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TECHNI CAL FI ELD The present invention is directed to the

preventi oRy@b.biigeid 11 cit use of opioid agoni st dosage E Bﬁmw&??z

pr esent |nveﬁ%|on I's in particular directed to the preven fon of
10illicit use of oxycodone dosage for#s. BACKGROUND Phar maceut i cal
products are sonetines the subject of abuse. For exanple, a
15parti cul ar dose of opioid agonist nay be nore potent when

adm ni stered parenterally as conpared to the sane dose adm ni stered
orally. Some fornul ati ons can Dempeaneeistdt dbdabe faandr ovi de t he opioid
agoni st contained therein for illicit use. Drug abusers sonetines try
to achi eve euphoric effects by manipulating drug fornmulations to

gui cken the onset. Controlled rel ease opioid agonist foiniulations
are sonetigres 20crushed, or subject to extraction with solvents by
drug abusers to provide the opioid contained therein for inmediate
rel ease upon oral or parenteral adBECHNIA FBALDThe nost rudi nentary
way of acconplishing this is by crushing the dosage forminto a Fine
powder in an attenpt to make the active ingredient nore avail abl e.
Oral 25abuser $hepresenaimdénton isdwdciedwo tHegravat g eflthe idivdt wmasbdpicibugars
crush the for Iat ons or Sno rtin n ad nto .
aforenentlone 3&5@5@? Hamn&%%ﬁ g@h ﬁ%?@e%égg?ﬁ$ﬁgﬁw58&g@rs
can al so use ﬂa@tmw%f&q&d&ngmo%@bm@hgn chenlstry" in an attenpt to
conpletely 30isolate the active ingredient froma formulation matri x.
One nethod invol ves one- step extractions into conmonly avail abl e
medi a such as water or ethanol and gi&fddsuiipereof. - 2 - An
effective anmount of opioid antagoni st can be used in opioid agoni st
dosage forns to induce tanper resistance. Cpioid ant agoni sts have the
effect of ant oMk aL0g bAGEL LR bnRlnePhe & a98RIRLE Fol BEhAReH! | cal Iy
ef fective but tanper resistan or al osage orns ne e

ef f ecti velwhepartisdd dves ofoupidiy agmlbt nnght ﬁmlre waere wdieg Administeredymrenterally
sufficient effect of agoni.st, .upon illicit e as for
xanp! e or ushP G T SRS e e g 8 g 56 RBuliTinSingRt r act
of the opi oi diaggeristithitehrpadeand efiaild a@@lﬂw&bﬁthfnaa tHefein bR ilREiEYRN Drug
illicit use a dosage form conprising an, opioid agoni st and an opi oid

ant agoni st t o2FUSes SeMEtHIRSERY fpéghl@teﬁe@oﬂqqﬁ@%éﬁ%tﬁu@ﬁnsfiﬂ%ﬁmﬁat@ma
10agoni st andw@&w t@%éa%rfesonpa/m@agmﬁ&aggo&a f&xﬂ%la%ﬁéi&@ S&H&,{Mﬂst

be pr event ed | oxonc i s an exarrp known o ant agoni st
usef ul to2@&nt egehvdzer subiectdd pxitrctiof with ﬁOlm?nw Gupr eﬂémHOV@ dlie opioid

adm ni stratio Y

rel ease and agg%%%%ﬂg%ggﬁﬁﬁq?ﬂ§%9$#%%§yﬁfﬁgﬁgOpﬁﬁéﬂﬁﬁfﬁﬁ¥F%§¥“T5pass
nmet abol i sm nal oxone has only a Iom1ora| bloavallablllty, whi |l e
Oxycodone is tive and s stenlc Ie The, dosage for

ot ot tve whedltEt TR RUEHIRS! Hhenfurtyrink e e brae Ry o din Bre
e.g. a controk ﬁﬁ@ﬁ(ﬁ\ﬁ(ﬂ@&ﬁﬁl SARSRYD hillcthe activt gfedas Rorcdvaildlid. ay@NouUs
abuse situation there is no first pass nmetabolism Both 20actives are

system ¢ &vai fRseE cmarrdépbsam%@WéH% BYSHR 8 nagdl alyserp caehitemloppulations
Oxycodone. The,gRafhhpation therefore inhibits intravenous and nasal
abuse. To prevent illicit use of opioid agonist/opioid antagoni st
conbi nati on dosage forns separation of the opioid agonist fromthe
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abusers. )
mixtures thereof,



Due to the illegal nature of these activities, there are no
standar di zed net hods for abusi ng pharnmaceutical products. The
experi men iques used therein are 10 designed t

comonl y hﬁ%&%ﬁﬁgﬁ'ﬂds of abuse. The npbst rudi nentary %gékfgkﬂgﬁgnthe
active ingredient available is by crushing the dosage forminto a
fine powder. Favoured nethods for tanpering oral dosage forns

contai ning opioids are intravenous m s2ise and the sinple 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
conprising the opioid agonist and the opioid antagoni st sufficient to
make abuse unattractive. 20It is an object of the invention to
prevent the selective extraction of the opioid agonist formthe
dosage form conprising the opioid agonist and the opioid antagoni st.
The present i ApERestoR apeuel af @prostrntagonisecagde usdd ianpritognisodosags forms

ant agoni ze & Fhagus it PaRUAL, Trid EATealty Let AR TR AR e

opi oi d agoni stifehdf ¢theidepimstsl Bintapgoimiady effertiee hunthmpatresigaht oral dosage

intravenous at _the s tie, in the formof a.controlled, release
dosage fori cOHR RERHg os gnbpeten et s andinerier s sadigty p£00
fornul ati on capeiest cigcta el efdntst,pbe gt wscte MaTckShplg cAkhing asd
one hydrophobi ¢ pol yner. and_at |east one - 4 - fatty al cohol or
fatty acid, awafagali%thfﬂ Heiegp Eup g Oﬁfﬁmﬁltexgﬁctézﬁtha ﬁpwuhag&aﬁh%g pargpgrak aj d
sufficient anpihihis@htiPI T HeAl MU b doskd8 i doBIBIHRE ah Bpibl¥€gonist
relati ve amounts of opioid agonist and opioid antagonr st %extraqted
by an extract fishanapsqid apagaaist nindine teropetreséirrantiac ysparsiéan ofithe emeld
extract ed,glos . Lon, L8 '

separ abi 110y Sni, SRREhGa bR Chlon LEBTEAL LR AREET LRGN
extraction. The difference (A % points of the relative anounts
extracted) sh d be sufficiently small .to prevent horia. a

o rmi 1y expon gy ih ettt S gtaaboaio bRt so T Fh e D dise
admi ni strat i osf fh9etanighecsxbdcet Ol adohiaiseatsdnaiflick deycodomdiNdeaace or

the rel ative ampunt of antagoni st extracted should be_larger_ than the
rel ative ampuRMgRatiogspsuds rgkicrssand @bsomplogodbaly aplbvesnBue inbe gk Arst
the invengs onpig nfkdb864re Halbfork R8s &ﬁf 2 W A1 BERHNELIREy, RRiIOBkHodone is
antagoni st in an anount at |east sufficient to substantially

ant agoni ze a a®ivhepdpstsnieallampiinbleoThodisagdony srafietiviierentysedas t he
opi oid agoni s Mol I .0

i ntravenous aEmEtafﬁgd’élgﬁgf}B% ﬁr%\&el?‘S@ér?%gﬁftglﬁ%ogégg%gg?rﬁmeglt@é%g rd 8?a§%goém'
dosage form conprising a honogeneous controlled rel ease matri x
formulation c ri si ng .a hydrophobic material, c risi .at |east
one. hyar ophobi s BBy AFA EORE ATHBRURTLE Py TET BBGTe Rty BGRSG: o
and sai d pher appdt i spi@mio avaifabRind BRRIxOhadhORIz6d tha BthgSaiich of
sufficient amgunt of aopioid_antagonist, to prevent the fornmation of
an extract of OX¥HoRontEAor@gapet ettt MiEyaAus LRbRASElEREIG si ng

t he opioid agoni st by a one step extraction procedure conprising the
steps of a) crushing the fornul ati on of one dosage form using a pil
crusher or a Hapreentibict age ofmpiais igiyistapiosipatgenisigembaianon desagy osh$ ng
is perforned e | i he
crushed fornu ﬁ#@ﬁ§é§@gh@B§§§§§g”%g§ﬂ?5%929§§ggﬁ%5§§ﬁ%&%ﬁﬁ%1ﬁ%g%|ing
tap wat er 2&s exttacact magodgeatkiwheh cheoiiga atte bk pghteed. as heati ng
nmeans for a tinme 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 anount, - 5 - based on
the total amount of opioid antagonist in the dosage form that is
nore than 20 % points |ess than the wei ght percent anount of opioid



extracting agent and a cigarette lighter as heating neans for a tine
period that is necessary to boil the water, and filtering the

sol ution Qﬁéﬂﬁwﬁ@%&Pp’ wherein the opioid 20antagonist?EﬁEP&ﬁﬁﬁﬁglin
said extract "1 n a weight percent anount, based on the total anmount of
opi oid antagonist in the dosage form that is nore than 15 % points

| ess than the wei ght percent amount of opioid agonist present in the
extract, based on the total anmount of-®pioid agonist in the dosage
form 25According to a further enbodi ment, the invention is directed
to the use of an anmount of an opioid antagonist in an anmount at | east
sufficient to substantially antagonize a therapeutic anount of opioid
agoni st when both, the opioid agonist and the opioid antagonist, are
adm ni stered intravenous at the sane tine, in the formof a

controlled - 6 - release dosage form conprising a hon%geneous
controll ed rel ease mat ABIJBGFYANR $UMMARYT OF| ANMENIdPRObI ¢
material, including at | east one hydrophobic polynmer and at | east one

fatty al cohol or fatty acid, and said therapeutic anmount of an opioid
agoni st and s@&halpresehf ingergioh iadioett] tofhe ppiventtbnanftizgeparstion dfohgqopdeidnt

t he 5forna%ion of gn %tract o{ saig%gogtr%%ged releasetnatnL§ -
for mil atioh cBRRISt PRI HRcH Mo Bigm dosass fols rpamneing S moid ey
procedur e comud it Bfioldn@tasbaRSyRimeIE usticign fktiofl) commahly@Bedify dsers.
dosage formusing a pill crusher, extracting said crushed fornul ation
in a glass vial using 100 m of extraction solvent selected fromthe
group of dei opj,& RAn¥AIeBAl nafY¥OEQRLE ALk HGsAGER Ak stardBRlided nR s (2N -
sodi um hydroxi de 10sol ution (0.1N, 0.5N, 1IN or 2 N) and et hanol

(40% , and shalRisig pheimageuticelaxedues. hbagtnesimental wakniques usaddhgrein are

t enper at ug e, i . 1.0l I | ent in said extract
in a meigﬁ? p@%@%ﬁ%ﬂﬁﬁgﬁﬁggo gggﬁﬁ%%g@ﬁggﬁ%S§¥8%§%unt of opioid
antagoni st in the dosage form that is nore than 10 % points | ess
than the weig ercent anmount of i,0i d.agoni st present. in the.
extract . based SHOTREPERAD Al meB el o QeiegsAl BRI Sy Ab Rogde
form Accordi agagofoamihithffing hoRadro tevernéd métheds fov@Rbbidiy drsl ddbdRTb:ak
to the use of an anount of an opioid antagonist in an anmount _at | east
suf ficient toCEHBINGAPPKEPIE BETSHOHIREuss bk Bicsierle pre-abEiEcH™ opi oi d
agoni st when both, the opioid agonist and the opioid 20antagoni st,
are adm nistered intravenous at the sane tine, in the formof a
control | ed reltésgeotiess afibe iryemiandapravenisgpanationrms dermpinid agoaist from) thel

rel ease matrix .faroul af.i LSj e g ;s

| ncl udi ng. at PRAS s IRbee RS B BUApl i ARBRLLE e gpigie
al cohol or f atityecact sifficiamdo sakelativhensgpeactive anount of an opi oi d
agoni st and said sufficient anmount of opioid antagonist, to prevent
the 25formation of an extract of said controlled release matrix
formul ati om cunPid &ij¢d of ihe iBRhRindo pESBAIShe YectvOBErabl @IHLIENS ¢l la@dhist
procedure conprising the steps of: heating dejonized water to_ 70C,
addi ng the i ntos@iths desagn Qi sampiisighde gpoiaeonist ddhoreid pripgjtistor 15
m nutes, separating the extract, wherein the opioid antagonist is -
7 - present in said extract in a weight percent anount, based on the
total armount &he pybant diverrtoagodiresteditp thehiee dibasageouhioeian opfead aritagonist i
than 15 % poi [ 1t a 0t pi.0i

agoni st pr oscit A7pR AR R B e A e BPEY el Rl llor. .
agoni st i 25t hepiddsggesthvareamboi) thetopiand dgoufst arcl tbabpibw astepetistpareal | y

ant agoni ze a therapeutic amount of opi.oi d _agopi st .when hoth, th

b1 01" agon; sEUAAEHLTGRIBNE hAESGORGE: OB AP CHE Biyrelesse Gosage
i ntravenous afori@npasRg hhbRogdBaRTohidltedtflcRdpROt RrinflataleRthrithg a
sai d conbi ned_ intravenous admnistration in an average abuser. The

t erm " cont r ol PEHoRlOPgRHCTRLGOMPTIsIZE At deast pmbydrehapis pplymepgnd at least one



Pharmaceutically acceptable salts include, but are not limted to,
nmetal salts such as sodiumsalt, potassiumsalt, cesiumsalt and the
like; alkﬂ*b?ﬁwﬁﬁ%&ﬁ net al s such as calciumsalt, nagngﬁr%ghﬁﬁ5§ﬁﬂnd
the like; organic am ne salts such as trlethylanlne 5sa pyri

salt, picoline salt, ethanolam ne salt, triethanol am ne salt,
dicyclohcxylanine salt, N,l\F-dibenzerthernedianine salt and the

i ke; inorganic acid salts such as hydtechl ori de, hydrobrom de,

sul fate, phosphate and the |ike; organic acid salts such as formate,
acetate, trifluoroacetate, naleate, tartrate and the |ike; sulfonates
such as net hanesul fonate, benzenesul fonate, p-toluenesul fonate, and
10the like; amno acid salts such as arginate, asparginate, glutamate
and the |ike. pi)QIcoRbI: GtyUsRIdaRCGRS BERS IO albBentRI 88 6Rbidi a@t{ﬁgttah@ BaillBY
contain one or nore asymmetric centers and may give rise

enanti oners, #ifigeripawneld opwid Yrsesnisst er eoi someri c forns The

pr esent inventlon is also neant to enconpass the use of 15all such
possible forms as well as their racem c and resolved fornms and

m xt ures t her €bé difft¥rece filke mtaﬁp@amdmtxj@’smididbegbnfmemei apigid Iatltagtmist

olefinic ubI s or_other centers epnetrjc._as
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t he use of an anount of an opioid antagoni st in an amount at | east
suf ficient tonaudy arcckt by ﬂsﬁﬂva@eﬁﬂlzecraar@ﬁéwbbem ingraggrounadnainistticn d
agom st V\@@n QP&IQ ttaQ?orOtHérQ U?Cgﬁ)fnlllé &1ft@l%gc %EO I%laﬂlvg at{loun?of antag(oHlst

ant agoni st, are adm ni stered 1 ntravenous atot

formof a contxtoicleddhoubd bakeed theage rélativa aoovot o&agngistaextrammgeneous
controlled release matrix fornulation conprising a hydrophobic
material, including at |east one hydrophobic polyner and at |east one
fatty al cohol A@sorflial te/orGinthodiikat, $igd idvdnitien anBtetict tadl® URs of@h adidunt of an

50pi oi d agonlstﬁggd sai d sufficient amount of opioid antagonist, to
prevent the fB8kt (8oRFt inAn ampyni @t legyt swfirignide sehsimigly 4ntjsenie amat r i

formul ati en caRPHESMhduEoRPIRE Qgcﬁtgs@%éﬁ bW e &ﬂ@id%@@rﬁst%& [Ié%tpio@d"
procedure conprisSing the steps of: a) crushing the foiululation of
one dosage f o?ﬁfﬁmish@fﬁaad@imlﬁtetﬂdu%tﬁéfﬁnw aath%me%tnep, ipriret farm obr cangroHerl
two spoons, S using
t he spoons, %&g @%%ng %bg? @ﬁ@% ?%Wﬂggﬁ%ﬁ%ﬂlgggge form
on a spoon usi‘mglulztnnﬂt cdumpljisnngga iydpophabie lmaamaemmpnmngtg lagecnte hadnbphobtc

cigarette lighter as tin an r

ecossary to®Brmet g Aosone BG Wbt o bl B4 el iR maupt g o0

cotton, wber ebpioidhgoipd sﬁai:tdala@ttfaﬁgi&m dhounSoupRsie Bitagdhisab Pre@itiiRct N a
melght percent anDunt based gn the total anount, of opioid antagoni st

in the dosage TBAMM ¢ fipmexiract pbsaid sqnrlledyrelpassomafyis forpruiation semirisis ge
than 15 % poi Biigid 43BHiS a@xﬁrerseelextrt%e Fdaedurd GorifBrishidRRd AL dré fautﬂt@gt
t he wei ght percent "anount of opioid agonlst present In the extract
based on the thstieimudativnef oed dqspg%ﬁomlagegtastﬂ ¢rasheher adeldeigeortasranusing a
further aspec f f
an opi oi d_ant Syoieo VRS AR: bRihd BHAGIA & M iR s B0 TR 6
subst anti as I yeﬂrﬂca@the zasbed foemdgentdfone 2ésagnivuntonafspepi wing 2agbiikiig

when bot h, ioid onist and the o ant ni st re .

e oot oy ed TR o RS asal S esres ety B ARRE Ry 2y ime
control | ed repaasiahslosagessh9nabeipmeiiatdhda) Anemgane hsichaRing ebiad
rel ease matri X fornglatlon conpri,sing a, hy dro hobi ¢ materi al ,

i ncl udi ng at Meg&nt ﬁeplﬁgﬁ@peg%ttﬂ%mﬁ%ﬂnmﬁm aghn p wgight prseent amaupt,.



wherein the opioid antagonist is present in said extract in a weight
percent anobunt, 15based on the total anount of opioid antagonist in

t he dosag t is nore than 15 % points, prefer an
10 9@poinsg§9%%@§£%?eferably nore than 7 % points Iesggtﬁgﬁﬁ?ﬁg%ﬂ
wei ght percent anmount of opioid agonist present in the extract, based
on the total anobunt of opioid agonist in the dosage form 20 In a
further aspect the invention is direct®d to the use of an anopunt of
an opioid antagonist in an amount at |east sufficient to
substantially antagoni ze a therapeutic anmount of opioid agonist when
both, the opioid agonist and the opioid antagoni st, are adm ni stered
intravenous at the sane tinme, in the formof a controlled rel ease
dosage foun ceapd bihBYotd MVIROSHRVISaRVn(0ll (BEd68EERSH, RS nbre than
formul ati on conprlslggﬁa 25hydr ophobic material, including at |east
one hydr ophob?& sigterisss tag thgrveighh perceyd empainttof opioiloigenisirreseat inyheaci d,
and said ther { f t Ol %%%E Ld sufficient
anount of opi%?%H%E%gggﬁygﬁ?ﬁ%%ﬁ%?g@gﬁ%g? 5?#%??%ﬁ§§ngh extract
of said controlled release matrix fornulation conprising the opioid

ist b t tior d i Si th f:
) cr ushi 1ty tHerBpe SplHshEbbAoBliatgERal A hier R Mnp iR TeR dEndh

5b) extracti ngl @aipthi¢ anisgratht frammdlcaht 0Meabibudfi@dnd &Ssubstaktialg amgg L al
of extraction solvent selected.fromthe gbroup of .dci oni.zcd wat er

hydr ochl or i deth§RPEHEARPUNtRE apjoid agonigt yheg botly s Wiﬁﬁﬁ%ﬁﬁ%t@@@iq on
(0. IN, 0.5N, Adhhdhis? all)addfslslchatRved MO X the 83k SH&KA D8 01 o conBB8dd
15 minutes at at |east roomtenperature, 10 wherein the opioid

ant agoni st i s'epagesdasiec farm gerapréskg alkamaganepugedniiollepsicsenmatairount |

based on e e . Of 110l ' It

Chat o mire (PaRBrRSsRl S loAELANRR Bl @ B L
nmor e pr ef er abpolymeraad ahkeast 3ndfapgp airbhkolloe Sxtytahanartdheidvibérgghetutip emo@ntof an
anount of opioi.d agoni st present. in the extract, 15based on the total
Gmount of opi T 8o 2re PHE BAB s dmpa® o ErusespRE G Propiiu i
formation of &anaiexifaaekirdcsofsatM@nireitcd relas et Rirmubiaktdigpristng the
performed for 120 minutes. Preferably the formation of said extract
i's al so prevefR¥d @Rt & BRFER 8x st iRR Prosedysepnapsismahoiens of cagtivent
and duri ngs exfhk a&hiuPilioh BE okl REY 285 Yl‘ﬁﬁ%?i pilizritgat 84 thifletFWMriar, or using
preferably 75C and nost preferred 100C for 5 mnutes. 20 In a

di ff erent asp@&tspeens, Whaeithosushings perderagdpbleatid tigws using the saeaant  of

an opi oi d ant agapji : - £ L hCl - L ‘
substanti al | yé‘gntw é@gsﬁgd}ﬁge?wg%gﬁ ?'](':gglffolt%?llgl fn%;z Cffgg"i%ging%ﬁlé%‘%?%%”a%%sn
bot h, the opi @itdcaggapestand adigatutte dighter @b leatimpyoedns for asinge it thias tser ed
intravenous at the sape,tinme, in the formof .a controlled rel ease. .
dosage: 251 or IE-E0TRS CPAGe T tes g HEE e e s FEE f-obatierd iR tpioi
fornul atizn canohBi BGraeydE0pbahicCinmaiagt abiceitAGloUt Rgedbn theaghl one
hydr ophobi ¢ pol yner _and ,at | east one fatty al cohol or fatty acid, and

sai d t her apeut ek AHERIRIA dptagenis it Be dosige Mray thahig moss thaw |3 P4-poiatgdess
amount of opi @hAltARERH? pan%&nt abBuRoP¥EIId doBfisl REMRLh AL Shra@M RS 5RGE
of said - 12 - controlled release matrix formulation conprising the
opi 0i d agoni stotahgmgurd 9é opipElngenistrindic doprgsdomedur e conpri sing the
steps of: a) heating deionized water to 70C 5b) addi ng i ntact

formul ati on of one dosage formand stirring for 15 mnutes e)

separ at i nZf t hacexdingtta fnhiberenrbotiingng pheoindenging &gbreced td he psease@ntamonnt

said extract in_a weight percent anou based on the total anmount of
opi 0i d ant ago‘i’1fina§ltOpfOﬁél %ﬂ%gogagggngag FEHR] ﬁ%ﬁttsuﬁgc“i?gpoesu‘pﬁgﬁla%i%tag}i%%iant s
preferably notheraphiai adBuibdqiopididadoaiswhdbabbtl, Mig: opedid Bione LEEIE opldRUNT
of opioid agonist present .in the extract, based on_the total anount

of opioi d agoHilagonish 2 FEMiYEEIGE M RROUS AR PGS, dn the dorgr @eegpntrolled



According to a preferred enbodi nent of the invention the opioid
agoni st i s oxycodone hydrochl oride and the opioid antagoninst is

nal oxone r de used in an anount ratio of 2:1. i.ng
to the m%ﬁt ?‘gnh##e dosage form conprises a homgeneo@q@@§®?@%7§d

rel ease 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 therapéutic anount of an opioid
agoni st and said sufficient anmount of opioid antagonist. 15
Preferably the hydrophobic nmaterial is an al kyl cellul ose, especially
ethyl cellulose. Preferably the anmount of the hydrophobic material,
preferably the al kyl cellulose, nore preferably ethyl cellulose, is
lless than 20 Y%iéRy i eiopmf)ﬁpﬁ@h%ah&%geh@a@ céﬁr&@eﬁ%a\% )natrm)St
preferred | ess than 10 % (b ut nore than 5 % (by w) of the
20control | ed femaksien ﬁmlpwngr @hydmmpb@ imaterish mlu@mg gddasingdwdioahotie
used in the f I .
' Case of et RyPPacr TR kel B oft RAUEUTB I, pEiaid R Bl JRBL 20
preferably a wpistiogphigt dnd salﬁsuﬁﬁawgeénmﬁunsof apidid @nagHnisshe pravedshy ed i n

5 % sol t th | vent
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range of 18 te 13)&1(hgﬁiﬁst&_f}i€h sRstepkeidioh @ebckdurk B&n;ﬁr@dil%eth@&cﬁs]of'crﬂﬁm
cel lul ose_ i s prqvided by Dow Chem cal ny un er

A suitable et

the trade narrg‘y ceprmgdaion il %@%Wﬂ%?%n%mgapﬂiﬂms elrne%‘éﬂgﬁa
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anhydrous si | PEdeipnizadrvediess hslochignide lcif €2 agatiabtid (2Wdeedivh dydmzide
name Surl gease I n vent t he
hydrophob:j:((?:l ‘%I[ymer(6 1§P§§yd§Nﬁo?gg\'f %ﬁgghhlgor%t(ﬁv&ﬁ/f’ﬁagfﬁﬂa{(m% Or(?rtleeasg%géond
controlled rebmmt@ afrbeasti ax ravet @nmahmsehaéxeteadthé bplmcﬁmagbmsﬁgﬁreaént phatd c

al cohol s and t orres aondi n al IE g ﬁﬁg efe (¥ st earyl
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anount of Cl2 { 6 al.iphatic al cohol or aliphatic acid is

preferably at ©f YA agonigl PSR ipheratrpcbasrd qudag tolal gmoyiis) oppid 2gapisldn
preferredjat hReaRlaglIn¥ (by wt) and nost preferred 20 %to 25 % (by
wt) of the controlled rel ease matrix fornulation. 15 The dosage form
may conprise, besides the hydrophobic polyner, preferably t he aIkyI
(ethyl) cellul :
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- 16 - The aforenenti oned paraneters will depend on the specific type
of extruder used. During extrusion the tenperature of the heating
zones, in I e conponents of the inventive fornul gtl L, may
be betmeegwggﬁ?ghggo C, preferably between 50 to 100 C?ﬁhﬁg%ﬂﬁ&b%ﬂ
preferably between 50 to 90 C, even nore preferably between 50 to 570
C and nost preferably between 50 to 65 C, particularly if
counter-rotating twin screw extniders-fTsuch as a Lcistritz Mcro 18
GA.) arc 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 conponents are m xed, cooling at around 25 C may be
necessary. The screw speed nay vary between 100 to 500 revol utions
per mnute 10hbERh saidleRiredi 8Ph WeRBE MB&R B0 BadAQu" RNt B 8unt of
preferably between 100 to 200 rpm and nost preferably around 150 rpm
particul arly ¢moidguiagaristinthadosige fovm thatisaseresbian b8l 84-poifis lesh thag the

Lcistritz Mc : . : t i er. of

t he nozzl e nﬁ§8§@%§§§%%¥§g?%gﬁﬁga%;ggﬁgsgﬁgﬁg?%%%%&an?&P%g?%H?% e of
comonl y usedarecnt oflgrisid agmiicat thg dosagbé&imeen 1 to 10 mm preferably
between 2 to 8 15 nm and nost preferably between 3 to 5 nm The ratio
of length versus dianeter of the screw of extruders that may be used
for producti oThekrmh Muididnt & PbeRRIaAY aBRSoris 4 YiBlap@kic ¥mBt@Widp = 1.
Generally, the tenperatures of the heating zones have to be sel ected
such that no 289niskyfper bathytssonieid agpst ppdihe phipitiagigonist efgadministered
phar maceuti c i une f Wil ed
N1 be sel oo e e L e T S EMARaCT
rel eased fromnirhcnpusasanaisiaioy ippoeNeeaed abyscext rusi on in a sustai ned,
independen} and invariant manner. If e.g. the feeding rate is

i ncreased, the screw speed may have to be increased correspondi ngly

t o ensure t heTlsaren Fenapldat ferase 2brid femperisthrefidkd fol tedlcantpokilien &ictuding
knows that al) the aforenenti oned ranet ers depend on the specific
production co 8?@ﬁﬁﬂ§8F%%F?Eﬁ@?mﬁﬁﬁi@cgewgalgeonetry, nunber of - 17
- conponents etc.) and may have to be adapted such that the
preparations produced by extrusion provide for the required rel ease.
Pref erably thehedson {ybetamialy hpmagoneuntayribed sleas myRaiqreukispy’ avaiseds
and the 5¢f hyh&gh kdftQ8a GARABASRA Wikteih theSBinthidfon bRipiaRts YridABi C
al cohol or aliphatic acid during the nelt extrusion process to
enhance honogéagiatng congeisingithrpried agprised the dpmibodigesist fooh amhdorm

i nvention eth I i.s used in an amount |less than 10 % (by wt)
but nore thaﬁ%kh&gfhé%%ﬁﬁxﬁT the matrix formul ation 10and the Cl2 to
C36 aliphatic alcohol is steary al cohol used in an anount of between

20% and 25 % (by w). and_ the opioid agonjst is oxycodone

hydr ochl or | dejﬂé%taﬂ? h@ﬂgﬁ%{] falea%td(é@a&’?iaf%& Feryia AEBHASOB & Mor i de
whi ch ar e2Qr es@ifrising thd ¥ oSRSIRAGIEAE Matrik RBNAARMT ThAdJsPzedbrot cdn wd
the controlled release matrix formulation is prepared by a nelt

extrusi on prodesam afsaid fempdatioy compreptediinig 8 mblepptineallyaempeiping further

controlled re G f L SRR j I

mul ti particu% tegmg?%éﬁéi§géﬁﬁ{%%kgﬁg Caﬁﬂ%ﬁﬂ?@?ﬁ%ﬂ&%ﬁ?gh&I?E%F%t.
The nmul ti parmitéudagicetatesy ontieralivadoigrising further fdilvantsoat ed. The film
coat can provide further controlled release. In preferred enbodi nents
the filmcoat does not provide 20further controlled rel ease. The

i nvention2i s Thrjreent idestioh dadobyd teedmns nodanam eaxongastohe use of any

hydr ochl ori de/,nal oxone, hydrochl oride w th, an amunt ratig to 2:1,
nanel y 10ng/SWﬁmﬁﬁﬁ”Wﬁﬂﬁﬁﬁﬁﬂﬁgkﬁ?“gﬁ%ﬁpﬁo &B%@an§”ﬂ36@§§?§ﬁﬁoﬁhat
the fol | ow ngprABHRSGlidaRY a8Rkpiableishik USHhE BpioMe AP kMbadifesi@ldnitiohe
taken in any way as restriction of the invention. - 18 - Preparation
of the OxycodSHEMMRPORINEISAEAFENTS e ©ORId illng 10nmy/ 5ng and



Conmponent wei ght [ng/tablet] Oxycodonc hydrochloride') correspondi ng
to Oxycodone hydrochl orid anhydrous 10.50 10. 00 Conponent wei ght

[ my/ tabl e hydr ochl ori de di hydrate correspondi <
Nal oxone ht%?@%ﬁ%%?fd anhydrous 5.45 5.00 Povi done KSOQEEgB&%pﬁyﬁl

cellul ose 45 cp 10.00 Stearyl al cohol 25.00 Lactose nonohydrate 64.25
Tal c 2.50 Magnesium Stearate 1.25 filmcoating opadry 11 HP white -
85E18422 3.72 10l) cal cul ated based o®-expected noi sture content
gqualitative conposition: see Table 1 - 19 - EXAMPLE 2
Oxycodone/ nal oxone dosage form conprising 40 ng oxycodonc

hydr ochl ori de and 20 ng nal oxone hydrochl ori de Conponent wei ght

[ my/ t abl et ]

Pharmaceutically acceptable salts include, but are not limited to, metal salts such as
sodium salt, potassium salt, cesium salt and the like; alkaline carth metals such as
calcium salt, magnesium salt and the like; organic amine salts such as triethylamine
5 salt, pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt,
dicyclohexylamine salt, N,N'-dibenzylethylencdiamine 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 methancsulfonate, benzenesulfonate, p-tolucnesulfonate, 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 [orms. The present invention 1 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 | 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



Oxycodone hydrochl oride') corresponding to Oxycodone hydrochlorid
anhydrous 42. 00 40. 00 nal oxone hydrochl ori de di hydrate correspondi ng
t o Nal oxo | ori d anhydrous 21.80 20. 00 Conpone wei ght_
[ng/tablet()géaﬁggﬁe 1(30 14.50 Ethyl cellulose 45 cp Eﬁpgﬁm%P%ﬁF§l

al cohol 59.00 Lactose nonohydrate 109.00 Talc 5.00 Magnesi um St earate
2.5 filmcoating opadry Il HP yell ow 85E32109 8.33 2) cal cul ated
based on expected noisture content quagitative conposition: see Table
1 WO 2007/085637PCT/ EP2007/ 050751 - 20 - TABLE 1: Qualitative
conposition of the filmcoat 5 Opadry Il HP white 85E18422 pink
85F24151

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 icast onc hydrophebic
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 relcase 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 onc 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 opicid antagonist in the dosage forn, 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 iniravenous 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 onc hydrophobic polymer and at least one
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[atty alcohol or [atly 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 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.

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
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



* cun-ent Editic The above described dosage forns were prepared by
mel t extrusion. O<ycodone hydr ochl ori de and nal oxone hydrochl ori de

are bl end%ﬁo gvi done, ethylcellulose, stearyl al cQ
| act ose, t %I en |s screened to renove 10aggl orerates and?ﬂpﬁ{r}%%ﬂr

bl ended. The blend is nmelt extruded utilizing a heated twin screw
extruder, to formstrands which are mlled to produce granules. The
granul es are blended with talc and naghesi um stearate, conpressed
into capsul e shaped tablets, which are then filmcoated. 15TAMPER
TESTS Used Materials 2ml Syringeslnjection needl es DB

Pl asti pakTM 0, 90x40m) 20 Batch 0502018100 Sterican(r) Batch
98K2982510 -21 - B/ Braun Mel sungen/Germany Cotton Lohmann

Rauscher 5Bat gdhrb&b@ldsRamnes dorhiulaier CHORPYsiAHe Ngi@ﬂ:' Oéohzs@ﬁ&%rs[ep
Heal th Enterprises, Inc. 10 North Attl eboro,

EZ- SWALLOWTM PitTactiay preprdpremeniorisiag thaséipe a1 | ndustries Del | Papi ds,
USA Tablet Mrtar Medi-d obe@ Vertri ebs GrbH Eppstein, Gernmany 15
Extraction Tests: 1) (Intravenous)The nethods for evaluating the

i ntravenous techniajuemishiug)tm&knﬁwiousaﬁil@]gomgctﬁimhlelsingfapﬂkamﬁlae 1 or 2,

Sol ution s 1 hen Br SR RE BRLAT R (PRRRShin St Clliing 450 RIS ab o <

was acconpl i shed by u;araagmdsdhfcﬁat aﬂﬁctqufdmﬂfctgsdi@rcﬁ“dam;zsdam} ess steel
t abl espoons. 25Using, a t extr on }dcigure the opioids are

extracted fromthe CFXFEH rl‘FE"taé‘rdl aff‘ﬂ aﬁ agpdiumdydioxilg solion
water, tap water or @tﬂz@mmdm@tméd&ée%@rmw@ a%ugmgtf%rmg&am

for heatlng the solution on the spoon, cotton to filter the sol ution,
- 22 - and insulin sWﬁ%@eﬁéaﬂéaS{fF@ﬁsﬁe@chﬂh@flItrate to a flask for
anal ysi s. jfFach experinment was repeated three tines.

wherein the opioid antagonist is present in said extract in a weight percent amount,
bascd on the fotal amount of opioid antagonist in the dosage form, that is more than
10 %-points, preferably more than 5 %-points and more preferably more than 3 %
points less than the weight percent amount ol opioid agonist present in the extract,

15 based on the total amount of opioid agonist in the dosage form. Preferably, the
formation of said extract is prevented, even wherein shaking is performed for 120
minutes. Preferably the formation of said extract is also prevented when 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 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



The quantity of oxycodone and nal oxone extracted fromthe materi al
was evaluated 5 using an assay }{PLC nethod with UV detection at
230nm vvav%@%?gsﬁﬁercent recovery was cal cul ated on tE@ ResoPoRisst he
total amount of oxycodonc and nal oxone in the tablet t artr was

determ ned at the beginning of the tests. 2) (sinple extraction)To
sinmul ate tanpering the product by sinple 10 extraction, the dosage
formwas crushed (10 tablets or Exanpt& 4 or 2/ experinment) with a
pill crusher, conbined with 100nl of an extraction solvent (D water,
acidic, basic and 40% et hanol nedia), heated to a specified

tenpci atui c, shaken for 15 m nutes and 120 mi nutes and anal ysed for
extractability. Each experinent was repeated 3 tinmes. 15 The quantity
of oxycodone ghdronéd RKAfEm ek Taatugdioh CoMplidie: B bEbldEdgzoMBSh ey &lcadped
usi ng an assay HPLC nethod with UV detection at 230nm wavel engt h.

Per cent r ecovefipcliRisPTecadER carwEsiBa theriéerpaSi s of the total anmount of
oxycodone and nal oxone that was determ ned at the beginning of the
tests. 20 3) (additional test) To sinulate the effect of swall ow ng
the intact dosage #ohentingthionizébwatenior¥03C cohol i ¢ dri nk, dei oni zed
wat er (D-water t . i_nt.ac abl f. le 1 or
2 was gdd\é\% anZ:I \é\ﬁ%r E@@Ri@}acﬁ@%ﬁﬁgﬂ%&g e Eﬁigso ??1061% tagh P @%%E?‘%%enﬁlgfuﬁ? e,
t he nmurky sol uti oncywespatatiagdicextred to a flask and nmeasured for its 25
pH. Each experinment was repeated 3 times. The quantity of oxycodone
and nal oxone extracted fromthe material (murky sol ution) was

eval uat ed usi fgerai tRSSRYid AMlaGolBNOst inlkald\VxBed 8 Weihaler@3Paidlnt,-
23 - wavel ength. Percent recovery was cal cul ated on the basis of the

total anount BASCHRR S EIAleREL piipinid mdaganit inihe deregeiommniby iamorahan

begi nni ngy®f . : ' 6
curar | ouP] IS TpERS Brelchily SRR L6 bt IEShaRRCRAM BBt Emount.

Requi red Knowbleaidad Reanist prederDas tg exFast. afodeatthetotal BExowrdof dpnid Bigomst in
Extraction So{h‘é%éagé)for@(t raction Tenperature CC) n Intravenous

According 1o the present invention the opioid agonist is selected from allentanil,
15  allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine,
butorphanol, clonitazene, codeine, desomorphine, dextromoramide, dezocine,
diampronuide, diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol,
dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,
ethoheptazine, ethylmethylthiambutene, ethylmorphine, -etonitazene, etorphine,
20  dihydroetorphine, fentanyl and derivatives, heroin, hydrocodone, hydromorphone,
hydroxypethidine, isomethadone, ketobentidone, levorphanol, levophenacylmorphan,
lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
myrophine, narceine, nicomorphine, norlevorphanol, normethadone, nalorphine,
nalbuphene, normorphine, 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 mixturcs of any of the foregoing, and the like, preferably from



Spoons, Pill Crusher, Syringe, Lighter, Cotton Sinple Crushed Tine
required to hai | V\ater 100 (hailing) 21 Sinmple Pill Crusher,
A ass Vi aky

Advanced Cr us

ok ng, Water Bath, Thernoneter Slight by MG 0s0751
ed 15 mnutes, 2 hours Water, 40% et hanokJ )Igg ’5?\?
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pharmaceulically acceplable salts of any ol codeine, morphine, oxycodone,

hydrocodone, hydromorphone, or oxymorphone

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

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

in an amount ratio of 2:1.

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 sullicient amount of opioid antagonist.

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
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 ¢P, when measured in a 5 % solution at 25 °C in an Ubbelohde
viscosimeter with a solvent of 80 % toluene and 20 % alcohol. Preferably, the
viscosity is in the range of 18 to 110 ¢P and most preferred in the range of 41 - 49 ¢P,
A suitable ethyl cellulose is provided by Dow Chemical Company under the trade
name Ethocel ™ Standard 45.



RT, 50, 75, 100 RT RT RT RT Extraction al Additional
G ass Vial, Water Bath, Thernoneter Sinple Intact 15 m nutes Water 70

Test WO 2007/085637 PCT/EP2007/050751
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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 Ci2 to Csg
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;2 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.



10The test results are as follows. Test results "intravenous" using
Exanple 1 Crushing Method Water % recovery Oxycodone* % recovery

Nal oxone* wy Yopedseis Pill Crusher ACU-MED Tap Water 67 pgfmbddor0s0751
Tabl et-Mortar Tap Water 69 58 11 Pill Crusher EZ-S WALLOW Tap Water
68 58 10 WD 2007/ 085637PCT/ EP2007/ 050751 - 24 - Pill Crusher ACU- MED

215 -

Highly-dispersed silica (Aerosil®), talcum, 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, lactosc 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.



D-Water 78 72 6 Tablet-Mirtar D-Water 72 67 5 Pill Crusher HzZ- SWALLOW
D-Water 69 64 5 Two Spoons (Crushed 4 tines) Tap Water 75 63 12 Two

Spoons ( Crhwghgfnssssd mes) Tap Water 72 60 12 Two Spoons\ll,&%%%sogﬂ
times) D-Water 80 74 6 Two Spoons (Crushed 8 tinmes) D Water
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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
commenly used extruders typically is between | 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



82 75 7 Average of 3 replicates The results are also presented in
Figures 1 and 2. 5Test results "intravenous" using Exanple 2 Crushing

Met hod Vates 200 hegerery Oxycodone* % recovery Nal oxonepcAriadiohists

Pill Crusher

ACU-MED Tap Water 73 66 7 Tablet-Mirtar Tap Water 67 61

6 Crushing Method Water % recovery Oxycodone* % recovery Nal oxone* A

% points Pill

10

15

20

25

Crusher HZ- SWALLOW Tap V\?%er 66

components eic.) and may have to be adapted such that the preparations produced by

extrusion provide for the required release.

Preferably the C)» to Cs4 aliphatic alcohol or aliphatic acid melts and the
cthylcellulose can be dissolved in said C)» to Cs6 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 [ess than 10 % (by wt) but more than 5 % (by wt) of the matrix formulation
and the Cy» to Csg 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

mell 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/20meg. 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.



59 7 Pill Crusher ACU-MED D-Water 76 72 4 Tablet-Mrtar D Watcr 68 65
3 Pill Crusher HZ-SWALLOW D-Water 70 67 3 Two Spoons (Crushed 4
times) TaRyy4Shsséss 69 8 WO 2007/ 085637PCT/ EP2007/ 050 $84/sp2037/050751 T WO
Spoons (Crushed 8 tines ) Tap Water 74 66 8 Two Spoons (Crushed 4
times) D Water
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Preparation of the Oxycodone/Naloxone dosage forms comprising 10mg/5mg and

20mg/40mg oxycodone hydrochloride and naloxone hydrochioride.

EXAMPLE 1
5
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 3.00
Povidone K30 5.00
Ethyl cellulose 45 cp 10.00
Steary! alcohol 25.00
Lactose monohydrate 64.25
Talc 2.50
Magnesium-Stearate 1.25
film coating opadry Il HP white — 3.72
85F18422°
10 1} calculated based on expected moisture content

=]

qualitative composition: see Table 1



76 7 69 Two Spoons (Crushed 8 tinmes) D Water 79 76 * Aver age
(31'3 replicates The results ar e al so presented in Figures 3 and 4. 5

Test resulwg205i885£ extraction” using Exanple 1 Sol ve@bTﬂéggga%s%%ir e/
Time Stirring/ Tinme PR (Test - solution) %recovery Oxycodone* %
recovery Nal oxone* A % points " takt
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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 ¢p 24.00
Stearyl alcohol 59.00
Lactose monohydrate 109.00
Talc 5.00
Magnesium-Stearate 2.5
film coating opadry 11 HP yellow 8.33
85F32109°

2) calcnlated based on expected moisture content

o

qualitative composition: see Table 1



D-Water RT 15min 6.9 68 69 1 D-Water RT 120mn 6.9 98 99 1 D Water

500/ 5mn 15mn 7.0 84 84 0 D-Water 50C/ 5mn 120mn 7.0 99 100

D-Vat er 75 bwmpssksmin 7.2 98 97 D-Vater PCT/EP2007/050751
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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, slearyl 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 inlo 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



75C/5min 120nmin 7.0 98 98 0 D-Water 100C/ 5min 15min 7.2 98 95 3
Sol vent Tenperature/ Tinme Stirring/ Time PH (Test - solution) %

recovery Gyeqdesei; flan % recovery Nal oxone* A % poi npgr/ReY¥at 40751
100C/ 5min 120mn 7.2 99 96 3 HC12N RT

10

15

20

25
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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® Verlriebs 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
malerial. 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,



15m n not neasurable ,,. 75 75 0 HC12N RT 120nmi n not measurabl e 98

100 2 Et hanol

40% RT 15mn 6.6 58 58 0 Ethanol 40% RT 120m n 6.6 100

99 1 WO 200 7d098ss637PCT/ EP2007/ 050751 - 26 - CH3COOH 2WMNct/EP2007/050751
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and insulin syringes to transfer the [ilirate to a flask {or 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% cthanol media}, heated to a specificd 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



RT 15min 2.1 78 79 1 CH3COOH 2N RT 120mn 2.1 100 102 2 a, ask-4,ta
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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 Daosage Form Extraction Extraction Tf;:r:f;'g; ’_
TFechnique Reguired Required Tireatment Time Solvent(s} ?“C} re
Spoons,
1) Pili Crusher, . Time required 100
Intravensus Syringe, Simple Crushed to boil Water {boiling}
Lighter, Cotton
. Water, RT, 50,775,100
a Pill Crulsher, 40% ethanol,
Simnl Gi‘ésfa?:.‘al for | Stighty More Crushed 15 minutes, HCE 2N, RT
oHmple Wt ‘“g{] Advanced Tushe 2 hours CH;COOH 2N, RT
Extraction ater Bath, NaOH 0.IN, RT
- Thermometer 0.5N. IN. 2N BT
N 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 . A % points
& Oxycodone* Naloxone* °p
Pill Crusher
Tap Water 67 56 11
ACU-MED P
Tablet-Mortar Tap Water 69 38 11
Pill Crusher
Tap Water 68 58 10
EZ-SWALLOW P




RT 120mn 13.7 12 68 56 NaOH 0.5N RT 15min 13.5 8 51 43 NaCH 0.5N RT
120min 13.5 12 71 59 NaCH 0. 1IN RT 15mn 13.0 15 43 28 NaCH 0. 1IN RT
120m n 12v0 207/68863%7 * Average of 3 replicates PCT/EP2007/050751

.24 .

ACUMED D-Water 78 72 6
Tablet-Mortar D-Water 72 67 5
Ezl)-isu\h(/:f;}jgw D-Water 69 64 5
I C:;::f?e?ip; ?;:!Ses ) Tap Water 75 63 12
o S | Tap Water 7 60 2
(Crushed £ 1imesy | DV 80 Z 6
(c;];gf?asip; tmes) | 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
% recovery % recovery
rushing Method Water y . A % points
€ g 0 Oxycodone* Naloxone* °p
Pilt Crusher
ACU-MED Tap Water 73 66 7
Tablet-Mortar Tap Water o7 Gl 6
% recovery % recovery
Crushing Method Water . A % points
& Oxycodone* Naloxone* °op
Pill Crusher
EZ-SWALLOW Tap Water 66 39 7
Pill Crusher
-Wat
ACU-MED D-Water 76 72 4
Tablet-Mortar D-Water 68 63 3
Pill Crusher
EZ-SWALLOW D-Water 70 67 3
Two Spoons
(Crushed 4 times) Tap Water 7 69 8




The results are also presented in Figures 5 to 7. 5Test results
"sinple extraction"” using Exanple 2 Solvent Tenperature/ Time
Stirring/ WorooPbsFest - solution) %recovery OxycodonePCUEPBOTDOTI

Nal oxone* A % points D-Water RT 15mn 6.7 82 83 1 D Véter RT
120mn 6.7
-25-
Two Spoons
(Crushed 8 tines) Tap Water 74 66 q
Twao Spoons
{Crushed 4 times) D-Water 76 9 .
Twao Spoons .
{Crushed 8 times) D-Water 79 76 ;

* Average of 3 replicales
The results are also presented in Figures 3 and 4.

Test results "simple extraction using Example 1

PH o T o ’ o,
Temperature/ | g inorTime | (rest- b recovery | Ybrecovery | A%

Solvent

Time solutiony | OXycodone”™ | Naloxone® | points
D-Water RT 15min 6.9 68 69 1
D-Water RT 120min 6.9 98 99 1
D-Water 50°C/5min 15min 7.0 84 4 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 a8 95 3
PH o, o, r 0

Solvent | TeMPEratwrel | g oo imime | (rest. | o0 [COVERY | Yerecovery | A%

Time

colutiony | OXycodone* \Ialoxone“ points

A A R R TRy
nnt

HCTN RT 15min | peeble 75 75 0
HCI 2N RT 120min mea’jﬁﬁable 98 100 2
se— TR T

o RT 15min 6.6 58 58 0
Ethanol RT 120min 6.6 100 99 1

40"/




96 96 0 D-Water

50C/5mn 15mn 6.7 90 90 0 D-Water

50C/ 5m n 120m n

6.6 98 98 0 D-Water 75C/5mn 15mn 6.9 97 95 2 D-Water 75C/ 5m n
120m n 6. WO 2009/685837 PCT/EP2007/050751
=26 -
CHLLO0R RT 15min 2.1 78 79 1
CH3§£ OH RT 120min 2.1 100 102 2
SR B R RS i IS
NaOH 2N RT 15min 13.8 12 76 64
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
NaCH 0.5N RT 15min 13.5 g 51 43
NaOH 0.5N RT 120min 13.5 12 71 59
NaOH 0.1N RT 153min 130 15 43 28
NaCH 0.IN 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
Temperature/ | .. . .- PH % recovery | % recovery | A%
Ivent . t T - . .
Solven Time Stirring/Time sg:fﬁ: » | Oxycodone* | Naloxone* | points

R AN

15min

not
measurable

P

D-Water RT 120min 6.7 6 26 0
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 13min 6.9 97 95 2
D-Water 75°C/5min 120min 6.9 99 97 2
D-Water 100°C/5min 15min 7.0 o8 95 3
D-Water 100°C/5min 120min 7.1 o8 95 3




D- Wat er

100C/ 5min 15min 7.0 98 95 3 D-Water

95 3 HC12N RT 15m n not neasurable ,,.
2007/ 08563vyeQNy/@$*2807/ 050751 -
M EEMEMVEEMEI MM SMSEI E 120mi n not neasur abl e

27 - HC

65 65 0 WO

2N

RT

100C75min 120mn 7.1 98

PCT/ERP200:7/030751
98 99 1 Et hanol
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X not
HCI 2N RT 120060 | peaseble 98 99 1
Ethanol .
RT 15min 6.6 79 80 1
40%
Ethanol .
40% RT 120min 6.6 97 98 1
(1]
CH,COOH .
3 RT 15min 21 84 84 0
2N
CH,COOH

137

NaOH IN RT 15min 6 60 54

NaQOH IN RT 120min 13.7 6 85 79

NaQH 0.5N RT 13min 13.4 6 54 48

NaOH 0.5N RT 120min 134 6 83 77
solution)

NaOH 0.IN 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"

Intact Dosage FH % recovery % recovery A % point
. . pints
Form (Test-Salution) Oxycodone* Naloxone* °p
Example | 6.8 99 920 9
Example 2 6.9 96 94 4

* Average of 3 replicates



40% RT 15min 6.6 79 80 1 Ethanol 40% RT 120mn 6.6 97 98 1 CH3COCH 2N
RT 15mn 2.1 84 84 0 CH3COOH 2N RT 120min 2.1 99 99 0 3...\al M "e.
V.",. ft "WO2R0T®85637 \Si . N. \ "' NMt.98s. ,*.. PCT/EP2007/050751
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The resulls 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 exiracted 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 cach

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

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

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.



",,,,;,\\,..4.,N.N.S".. 49 NaOH 2N RT 15min 13.8 4 53 NaOH 2N RT
120m'n 13.8 4 6359 NaOH IN RT I15mn 13.7 6 6054 NaCH IN RT 120m n
13.7 6 8579 NaOH 0.5N RT 15mn 13.4 6 5448 NaOH 0. 5N RT 120m n
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

L. 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
5  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, wherein the hydrophobic polymer is ethyl
10 cellulose, 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
15 formulation comprising the opicid 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,

20 b} extracting the crushed formulation of one dosage form on a spoon using 2
m] 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

¢) filtering the solution using cotton,
wherein the opioid antagonist is present in said extract in a weight percent
25 amount, based on the lotal amount of opioid antagonist in the dosage form, that is 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, and wherein the
opioid agonist is oxycodone hydrochloride and the opioid antagonist is naloxone
hydrochloride.
30



13.4 6 8377 Solvent Tenperature/ Tinme Stirring/ Time PH (Test -
solution) %recovery Oxycodone* % recoveryA % Nal oxone*poi nts NaOH
0.IN RT 15min 12.8 9 4687 NaOH 0. 1N RT 120min 12.7 10 7666 * Average
of 3 replicates The results are also presented in Figures 8 to 10.
Test results "additional test” 5 Intact Dosage Form PH
(Test-Solution) %recovery Oxycodone*

30
3. Use according to-¢laim 1 to prevent thé foriafion of an extiact, wherein
the opioid antagonist is présent in said extract if a Weight perceiit aniount, based on the
total amount of opiofd antagonist'in the dosage form, that {s-tore than 15 %-points,
preferably more than 12 %-points less than the wéight peréént:amoint of opioid agonist

5 present inthe extract, based on the total amount of epioid agonist in the desage fori.

3.  Use of an amoiint 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 admitiistered intravenous at the same tiine,

10 in the form 6f a cortrolied release dosage form comprising a homogeneous controlled
release matrix formulation comprising
2 hydrophobic material, including
at least one hydrophobic polymer, wherein the hydrophobie pélymer is
ethyl cellulose, and
15 at léast one fatty alcoho} or fatty acid,

and said therapeutic amounit of an opioid agonist and said sufficient amount of
opioid antagonist,

fo prevent the formation of an extract of said controlled release matrix
formulation comiprising the opioid agonist by a one step extraétion procedure

20  comprising the'steps of:
a) crushing the formulation of one dosage form using a pill crusher or a tablet
morfar, or using iwo spoons, whéréin the crushing is pecformed at least 4
Himés usinig the spoons
b) extracting said érushed fortulation on a spoon using 2 ml boiling deionized
25 water as extracting agent and a-cigarette 1’i"ghter'as heating means for a time
period that is-necessary tg boil the water, and

¢) filtering the solution using cotten,

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

30 than 15 %-points less than the weight percent amount of opioid agonist present in the

extract, based on the total amount of opiold agonist in the dosage formi, and wherein the



%reébvery Nal oxone* A % points Exanple 1 6.8 99 90 9 Exanple 2 6.9
96 94 4 *Average of 3 replicates - 28 - The results are al so
presented in Figure 11. The results of all experinents confirmthat
typi cal street abuse i.e. separation of the oxycodone fromthe
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difference in the relative anmount of ycodone and nal oxone extracted
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conparable in all L, Magel f jon.in basic
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woul d probably not be practicable on the street, because this would
depend onl"i"'Ff%1¥ éfb‘%F P’E%'/WE bagedranthgtotal amourtw ppield agruististhedpsageformrHE
CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. Use of an anmount of
an opioid antagonist in an amount at |east sufficient to

subst &t al | y &nt agdseiafenamobetcfjpe vpiotd anagonist iafanapicahicht kgstsufficiennwhen

bot h, the, 5 o] | St d the opioid_antagonist, .ar

admi ni st etroesélgﬁir{{ﬁirag?;g%gg@lﬁetaa&‘ﬁrgp?@ﬁ@ﬂf’wfopw qgém:fsbmegsotg, the
cont r ol | ecpividlagersisr 260 siegenidid iA@Y iré adBinR A M EORAOSat BRIt hikRd
rel ease mat{]i X forfrrul at i %a conpr.i si n? a hydrophobic material,

i ncl udi ng'™ the form of a cantrqlied releqss dosrae FsRHROMPEISIgR B \NBEIOgENEALS Conifolade

hydrophobﬂeceamhmrfpmlﬁmwom%ggﬁgl ul ose, and at |east one fatty

al cohi)g or fattﬁ/ acid,, o
a hydrophobic material, including

at least one hydrophobic polymer, wherein the hydrophobic polymer is
ethyl cellu]ose, and
at least one fatty alcohol or fatty acid,
and said therapeutic amount of an opioid agonist and said sufficent
20 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 10 dosage forms using a pill crusher
25 b} extracting said crushed formulation in a glass vial using 100 ml of
extraction solvent selected from the group of deionized water, hydrochloric
acid (2N}, acetic acid (2N), sodium hydroxide solution (0.IN, 0.5N, IN or 2
N) and ethano] (40%), and shaking for at least 15 minutes at least at room
temperature,
30 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



and said therapeutic anount of an opioid agonist and said sufficient
anount of opioid antagonist, to prevent the formation of an
extract of said controlled release matrix 15 fornul ati on conpri si ng

t he opi oid agoni st by a one step extraction procedure conprising the
steps of: a) crushing the fornmulation of one dosage formusing a pill
crusher or a tablet nortar, or using two spoons, wherein the crushing
is perfornmed at least 4 tinmes using the spoons, 20b) extracting the
crushed formul ati on of one dosage formon a spoon using 2 nm boiling
tap water as extracting agent and a cjzgar ette lighter as heating
means for a tinme period that is necessary to boil the water, and c)
filtering, the.s0l utiaon | WOeE Lo i ORI : pbSt 1S
present i r%haél:[iodg'é’ﬂnksggst ﬁdr? r}ge &g%gg%mﬁercécﬁfpp%fgd}goﬁgg%oﬁsggggggggﬁét he
t ot al anmoyRriracyfbasdaioithe il agomitsit opinidtagenistos thgelosage figra, hrd Wheseinthee

th 20 fl-points, |ess t t he weight . per. t. Of j.0id
agoni ot praukiEonst EraveatopubeiodRediig REOREM wPlBHas Br e i o1 o

agoni st i myhifaehidad&age form and wherein the opioid agonist is
oxycodone Kydrochloride and the opioid antagoni st is nal oxone
hydrochl oride. 30 " . 2. Use according to clairn | to
prevent - the ot rigld QBsdink38 15 § B freveiiie €ralibifofOm!eRtrsbr AMepdqni St
is present-in sééi C ‘I’eéxét‘a?%rmn%?@ndgmvémfw?ercqnt ani dunt, WAL On t he
total anpuhd opibid apiagondstapraggoninsaidientrachin aiweighj@ercontamounabased on the
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otrit ) e n anpunt .of.an.opioid an oni in an anoun
at | eald b pitirtehased o thesslabamaual oot SepBist pdhe.OPRER BFRLL i ¢ anount
of opioid agoni st when both, the opioid agonist and the opictid

antagoni st, are admi nistered intravenous at the sane tinme, 10 in the
form of a cont el | U8 aceprdingdo glaimsgrortipprevartihs Brmgior o nsgskous
controlle . : ' liag [@us&onpri sing a hydrophobic

mat eri al , %}E]cg%lﬁgfaﬁbﬂé% ﬁérfbr&g& ﬁyatlé? east one hydrophobi c pol yner,
wherei n the hydrophobic polyner is ethyl cellul ose, and 15at | east
one f y al cohol gr I gru_g al.d i ] i afFynt of
an op?{oslk d agoni%ét aﬁedgcgéﬁhé‘ggﬁ%‘% %I}eeorfl.tc Ia%trmutr?fﬁ'g% r%%ﬁtﬁlgﬁgﬁ%tgoaom st,

t 0 preventextiag, Whereinideionized water 8 xsedas exipdctiomsadvanoaid dairing dxtraztion the
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f or mul at i ogjgpfesone dosage formusing a pill crusher or a tablet
nortar, or using two spoons, wherein the crushing is perforned at
| east 4 tittles using the spoons b) extracting said crushed

formul g§i on on @ SPROKE dhShiinPofHh opRid Adbofied i 2h 4Bdumd AVRER SuffSient

extracting agent and a cigarette |Iightens heating neans for a tine
peri od t hal substantislisedagenize afsrdpentincampante! opipidiagonist.ivhea bpigthe he

sol ution usi:ng .¢otk - @l 6 ODI. Qs LSL. . i
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% poi nts Iefs th%r_\. ghe.Y%i.ght ger.cent anount of opioid agoni st

pr esent i "R B AP RE SN e total anount of opi oi d agoni st
in thezslosage foiydrophtbic whaeirial, inclddéng 31 opi oi d agoni st i s oxycodone
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wherein 5 tdigioeé,ahgl antagonist is present in said extract in a weight
percent anount, based on the total anpunt of opioid antagonist in the
dosage form t Heileaptonadaty aleohpl ordatipgsik nts, preferably nore than 7

% points |ess tetﬁﬁ'%aiﬁtﬁfer«%ﬁbﬁ’@ém’cﬂﬁl'i-Eﬁﬂxtopmkﬁ}rnis?énd%id%ﬁic%@%éﬁnt of

30 opieid antagonist,




at |east one fatty al cohol or fatty acid, and said

t herapeutic amount of an opioid agonist and said sufficient 20anount
of opioid antagoni st, to prevent the formation of an extract of
said controlled release matrix fornul ation conprising the opioid
.agoni st by a one step extraction procgdure conprising the steps of:
a) crushing the formulation of 10 dosage forms using a pill crusher

25b) extracting said crushed fornul ation i.n a . glass,vial using 100 m
of . extraction gcﬂf%"éﬂ& tﬁsﬁrwﬁ@a" W’?ﬂé’?&%ﬁ?ﬁt‘%ﬂeﬁﬁﬁlﬁﬁ? Pai*vat er ,
hydr ochl ofdrmuRibslcdrpiisingde bhividdgbRlis{ BN oneSRi st ihdidod prockdife SOl Ut i on
(0.1IN, 0.5N, IN or ZIN]I\I) %ﬁd gt hanol (40% , and shaki r?g for at |east
15 m nut eSoraRrisingbe stgps ofoom t enper at ure, 30wherein t he opi oi d
antagoni st is pre | R ohdded vt s+ N a wei ght percent anount,
based on the t ta?‘ggﬁlgﬁf&g{feg()pl oili(g%arclﬂt agoni st in the dosage form
that i§ nore 192 twliding kladdqraiuhition beew dosage folneandstiahig foet § midutgnount
of opioid agoni,st gres,ent in the extract, based on the total anount
of opioi d agorPst SPREFAHE tBo®4WE form and wherein the opioicl agoni st

i s oxycodone hykreia hedipi6id andgbhiat iPRERntinaiaagen 3t 2 Wiighalonne
hydrochl ori de. 5 6. Use according to claim5 to prevent the

f or mat i onBYUNbassdianthe totaligmoantpfopisidaitagonistinttheydsags form, thatdsmate i n
said extr £ B @ Ui : nt of
ol 0f d arg o b oSS naf SR bR am AP G beRlla it B BREL o
nor e thanextragh pasedos thedetal arhaunt phepioidiagittist e the elosaga iferm and#whergindha

dgoni st p [:0 Lact, .bas on.t.he total .ampunt of

opi oi d ag%ﬁ‘?ig'? é?ﬂﬁatligxﬁggoa%)egyfh@? #‘hbnge an%qhggngiagngg@a?tﬁ ﬁ%o*ageg aims 5
or 6 to pr@vehioridhe fornmation of an extract, wherein shaking is
performed for 120 minutes. 158. Use according to any one of clains 5
to 7 to prevent the fornmation of an extract, wherein deionized water
i s used as extmACUisOBucBRIMERLIAND iYhid ¥ Lonized
water_is heated to 50C, rl)r%f ecr_abl %50 _gggg%l@%dp@gf%?%é%ﬁfgﬁtﬁfor 5
mi nut Bs. 'bpopioidastagenishis presentin ed ewirastin eivecight pergontiamouitnbased emthent
at | east gif hGiRBEodiS: tlall lze a therapeutic anmpunt
of opioid agon?l"'ls'g, ‘s\é{e‘g%g%?h@&t!hgko&éfs%agg%g?#'s‘c’tm%rﬁgh E"tn?l1 }lﬁﬁ%li‘s ess
ant agoni shan the aeightripercat emedntiafbpiaidoaponist mresehhia thoertratt, Bded bmttiche

f orm of | ed .rel ease .dgsage fqorm conprising a honbgeneous
control | gaﬁgﬁé@igﬁ%%?lﬁiaﬁo?%%%ﬁ Bargeg%'ﬁbri g})ng 252 hydrop%obi c

mat eri al, including at | east one hydrophobi c polynmer, wherein
t he drophobilﬁ pgl‘%/rrer i.s ethyl cellulose and at |east one fatty
al co or fatily He§#cording to any onepfdhepreeedingtlaips wheteinihe fmulatioan
opi 0i d agdopiepiredbfla hdlidx&iibh Gepis i0i d ant agoni st
33 toﬁﬂprﬁevegjtFI t he forr;ati oﬁ ogﬁgﬁ%gélf)?éggtprg?%ai d controlled

rel ease matrix fornulation conprising the opioid agoni st by a one

et ont zed wat o7 Lo T eRy S BIsn i Sl b St msn st e i

f or m and agenistri oxycbdone Hydrdchlotids ami) ths epiaidaintapgnittie nestdnect
wher gj<n t iold agoni st ese in said extract._.in a weight
per c?r?t gﬁ%ﬁ%@?g%%‘g@@}’ RTRENt ‘83%%%?59%?“8?%%“&’%ﬂpgaﬁni st in the

dosage form that is nore than 15 %points |ess than the wei ght

per cent am)unh of OBi oi d %goni st present in the 10 extract, based on
the total amodnht of V¥pISEPHINEG#NE©LNF A theereseding elaimes Mhewindthamaoantn

the opi oiod eﬂ@p@élﬁﬂosiz,sis%Q%Oﬂ?‘ymbgg&ilmd'%iﬁggr ROdmLD§s @ﬂb? \gp, most

ant agoni st i s nal oxone hydrochl ori accordi ng aim9 to
prevent #Fderresipgsthasn! 0t (b wehdwut sote thavh e Pefby vitbof the mapixdbrndaiangoni st
is prsgsent in said extract in a weight percent anount, based on the
total anmount of opioid antagonist in the dosage form that is nore
than 10 % points | ess than the wei ght percent anount of opioid



agoni st i s oxycodone hydrochl ori de and the opioid antagonist is

nal oxone 25 hydrochl oride which are present in the dosage formin an
anopunt ratio of 2:1. 13.Use according to any one of the preceding
claims, wherein the anount of ethyl cellulose, is |less than 20 % (by
wt), preferably less than 15 % (by wt), nost preferred | ess than 10 %
(by wt) but nore than 5 % (by wt) of the matrix fornulation. 34

14. Use according to any one of the preceding clains, wherein the
fatty al cohol or fatty acid is selected fromCl2 tO C36 aliphatic

al cohol's or acids, preferably stearyl, al cohol, cetyl alcohol,
cetostearyl- akohol, stearic acid, pal3r‘11it| c aci d and m xtur es ther eof
5 15. Use according to claim 14, t

C36 aliphatic afcohd seoqc%%ipg Qosangtonpé)gvﬂe B’e%dl el@ é‘?‘éfﬁ r}egle i) ©

-l east 10%, (chg(ol%)fa u?ld%%ﬁﬁrfﬁﬁn &, beashliphate él’éb’hdM df dité, profdrably

preferred Yo the matrix +f ornul atjon, 1016, Use
accor di ng steeryhrajcobple rmyltai@hph e@é@teﬁrgl clashols ‘sigage eckd, (malmilirogid 2pd
et hyl cel ss than 10% (by wt) of the matrix formulation
further c%rufegltélegcgsﬂteearyl al cohol in an amobunt of between 20% and 25
% (by wt) and oxycodone hydr ochl or| de and nal oxone hydrochloride M an

amount ratio of _2:1.,.1517. A. use rd| any one.of claing.l. 3,
5 and 9 subst aﬁ§1 al | {f3eiecq r@ltﬂtﬁ’ E@E‘P%e #our%gf%m 13! GL Bphiic
alcohol or acid is 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 matrix formulation.

10 16. Use according to any one of the preceding claims wherein the amount
of ethy! cellulose is less than 10 % (by wt) of the matrix formulation further comprising
stearyl alcohol in an amount of between 20% and 25 % (by wt) dnd oxycodone
hydrechloride and naloxene hydrochloride in:an amount ratio of 2:1.

15 17, A use according to any one of claims 1, 3, 5 and 9 substantiaily as
hereinbefore described.
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