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FIELD The present invention is directed to the prevention of the illicit use
of opioi d agbAr¥ige¥age forns. The present invention i POTHPHATPIOEI ar
directed to the prevention of the 10illicit use of oxycodonc dosage forns.

BACKGROUND Phar maceuti cal products are sonetines the subject of abuse. For
exanpl e, a 15particul ar dose of opioid agonist nmay be nore potent when

adm ni stered parenterally as conpared to the sane dose adm nistered orally.
Sonme fornul ations can be tanper edip\el Redi@atidd¥dgdGorull® OPI 0i d agoni st cont ai ned
therein for illicit use. Drug abusers sonetines try to achi eve euphoric
effects by mani pul ating drug fornul ati ons to qui cken the onset. Controlled

rel ease opioid agonist formulations are soneti mes 20crushed, or subject to
extraction with solvents by drug abusers to provide the opioid contained
therein for Tmredi ate rel ease upon oral or parenteral adm nistration. The nost
rudi mentary way of acconplishing t WEBCHNIOXLJAEEM ng the dosage forminto a
fine powder in an attenpt to nmake the active ingredient nore available. Oal
25abusers chew and/ or swallow the material, and nasal abusers crush the
formul ati ons f oThsmodchi ingentibiisatitdettd @hd¢ pretdneo@bioheitirit uso neebididiag@idt

t anperi ng" techni ques, e determ ned.abusers can al so use vario ki nds of
"Ki Lehen chem SEEYSe O™ NSpEaHbI™ Y ORSHB AL AN Bor e PERETISR el Ve

i ngredi ent fig omikcif @€ BLb:Blbdvic ABapE ormOne met hod i nvol ves one- step
extractions into comonly avail abl e nedia such as water or ethanol and

m xtures thereof - 2 - An effective anmount of opioid antagoni st can be used

i n opioid agoni st dosage fornms to | NgUEEKEGAMPAND r €si st ance. Opi oi d ant agoni sts
have the effect of antagonising the effect of opioid agonists. Therapeutically
effective but tanper resistant oral dosage 5forns need to be effective when
used correctly angmhRglil8lu¥Es S0 imds 1R subRctMhblsEIFRRExBfiegt of the opioid
agoni st, upon illicit use as for exanple crushing and extracting the dosage
formto obt&bn Btiesardasrofepioidyeonisi BibeagoRiPsent Wien gamaviaeGPargTiifi st rati on.
To prevent illigld 5Rqd HOSAREIJOMMERIP FRY RhetRhRiMoAIORILSt and an
opi oi d antagoni st to 1 nduce tenper resistance,” the separation of the opioid
10agoni st and ophwirdd anthagopreivsle tyywpexd agotsi omtagfedtiivecid & aldjelt fisor Mrmaist be

R

ant agoni ze t he or “exanp one. 1on of the
Oxycodone/ Nal oxengidkomthic watet. dionireléadlrtlsase npioel agasiet famdildtlvsoaptomoetings bot h
actives. Dug,to _the hi first 15pass.nmetabolism nal oxaone h only.a | ow oral
b1 oavar | abi 70 ye i S AR PR e Rh ARE Ry A B 0P R Rl e, “The
dosage formis edrfigadd theciwi@nmusedicasicisnipanded, or pameteil wdvenisuged. oral |y in
formof e.g. a controlled rel ease dosage form In a nasal or intravenous
abuse situation there is no first pass netabolism Both 20actives are systemc
avai | abl e and Nahoxoneurntage Wag s adchbpihitg (A6 id reredhingycatardornThe

conbi nation therefore jnhibits intraﬁeﬁgus,and nasal abusg. To prevent
illicit use of 6§P%P<aN GBS PR 1B MY A e Agb1i I C TN BIoRat bt i ddRbe f or s
separation of thes@Ptwdar@gNinaliol iRMdib1e1 ARl 9idl ANERIQMIShe FShMg&RNMDN
abuser 25extraction nethods, i.e."kitchen chem stry”, nust be prevented.
OBJECTS AND SUMARYT™F THE | NVENTI ON The present invention is directed to the
prevention of the separation of the opioid 5agonist fromthe opioid antagoni st
from dosage fornms conprising the opioid agoni st and the opioid antagoni st by
si npl e extract i bradgiion gude aemmmsHPied et ypnpapus dechniqpeiemps depamined egal nat ur e
of these acti Vit e : i 3 nﬁ@yg'ng

phar maceuti cal %?% S8%§$%$ﬁ§g§¥g8$§%§ﬂfgﬁgkg?ﬁﬁﬁg esgggg%%gﬁg}%ﬂ ar% 10

desi gned t 036i msblatcahcatmomiziedienowm peerhiolgonfmatibyu $me method involves one-

step extractions into commonly available media such as water or ethanol and

mixtures thereof.



The nost rudinmentary way to nake the active ingredient available is by
crushing the dosage forminto a fine powder. Favoured nethods for tanpering
oral dosage WORHWE'E6Ht ai ni ng opi oi ds are intravenous m SEGIEPHNYOPHR sinpl e
one-step extraction. 15 It is an object of the invention to prevent separation
of the opioid agonist fromthe opioid antagoni st froma dosage form conpri sing
t he opi oid agoni st and the opioid antagoni st sufficient to nake abuse
unattractive. 20It is an objcct of the invention to prevent the selective
extraction of the opioid agonist formthe dosage formconprising the opioid
agoni st and the opioid antagoni st. The present invention is directed to the
use of an anount of an opioid antagonist in an anmount at |east sufficient to
substantially antagoni ze a t herapeutic anount of 25opi oid agoni st when bot h,

t he opi oi d agoni st and the opioid antagonist, are adm nistered intravenous at
the same tine, Anctlhaiveemmuddl epicidpntagiiitdar & wede gosdgenisodargediprs si ng a
honogeneous conir. . i X for I C 1Sl . ophobi ¢
mater al,  compr o AL R RN AR b S R ARRHE RO 0y
fatty al cohol oeffdcadvfgpiad hrghnisesn dhsapahticd bredfoetiseibat ampeantsigdintarnl dpiagé d agoni st
and sai d suf ic%?%tna ugtigfﬁqpi %d %pt§gqyi§}i ¥peﬁdiffe%echlin t he

rel ati ve anounts of %eg?% °° aeéo‘ﬁl‘g aiy Coopi o d" gn?eag%n‘fesefm%xr?'aé)t ed by an
extraction test sufhasedffon ot the opdtddgomitm uins1lplt @sentiod axaiple caxhinaatcd dosage
form before extractjon, is useful to.describe the se arabi%}t of the opioid
agoni st from t h&BHIE §° %\%ﬁ%egf%ﬁ’ﬂ & Ohg%}“ BXPTEEL G i OPTRE 2R KF %E%ter(a % poi nt s
of the rel ati vea@nmidititfoneNbmastad)ics o cbshe sl Edniremilay opidhl dgokier prevent
euphoria as normally ex ected,by.%EF aver age abuser provided by the

i ntravenous adni'ti ¥tPET GHAEPHSE OHECREMPECES PRNeHAT #PaRE o Be’MYddi f f er ence
or the rel atpves@mpuidd Rloi@MaaRI §f cx@bAG e’ Y chtudk 8¢ gelenidian the
relative anount of agonist extracted. According to one enbodi nent, the
invention is directed to the use of an anobunt of an opioid antagonist in an
amount at | east NakddcGl SxahBlcHRRhEM agﬁbihmn@gé@@qufa% fidPhMETRREME C amount
of opioid agoni st when both ,the opioid agoni st and the opioid antagonist, are
admi ni st ered i nerfavensws avcedeac. apradminyratipmolttheOkmodenstNAoxo8at r ol | ed rel ease
dosage form cOMsihidn Fe-NAMRIANROUSY SOALEA! di%uf £l GRS BUIR i Kigh Ol ati on
conprising a hydrop obi ¢ materia , conprising at | east one y ﬁop obi ¢ pol ymer
and at | east5 onpask arctapolahvohaionohasfoatytaloaeia bicandlabidiiyd whHePap@deicos anount  of

an 20opi oi d agopi L LGl |:0l nist, to
prevent the for%%%%%n %?ég%ggi%%geﬁggggggggyg%ﬁﬁ§%(ﬁggiggﬁéggg%natrix
fornmul ati on conptdngéedgarhéie whpin vied oaadjom Stmlpye.g. omatrsliecpeleast dasie Gmmpr ocedur e
conprising the steps of a) crushing the fornul ati on of one dosage formusing a

pill crusher or a tablet nortar, or using two spoons, wherein the crushing is
performed at | e&stnadaltor MBQvemduhubdEtusipmange istnp REexismaadtotignt Bethcr ushed

formul ati on_ of one dosage form a on using 2 oiling t wat er as
bt et no A ent Sa e SRR g P Prf o a BB BB P 5P e per o

that i s necessaOyydodokQiThe th@bmatirtheréoet i6hibitd ihfr8ehh@ ahdeassialbudel on usi ng
cotton, wherein the opioid antagonist is present in said extract in a weight
percent anobunt, based on the total anount of opioid antagonist in the dosage
form that is nmpp@relfiaMNlidPudood8hibldeb8Sifopldidihidddgis@nditatiBes&est foappunt  of
opi oi d agoni st present in the extract, based on the total anount of opioid
agoni st in the HFHIAHA ¢loRPPIGACEVYYITRE! thoORNE PREROETBYBE FREHTOR HWSS nvent i on i s
directed tosthe.useif maRoRMUHcIRh ARy Ohds@Rb,agentgt i n an anount at | east
sufficient to substantially antagonize a therapeutic anpount of opioid agoni st
when both, the opioid agonist and the opioid antagonist, arc adm ni stered
intravenous at the same tinme, in the formof a controlled rel ease dosage form
conprising a honogeneous controlled release matrix 10fornul ati on conprising a
hydr ophobi ¢ material, including at | east one hydrophobic polynmer and at | east
one fatty alcohol or fatty acid, and said therapeutic amount of an opioid
agoni st and said sufficient anount of opioid antagonist, to prevent the
formati on of an extract of said controlled release matrix forniulation
conprising the opioid agonist by a one step extraction procedure conprising
the steps of crushing 15the formnul ati on of one dosage formusing a pil

crusher or a tablet nortar, or using two spoons, wherein the crushing is
perfornmed at |east 4 tinmes using the spoons, extracting said crushed

formul ation on a spoon using 2 m boiling deionized water as extracting agent
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- 6 - release dosage form conprising a honogeneous controlled rel ease matrix
formul ati on conprising a hydrophobic material, including at |east one

hydr ophobi c ‘WOPY#E¥6HNnd at | east one fatty al cohol or f&CGHEPHETHAnd sai d

t her apeuti c amount of an opioid agonist and said sufficient anount of opioid
antagoni st, to prevent the 5formation of an extract of said controlled rel ease
matri x formul ati on conprising the opioi.d agonist by a one step extraction
procedure conprising the steps of crushing the forrmulation of 10 dosage form
using a pill crusher, extracting said crushed fornulation in a glass vial
using 100 m of extraction solvent selected fromthe group of & onized water,
hydr ochl oride acid (2N), acetic acid (2N), sodi um hydroxi de 10sol ution (0. 1N,
0.5N, 1IN or 2 N) and ethanol (40%, and shaking for at |east 15 m nutes at

| east at roomtenperature, wherein the opioid antagonist is present in said
extract in a wei ght perc©BRJES&HRIUAND SREMMARY OMEHEJNYEN SNt of opi oi d
antagoni st in the dosage form that is nore than 10 % points |ess than the

wei ght percent anmount of opioid agonist present in thc extract, based on the
total anount of Thppresedt iagomipsts dimctibtoibke plosagen diohamepAotar ditmgoti@ada furt her
enbodi nent, %heaigy§ﬂtigg isiggggc%epﬂhg tQF y%%rof %949WF“”Hi,B %Htopioid

ant agoni st i affAount "4t "N Ba&t S0P |%|gﬂ§g?6)sﬁﬁgﬁ%ﬁﬂ@a‘79)% t%%o ize a

t her apeut i ¢ anouwnt thebpicidiadiagorag b kisipladxeacthatnizthddheompiodiyisadonitsterand t he
opi oi d 20ant agoni st, are adm nistered intravenous at the sane tinme, in the
formof a controlled rel ease dosage form conprising a honogeneous control |l ed
rel ease matrix Dae mithatlie@ neQrVTigkdgtiaitiBy, ticdPdro b cafmtEFddahethddaedrudi ng at

| east one hydrophobic polyner and at | east one fathy alcohoh or fatty acids,
and sai d t her ap8iiting PRHBRRUUEH PERUGpi D1 AgURTEY [ERHILEUFSBTFPel%nt ~ anount  of
opi oi d ant ageni gdsignt@toRiBVR okR8nigRhOK MBI Afab@d. extract of said controlled
release matrix formulation conprising the opioid agonist by a one step
extraction procedure conprising the steps of: heating deionized water to 70C,
addi ng the intaghe f90MHiRLARY v, (OREKAAS RAE e EREMANL 2511 [iDSrdsRihg iR M nutes,
separating the extract, wheréin the opioid antagonist is -7 - present in

sai d extract i ndesaggeloghintyefisepewdsrolapurchast@doler tanwetiog ep! doseRgiernsft opi oi d
antagonist int £ - LSy fad, % pol .ess than the

wei ght percent gﬁ%ﬁﬁﬁggﬁogg%%}%ﬁgg%ﬁ%E%Q%gggﬁnt1|%é€ﬁ%98§?&§%%§§based on the
total anounti5of opioid agonist in the dosage form The term"sufficient to
substantial ly aptagoni I . Of i Ol all en both, the
opi oi d agoni st gkggVﬁ¥%§%§%%Qgéﬁggg%ﬁgggggégéuﬁl%ﬁ%%@%%?gggﬁﬁﬁégﬁﬁ%ous at the
sane tine neansopibidtantagored filvord dosigs foausebribingsiai apicdagrinmeehd the p@Evienous

adm ni stration iq an.g%gﬁagﬁ abqge%. Thq,tﬁrn1"controlled rel ease matrix
formul ation" ref St o WHETE SHEESi IS e S ng the control led rel ease
materials and the opioid. The term "substantially honogenous controll ed

rel ease matrjx fornulation' as used 15 herein refers to tri.x fornulation
wher o n -t he 2§ or i SLT6H! CldRpBUFEET JTRYE™ BF I EHEC RUEIETR SAREITEE AP Re opi of d
agoni st and t hefoppited dbsantiaGOfInSirisin@ o @iddbidisihid K¢ bificidahtagemst ances. The
term"controll ed rel ease dosage fornmf' refers to the adm nistration form
20conmprising the "controlled release matrix fornul ati on". The dosage form can
be in the form ofc salcdt HOsUh AldieReE RRE @S eh ANt 8 dnaidd antQRhisoRmal |y
conprising further adjuvants, or in the formof a capsule conprising said
formul ati on in fhENW} fhlest iGNt faubsteniiphy dagopse p SivsaPrVcByAi &i ng furt her
adj uvants. §§Th&ﬁ&h%,&H&wﬂ@ﬂ8&5hﬁ@o@b§%§&§QQn@§k%bﬂuﬂﬁmﬁ@ﬁﬁim%o enconpass the
use of any pharmaceutically acceptable salt of the opioid. The term "opioid
salt" refers toadmiphgradaciereiqak e goeedprabl @e samof gfcontipdled pilegpaidosagey

enbodi nent of t [ y ' i.0Ld 1S fefer to

opi oi d sal t - BB ER R RE AP RA, LR ARAT LRl
limted to, methydrgadibbis nzrrhal, agmpardiaanlesione hpboriwsicpolysalr tnd 4 ésbuoresal t and
the like; alkaline earth nmetals such as calciumsalt, magnesiumsalt and the
like; organic amne salts such as triethylamne 5salt, pyridine salt, picoline
salt, ethanolam ne salt, triethanol am ne salt, dicyclohexylam ne salt,

N, I'\ P-di benzyl et hyl enedi am nc salt and the |like; inorganic acid salts such as
hydr ochl ori de, hydrobrom dc, sul fate, phosphate and the |ike; organic acid
salts such as formate, acetate, trifluoroacetatc, nalcate, tartrate and the
i ke; sul fonates such as net hanesul fonate, benzenesul fonate,

p-tol uenesul fonate, and 10the like; amno acid salts such as arginate,
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20 BRI EF DESCRI PTION OF THE FIGURES Figures 1 to 11 depict the extraction test
results of Exanples 1 and 2. 25DETAI LED DESCRI PTI ON OF THE | NVENTI ON Accor di ng
to one enbodVRBHI/0¥SKE i nvention is directed to the use SCTARZHUABUAY of an
opi oi d antagoni st in an anount at |east sufficient to substantially antagonize
a therapeutic anmount of opioid agoni st when both, the opioid agonist and the
opioid - 9 - antagonist, are adm nistened intravenous at the sane tine, in
the formof a controlled rel ease dosage form conprising a honogeneous
controlled release matrix fornulation conprising a hydrophobic nmaterial,

i ncluding at | east one hydrophobic polynmer and at | east one fatty al cohol or
fatty acid, and said therapeutic anmount of an 5opi oid agonist and said
sufficient anou i0f j: r £ or | .1an extract
of said controlF%ﬁQFS(ggg%gﬁgggggﬂg%g%ﬁﬁ%?wgﬁﬁﬁgﬁgg%g?ﬁ%%f%gﬁg%@gg%dagonist by
a one step extradfition apoogedapieidcotmpeiigi ng the steps of: a) crushing the
formul ati on of one dosage formusing a pill crusher or a 10tablet nortar, or
usi ng two spoons, wherein the crushing is perfornmed at least 4 tinmes using the
spoons, 1-9 ext Thcdiifagnd¢ehe tlerralstecinfoantywl agipidngafistaneéodogdagegdmastm on a spoon
using 2 nil boiling t wat er .. as tracti ent and a cigarett ighter as
noat Tng meansf 51Pgel PRt SR Rl A B BR PR s ARl | Tand 180)
filtering the sabsagd o bsforeg:xaadtioans uwiietedsncliteehoppbabbllignifagapiced i s present
in said extract in.a. weight. percent. unt , . based .on the total anmgunt of

opi oi d ant agoni SO hIPRAT RIS e P Pkl B TR (367 RBBORTS.
preferably nor erddias akhbufte f@hatt®),shomd Be pirediettahyll fofevdnbamhdza &% 20poi nt's

| ess than the weigh percen% amount of opioid ggonist present in the extract,
based on the t oP¥MAANBIATEICHPY BSIRT &E°AGBHT BIOVIdRC PhEe HESAGR U HTMMISTHIR f urt her
aspect the imvepthobkiiast SHikBCiRUIAR nbRATHSRe 6 tha bl AVE ¥RbuR b AagdRisol d
antagoni st in an anount at |east sufficient to substantially antagoni ze a

t herapeutic 25%8fei§Athatd RedrsridhaybaredativaaBAur 6t ?ﬁon{sh@‘t@ﬁF%i d agoni st and the
opi oid antagonist, are adm nistered intravenous at the sane time, in the form
of a controlled rel ease dosage form conprising a honogeneous controll ed

rel ease matrix ﬁ@@ﬁ@ﬁ&ﬁﬂﬁﬁeégﬁ$ﬁﬁﬁiWgﬁafﬂy@ﬂbgﬁwﬁﬁéoﬂﬁﬂ@?@émﬁnmhﬁkﬁdmng at

| eastone hydr oplighfi,baliy HPin #AfhnAh 1LARHIRA subshianf @ldagnab gohol or fatty
acid, and said therapettic anmount of an opi ol d agoni st ‘and sald sufficient
anount of opf oi theantwigeniosit of ppioplraguasitwhehéothethpapiparrgofistand éxtopmet of sai d
O ey L e ARGoRE Lol S UL Al OGRS S 3R 1 o AOOMShe Py @ one
step extraction pﬁ%cedure conprising The st eps of 5"y e ud I ng the

formul ati on of whesddsagdofmocamusingg hampeérncocrasindledoeleae trabiixet nortar, or
usi ng two spoons, rein the crushing.is perforned at |east .4 times using the
apoons -~ Pby " Bp BT iraRa Sy TONER < B B BT BR O n e SE b 4 ep e
boi | i ng 10dei onpadedeviat et leas osxtaagtohogogenicidndd sicihgapeaticambinght e  as

heating nmeaps for. g tine ri.od that is necessary to.boil the water, and c)
fiTtering tHE somEegHTahtg b R e FoRataRmirdo s A6 st | s pr esent
in said cxtract fdrifat@oniag bttriesGeldticoar@idd tclcatdhase doduldtide cbapradingapdunt  of

opi oid antagonist. in the dosage form that is nore than 15 % points,
preferably nor e°R'HARSIOS DY BONNEISD CHBFE ¥ eCdYE ISP Nt HER OF 2bET Pt s | ess
than the wei ght (hpesaRMioR D0 oc BRhQIstheaGRINEBEhcPbES@RL hétid- N8 uEixE r act, based
on the total anount of opioid agonist in the dosage form 20ln a further
aspect the i nvehtd ®ACISsWasPIE heedushietheerigseedod lespt ifptitingtheanoy)i Bi d

antagoni st bf apRARIhe &lsHe8 2 ubUbA bR MbsdP rethtARboRlstng AR REHY ze a

t her apeuti c anmount of opioid agoni st when both, the opioid agonist and the
opi oi d ant agoni &p wagr és eidisrtiiizsreradd p pgpraiehgie agheatingmsansdotd e in the form
of a controlled I : LS - - ol | ed

rel ease matrix ?%?ﬁu a%f%%ﬁggﬁgaﬁgﬁﬁgQggé%ﬁyg?%p10 |cgﬁg?g$§g%?8§%%luding at

| east one hydr ophobindhqaligidentagmdt atpréser st saphextfagltin g walgbbprotenprmduat.t y aci d,
and sai d therapeutic anount of an opioid agoni st and said sufficient anpunt of
opi oid antagonist, to prevent the formation of an extract of said controlled
rel ease matrix fornulation conprising the opioid agonist by a one step
extraction procedure conprising the steps of: a) crushing the fornul ation of
10 dosage formusing a pill crusher



5b) extracting said crushed forrmulation in a glass vial using 100 m of
extraction solvent selected fromthe group of deionized water, hydrochloride
acid (2N), e ®et’d (2N), sodi um hydroxi de sol ution EETERZOPIRBRL IN or 2 N)
and et hanol (40%, and shaking for at least 15 mnutes at at |east room
tenperature, 10 wherein the opioid antagonist is present in said extract in a
wei ght percent anount, based on the total. anount of opioid antagonist in the
dosage form that is nore than 10 % points, preferably nore than 5 % points
and nore preferably nore than 3 % points | ess than the wei ght percent anpunt
of opioid agonist present in the extract, 15based on the total anmount of

opi oid agonist in the dosage form Preferably, the formati on of said extract
is prevented, e i i i s f i ferably
the for mat | on o aar B et F DT R D e 5 "o
as extraction sa0 veprintalees dur thag ekt pacni anounhel geiidngonstpienen ths heated to
50C, preferably e f . 1 nut 20 In a different
aspect the i nve%{tll%cg):[hgé.égd gipﬁléé(ﬁégﬁ%gﬁttﬁg% %gdglgg 1Etalﬁﬂ{agr#t§uyaﬁtg %%)r%n "an opioid
antagoni st in an anount at |east sufficient to substantially antagonize a

t her apeuti c anmoynt of i 0, d agoni st en both, .th Qi d oni st _and the
opi or 0 ant agont Sreordpe Badint: EREPLE HEFReER s AR e AR e F or m
of a control | edof &l @aseadasagein2bhowontaormt ssiitigntao hosngengausgeonta ol | ed

rel ease matrix fornulation canprising a hydrophobic. material, incluyding at

| ast one. hydr opRBBTHC APy SR SoTHaHeN DOeihs BbiEy TP ESHEN U5 PREl 1y aci d.
and sai d t her apgitidois@ ARWAMiOftcraMindpl @btk Aganhst tiaRdinsi@d &rrs uf £ é@ikemdd anount  of
opioi d antagoni%i?,é to prevent the formation of an extract of said - 12 -
control led rele S%&*?WO%?‘%‘P@HT&_{“@&&O@BWP%Cﬁgtf?llf? "IfseMdirEgoni st by a one
step ext racth onfRmOGESHERFRIAR hih§iophdbRemSt@RSn@idin@dt 188 Mgddpip zed wat er
to 70C 5b) adding intact formul ati on of one dosage formand stirring for 15
mnutes c) sepaPYPHG"E RElCEkPRERYY WRRePHaherib b el BREAGERPTOUTOM B} esent i n
sai d extract inygo\wabahi aH@M@ﬂIfﬁ@}éﬂ%HfﬁbuntQ@éﬁgid%ﬁta%&ﬁst}t%ﬁk!veﬁmu”t of opioid
antagoni st in the dosage form that is nore than 1015 % points preferably nore
than 10 % poi nt §rmaism aflgapxtraseciseid gantrgled sderse maviinermpfatiopiconelisagdhs st pr esent
in the extract, Sed..0 h Al [WeTMoRE=TeTale] i khe, dosage
form. Accordi n%atglg g%eﬁg eggég[&?%egﬁh nocg %Qgglﬁfé&é@gtgg%ﬂéﬁsstd :aléutsse¥ ected from
al f ent ani |, 15 15thalfbrgluptiodphene dabggh &pmodinge, pilaaiubler Pk taklet thentazydriugiog phi ne,
bezitratnide, b phj i [ I esonor phi ne,
dext r ot nor at ni d%eé%,‘;)Or Sg)gsz)%st?irll%?mg% ;Etrn%?lgl%lﬁg‘%ﬂogﬁ éaC{r)rét%)r1 %ﬁéﬁ%ﬁes&ﬁﬁgg*eo%ggﬁgi ne,

di hydr onor phi negxtcictimeraxiatiohed Girmmepiiepinaaspbon ahimpel ini/bdiln sadvibwizet eatedroxaphet yl

butyrate, dipipanone, eptazocine, ethoheptazine, ethylnethylthianbutene,
ool e e PR e SR AR Gk s hR RO R Srep P BRS RHtRon e
derivatives, hefi@kcssaryhydsiotodane, antyiterdpohivdnion ubiyig caioyipehditidititcpioid

i sonet hadon ket oben done, | evorphanol, | evophenacyl nprphan, | ofentanil,
meperi di ne, ZheptHIRCABI 1 PRSI FHRH S UaraR hASEHE oL BHBHL CRGE B Ay r ophi ne,
nar cei ne, ni conan@hit BLopidiobhiexMisp handlosafobmetthadonere tal Iarppbiag,lcswal buphene,

nor nor phi ne, nor pi panone, opi um oxycodone, oxynorphone, 25 papaveretum
pent azoci ne, phEAALS: }P‘i{ﬁ%?a%‘f%ﬁg i WBW%}“%?\%’H@@%PF&E%&G
pi m nodi nc, pi riddl afb&s of BFiGRASHEAZ e doREOMEEOl , properidine, propoxyphene,

sufentanil, tilidinc, tramadol, pharmaceutically acceptable salts of any of
the forgoing and m xtures of any of the foregoing, and the |ike, preferably
from - 13 -5 phatoR@aytd L@lhdt AGEEREADIN ifRhich i9fir@¥ ©9The ISt MGmIRY Phi ne,
oxycodone, hydrocodone, hydronorphone, or oxynorphone - According to the
i nvention the opf 4 aicahiEegonissn apgmeuntat eas siideigntttp subganiiglyghtaBeratcox one,

nal t rexone and [ i ~ f - i -1 he
avent i ont he. onrird gy e EbN Ml n BLAL BE bR ERAL Rtk gPlsid 07y
ant agoni nst i s matgyrohercylonogecd mitdecnassed ticrsaaa timepion e foen pba gfmtplldd 10
According to the invention the dosage form conpri ses a honbgeneous controll ed
rel ease matrix fornulation conprising a hydrophobic material, including at

| east one hydrophobic polynmer and at | east one fatty al cohol or fatty acid,
and said therapeutic anmount of an opioid agonist and said sufficient anmount of
opi oid antagonist. 15 Preferably the hydrophobic material is an al kyl

cel lul ose, especially ethyl cellulose. Preferably the anmount of the

hydr ophobi c material, preferably the alkyl cellul ose, nore preferably ethyl
cellulose, is less than 20 % (by w), preferably less than 15 % (by w), nost

I o | | A P A rN N7 £ L. o2\ 1. . .4 L A P ™ ns7s £ L. . . 2 . Va Y o WY T B B |



- 14 - In case of aqueous ethyl cellulose dispersions, a dispersion of ethyl
cellulose 20 cP with dibutyl/sebacate, amoni unmhydroxi de, oleic acid and
col | oi dal arthQaM3uEeFi | ica is preferred, which is avail ZEFEPYNHEY Y he trade
nane Surl ease TM E-7-7050. 5 According to the present invention the

hydr ophobi ¢ pol yner is used in conbination with at | east one second controlled
rel ease matrix material selected fromCg_to C36 aliphatic alcohols and the
correspondi ng aliphatic acids, preferably stearyl alcohol, cetyl al cohol and
cetostcaryl al cohol and the corresponding stearic and palmtic acids 10 and

m xtures thereof, wherein the anount of CI, to C36 aliphatic al cohol or
aliphatic acid is preferably at least 5 % nore preferred at | east 10 % (by
wt), nore prefe 0 r, 20 %to 25 % (by
wt) or the cont?ﬁfgaﬁﬁﬁ%ﬁggig% ffﬁégx?ﬁﬁﬁﬁﬁﬁﬁf%ﬁﬁ&%%fﬁ%gé%%gge f orm may
conprise, besi désmthgothyuinoipingbihgdpphaprensteml ehdnding §t leahieonalhkgroplfadichy | )
cel l ul ose, and hol i ddi ti onal
substances/adjuénﬁPghmggg%&%gﬁgég %’0 ?%g%%fggﬁ ﬁd r#@%ﬁ%&hw %%%ﬁqﬁﬁﬁmnn
agents and pIasbmoﬂmgmsmaﬂ@&ﬁtﬂﬁﬁ@wﬁgmumneéomom9amg®nmgeemvandnches and their
O e R Ry bbl st b R B bR G THRRLo ARG e such as
cal ci umhydr ogenppioigphatie by dioaakiep exiraciion froded @k cotippEastpb atpsdyridiengised as

fillers. 25Povi done d as. granul at.in id ~-.15 - rt
H ghty- i sper setearmiitop ab G S R i el hehiied Gieki de and
Imstgn_esi um or5 N;airmhuﬁ@rsﬁleagmt elamyn(%olroefnﬂroiabhmta@ dosek @fcibl mghln@e @f@@fm E | or o
ubricants. g 5|un1stearate nd/ or . cal cium stearate can preferably be
used as | ubri caft&IoNE&H $2jrRY 499@9%4@@&1 SdPelsipiddgy): &%%Pé@fre%l%l y be used.
Accordi ng t gp SUEhutfRIHaNN0.SNDOULMERT Snd Bhah O BV RLhOthakS e €SRERhANkY preferred
whi ch conpri ses cthylceliulosc stearyl al cohol, nagnesium stcarate as
| ubricant, |act BEBIKEL oYt Pl PR PR fsHE thﬁ@%?“b%né%ﬂluéttlﬁ A st B saphe
productlon of tQ&mﬁﬁﬁggﬁﬂgMﬁw&Qﬁhﬁ&hhngﬁ%hﬁﬁﬁ%mﬁﬁﬁ&h%of&ﬁ&yhﬁﬁgﬁﬁt&f
prelimnary stages thereot, which are in accordance with the invention, by
extrusion techn V%P§W@s$@dﬁﬁpﬁyhﬁdUhﬁﬂﬁgébﬁﬁtm15h¢ﬁe@h%w§ﬁ@W@ﬂWéU
embodi ment, - phapAREGULLGAL pkaRTHIA LONS, OlePPht B Rl RgaTd OGS are
pr oduced by melt extrusion wth co- or counter-rotatlng ext ers conpri sing
two screws. lAnothh@psagaétimpr ef erred enbodi nent is the production by neans of
extrusion, with extruders conprising one or nore screws. These extruders 20may
al so conprise kneading el enments. Extrusion is also a well-established
producti on processm&ngphahnmﬁeumbéaknmemhm@hmgysdﬂ&&MSOﬁeh$ekﬁmmmnmun t he
person skilled the $ e ‘ g %‘ & art, 1@, .awar e t hat
during the extrﬂsaln ST Haegs \?a%PFB’G%“& e%ﬁ%ﬁ‘f@ Fign %&%bﬁ agdallygn a%%%%?%g rate,
25t he screM/speeﬂmpaheaheamuﬁgmeMQemahumebom,mbemdmh@amamhd&%k@MQEr zones (if
avai | abl e), .t he water conten be varied in r e products
of "the desi P eHERaRE G LTered Fogihbussd SpuF Biveni g ot SHECLRS i 1)
depend on the speiddBadeyPen &fmlﬁ?ﬁnlgladﬁfnogéiﬁdus daummg r8¥dsé Beirkn t he tenperature
of the heating %zonesE in which thg onent? w%he |nvent|v%?fornulat|on
melt, may be befAWRBRUAD PHHHE2EY rﬁ?*éabécr AHFYALHRt Weeha Be st e LggroRtobifor e
preferably bet wsgpm&inti @t Bt bne ﬁuﬁacmuer@ﬁﬁ&dtsamcvsaiaeﬁmnué&lmt 670 C and
nost preferably between 50 to particularly if counter-rotating twn
screw ext r uder s} SUIH 2gaiH a!LCefiaé,df %“iff{lczenﬁ/ﬁ@?‘é“ pBorgyl pnigeenishde grevaiéeper son
skilled in the aphadich Iveh bxBWBSRaliRBhrdIRl r8MEE YahQ I NG BHRREMNAS B Pe heat ed.
Particularly behind the feeder where the conponents are m xed, cooling at
around 25 C rrayomeldr@e@reﬁsbawne ThiecEeiean nspredee mprm@thbe@meénhqa@ogt o 500
revol uti ons per m nore
preferably bet wcelée%rﬂ%%gwtl% t‘(z add?r{ag‘et 5@%@% %6‘? @%%@gcgloégg?%%n% CPr pm
particularly |fﬁeommﬁeﬂSHmmaﬁlﬁ@mnummmecﬁemte&@r@d@weﬁ@éamhgamﬁa Leistritz
Mcro 18 GA.) are used. The geonetry and the dianeter of the nozzle may be
sel ected as required. The dianmeter of the nozzle of commonly used extruders
typically is between Ito 10 nm preferably between 2 to 8 15 nm and nost
preferably between 3 to 5 inm The ratio of Iength versus dianeter of the
screw of extruders that may be used for production of inventive preparations
is typically around 40 : 1. Cenerally, the tenperatures of the heating zones
have to be sel ected such that no 20t enperatures devel op that nmay destroy the
pharmaceutically active conmpounds. The feedlng rate and screw speed wll be
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speed may have to be increased correspondingly to ensure the sane retardation.
25 - 17 - conponents etc.) and may have to be adapted such that the
prepar at i onsVPPHANEEH by extrusion provide for the requiPCEFPRIEI/ERSE.
Preferably the ClI, to C36 aliphatic alcohol or aliphatic acid nelts and the
5et hyl eel | ul ose can be dissolved in said Cl12 to C36 aliphatic al cohol or
aliphatic acid during the nelt extrusiam process to enhance honogeneity.
According to a preferred enbodi mrent of the invention ethyl cellulose is used
in an anount |l ess than 10 % (by w) but nore than 5 % (by w) of the matrix
formul ation 10and the Cl, to C36 aliphatic alcohol is steary alcohol used in
an anount of between 20% and 25 % (by wt) and the opioid agonist is oxycodone

hydr ochl or i de_apd L RicRi:ghi AN GRS Lni oA, 0XONG, MUATAGHLGKife whi ch ar e

present in the dosage formin an a ratio 0l2:1 and the controlled rel ease
mat ri x formul at ppidiagtaperesh ar éd dbypealons] thatexmpreghan! Sph-gomsdess ImnAecor di ng t o

the invention the re i rol i l.atj on can be used
in the form of ﬁﬁﬁﬁﬁ%§%?¢|c&§§@§’9%%%%H§9¢§%§ﬁngﬁ%ﬁééégﬁ&ﬂﬁ”'%?%%d into a

tabl et. The nul tmoyapf opgeill agesst orthte Hesagallret can be fil mcoated. The fil m coat
can provide %urther controll ed release. In preferred enbodi nents the fil m coat

does not provide 20further controlled release. The invention is further

descri bed by nea@hsteoh "sufidny eodbaatiaydiragdohoe b detdpaliaxomaeniyfdpoachl ori de with
an amount ratio to.2:1, n ly 10ng/ 5 nd 40ny/ 20ng. |t shaoul d however be
inder st ood ¢ hat 4B MBI B R PEACGEETgH FROT R Qe st SUGRF§ind shoul g
not be taken i nindByend@yat @% saMS tifeC kAR o nb BigHhbAY BRAkseMby said ddnbinddr epar at i on
of the Oxycodone/ Nal oxone dosage.forns conprising | Org/5ng and 20ng/ 40ny
oxycodone  hydr oPHEGTPHREHYSFHAPB Ko VR8T §¥RTTor i de. EXAMPLE 1 5
Oxycodonel na oxone dosage form conprising 10 ng oxycodone hydrochl oride and 5

nmg nal oxonc hydrochl oride Conponent weight [ng/tab let] Oxycodonc |
hydr ochl ori de)) TE%%@?%s%HahlmeLF@e@@Veb@Hﬁ@a%é% FER LOPF oapiteR difdidg, 50 10. 00

Component wei ghipeLom{diabletle Rakoxong hyssiggh! ori de di hydrate corresponding to
Nal oxone hydrochl orid anhydrous 5.45 5.0

The term "substantially homogenous controlled release matrix formulation" as used
15 herein refers to a matrix formulation wherein the formulation compounds which form
the matrix comprising the opioid agonist and the opioid antagonist form a uniform

mixture of substances.

The term “controlled release dosage form” refers to the administration form

20  comprising the “controlled release matrix formulation”. The dosage form can be in
the form of said formulation compressed into a tablet, optionally comprising further
adjuvants, or in the form of a capsule comprising said formulation in the form of

multi particulates, optionally comprising further adjuvants.

25  The present invention disclosed herein is meant to encompass the use of any
pharmaceutically acceptable salt of the opioid. The term "opioid salt" refers to a
pharmaceutically acceptable salt of the opioid. Any embodiment of the invention

referring to opioid is also meant to refer to opioid salt.



Povi done (30 5.00 Ethyl cellulose 45 cp 10.00 Stcaryl al cohol 25.00 Lactose
monohydrate 64.25 Talc 2.50 Magn es ium Stearate | .25 filmcoating opadry I
HP white - g%€E1829%863 72 101) cal cul ated based on expedCEFPHYT/&YV{e cont ent
qualitative conposition: see Table 1 - 19 - EXAIVIPLE 2 Oxycodone/ nal oxone
dosage form conprising 40 ng oxycodone hydrochl oride and 20 tug nal oxone
hydrochl ori de Conponent weight [ng/tab _get] Oxycodone hydrochl oride')
correspondi ng to Oxycodonc hydrochl orid anhydrous 42.00 40. 00 nal oxone

hydr ochl ori de di hydrate correspondi ng to Nal oxonc hydrochl orid anhydrous 21.80
20. 00 Conponent wei ght [ng/tablet] Povi don e K30 14.50 Ethyl cellul ose 45 cp
24.00 Stcaryl al cohol

Pharmaceutically acceptable salts include, but are not limited to, metal salts such as
sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such as
calcium salt, magnesium salt and the like; organic amine salts such as triethylamine
5  salt, pyridine salt, picoline salt, ethanolamine salt, tricthanolamine salt,
dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and the like; inorganic
acid salts such as hydrochloride, hydrobromide, sulfate, phosphate and the like;
organic acid salts such as formate, acetate, trifluoroacetate, maleate, tartrate and the
like; sulfonates such as methanesulfonate, benzenesulfonate, p-toluenesulfonate, and

10 the like; amino acid salts such as arginate, asparginate, glutamate and the like.

The opioids used according to the present invention may contain one or more
asymmetric centers and may give rise to enantiomers, diastereomers, or other
stereoisomeric forms. The present invention is also meant to encompass the use of
15  all such possible forms as well as their racemic and resolved forms and mixtures
thereof. When the compounds described herein contain olefinic double bonds or
other centers of geometric asymmetry, it is intended to include both E and Z
geometric isomers. All tautomers are intended to be encompassed by the present

invention as well.

20
BRIEF DESCRIPTION OF THE FIGURES
Figures 1 to 11 depict the extraction test results of Examples 1 and 2.
25 DETAILED DESCRIPTION OF THE INVENTION

According to one embodiment the invention is directed to the use of an amount of an
opioid antagonist in an amount at least sufficient to substantially antagonize a

therapeutic amount of opioid agonist when both, the opioid agonist and the opioid



59. 00 Lact ose nmonohydrate 109.00 Talc 5.00 M agnesi um Stearate 2.5 film
coating opadry Il HP yell ow 85E32109 8.33 2) cal cul ated based on expected
moi sture conY@A078%¥4ali t ati ve conposition: see Table 1 \ROI/EP2007/050751
20071085637PCT/ EP2007/ 050751 - 20 - TABLE 1: Qualitative composition of the
filmcoat 5 Opadry 11 HP white 85F18422 pink 85F24151 yel | ow 85F32109

Ref erenceta Standard Pol yvi nyl al cohol part. hydrolized + + + Ph. Fur. *

Ti tanium di oxide (E 171) + + + Ph. Fur. * Macrogol 3350 + + + Ph. Eur. *
Tal cum

antagonist, are administered intravenous at the same time, in the form of a controlled
release dosage form comprising a homogeneous controlled release matrix
formulation comprising a hydrophobic material, including at least one hydrophobic
polymer and at least one fatty alcohol or fatty acid, and said therapeutic amount of an
5  opioid agonist and said sufficient amount of opioid antagonist, to prevent the
formation of an extract of said controlled release matrix formulation comprising the

opioid agonist by a one step extraction procedure comprising the steps of:

a) crushing the formulation of one dosage form using a pill crusher or a
10 tablet mortar, or using two spoons, wherein the crushing is performed at
least 4 times using the spoons,
b) extracting the crushed formulation of one dosage form on a spoon using 2
ml boiling tap water as extracting agent and a cigarette lighter as heating
means for a time period that is necessary to boil the water, and

15 c¢) filtering the solution using cotton,

wherein the opioid antagonist is present in said extract in a weight percent amount,

based on the total amount of opioid antagonist in the dosage form, that is more than

20 %-points, preferably more than 15 %-points, more preferably more than 12 %-
20  points less than the weight percent amount of opioid agonist present in the extract,

based on the total amount of opioid agonist in the dosage form.

In a further aspect the invention is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to substantially antagonize a therapeutic
25  amount of opioid agonist when both, the opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form of a controlled release dosage
form comprising a homogencous controlled release matrix formulation comprising a

hydrophobic material, including at least one hydrophobic polymer and at least one



+ + + Ph. Fur. * Iron oxide red (E 172) + NE* /EC Direc Iron oxide yellow (E
172) + NT* /EC Direc * current Edith The above descri bed dosage forns
wer e prepar SHOBY7HEPE7 extrusi on. Oxycodone hydrochl ori d€CAKE2REAPIdne

hydr ochl ori de are bl ended with povi done, ethylcellul ose, stearyl alcohol and

| actose, the blend is screened to renove 10aggl onerates and further bl ended.
The blend is nelt extruded utilizing a_hgated twin screw extruder, to form
strands which are mlled to produce granules. The granules arc bl ended with
tal c and magnesi um stearate, conpressed into capsul e shaped tablets, which are
then filmcoated. 15TAMPER TESTS Used Materials 2mlL Syringeslnjection needles
DB Pl astipal cil n(0,90x40mm 20 Batch 0502018100 Stericang Batch 981(2982510
-21 - 13/ Braun A LR - 1055314
Rengsdor f, Ger rraMr?\t %&?ﬁgf %gﬁ&qﬁﬁ &8:8581 %rEf?l%{f\;aLLQNI Iagﬁgﬁ%ﬁ@%néﬁﬁﬁgﬂ%al th
Enterprises, | neufAgrentiagannt v dpio@l antagehusit toipesyent the formation of an extract of said

controlled release matrix formulation comprising the opioid agonist by a one step

extraction procedure comprising the steps of:

5
a) crushing the formulation of one dosage form using a pill crusher or a
tablet mortar, or using two spoons, wherein the crushing is performed at
least 4 times using the spoons
b) extracting said crushed formulation on a spoon using 2 ml boiling
10 deionized water as extracting agent and a cigarette lighter as heating

means for a time period that is necessary to boil the water, and

c) filtering the solution using cotton,

wherein the opioid antagonist is present in said extract in a weight percent amount,
15  based on the total amount of opioid antagonist in the dosage form, that is more than

15 %-points, preferably more than 10 %-points, more preferably more than 7 %-

points less than the weight percent amount of opioid agonist present in the extract,

based on the total amount of opioid agonist in the dosage form.

20  In a further aspect the invention is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to substantially antagonize a therapeutic
amount of opioid agonist when both, the opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form of a controlled release dosage
form comprising a homogeneous controlled release matrix formulation comprising a

25  hydrophobic material, including at least one hydrophobic polymer and at least one
fatty alcohol or fatty acid, and said therapeutic amount of an opioid agonist and said

sufficient amount of opioid antagonist, to prevent the formation of an extract of said



10 North Attleboro, MA 02760, USADel | Papids, USA Tablet Mrtar Medi-d obe(r)
Vertriebs GrbH Eppstein, Germany 15 Extraction Tests: |) (Intravenous) The

met hods for “WOaW8¥¥Hg t he i ntravenous techni que invol v@§TEFIOUEHIAg a t abl et
of Exanple | or 2, followed by extraction into a small quantity of water. The
resultant solution was then drawmn into an insulin syringe. Crushing the

tabl ets was acconplished by using differignt pill crushers and stainless steel
t abl espoons. 25Using a heat extraction procedure the opioids are extracted
fromthe crushed material. The procedure required 2nml water, tap water or

dei oni zed water (D-water), a cigarette lighter for heating the solution on the
spoon, cotton to filter the solution, - 22 - and insulin syringes to transfer

the filtrate toc&ufoh@cﬁﬂ&eas%rm%mom tiorF® SRR B! R o 0AR1 £EPGRAL three

times. The quantity of oxycodone and nal oxone~ext terial was
eval uat ed 5 usi agraaorggsayuteebi@pnetdibdstwpstd: UV det ecti on at 230nm wavel engt h.
Percent recovery was cal cul ated on the basis of the total anmount of oxycodone
and nal oxone in the tablet that was determ ned at the beginning of the tests.
2) (sinple extracti an) dosksagthé &trevukaompel i0ngsdga dorprecgctpilbyrustienpl e

1l0extraction, the dgsage formwas crushed (10 tablet.s or le 1 or

2 experi ment] with Dpriicgia S RnRRa v A% b e AL acti on

sol vent (D water, aci degractasdotcaindlcd@ddretmhbng@bup@dicahizchheated to a specified
tenperature, shaken fo 5 mnute d 120 m es an nal ysed .f or

oxt Pactab 11ty Each ehstrnihut Gl Dopbar wit B el haRE EhuR 1y o
oxycodone and nal oxone(exy,naN, et dr2amahl ethiml efka| andasalevaforatied: si ng an
assay HPLC nmethod with UV det e(iti on at 230m wavel ength. Percent recovery was
cal cul ated on the basi 8"BfSEh¥d T8t QP AFORIRUEf oxycodone and nal oxone that was
determ ned gy the beginning of the tests. 20 3) (additional test) To simulate
the effect of swallowing the intact dosage formw th a hot, non-al coholic
drink, dei oni zeth¢igindhe qrrpidantagonishPreiedteid SUrean 2 tsieht PRIGEEE 29Bbet  of

Exanple 1 or 2 yasq gdged@nthoshd Jropdid @lagdm i theAbLBE rEROMIANY nfoR HAPM
tenperature, the nurky solution was transferred to a flask and neasured for

its 25 pH Each!l@Xpeaintierricrakls mosp@an &do-point prbmorreclefabliimiorsthes 3 dxycodone and
1o e, ekl A s ket (g, g 900 sy i usin en
recovery wass cabwed et éd o aentpd spisidozonibien thetdakagafmmmPregiratx ylwodone and
ral oxone hat VA SRESITLISHSl KSR IOLIR S A0S, L8 SR 1 o
Techni que Equi pmentes Régigrabgdh&fvomhieoige siRe griraced alSo pagentéebwimn deionized
water is used as extraction solvent and during extraction the deionized water is
heated to 50°C, preferably 75°C and most preferred 100°C for 5 minutes.
20
In a different aspect the invention is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to substantially antagonize a therapeutic
amount of opioid agonist when both, the opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form of a controlled release dosage
25  form comprising a homogenecous controlled release matrix formulation comprising a
hydrophobic material, including at least one hydrophobic polymer and at least one
fatty alcohol or fatty acid, and said therapeutic amount of an opioid agonist and said

sufficient amount of opioid antagonist, to prevent the formation of an extract of said



Treatment Extraction Time Extraction Solvent(s) Extraction Tenperature (C) n
I ntravenous Spoons, Pill Crusher, Syringe, Lighter, Cotton Sinple Crushed Ti

me required WO2860$563fat er 100 (boiling) al Si npl KCHEPPOHYEHer, d ass
Vial for Shaking, Water Bath, Thernmonmeter Slightly Mre Advanced Crushed 15
m nut es,

-12-

controlled release matrix formulation comprising the opioid agonist by a one step

extraction procedure comprising the steps of:

a) heating deionized water to 70°C
5 b) adding intact formulation of one dosage form and stirring for 15 minutes

¢) separating the extract

wherein the opioid antagonist is present in said extract in a weight percent amount,

based on the total amount of opioid antagonist in the dosage form, that is more than
10 15 %-points preferably more than 10 %-points less than the weight percent amount

of opioid agonist present in the extract, based on the total amount of opioid agonist in

the dosage form..

According to the present invention the opioid agonist is selected from alfentanil,
15  allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine,
butorphanol, clonitazene, codeine, desomorphine, dextromoramide, dezocine,
diampromide, diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol,
dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,
cthoheptazine, ethylmethylthiambutene, ethylmorphine, ectonitazene, ectorphine,
20  dihydroetorphine, fentanyl and derivatives, heroin, hydrocodone, hydromorphone,
hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,
lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
myrophine, narceine, nicomorphine, norlevorphanol, normethadone, nalorphine,
nalbuphene, mnormorphine, norpipanone, opium, oxycodone, oxymorphone,
25  papaveretum,  pentazocine, phenadoxone,  phenomorphan,  phenazocine,
phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,
propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable salts of any

of the forgoing and mixtures of any of the foregoing, and the like, preferably from



2 hours Water, 40% ethanol, 1TO 2N, CI TCOOTI 2N, NaOH 0.1N, 0.5 NI, 1 k , 2k
RT, 50, 75, 100 1(1' RI' RT RT Extraction Il Additional 4 ass
Vi al, Water YBAEWO8hEr noneter Sinple Intact 15 minutes WETEP20PHOSPEt

-13 -

pharmaceutically acceptable salts of any of codeine, morphine, oxycodone,

hydrocodone, hydromorphone, or oxymorphone

According to the invention the opioid antagonist is selected form the group of

5 naloxone, naltrexone and nalorphine.

According to a preferred embodiment of the invention the opioid agonist is
oxycodone hydrochloride and the opioid antagoninst is naloxone hydrochloride used

1n an amount ratio of 2:1.

10
According to the invention the dosage form comprises a homogeneous controlled
release matrix formulation comprising a hydrophobic material, including at least one
hydrophobic polymer and at least one fatty alcohol or fatty acid, and said therapeutic
amount of an opioid agonist and said sufficient amount of opioid antagonist.

15

Preferably the hydrophobic material is an alkyl cellulose, especially ethyl cellulose.
Preferably the amount of the hydrophobic material, preferably the alkyl cellulose,
more preferably ethyl cellulose, is less than 20 % (by wt), preferably less than 15 %
(by wt), most preferred less than 10 % (by wt) but more than 5 % (by wt) of the

20  controlled release matrix formulation. The alkyl cellulose can be used in the form of

particles or aqueous alkyl cellulose dispersions.

In case of ethyl cellulose particles, the ethyl cellulose has preferably a viscosity in
the range of 3 to 110 cP, when measured in a 5 % solution at 25 °C in an Ubbelohde

25  viscosimeter with a solvent of 80 % toluene and 20 % alcohol. Preferably, the
viscosity is in the range of 18 to 110 cP and most preferred in the range of 41 - 49 cP.
A suitable ethyl cellulose is provided by Dow Chemical Company under the trade

name Ethocel ™ Standard 45.



10The test results are as fol loss, s. Test results "intravenous" using
Exanple 1 Crushing Method Water % recovery Oxycodone* % recovery Nal oxone*
"' A % poi VQ2P7P$6r usher ACTS-MVED Tap Water 67 5 6 1PCTABPETONBYt ar Tap
Water 69 58 11 Pill Crusher EZ-SWALLOWTr Tap %Water 68 58 10

-14 -

In case of aqueous ethyl cellulose dispersions, a dispersion of ethyl cellulose 20 cP
with dibutyl/sebacate, ammoniumhydroxide, oleic acid and colloidal anhydrous silica

is preferred, which is available under the trade name Surlease "™ E-7-7050.

According to the present invention the hydrophobic polymer is used in combination
with at least one second controlled release matrix material selected from Ci» to Cse
aliphatic alcohols and the corresponding aliphatic acids, preferably stearyl alcohol,
cetyl alcohol and cetostearyl alcohol and the corresponding stearic and palmitic acids
10 and mixtures thereof, wherein the amount of C, to Cs6 aliphatic alcohol or aliphatic
acid is preferably at least 5 %, more preferred at least 10 % (by wt), more preferred
at least 15 % (by wt) and most preferred 20 % to 25 % (by wt) of the controlled

release matrix formulation.

15  The dosage form may comprise, besides the hydrophobic polymer, preferably the
alkyl (ethyl) cellulose, and the aliphatic alcohol or aliphatic acid, fillers and
additional substances/adjuvants, such as granulating aids, lubricants, dyes, flowing

agents and plasticizers.

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

as fillers.

25  Povidone may be used as granulating aid.



WO 20071085637PCT/ EP2007/ 050751 - 24 - Pill Crusher ACU-MED D-Water 78 72 6
Tabl et-Mrtar DWater 72 67 5 Pill Crusher EZ- SWALLOWN D-VWater 69 64 5 Two
Spoons ( Cr usk@a2'¢pHes) Tap Water 75 63 12 Two Spoons FPEIHFEHEH'RTHi nes) Tap
Water 72 60 12 Two Spoons (Crushed 4 |lines) D-Water 80 74 6 Two Spoons
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Highly-dispersed silica (Aerosil™), taleum, corn starch, magnesium oxide and
magnesium- or calcium stearate may preferably be used as flowing agents or

lubricants.

5  Magnesium stearate and/or calcium stearate can be preferably be used as lubricants.

Fats like hydrated castor oil can also preferably be used.

According to such certain embodiments, a formulation is especially preferred which
comprises ethylcellulose, stearyl alcohol, magnesium stearate as lubricant, lactose as

10 filler and providone as a granulating aid.

The production of the homogenous controlled release matrix formulation or
preliminary stages thereof, which are in accordance with the invention, by extrusion
technology is especially advantageous.

15
In one preferred embodiment, pharmaceutical formulations or preliminary stages
thereof are produced by melt extrusion with co- or counter-rotating extruders
comprising two screws. Another such preferred embodiment is the production by
means of extrusion, with extruders comprising one or more screws. These extruders

20  may also comprise kneading elements.

Extrusion is also a well-established production process in pharmaceutical technology
and is well known to the person skilled in the art. The person skilled in the art is well
aware that during the extrusion process, various parameters, such as the feeding rate,
25  the screw speed, the heating temperature of the different extruder zones (if
available), the water content, etc. may be varied in order to produce products of the

desired characteristics.



(Crushed 8 Iinmes) D-Water 82 75 7 Average of 3 replicates The results are
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The aforementioned parameters will depend on the specific type of extruder used.
During extrusion the temperature of the heating zones, in which the components of
the inventive formulation melt, may be between 40 to 120 °C, preferably between 50
to 100 °C, more preferably between 50 to 90 °C, even more preferably between 50 to
5 70 °C and most preferably between 50 to 65 °C, particularly if counter-rotating twin

screw extruders (such as a Leistritz Micro 18 GGL) are used. The person skilled in
the art is well aware that not every heating zone has to be heated. Particularly behind
the feeder where the components are mixed, cooling at around 25 °C may be
necessary. The screw speed may vary between 100 to 500 revolutions per minute

10 (rpm), preferably between 100 to 250 rpm, more preferably between 100 to 200 rpm
and most preferably around 150 rpm, particularly if counter-rotating twin screw
extruders (such as a Leistritz Micro 18 GGL) are used. The geometry and the
diameter of the nozzle may be selected as required. The diameter of the nozzle of
commonly used extruders typically is between 1 to 10 mm, preferably between 2 to 8

15  mm and most preferably between 3 to 5 mm. The ratio of length versus diameter of
the screw of extruders that may be used for production of inventive preparations is

typically around 40 : 1.

Generally, the temperatures of the heating zones have to be selected such that no

20  temperatures develop that may destroy the pharmaceutically active compounds. The
feeding rate and screw speed will be selected such that the pharmaceutically active
compounds are released from the preparations produced by extrusion in a sustained,
independent and invariant manner. If e.g. the feeding rate is increased, the screw
speed may have to be increased correspondingly to ensure the same retardation.

25
The person skilled in the art knows that all the aforementioned parameters depend on

the specific production conditions (extruder type, screw geometry, number of
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components etc.) and may have to be adapted such that the preparations produced by

extrusion provide for the required release.

Preferably the Ci» to Cse aliphatic alcohol or aliphatic acid melts and the
ethylcellulose can be dissolved in said Cy; to Csg aliphatic alcohol or aliphatic acid

during the melt extrusion process to enhance homogeneity.

According to a preferred embodiment of the invention ethyl cellulose is used in an
amount less than 10 % (by wt) but more than 5 % (by wt) of the matrix formulation
and the Ci» to Cse aliphatic alcohol is steary alcohol used in an amount of between
20% and 25 % (by wt) and the opioid agonist is oxycodone hydrochloride and the
opioid antagoninst is naloxone hydrochloride which are present in the dosage form in
an amount ratio of 2:1 and the controlled release matrix formulation is prepared by a

melt extrusion process.

According to the invention the resulting controlled release matrix formulation can be
used in the form of multi particulates or the formulations can be formed into a tablet.
The multi particulates or the tablet can be film coated. The film coat can provide
further controlled release. In preferred embodiments the film coat does not provide

further controlled release.

The invention is further described by means of an oxycodone
hydrochloride/naloxone hydrochloride with an amount ratio to 2:1, namely
10mg/5mg and 40mg/20mg. It should however be understood that the following
description is illustrative only and should not be taken in any way as restriction of the

invention.



Pill Crusher
Water 77 69

10

El - SWALLOW D-Water 70 67 3 Two Spoons (Crushed 4 tines) Tap

WO 20071085637PCT/ EP2007/ 050751 - 25 - Two Spoons (Crushed 8
times) Tap WEPEW7A6E 66 Two Spoons (Crushed 4 tines) BCREPEN798789 7 Two
Spoons (Crushed 8 tines) D-Water 79 76 3
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Preparation of the Oxycodone/Naloxone dosage forms comprising 10mg/5mg and

20mg/40mg oxycodone hydrochloride and naloxone hydrochloride.

EXAMPLE 1

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

mg naloxone hydrochloride

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

Oxycodone hydrochlorid anhydrous 10.00
Component weight [mg/tablet]
naloxone hydrochloride dihydrate 5.45
corresponding to

Naloxone hydrochlorid anhydrous 5.00
Povidone K30 5.00

Ethyl cellulose 45 cp 10.00

Stearyl alcohol 25.00

Lactose monohydrate 64.25

Talc 2.50
Magnesium-Stearate 1.25

film coating opadry II HP white — 3.72
85F18422°

1) calculated based on expected moisture content

o

qualitative composition: see Table 1
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Test results "sinple extraction"” using Exanple 1 Solvent Tenperature/ Tinme
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EXAMPLE 2

Oxycodone/naloxone dosage form comprising 40 mg oxycodone hydrochloride and

20 mg naloxone hydrochloride

5
Component weight [mg/tablet]
Oxycodone hydrochloride” 42.00
corresponding to
Oxycodone hydrochlorid anhydrous 40.00
naloxone hydrochloride dihydrate 21.80
corresponding to
Naloxone hydrochlorid anhydrous 20.00
Component weight [mg/tablet]
Povidone K30 14.50
Ethyl cellulose 45 cp 24.00
Stearyl alcohol 59.00
Lactose monohydrate 109.00
Talc 5.00
Magnesium-Stearate 2.5
film coating opadry I HP yellow 8.33
85F32109°

2) calculated based on expected moisture content

(o]

qualitative composition: see Table 1



98 99 D-Water 50"C5mn 15mn 7.0 84 84 0 D-VWater 50"C5mn 12(hnin 7.0
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TABLE 1:

Qualitative composition of the film coat

5
Opadry 11 HP white pink yellow Reference to
85F18422 85F24151 85F32109| Standard
Polyvinylalcohol part. + + + Ph. Eur. *
hydrolized
Titanium dioxide (E 171) + Ph. Eur. *
Macrogol 3350 + Ph. Eur. *
Talcum + Ph. Eur. *
Iron oxide red (E 172) + NF* /EC Direc
Iron oxide yellow (E 172) + NF* /EC Direc
* current Editic

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

tablets, which are then film coated.

15 TAMPER TESTS
Used Materials
2ml Syringes Injection needles
DB Plastipak™ (0,90x40mm)

20  Batch 0502018 100 Sterican®

Batch 98K2982510
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1(0"C/Smin 15mn 71 98 95 3 Sol vent Tenperature/ Tine

221 -

B/Braun Melsungen/Germany

Cotton

Lohmann Rauscher
Batch 1055314
Rengsdorf, Germany

ACU-Med Pill Crusher EZ-SWALLOW™ Pill Crusher
Health Enterprises, Inc. American Medical Industries
North Attleboro, MA 02760, USA Dell Papids, USA

Tablet Mortar

Medi-Globe® Vertriebs GmbH
Eppstein, Germany

Extraction Tests:

1) (Intravenous) The methods for evaluating the intravenous technique involved
crushing a tablet of Example 1 or 2, followed by extraction into a small quantity of
water. The resultant solution was then drawn into an insulin syringe. Crushing the
tablets was accomplished by using different pill crushers and stainless steel

tablespoons.

Using a heat extraction procedure the opioids are extracted from the crushed
material. The procedure required 2ml water, tap water or deionized water (D-water),

a cigarette lighter for heating the solution on the spoon, cotton to filter the solution,
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and insulin syringes to transfer the filtrate to a flask for analysis. Each experiment

was repeated three times.

The quantity of oxycodone and naloxone extracted from the material was evaluated
using an assay HPLC method with UV detection at 230nm wavelength. Percent
recovery was calculated on the basis of the total amount of oxycodone and naloxone

in the tablet that was determined at the beginning of the tests.

2) (simple extraction) To simulate tampering the product by simple
extraction, the dosage form was crushed (10 tablets or Example 1 or 2/experiment)
with a pill crusher, combined with 100ml of an extraction solvent (D-water, acidic,
basic and 40% ethanol media), heated to a specified temperature, shaken for 15
minutes and 120 minutes and analysed for extractability. Each experiment was

repeated 3 times.

The quantity of oxycodone and naloxone extracted from the material was evaluated
using an assay HPLC method with UV detection at 230nm wavelength. Percent
recovery was calculated on the basis of the total amount of oxycodone and naloxone

that was determined at the beginning of the tests.

3) (additional test) To simulate the effect of swallowing the intact dosage form
with a hot, non-alcoholic drink, deionized water (D-water) was heated to 70°C, the
intact tablet of Example 1 or 2 was added and stirred for 15min. After cooling to
room temperature, the murky solution was transferred to a flask and measured for its
pH. Each experiment was repeated 3 times.

The quantity of oxycodone and naloxone extracted from the material (murky

solution) was evaluated using an assay HPLC method with UV detection at 230 nm

98 100 2 znkkaa, a.

\

\



Et hanol 40% RT 15nmn 6.6 58 58 0 Et hanol
WD 20071085637PCT/ EP2007/ 050751 - 26 -
Cl- 13C001- 1 WR2®T0%9H i n 2.1 100 102

40% RT s.\" 120mn 6.6 100 99

GETTIOOH 2N RT 15mn 2.1 78 79 1
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wavelength. Percent recovery was calculated on the basis of the total amount of

oxycodone and naloxone that was determined at the beginning of the tests.

The details of the test procedures are summarized in Table 2 below.

5
TABLE 2
Tampering Equipment Knowledge Dosage Form Extraction Extraction TE;:r:ﬁ;lt(:;e
Technique Required Required Treatment Time Solvent(s) ?"C)
Spoons,
D Pill Crusher, . Time required 100
Intravenous |  Syringe, Simple Crushed t0 boil Waer (boiling)
— | Lighter, Cotton
Wat
Pill Crusher, 20 atgrv | RT, 50, 75, 100
;). Glass Vial for . . o ethanol,
Simpl Shaking Slightly More Crushed 15 minutes, HCL 2N, RT
Slmpre W B Advanced 2howrs | CH;COOH 2N, RT
Extraction | ater att’ NaOH 0.1N, RT
- ermometer 0.5N, IN. 2N RT
1)_ Glass Vial,
Additional Water Bath, Simple Intact 15 minutes ‘Water 70
Test Thermometer
10 The test results are as follows.

Test results "intravenous" using Example 1

. % recovery % recovery .
Crushing Method Water Oxveodone™ Naloxone® A % points
Pill Crusher
ACU-MED Tap Water 67 56 11
Tablet-Mortar Tap Water 69 58 11
Pill Crusher
EZ-SWALLOW Tap Water 68 58 10




2 NaCH 2N RT 15min 13.8 12 76 64 NaOH 2N RT 120min 13S 12 77 65 NaOH 1N
Rl 15mn 13.7 9 52 53 NaOH IN RT 120mn 13.7 12 68 56 NaOH 0. 5N RT 15mi n

WO 2007/085637 PCT/EP2007/050751
_24 -
Pill Crusher
ACU-MED D-Water 78 72 6
Tablet-Mortar D-Water 72 67 5
Pill Crusher )
EZ-SWALLOW D-Water 69 64 5
Two Spoons )
(Crushed 4 times) Tap Water 75 63 12
Two Spoons )
(Crushed 8 times) Tap Water 72 60 12
Two Spoons i
(Crushed 4 times) D-Water 80 4 6
Two Spoons i
(Crushed 8 times) D-Water 82 75 7

o Average of 3 replicates

The results are also presented in Figures 1 and 2.

5 Test results "intravenous' using Example 2

Crushing Method Water O(;/: l:;:l‘;)ez* 1:?; ;3;0(:’;3 A % points
I:gg_ml\:gg Tap Water 73 66 7
Tablet-Mortar Tap Water 67 61 6

Crushing Method Water OO)/; l:;‘:l‘;elz* 1:?; i'(e);o(:’;g A % points

EZP-ISH\XS:XJLSEeOrW Tap Water 66 59 7
}:ggfulvf‘gg D-Water 76 72 4
Tablet-Mortar D-Water 68 65 3

. Zfiisu\g;“iggw D-Water 70 67 3

(Cfu‘z}?ezp;;’;fes ) Tap Water 77 69 8




13.5 8 51 43 NaCH 0.5N RT 1201mm 13.5 12 71 59 NaOH 0. 1N Rl 15rnin 13.0 15 43
28 NaOH 0.1 N RT 120m n 12.9 20 67 47 Average of 3 replicates The results
are al so pr&¥@Até@H Figures 5 to 7. 5Test results "si FFTEPERTPAHET on" using
Exanmpl e 2 Sol vent Tenperature/ Tinme StirrinWinme PH (Test - so lution) %
recovery Oxvcodone* 9% recovery Nal oxone*
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Two Spoons .
(Crushed 8 times) Tap Water 74 66 g
Two Spoons .
(Crushed 4 times) D-Water 76 69 .
Two Spoons .
(Crushed 8 times) D-Water 79 76 ;

* Average of 3 replicates

The results are also presented in Figures 3 and 4.

Test results "simple extraction" using Example 1

PH % recove % recover °
Temperature/ | o ing/Time |  (Test- orecovery | sorecovery | A%

solution)

Solvent

Time Oxycodone* | Naloxone* | points

D-Water RT 120min 6.9 98 99 1
D-Water 50°C/5min 15min 7.0 84 84 0
D-Water 50°C/5min 120min 7.0 99 100 1
D-Water 75°C/5min 15min 7.2 98 97 1
D-Water 75°C/5min 120min 7.0 98 98 0
D-Water 100°C/5min 15min 7.2 98 95 3

not

HCI 2N RT 15min measurable 75 75 0
i
HCI 2N RT 120min | measorable 98 100 2
Ethanol .
o RT 15min 6.6 58 58 0
Ethanol .
oo RT 120min 6.6 100 99 1



A % points D-Water RI 15min 6.7 82 83 1 N...... nordoonDOOr., N. N

N. 8. . Nw. . . D-Wrater Rl 120mn 6.7 96 96 0 D-Water 50"C/5mn 15mn 6.7 90
WO 2007/085637 PCT/EP2007/050751
226 -

CHﬂzcl\?OH RT 15min 2.1 78 79 1
CH32CI\?OH RT 120min 2.1 100 | 2
NaOH 2N RT |  15min 13.8 12 % | e

NaOH 2N RT 120min 13.8 12 77 65

NaOH IN RT 15min 13.7 9 52 53

NaOH IN RT 120min 13.7 12 68 56

NaOH 0.5N RT 15min 13.5 8 51 8
NaOH 0.5N RT 120min 13.5 12 71 59
NaOH 0.1N RT 15min 13.0 15 43 28
NaOH 0.1N RT 120min 12,9 20 67 47

* Average of 3 replicates

The results are also presented in Figures 5 to 7.

5 Test results "simple extraction" using Example 2
PH % % [
Solvent Temperature/ Stirring/Time | (Test- o recovery o recovery A %

Time

* % .
soltion) | OXycodone* | Naloxone* | points
T T T T T T R

D-Water 50°C/5min 15min 6.7 90 90 0
D-Water 50°C/5min 120min 6.6 98 98 0
D-Water 75°C/5min 15min 6.9 97 95 2
D-Water 75°C/5min 120min 6.9 99 97 2
D-Water 100°C/5min 15min 7.0 98 95 3

D-Water 100°C/5min 120min 7.1 98 95 3

HC1 2N RT 15min measurable 65 65 0




90 0 D-Water 50"C/5min 120mn 6.6 98 98 0 D-Watcr 75C/5mn 15mn 6.9 97 95

"-> - D-Water 75C1/5min 120mn 6.9 99 97 -, - D-Water 100"C/5mn 15mn 7.0 98
95 3 D \\t 8¥0 249008563 7n PCT/EP2007/050751
_27 .-
HCI 2N RT 120Mmin | meaorabie 08 99 1
E%ﬁ;"l RT 15min 6.6 79 80 |
Eﬁ;"l RT 120min 66 97 98 1
| CH32CI\?OH RT \Smin | 21 | 84 g4 | 0
CH,COOH RT 120min 2.1 99 99 0
2N |

NaOH 2N | RT 15min 13.8 4 53 49
NaOH 2N RT 120min 13.8 4 63 59
N R e — ——— »
NaOH IN RT 120min 13.7 6 85 79
NaOH 0.5N RT 15min 13.4 6 54 48
NaOH 0.5N RT 120min 13.4 6 83 77

Solvent Temp.erature/ Stirring/Time (TILE— 7 recovery 7o recovery A.%

Time solutiony | OXycodone™ | Naloxone* | points
NaOH 0.1N RT 15min 12.8 9 46 87
NaOH 0.1N RT 120min 12.7 10 76 66

* Average of 3 replicates

The results are also presented in Figures 8 to 10.

Test results "additional test"

5
Example 1 6.8 99 90 9
Example 2 6.9 96 94 4

* Average of 3 replicates



120mn 7.1 98 95 en 1 C HC1 2N RT 15m n not nacHsurabl e 65 65 WO
20071085637PCT/ EP2007/ 050751 - 27 - HC1 2N RT 120tnth not neasurable 98 99
Et hanol 40%ET29%83%56376. 6 PCT/EP2007/050751
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The results are also presented in Figure 11.

The results of all experiments confirm that typical street abuse i.e. separation of the

oxycodone from the naloxone from the oxycodone/naloxone tablets is not possible.
5  The difference in the relative amount of oxycodone and naloxone extracted by the

test based on the amount present in the extracted tablets (A % points) is small in

cases where a larger relative amount of oxycodone is extracted.

It is not possible to separate the components oxycodone and naloxone from each

10 other by simple extraction and/or different crushing methods.

The recovery rate of both substances is comparable in all experiments, except simple
extraction in basic media. In these experiments, it can be observed, that the
concentration of extracted oxycodone is significantly lower than naloxone. After

15  filtration, the remaining mass isn’t usable for any conventional abuse activities. It
also contains the tablet matrix and oxycodone is soaked with strong caustic. A
purification procedure would probably not be practicable on the street, because this

would depend on the ability to carry out an advanced extraction.



79 80 1 Ethanol 400/ RT 120mn 6.6 97 98 1 CH3COCH 2N RT 15min 2.1 84
84 0 CH3COOH 2N RT 120mn 2.1 99 99 O s
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CLAIMS
1. Use of an amount of an opioid antagonist in an amount at least

5  sufficient to substantially antagonize a therapeutic amount of opioid agonist, when

both, the opioid agonist and the opioid antagonist, are administered intravenous at
the same time, in the form of a controlled release dosage form comprising a
homogeneous controlled release matrix formulation comprising a hydrophobic
material, including at least one hydrophobic polymer and at least one fatty alcohol or

10 fatty acid, and said therapeutic amount of an opioid agonist and said sufficient
amount of opioid antagonist, to prevent the formation of an extract of said controlled
release matrix formulation comprising the opioid agonist by a one step extraction

procedure comprising the steps of:

15 a) crushing the formulation of one dosage form using a pill crusher or a
tablet mortar, or using two spoons, wherein the crushing is performed at
least 4 times using the spoons,

b) extracting the crushed formulation of one dosage form on a spoon using 2
ml boiling tap water as extracting agent and a cigarette lighter as heating
20 means for a time period that is necessary to boil the water, and

c) filtering the solution using cotton,

wherein the opioid antagonist is present in said extract in a weight percent
amount, based on the total amount of opioid antagonist in the dosage form, that is
25  more than 20 %-points less than the weight percent amount of opioid agonist present

in the extract, based on the total amount of opioid agonist in the dosage form.



NaCH 2N Rl 15min 13.8 4 53 49 NaOH 2N RT 120tmm 13,8 4 63 59 NaCH IN RI

15t ni n

13.7 6 60 54 NaOH IN Rl 120tmm 13.7 6 85 79 NaOH 0.5N Rl 15min 13.4 6 54 48
NaOH 0. 5N RIWO 2007/085637 PCT/EP2007/050751

10

15

20

25

-30 -

2. Use according to claim 1 to prevent the formation of an extract,
wherein the opioid antagonist is present in said extract in a weight percent amount,
based on the total amount of opioid antagonist in the dosage form, that is more than
15 %-points, preferably more than 12 %-points less than the weight percent amount
of opioid agonist present in the extract, based on the total amount of opioid agonist in

the dosage form.

3. Use of an amount of an opioid antagonist in an amount at least
sufficient to substantially antagonize a therapeutic amount of opioid agonist when
both, the opioid agonist and the opioid antagonist, are administered intravenous at
the same time,, in the form of a controlled release dosage form comprising a
homogeneous controlled release matrix formulation comprising a hydrophobic
material, including at least one hydrophobic polymer and at least one fatty alcohol or
fatty acid, and said therapeutic amount of an opioid agonist and said sufficient
amount of opioid antagonist, to prevent the formation of an extract of said controlled
release matrix formulation comprising the opioid agonist by a one step extraction

procedure comprising the steps of:

a) crushing the formulation of one dosage form using a pill crusher or a
tablet mortar, or using two spoons, wherein the crushing is performed at
least 4 times using the spoons

b) extracting said crushed formulation on a spoon using 2 ml boiling
deionized water as extracting agent and a cigarette lighter as heating
means for a time period that is necessary to boil the water, and

c) filtering the solution using cotton,

wherein the opioid antagonist is present in said extract in a weight percent

amount, based on the total amount of opioid antagonist in the dosage form, that is
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more than 15 %-points less than the weight percent amount of opioid agonist present

in the extract, based on the total amount of opioid agonist in the dosage form.

4. Use according to claim 1 to prevent the formation of an extract,
5  wherein the opioid antagonist is present in said extract in a weight percent amount,
based on the total amount of opioid antagonist in the dosage form, that is more than
10 %-points, preferably more than 7 %-points less than the weight percent amount of
opioid agonist present in the extract, based on the total amount of opioid agonist in
the dosage form.
10
5. Use of an amount of an opioid antagonist in an amount at least
sufficient to substantially antagonize a therapeutic amount of opioid agonist, when
both, the opioid agonist and the opioid antagonist, are administered intravenous at
the same time, in the form of a controlled release dosage form comprising a
15  homogeneous controlled release matrix formulation comprising a hydrophobic
material, including at least one hydrophobic polymer and at least one fatty alcohol or
fatty acid, and said therapeutic amount of an opioid agonist and said sufficient
amount of opioid antagonist, to prevent the formation of an extract of said controlled
release matrix formulation comprising the opioid agonist by a one step extraction

20  procedure comprising the steps of:

a) crushing the formulation of 10 dosage form using a pill crusher
b) extracting said crushed formulation in a glass vial using 100 ml of
extraction solvent selected from the group of deionized water,
25 hydrochloride acid (2N), acetic acid (2N), sodium hydroxide solution
(0.IN, 0.5N, 1N or 2 N) and ethanol (40%), and shaking for at least 15

minutes at least room temperature,
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The results of all experiments confirmthat typical street abuse i.e.
separation of the oxycodone fromthe nal oxone fromthe oxycodone/ nal oxone
tablets is not possible. 5The differencepi.n the relative anount of oxycodone
and nal oxone extracted by the test based on the anpbunt present in the
extracted tablets (A % points) is small in cases where a larger relative
anount of oxycodonc is extracted. It is not possible to separate the
conponent s oxycodonc and nal oxonc from each 10ot her by sinple extraction
and/or_different cf ushl-ng iiehRafsm m@tiggggefl@{rysafd%ﬁaaﬁnp% nSfRsh@nces is
conparable in all experinents, excé%t Si e extraction i1n basic nmedia. In

t hese experi nmentsounittbagdonitle: tobbbanwatof aphad anthgonsomdbndasags form,dlfiat ext r act ed
oxycodonc is significantd Y filtration, the
remai ni ng mass iglg{nQ tb é:nufsbta{()’ﬁ)é)k@%ﬁgséﬁ%qg%ﬁégﬁ%?g&%%ﬁ aﬂahﬁtgoef %glc(:)H %igioﬁllgﬂepggse?tt al so
cont ai ns t he t alltet exmtt; basedordthoxytdadond df spisoladgedsivin the detagefigmcausti c. A
purification.procedure woul d probably not be practicable on the street,
because thi s woul d depend on the ability to carry out an advanced extraction.
- 29 - CLAIMS 1. Use @f amsanmofiingdb caim 6pd pictenathicdganiisd of aa ecatac@nount at | east

wherein the opioid antagonist is present in said extract in a weight percent amount,
based on the total amount of opioid antagonist in the dosage form, that is more than 5
%-points or more than 3 %-points less than the weight percent amount of opioid

10 agonist present in the extract, based on the total amount of opioid agonist in the

dosage form.

7. Use according to claims 5 or 6 to prevent the formation of an extract,

wherein shaking is performed for 120 minutes.

15
8. Use according to any one of claims 5 to 7 to prevent the formation of
an extract, wherein deionized water is used as extraction solvent and during
extraction the deionized water is heated to 50°C, preferably 75°C and most preferred
100°C for 5 minutes.
20

9. Use of an amount of an opioid antagonist in an amount at least
sufficient to substantially antagonize a therapeutic amount of opioid agonist, when
both, the opioid agonist and the opioid antagonist, are administered intravenous at
the same time, in the form of a controlled release dosage form comprising a

25  homogeneous controlled release matrix formulation comprising a hydrophobic
material, including at least one hydrophobic polymer and at least one fatty alcohol or
fatty acid, and said therapeutic amount of an opioid agonist and said sufficient

amount of opioid antagonist, to prevent the formation of an extract of said controlled



S5sufficient to substantially antagonize a therapeutic anmount of opioid

agoni st, when both, the opioid agonist and the opioid antagonist, are

admi ni st er edVPA7/88%6Hous at the same tine, in the form SCTEPEYHINGI ed rel ease
dosage form conprising a honogeneous controlled rel ease matrix fornulation
conprising a hydrophobic material, including at |east one hydrophobic pol yner
and at | east one fatty al cohol or 10fattyy_acid, and said therapeutic anmount of
an opioid agoni st and said sufficient amount of opioid antagonist, to prevent
the formation of an extract of said controlled release matrix formnul ation
conprising the opioid agonist by a one step extraction procedure conprising
the steps of: 15a) crushing the fornul ati on of one dosage formusing a pill
crusher or a ta : : L ng. i ing is
ertormed at | ehur i ke Bk SR e RRAR o B SO A g RA B L he
fornul ati on of precddosagwrifiog theokkpaospoon using 2 m boiling tap
wat er as extracting agent and a cigarette lighter as heating 20neans for a
time period that is necessary to boil the water, and c) filtering the solution

usi ng cotton, a)wheheitmg tlhieniegi watek tafiddgoni st is present in said extract
in a weight percent .amount,. based.on the total anount of opioid antagonist in
t he dosage fgrnl thé{ isaé n%%igg@ﬁgﬂm§5“¢§%%ﬁ%?%a g%%m{t%ﬁl Elﬁéight per cent

amount of opioi d aganinstes present in the extract, based on the total anount of
opi oid agonist in th? dosage form -30 - 2. Use according to claim|l
to prevent the fornme?i on SRS ERCFEE  wherein the opioid antagonist is
present in said extract in a weight percent anount, based on the total anount
of opioid antagonist in the dosage form that is nore than 15 % points,
preferably nore thanVAZCBd5SPHIGINREERISERRIFSTHE SR GHEC Jot WERE REFSTEInt  5of

opi oi d agoniigt RHESEMHasdddnliEoBXENAGE of RRASEGhi@bntshR thOlRhgcADRMNEt @f Opi 0i d
agoni st in the dosage form . 3. Use of an anobunt of an opioid

ant agoni st i n aloEBUNE> AtPojnéulsts thafthe wiightPerensie iRl AROBIRt IgSHi ze a
therapeutic amynhe Ofira@PbREHRGO NS amdaNr LPBREonik L (1RRIQIE r@@ONi st and the
opi oid antagonist, are adm nistered intravenous at the sane tinme" in the form
of a controlled rel ease dosage form conprising a honogeneous controll ed

rel ease matrix formipli on. GONRALALNG R0 RY e ORRARIGIRLEE|AloxhC! uding at

| east one hydrophobi c pol yner and at ["east ' one atty alcohol or fatty acid,
and sai d t héf apebticio tenenioid aghzearst oproed ingphéxdtactand weahtpeeshf irgouwnt  15anount
of opioid ant agpil Bn Eh‘é LI %%ﬁﬁtofgpﬁidfa%{agg&iétqgth%fdo%lge ?8911" %gttis %orestﬁ%nd
control | ed rel ease matrix formulation co rrsing t opl 6i d agoni st by a one
step extracti onlpvomeds ices banir wsighgpdrévet st@psoiafpioid agonist pripsent mshd ng t he

formul ati on of one dpsage form,usin ill crusher or a.20tablet nortar, or
using two spoonggmﬁhg?@?ﬁl@ﬁgg%98§ﬁ ﬁgoﬁ@mkgPWﬁfﬂﬁﬁcﬁﬁgFéﬁgk 4 times using the

spoons b) extracting said crushed forrulation on a spoon using 2 m boiling

dei oni zed er as extractin ent and a cigarette |ighter .ag heating neans
for a tine ériod that is*h %@%@%ﬁ@a?%“ﬁ&ﬁﬁ“%ﬁgmaﬂgéﬁf IHEDEDE £iltering the
sol ution using egiti@fiens is prepared¥ies @tINedthi€iod pleP tdfoant AgABESbud Batpk.esent in said
extract in a weight percent amount, based on the total anount of opioid
antagoni st in thc dosage form that is -31- nore than 15 % points |ess than

the wei ght percent amuntysehc@RIiR @ AYORE st thPHRS&IMg ¢ifink NEh&%h IRCpiciased on
the total anpbunt of opioid agonist in the dosage form 4,

| : . m. . Use
according to cl &isicaiet dropy @iraiwpil HerotraniporPredinaindxidinge bsnzyBnafpietei n t he
opi oi d ant agoni §ditasnif, EHEnorphikal SLt&PEARET cloRitBcie] &likinPe e&MorgRUNt, based
on the total amount of opioid antagonist in the dosage form that is nore than
10 % poi nts, preéfaeapianignr ededeainc.7 Hapaireinisie] eghandiplivnehe digidgtepdgyes: cent
amount of opi oi g, a990bshinR! 8S&AL« he- X5 5A T dinRaSBh. At e QL nount of
opi oi d agoni st ?h9§'eb§bg§ggéfb§ﬁ§8ﬁg: q)é&r%’éﬁﬁﬁbz of Qﬁ&gﬁgﬁhtﬁgpﬁan opi oi d
ant agoni st i n abutaptunt dippajeeast cgafdinsi entthaheptgzibst anthylaicthylthinmbgfom. ze a
t herapeutic anount of opioid agonist, when both, the opioid agonist and the
opi oid antagonist, are adnm nistered intravenous at the sanme tinme, in the form
of a controlled rel ease dosage form conprising a



15honogeneous controll ed rel ease matrix formul ati on conprising a hydrophobic
material, including at | east one hydrophobic polynmer and at | east one fatty
al cohol or fYMPEYP7EEFH, and said therapeutic anount of aXCEFPHOYEO{EAni st and
said sufficient amount of opioid antagonist, to prevent the formation of an
extract of said controlled release matrix fornulation conprising the opioid
agoni st by a one step extraction 20procedure conprising the steps of: a)
crushing the formulation of 10 dosage formusing a pill crusher b) extracting
said crushed formulation in a glass vial using 100 m of extraction sol vent
selected fromthe group of deionized water, 25 hydrochloride acid (2N),
acetic acid (2N), sodi um hydroxide solution (0.1N, 0.5N, INor 2 N) and

et hanol (40%, ap [Ng QX ﬁgﬁh ' thieast l.gpperature,
- 32 - mﬁéggﬁﬂﬁﬁkéggb?gfgaéﬁt gd%%ggmkgﬂ%ﬁgg%nft] Sg?gggitﬁggt ina
wei ght percent beroont , hslagedorgn t Inalreratralhonanountdraefpaipilior.d astmaglodpst in t he
dosage form th [ S..hore t % pQJ an ig .cent anount
of opioid agoni g%togﬁ%é‘g’glﬁt Bk ?%’8@6%%2@%?%% ahE O HeoBEGRET opi oi d
agoni st i n the oepageolf onatazo&ine, methadonb, nids@oacoangliimg mprophia¢, mbcdiee, pr event
the formatiop of, an,sirach. ensi i Lhg. onkold, anladonstal sopresent in said
extract in a meléﬁPlBer%eﬁf arount: "BASEE T PndP e At Unt's q%piOid
antagoni st i n thepgesage boim bdhadbddns, netyendiitdne,5 Pppeidnis, opent@sEnd, han 3
% points | ess than the wejght rcent amount of opj.oi d. 10agoni st present in
Che et ract . babBiedHorh e Ao RB T ST E On U KB HOidge. F or m
&/h Use ac;:]olr( di ngrobﬁbptéz?ib,nﬁrogle?ﬁl, Frob@idpice yebxytpRencl owftm@idiQfilidie aiar@Xbr, Sct,
erein shaking is perforne or, 120 m nutes. 15 . . 8. e according to
any one of cl ai A a%@&ﬂﬁﬁ“tf&ﬂfﬁp@{ﬁeﬁelt% %&nf/(??%fpfﬁem@fmsﬁﬂé%eégztal}y G i n
dei oni zed way er fdr§yosethPde ﬁl&é,g@é}tﬂa&lgl i E}@a‘ﬂﬁw@ﬁﬁ‘caﬂyral:d‘égtas%tsﬁl@sc&ﬂ 20 ofhe
dei oni zed water is heated to 50C, preferably 75C and nost preferred 100C for 5
m nutes. 20 codeine gmorpkiac. oy e OrGrBYHP PN AY BPNSIPHOS N ISP SO an anpunt
at least sufficient to substantially antagonize a therapeutic anmount of opioid
agoni st, when both, the opioid agonist and the opioid antagonist, are
adm ni stered i ntravelfous lag agdeedingigeany joe of hqypreprslifeofistingf wherein ther alidied r el ease
dosage form conpiiSihigis21320P0RY gant Lol | £25€ tlex formulation
conprising a hS%?&%ﬁ§g§ge%gterlaﬁg%?ﬂ@fhg?&dggfﬁﬁgggfgoﬁeaﬁg%rgphobic pol yner
and at |leastSone fatty alcohol or fatty acid, and said therapeutic anpount of
an opi oi d agoni st ang, said_ s Jr-C] | 0].d ist,.t.0 prevent
the formation of an g&traé?E%%ngégn%ggﬁggpﬁggkmgﬂé%a%ngg%ggggt%%I?%g
formul ati on conpgansi ng ¢tyeodype onydlratymnids t andy the opwids taefpg@xist aist ndoxope ocedur e
conprising the %%F&%‘Pf- a) heating deionized water to 70C 5b) addi ng i nt act
formul ati on of e 6§é§e formand stirring for 15 mnutes c)separating the
extract wherein the opioid antagonist is present in said extract in a weight
per cent 10appunt, based the total anmount, of opioid. antagonist in the dosage
Porm that PR more tRan L5°360BITRS TTEEE 4 fepreRunacli: “Aerodh omifibunt of
opi oi d agoni st praseRbxidddbitehya@xdchid€lls andameshidin ahithgonist @halaxaent of opioid
agoni st in the dosage form 10.Use according to claim9 to. prevent the
formation of anh ?‘g‘g’ékd,eWfﬁ%ﬁéer@?%nklﬂéhedbﬁ%ﬁeéo%lfléﬁéﬁ‘?%tr?tg"i§|2'elsent in said
extract in a weight percent amount, based on the total anount of opioid
antagoni st in the dosage form that is nore than 10 % points |ess than the
wei ght percent amount® of i &icarditfol 8y presdnke iprFeetiee elPacteryas8d on the
total amounbsof haPbMicPIRRIEE ah AL & IIBSAGR (M ihABIhulost/Se according to any
one of the preceding clains wherein the fonnulations is prepared by a nelt
extrusion step to forma honogenous matri x. 12. Use according to any one of the

preceding clains, Whﬁr ei sk Q@coﬁﬂlilgo‘éodclaim 16, wherein the amount of the alkyl cellulose,

preferably ethyl cellulose, is less than 20 % (by wt), preferably less than 15 % (by



is selected fromalfentanil, allylprodine, alphaprodine, anileridine,
benzyl nor phi ne, 25bezi nam de, buprenor phi ne, butorphanol, clonitazene,

codei ne, deSHABHFRIAY, PCT/EP2007/050751

dext ronmor am dc, dczoci ne, di anpr om de, di anor phone, di hydr ocodei ne,

di hydr onor phi nc, di ntnoxadol, di nepheptanol, dinethylthianbutene, di oxaphetyl
but yrat e, di pi panonc, ept azoci nc, et hohept_azi_ne, et hyl net hyl t hi anbut ene, - 34 -
et hyl nor phi ne, etonitazene, etorphine, dihydroctorphine, fentanyl and
derivatives, heroin, hydrocodone, hydronorphone, hydroxypet hidine,

i somet hadone, ket obem done, | evorphanol, |evophenacyl norphan, |ofentanil,
nmeperi di ne, neptazinol, netazocine, nethadone, netopon, norphine, nyrophine,
narceine, 5 ni j l.evo n i :

nal buphene, nor%@?g%?Egggﬁgﬁg%ﬁgﬁbgg?ﬂggkﬁ”ﬁﬂgggigﬁggé%(bxyhgﬁp dﬂ%?x
papaver et um pefiragbtéme, phenadoxone, phcnonorphan, phenazoci ne,
phenoperi di nc, pimnodinc, piritramdc, propheptazinc, proncdol, properidine,
propoxyphene, sufentanil, tilidinc, tramadol, pharmaceutically acceptable
salts of any of the For gdisngcantngrioxdingras obdftheaprgcedfngt demd,Of lor@gohenity and t he
i ke, preferably from pharnaceuticall o table.salts of any of dei ne,
ot phi he. . oxycosHe T SR aHE SRt sof S e s By sfohaRiefRe! "y
Use accordi ng t eeanlyalostel, ofetyhelqohelc ectbfnighrdl deotwl, sedade acid, phienitophai dnént agoni st
is selected formthe group of nal oxonc, naltrexonc and nal orphinc. 15

14. Use accordiﬁﬁ“WBS%W§° ne of the preceding clainms, wherein the opioid
agoni st i s oxycodone hydrochl oride and the opi oid antagoni nst is nal oxone
hydrochl ori de. 2015. Use accordinpg to any _one of the precedi ng_ cl ains, wherein
the opioi d agonist i5 oxyCoaGREIH/QFGERI8r VIETBAE THEOYi G & GntdfBHf nst i s

nal oxone hydg ochik&Hol B€acik el 8 9RHRSERLIcHBd hiNGasdAsRgBy §Or MbicHradr@nmpunt ratio
of 2:1. 16.Use according to any one of he precedin ai ns, wherein the

cl
25hydr ophobi ¢ pbR§nEr % §byaitapidy moge predirgd e20 ?fcréqéga%l PYeVHyicBr Imitese. - 35
- W), nost prefgnligfdod ess than 10 % (by w) but nore than 5 % (by wt) of the
matrix formulation. 18. Use according to any one of the preceding clains,
wherein the fatty 5al cohol or fatty acid is selected fromCp to C36 aliphatic
al cohol s or aci ds, fe : : - earyl
al cohol, stearic ac?%? pgﬁﬁ?%?ﬁﬁgﬂFéhgﬁﬁﬁﬁgﬁﬁﬁ?%§5¥h%?%5 %%?H%E%BE%Cording to
cl ai m 18, wher ephetiheclamasamt lessftha@ll® % yGa6 obthe phatx lorni@etlooddicror acid is at

least 5 % nore rr v , fo t least 15 %
(by wt) and nnsfgéggﬁgﬁggg%%ﬁkgﬁﬁ%n%goé%%E%ﬁ&%%uggﬂkﬁggﬁgpS%&?%gfnulation. 20.
Use accordi ng t oxyangonehgdrothlernie apd e nA gy cwhmen gnount rgoandunt 15o0f et hy
di yone hgdrothlerinte apd edextina gy drbeilorglewn ' taio afdu f hyl
cellulose is less than 10 % (by wt) of the matrix formulation further

conprising steary al cohol in an atnount of between 20% and 25 % (by wt) and
oxycodone hydrochl ori de and nal oxone hydrochl oride in an anount ratio of 2:1.



