELME aEétQt‘ﬁlno hen is
about 0.30 ng/nL/ng to about 1.06 ng/nl/

released irvitie éoantha pptrarcéutonl etyongsitny 5 muhlhqvgn%i 6.04 H;\bHCl at 50 rpm
In 10
o377 s R 16075k SEEIREHFBR: Dol 3R rom e

pharma&&tidhl/ dsBhpositisROmtabbuOthong éﬁ'd-é‘tﬁﬁt 204d5% ¢ the ﬁ&farmnophen is released
acet am nophen from about 2.75 ng/nL/ng to about

in vitro fggnpdhe pjarnaseiget eRTAPRSHITA il lhwrén 884 HE G ot ?.Q rprn at 37 °C.
Further pﬁ%ggﬁgfsetﬁ%&ﬁ%ﬁtn gtqe%(?t 9{)‘% f?%@l%}%ﬁ%ﬁgﬁe %qgle%seg ﬁé)oén the

am no rom to abou
pharmacigtiodl, co&fp‘oeﬂtloﬁ s abogk 8 hdﬁnseo aboul 32 gurskbd hy daa@dtoebout 99% of
bitartrate pentahem h te and 500

the acetapyiop Ihléﬁﬁl@ﬁsedplhv herB gy tcgr%];)pﬁ‘go%sdg gB%ut 6 hours to
about 8f5rlﬁﬁ}§° rIﬁ%Hﬁt%?}r é}n&%’&’ﬂb&e&’t lg%slt 9(5%rof W@Hy‘?ﬁ@é@ﬁ@ﬁe ﬁ'?'geased from the

acet am nophe from about . to about
pharmagﬂg]/tlmhl coafposition i abvgllt 8 hdwlseo alboulﬂ l ﬂugulmadd @Cl@dﬂ@@% of the

itartra entah te an.50 of .
scctamigiifa iy i??ﬁ%ﬁm \iflo BBi e -%ﬁ%@?@ﬁ@na&%@éﬂ?&wﬁs to
about 1 PhOGH Cl%ﬁm@th%@émb&ﬁfﬂleg af [@4ist bYW&QRéjﬁ’ﬁﬁoéﬂdlgne #Qeleased from the
acet am nophen from about 1.38 gg/nL to about 2.79

pharmaegytigt], coafposition irs iyt & hawrsdo about 32 mgurstiid eblsas Ao of the
acetammglt%l{aeqltn,,% ﬁeo%aﬁgcﬁm Vil{I]‘O Ipn? t%F Ipeagmlaag%g?cap%%ogltlotnﬁ 1n a o0 5 8 élours to
about 12 hewas pYREUCEStHRr Qﬂﬁbdllﬁ%dt et lehanshyd oo eRdBdeo@bshe is released from

acet am nophen_  from about 1.38 g/ nL to about 2.23
the phaggpgcgutical perapositiagy in gbautddwupsto WZWW fast 95% of the

acetarmﬁb}ge m§ ﬁeg&ﬁ ﬁlﬂé@g wgﬁag%@é gglﬂlﬁgpgpn%ﬁﬁgons nhaboalt 10 hours to

about 12 hbmpﬂmﬂkwﬂw canbodinindnined [«&stl 991%) of thy diy oo odone 1saredieased frorn the
acet nophen of 1.8 0.42 with the 95%

pharmageyies CROMTE AR Gt H510C § Brovenie Ahadin 2 Bireandr a3 p% of the

acetamﬁ%ﬁ’é’%%‘réi’&%ﬂ 1nlvig’& FIH ﬂlgk gh&l‘n@&%@&ﬁca?e&l@pcﬁgfdﬁk in &du®11 Rours to

singl e dose of ngy rocodone bitartrat
about lbhnmah hnyett}admatleerabuﬂilﬁeﬂ atgeast 99 Betf dimd Imalvdedondhyecload from

the phaift ol SRR T TP e i Cu i SR heRe S B 30

acetamihBShcHA tdl Qse PMBVilra PR Hthe PABARMIEANEIHIRIRARNS M REY@hn about 13
for the nean value of conbined d for hydrocodone and

hours. acet am nophen for the Control ranged from about 1.46
o 1.9 n, .afte 5 9 4
Howevis 3% Gt it YR ARLSAR g ol wigple o o
mtendedrﬁarfayidﬁmm:tmao hihuatah @tiee @eR ahesrt &y, dicht 2 I@meefﬂﬁ
acet am nophen to the human patient. The Contr ol
hydrocqﬂoacf isqelsasedrfrare therhapnacsiical egmpesitien Hrbep!8 hours o about 23

hours and at least 90% of the acetaminophen is released in vitro from the pharmaceutical
compositions in about 18 hours to about 23 hours. In another embodiment of the slow release

formulation, at least 95% of the hydrocodone is released from the pharmaceutical composition in
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and nonopi oid analgesic to provide a reduction in pain

intensity within about 1 hour after admnistration. 5
WO 2002814584 n enbodi nents, the follow ng phar maceki/Hgnt073957

profile is preferably exhibited when the single dose

conprises about 15 ng of hydrocodone bitartrate

pent ahem hydrate and about 500 ng of acetaninophen,

about 2@%&1{(@ Ié(z%ﬂ?er 2? %‘8%% re]u?ii gta].s q% E%ré%o\l}gg? fu‘@ R]gnenFl)g Fefleearsgcp inyvitro from
the phaRRREHRGE B rhFd¥itictR P Asdul 20 Ro s A6 HERS 28 hBLAS TRaktRrichfbodiment of
characterized by a Crax for hydrocodone from about

the slovoredeasg farinutagion catdéreti®S % isofrige hkdmgo@n@l 1Saret§m@d frgm theo

pharma LA TORERIE R i 5P Hou o7 paft TEhER s AR ey RS O

acetamiRBFHINES Blldals €din G POS1 the PRariAQeEaE coin st B iPa¥ut £ B hours to
characterized by a Crax_ for hydrocodone of about 0.4
about 2 §pys/ h@art%heéﬁaépdlin@t AGIhiE yleny Telprsc smbralmangrat feast 99% of the

hoc 5L AT DR m Bl ML 0100 E T BBk s 26
hours aﬁdrhtddaistr@%%,of tlteha&;eﬂhﬁﬁdifm@ﬁm ﬂelmkeckmlwmsfrbmdhe pharthacasical
plasnma profile charact grl zed

for 15
COmPpOSH{FAS ¢t Blefth €2 BPUT (SRR ﬁthOWSGIané’f ﬁ@% cEpodit of thg slow release
formula@lgﬁ,rg-tllé'ﬁgt G oﬁth chgﬁonqu %I@Jﬂf@ %Hletﬂe ?ﬁarﬁfa@gﬁtﬁgpé&nposmon n
3.0 ng/nL/ to out 5. a sin
less thaolebaut 27 mousramdianleemﬁ)@&lﬁ qxfethb acetetrhmof)bdnl iowtlerged in Vltro from the

cokln t|c rof le.is ferabl exhi bi t ed when
pharma P BAEO eSS b b il BL BT 2 1ot byt ocotone

In a prefirfe@rdniiRdndeNtha PRI MY eatisn ? AR REQUbmMPORtioMWhefe the core layer
acet am nophen, adm nistered to the patient, when
comprifes g pm;;pleWr@pald@I of eonsrodlingcthe dmgmélew mﬁhmn@awre rlﬁyer comprises

an ex01p161?t lfﬁp%ﬁ%g o H}l)ﬁ{?&ﬂ%ﬁ%o é]l%lg U?ulf [ Qlyadr Of:e}qr%ﬁ Fﬁlﬁoglrr]ndant, the core

layer is ahndfdehiret b}aﬁﬁtt@’[rﬁﬁﬁﬂﬂ &Hlo@xfed@Qiﬂkths?\aﬁmg of e/ d¥lig-0Bnthi@ing melt
about 59.1 ng*hr/nL/ng. In another enbodi nent, the

and the gga-50% lpYAs Hroderass s Rgcoroley ¢y Me perberablyothe sppippsition
comprifs Aod18 500D LE T8RO anfi Oy HE ol Ao AR, BRufie
pentaheri@h@irag* hr / m_/ ng. In yet another enbodl ment, the

ge form 25 produces an AUC for hy codone of
Ina preg@a@@tm@ dgned-hy FRHTPIRIHIS & %fa%teri%edgo %Sf/ M/ rgheafelowing

features®N AUC for acetam nophen of about 28. 7 ng*hr/nml/ng to
' about 53.5 ng*hr/nm./ng. Preferably in this
1) the arewmt @if aian;e -releyant idrugvthatrie extadogedofirom ¢heeasepositionthy 40% aqueous

ethanol SHEIBEHG G747 SO TPt s RIS AR o7a@iP b3 i (EaGRRR of the

hydrocdd%h@ tHat 1sre§|ttﬁél§@ b 8.04&N By @b Ebri®kcifl i $itro v@lﬂﬂﬁ bné Rbur at 37 °C,
acet am nophen and zero order or first order

ii) the Ch@@ﬁ@t}@iﬁé@ﬁé nOBbrth spda@ripree of éﬁ%ﬂewwna p@@fp@bb’t 3Q9rn€®ft0ns more
preferabﬁ%r % Wm%,;yhet oK r%%”?ooogoﬁg : 0%1@ idSS S dsapet%rba/’ “Pha 1a Test PTB

501”ha3dhe&§i@kterfor or intended for, adm nistration to 96
WO 2009/ 014534 PCT/ Us2007/ 073957 a human every
iii) the gpwpposition relsegeat leats 0t (zfdhqwér@@dpﬁ@ am@/mté%méb?@ 453/0 of the
tr t
hydrocc{a%hgﬁﬁ %1% Sf"f%tr%log {))fz 1?@1%% Elﬁsog abou a!fg%h%fg/rabp al%o during the
first hoﬁmeftmmmocﬂmag, i's
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released in vitro fromthe pharnaceutical conpositions

in about lhour in 0.01 NHCO at 50 rpm at 37 C In
waewvherssenbodi ment, about 25-35% of the hydr cRGUUSZN0T/673957

released in vitro fromthe 5 pharnaceutica

conpositions in about | hour and about 25-35% of the

acetam nophen is released in vitro fromthe

iv) the %@?ﬂogﬁl%ggéllp%%:s g?hegg)o%hcal]?gﬁfeﬁgye q%%togh@?aﬁétpmmophen WNhln 1to2
hours aREROGhITERbsc, at | east 90% of the hydrocodone is
rel eased fromthe pharmaceutical conposition in about
v) the cgmhesitien tetcaa¢southerbpetivally clieadivadoseelshe ag¥emiooplhiyauand/or the
99% qof hen released in vitro from
abuse-Pidilonyd A AR LATACONREG iR hS T EBut 6 hours <o 10

vi) in thaRetpo&itién, h@l@ﬁ@ ofltift dfRsdedbne rffﬁlﬁ’ﬁg inateades B$tles9 @¥n 2- to 3-
of the hydrocodone is released fromth

fold, as spmparge 61 Bact Ebkasoxhan the cpmpeiiaan is grmdrfgr t grige by a coffee-
S f en is
grinder %}%déqgésﬂedﬁ?ﬁ&)w féﬁfg% a%lp %{‘Bu% eﬁﬁaiﬂ fgﬁ%{%}o ca t%ggwnf)o& tions
vii) the ic@mpcbmﬂin ﬁhhﬁgh‘oﬁnd compiixes b piﬂlchﬁw sze dfrubania? br@rto about 355
i ment st 95% of t he hydr codone is

. b
mlcromg@r gﬁ@éautfzﬂﬁpf Taﬁ‘ﬁ%ﬂ RERRS thagaboul rensgRdiless dhag pbout 355
micronsol QH&E 6b9, GRY Fraélt?onha%ﬁrl s Bbud @ﬁiﬁcr&{%%bpgbotu@ 4% f the

acet am nophen 1s released in vitro fromt
fractionp hampesoeudtiycasicaogpes ot i ons i n about 9 hours to about

viil) theécron?n?])élrtlﬁg} & %&)étag%az ostgalqu%rgr Sgg:g%hﬁ n(;;?ntrtaehé'h e %terages (J(&]Lg) is from
about 0RNBLBIBGE, iptdtrab BB labb 1. 1 1 HBAUY.4. 1IN Prdf@aBh Tm about

12 hours and at I'east 95%of the acetam nophen i5
0.1 to ap@ut@ased in vitro fromthe pharnaceutlcal conposi tions

The for%g%%ﬁ?e}lfr%ﬂetd degﬁrlqtlsgg Sa{ld gg%mtﬁan%nﬁlg eﬁyrapl&% ar omneerellty \filistrative and not

intended @$ Basedordsu@oh &Ihsﬁscage ohae imeatidd, ealicicigipfsdd doddly b the appended
about | | hours to out 12 hours and at | east 999% of

claims grgtheip eq ¥HEHBHPHREIPUS §h%%ﬁ%§sdeﬂa0dlﬁicquséo theghclapgd embodiments
- elt | C 0
will be %ﬁ%ﬁétmgoz %eu%é’lle%]q{n{ﬁ?lgez%r[ %I%po%ﬁg ngi'é d)rénséﬁ{lﬁ%lﬁloﬁ] Such changes and
modiﬁc@@&ﬁsofnctddmgnyﬂihicnn tidoneon thosetedaiedo ftlie!)ahenhd’ub structures substituents,
arnacegtlcal conposition in | ess than out ﬁg hour s

derivatiSpg TRFTTICHEE BOTHOFS. {HEMRIopa A %rplirf@ﬁOﬁisso s @4 Higdnysytion, can be
made withb(QIchEATL it m@%gmgﬁ&g dopBingEpOSI Lions i n | ess
han about ours. wever, when the a
sl owrel ease version of the fornmulation is adapted to
be suitable for, or intended for adm nistration to a
human, tw ce daily, as needed, then at |east 90% of
the hydrocodone is released fromthe pharnmaceutica
conposition in about 18 hours to about 23 hours and
at | east 90% of the acetam nophen is released in vitro
fromthe pharmaceutical 30 conpositions in about 18
hours to about 23 hours. In another enbodi nent of the
slow release fornulation, at |east 95% of the
hydrocodone is rel eased fromthe pharmaceutica
conmposition in 97 W) 2009/ 014534 PCT/ US2007/ 073957
about 20 hours to about 25 hours and at |east 95% of
t he acetam nophen is released in vitro from the
pharmaceuti cal conpositions in about 20 hours to about
25 hours. In another enbodi nent of
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the slow rel ease formulation, at |east 95%is of the
hydr ocodone is released fromthe pharnmaceutica
W@09p0siss4 on i n about 21 hours to about 22 houPGI/HSZHOH073957
| east 95% of the 5 acetam nophen is released in vitro
fromthe pharmaceutical conpositions in about 21 hours
to about 22 hours. In another enbodi nent of this slow
rel di nent, at |east 99% of the hydrocodone
VVHATﬂSCﬁgﬁggﬁgggfron1the pharmaceutical conposition in
about 22 hours to about 26 hours and at |east 99% of
the acetam nophen is released in vitro fromthe
1. phar maceupharaiaccutioapwsinositios haninglbeote Q@ dwureore tyer,
com riSabqut 26 hours. In yet another enbodi ment of the sl ow
PlIY % ease 10 fornulation, at |east 99% of the
hydr ocgdot@codonked piagddcdutionyt fiecphisle RBE S h¥dhte thereof, and
conposition in |ess than about 27 hours and at | east
99% ofb) EREAmEWPasH HopHRIRTINs rel eased in vitro fromthe
. g , 7
RIS TUSL Pk o STRETN 88800 ph SR LTI TR baBIE saltor hydrate
thereof isnvielnd ¢a@&, provi des a conposition where the core | ayer
conpri ses an excj pi en apabl e, of controlling the drug
MaFEHsIac AfdaRaPREHRIRT Buptyet isdmppn-eus layes 2ad
GhElR GO Eoﬁﬁ e %ﬁaﬂt@c‘? Ly ﬂo}f)eru%fﬁﬁﬁir Beal LR tHGion to a human
Further, 1n a pre?erred enbodi ment, the core layer is
3, 2, or rameisaletlyr ed by nelt-extrusion followed by direct
shapi ng of the drug-containing nelt and the non-core
| ayer is spray coated over the core |ayer. Most
2. pr ef er abint, cobpBsi6iORBOSIbinh PNwh&OIMIrESEShAPINY, 0P MU dRcodone,
acet am nophen and about 15 ng of hydrocodone
pharmaggutigaify 2aceptable nelapehydigid tereot i9m thecercpr ef er r ed
enbodi nent, the conposition is characterized by at
| east one of the following features: i) the anpunt of
3. abuse- 1 efiR\BRpotitiug of Blaim i swhxtihaabashtfall9mlitoTehe hydrocodone,
conposition by 40% aqueous ethanol w thin one hour at
pharmagenticaliyhacepptableisalt peldraty fherent indthe cares ti mes t he
anmount of the hydrocodone that is extracted by 0.01 N
hydrochloric acid in vitro wthin one hour at 37 C, 25
4. 1) the Tterpopobtition ofldesn hofurthereakereindie cae futhee camhprises
150 newt ons, preferably 300 newmtons, nore preferably
acetamip@pPeewt ons, yet nore preferably 500 newtons as
nmeasured by "Pharma Test PTB 501" hardness tester,
iii) the conposition rel eases at |east 20% of the
5. hydr ocoddweeormpdsition ofiorien { harthaS¥hatintthecorhydther odmpescs
.durinq)the first hour of in vitro dissolution testing
acctamifggpheg OLAUIDLRfED 3| so during the 30 first hour of in
vivo testing, 98 WD 2009/014534 PCT/ US2007/ 073957 iv)
the conposition rel eases a therapeutically effective
6. dose of Theeompesition abphesnofithe ¢laimst otod, whstain when a¢gmigistered
single. ,aV) the.c ition rele .
tothe b P iGP AP RUGE TRERAE R R Bl profisishpracterized by
a Cmaxd@vdhyatro¢ddene from about 0.6 ng/mL/mg to about 1.4 ng/mL/mg and a Cmax for

acetaminophen from about 2.8 ng/mL/mg and 7.9 ng/mL/mg after a single dose.

7. The composition of any one of the claims 1 to 5, wherein when administered

to the human patient, the pharmaceutical composition produces a plasma profile characterized by
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abuse-rel evant drug at 1 hour and at 12 hours after a
single dose, 5 vi) in the conposition, release of the
whywpotssone upon grindi ng i ncreases by | ess tPEHUR001/673957
3- fold, as conpared to an intact tablet, when the
conmposition is ground for 1 mnute by a coffee-
grinder at 20,000 - 50,000 rpm in 40% aqueous ethano
for. 1 hour at [ he c when
a e G oG on® B aE O et L oGBS A B RO for
acctamig@phenBf GbRL ®hg/fmahe Hbou? A6MAg/hNAnd ARG Piblc B6Rat er
t han about 63 m crons and | ess E%an about 35 10
m crons for about 66@6of the fraction and | ess than
about 63.m crons..for cti.on
8 neasur ed sy OFPSPEOT ﬂga‘tye%“te Ojrg © @F‘H“ts)me‘toh% W?‘SFP;S%&@F“ giinistered
to the hiu®ia® pixsdnaihd fhdrinasdimioivompositieh @rddlaeescae;mmﬁa Ibﬂoﬁ% characterized by
Awergge (CLA) is from about 0.1 to about O.

a Cmaxdpehwiragidone phtipmsboet GO mg/p&/atgdetabwtd 0 eg{al%gtand a Cmax for
acetamlgé[rﬂteﬁo ??Jo}’n Il 'trF %&%ﬁ%%én?% tlot eltbgﬁf"g ggltgglg%%nrgpéfﬁer y@ﬁlgle dose.
exanples are merely |IIustrat|ve and not |ntended as

limtatigns upon the_scope of the inventi whi ¢
def i ned 961 c@Ppopion ABARNEHRIARE Claing o et@wémhen adrministered

to the hfith pR&D e n%éé%%é Rt Sﬁ‘rQ@tﬂ%F% ang Fﬁ?%gﬁto%é&drfér&ﬁ‘ abSutlhe

di sc osed e ment be apparént to those
ng*hr/nﬂ]dmg tedbout IOHengiht/ndriohgand apaylfC dér achenmpraphembf about 28.6

vent i C es and nodifications, including
ng*hr/ ’@Wgﬂﬁgpﬁﬁﬁwa éﬁ%ﬁﬁgge relating to the chenical

structures, substituents, 20 derivatives,
i nternedi ates, syntheses, fornul ations and/or nmet hods
10. of use Ofhetdempopitiendf o, onsaf threclaimsdletovdl, tthetain when administered

arttn spirit and e.there 9

to the hGRE PS¢ B BoBBhbesSBT ATTRRS 1 L8R ied tpee 0
ng*hr/mii/a{gab ABE@ 6! zzlag*hemﬂpﬂ@ antd @A AU ifeYcataGichhamef gbout 18.4

non- core Iey conprising: 5 (a) hydrocodone, a
ng*hr/mir{Eerta bt 1O 18/ hadepeabl e salt or a hydrate t hereof

and (b) acetan nophen or ibuprofen, wherein at |east

75% al | of the hydrocodone, pharmaceutically
11. accept abilte cealpbsidon bf/dt}atre oftthe¢lends i ® 5, avhichedn ede®administered

wherei n the acetam nophen or the |bgarofen IS

to the hpygan papcat|the desage fymamsodicss & A UhEr Qilaneg a F%ut 11.3
ng*hr/nﬁg/ﬁ%ttg dbsg 1%37 ﬁé:*hp/ﬁlLL} %Ealﬂh ah (NU@ 'f@}] ac@QHhﬁH Ef BF bt 99 7

human 3, 2, . conposition o
ng*hr/ndL/mgrmlabOWﬁérfemgt‘hg/ndamgr than 90% of the hydr ocodone,
pharmaceutically acceptable salt or hydrate thereof is
in the core. 15

12. The composition of any one of the claims 1 to 5, wherein the in vitro rate of
release of the pharmaceutical composition has a biphasic release profile, and wherein for each
phase of the in vitro rate of release is zero order or first order for acetaminophen and zero order

or first order for hydrocodone.

13. The composition of any one of the claims 1 to 5, wherein about 20-45% of the

hydrocodone is released in vitro from the pharmaceutical compositions in about 1Thour and about
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3. The conposition of claim1, wherein substantially

all of the hydrocodone, pharmaceutically acceptable
waalw/oos3hydrate thereof is in the core. 4. TheCT/US2007/073957

conposition of claim1, further wherein the core

further conprises 20 acetam nophen. 5. The

conposition of claim1, further wherein the core

2045 RS S el Sl BT O RED O BUL Tk o in abou
1hour i ®N & ACMIESD RRMhtY7siered to the human patient the
phar maceuti cal conposition produces a plasnma profile
characterized by a Cmax for hydrocodone from about

14 qoet ant ndBRERTPr AT Abubt o 8 By RErpCma T R g e of the

hydrocaoh€(s ralegsdddh @iteOGEm t@%ﬂarmﬂ&tti@ﬂ%ﬁ%b&iﬁ@ﬁh @fabaiyl BGLand about
the clains 1 to 5, erein when adninistered to

of ! her . o
25-35% ofdheragetamipaphicans released wHareriioauthr pharmaseisgl ¢quappsitions in about

o BIRBISRELRSIRLEL 2 Shar st zen b, 300N

of about 0.4 ng/nL/ng to about 1.9 ng/nL/nmg and a Cnax
for acetam nophen of about 2.0 ng/ni/ to about 10Q.4
15 ng/ ni/ ngtharceaposition A es<d theclahpel to T gircat 0% of the
hydrocdfdfe RNBleQfediitin BlediiBndcelifca? colPSLiGdNin4d8 Tt 8 hours to about 12 hours
adm nistered 5 to the human patient, the
and at 1gdsa60fa de athaut &0 %ofithosdctdnonopreodsicdsisal il vasofropr the ph@maceutical
characterized by for hydrocodone of from about
composgitgs i1 oyt aBReHT P kU i/ mg and & Qmax | or
acet am nophen of from about 3.0 ng/nL/ng to about 5.2
ng/ m./ after a single dose. 9. The conposition of
16. any one corwogitign asany ens & thelainesi Intoywhederein at least 90% of the

o BT E58 nBe DATBR B 0 05, GRERE B0025

hours a@itedsedrm i aeauiindfhef) iNM@Tdasddih/ Vi ABsh the phddmat@itical

acet am nophen of about 28.6 ng*hr/nL/ng to about 59.1
composipug iy #quigs hewrs torplout ahedist i on of any one of the

clains 1 to 5, wherein when adnministered 15 to the

human patient, the dosage form produces an AUC for
17. hydr ocodidreoafposibion b ZnyOonerg™thy ¢laindsnigtot 5 walaoai atA6as? 90% of the

. ,

hydroco?ﬁigng ir,sjrgteéqu% ffaqr%g g%&;@rurgngeg{iwg ,%gl}ngénéﬂt;l]gfgglea%fgtf &ﬁ@?ﬁg tco a %'u‘fr 11 hours
and at 1@\/\%{@@}%? itlfér'aceﬂcanﬁﬂ%h@%?s Igfea%éa(?n GAtR) #8mInd Pha@malB&EA Bmpositions

en adm nistered” 20 to the human patient, the dosag

in abouf ® hourp toehewe sl hourdAUC f or hydr ocodone of about 11.3
ng*hr/m./ng to about 18.7 ng*hr/nL/ng and an AUC for
acet am nophen of about 28.7 ng*hr/nL/ng to about 53.5

18.  ng*hr/ MyombdsitidA6f SANRRIfthOfNa s BdYs, WMr@h att1B&t 95% of the
claims 1 to 5, wherein'the in vitro rate of

hydrocodone is released from the pharmaceutical composition in about 9 hours to about 12 hours

and at least 95% of the acetaminophen is released in vitro from the pharmaceutical compositions

in about 9 hours to about 12 hours.

19. The composition of any one of the claims 1 to 5, wherein at least 95% is of the

hydrocodone is released from the pharmaceutical composition in about 10 hours to about 12
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25 rel ease of the pharmaceutical conposition has a
bi phasic rel ease profile, and wherein for each phase
wW@Roophetssy vitro rate of release is zero or derPGr/U$i00B073957
order for acetam nophen and zero order or first order
for hydrocodone. 13. The conposition of any one of the
claims 1 to 5, wherein about 20-45% of the 30
hydr oc e.ds releaseq in vitro fromthe :
hours aiyh &1L J0/od e SEHBBRIebIHoGHBOT FOtH e beraBestical
composktibhs WO HRP 90 B3 AR 3¢ atitfal 1 WRSMQ7/ 073957  20- 45% of the
acetam nophen is released in vitro fromthe
phar maceuti cal conpositions in about

| houri n0.,01NHClat.50r pmat 37C....14., The ¢ sition of
20. o PREORHER AP ¢t i staif T SRRt 80eBh 85% of the
hydrocdddge istrelRyBdGERS €tephatmiRl8s @6mbdkitidrt QibbHOT0 Kidigs to about 25
armaceutical conpasitions in about | hour and about

hours algcgaté% B9 ot ehogacs tannorhisA énrefcgsqddp s Hompthe phargagqusigl
. e S
composj s AR Kb S R b RRER IO "1 ' The composi ti on of

any one of the claims 1 to 5, wherein at |east 90% of
the 10 hydrocodone is released fromthe i i
21 phar macelteicORPOREAB A5 it QGBS Boro aheraibedEEGPSY s of the
hydrocoddnb RUER ascdtbrthel Iﬁﬁﬁhac@gﬁ/eaﬂ 90@?9&'&0191%%08&‘[ FM%urs to about 22
acet am nophen is released I1n vitro fromthe
hours ajpdhairleest B of ke acetmpoapihich onsldasedaboutto Somabe pharmaedigal
8.5 hours. . The co ition of any one of the
composijahy g tout 3T Bours e pa 24 RoNSast 9056 of the . 15
hydrocodone is rel eased fromthe pharmaceutica
conposition in about 18 hours to about 23 hours and
22, at | eastThe@uwmppsitipe ofest ene aidhheaimss] tod), edseain ptricast PP of the
fromth maceuti cal omposi ti.ons. i n about 1
hydrocgdgiT L P RIR 55 s iPtccnfHTRERES U b oaPp o R gy dp ghout 12
hours a@N&t 18fst D9 TR fetaihéphen isMeRaSddinditrd 3mitth Pharafacéutical
20 hydrocodone is released fromthe pharnmaceutica
composglings ds pqubh L hpuig iy akous 1BHavs. t o about 11 hours and at
| east 90% of the acetam nophen is released in vitro
fromthe pharmaceutical conpositions in about 8 hours
t o aboutThtlohposision dBanyltre afoipdsinis oto Hfwharymn etleasvP9% of the

23.

the clajms 1 to 5, wherein at |east 95%of the 2
hydrocqﬁ{}a? b“é&t?_é??é‘%%n Hsi OB S PR HBO Bt e archout D3 hours and at
least 99?’9%@ 'a&étﬁﬁin'o?hé%b@ Weaded HN 8o RN RRWharkRa ROUELS coBP&idins in less

east 95% of the acetam nophen is released in vitro

than abéutdmhohss. phar maceuti cal conpositions in about 9 hours
to about 12 hours. 19. The conposition of any one of

the clains 1 to 5, wherein at least 95%is of the 30

24, hydrocod@Reohpobifibeas &t dlcQPthdI@a RN 158 et G bt least 99% of the
conmposition in about 10 hours to about 12 102 WO

hydrocazipagisotlessd froTthggheoniaqgragd zomposition in about 22 hours to about 26

hours and at least 99% of the acetaminophen is released in vitro from the pharmaceutical

compositions in about 22 hours to about 26 hours.

25. The composition of any one of the claims 1 to 5, wherein at least 99% of the

hydrocodone is released from the pharmaceutical composition in less than about 27 hours and at
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hours and at |east 95% of the acetam nophen is
released in vitro fromthe pharnmaceuti cal

W@09p0siss4 ons i n about 10 hours to about 12 hoREBUSD07/073957
The conposition of any one of the clains 1 to 5,
wherein at | east 95% of the 5 hydrocodone is rel eased
fromthe pharmaceutical conposition in about 20 hours

0
least 99%%1? tﬁﬁ#ﬁqﬁ%ﬁ@ﬁg egulrlg éfﬁgaggign +lﬁ%3}tqn? é?cq%fa]mtle{]cglétical compositions in less
than ab®h@eRut i cal  conpositions in about 20 hours to
about 25 hours. 21. The conposition of any one of the
clains 1 to 5, wherein at |least 95%is of the 10
hydr ocodgne i s r.el eased fro he ph ceut j.cal :
2. {gmos i oriofeiPrE s ef SIS ot ey comprises
an exciibntl c@pstile §606nabl1inahaeRicablicARRAG hd Son- &Iré &5etcdmpridet hiP
. fromthe pharmaceutical conpositions in about 21
excipiepfggpable of wp@utly reheapimgrthic dpg.  The conposition of any
one of the clains 1 to 5, wherein at |east 99% of the
15 hydrocodone is released fromthe pharnmaceuti cal
27.  conposi tThercomposidon bf dnyl drawwfshd daiadoluto 5] herummthe cardlayer is
at | east 99% of t acet ani nophen is_released in vitro
manufagtugsid, ktyrf@elﬁfﬁ’étﬁ‘?&b%ﬁ%ﬁﬂ? by éaﬁﬁégff‘ﬁ%ﬂ@hﬁ‘ Arigheitainipg melt and the
—corA s ist égr%'d{ed%?v POULSe 123 The conposition of any
non=eo onée%o%ss??} cl ai rrsel to 56, %\yj\ﬁherei n at | east 99% of the
20 hydrocodone is rel eased fromthe pharmaceuti cal
conposition in l.ess than ab 3. hou nd at _.|east ..
8. Gontor (HE abBeaPRabHRPT il SAER for e POFG T fsp Dhesition
compriRD absRGOME GRbcEANROFhd MASLLM 15888 of hi\BBcRRA bitdrerate
hours. 24. The conposition of any one of the clains 1
pentahepghBiratgher ei n at | east 99% of the 25 hydrocodone is
rel eased fromthe pharnmaceutical conposition in about
22 hours to about 26 hours and at |east 99% of the
29.  acet am nophamatsuticel @agRdition il g @ doromdtdwen-core layer,
_pharmaceutical conpositions in about 22 hours to
comprigMhut 26 hours. 25. The conposition of any one of the
cl ai . '
hydr ogbabagtyctOR i, dpn Ryt Btecpiblc o a hydrate thercof
and a n@caposirtlicamt drug @ssphitasccaticilly a2depable saltathereaf in thOSorvMdyer, and
2009/ 014534 PCT/ US2007/ 073957 | east 99% of the
acet aa%% AORREARUP ST RBEE G 4 PhagnpGeytifalyAceptable salt or a hydrate
thereofﬁ%é%ﬁ_gg;eilgl%ér conpositions in |less than about 27
hours. 26. e’ conposition of any one of claim1 or 5,
wherreai the compeotien Isayented snpytodesisefbl fom oest eilpinesitation to a human
39 Eg able..of gontrolling the drug rel ease and the
> 5 Oy 1S LY A conprises an excipi ent capable of
vAsteantht )éoﬂh?l)sﬁﬁ&i REhbMeeHrdiby & leasT iR FARPRIoWiRN fefures:
' any one of the clains 1 to 5 wherein the core |ayer
1) the arpgunt gf Alisaaelgrad dpig thel is cxtxactadsirern thiaotdneesdioppydiOreequeous

ethanolsx’xpl%%il 0% 190fu1rta[1 $7 gé 919\71%8% %issn %Ihgg or (Hal ?gqhﬁehsqhe amount of the abuse-
relevant drug that is extracted by 0.01 N hydrochloric acid in vitro within one hour at 37 °C,

i1) the composition does not break under a force of 150 newtons, preferably 300 newtons, more
preferably 450 newtons, yet more preferably 500 newtons as measured by “Pharma Test PTB

501" hardness tester,
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10 non-core layer is spray coated over the core |ayer.

28. The conposition of any one of the clains 1 to 27,
wWaL®pe14334 he conposition conprises about 500MeCTES2007/073957

acet am nophen and about 15 ng of hydrocodone

bitartrate pentahem hydrate. 15 29. A pharnmaceutica

conposi tion having a core and a non-core | ayer,

conprisin el.evant, dr o
i) the GRBRRRdde Py S St S Gt st v e 45% of
the abuRO&1RaMQtn @ BSSs the |ﬁ@é@16{1r S HGite diBsaPitayn e g fidtang %lréfh‘rably also
acceptabl e salt thereof in the core |ayer, and (b)
¢HH¥ﬂ@eﬁ@ﬁhQWU@enwemevﬁwg,drug, a pharnaceutlcally
iv) the (foglyp %tl%aﬁglp%se% a tlheéapcegﬁ% iléll %f%gcﬁve (iosg e g}e é]ém g)u%‘e e eggl[})tgdrug
within Vel kburf Ofterarsidgl@dsdeni stration to a human 3, 2, or 1
times daily; and wherein the conposition is
v) the cemppadenerclcases picapeytisaly ciiprdivefdosqef thy peryapysg relevant drug and/or
e rel evant drug
ﬂmzmu%%ﬁﬁ&%§§%%4%g%?EgEQ@ g&gghmggﬁﬁgodg y 40% aqueous
vi) in thetcbﬁipokltlmm triicascart ehdlz(hmse-&ﬂe\&ﬁt Guigpun trioding idceascd haldss than 2-
é 5 tinmes the appunt of the apuse- rel evant
to 3-fol ’ralﬁﬁo’flﬁélie i'Q 2R3 08 Berothe FORPRY P rIddORE MynytA by 2
coffee-éﬁﬁdref)at\@ot jon. SANRONBHYT 1124093 Aqfeoub bt)haﬁ(h?oﬁpﬁ&ﬁsd't Bh@n,
does not break under’a forc% P‘ ew ons,
vii) the pompexitdyl yhS0gronedwamistiscsd |pert1cplaea‘ meahfl agbouﬁbcmewabmxt 355

microm gt (T 4G 8608 Hhafom eRE JEFBOuTo e D008 B A ATou! 353

rnlcronﬁgr Ab5R 08V FABORActidn! dnll 1ERehHOIMBASHT MRRoHsSHLLARS 188 of the

| east 20% of the abuse-rel evant drug and not nore than
fractiong g9ymedsuradrey apierseg feet, @vant drug duri ng the first hour
SSQl t|on f.er

b
viii) the Ocl?rnllpr?él\{lpﬁ §u%‘sta ti l g ftﬁ esheren\% 6he[€s ted gn,le 49 ?%g%kséfA) is from

about 09G6TABSLI0L, (Dﬁbré’f@ﬂaﬁ@sf@&n abdinex Rebbuo@Y,| dndehdse pidfiteblg dsen about
of the non-abuse relevant drug 5 within 1 to 2 hours
0.1to abgwtd2.3 singl e dose, v) the conposition rel eases a
therapeutically effective dose of the non-abuse
rel evant drug and/or the abuse-relevant drug at 1
30. hour andhatcotipokicon sf alﬁine 29 avisiraigltiee dosent of the abnsct-feéevant drug
tio rel ease _of e abuse rel evant drug upon

that is eél;riacﬁgf h‘@ml tH%f 1053})y|4@ saquggys hanol watl 9T, hoyg at 37 °C is about

70% to GOSIR @OQdOFtRG Mohitlorehe daphek is Whshed Be OQﬁ'mﬁ?éhtoblﬁﬂrlb dcid within
ground for 1 mnute by a 10 coffee-grinder at 20,000 -

one hous@f HDOCr pm i n 40% aqueous et hanol for 1 hour at 37C
vii) the conposition when ground conprises a
particul ate size of about 2 cmto about 355

31. The composition of claim 29, wherein the amount of the abuse-relevant drug
that is extracted from the formulation by 40% aqueous ethanol within one hour at 37 °C is about
70% to about 130% of the amount of the drug that is extracted by 0.01 N hydrochloric acid

within one hour at 37 °C.

32. The composition of claim 29, wherein the amount of the abuse-relevant drug

that is extracted from the formulation by 40% aqueous ethanol within one hour at 37 °C is about
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m croneter for about 20% of the fraction, greater than
about 63 mcrons and | ess than about 355 mcrons for
W@boaw146606 of the fraction and | ess than aboutP@BUS2007/073957
m crons for about 14% of the fraction, as neasured by
a sieving test, or 15 viii) the conposition is
substantially snmooth, wherein the Centre Line Average
CLA). i S om abo 0,1 to about 0.6, preferably from, .. .
75% to Blsg0ok o e Tapdte! Shesirin i fosopraPe 0By R dgiiant ae witin
one ho? a3t ecabout 0.2. 30. The conposition of claim 29,
wherein the anmount of the abuse-relevant drug 20 that
is extracted fromthe formul ati on by 40% aqueous
33 et hanol flhi ARG hc%ur %lltl %éac isa’lc%beoll'It ra78%tgca*?eol%ter
© 90% of thB URBERLICEYCLIRSHPIJHTRRE P ke RefdgnpTe layer
(A) wh&eikhdodiy diyer bdrapriges achidtusd hi N one hour at 37 C. 31.
The conposition of claim29, wherein the anmount of the
abusel® éf kodene @pigyl: 25 that is extracted fromthe

57" C 1 oL Bl Bhe S50 PHEMBAABRRLL ek B baE AR RS cpfblymer. or
combingtianghtieaf, i s extracted by 0.01 N hydrochloric acid

within one hour at 37 C. 32. The conposition of claim

(B) whepgin hiaaTiss g1 (" SRABRIHES B¢ 1o4% anaBorserip wpgepicdidy 30

(C) whdrB@tind ﬁ%h&%i?gdafp&éa@otaﬁ% hOLBHEb! 91 B ARYL AR Fuman 3, 2,
et hano thin one hour at 37 Ci1s about 105 WO

or 1 tim2©04&I1014534 PCT/ US2007/ 073957 75% to about 90% of the
amount of the drug that is extracted by 0.01 N
hydrochloric acid within one hour at 37 C. 33. A

34, phar macemel SalpoSiaaR 8 Elhin® 33 NAYIr&id tie &6 BiybAl@the A¥ntiscs at least
non-core |layer, 5 (A) wherein the core [ayer

one norcempidi avelgesicmi xt ure of: (a) at | east one opioid; (b)
at least one rate altering pharnmaceutically acceptable
pol ynmer, copolymner, or a conbination thereof; (B)

35.  Wwher ei n THeorPOsiCon 6f tiaye B3 6olgEih SikscortipdsRRatis Biacterized by at
non- opi oi d_ anal gesic; and 10 (C) wherein the
least ong ghsdpHowingifeatagapt ed so as to be useful for oral

1) the arﬁﬁtgjt @T %Js@-.tr{alg{)antt(a Ctpgtlrf%?)ét%}ct s frorf] Ehe]'%qt%ﬁ.eﬂggﬁiOQ%:yl M, §cﬁleous

onposition o erein ore rayer
cthanol fwdthiithetic loimat 3586 imtitloéskss thaner el vSitond thnahgesiof the abuse-
sition of c]ai.m 33, wherejn the

relevan{S g it £ ar G0 DR Q1A BF SpEOHg o in | Bt HBREMG RS 37 °C.

i) the cHRbbANbNFodsERE B8R under a force of 150 newtons, preferably 300 newtons, more
preferably 450 newtons, yet more preferably 500 newtons as measured by “Pharma Test PTB
501" hardness tester,

iii) the composition releases at least 20% of the abuse-relevant drug and not more than 45% of
the abuse-relevant drug during the first hour of in vitro dissolution testing and preferably also
during the first hour of in vivo testing,

iv) the composition releases a therapeutically effective dose of the non-abuse relevant drug
within 1 to 2 hours after a single dose,

v) the composition releases a therapeutically effective dose of the non-abuse relevant drug and/or

the abuse—relevant drug at 1 hour and at 12 hours after a single dose,
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1) the amount of abuse-relevant drug that is extracted
fromthe conposition by 40% aqueous ethanol within
W@p®okoEs4 at 37 Cin vitro is |less than or equedT/SZ07/073957
times the anmount of the abuse- 20 rel evant drug that
is extracted by 0.01 N hydrochloric acid in vitro
mﬁthin one hour at 37 C, ii) t he conposition does not
reak under a for

vi) in thg mﬂgno%iﬂgase&fi@e‘e 2[15% ge %@ﬁgﬂ@ [gl(ralg} @sgscby less than 2-

to 3-fol@ re@fc@ﬁ@@ﬂe}d t& R iMEM DG, WRer BB SHMBEsiN 15 Féli‘@\ﬁlrdlefofr e8dindtd By a
01" hardness tester, 1ii) the conposition releases at

coffee- gremist atZZ(MO@f FOK0abws i 4085 eqeaous dﬂla@olefﬂldl hour am&? € t han

se-r el evant d t
vib the b Sjorr R o § R FEuaRst Fanrictlet g ol Srmip 353
mlcromaies r aBBHiti 2090 e fitatGdn, Redaker @hanl dbou H0miRSs did, 1egs\ﬂian about 355
he conposition rel eases a therapeutlcally effectiv

mlcrons(j@s abaytt 6pfreofribn fragippeand dess hantabgpiQp migremnsi far aboup lé% "of the
se, v) the conposition rel eases
fraction, Q#%ﬁ%%ﬁ%fy 9% lgges%ggtlve dose of the non-abuse
viii) ther ce)lnqmambndsr siupstantit Brsmodth, twiergh Me‘lﬁﬂe@ﬂmﬁvdﬁag@ (G@LAlLis from
and s after a single dose,
about Oédegbmt @r%efﬁpbj #peytdobte abgjih0. frindriong B%ﬁgblw.f&m about
0.1 to ab&lt®ase of the abuse- relevant drug upon grindi ng
I ncreases by less than 2- to 3-fold, as conpared to an
intact tablet, when the conposition is ground for 1

m nut e cof f.ee-gr.i nd t 20,000
36 40% aqug%ﬁ§og’tpﬂ§iﬂ8]il P T offherdip Rpiiay 1ol L RO thgroup
consistifi Gpa%&arﬁnam?fbdgfeow?ﬂa QUNRE, | HASridnddchiydbAIhencS b&éBtramide,
about 2 cmto abou 55 5 mcrometer for abouf 20%
bupren%‘phmhémtqrahqmbrv:longtlaéfmemodtemncmgcm@siemmm@hmeadmctromoramlde,

dezocm,fe,r 3 tpo%nnl a éﬂfydr%co?ﬁingi cﬁ@gﬁ?m‘é%{hmaeb %Itrl]esngg(ﬁo(ff {?heﬂﬁ?d
dlmethﬂﬁnatdﬂﬁnexfer aokaphetyl @atyﬂaa&iiplg@hd@& EptSioeink rkghm@ta,zm@r
viii) the conposition is su stantlalersnDoth mhereln
ethylmqt%dth@mm@lew @lrmmhla@,eetqrm@zsnep Eenfangmheretyy iy dpcadans,
4, an
o iy BB A8 ST AR i |SHOM 0
levophehheylmombas, lt:Vcnphamfol dbﬁenmﬁ Ancpinieinel mepfaeinol nwta.‘kocme rnethadone,

sel ect ed fron1the consi.sting of alfentani
metopon, YIP ],ngdllfnpfg)p e ﬁaﬁ% B FrlarCenS, glrcplapio];{@me norpipanone, opium,

oxycod&féqéﬂlrﬂgfe Glllé’]?l \Q%h{ g@tml%me Pﬁ’éﬁ%@&%@%ﬂ%ﬁamcme phenomorphan,

buf orpha oni taz codel ne, cyclazoci ne,
phenopdghmmpurptmpdm,e ptepﬂamrmpmmy@hg:ne]_@fd@tzm@trlel;me and tramadol, and salts,

di appr om i.h ocodei ne dr onor
hydratey R or o NGRSO 41 Rk A g Sroup consisting
of aceta@ifopRRSsyirink tdnydyal, €bupbRh PadGH&tha @R IRER6IaBaproxen, phenacetin,
ethohepta2|ne ethylnethylthlanbutene ethylnnrphlne

piroxicam,cnfansangh éunlf@ﬁ@,anvrferqn@lmam andwgpétﬁd&d%%eand mixtures thereof.
hydr onor phone, hydr oxypet hi di ne, isonet hadone,
ket obem done, |evall orphan, |evophenacyl norphan,

37. | evor pharelconlpofi€ioh anclhim BB Petidréih migs opiBidti@Eydtotadone and the non-

met azoci ne, mnet hadone,
opioid analgesic is acetaminophen or ibuprofen.

38. The composition of claim 33, wherein the opioid is hydrocodone and the non-

opioid analgesic is acetaminophen.
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20 met opon, nor phi ne, nyrophi ne, nal bul phi ne,
nar cei ne, ni conorphi ne, norpi panone, opium

W@pe0tsse, oxynor phone, papvretum pentazoci neGT/US2007/073957
phenadoxone, phenazoci ne, phenonor phan,
phenoperi di ne, pim nodi ne, propiram propoxyphene,
sufentanil, tilidine, and tramadol, and salts,

hydr at e and mi x ure t here d. t i 0i d
9. aval ges  HEterBRRbER By gin dhre Oabr A, SRepl e
adminisAG6d RAthBARRER patRIRithd Pharm@Bu@¥Al condpBSBbR hRIluces a plasma profile
i ndomet haci n, ket orol ac, naproxen, phenaceti n, %5

charactfpmed %V@éimasﬂﬁ élmdl@nwone§mm Rid 6,6 igimb e tosboat pHaig/mL/mg and
a Cmax?g%cgga Oélﬂ g 50 ?g% n%ij rég ?inci 2 rn% T /in:gg?fge-ll;gesingle dose.

hydrocodone and the non- opioid analgesic is
acetan1nophen or ibuprofen. 30 38. The conp05|t|on of
40. ¢l ai m 33 hogramesition REapRs of theclpytr Hloddnwhast Vi

w5105 818 B BE3h 00 S A0 LRI QAR Ron BRGNS plgomyg profil

charact@ingd bpe @hat foe h@ﬁla)lcmbﬁiﬂ)f b3 ®,4 M@(ﬁﬂﬁﬂng tovtsout 1.9 ng/rnL/rng and a

adm ni stered to th n pati ent har maceut i cal
Cmax fraesigaiporien ﬁ? § lﬁﬁé@&a) o i éngéﬁgﬁb%%f@i‘ pugle dose.
by a Chrax for hydrocodone fromabout 0.6 ng/niL/ng to
about 1.4 ng/nL/ng and a Cnax for acetam nophen from
41.  about 2.Thengipbsingn afighy7or@ crfghemtlliimr@ B o8, whericimglvleen

samini 4956 ot PR gk B B P ot
charact@#et 89 ta, Cthiberd? B?Hﬂ%@&&iﬁfelo‘fﬁ'onﬁﬂim% BE%TL/Q&QQ UB&QF 13 ng/mL/mg
plasma profile “characterized

and a Chyld fecasdamaneithen bb frommbaungd rlitg/mlg/mg)toaib@utﬁ 2 ng/mL/mg after a
/nL/ng and a Cmax for acetam nophen of about 2.0
‘'m./mg to about 10.4 ng/nL/ng after a single dose.
10 41. The conposition of any one of the clainms 33 to
38, wherein when  admnistered to the human patient,
42, the phar%&@aﬂ)pélapn ebapotctafdhe Prignidds 38, phearsavhen

[ .QS?

admini é;rg(ﬁola € blﬁl'ﬁg'ﬁ g ?E tﬁ@gosjta% gqbo 6(11?0%5 %Ig %ﬁ/{?%%?gﬁ)affgone of about
9.1 ng*mmx/rﬁg) to doat mmgblhtﬁnmﬁg hcban AblGufior Bcdamigbphenngg about 28.6

about ng/m/ng after a 15 single dose. 42. The
ngﬂ“m@dﬁﬁﬁgap? ﬁ%§ﬂﬁéﬁ9hgﬁ@gof the clainms 33 to 38, wherein

when administered to the human patient, the dosage

form produces an AUC for hydrocodone of about 9.1
43.  ng* hr / mThegomposibouvf 41§, Sreryfthy ¢lainisnip tardd, eherdluGvhor

adrnini Ce@%%g ﬁ hen ot n?gguaqstqge go 20 n q%%é%ﬁffgm%gﬁ@cgéone of about

7.0 ng*hﬂ'/‘ﬁL%Q Itd@oo%Bz@ 0 n§8hr/mmﬁ§ bkt emQUc fad H&dﬂérﬁﬁ@%l%‘iﬁfdf%bbﬂel 8.4

human patient, the dosage form produces an Al
ng*hr/npy/ghede @b@lﬁ& 9k ngdthe/mL/mg.

single dﬁ

44, The composition of any one of the claims 33 to 38, wherein when
administered to the human patient, the dosage form produces an AUC for hydrocodone of about
11.3 ng*hr/mL/mg to about 18.7 ng*hr/mL/mg and an AUC for acetaminophen of about 28.7
ng*hr/mL/mg to about 53.5 ng*hr/mL/mg.
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7.0 ng*hr/nL/ng to about 26.2 ng*hr/nL/ng and an AUC
for acetam nophen of about 18.4 25 ng*hr/nlL/ng to
W@wan14% 9 ng*hr/ nl/ ngy. 44. The conposition OPCHE200TIE73957

of the clains 33 to 38, wherein when admnistered to

the human patient, the dosage form produces an AUC for

hydr ocodone of about 11.3 ng*hr/nL/rrg to about 18.7

ng*hr/ and for hen of  about 28..
45. 30 nge hriHLPREOBOAROHY &5 & g AR g HhG Rate f vifto rate of
release 0/ pRAR3dutRE, é%ﬁﬂn@%@g@gpkﬁsﬁc rdIBRe pRIMOSIntivier&h for cach

any one of the clains 3 wherein the in vitro
phase of tiean gitro natsl adasleassfis gé¢re opdea onfitse atdee & ageppowiphéoandhzeso order
or first & rprgsnrc rdeolnease profile, and wherein for each
%ﬁig & O PRYN vitro rate of release is zero order or
first order for acet am nophen and zero order or first
order for hydrocodone 5 46. The conposition of any
46.  one of tThe comprEoral ity @B, of\ihresl @W@H@&@ @bemg%b@ﬂtm -45% of
the hyd}oﬁgd&yque ge:f?aqg fh \Llﬁro rﬁ%'nfﬁ% i)ﬂaﬂrﬁhc&%ﬁcra c{nrqﬁ otﬁg I;]%aboub lh?ur and
about 2@@5%&6tbé actdm&maoplt@m; redgRedin Wtro éloaathe thamacemtrcxal Earopositions in
éohe_p rmacelftlcal conpositions in about ihour in
about 1owyin QUL He 26500 mgwitat” 37 ¢ 10 47. The conposition
of any one of the clains 33 to 38, wherein about
25-35% of the hydrocodone is released in vitro from
47.  the phaﬂfm:c:empbsiabn obaposictdfesclaimsai3ont38l whawin aodt 25-35% of

about 25-35% e .acet am nophen. | rel eased.i 0
the hydlfoecsffmeﬂar% q‘iﬁ% b 105} thE SIS S AL CqTRPOSTiRg i1 7 &uﬁﬁour and
about 25135@0 SihNaddamiabpRQ 1§ RIRAEd Rivifro fiben thd-: gha_tlihﬂaceutlcal compositions in

osition of any one of the clains 33 to 38, wherein
about lb@wuw@@% BICl eh@0 rrmy ar Bcédone is rel eased fromthe
phar maceuti cal conposition in about 8 hours to about
12 hours and at |east 60%to about 99% of the

48.  acet am naphempbsitioe beaseshd JT the &lhensf I3 R herein about 90% of the
pharmaceuti cal conpositions in about 6 hours to abo

hydroccgiose KdqleasedApm the phaemessHize compesiden BipoBiehe s %@01“ 12 hours
and at 1&15’96(5% tc’):s §bcgﬁ) T9§§d o%@g&hﬂnlﬁaﬁ‘é& 1? 1% agéd ﬁlhﬁtro !ﬁ%g{ A& ﬁﬂ%ﬁceutlcal

I'S release romt t ca conposi t
composahmuhnalﬁaulnélhbarsttoahhn@ts airs.hour s and about 90% of t he

acetam nophen is released in vitro fromthe

pharmaceutical conpositions in about 18 hours to

49.  about 23rQWkRosid8n of any one of the claims 33 to 38, wherein about 90% of the
hydrocodone is released from the pharmaceutical composition in about 18 hours to about 23
hours and about 90% of the acetaminophen is released in vitro from the pharmaceutical

compositions in about 18 hours to about 23 hours.

50. The composition of any one of the claims 33 to 38, wherein about 90% of the
hydrocodone is released from the pharmaceutical composition in about 8 hours to about 11 hours
and about 90% of the acetaminophen is released in vitro from the pharmaceutical compositions

in about 8 hours to about 11 hours.
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50. The conposition of any one of the clainms 33 to 38,
wher ei n about 90% of the hydrocodone is released from
wao bwph#ssraceut i cal conposition in about 8 houPGI/US2007/073957
about 11 hours and about 90% of the acetam nophen is
released in vitro fromthe pharnaceutical conpositions

in about 8 hours to about 11 hours. 30 109 WO

2009/ 014534 PCT/.US2007/ 073957 1. The sition of .
S 2ny one B CORBOSHE Roancptshe sy f SSoBaRcuehop 95% of he
hydrocdddfe iSWREQLARRA el phafBA Ra8EH chipRIfiEInRBBLNBESHS & out 12 hours
conposition in about 9 hours to about 12 hours and

and abogh i 0§8% asttaphieorhice isnglcasnde itiasfrom|thapledmageugicalraompositions
. m t he .ph ceutical conmpositions in about 9 hours
Hlmxm{%ggﬁgﬁ%dgﬁgagﬁ?gﬁ‘5 52. The conposition of any one of
the clains 33 to 38, wherein about 95%is of the
hydrocodone is rel eased fromthe pharmnmaceuti cal o -
52. conposi thhsromposifenef aty epsurfdhe gaiasoldtto B3, wherginsabgry®5% is of
% of . . : .
the hydfE8MnclEtled REn e pAHACEINER s RIBATF A B 108 1o abour 12
hours albabicsit D8Ycald ol ackRnfinephen isliRldased ihhvétre fromaké phamaodutiably
one of the clainms 33 t 8, wherein about 95% of the
Composrmsé%@amﬁég QUIS & é‘%{%légzzP% the pharmaceuti cal
conposition in about 20 hours to about 25 hours and
about 95% of the acetam nophen is released in vitro
53.  from t héellgrampasieon b€aly orearfplosélaineis tor38awberein2dout 95% of the

N YL Tk e RS
hours afhd'8bdY I5RAURNR: cladnih 1R ATEG I da QI tvikgo BBATtHBERHHa6@tical
conposition in about 21 hours to about 22 ours and

composgisag in 9B 80 howe taglauadd hopiien is rel eased in vitro
fromthe pharmaceutical conpositions in about 21
hours to about 22 hours. 20 55. The conposition of any

54. one of the hpobitiosdf & G ofWheElgin FBAOBR, FAUenf abolie95% is of
hydrocodone is rel eased fromthe pharnmaceuti cal
the hydgaspgdrigiis rdepsehiramghe Pharpregntisak conyiesition 11 abgyb g foggsdo about 22

hours aI?cP%tut ﬁ?‘%’q‘fthet ﬁ%taﬂﬁﬁ(@ﬂ% RORNGE:J i Vited RBREH igﬁ‘ar}ﬂf(i&ﬂical
Fomthe pharnaceuti ca conpositions I n about
compositauns $n dluaddbivurk 20 higut 82 hdrs56. The conposition of any
one of the clains 33 to 38, wherein about 99% of the
55. The composition of any one of the claims 33 to 38, wherein about 99% of the
hydrocodone is released from the pharmaceutical composition in about 11hours to about 12
hours and about 99% of the acetaminophen is released in vitro from the pharmaceutical

compositions in about 11 hours to about 12 hours.

56. The composition of any one of the claims 33 to 38, wherein about 99% of the
hydrocodone is released from the pharmaceutical composition in less than about 13 hours and
about 99% of the acetaminophen is released in vitro from the pharmaceutical compositions in

less than about 13 hours.
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hydr ocodone is rel eased fromthe pharmaceutica

conposition in less than about 13 hours and about 99%
woRowhetsacet am nophen is released in vitro froP@T/E82007/073957

phar maceuti cal conmpositions in |ess than about 13

hours. 30 110 WO 2009/ 014534 PCT/ US2007/ 073957 57.

The corrpositi on of any one of the clains 33 to 38,

wher ei n out 99% of .t he 0 ease
ST e phar AR RAPS B TR 355 haretoyt 9% of the
hydroccidfdts réRasddqHrs tiRhaARRlhti &9 Y@bodifiéh ACBLAMMNRRAEH dbdut 26

released in vitro fromthe pharnmaceuti cal
hours adaus P Yomishd aretabonephe? ivwsinascd io vatvo romBe hparmgcewsical
cmﬂ(m%%i ﬁpqmgggp 8|t|on? E gﬂxlpne of the clains 33 to 38,

POSKIEP &1 Y8 81U R Kydrocodone is released from

t he pharnmaceutical conposition in |Iess than about 27

hours and about, 99% of the acetam nophen is rel eas
58 in vitrdhecomperigopphreenenfiteaslaipmsnisoeidsi Wh@relnqabopte%% of the
hydlrocéalfaﬁ‘%I sq}gf% gedszong trp%ag;égce \Aﬁcarl ggﬁpﬁ?@g@rl&ﬂ& efboﬁpﬁ ROs and
about 9% rthesmtaann@mhm ehiasebipaitre frof the pharrﬁiab¢mgalt doenpdsitigns in

rel ea %e and the non-core l[ayer conprises an excipient
less thap g d h8TSi nstant |y rel easi ng the drug. 15 60. The

conposition of any one of the clains 33 to 38, wherein
the core layer is nanufactured by nelt-extrusion
59. foI I owedF heycodipogition shapi oy wfthd dHeindr Ige S8ntvacmime nedetlayer

.. hon | aye S.spra oat e er the core
comprista o b Spie NP RG el insn® B Rs R B} (RGoHs 16GF fomprises
an excqlhéﬁ/t%ra ﬂﬂ@oﬁn@@ﬂﬂﬁ&ﬂ&sﬂn@%@é drug20 (A) wherein the core

ayer conprises m xt ure of (a) at | east one opioid

and at | east one f| rst non-opioid anal ge3| c; (b) at

| east o rate al.terin har, ut i
60. pol yrer, nﬁl Bm[ Fntgan ok I%’ ks Ofg%f ﬁaltms tpﬁgr Whe 1%111(3%5: core layer is
manufa&!\fﬁﬁfd&iyl’tn&IHEXWQMBWE@B? dire@rn d‘@lﬁ@ﬁf @t dheasdntfi@g melt and the
second non-opi oi d anal gesi c; 25 (C) wherein the
n0N-corg disH i &pradrpoa@d@aarptﬂléaor@da% t o be useful for oral
adm nistration to a human 3, 2, or 1 tinmes daily. 62.
The conposition according to claim6l, wherein the
61. opi oi d copparimesutichlyangooiiondasing atdoee by ¢rsindambntdoes layer,
second non-opi oi d. anal gesi c fcorrpr i ses acet am nophen or
(A) wheggin; tgﬁfﬁrg {gy{t comprises a mixture o
(a) at least one opioid and at least one first non-opioid analgesic;
(b) at least one rate altering pharmaceutically acceptable polymer, copolymer, or a
combination thereof;
(B) wherein the non-core layer comprises at least one second non-opioid analgesic; and
(C) wherein the composition is adapted so as to be useful for oral administration to a human 3, 2,

or 1 times daily.
62. The composition according to claim 61, wherein the opioid comprises

hydrocodone and the first and the second non-opioid analgesic comprises acetaminophen or

ibuprofen.
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111 WD 2009/ 014534 PCT/ US2007/ 073957 63. The

conposition according to claim®6l, wherein the opioid
weuwpoi4ses hydrocodone and the first and the BEDUSH07/073957

non- opi oi d anal gesi ¢ conpri ses acetam nophen. 64. The

conposition according to claim®6l, wherein the

non-core layer 5 conprises: acetam nophen; and at

| east o rate al.tering,.pharmaceuti cal l.y acceptable .
6. polyrer | EGEBRYREPD AiVRE BoIarhAL MO SrCUROl FgmpEses
hydrocotidfc GRIMME Firbti A0 tiRCEebH Mth-bRokl AbIFLES comPRERiabethfhophen.
pol ymer or copolynmer is selected fromthe group
consi sting of. hydroxypropyl cellul ose, hydroxypropyl
met hyl cel,l ul ose,... hydroxyet hyl. cel |l ul ose;
o4 ool yret reergREpsiop S oEl it Rl B s e ever
comprif®¥i de, and conbi nations thereof. 15 66. The
conmposition according to claim®64, wherein the pol yner
or aEepBiARPBenijagd sel ected from the group consisting

of . r I . . [
a1 oY SRR AR B Gl RR o RS pRREE BkBlumer. g1
ac eonbimagoh cheeddi m 64, wherein the pol ymer or
copolynmer is 20 selected fromthe group consisting
of . polyvinyl alcohol and polyethylene oxide graft
65.  Copol Ymefis. cofifbosifiBe a&é&%ﬁ% d 4191 8 G SR ghd > al\{p‘t@ﬂ 3P Bfolymer is

wherein the ratio of acetam nophen to the
selectedcioomrtiod grionpg coodisyime of:dry domgyplopykcellmtose dighiraraipirapyl methylcellulose,

t hereof is about 1:1 to about 10:1. 25 69. The .
hydroxw'ﬁ%agﬁqlp%% pa@w@&&w&%,@Oﬁwyrlna%&%%g‘vs@we% axiflg3ng
combin®iorRG&dras nophen to the rate controlling polymer or

copol ymer or conbination thereof is about 3:1 to about

5:1. 70. The conposition according to any one of the

cl ai ns to 69,..wherein the 30 non-core | ayer has at .
6. Teast ondSPTRRUPDESRG "Crlanel PieEHh s Afheniiodiymer s
selecte OO /tB gloaf cHUsTd B IPMRIEAI BRohy] fnddhyfdehitload) tah@bblyvigesicohol, or

_not crack after 3 nonths at 40C, 75%rel ative humdity

combinptipns ilgyeali on- seal ed HDPE bottles; (b) substantially

dry (not sticky); provides fast dissolution in 0.01N

HC1 at 37C to expose the core layer 5 rel eases at
67. | east 8Ocabnipbetiacetm@nding phdaim 4, twierdio thecmleméayredpolymer is

mﬁthi 20 m nutes of. . :
selected trom the group consisting of: polyvinyl alcohol and polyethylene oxide graft

copolymers.

68. The composition according to claim 64, wherein the ratio of acetaminophen to

the rate controlling polymer or copolymer or combination thereof is about 1:1 to about 10:1.

69. The composition according to claim 64, wherein the ratio of acetaminophen to

the rate controlling polymer or copolymer or combination thereof is about 3:1 to about 5:1.

70. The composition according to any one of the claims 61 to 69, wherein the

non-core layer has at least one of the following characteristics:
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adm nistration to a human patient; or (e) provides a
white pignentation to the formulati on w thout

W@eowpoi4ssal pignments. 71, The conposition of BEHUSET073957
of the clainms 61 to 70, wherein when 10 adm ni stered
to the human patient, the pharnmaceutical conposition
produces a plasna profile characterized by a Cmax for

dr ocaodone from / 4 ,0 gbout 1.4 . . .
@ APl G ot ernst e S bR o R YA ey in igduction-
semed}mgpgmbggsand 7 9 ng/nmL/ng after a S|ngle dose. 72. The

conposi tion of anK one of the clains 61 to 70, wherein
(b)  swbetantiglyadnyi(notstickdd to the human patient, the

proviaef Y GREEM R o, PERul P BRSO E BB BF ot . 4

released¥d/ldus{ Wbﬂth%th@blthmho?)hé‘lgfﬂ'ﬂqé ABn-20& 1@ycr Gitbkn P@Mminutes of
acetan1nophen of about 2.0 ng/nL/ng to about 10.4
aéﬂﬂmﬁ@ﬁﬁ%ﬂh@‘%ﬂ@bﬁﬂﬁnépﬁgle dose. 73. The conposi tion of

©  BRUARE Bt EaGRdHro U foln Bhio MR B Blaments,
conp05|t|on produces a plasna profile characterlzed
by a for hydrocqdone of_ fraom about g/ i/ to
71 about 1 eﬁgmewﬁ@n by opechdlc ?161@58&:1&9872% wgﬁﬁ@nwgﬁ?
admlnlsftegrgdnoatlﬂg Hhm3n gatﬁglt T rltngc&ll?igédtco r%)%sﬁg{l ﬁ-t{dﬁgesag I%l%m@proﬁle
si ngl e dose. e conposition of a one
characte:dzadﬂvs a&ilmwofo? (hydmhedcene fronh eout @dmgiingfreg eada‘ttonut { Heg/mL/mg and

at e formpr ce AUC f or
a Crnax B BAE O e 29 bk oL/ g er e Ttlicr pghgle dose
ng*hr/nL/ng and an AUC for acetam nophen of about 28.6

ng*hr/m/ng to about 59.1 ng *hrlmbggg 30 75. The
72. conposi tTl@n:ompoaﬁyn cﬁ@yotfnetq{éh@:crla lge owhereingtikerei n

admlms%%?c%[o tﬁg g]ﬂ%%% E)gt{eegc]&’eo P heu Elgalﬁ é??a:?ggltlf)h gbogiﬁ éjsoai@%sewroﬁle
characteﬁ%a/bg)la@ﬁtﬂx M&&l—f&@&ﬂe%?&ﬁ&ﬂ 0.4/n@mlghpkd Mduly. HKrz/mL/mg and a
about 26.2 ng*hr/nL/mg and an AUC for acetam nophen of

Cmax foypggtamigophen ﬁé alpput O igmLang oghout 0.4 nﬁ@ﬂo/m%ﬁ_f?qfr@ singl dose.
The conposition of any one of the clains 61 to 70,
wherein when 5 administered to the hunan patient, the
73. dosage fldrerooptpositior sf any AMdG it clhiydradcto dOnehakinalblnrt
.. 11, *hr/m./ g to about 18.7 ng*hr/nL/ng and AUC
admlmswtf‘a?d? it HHAB BERT-Ghe AFEERCRBCH CORpORHIPRDTAdYCES elpisg profile
characté?zeé b %*é}hémflr ‘Egdrozgdong%? FOHRRSE b 6RENAT/MRNY 2BAR IQf ng/mL/mg
ai ms 70, wherein the in vitrorate of %
and a Cmalx émemmlndpélep & froecaboti £8hgoolvpastotabont h2sg/anl/mg after a
hasic rel ease profile, and wherein for each phase
the in vitro rate of release is zero order or first
order for acetam nophen and first order for

hydr ocodone.
74. The composition of any one of the claims 61 to 70, wherein when

single d8§£

administered to the human patient, the dosage form produces an AUC for hydrocodone of about
9.1 ng*hr/mL/mg to about 19.9 ng*hr/mL/mg and an AUC for acetaminophen of about 28.6
ng*hr/mL/mg to about 59.1 ng*hr/mL/mg.

75. The composition of any one of the claims 61 to 70, wherein when

administered to the human patient, the dosage form produces an AUC for hydrocodone of about
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78. The conposition of any one of the clainms 61 to 70,
wher ei n about 20-45% of 15 the hydrocodone is

wo 2loeasessd in vitro fromthe pharnmaceuti cal conpOBEUS$300TIE73957
in about I hour and about 20-45% of the acetam nophen
is released in vitro fromthe pharmaceutica
conpositions in about ihour in 0.01 N HC1L at 50 rpm

t 37 C,_79. i tion of f. the clai
7.0mg i it 4o 17 AERTTL s 0 PR B0 oy B tabie 184
ng*hr/mSnig@b @85 @Y 9 PngAhtMmeL /iigom the phar maceuti cal

conpositions in about hour and about 25-35% of the
acet am nophen is released in vitro fromthe

phar maceyti cal conpasitions d abo i hour.in. 0.01 N
76, DA TS ing iR 8Eh B0l A BRI P b iy O
adminis@dred teth€ hama® pient,ahd Gosapb I prodlresitin 396 & hiyB®coddne of about
h])é/rdr ocodone is rel eased fromthe ﬁhar maceut i cal

11.3 ngElyripbang tooabophl Hpsgthrankyswg and an AYber aetamgnerhen o gbet 28.7
% o0 t % of the acetam nophen is
e hr/%@??zfgeg&?tnﬁvﬁ?%yprﬁzﬁgt he pharmaceuti cal
conmpositions in about 6 hours to about 8.5 hours. 81.

The composition of any one of the clainms 61 to. 70, .
71. wher ei n HESQMPOBHOBPT #HONCHY thﬁ/a?%o@otﬁg 0; @h?r@%tg% gvitro rate of

release bf fﬁ%ﬁ%a@&?t{cgﬁ&ﬁi\%dsﬁﬁ;n 1&9%@%&&9&1 458 AR Lanh&yIROYR For cach
to about 23 114 2009/ 014534 PCT/ US2007)°073957
phase ofithgnis vardraghdut1e@@% odro bhder ac 8tshoideo fivenctaminophemsetfirst order
for h di n %étro fromthe pharmaceutical conpositions in
Or hydDE8"°18 hours to about 23 hours. 82. The conposition
of any one of the clains 61 to 70, wherein about 90%
of the 5 hydrocodone is released fromthe '
78.  phar nacélricoaiposiinposiny are dfthatisims @ thdlr wherginghout 20-45% of
o : .

e ybpBITS o 80 PG PO O LG RELET SR IE RNt e
about 20458psfUuhe & JrabinSpiced iabdetsed h V@Y fiwm &3 phdid@ceutical compositions in
conposition of any one of the clains 61 to 70, wherein

about 1bgys e 0949y HIClehel ippati/filocodone is rel eased fromthe
pharmaceuti cal conposition in about 9 hours to about
12 hours and about 95% of the acetam nophen is

79. r el easedherconipbsitof bHanst dre qFhias chaicesLili todl0, wbegeosdbouv2535% of

i n about hours to aboyt 12 hours. 84. The .
the hydpasRgRssi it I ﬁfflseff Ingfifyo S B P%Wéna&fi‘&i%%&ms&m?‘é In glpout heyr and
about 2?—?2% of R Sarhopten i§ REeRYAOARE ARG ihd pheinBRsRtal {E(gﬂibositions in

pharmaceutical conmposition in about 10 hours
about 1ldnouin 002 N HéliasS@Grn atbBUC.95% of the acet ani nophen is
released in vitro fromthe pharnaceutical conpositions
in about 10 hours to about 12 hours. 85. The

80.  conposi tTRRoHpodiYn 8NEyOdnct JFRhEH RIS 16td 700WH SeindHBUEIOYs of the
about 95% of the 20 hydrocodone is released fromthe

hydrocqsleag ireresadddedm dermbeynadenhical sombesitiopd dboutr Sheuss ibaheut 12 hours

and at léza%‘f 6(%?) § ZbdH 69?6100%%16 gcse%i 1];10(%1}?6% i??e(:fetagegﬂ f?lO\Rtbrg Bohthe pharmaceutical
released in vitro rromthe arnaceutt cal

compositions in about 6 hours to about 8.5 hours.

81. The composition of any one of the claims 61 to 70, wherein about 90% of the

hydrocodone is released from the pharmaceutical composition in about 18 hours to about 23
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conpositions in about 20 hours to about 25 hours. 86.

The conposition of any one of the clains 61 to 70,
wab@pel4s3about 95% is of 25 the hydrocodone iBCT/US2007/073957

rel eased fromthe pharnmaceutical conposition in about

21 hours to about 22 hours and about 95% of the

acet am nophen IS reI eased invitro fromthe

hours s INT 565 s accERRash Sopstt RO bR OB faaéﬂme%tﬁal

composiicis B akoht 1 @ hédlks tyISSR DA halgut 99% of the
hydr ocodone is rel eased fromthe pharnmaceuti caI

conmposition in about 1 |hours to about 12 115 WD

2009/ 014534 PCT/ 820 7/.0739 our s, .an ut 9
2. The acet I ABERENOT O b Gheddhs o S0 ook ki 2bouP90% of e
hydroccmaaé DReRUIddTRIM tHeqihaasidelOas coMpadiGett inlabotORIKSurs @ about 11 hours

bout 12 hours. 88. The conposition of any one of the
and aboyt 0%t the chtay@nog}gﬁ@ isgiclsasgddnvitontieyithe pharmgeeutical compositions
eased fromthe pharmaceuti cal

1naboupé/ﬂ&%9c?9%ﬁlt:lﬁh lgljés t han about 13 hours and about 99%

of the acet am nophen is released in vitro fromthe

phar maceyti cal conpositions | | ess than about
8. hours. O'Pﬁeoeaﬁ%agmyw%ft&aﬂ s 195/ 0p W er@}nae}]h%t 1o of the

hydroc&a%ng & re%ﬁ&rdqud?n ARPHrARRE A LOG oﬁ@orhﬁfl%gﬁtogjg&ﬁs {osabout 12 hours
rel eased fromthe ‘pharmaceutical conposition in abou
and aboRP9F6 wif shet awembondph2s is delvascs! iawvdreafromtth©piérmbicdutieal cornposmons

. t am ngph i[s released in vitro fromthe
mabouﬁ%ﬁ?wﬁ@e%@% ho%ré'rrpositi ons in about 22 hours to
about 26 hours. 90. The conposition of any one of the
clains 61 to 70, wherein about 99%of the 15 '
84.  hydr ocodlaweromomépe aﬁerty ¢nemﬁth¢1@amaﬁlrﬁac7@uwh@ram about 95% is of
the hydgofcnﬁ)%onse 1%re(f?ag?§ fr8 Iasrmrageu(%lu 'E:ll cgaznp%(s)l jop Il i oruct) ?nB gﬂt%rs%og %out 12
hours aRh&bowR9sUtdfeiad ao@@tﬁ’fﬁﬂ@ﬂeh KW@ ldabed ih&stso frbﬁllr’th@pﬁlathla%tlcal
hours. 91. The conposition of any one of the claims 61
composmpn?(mamﬂ@hﬂmﬁﬁeam%@w%n is 20 characterized by
at | east one of the following features: i) the anount
of hydrocodone that is extracted fromthe conposition
85. by 40% ddeoupostibmndhny avictdfitie dmensiidun 78t wBareld eibnut 95% of the

hydrocq tgé gsyrlaﬁzal N t qc[]m%{mﬁlecgtﬁ‘gé&l %glgpé%tq%;mt@h glitaﬁhours to about 25

hours afy SBRE H5Qrdr Qh@é‘de%rﬂlﬂoc}ﬁﬂeh OreY¥abdd i VRS FBRAURe ?Earﬁlgcéﬁtlcal

I'1) the conposition does not break under a orce
composittms mewkban ) hpumsfentxbit §5 BOGsnewt ons, nore

preferably 450 newtons, yet nore preferably 500

newt ons as neasured by "Pharma Test PTB 501" hardness

86. tester, THelchndpbgiti6RBPAS] dilcUT thetig@dses! Bt70! faSkinZ¥uPd5% is of
t he hydr ocodone and not” nore than 45% of the

the hydrpgadansoseieasedifrpmghe hearfiagetichlgtompepition ity plpqu@ 21 hours to about 22
hours algd g’tic’o%lt Hg% 0@' t111 cejtarr}gngprfl%n’% eie% %n%ﬁ?o 15r8qu tageeutlcal

compositions in about 21 hours to about 22 hours.

87. The composition of any one of the claims 61 to 70, wherein about 99% of the

hydrocodone is released from the pharmaceutical composition in about 11hours to about 12

115



10

15

20

25

30

first hour of in vivo testing, 30 iv) the conposition
rel eases a therapeutically effective dose of the
waewpamssophen within 1 to 2 hours after a siPgi/ES2007/073957
dose, 116 WD 2009/014534 PCT/ US2007/ 073957 v) the
conposition rel eases a therapeutically effective dose
of the acetam nophen and/or the abuse-relevant drug
at .1 h d at 12 hqurs after,.a single dose, vi) i
hours o) Bt i ers e St b iy o BoGaRe P Gisaeutlel
compos@idnd G Msbuk M€ hE@SES abblut 1 @RSukhan 2- to 3- fold, as
conpared to an intact tablet, when the conposition is

ground for 1 mnute by a coffee- 5 grinder at 20,000 -
50, 000 rom _in 40% agueous anol faor hour at .37
5. 011yt ndsrpBer P b APUREHR TSR ol to g0 Sl axdlf99% or

hydrocdidhé isGidleaded fEdrZ eheQfhaphguelitidal eomnpEsiadIOMtles3aBan about 13 hours and
m croneter for about 20% of the fraction, greater than

about 93hfithem ctn pemisn antglqaseking s framahe Phamacenticalipsnositions in
% qof the fraction and | ess than about 63
kmsﬂmﬁ?@#%gg %&'about 14% of the fraction, as neasured by
a sieving test, or 10 viii) the conposition is
substantjally snooth, wherein the Centre Line Average
89, (cLA) i slheresmposigen et %mor%ed)fé%f‘oaﬁm@. @, o et arap) aﬁw? Ottpo of the

hydrocd3¥'ts RtedsddFrddh ¥ pHAriftaceBfich RBRboRfi& fr HBLY2 Y LM @RRYH 26
0.1 0.2. 92. Th f an f

t o about e conposition o y one o
hours andhebauit 89V fdlic 4ostariinophiee nseicteasdencutrefrbentbe phamadsitical

manuf act ur by nelt- usi on foll owed by direct
Cmnpm@ﬁ%ﬁ?%%“ﬁ?S?ﬁgxﬁﬁ%ﬁw%géggPW§ng melt and the non-core

| ayer is spray coated over the core layer. 117
90. The composition of any one of the claims 61 to 70, wherein about 99% of the
hydrocodone is released from the pharmaceutical composition in less than about 27 hours and

about 99% of the acetaminophen is released in vitro from the pharmaceutical compositions in

less than about 27 hours.

91. The composition of any one of the claims 61 to 70, wherein the composition is
characterized by at least one of the following features:

1) the amount of hydrocodone that is extracted from the composition by 40% aqueous ethanol
within one hour at 37 °C in vitro is less than or equal 1.5 times the amount of the hydrocodone
that is extracted by 0.01 N hydrochloric acid in vitro within one hour at 37 °C,

i1) the composition does not break under a force of 150 newtons, preferably 300 newtons, more
preferably 450 newtons, yet more preferably 500 newtons as measured by “Pharma Test PTB
501" hardness tester,

ii1) the composition releases at least 20% of the hydrocodone and not more than 45% of the
hydrocodone during the first hour of in vitro dissolution testing and preferably also during the
first hour of in vivo testing,

iv) the composition releases a therapeutically effective dose of the acetaminophen within 1 to 2

hours after a single dose,
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v) the composition releases a therapeutically effective dose of the acetaminophen and/or the
abuse-relevant drug at 1 hour and at 12 hours after a single dose,

vi) in the composition, release of the hydrocodone upon grinding increases by less than 2- to 3-
fold, as compared to an intact tablet, when the composition is ground for 1 minute by a coffee-
grinder at 20,000 - 50,000 rpm, in 40% aqueous ethanol for 1 hour at 37°C ,

vii) the composition when ground comprises a particulate size of about 2 cm to about 355
micrometer for about 20% of the fraction, greater than about 63 microns and less than about 355
microns for about 66% of the fraction and less than about 63 microns for about 14% of the
fraction, as measured by a sieving test, or

viil) the composition is substantially smooth, wherein the Centre Line Average (CLA) is from
about 0.1 to about 0.6, preferably from about 0.1 to about 0.4, and most preferably from about
0.1 to about 0.2.

92. The composition of any one of the claims 61 to 70, wherein the core layer is
manufactured by melt-extrusion followed by direct shaping of the drug-containing melt and the

non-core layer is spray coated over the core layer.
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