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1 CRUSH RESI STANT OXYCODONE TABLETS | NTENDED FOR
PREVENTI NG ACCI DENTAL M SUSE]} AND UNLAWFUL DI VERSI ON
The present invention concerns insoluble matrix 5
tabl ets having very high crush resistance. These
matri x tabl ets which are unbreakabl e under usua
condi tions, non-friable and insoluble in an aqueous
medi um are of particular interest as reservoirs for

psychot | C_a ents S|nce can 10 reduce and even
pr evenFRé?% X qq{-é?e MEEGENRED FOR

Cr USPRENMENTING oAacmEnle MISUBE onnnonnb.xmu BAVERSION
and i nhal ation. The present invention also concerns

the nethod to obtain said tablets and their use for

sust ai Bk r plreasat 15noeatiadm cvsternsg iofsdleble matrix

a t ] i cul ar, of
SN DS oo PLLE, RPN RS
t abl et sThes® ahat ngxs dstdiated- whethaseeopimt ecaigeint g, under

I At el Oxye9dong,n L Be; spPENo ERoN: Ak o1uple in  an
acci dental m suse nay assune several 20 aspects.

FidBteous nEPatise frsm fapfur @at Heekrr interest  as
adregusierd g mﬂdlgﬁsk%ti@pﬂ@y Hgenes tBthEhethey can
t abl i ntended to be swal | g i s, acci dent

H:eqé’c?eoy a(rﬁﬁ; pea‘fefrentpr%%nEo% Jliehtds ofP FE?I 8? these
pantdsalardest rictdomslofng hedi abdetinhosedstnjetuteni Sor by
Z%degéﬁ%gfdaﬁd) que{ﬁagl & | rel ease of the active

i ngredient,

rove 1o be dangerous and even fatal
for thé"hep&tlifefmn‘% ekeesst dosage sbeadinug meerdosejiethod to

T@b%dfité&ad'f%ﬁ%&tgwahéf%hé§§f+§é fHPpgﬁQﬁaﬁhéa—%Efease

dru gcontln r)y LP ecifical states that <<
t 8Bt sAABERise TbRIS R | B ARl wipEBEEiBBFAg and in

cpewrd cerl.a Al p A Sterd il ¢ M Stisee of ngFédSent s .

cont ai ni.n Sust ai rJCed rele codoneahals al so beenn i

observ@l&t%heﬁ 5 ents sﬁﬁ}e]tea’h%ou%‘?rﬁr HFRE t hPRshained

shredeatsienmeopiiater vagent sgesin t lpardrivgm wirt hoaysbrong, the

d%%%n%%eﬁ%% ab%Ohgcc1dental misuse may assume several
aspects. First, it may arise from failure to heed
administering conditions. It may happen that the
tablet, intended to be swallowed, 1s accidentally
chewed by the patient. The consequences of full or
partial destruction of the tablet whose structure 1is
intended to delay the release of the active ingredient,
can prove to be dangerous and even fatal for the
patient (excess dosage leading overdose). This is the
reason why the leaflet supplied with the drug
OxyContin® LP specifically states that « The tablets
must be swallowed whole without being chewed ».

Also, accidental misuse of drugs containing
sustained-release oxycodone has also been observed when
patients simultaneously, or within a short time
interval, ingest the drug with a strong dose of

alcohol.
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2 It has effectively been observed with a sustained

rel ease form of hydronorphome that the presence of

al cohol in the stonmach deteriorated the |ayer of
exci pi ents designed for sustained rel ease of the

active 5 ingredient, leading to release into the body

of a magjor quantity of active ingredient

(<<dose-dunpi ng)>), once again the cause of a

danger ous overdose. The leaflet supplied with

Oxy Contlith@3s |15 fasit 1 esdanprecn relpzaresd | witheal pgsteofined-

cortlfcaigidi gat-mons £t hafdrdio kg gONSUHPL | Qi Of p%le%%l?l‘ezle of
to.be avoided with this drug. Simlarly E th
uﬁﬁltce&logt at'ds, $ife FORTFOb da%erﬂa?{@ted he' layer of

Adamm.lp&ten’ﬂ:ts @iaa)s@neﬁﬁs 80 1S 63U Ot Wed Nt e d O @iﬁttﬁélt Sctive
h (r) not_to consu coholic .
E%% \@ntt %(% e<%'| od ?q’seeatjrf%%? 1{@ e %y 8P major

p@m@m@uﬁ&r of actlve 1ngred1ent («dose—-dumping»), once

ht / f er conti n/ oxyco
blgRi Wi c%%s QW QeI I QAN 02y

nt ~ 1n-qga.h There is t need to
prevenihehi s eafg aly pesepphibed dentah nidsySentgn® LP  for

lﬁ&&%@ié Raldient cxafief ohe Wi dSto MU @A M @ations that
S|gg confortable ro te of adm ni stration (oral
e)

CongUmRF Kk Bf agtRGNGA ditfe ¥ ehghavoided with this
pﬁauqaceutlcal narket in 1990 of substitute

SUbl i nGULL LPABY L 41 FESORI R [P THA al 5 pdkebfoqe and
aDﬁ@manﬂMAnqsﬂxatnpnan gmueeasea hasrbees olsemied; to
aD2ntS By arug add ct o Hne PR RTHa berd é“%ttéﬂé"e&%nsume
.Pﬂpehplwedeéakﬁoﬁérl@@ G@@alg%ﬂodjrug‘—mmeﬁ% see in
usgdtteugdali fy the use of certain ned|C|na
e R e DR3BS h  rcomt
ophegdshom)t heir derlvatlves intended to treat
SevereTHQkQ %E;tghggg§gr%ddICE%%q tgeg i%&? prevent this
type of accidental misuse to increase patient safety,
whilst maintaining a simple, comfortable route of
administration (oral route).

Since the placing on the French pharmaceutical
market in 1990 of substitute treatments for opiate
drugs, in the form of sublingual tablets (Temgésic®)
initially packed in a form for injection, an increase
has been observed in the phenomenon of abuse of certain
psychotropic agents by drug addicts.

The term deliberate misuse or illicit use (or more
usually "drug—abuse") is used to qualify the use of
certain medicinal products for addiction purposes, in
particular the use of certain psychotropic or narcotic
agents e.g. opiloids or their derivatives intended to
treat severe pain or to treat addiction to opiate

drugs.



10

1

W

20

25

30

35

35 drugs. 3 Abuse by parenteral/nasal route of

sustai ned rel ease active ingyedients normally

intended for oral route, gives drug addicts the
opportunity to achieve inmmediate, accumulated _
psychotropic effects of the 5 total active ingredient
dose present in the initial fornmulation. For

exanple, in the particular case of buprenorphine, a
powerful opioid analgesic initially sold as a .

pr epar &USE utYer Bt emyest c(¥9uter ¢he $0stained-

Sd@g@dﬁﬁf?ﬁ}%ﬁgg&ﬂ?@bdﬁ?ﬁ%ﬂ?ﬁ%ﬁgPiiggﬁfghggijER% oral
esti nat e a oto 6 0 e trea , ,
gi" V& Sabude’ By ﬁéP@nt%$§+CBF (H&Sal OPBRTBUNTRE dehpachieve

ayipwknieela’att@,thacm:ﬁﬁpﬂraaieiconMdkgﬁt&@i&eﬁéffects of the
( Li-ng . Lablets with high buprenorphine 3 sage . .
ngﬁgﬁéctﬁgéﬁv%y H&?%ﬁ:%ﬁ??ﬂ}ﬁgﬁgug feﬁ?PEC|%ﬂl %ﬁseﬂnltlal
agogmseittigni.on treatment in tens of thousands of

opi oi dpdrug addiehs, far “hgﬁﬂait | s-est i ed %ggé of
34% of consuners-abuse the drug by 1hjection and
aPPPERNREPEILE30%6 byareaaful r opiei0aNefgehec initially

pBenanerRon obr &b ik ehsiseuh8edl $0eSeRMMN Fdhgesic® for the
pre araihgns intended to treat severe pain, such as

nSPPREAEUSEPPhat e 3K h) 9hd S8HbdoRedtELleRanplie  is
(bbs¢matbd,tH%wCBB%ideBO@rgﬁDd?ﬁﬁtﬁrféfﬁents ﬁqld are
diori_). .These_sustai ned-rel eas or contain

g§€?§$géﬂgﬁ§%tFpﬁegaan ﬁfgﬁdsofnt Fgg&@nitTESinsame
ogepPlikeng pertiodsrepadatbase chideebfSupwiesx® i seubbingual
t Si rels j dar.i i .

ba2s Er o o ol R r SR A Dfe (RELURL KBt rea by
dP GO8TINA"PAPHPRUI arobEhgbdl dyepi weed 30as  substitution

(E@Q&@ﬁ@hfrhh,t@&@tdfEkﬂ&ﬁ@ﬁﬁd§xé?nBFE%EHQd}ug addicts,
urolggi al, treatnments (Artane(r)_ Anti parki nson

3 o) ¥ a5 esul EStiRasedt i el ¥ cobr consumers abuse
stibst idrugi dsy i ngatreshs,aindl appRogasEscaqCessi bbe Masal

NELEre.

Yet the phenomenon of drug abuse is also seen with
preparations intended to treat severe pain, such as
morphine sulphate (Skenan® and oxycodone for example
(Moscontin®, OxyContin® LP) or moderate pain
(Neocodion®). These sustained-release forms contain
large quantities of opioids intended to limit pain over
long periods, and abuse thereof gives rise to the
massive release of morphine derivatives.

Drug abuse also affects other classes of
therapeutic drugs, in particular benzodiazepines
(Rohypnol®), and to a lesser extent certain
neurological treatments (Artane® Antiparkinson drug) .

As a result, these therapeutic or substitution
treatments, in some cases accessible by mere
prescription, and whose dosage can reach up to ten or

so tablets a day, are subject to two chief modes of
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prescription, and whose dosage can reach up to ten or

35 so tablets a day, are subjject to two chief nodes

of 4 abuse: parenteral adm nistration (injection)

and nasal admnistration (inhalation). Wth regard

to abuse by injection, the tablet or capsule

containing the active ingredients of interest 5 is

reduced to a fine powder using any possible means
%)Iable to the drug addict, in particular a nortar

$$Yht BRTCBYERALT moimi Ty tatidiqny bFNBPEThgnt hand nasal
tadaireimsﬁheti@mjghup@wetiem ai ned, which necessarl ly

t t he exci,pients initjall, sent
ngrﬁegzdﬁ? chpd iﬁdp %% ¢ t Rén 15d SGie S0l ve ?ntﬁblet or

Smmpsu&¢UHBnbﬁlhﬂqgl¢hd£ﬁtEiNHlMHdnddIHﬁt$OﬁEtde$rest

prayi pusl¥-heated, apd/ o ighian agid iéseg fg _means
elO 5 Qnt

or certajn active |ngr pr es bage
( BY&in Hekoi o %@%edr%@r@ﬁdhey, Ihepﬁerpdlebtalm@dtar or

C@Q&HﬁﬂkbeeﬁgHg@hﬁp§§1B§t§ﬁ§Q158 Uﬂnﬁlﬂfﬁbegﬁéytgklet

Iar partlc es Into | oo stream usi n

m%ﬂﬁe??eghlPH&dQQHOQ&%h%?% W@éﬁ&%ﬁ¢qe$%@¥h}%c?@@taln5
Wﬁher&ié&ﬁﬁ@wﬁerﬁtelahmyt@ﬁﬁseﬁﬁhlﬁh@h@CEhMQmaceutlcal

d tt eco diately ayailable in_the
Iogﬁglfgghlqg? %E?%Oig%glﬁnnﬁ %%ﬁézrva pme of liquid
exa[ﬁewnmibldehayesusspmbeamesgpﬂevmpushﬁ headtsd and/or
| el hecRSYEhot roplg ehiect, oUNt BY ddlcain  active

cts usé by 1nhal afion &l so CoRST st
clpsHiadj aHe phasaateutrt cRRstorfammt i(brawn heroin, base

Slr{&)fr'pﬁh@fet ly fringe pPowdeH | Sphtapnobt atfed & d ender ougn1y
% actlve |n redlent accessible to the mcro-vessels

LiHeRbrahelar¢preasgarhest heto the

a@illdmais(lfretd’ftﬁ sustiaigned- rellgasettexcmllee&s feesi gReflple,
f r al %gn1n|strat|o s full i neffectjve and

é&ﬁ%éte&‘lﬁﬁ§§’§ie 6@?%?&3?%)Y%p°%% BPHeCt is
able t dnbetlaichi ewed, Dhgg abusSeei snglredieatongiam edecomes

PYIBIEQNS ORI ol gke o el Al o1 BbEEELLYN. O since there
|nject|ono In ?lon P
1s no longer any excipient to delay its release, giving

rise to an immediate psychotropic effect sought by drug
addicts.

Abuse by inhalation also consists of crushing the
pharmaceutical form until a sufficiently fine powder is
obtained to render the active ingredient accessible to
the micro-vessels of the intranasal mucous membrane.
Here again, the action of the sustained-release
excipients, designed for oral administration, is fully
ineffective and the expected immediate psychotropic
effect is able to be achieved.

Drug abuse is also accompanied by numerous health
risks related directly to injection or inhalation of
the excipients and of non-purified crush residues,
little or ill-filtered and non-sterile. Recent studies

report that some tampered tablets are sometimes
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t he excipients and of non-purified crush residues,
little or ill-filtered and mon-sterile. Recent
studies 35 report that sone tanpered tablets are
sonmetines 5 dissolved directly in the syringe, then
injected wthout any prior filtering, this practice
being directly responsi ble for nunerous deaths
through pul nonary enbolism Additionally, the
addi tion of acids 5 in non-sterile liquid form (lenon

j (e tved hed eFShLY r edNduédsi s sappdramt | ythe¢ro injected

f@ﬁ%ﬂﬁﬁﬂﬂfhﬁ$ bpheort r gASWessing) oftiact eptadt Pe  being
pat hol ogi es candi di asi s These ractices

cosal
nﬁ' &ore coh®S BH?ﬁEiﬁaS Gthe N¥BCEPHSadyP 4R GH ri Skgough
ofoudimoala ran cbntrarclt iemi al Add anssh 851 pnsth@ndddition of acids

c I t . [ ologi cal- t e absces es

nggfégﬁgjéggfﬁgédgﬁggﬁéefggpén{eﬁg ﬁ PEEFT o 9 1 B¢ £ crush
Aresiduegar dihg eheairspédtyi orelfo Subaspm(ls)LbfLabl effisr, the
tQ%anQﬁﬁ%%ﬁE§10f £0r 1, Shar rﬁ%&!n 5Pe Slat fpatlaologles

fornmulation is 15 responsi b for the onset 0
dueaPgithia$ isdxeci pi ent which, once inj ected,

accunuirates | ?rabelcby np@h@fl@lfaﬁéot@orﬁélstt@%h%%% the
| inbs. To limt these

to.swel |
pPOBFERY, B0 dpprisactt GO L af«zibe-@s%loc*flawﬁ@lssmns
tbadac¢®mpllogtedhentoﬁIWdymmaﬁmnbglnhﬁwnaggétlc@bscesses,

I f
e EREra ) SR “RRe T Phr TP i ot LBt ByeL T
péﬂéﬁuem@gaﬁﬁnng ﬂh¢31nsecheooa9§faubup@ﬂﬁﬂuau&aﬂs the
foraukatkonss 28 RO Rt I%@%gnwg lgg%tg 2%6 on is

initially described in patents ,
3r¢780955L1¢hi §odbuséedetdsadnt Ffor mﬁ%ﬁmeon%@s to this

r@p&@guéae lnhlbhe p@ﬁ&écui@ﬁeéﬁéﬁ of 2 BURHENSEL BB nfn the
472 for exampl e descri bes an or al

(Bt BEReY b PN IR BB S g Gnof the

eibeerlembese of nal oxone, which acts as conpeting
antagoﬁgs&iﬁﬁttQ%ese problems, one approach consists of
associating the active ingredient in one same
pharmaceutical form with an agent capable of limiting
the psychotropic effect when the formulation is taken
by parenteral route.

This 1is the case for example with formulations
combining methadone and naloxone, initially described
in patents US 3,966,940 and US 3,773,955.

This abuse-deterrent formulation was reproduced in
the particular case of buprenorphine. Patent EP 0 185
472 for example describes an oral formulation of
buprenorphine also containing an effective dose of
naloxone, which acts as competing antagonist at the
morphone receptors. Since naloxone has only very slight
bio—-availability via oral route, it little hinders the
analgesic action of buprenorphine when the medicinal

product 1is administered conventionally per os. On the
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nor phone receptors. Since nal oxone has only very

slight bio-availability vigoral route, it little

hi nders the anal gesic action of buprenorphi ne when

the nedicinal 35 product is adm nistered

conventionally per os. On the 6 other hand, when

subj ect to abuse by parenteral route, naxol one

beconmes fully avail able and inhibits the analgesic

action of buprenorphine. Wth this type of chem ca

as$bErathail, hehenepuUbiREtoial SphmaEe R EaRtSrabr Fpute,

gl@d'dlgvlrfé ueﬂ&t&l fn%@nﬁffﬂlyblﬁvn%flwléqu%?@s iHEQbHJthh the
e subli.ngual  fornu i on _conbi pi,ng nal trexone w

b GFaRG T nachaSh alo BRBRCRBSEAIBEC I'H 'Pat BRESERYRP Of

3theMBalWddssai gk BsspchaweoBr, i tthes cpﬁslsi phefﬂnacéatical

i cul ar t.o increase.the ant agoni st ect o

ﬁglrotgrmexgﬂeénavﬁntsn rcersupszlcatb]teo oapril%i dss?f%f? st TPr oV di AHECHS

cowsidmer-s with a non-euphorigenic, anal gesic

sensat HpR gﬁﬁ@ih&u%ge %8?R9§5%H?H 'éfﬁgyﬁﬁﬂgbyna%trexone

parenteral route. is type o ornmulation theretore

had thi foupe eawF@Alines Hagy oy kpeddiescaiied in patent EP

contzidubes . t ope¢rls seULbi NgsdHeat PHENOMBNONS O G 1e in
necessarily has

abuse., wever, this approach

r8€539§§%95 tHéJCo;BSﬁF%?§teﬁﬂﬁb of NERgonAEt| veffect of
i ngllediesdhne, Weeldi ngdpedncteasash cﬁﬁrdﬁi}lchh(iﬂstCloﬁsféviding
an I rice.of the nediginal product. 20 Sti .
8RR e B R RG e Bedoc ia e pReation
opiveind i tttheancamagiohi et ageabuspdt énvt pappltierdl onoute.

U$2Q03/ 043269 i%ﬁor‘? Rharmgeeutical 1hQEMd Nyppear
whi ch thHe opioid and the antagoni st are .
i BO&r i spetSedddbCthana heonint Bk st tpyards curbing the

" pagHeRkabad" o35 idkdy Coapast MENfoRewent i nthid f49Moach
being rel e se% when the nedicinal product is taken
NDPREEPS Ty YOPAP FOEOETSe0h % e Sotter o ST 97 1 e Of two

peodilet | snyaspeeadsw t hebylingr usdi nphcredesd orgtddiction
OLebDE JHEVELILEL SR GLo 1l KM e g act i ve
psychoStgb&cu@ﬁﬁgcﬁul approach combining the association
of the opioid with an antagonist agent, patent
application US 2003/0143269 describes a pharmaceutical
form in which the opioid and the antagonist are
interdispersed so that the antagonist is "sequestered"
in a compartment preventing it from being released when
the medicinal product is taken normally by oral route.
On the other hand, if the product is tampered with by
crushing, deterioration of the structure leads to
mixing of the two active agents and to inhibition of
the sought after psychotropic effect.

In this approach, the pharmaceutical form has a
predominant role to play against abuse. However, here
again the chemical association of two compounds 1is
necessary, leading to a complex manufacturing process

and high production costs.
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In this approach, the pharmaceutical formhas a
predom nant role to play agag nst abuse. However, here
agai n the chem cal association of two conpounds is
necessary, |eading to a conpl ex manufacturing process
35 and high production costs. 7 Also, patent
application US 2003/ 0068392 descri bes a
pharmaceutical formin which the opioid agent is
associ ated not only with an antagonist, but also with

an irrPLERY RGERNtsepRdstcartd®n W Z0b5E068392 describes

canpgiis ARateubi danperd g Wint hyhhenphardeegutd il Jhenm is
inevitably leads to release of the irritant. This ,
féﬁﬁPFﬁéFSFoﬂftr%ﬁﬁYr€§tﬁh€Qﬁﬁﬁ%?%??bﬁtofbPﬁré@SO with

aehi ierdgenits  agark  $dgueseatéaniaf aCQimﬁsrl etdremdrqdartment.
a whi_ch .mak it manuf act ur.e co ex_an re
cg§?§§rﬁﬁgnwé%§iﬁéfep Msrvars %ﬁﬁﬁi(9IH%%ﬂ?ﬁ%ﬁﬁ%P%sleads
atpablretlea@eherofconpami esrhaventevellbped form therefore
Phepmaeedt Iaal oSuSLEdR:Lh Wi ChLRe OPLOlde Obgents, and
substance which may be subject to abuse 1s no .
a&88cigteRt W@ hoan caitjoriented Fareaganpiel clpamekes its
apRhLeattQreUS-3RPPER281448 heashesodbiihethan a simple
manpuf act ur e . of a@ oral d sa%E pharmaceutical form in
mﬂgﬁﬁmﬁﬁﬁuBbFB#d 2§BnEUGt PRt &r ésPlied -nodified so as

to i ncoehse i tompapdehi | ilgdty, b}év&@b@i'bﬂlgf q:}ﬁaa&rﬂiac_edutical
b the agt.i ve ent _and .one or .nmore fatty.acids.
Tﬁ%gggﬁgrﬁécébjf%bl %rﬁPéPFgw§ﬁﬁﬁP§ﬁEﬁ%ﬁ%eHXlEB may be
retieasetofot buset ilve nograsdsentatbénwithi sint akemadpnist.
0 1 aSi e : e t 10 it

e e or | Do Eeh iR RREN AR A0, Lo 2R LA [lcnes
refeadpnyfesévget i pRgosdilerdosaganahanBaceksycade form

bi Ok@Ri 8eWBhe 26pO81iihagehhet rhande Ry RRYSSRIfied so as
tanperi ng of the, pharnac uthaI formrel eases
n?%rob%???%?%s bFSaCiFQSP thgFed¥ent Pdoatfed™ith & salt

i bsokedh ethayettipeesgahitngndt baei predivake faeltease iofs.

the acf.yg i gé?&é@@&tlga?n gg%eogilg%%iu esmgﬁstained
fornulaélon equi r es cheftcal

release of the active ingredient when it is taken by
oral route, since the enzymes of the gastrointestinal
tract gradually break down the groups of fatty acids,
releasing the active ingredient as and when they are
broken down.

On the other hand, any physical tampering of the
pharmaceutical form releases microparticles of active
ingredient coated with an insoluble layer, preventing
the immediate release of the active ingredient in an
aqueous medium. Said formulation requires chemical
conversion of the active ingredient.

Patent application US 2003/0118641 describes an
oral dosage form of opioid with sustained release, in
which the active opicid ingredient is associated with a
hydrophilic polymer matrix and a cationic resin. Since

the resin carries opposite charges to the active
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30 conversion of the active ingredient. Patent
application US 2003/ 0118641 glescri bes an oral dosage
formof opioid with sustained release, in which the
active opioid ingredient is associated with a

hydrophilic polynmer matrix and a cationic resin.

Since 35 the resin carries opposite charges to the

active 8 ingredient, it binds to this ingredient

within the polymer matrix, preventing its
eXNHQd it Saild phandgcetioi catie orimarattiens t e thin the

a@dl\g@nexcqtmm | isepat el @ IEQ%&@%@%%Q' ents
responsj bl e for its sustained release in the body,

even i Paistal PS}aéW%F?HBPEa%ol VNS aF8ndesd (Hgte active
\Aﬂioerrpouaiccona'sepa\ramear frbmdrtqg@ne@@rl@yedﬁ,s etéspohsible

ani es_ hav el oped tical systens
coﬁialﬁgzs%ﬁﬁ%lnigr X E Bal Iﬁ# é%kuﬁY%% Y%Ousually
| a2 idred IBur et 1 wset @ baodegm&@dblergﬁl wha téir canabeohol,
a er ' e route, consisting
wﬂgg}génﬁ%ﬁﬁcﬁg% 3‘#?%’%12%%. tnéyteé ucrose Acetate |so '
But yr atS®MESAl 8YmPIni§sgelhae onslesgdiopieded pehemseentical
ieaisd geid s cgdose. pihi & aﬁgﬂeof HEh M‘@k&
|sy%‘5% t he subj elcrtlﬂ&%, 8atentg US 5 05P and T Beutlcs
6,123, 53 Hﬁffﬁ‘?& ﬁlssﬁt% @&ﬁaﬂagtrfd@&lree@%ewbﬁéh can be
aetdmemsrtgneda eﬁia ©Qﬁllr b anyeﬁve&amerﬁ&ﬁ% ,0f cdBsi8ting
our s apsul es onta ni_n
208 opeBit et BEp R SR P RsPedi g te Tso
tﬁ@$@ﬂd@ﬂ1ﬂﬁ%ﬁﬂ)caﬂh2@ b@ﬂnﬁlle33|aushalhadtﬂdmﬁase of
t no ra it el : :
car P oo peCoa it CEheE, Bl i S, wnien s
pabéntBii e¢oupé mﬁfgfﬂtfb VRe werdy/ High anfisdissi 6y4 08,536

t Hﬁ&@itfaqrn@ml%ts' MHARAPXBH FOdULde Uﬁ@%c%ﬂ%}edlent
and SABER% t echnol ogi'es currently undergoing 2
pRR8E TPHL O YNi T T t PPALSTS i dldelt® a%ohﬁayértr?éfen if

CahéCictaypilﬁ)léﬁsb&htaﬁmlm@ﬁtl@@ eﬁwy@fn@oraetle&lmeted or

presenc n al cohol he_active
IﬁéPg gﬁ gﬁalﬂ?ﬁa t%%ﬁ%éﬁs these pharmaceutical

forms lies in the fact that the oxycodone cannot be
extracted from its gel carrier, and cannot be injected
either via parenteral route owing to the very high
viscosity of these formulations (Remoxy® product using
ORADUR® and SABER® technologies currently undergoing
phase III clinical trials).

Said gels also have the capacity to resist
extraction of oxycodone in the presence of an alcohol
or acid, the active ingredient remaining trapped in the
network formed by the gelling agent.

These gel-containing pharmaceutical forms are
complex formulations, which firstly require the use of
high viscosity liquids at industrial level, giving rise
to restricted handling, and secondly entail major
restrictions with regard to packaging (use of bottles

of vials), which is not the case with tablets.



10

15

20

25

30

35

network formed by the gelling agent. 30 These

gel -cont ai ni ng pharmaceutica forns are conpl ex

formul ations, which firstly require the use of high
viscosity liquids at industrial |evel, giving rise

to restricted handling, and secondly entail major
restrictions with regard to packagi ng (use of bottles

35 of vials), which is not the case with tablets. 9

Means are al so known with which to manufacture matrix

t abl et $legnsyepyehiaks hakswess. wPhh erithigm 0 tg74maggbacture

deserikest: 415l €4 Sogbtv%'rnyednl% gﬁéaahéggng Pdtent EP 0 974
h%gfsosol uble vitam n m xed w east one additive

S %%%?Jrlﬁ%styﬁébl?ﬁsth@kb?ae’s‘é‘?%e B¥ agranulating a

Cnvdﬁmgdmmﬁlerﬁﬂbﬁmﬂnbmﬂﬂéﬂ suiath ast HRMEskOrone addltlve
rrple Sai d tagl ets, ded for swft rel ease
e

t.e
T i aovPtanin T TReeathet Ry d rrenvenflonal
h@pdrye@sr Stimetegt hsudm @ heHdMAerforofex@intle 3B &jd ct®blets,

L T L
rélﬂathhiﬂelhgp rd‘l%m%l }@b%ub@rﬁgeéﬁ FOEENCIvan lgo%he order

h%@rQ@OE%bb© W N @R YorR¥ESi BN Syl BE o q@l $91
Xdr sol ubl e (IEIF{%IDfﬂ s(ngLchdgrol es/; g hese tablets N ent

S r%pHEey PR ﬁPé’%ﬁlyna(ttﬁ]sY nt e%iéaﬁoor'r2 t34eMPa.
1§lltﬁotllgh rﬁ@l@ml@éhwhta@dlSam Noes)i st 19af dof alloeS than

fir |tablefor ust ai.ned rel ease
aPSt heI ¥?/{eu}iﬁn% aﬁadse%%ncﬂ S TS I%f?at are
dadsol vle:ddr@sohlmbhque((j{mqvedsamchmmm t,hethanéi ttablets
f h o :
B At e s A R T B
rmflrlti)q abt@ien Ravildy Bochgshiiresiestanc8aidr 3t|a@g}ets are
fEQHE@E9UE%Ihﬁﬁﬁhééltg%ﬂgﬁko%péd%églﬁ@?-r§§égse of the

tablets are obtained froma treated starch powder
t AGE-¥EN1BETEFERLY y 206MFRESOEdY AT HGRsiely dheslved in

tahl etguabeasi ntneﬂldadl ,f omatkiégr apihém I elrgfise CﬁoxaCtllS/@ as
L edl ent rel ati shor t

0L PALERLR cRh 1o AV Dare 8. kel ML BB e given
abuse.

Patent EP 0 0933 079 describes matrix tablets
having a crush resistance varying from around 1 MPa (1
N/mm2?) up to 10 MPa. Said tablets are obtained from a
treated starch powder that can be directly compressed.
However, these tablets are intended for the rapid
release of active ingredients, since they have a
relatively short disintegration time in an aqueous
medium, in the order of approximately 6 to 7 minutes.
Owing to their rapid disintegration in an aqueous
medium these tablets, here again, cannot be used to
convey active ingredients which are liable to be given
abuse and which are intended to be released over long
time periods.

Patent EP 0 997 143 describes the production of

bi-convex matrix tablets of very high hardness (up to
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medium in the order of approximately 6 to 7 m nutes.
OnM ng to their rapid disintdgration in an aqueous 30
medi um t hese tabl ets, here again, cannot be used to
convey active ingredients which are liable to be

gi ven abuse and which are intended to be rel eased
over long tine periods. Patent EP 0 997 143

descri bes the production of 35 bi-convex rratri x

ts_of hi gh har d tg 10 1.
ar VT o CRTOUN W REACRT | RBFR Py B 2 ERSSPtiAGHY of

Bégssabttanalmedlaf%,er o(b@;lmrrmzl agtarrr&t:dsmp(re§@ﬂ§gsta NBhatrix
r.essi b i sinte
car%Io g/sdé)ar%§ ég-%greﬁgl I y}' n%nnlqn}ﬁ]ﬁe%g bi ﬁ&g?n%grr&table
5 Qfﬁé@/@fmcéra%l dosneevweédyi fmaheythave aref yahilginder. Said
h%kfgt%‘bsle '@ak%f@t§°l égeﬁt ’th%'a/s CFe #(Qr?nh§§f’feg%$:dness
eriod o

I’TE i um and ter a ver ort
nodt hth@angolifesdrdee r fé:l@lyV@ eleasa tamiepits vieedium and

| Roredt eat Yidityo shberb iot0 dhe tneuf et yhe C}ﬁouth and
ri x tabl ets i, Hiende for the sustained release of

SubgPafAcd TPt bodyie ARBIYPsoNRATEnt into
hitgle h:afdiness |s taught by patent US 6,592,901. In

hi d t bt
E:olrr;r essrébm?q r{ éfrzfitozfr ?s‘%{%%l( gﬁ%bjl giohgggﬂgﬁa for the
paus taulred ng@?d@a@é efhy@rcelttul oses(ithehaniceniim etlwy! body,
eta'?l%f O s i’l kﬂ@ehlgﬁflkﬂadz;ﬁgge? heg tﬂ:@ﬁ%htn%{}e patent US

A ua or| ent, hig
ar¥d1 ofthtigiv Viaesren ., Ttr@bbemgh are obtained

r %&lvﬁ.tn@_;nce dAd t he-draheed $i 1§ st pbt %N&Qaé@ei’ﬂsﬁf@s and
order qf 10 to 20 20 k &kl I o nds whi ch, scal ed
dGWR T R <7 zBaEFlcPEB etgsr gquidrveife gt g ssundnon-

1.14){12.c8 d\ﬂ?&yl Absloer blffi S:eSLH_&ﬁllﬁbei g-F agelaf under the trade
IceI kS wat i nsol u
u5| on ofoﬁﬁn Ef ds glﬁ%then%% rigt ejag‘g] %?m?ﬁ%pact i paahly
i ﬁglbétﬁllémteldn étfhié dodyowRelieasei2y . ofThchecacth veesistance
i pgr @cqieenéabfe@ih’cw@d ?'t% Béds'l%c%ﬁ h@het%?'d%&s of 10 to

obtai ned fromt ow a release
20 kp (kiloponds) which, scaled down to the size of

tablets, 1is equivalent to around 1.4-2.8 MPa. Also,
this special grade of ethylcellulose 1is water-
insoluble, limiting the diffusion of liquids and hence
release of the active ingredient in the body. Release
of the active ingredient is achieved slowly since the
tablets obtained from this model show a release profile
in which less than 80% of the active ingredient is
released after 24 hours.

Matrix tablets having very strong crush resistance
are also described in the work by Pontier et al.
(Pontier et al. Journal of European Ceramic Society, 22
(2002)). In particular, the authors show that it is
possible to obtain very hard matrix tablets using
mineral excipients of the calcium phosphate family,

such as tricalcium phosphate or hydroxyapatite, by
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in which | ess than 80% of the active ingredient is
rel eased after 24 hours. Mafini x tabl ets having very
strong crush resistance 30 are also described in the
work by Pontier et al. (Pontier et al. Journal of
Eur opean Ceramic Society, 22 (2002)). In particular,
the authors show that it is possible to obtain very
hard matrix tablets using mneral excipients of the
cal ci um phosphat e fan1|y, 35 such as tricalcium ,
pOSPITt e COMBRPRA apatiitte, SHpmPLe di fgom a tricalcium
CYHYKEH N . pdvie X G €L ol DN gréfh Cat 6HUBhen compressed
phosphat e powder vi ously granul ated t E g
IS S PRI Orfr s U FoT CRSorh Phe BPadPaer it is
IR ld t tics <ﬂﬂ&ﬂhblaﬂhﬂeﬁﬁajmhbabletSuthSEe51stance
%B%%Hﬁ%%%gsgéggﬁg%h ?3&'%: trengts) ﬁﬁg]r oweJ%é% this
a. wever, rs i Cl € does not give a
i efrdripdlts otooh nhe gdpaciary ohfeuwhttiabl e:trs troe capacity

r ¢jreasg, one QEbﬂQEE aGly Vered %é@d' BALS Quer Alke active

extended period of tinme, nor t capacity of such
pHEGRECEEN tal ¥R F ugPurest eRAe @i 10T0 ht e n gw  the

agueeus tiedbemsuliesphakfseanehcan apethttGréd! ddNremain
phogphate compressi on by C._Pontier ("Les phosphates
de PG di HEp AT Y SH Eonpression. De la chime

aux quahietses d'aessageh’ These a:tmﬂ.mﬂxu: vetsliteude Paokphate
t ed n Rtenpe 001) sh it

orB BRTTO AV £ ESnal) Drlef o hbel A it i Chloiun

ta@laéllélmmszauemngomyarlegisuwmphdkphé@ eshimie aux qualités

( Rydrseyapati & apd tlr"[ﬁﬁlx/%fﬂyté’hﬁéplﬁ%&ﬁs' %I, presented

partlcular) havi ng very hi crus resi st ance

p6Ss i \F aRIEESTy (Niv)a 5129W§aFBaFaBIteths R Haler after

tb@m@a@@@ﬂgnt Y ofo reb@[%&u&g rﬁmgpﬂa%/l |t|ta|3ﬁe|t%682/contalnlng
us nedli um ove alo erio 0 I e 00

TS or P BRN ST oF cncly P HRAN S5 by 2ot aduatcaleiun

dohbeghanet hrioughpd hei et &t X, pohesingowereaty, Hiyls crush

a&%%%s%aﬂ%%s %%tsl%'l' O‘Q‘e%% %‘ép%’ YRl PN to be drawn 25

€ capacities etsto remain intact in
Sald tablets also have the capability of releasing

theophylline in an aqueous medium over a long period of
time (60% of active ingredient released in 8 hours) by
gradual diffusion through the matrix pores. However,
this article does not allow any conclusion to be drawn
on the capacities of said tablets to remain intact in
an aqueous medium, and hence to resist abuse by
crushing in a liquid medium.

Patent application US 2005/0031546 concerns an
abuse-deterrent pharmaceutical form containing one or
more active ingredients liable to give rise to
addiction, and at least one synthetic or natural
polymer necessarily having a tensile strength of at
least 500 N. The only polymer specifically described is
ethylene poclyoxide having a molecular weight of

7 000 000 optionally associated with an xanthane gum.
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an aqueous nedi um and hence to resist abuse by

crushing in a liquid nmediumj2Pat ent application US

2005/ 0031546 concerns an abuse-deterrent

pharmaceutical form containing one or 30 nore active
ingredients liable to give rise to addiction, and at

| east one synthetic or natural polyner necessarily
having a tensile strength of at |east 500 N. The

onIy pol ymer specifically described is ethylene

pdiFsa dgaﬁé\?ltﬁg @2 fpl R uPZePAgieght Usings § @w0-losh which

opidn¥aldes assoctahgdewkt Bnan s&@@t h cgéaed 12by Thgseheat
tablets can be pr ared, using a

c 1Y RISIICIe iR, Do ‘tﬁjr%%e?jeﬂe% ﬁxﬂeﬁPre step or
exfj@dsllm@thlep, acdmea‘:u:n eapbswireh stdeat Texpesore StleP heat

hea).(tpogdr%v\e%ip 1hseatnee&(£ urers‘t‘%?eo O%Per ef o%ﬁet hgesired

exposur st ep 1S necess al n t
dégindagsshar dhéss. sTéps sty e\fenoiff gfoshoduration, is

dyriatdian, 1 8otfirggby; 0ob1appligabhg tosensitive active
heat - sensitive active 1ngredients and secondly

r G@ILEES S u%’édofsescﬁﬁ\ﬂlér{ regui prentthdusgt reaf special

ewﬁpm&sumwn WBk€eha10 e@@tﬂglybut _%aoﬁ%’@f‘on which
ere Ls

i ncr S|n cost . of, the oces
| PP st ey Nt Obfthe process.
pharna@eemecab ﬁ@@meﬂuﬂﬁwaﬂﬂnnwsﬁéﬁﬁfﬁﬂﬁ the development

a ni ste | i ngredie haV|n
pgglho ro%#%ggg%ggﬁagé r}%%argktlre Tea O&Ver‘%ﬁ 155ate
e%ﬁ@n@é@t@mﬁmmjcﬁOﬁineactevemhlengMadLents having a

pB@"y%%%%‘b‘p(i%l eﬁféeg Uéﬁd""hﬂ?ﬁcﬂm‘%efe b?]tcel < a]ts%d over an

crushing and its dissolution highl
e@éﬁepﬁiﬁ@sﬁeml@d &fd timg thhe- wrhﬂecﬂl ﬁ?@a‘i/efhtféh@ﬂéaceutlcal

e)sttme;ttu@@ a%l&ﬁparrﬁék@@ oEJothhel@@tl\te_»dsngLr@dl eMd  its

| ROmbe 0en s cepporle oL 20 RSN ang
pﬁamﬂheeuWhaah foaremetnt shee her eduicet tisimeared separation of
CHREPTR N TS IR P Dt AP R AR o
né¢el sustained release In addition, it must be possible
for this pharmaceutical form to be produced using an
extremely simple manufacturing method, that is rapid
and low cost.

The applicant has unexpectedly found a novel,
solid, oral pharmaceutical formulation prepared simply
in the form of sustained-release matrix tablets, that
are both insoluble and ultra-hard. With said tablets,
it is possible to prevent the phenomenon of accidental
misuse and to curb and even eliminate the phenomenon of
drug abuse.

The subject-matter of the invention is therefore
water—insoluble matrix tablets, capable of releasing
one or more active ingredients into the body over
extended periods, preferably over periods of more than

12 hours and further preferably more than 20 hours,
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25 solid, oral pharmaceutical formulation prepared

sinmply in the formof sustagned-rel ease matrix

tablets, that are both insoluble and ultra-hard.

Wth said tablets, it is possible to prevent the
phenonmenon of accidental msuse and to curb and even

el imnate the phenonenon of 30 drug abuse. The
subject-matter of the invention is therefore

wat er -insol uble matrix tablets, capable of releasing

0Fe G IFgmy &%ywqwr@bﬁM%ed nt® &heoppdgseyen matrix,

exizanded ferd Qdshs e &f abf VaOVeLa PErbQ8SeE 1 APERL chosen
than 35 %2 hours and further preferably nore than 20

hodies!, cORPHPNi AMBXyEdREneSUFspersdarphaease, water-

C AmpIcdssi1ey) m@ﬁ*imdepéﬂddnﬂabb&&mQQﬂﬁ|Sﬁlﬂ&kéﬁ 8kcipients
Ieast ne excipient c g en n1thei%roup co risin

s GO AT dERset S Sat &PE qH§8 abVe © H%h?ng and
péhenmecsmpneseiah excridiitdntss Sbandgt hegiasean xsur gshat said

t%% %%%t'ﬁ%v8f2§aEQu§%C'Pé§£ QHQe Qﬂ?aégnpﬂgigﬁoq MPa,

con |t|ons el ng chosen so t sai d ["'et's have
cﬁ@é’ﬁnﬁé@e@t%dde aof 1eﬁaslteaﬁstMHFi MPa, advant ageously

at |eaﬁhv@n%@%eoﬁ@%%ntQQQQUébMpréE@l@H”E%%%%ﬂ%%ns do not
condi ti ons _do "not d necessarllg§ental heat i ng

sPEFSSF At ImiSithf e tD BRIt topPEsBedl dSMmiHeire to be

Ceﬂsmp&tﬁgls@ﬁi t @0l i0Ty teid heympxef ¥ ion HosHmdgeififer before
actu SS|on step. Preferably the tablets
rln F%

conf %t RE SV e BT S € UsEFR 0 produce
pharnaEeaﬁecaleOKME ¢capdlsite afonfkfrmiglealss nigh¢ henvention

ogﬁeod&%th&y gpe&eke QL - DELL gs'aff i%ﬁhﬁne able of

It 0SSl e to adm ni ster oxXyco n
oﬁ@éeasaaﬁ fidramuPaY FeRonendbee vt r@rﬁraewgen@veﬁv@nmmod of

the tejor-glel ihekahe WHSUSRHNiWdg aBUSe @6 i4sed the
to desggnate any 20 intentional deterioration of

ph&Y BFI&§|af8Pﬁ§ eyt @&t idhe notion of
drug abusdeeconaer psekegtciimgerftiert,abiies &éﬂnspodwﬂberate

t hen |nhaI|ng hi s ol wder or dISSO|VIn it a
HlFPsquaﬁ|t o o 11gule foF Fts"® e deSlgnate any
intentional deterloratlon of pharmaceutical forms. In

particular, the notion of drug abuse concerns reducing
the tablets to powder, then inhaling this powder or
dissolving it in a small quantity of liquid for its
parenteral injection.

The term matrix tablet is used to designate a
tablet whose 1inner structure 1s homogeneous and
identical from the core towards the periphery of the
tablet. Therefore the tablets of the present invention
consist of a homogeneous mixture of oxycodone in powder
or granule form and of a compression matrix containing
at least one excipient chosen from the group comprising
sustained-release, water—insoluble, pH-independent
polymers, mineral excipients and their mixtures.

Under the present invention, the term compression

matrix 1is used to designate all the excipients which
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parenteral injection. 25 The termmatrix tablet is

used to designate a tabletiphose inner structure is
honogeneous and identical fromthe core towards the

peri phery of the tablet. Therefore the tablets of

the present invention consist of a honbgeneous

m xture of oxycodone in powder 30 or granule form and

of a conpression matrix containing at |east one
exci pi ent chosen fromthe group conprising .
sisK& ndhitel ebBe, that ercainoiabl et pHEhgdegahlaft- Said
pebyiRES.s BN efidt r £XCiiRl edh and tihelih X dESand has a
Under. the present.jnventjon, the_term conpression 35
THEFIR 1P RIGRF A5 Y grBVETAPALAE &3t bt bt ST wh chOTouS
ldetwakd panrtertn mdter cohesesponkibhe tfahl efraddadld release
c r i on £iX, ] th ter-insol yble and, has_a .
cgg?aﬁﬁgpe?ﬁggkﬁli%?afgéaFggﬁiIwglﬁgtragfsorngtpoY%ﬁg n
neewetikofi mer theati xpondéspomsi bife ther mpdidual

el easeng Qe de acldnterd A7 Gl aBke AT GN APCFHIOlL esent

vary i relation to the pH conditions_ of e nedi
TRBPLéFRtLencorfpr 88 ofomoqiirE ate | alihéher eg@nitituents

afzaﬁlt HQ’?EE i glab'tué(tus&q(%ébm gntaﬁgtablr t@zlear?@géﬁé& U%{F Snot,
(0] a e oxycoaone e er ranul ate or, not,
16n3n3htehé;°6bsr?s]ﬁ1¥ Obf ¥VFﬁe COBRBEESIOON Mrdtirix)) Pefore

beheie cbvheiresedppr essiooailtea tfalinet form In the

present_application,. th tions_of .crush . resistance
and ofEﬂa&%ﬁes@}%%en%ofaﬁpggeca%t%n'chtg}eac?gFil%st ﬁ%n crush
t apbessandar dnergd chaf acthernidresss he ak's t ehsiche used  to

f&ﬁsegeleeeﬁzehetﬁ@blteatbll&%ef adametr %%EQE%E%EEQ” the

est. Around tablet I s placed between t J aws, one
ofeRAtER i st¥pReBlanalt hehot herb hebi | erdeHardinedipmetral -

Sﬁbﬂhﬁ@@@@@ént eclkhe fpprnf&;rﬁcpp%é%ﬂe?y;g?glt&@bhl Detd@¥n two
.iC causes r pt re of .the_ ta e | (0] WO nore or .

20°1Bss Ffnald palfachy tifs Byiibeddd | APRevbRe: (Njobile.
odar&nésnewbonsspkis( see ther dpeare Rharineechpoeitdie mobile

rfgﬁ wg}égoggﬁgggo§5pture of the tablet into two more or

less equal parts. It 1is expressed in Newtons (N) ou
Kilonewtons  (kN) (see European Pharmacopoeia: ref:
01/2005:20908) .

Crush resistance 1is inferred from measurement of
hardness: it 1is a parameter which takes into account
the surface area of the tablet exposed to the force,
and corresponds to strength per unit surface area
expressed in Pascals (Pa) ou Megapascals (MPa), 1 MPa
corresponding to 1 Newton per mm2?. Crush resistance 1is
a parameter of particular interest to compare the
behaviour of tablets with different surface areas,
since it does not require recourse to the parameter of
tablet size. Its calculation formula is the following
(as per « Determination of tablet strength by the
diametral-compression test ». Fell, J.T. ; Newton, J.M.
J. Pharm. Sci., 59 (5) : 688-691 (1970)):
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Crush resistance is inferred from neasurenent of
hardness: it is a paraneter 1$hi ch takes into account
25 the surface area of the tablet exposed to the
force, and corresponds to strength per unit surface
area expressed in Pascals (Pa) ou Megapascals (MPa),
1 MPa corresponding to 1 Newton per mm2. Crush
resistance is a paranmeter of particular interest to
conpare the 30 behaviour of taj]pts with different
surface areas, since itRdoes—net—require recourse to
the paraneter of tablet siz&*Px& calcul ation
fammaraidrs: the following (as per << Determ nation of

tabl et sir.ength by th [ tral - conpression test

L et S Rl W s SRR et T gea)
(5) : 688-6%he IHYYesdlDE Rdwe 2xdb)dx Dk N)J n whi ch:

Rd is t di ty.al t t eaki ad. (i a) F

s the hardioss Grngih i FGR S e

di anet & isf thise thatsiketegs rimhe Hakslathe(ihitokhess of

the tahhet {h8 MPreddht he prasen: P! 'C%hbon'egﬁfession
expressi on sustai ned-rel easé >> polyners is used to
d&SiSYTdte NFOIRFREES T dut PRdiRaiSed lisn tiged to designate
phanreeew ixaltinstustiyed0iho teentgrd riidwe el @asei flustry
an active ingredient into its dissolution nedium In |,
ChE PrOSERL 8 IGhIA, Then AT hetRYEFeLget 1nto its
poiyseisitisced mediwat er Innsdlaiblperesentti chppRanattibat, the
rgh%%%g %%r&%ﬁ %%%JV ol %E%%'eﬂgehntgrethﬁat —~insoluble,
strroundi ng medi Um obcars excl usivel y via a 95

phéiche FeRns Bidipl ecteasaspPdnthei Aethoerosgmedignt into

gradual s i sdiiei @t | RO Lmt he RAldTer e x IhgsevROLY MBS, 4

effectively have Certain perneability vis-a-vis'the

sBPFBEREGRAG nedi u?r%mPJe%pdﬁlsﬁW%l?%'r gHddualodi £FAsiteR or
ofyrbdeaactd meiritngy et o edt tofe thel pakyMeIrnEd i ¥olymers
2%F¥%§%§%%&% tEgvgomgérEQEnpeé£§%$é££&¥tgf 5P§—é—vis the
psu%rouhding medium, responsible for gradual diffusion
of the active ingredient out of the polymer matrix.
Therefore the lower the permeability of the polymer,
the more the diffusion of the active ingredient is
sustained.

Under the present invention, the expression pH-
independent polymers is used to designate those
polymers capable of forming a permeable network or
matrix, and whose permeability is not influenced by the
pH of the surrounding medium.

Under the ©present invention, the expression
pharmaceutically acceptable salts of oxycodone is used
to designate salts which are pharmaceutically
equivalent to the Dbase, in particular oxycodone
sulphate, oxycodone hydrochloride, oxycodone
trifluoroacetate, oxycodone thiosemicarbazone
hydrochloride, oxycodone pentafluoropropionate, P-

nitrophenylhydrazone oxycodone, o-methyloxine
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sustai ned. Under the presentginvention, the

expression pH independent polyners is used to

desi gnate those 25 polyners capable of formng a

per neabl e network or matrix, and whose perneability

is not influenced by the pH of the surroundi ng

medi um Under the present invention, the expression
pharmaceutical |y acceptable salts of oxycodone is
USEYCOSPSe dEST§RSME CRAPREORISi chX¥Fgdone, semicarbazone

p arsaeed, cal | ysh@wllmki@atzoh@ theokags,@dohe hydrazone
particul ar ox%codo suhgg E codone

bR SERODR de L a5 006N e P VEF PP QB D& e et SEECOBRYEodBREAT S

tbmqga@mmubammmwlwwmmrm@Jorbdgpodmmeodaﬂ&mte, n-oxide

p%l% fld%?lromo%l and 35 cpettartoef)henyél a(ljsrlagoneoxycodone
one, O- ITEt OXI ne 1 oxXy cddone

tl@ @mact@r,ba@w@ogl@yl@odomenOQeﬁucarbazoﬂéone phosphate,
0&&%9%%%%@ p6§ny59¥95§€0n§a9§¥cog?neoxyggégﬁgne ox%podone

0XYyCo oxycodone hydr obrom de, oxycodone nhuc

oﬁ;?@éaéﬁé ﬁ‘éltyﬁlyllaﬁleom A8y Ccodgr8ddhies m%za%fltﬁpmw@ysate
0&)&9@@@6@16 oxyqoﬁ@n@e@@yl@éﬁmaﬂa@@w C OX¥RWMR ne

codane, nobasi ¢ oxycodone pho hat ,
RBF%& gh8Fo Fﬁgﬁp@a§gBVs o?X%QQQ%H%ne%lEXycggﬁﬁﬁglne_3'
acatabayﬂhhﬁduate oryyoddane Dbis (trifluoroacetate),
bb§?g88 %L;q%Opg%y§g{okyco a% c%gﬂf chlorohydrate and

(Qéﬁpaﬁp0§r@pﬂ@phwdaﬁéﬁ sovyfeddone bIS (pyri di ne- 3-

car boxyhat ehp1@XKCBEORE is$ (il -fdnuogx%aoc?ﬂeees th very
oxycodone bitartrate, oxycodone chl oroh ate and’
oRyEBdonel pEARARFdr at EN_LiFRAFRT Thec%%%ﬁ@ts of WHera-hard

| B¥BNELBN»AL e Thabhelks ruicii reerils SU@H“ﬂHh&aﬂQﬂﬁ§&xushlng
(hereunder, called << ultra-hard tablets

stFOBPhre ¥ s GO 57aS hePFlegush?%@Ve%Eh%B?lbe‘JomeSth
ehecbaquesslagdcmheemtdanabl@mnﬁﬁi|un drechtniegiies, medium,

aggﬁhhghfa9&§§9kgh'ﬁgdlﬂ 1%q%%%%%1%%QJg'1m§%§§15¥%.
acidifred I mposSi

This extreme hardness is also accompanied by
little or no friability, which means that these tablets
are a pharmaceutical form of choice for oxycodone which
can be given drug abuse. This very 1low or non-
friability makes the tablets practically unbreakable
using conventional or domestic techniques (spoon,
mortar, lighter..).

The tablets of the invention are also practically
insoluble in an aqueous medium, even at low pH (pH <3).
These characteristics make them difficult to administer
via parenteral route.

The tablets of the invention are also insoluble in
an alcohol medium, which means that they can be taken
even if alcohol is ingested, thereby avoiding

accidental misuse.
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20 This extreme hardness is al so acconpani ed by

little or no friability, whijg¢h nmeans that these

tablets are a pharnmaceutical form of choice for
oxycodone whi ch can be given drug abuse. This very

low or non- friability makes the tablets practically

unbr eakabl e 25 usi ng conventional or donestic

techni ques (spoon, nortar, lighter...) . The tablets

of the invention are also practically insoluble in

an agquéods tmedialmy ,evebhat Itawlpd g pHo£3) .theThesevention,

CRArAGLErI St cémk%§ﬂ%ﬁéﬂedla){)f' Gl fgto adolpLs st 3uter

vi a arentera I out e | et's of’ the Tnven
aré raicfyhensobubPE i pushalaedohot lemst umt Wﬁh@h wem@done

t et tbhewcam bes fakeae rexentht %Ia%qf&l is¥ 11198t #Fention
t her eby avoi ding accidental m suse.

AGGEEESRAS W1 1t GRS qwq%ﬁ%o e ppeey over
t bei peexvaenehytharsl, gesitdanttheut e8  BbhUel Urgreferably

al | ow, sust ai ne el ease of. th co cont al ned
AR oAt 14 rhSRER ot bReR B da IS G A e than
t Bér ébare .al | ow rel ease of oxycodone into the body

over g9§5%% %ﬂ%ﬁy%ﬁg%&%%&ﬁbl%@@nc%fhEHESunv nti n are

preferably greater ours, furt prefera
gkegter tﬁanEHZUhHEUrsphAdméﬂﬁ@§é6@§ly fpﬁ@Stab$@m%alnlng

obxiRedonkerld @R ah&enl@rdsed 14 produce
pharnaceutlcal forms containin oxycodone to be

t aken BRBELAYdaylEFi nBRFYIEhe STRUGERESE ruefur &D6F thrPlet

tabbetrdla@CQrodltl’}ge tihxtféhetidiw,enl:bﬁﬁa_s@@ﬁ@ s>tf| rag fxture of
mkn ned-r el ease exci
app

Po{}edsY%?a%?%? ]i% ﬁ@%eane&(colfp]g?ré%%l & pd:&ﬁfteﬁ nfRg oral
t heeaetridveof ngreduens, cqnt&wﬂrmmetyesammhae alhgwéaigent,

f LS 888y J N al t| s e i ' -
agél npl e co re%lgrlﬁl%)#}stglpL hef)c%x E%eev?/l tyrh q#ﬁlgﬁgrlal
ne&aduetheat Stlﬁ]e’?eco‘-rﬁaﬁé%@ilbﬁest aobilAg landiopnasaiare step

t grbeneoppkessedwichher RefOrRed to heat the compression
tooling and/or mixture to be compressed either before
or during the actual compression step.

Advantageously, the compression matrix of the
tablets conforming to the invention represents 50 to 98
weight % of the total weight of the tablets, further
advantageously 85 and 95 weight % of the total weight
of the said tablets.

The excipients, which can be used alone or in a
mixture in the matrix composition of the tablets of the
invention, can be of organic type; they then belong to
the group comprising cellulose derivatives and in
particular microcrystalline cellulose (e.g. that sold
under the trade name Avicel®) and ethylcellulose (e.g.
that sold under the trade name Aqualon®), the polymers
of the family of water—-insoluble, pH-independent
methacrylic acids, in particular the grades Eudragit®
RL 12.5, RL PO & RL 100 and RS 12.5, RS PO and RS 100,
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Advant ageously, the conpresggon matrix of the

tabl ets conformng to the invention represents 50 to

98 weight %of the total weight of the tablets,

further advantageously 85 and 95 wei ght % of the

total weight 25 of the said tablets. The excipients,

whi ch can be used alone or in a mxture in the

matri x conposition of the tablets of the invention,
camebedofivaganée btYpepoleynyhebhcdedbig tbe tgwlymers of
9&%%&1%9”%%@?'ggge%hh%'oéélégf'Y§FbX?s aggakERég Sowaxes,

partl cul ar rystalline cel ose

uﬁi@érl‘&aﬁéwer%d@%anﬁo%\vveévér) )a%wt@t%w mlrw@@eves of
(@ogyvﬂdﬁtp A igr Lhe tnrl&%ﬁé%weoﬁq @'l?ﬁe)rs thech as

polynmers , of the f ly of vvater-lfsol

pﬁ-hlendeﬁﬁﬁﬁélrﬁe mét acﬁ%‘?]iP%Y%‘%a Jrlrfl%art?%h]r‘é}o?ﬁe and

gr[@@&gﬁm@xﬁ@'de(ﬁa)t&&ﬂi;ﬂx&@lﬂrﬂﬂﬁdcﬂhe 10@0 and) RS(sold
. RS PO and \RS_100, 1 ®vat|e

p(l)llny\?lrny ha co g?e nfa%\e p 81ylrrligrs o?ﬁ Ia%{l%i chlﬁd mixture of

gWMQccry&ctladémeqp,llgtlarsehesndwai(psly dehiyvatiryéste /

OReQ%'X e%%% ales, '%?%ne Vo @%Er methﬁcgglate

pol yvi'ny pyrro i doné an xtures o s suc
5 Cfy @rrfhd?t urlé :@f: OmiZdrlocryst al I i ne cel I uI ose and

[ pol yvmyzbn@@%te@h%l/ypol yvheyl pyﬁé@éiﬂ@aeréﬁeage)] water—
(sold A der the trade ne Kollhdon SR(r&,) and
REQAEPIE, miRoidt %H e cBPFYUTBEE aR Ke ' "resent

[ﬁmkryzhetlbyﬂ abeybage to n’ehhylgrfbxhpcrwrapﬁismg cellulose

tr I ni qet hyl . met hacr Iate 10 ¢ r|d
(e PO e o B Gl B et 1u0se
wangr - [p@écyWuDIyé @%W@d@qﬂeﬁmwg&m@lmomme (80:20) 1]

Present whayentipo belong tpidhe I{Qﬁ‘i‘i@&f’”ﬁﬁ' $HN%and the

ceI | ul ose derivatives, the m xture of
nléK&EEPst al | Phe cemllﬂr(%—‘éfyﬁaélﬂdl{epol yvFERyfulose and

aqpb@g,qé@g{ﬂ\ébaﬁllgy@r/ol i done (80 20)] (sold under
n SRh& ) and the . m xtur

Er By B Exd e L Bes Ty AT ey | At gy Late

chlorlde) (1:2:0.2) 7.

The excipients of the compression matrix can also
be of mineral type: they then belong to the group
comprising calcium phosphates (in particular dicalcium
or tricalcium phosphates), aluminium and silicon
silicates, and magnesium carbonates.

The compression matrix of the tablets according to
the invention can advantageously consist of a mixture
of several of the above-mentioned excipients. It may be
a mixture of organic polymers such as microcrystalline
cellulose and of vinyl derivatives in wvariable
proportions, or a mixture of organic polymer + mineral
derivative such as a mixture of calcium and silicon
silicate + microcrystalline <cellulose in variable

proportions.
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20 chloride) (1:2:0.2)]. Theyexcipients of the
conpression matrix can also ~ be of mneral type: they
then belong to the group conprising calcium

phosphates (in particular dicalcium or tricalcium
phosphates), alum niumand silicon 25 silicates, and
magnesi um car bonat es. The conpression matri x of the

tabl ets according to the invention can
advantﬁgeoquﬂginmﬂ$tpoésannixmurEheotampmssﬁldﬁ matrix
tp% apgge é@QeQ:§ﬁ%% tﬂ%y ? sgn Xigggntlon
of organi c pol yners suc crocrysta Fhe
cedvanssgeand Lot r\ﬂprmse@é&r |kxﬁ§1wems 4t ared | HHD eﬂelght % of

PEQROMIQNS, wOf ﬁ%”bft%%%dﬁmé%ﬁﬁﬁ'CaBQEM%@@e%usl &o to
m_ner al deriv ?lve such as a m xture of cal C|un1gn

sPPi ¥8AIhs R @4t he Hodrde Mpsiamt iafe tde IMaAtdEe i n

varl abhecoptoper ti ®nsnel9adHhet 856bRketinHodUBEAN ©F the
he coggressi n matrix of . the tg l.et's conforn1n% to 1:1)

tHBV PESBRY iTRent?BRT ©3dvant AG&ddS yCeprEsen?

bmpmkame4@faﬁdm1@%kwm@ﬁm Yadfranthgebatal ngﬁnnsﬂsts of

S%' gﬂqg{lﬁlx@ﬁ¥é eﬁyék ?gsk%ll§n%0 fﬁﬁo and of
wel he na ccor ng

athannagéosus ém@éwn@n'tl @fcettl@é:e Mrmémmowlnmerolldone to

CQ%?éﬁbPBlgﬁ”bf conspets (951 (dnddr Mpd ur@ra%ie name
ol ymers, advantageously It consists of a (1:1)

nKQ%E%@OBf §3c?bcry§ﬁalF%nem%éFPB?os@fandm%ﬁrqﬂﬁﬁqﬁﬁlllne
m:élLMﬁEo{séO' yaridnyl [peetse elé;/m@gmlartsé ‘d}gllnfgmrﬁéd@ylate/
a on_o er _

P RBOhY SRR SR i PEtBY e RetRacon e oor yitaide i
cetbpbosieonnd Q@olﬂeahyXébrylaﬂdhaatbgbmeshgcrythéeé two

acr hI 5

oS bEReYe BN O e R AR SEouSFbESFRESE i the
p@lf%?ér sefeddn fre@fe§éﬁt teptedi girighriopoft sendl rcqrrtreresswn

orgerief 40 % of the total weight of said conpression

matri Xx. _ , ,
The compression matrix can advantageously, in

addition to the excipients of the compression matrix,
contain one or more excipients intended to promote the
conducting of the compression process such as anti-
adherent agents e.g. colloidal silica, talc, magnesium
stearate, Polyethylene Glycol (PEG) or calcium
stearate, or to promote cohesion of the tablets on
compressing such as binders conventionally used for
this purpose, in particular starches, cellulose
derivatives, or fillers, lubricants, plasticizers,
bulking agents, or sweeteners or colouring agents.

If present, these excipients are used
conventionally to the proportion of 0.1 to 10 weight %
of the total weight of the compression matrix,

Q

preferably between 0.5 and 5 weight %.



10

15

20

25

30

The conpression matrix can advantageously, in 20
addition to the excipients o the conpression nmatrix,
contain one or nore excipients intended to pronote

the conducting of the conpression process such as

anti- adherent agents e.g. colloidal silica, talc,

magnesi um stearate, Polyethylene dycol (PEG or

cal cium 25 stearate, or to pronote cohesion of the

tabl ets ogn conpressing such as binders
conventRéRalCoPPESSS 1ody Matdiis faposles© | ¢rpRFiseudr least

sbaechass eebholosg sdgydowtdaes(apr tfd I t€ysor a mixture
I&Erlca ts, plasticizers, bulking agents, or

&C&férs or colouring agents. 30 If present, these
exci pi €ats ar eubsednconvtenth onaklyatest k& eprropyt i @nd/or

of 0.1to 18 g?&ggga%>tgfckge total weight of the
na

conpreSS|on pre erably between 0.5 and 5
vei ght (%9 2enS@Egkfonpresskeangatriscomytyl sellowing the

compri se at chegatsoane dihe Jol %&3{"‘ NAnSHbSLARCeS fier  is
to (f) or a mxture thereof a substance
irritates tﬁésﬁﬁéﬁﬁdaﬁalérmlﬁlﬁﬁﬁrﬁﬂgééﬁ ofadtaenb)

an agent) lnsﬁeaﬁtagomgﬁowt Yxyebldeweng the
fornatkgg a % when the tablet is dissolved in a
mofiht ©

m ni mu FChit EHPSEECEN ant agoni st of
oxycodoag, alboldhrangemgthnt ssbatemeceve( @gent,

colourlgg.a%egit@ rgx ISP%?t%ggnt (f) a bittering

substaﬁ he an I'S "advant ageousl y
chosenThﬁoanﬂg@qyﬁﬁu)@bnpﬁuﬁdﬂﬁmﬁﬂQR@m@ly chosen from

n@hér%ﬁQﬂ&) RahpEl gngg n%id%gdéi H?h€§éQBﬁe, nal efene,

nal or phi né and naluphlne hese ‘di fferent cofrpoun
eBehifei ngagMmerensin §B¥ﬂ%ﬁ¢ﬁ&%utﬁ6§lIﬁaé@@@ﬁﬁﬁblethese
f@iﬂferénﬁartlc@btﬂp@ﬁm@sbas%ad}{ sabéin@r aesehvatedin o

m_Thes an& onists a esent,in doses
BFTERETORAE Py | GSeaCa R B AT 17 PEtitular a base
or salt, or a solvated form. These antagonists are
present in doses conventionally used, in particular to
the proportion of 0.1 to 100 mg per tablet.

In one advantageous embodiment of the invention,
salid antagonist agent is naloxone or one of its
pharmaceutically acceptable salts.

The tablets conforming to the invention are
therefore of particular interest as reservoirs for
oxycodone, an active ingredient which may be the
subject of drug abuse and intended to be released into
the body over periods of more than 8 hours, preferably
more than 12 hours, and further preferably more than 20
hours.

The oxycodone contained in the tablets of the
invention can be present in any form known to those
skilled in the art, in particular in powder, crystal or

granule form.
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advant ageous enbodi nent of bhe invention, said

ant agoni st agent is nal oxone or one of its
pharmaceutically acceptable salts. The tablets

conformng to the invention are 25 therefore of
particular interest as reservoirs for oxycodone, an
active ingredient which may be the subject of drug

abuse and intended to be released into the body over

peri odPrffamake t,hath8 helbtstsprdf amabl ynvenreon hane used

1 fil r t
ot S A cotohe Borra med T The (BT 308 o7 The
i nvent iIT6¢ c&KFYFEIprEseRPIEALIARY fBRm KW adattfosef the

skinveatt iidh t Bgn aepricR PRl th&thdEni B powleny sl 2 of
or granulg fornlatl ogreferabl ,. the tablets of t
r to

e
i nt i“6r3ar eG4 8 r ddifce €S- d Vantageousqy the
plarymceiid cabpdesage D0 neo The awyicfidone cent aieedtotal
in t.he table of e, inyention can represent
A e s L
t Img xttatyleett.o Ay armrgyeensstd, tdeaoxycotdonerrepreséhd ¢btain
t 150 JRighty J\0f JLhe, total,, wejghty of the dablet, Lbca;
carjf bg\&;\lgggdleﬁ)r egtlywto thczar Vﬁrgjtqt?rentot%e ( brain
cOFRFTeS$&d,- coated on carriers (to obtain

M cr ogrnanuwies)o0fcddne 0L s i ¥- ghanHAted £ tRi 8BbgtAnules,
10 granul es). If the oxycodone js in the form of

RS i BT AR hiSR REG G aAbE8bhedn G et 1Y By
carypenrtitdmal | ycbytidgpostiHd ngctdoat i ngyrédeed@ecisyVe on the
| ngredient{s) g0 hhe. surlass glopharmeeutically suon as
n&Utral carri Bre "SuEH “as pre hanuf act ur ed
meeeospharies toaedainiarp geld g seomranimg xtek bubpse or a
sHgak gRd giar ghi ol d ppdergd e hang, 4 e @k CORES name
or "sugar spheres”, or they may be granules of other
exEPpiténtls SBERSas Phact 63Wfor SPBRARPI'e. or they may be

granules of other excipients such as lactose for
example.

The depositing (coating) method of the active
ingredient 1is a conventional method known to those
skilled in the art. Therefore depositing (coating) can
be made by spraying a solution or suspension of
oxycodone onto the surface of the neutral carrier, or
by spraying the oxycodone in powder form onto the
surface of the carrier previously moistened with a
binder solution.

The granules of oxycodone may also be obtained by
dry or wet granulation of the active ingredients of
interest, generally in the presence of at least one
binding agent and optionally a wetting agent, depending
on techniques, here again well known to those skilled

in the art.
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20 The depositing (coating) nmethod of the active
ingredient is a conventionah, method known to those
skilled in the art. Therefore depositing (coating)

can be made by spraying a solution or suspension of
oxycodone onto the surface of the neutral carrier, or

25 by spraying the oxycodone in powder formonto the
surface of the carrier previously noistened with a

bi nder sol ution. The granul es of oxycodone may al so

be obt d@heedgbgnudey orhwet aqptanted i aref mikedacwive the
| agrediients ofe 3Pei ULIEMUs ENEA LYy ] NahRe the mixture
presence of at |east on blnding agent and optiona fy
alwefthieng cageresseshendi ng on techni ques, here again

vel | krgwn ke elbhae@ a3KildRthe ) dha i@ tralet dNEonforming
granul es thus obtained are m xed with the excipients

of-°t heREonp? BERFHA™ met 3% x Pean @47 5kt HiEéhous t hen Peing
coppeesseqd. dbe agxagpt honadatharginesspof Bdot@bloet sduring
conf orm n 5 to.{he i nven hon can,_be oq;aiEed g
w-PRBAE St Bei ng* ﬂ%Eess%r% fo BPPIYEa Héat Phg STBpEesse

béfomprerssdeni ngnatoomr essd onpxgbbened o el /mirxt ure the

t r : I ion matri x and oxycodone
a%gﬁgfggggfﬁz%%ggégggggﬁgﬁé?doIing (press). {O )

Advant AgEsnskgeothe ygr arfllees tageubedi ahaver a diameter

ahbh owiyRg ga aoogo@)@ﬂprc%%ﬁﬁr%swqﬂ dyie®, genef al lyenerally

bet ween O% and 600 pm According to another

ehB6UPRBNL O8f 2PRe S0RvERti on, and if particle size so

per m t Aaccbheiayycedaimtte M &@fod1bedtr gt ItheM idvéheion,

excipignts forgin%.the co res%?ont nmat ri x <ihen the . g
ntReurd PEEETFEst Py 200 ESE8H TS MY X it G 15 mixe
pdssebkéyenpodh nehe ofxtheienbyertdmmnirgpnshst ss@ipression
] Xi th ycado i.th.the. i"Rj he
oAb ki SR e i S P

this nfxhatéYio cidinedi reeepyble embodiment o the

invention consists of mixing the oxycodoone with the
excipient (s) of the compression matrix, then dry- or
wet—-granulating this mixture to obtain directly
compressible granules.

The tablets conforming to the invention can be of
any shape and size allowing tablets of high hardness to
be obtained. Advantageously the total surface area of
the tablet is less than 150 mm?.

The present invention is therefore suitable for
the production of tablets with either low or high doses
of active ingredient.

According to one particular embodiment of the
invention, the tablets can be film-coated with an outer
coating which those skilled in the art will know how to
adapt in relation to needs and the intended function of
this coating.

For example, the outer coating can be applied for

the purpose of protecting the active ingredient, if it
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invention can be of any shape and size all ow ng

tabl ets of high hardness to be obtai ned.

Advant ageously the total surface area of 25 the

tablet is less than 150 nmR. The present invention is
therefore suitable for the production of tablets

with either I ow or high doses of active ingredient.
According to one particul ar enbodi rent of the 30

i heerdt | babitdeatablivet sircaredieerft | sewoat edewitbh tdre low pH
0 I [ ' it ski | i ar |
S o T T T et on 16, ot i {hanhich case
i FendEd™ FREHTS BTl staits cuting. 1 Fdiskanpl e, the
outer ?9%6,“%}@%@&@!0@6&@3@&OtE:anSf%e_t {lﬁa SLHE_QPS@O Ofurther
protectin e.active ingredient, if i is.a
IgﬁiPg'd%?f%%s?%@réﬁﬁeﬁ?gséﬁg?F?Vel?%r?ﬂéePBmﬂfﬂﬁough"the
valated xaf tlFergasthie nmeguupoter edafpkeenicn \M;kilhes of
ca t he .t erm gastroresistagnt coatd ng .i.s used. S

ATyl R et g Ear be Shar| 65 08 (TF IRy 5l qiapdpymers
diweflds ikavowaf ttohé hactskid ligsyedisant. t hr ough t he
natr'XF'E%ﬁl§b'%ﬂﬂyr88§§rdb%%%&% (ﬂﬁﬁdﬁé gged to modify
et hyl celful ose can be used, or of nmethacrylic
péhpmEcsmeRdld JpReaTanEe e sKie | terb Ik sorex Rl | golour)

t BadouterpLuatipi cap beaysedrte1madi fyhe 18cLRE) for the
cosneti ¢ appearance of the tab| etﬁgtexture, ol our%

aR@rofbal atabPRT Ly CPLaSr e/ $ 6P t fie CRBut M VAR a¢peus 1y
pati ensed nspatt | G arce lexXdid¥eentde iarn aidvant ageoustyylic

b usgd Syeh grcelllgse derjvall ves QL ACYlhe oo i

derivafives “wel 'nthe art,
t nask mhsk telséet ast ¢hef adid vactiingrddigirgdiiehtnédessary.

necessaeyg céakqngoafahn%h%%ﬂ&%r %fog;s%dsﬁ?w% M xBure of

m xture o one oI nore exclplients ferent type

k ABRN CE0MPRSs €XCRilengd if 1 farentuseP i ke af @nghose
OEkkM1ddMid Wik &9f, theed ffianrit {1nhedigps ihi o eflixture
a?8¥ethe different functions listed above.

The excipient(s) used for coating are applied in a
manner known to those skilled in the art, in the
necessary quantity to obtain the desired function(s).

These excipients can be applied to the surface of
the tablet 1in conventional manner by spraying a
solution or suspension of coating agent in a solvent,
in a perforated pan or fluidised bed for example.

The present invention also concerns the method to
manufacture the tablets of the invention. This method
comprises the following steps:

- mixing the oxycodone with the excipient(s) of
the compression matrix,

- optional granulation, and

- compressing said mixture under conditions chosen
so that said tablet has a crush resistance of at

least 4 MPa, advantageously at least 6 MPa,
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manner known to those skill in the art, in the
necessary quantity to obtain the desired function(s).
These excipients can be applied to the surface of

the tablet in conventional manner by spraying a 25
sol ution or suspension of coating agent in a sol vent,
in a perforated pan or fluidised bed for exanple. The
present invention also concerns the nmethod to

mandf actoptel ¢l tabdetsgobft hieei hyleheton. This method

comyr .38 the fald.aing sLepmeB0 5em g thener ss

oxycodone w € excl plien t he conpreSS|on
meusitrinedopeileasle gr apel@medn, arfdie compréssi ng tablets

S@bﬁf%kﬁﬁ%@eﬂﬂukﬂeC?HQ&BtQBﬁ %QQS%@véﬁ%édggu§¥§dundergo

abl et has crush resi stance of at | east
aavgmrag@olﬁsqespaq | 23%d Gowbangzl@olaﬁﬁroﬁaa %@aﬁrﬁgee its

obhti/Be chableis. chfenilmlccsata!mgﬂq} ymeri Hfstde tabdetducted

LBHgSFsust%Fgﬁﬁﬁrelease %féﬁsa %%3%53§F@?|eéﬁe melt

undmpgmaﬁuaecumﬂuymhep @&tsaed togtedgeptl,ynmemd o for a

g#g%@%??‘tedts IRQV%Jh“i h 29d ¢ %F%r&génét %SJJ t¥heThé§atmg

conduct er contr
canélwmeangndb@h@wm h@ynéJatst theripyesreat ulr enlafu‘@mea%m@‘eeral

'ﬁ%%%emm@r{‘d af Ofe Byt CANT thh%%ty' e Wb ol '§O to 99%.
gendent upon the coating 10 pol yfrer and whi ch nmay

a8t ShetGReFaL ﬁ’ienl‘}f’éldélﬁ&eéie\}é’r an Qysht KE, Rd'th a

rel at i wﬁeha&tdkzby ihatredan?0 da® $%mixBd Histe@pc6aNin the
e conducted in. an oven or, active i i

r edi ent
CERTBECRERE APFdetry d THES chipk BEei O ith 152C GrousLy
npxeparadth@rdmmhemf<p¢emuomsbyanh5eﬁrepﬂhedgyrﬂnmkﬂmion

OEt%“%W £s: thEh'ﬁ?%Eég b e%é):pstc‘ér?@e DY OXhe e 1ets

uni rmresi stance of roduc
PpepernabHy, @rfegrraéﬁm,esfomegrgnahasat Wt igganydedion is

(B9HEOUS QL SEPARILC) orgQhiEPr MLTagranyt 88o5P8nules the
active ingredient is deposited by spray-coating in
solution or suspension onto neutral carriers.

Compression is performed on a rotary compressing
machine with pre-compression station. The compression
parameters must be chosen so that the hardness of the
tablets obtained is adapted to the present invention.

However, it is not necessary to apply any heating step
either before and/or during compression to the mixture
to be compressed or to the compression tooling, for the
purpose of achieving the exceptional hardness observed
with the tablets of the invention. The applied
compression forces lie between 10 kN and 160 kN,
advantageously between 30 kN and 80 kN. They are chosen
to be compatible with the punch material and so that
they can be used at industrial production rates, whilst

allowing tablets to be obtained whose tensile strength
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active ingredient is deposited by spray-coating in

20 solution or suspension oj§ 0 neutral carriers.
Conpression is perfornmed on a rotary conpressing
machi ne with pre-conpression station. The conpression
par aneters nust be chosen so that the hardness of the
tabl ets obtained is adapted to the present invention.
25 However, it is not necessary to apply any heating
step either before and/or during conpression to the
migt \greattexr beheonpr é8sed andt prefe redyr egseaher than 6
tgeking, for the purpose of achieving the
exceptional hardness observed wth the tablets of

the i nFEANPERS Thetappli ead3d iiisessi bA f4r GEs7qn Pelow

betueen tEadel and 1601 &kdvatadyrat ageedshynbefeedy bt in
kN and 80 KN They are chosen to be conpatible with

t RBYpUA¥h ﬁﬁﬂérﬁ&ﬁ aT¢PSo that they can be used at
|ndustanhrproductgdmesateshewhurﬁsokﬁﬂxwmngptaﬁﬁébs in

b | e st th i s.
 RRERRREE B S BB P Sl b e Sl BhSLpnate
EXamilseslilint oH@spimeit € ] gufe§01 no ¢RygPdenchél@w tapkets,
'aﬂean%%q teoak%ust ro%tt%ltn%%l 'ar&\e%qta iy g doote i 5

t$ scope. Figure 1 gives the
di ssol ﬁgéﬁeprzofﬂ‘é% nthﬁhééﬁﬁé’tléltﬁmé?r%alr%mﬁﬁHpH 6.8

6o§ ( HBHO@QtLﬁSSb@@t@@C)SDQ@t emd @spbdoAPhasphatedblets,
oxycodane t abl et s non-fil m coat ed,

oBPEFﬁggda€ESP69ﬁ§gt6°e§§ e1 10 Figure 2 gives
t he di ssglinei 8n qirwds | ehat didse1&itioh normefilen at pH 6.8

CO%t% blé%sn%d%¥% %gggf'£§1e§gﬁéfésvé QE%!%%%ted with a

accor I ng to
dilsselrutqfonephmﬁpbélathpH 6*36830 ofD tarmﬂeqls b@ﬁﬁormqffgrgone

Fﬁgphﬁd%r Eh%”h%%@&%qOW'st I@)faex:!a éJl@/%r of

cél lul ose D, which have un one curin
under Fh@uéénd|4|oﬂ§vﬁﬁ exhhfl e %Pmﬁﬁﬁ% V8 gidess iﬂ?lon

Cﬁﬂﬁﬁﬂabbv%fdlcS;S@éé@d)@@ mRkefiikl esdfetOXy£0660€1iAG KicX the

t?gbgk laccg%dlnge%%anoﬁ free 0.1 N HCl medium, and in a
0.1 N HCl medium containing 40 % ethanol such as
measured according to example 4.

Figure 5 illustrates the dissolution profiles of
oxycodone matrix tablets conforming to the invention in
two dissolution media of different pH (1.2 and 6.8)
following the operating mode described in example 4.

Figure 6 illustrates the 24-hour dissolution
profiles of 40 mg oxycodone tablets conforming to the
invention, after a storage period in alu/alu blister
packs under accelerated stability conditions of 1
month, 2 months, 3 months and 6 months under the
conditions of example 4.

Figure 7 illustrates the 24-hour dissolution
profiles of 20 mg oxycodone tablets conforming to the

invention, after a storage period in HDPE bottles with
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invention in an ethanol-free 0.1 N HJ nedium and in
a 20 0.1 N HC nediun1conta%ging 40 % et hanol such as
nmeasured according to exanple 4. Figure 5 illustrates
the dissolution profiles of oxycodone matrix tablets
conformng to the invention in two dissolution nedia
of different pH (1.2 and 6.8) 25 follow ng the
operating node described in exanple 4. Figure 6
illustrates the 24-hour dissolution profiles of 40

mg odyciocomet t ahbetrs cwondfiorimmyg ©6 tdheelienesrdd ostability

r rage ri.qd i lister packs
er1 g‘czittl%ér%t gg)%s%hgsbiaﬂrq%l (%()%!(JH}I§OHS of 1 30 nont h,
2 mont FéguZenoht s vasd Brerpptlasmanderof hees corfdi oXpasdone

of; £F@X3NPle A EH%Ereé@d Aﬂgﬁéf§§§ the 245 hay é oxycodone

di ssolution profiles of ng oxycodone tab
céAPSPSNg Cfcﬁlftcﬁgnlfi‘%veﬁt)l oﬁcheaf tJefPV%lmé%%IﬁageaB@‘H AP mg

| BxkoBEohet tHs aMd ho26tha degiesearte WrduGONGk{tOREin®,
of accel.erated stability of 1 nonth, 2 nonths and 3

nﬁﬁ?ﬁ§dlﬁﬁgﬁpee§a§FG§%4the pl asma profiles of
oxycodenguraf t & anckustdayeadnthest exd-tgpudf 40isgolution

t abl et h t
BRI B S P ATl S e
O@ﬁC@ﬁMcn@ppe aacc oedioxpneo excampidE g R @ramgle 5.

' | ' ust FaBgEs et h§024 1HQWs +di-s3Ql utdn 1FUindle MsPHution
of dltra-hard, non-coated tablets

ose;v@éaéﬁéra@& ®if okohe, °§068Pd|cﬁ@tf3@1re>@alﬁfﬁ-”lae lard tablets
FbgutglﬁanglQ@sh@abgycb@@nkp hour dlssolutlon

fil f - d .
el et EX088H AP g 126 g %y cadime TSRS o profiles
I bbastraties wtihé drtssxileu:tﬂ om:cprf@imﬂlesy 1 obges vethvention
i | et f t t
T

the re erence pro
(PevFoatip® dr8f)f @t bl @ 8 abfers whodls é:tasbla:tlﬁ, |t'nablets

halif on geYshed tabkeks ¢sH1eh PiRCES FHeces »)

Example 1l: Manufacture of tablets containing granules
obtained by granulating oxycodone HCl1l and 4.87% HPMC
and containing a compression matrix consisting of a
(1:1) mixture of +two excipients [microcrystalline
cellulose and (PVA/povidone 80:20)]

1. Preparation of the tablets
1.1. Preparation of oxycodone granules

The granules are obtained by wet granulation of
the active ingredient (oxycodone  HC1, batch N°
DV000165; McFarlan Smith, England) and
hydroxypropylmethylcellulose (HPMC grade Pharmacoat®
606, Brenntag) acting as binder. Granulation 1is
conducted in a fluidised bed (GCPG-1, Wirster, Glatt,
Germany) by bottom-spraying a solution of the binder

(HPMC) onto the powdered active ingredient.
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20 Exanple 1: Manufacture of tablets containing

granul es obtained by grany-ating oxycodone HCl and
4.87% HPMC and contai ning a conpression natrix
consisting of a (1:1) mxture of two excipients
[mcrocrystalline cellul ose and (PVA/ povi done

80:20)] 25 1. Preparation of the tablets 1.1.

Preparati on of oxycodone granul es The granul es are
obt ai ned by wet granul ation of the active ingredient
(oxycodepeotiChe bat eddNd 30 BYOFI6S5diM=teadeah &8 thlaced
Engl 59?9 v dr ox (o] e\VA y il ose (H rade
P?lqgr Ergqaugs)c}at r ﬁog{miégrée%%r{%%ﬁa%??lﬁléggg gll%deg.gagea onto
Ghaubarden Wd1ckorrdiiIR g at$ | Gpdins o abad ecCCPBLEr is

foégféssgkéi » refBRNDy By, DOLL oM SR 8¥hNGfRer a final
sol ution of the_ binder 5 (HPMC) onto the powdered

acfYvRIi AGRRdi eRE. T272lORYyddonEtie® dddéd t¥qthe(l6 hours
fJa‘ldi dos’ed bed aitdchlcatf,‘@ﬂi itabsmtﬁgﬁatail\rﬁnaﬁ&bptbbmderfinal
solution i s sprayed onto powder i ch aggregates
t%aE%FnFapgﬁﬂEezxeﬁﬁtgﬁaps%ﬁgrogressiver renoved by
evaporabhéoprapdraioes aff HRMC andr pixiygosioee akbtee given in
ftoal .diying step in an oven (16 hours at 60C) is
conducted to obtain an acceptable final water

content (less than 60). The proportions of HPMC and
oxycodone are given in Tahheelq 10 Table 1 Batch no

f—granutgs XOXY4979  ingredients Percentage { of W
[.nB n apdyBadgne HC1 95 13 XEY 497 HPMC
Phar macoat (r) 606) 4.87 25.6 Purified Wat@f. -tn grams
336. 9 Tatgedidimys 100. 0 |5R6r6entage [%]
aled 3 /batch
Oxycodone HC1 95.13 500.0
HPMC (Pharmacoat® 606) 4.87 25.6
Purified water —— 336.9
Total (dry) 100.0 525.6

The parameters for the granulation process are
given in Table 2; phase 1 corresponds to spraying of
the first 175 g of solution, phase 2 corresponds to

spraying of the remaining 185 g:

Table 2
Batch n° of granules X0XY4979

Step 1 2
Input temperature (°C) 40 45
Output temperature (°C) 23-29 24-27
Product temperature (°C) 21-28 25-27
Spray pressure (bar) 1.0 1.2
Spray rate (g/min) 10.0 6.0
Drying step (oven) 16 hours at 60° C
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The paraneters for the granulation process are given

i
f
S
g
4
t

1.

1
f

n Table 2; phase 1 correspggds to spraying of 15 the
irst 175 g of solution, phase 2 corresponds to

prayi ng of the remaining 185 g: Table 2 Batch n of
ranul es XOXY4979 Step 1 2 Input tenperature (C 40

5 CQutput tenperature (C 23-29 24-27 Product
enperature (C) 21-28 25-27 Spray pressure (bar) 1.0

2 Spray rate (g/mn) 10.0 6.0 Drying step (oven)

6 houmsealgrGuCez8 oblia rgrdaratitesr ottiai findi df $ed bbe step

bl sad bad st have dhe characierd stigs  ndi oat od

Rel ative nunber particle density (Sec. /1008)

h
0

c
c
s
[

]
(
g

C
r

unidity si ze (n) g/nL (Qﬁabfg)9%979 (4 87% 108. 7
4OU O 6 4! I'1t"IVL,) O J. L. t"l epdal dll OT1 UI lIIB ]
onp egs!hon mat M@ pr eARPREGRE |0 Fg]o gcr stjalRglmeive
el | af A acleaj(a)e PHLR2, s RMD) tlateshidity
IlmumméWIo i 10 244, Keyser| &S&tk. KQQPgDs f or ned
a_cubic i SSFSARIOL  E/REKa) for 2 nin at| 40 (%)
mKOXNEQTQXture of ponV|nylacetate/povidone
ﬁbllid F). and the_oxycodone
ranﬁ es breparggga descﬁﬁgg%)under s?ep 1.1 aré 47
addedPMG)t he| pre-m xturje and 15 honbgeni sation is

onducted in the cubic mxer for 15 mnutes at 40
pm Finally, the lubricant (magnesi um stearate,

Quindis) intended to Iimt sticking and

1.2. Preparation of the compression matrix

A pre-mixture of microcrystalline cellulose
(Avicel® PH102, FMC) and precipitated silica (Syloid®
244, Keyser & Mc Kay) is formed in a cubic mixer (AR
401, Erweka) for 2 min at 40 rpm. The mixture of
polyvinylacetate/povidone (80:20) (Kollidon® SR, BASF)
and the oxycodone granules prepared as described under
step 1.1 are added to the pre—-mixture and
homogenisation is conducted in the cubic mixer for 15
minutes at 40 zrpm. Finally, the lubricant (magnesium
stearate, Quimdis) intended to limit sticking and
friction during compression is added to the preceding
mixture using the mixing parameters: 5 minutes at 40
rpm.

The quantity of oxycodone granules wused 1is
determined with a view to producing tablets containing
40 mg oxycodone.

The proportions of each of the excipients are

summarized in Table 4.
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friction during conpression is added to the preceding

m xture using the m xi

ngp%@mﬂms:Slﬁ

nutes at 40

20 rpm The quantity of oxycodone granul es used is
determined with a view to producing tablets

containing 40 ng oxycodone.

of the excipients are

Tabl e 4 Batch nunber XCOX5009

The proporti

ons of each

25 summmarized in Table 4. 29

I ngredi ents Percent age

Weight [% (ng/tablet) Oxycodone granules 19.83
44.62 (| ot XOXY4979) Kol | imkwi(e )4 SR 39. 74 89. 40
\Vi ce PHlO 39 737189. 40 Toid .20 0.45
bgnoBgEh\h o 0501 S¥nf nl (%m 22500

of the fienaht

M xt ure B & ¢

S it
c ndl et ad

1. 3. CbnpreSS|on The rogg eSS|on step
JSth '?mq/;ablgp)

ool AN Nnroacce

on
UGl Cu Tl (J. \JUIIPI C

a0xgrpdessi ongfangécof

-

Whét§d%y4¢%mpre35|on is

ST UTI

35 kN

PR.-11
PSS \l'r\ J.A_,

g obl

v auv) WHth

bng pun

&@d% ned conventloﬁg

t IIUUL t ITC nrxtoureto UC CUTTPT Cbbeu O t IIE
aBpLdsiondn Sfool s bei ng subj 8&-dd to 10| a heat i§y- 40
sh§gcguth@@1@@fore or durlng3@hq3actual conpr essi AN
gt The characteristics of lne tabtets obtarmed are
<§Hﬁ§ﬁ@§é@44n Table 5, The ne&n2Pal ues correspo
t e giRean uellstulaled for 20 tabl.eps. 15 1.13

Total 100.00 225.00

1.3. Compression

The compression step of the final mixture obtained
conducted on a compression
kN

in the preceding step 1is
(PR-12,

using oblong punches

press Sviac) with a compression force of 35
is
be

to

11 mm x 5 mm. Compression

conducted conventionally, without the mixture to

compressed or the compression tools being subjected

a heating step either before or during the actual

compression step.
The characteristics of the tablets obtained are
summarized in Table 5. The mean values correspond to

the mean calculated for 20 tablets.

Table 5

Batch n° of tablets XCOX5009
Weight (mg) 225
Shape oblong
Size (mm) 11 x 5
Thickness (mm) 4.15
Hardness (N) 381
Crush resistance (MPa) 6
Friability (%) 0.0
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Table 5 Batch no of tablets XCOX5009 Weight (ng) 225
Shape oblong Size (mm 11 %95 Thickness (m) 4.15

Har dness (N) 381 Crush resistance (MPa) 6

Friability (%9 0.0 30 The tablets obtained foll ow ng
Exanpl e 1 have very high «crush resistance, 6 Ma,

and zero friability, wthout there being any need to
heat the matrix constituents or the conpression

press before or during conpression. 5 1.4,
Dﬂﬁﬁﬂﬁﬁhkﬁi%ﬂQhﬁakﬁQf % Pabret Bxanpb¢ nedhave very high

AGGYH NBed Os ExR8P) €6l Mhe tankets ebtal nad accpr diRghout
to Exanple 1 have har dness and friability

cHAEEE &5t @ iteas Méﬁ%%n?hqomiﬁa% ganpyituents or

Uniee aoady 1@ s STRAN i I dle A0y @f edexted | €bpression.
candi dates for a pharmaceutical nedium which can

limt abuse thereof by crushing. Additionally, the
afpld.c isswiuteiondenpedfilet dfieséheabltettslerte obtained

practlg%(”];o Iégﬂﬁiéé#fglfqueous 15 nedium even

i f aci letio the dissolution tests (over
24 h) fThe ttaRkatss rehbipaneAt astcandite tooErempde thehave

dH%?@d@éé”édﬂﬁfﬁﬂabf¥¥ﬂy'dhé&i&ié%f%tf%@fﬁﬁfﬁh make them
medium, and in a pH 1.2 acid nedium 20 2

DPSE6ItCRd Ynet HB@TREX S Sment M6ANERG di §88fut | BReYf are
t k& cleahleeitts caﬁh:tla‘,laﬂ&ds | flo EXxanphe rhalce urerd=ar megHidm which

sph bu&; nonopot assi um
pﬁggnhéfné/ di® &?e %\&’ﬁft’fs giy‘e)cpwiﬁdlé“ne rotating
paddl eAg8irehad 1w, t htaepaddpéirenat i hgsspeeiddeficé80 that

r@ﬁhggyﬁ%ﬂlet§aggéep§%@%zyéfiQ 1ﬁ§&fﬁgfgcgn éﬁ]égﬁ%ous
medlum, even 1f acid: on completion of the dissolution
tests (over 24 h) the tablets remain intact at the
bottom of the dissolution vessel, both in a pH 6.8

buffered medium, and in a pH 1.2 acid medium.

2. Dissolution method

Measurement of the dissolution of the tablets
obtained in Example 1 1is performed in 900 mL of
phosphate buffer, pH 6.8 (monopotassium
phosphate/disodium phosphate) using the rotating paddle
method with a paddle rotating speed of 100 rpm (Type II
paddle apparatus 1in accordance with the American
Pharmacopoeia USP 24).

The dissolution medium is continuously analysed by
chromatography (HPLC) with UV detection. For each
sample, measurement 1is performed on at least three
vessels.

The results of the dissolution tests are
summarized in Figure 1.

Unexpectedly, it is observed that the tablets of

the invention, even though they are insoluble,
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Phar macopoei a USP 24). The dissolution nmediumis
continuously analysed by chyomatography (HPLC) with

WV detection. For each 30 sanple, neasurenent is
performed on at |east three vessels. The results of

the dissolution tests are sunmarized in Figure 1.
Unexpectedly, it is observed that the tablets of 35

the invention, even though they are insoluble, 31
neverthel ess have the capacity to rel ease the active

| ngveditértl dsiseyhgvat aihe ovepaantexttendedl paseodhd . active
over i_.0ds r I r :
CRa R Hle N8 AT e hrer 3t BIT oRAPE NSy L=
h@meg p@tﬁmd@ tedb Imstze atrfeart rﬁerIECfm%, droeralely apore than

| AbeReslrs,f And E%r&fh%ciu%fe%b&fblﬁh%d@&eéﬂdr?aio f1085 s .
of << Once-a- Day .only requirij one
adn1n|§?éﬂ|ﬁ@q%§ts(ﬁﬁﬁ ﬁbeEﬁgﬁﬁPeof Hﬁﬁﬁﬁ%ﬁﬁ%ﬁel%?ereSt

t @Eblret$ eC PHRAUING YA PRS- mahhal edl bo ghanst aki tgce—a-
oxycodone and 6.46 % HPMC and. contalnln%
CORS: Ss TGt et 1 Fx OBNYI SITHIITG PRSP iheF e PeT

t wayexci pients (mcrocrystalline cellul ose and

PVA/ povi done 80:20) 15 In this exanple, the applicant
sought to determine the influence of the quantity of
bExamplescd: dMannfackuregafhutablehsscopteinimg granules

dicpealineliobyr gfah€12E i h§e oxlablaehe aHe 6! 28UkatHEME and
step is identical to the step 20 descrjbed to

pFERLEANERG & sSCEBRFRFALAR MR tEidFRaistipghofhe (1:1)

sah&ta&ee £ 0OBwbh axd:tpﬁerttsre (hhergdaysithl lahe tdliBilose
|s 6.46 weight o of the total

m@P ?Vg?ppﬁg ﬁpfhg O)The conposition of these
gr anul &s thlsummampied itheTappd imardb skalliter 6co determine

the influence of the quantity of binder used during the
granulation step on the dissolution profile of the
tablets.

The granulation step 1s identical to the step
described to produce tablets conforming to Example 1,
with the sole exception that this time the quantity of
binder (HPMC, Pharmacoat® 606) is 6.46 weight % of the
total weight of the granules. The composition of these

granules is summarized in Table 6.

Table 6
Tablet batch n° X0XY5103
Ingredients Percentage Weight
[3] (g/batch)
Oxycodone HC1 93.54 590.5
HPMC (Pharmacoat® 606) 6.46 40.8
Purified water - 483.9
Total (dry) 100.0 631.3
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Tabl et batch n XOXY5103 Percentage Wi ght

I ngredients 1% (g/batch) ycodone HCO 93.54 590.5

HPMC ( Phar macoat (r) 606) 6. 40.8 Purified water --
483.9 Total (dry) 100.0 631.3 32 The m xing and
conpression steps are then conducted foll ow ng

exactly the sane paraneters as in Exanple 1, using

the sane qualitative and quantitative fornmula. 5 The
characteristics of the tablets obtained according to
Exanpl &h2 areisiunyariazetl | nofplbkesZonThesteman waleuesthen

t at p 0.qr :
A R e T e
V\éixgsmpl(efrgl) 229109 Shapeadsl ongligiatd yamjnd 1axastitative
ThHGkhass (m) 4.2 Hardness (Newtons) 397 Crush
resistance (MPa) 6 Friability (%9 0.0 The tablets
obt ai né&ef ol Tt At ExhFples2 Sow Veey TSRHSHF croshained
L IHIrAICR; tﬁ%ufakaﬁplé wp@rean%%mplzédl abi Imabl.e ND. The
eatin te ef ore or conpr
nEBESo A B PRI arb e SR el dhGSa TRer 10 o
di25®sdtlalh>themr$.profi |l e of these tablets is then
determ ned as described in Exanple 1. This profile is
illustrated figure 2. 20 The quantity of binder used

has little influence Table 7

Batch n° of tablets XCOX5111
Weight (mg) 227.0
Shape Oblong
Size (mm) 11 x 5
Thickness (mm) 4.2
Hardness (Newtons) 397
Crush resistance (MPa) 6
Friability (%) 0.0

The tablets obtained following Example 2 show very

strong crush resistance, equal to 6 Mpa, and =zero

friability. No heating step before or during

compression was necessary to obtain tablets of such
hardness.

The dissolution profile of these tablets is then
determined as described in Example 1. This profile is
illustrated figure 2.

The quantity of binder used has little influence

on the release kinetics which extend over 24 h.
Example 3: Tablets obtained according to Example 2,
film-coated with an outer coating of Aquaccat® ECD-30
(Ethylcellulose)

In this

influence of an outer coating applied to the oxycodone

example, an assessment is made of the
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on the rel ease kinetics which extend over 24 h.
Exanpl e 3: Tablets obtained3§ccording to Exanple 2,
filmcoated with an outer coating of Aquacoat(r)
ECD-30 25 (Ethylcellulose) In this exanple, an
assessnent is made of the influence of an outer
coating applied to the oxycodone 33 tablets obtained
foll owi ng Exanple 2. Here again, no heating step was
applied either to the mxture to be conpressed or to
thabaemprammaﬁné@oﬁbngomMmgrmmampbéoae OHeddr iapgin, no
al 5 r t| f_t

Bprey o DSBS S M A3 O TFD ESati o WLCRUFRe 0 PO
acpmawepgbylnepr atwb-tl"@oatqqmgsrﬁ@plqrs atpmlierdg,t 0 Whether
tableet-s @bt iBed Rhel § @RI & g r MU %S ub- coat is
intended to inprove the surface "condition of the
tablets. It consists of a m xture of HPMC
(Ehapﬂfﬁﬁa&h(tﬁbn6%) tha tabllietsoan ng agent
(Sinetg gon% rning), a lubricant (m cronised
15 tal Lu gﬁh ar) and anti-static agent
(S}/I oi drid44 td<e<y<s&tt11£g MaKay) ,tﬁmeadﬂm rpprlymemt,i raag sub-

|n of . 3%.r tiv ta,t he

ggﬁgggat eptéﬁieé@ e p?%pg¥F$ons 0 eac QE% ?ﬁd in
eEaappéﬁtQ are given |n Table 8. 20 Table 8 Batch n
of XCOKBIL2 ship tahliet 5. | aart%%%at &eiﬁg%éget\ﬁ@ dhirface

/ pan Wi ght redi ents (o] gg let) Tablets
condition of t e tablet I con81sts of" a mixture of

HPMC (Pharmacoat® 603), an anti-foaming agent
(Simethicone, Dow Corning), a lubricant (micronised
talc, Luzenac (Univar) and anti-static agent (Syloid
244, Keyser & McKay), the HPMC representing a weight
gain of 3% relative to the total weight of the uncoated
tablets. The proportions of each of the excipients are

given in Table 8.

Table 8
Batch n°® of
XCO0X5112.1
tablets
. Percentage |Weight / pan Weight
Ingredients
[3] (g) (mg/tablet)
Tablets
XCOX5111 95.96 1000.0 227.00
HPMC (603) 2.88 30.0 6.81
Simethicone
. 0.01 0.1 0.02
(dry weight)
Talc 0.86 9.0 2.03
Syloid® 244 0.29 3.0 0.69
Purifd. water™” N/A 308.5 N/A
Total (dry) 100.00 1042.07 234.5




10

15

20

XCOX5111 95.96 1000.0 227.00 HPMC (603) 2.88 30.0
6.81 Sinethicone 0.01 0.1 .02 (dry weight) Talc
0.86 9.0 2.03 Syloid(r) 244 0.29 3.0 0.69 Purifd.
water** N A 308.5 NNA Total (dry) 100.00 1042. 07
234.5 34 **Note: the water is renoved during the
process; N A Not Applicable This sub-coating is
performed in conventional 5 nmanner in a perforated
pan (Trislot). The paraneters for the coating process
are summarized in Table 9. Table 9 Batch no of
ta XOXY5 p er re ( 3 ut
%gﬁgf u??e% gazt%t %gnlftreg%}ggﬁon(ﬂs%erg% Phe Efg%%% N/A:
fN@V/AEPélGﬁBlﬁ) 150 Spray pressure (NPa) 0.12

Spray t@tg (84PLBdaify2. 6s 18elrdrne@t iR MK iventional
actual coating of the reV|oust sub-coated tablets

i BADREF ot Hred PﬁIEOE@FPGrﬁﬁgd (p&RSLPE)sl ot). Coating
i s conmiuet e@a@am@gem ageepus tdeSpet&tihdS phocess are

[ ] ul t ECD-30, FMC) th
p?%%%%ff%%d8$§ g@#%é??uféle representi%g 2?87 wei ght

% of the total weight of the coated tablets. The
proportlon of the dlffere@gbgécbplents IS glven |n

Tabte—10—Her c agatr1,—1o—SPecy f+e—heat Ag—step of—the
20 |t abBetshwas @@&ﬁ@KﬁEGS ei ther bef of@X¥918aring
Input temperature (°C) 38
Output temperature (°C) 32
Pan rotation speed(rpm) 15
Air flow rate (m?/h) 150
Spray pressure (MPa) 0.12
Spray rate (g/min) 2.0-2.6

1.2. Coating

The actual coating of the previously sub-coated
tablets is performed in a perforated pan (Trislot).

Coating is conducted using an aqueous dispersion
of ethylcellulose (Aquacoat® ECD-30, FMC) the
proportioﬁ of ethylcellulose representing 2.87 weight %
of the total weight of the coated tablets. The
proportion of the different excipients i1is given in
Table 10. Here again, no specific heating step of the
tablets was performed, either before or during

application of the sub-coat or the actual coating.

Table 10
Batch n° of tablets XC0X5112.2
_ Percentage | weight / pan
Ingredients
[%] (9)
Tablets of batch XC0X5112.1 95.75 1042.09

Aquacoat® ECD-30 (sec) 2.87 31.24




application of the sub-coat or the actual coating.
Table 10 Batch no of tabletgs XCOX5112.2 |Ingredients
Percent age weight / pan 1% (g) Tablets of batch
XCOX5112.1 95.75 1042.09 Aquacoat(r) ECD 30 (sec)
2.87 31.24 35 Batch no of tablets XCOX5112. 2

I ngredi ents Percentage weight / pan 1% (g) Dibutyl
sebacate 0.69 7.51 Talc 0.52 5.66 Syloid(r) 244 0.17

1. QR D||r|'F| ar~| water** I\Ill\ 1QR ﬁ/l Tot al (drvyY 100 00
\ul ‘y} = A\YAv

U

1088. 358atémbmé of heabates is reaned(MﬂOXﬁﬂlmEZ

A R F LI

cqgat i ng pr oce§se@i €nt Eeproduced
Batch no of tablets XCOX5112.2 | | nputslt enper at ur €9{ C)

40 CQut L Pl plgRRer, %tblérc%(t@ 34 Fan ro@agbon speed g1

Wal B FAY 1

(ripm—i15ATr—ftowrate (nBrh)y—14 ra p|c>>UIc

(MPa) 0.12 Spfajidate (g/nmin) |1. 5 2 0°€uring staePb

XQOX4976. 2 s npiifiet gaper at ure (1O 750, Pyt | put 1.85
t errper ature \b) 65 Pr U*QULL ter per at UI E\ b) Pamn

tation Reeigd WAtar Air flow rat 8/fn8/ h) 14@5 Fi4ne
(fourS) 24 Total (dry) 100.00 1088.35

**Note: the water 1is removed during the process; N/A:
Not Applicable

The parameters of the coating process are

reproduced in Table 11.

Table 11
Batch n° of tablets XC0X5112.2
Input temperature (°C) 40
Output temperature (°C) 34
Pan rotation speed (rpm) 15
Air flow rate (m®/h) 140
Spray pressure (MPa) 0.12
Spray rate (g/min) 1.5-2.0
Curing step XC0X4976.2
Input temperature (°C) 75
Output temperature (°C) 65
Product temperature (°C) 60
Pan rotation speed (rpm) 3
Air flow rate (m’/h) 140
Time (hours) 24

1.3. Curing step
This is conducted in a perforated pan after

coating, for 24 hours at 60°C to allow stabilization of

the film coating.
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10 1.3. Curing step This is conducted in a perforated

pan after coating, for 24 urs at 60C to all ow
stabilization of the filmcoating. 36 The tablets
undergo an extended curing step (3 nonths) at 40C and
75% hum dity to increase their hardness and to

prevent their crushing by conventional techniques

(under a lighter or spoon) but also by less 5
conventional but nore efficient techniques (nortar,
pIiersTm@ haahmetéorumdeﬂnMDebrlThetéabbdtscmfnng step (3

dlgened haye g,hardness-geeat af: 41 0an 00 N WAl heir
ul 5

s equi val ent a ¢fush'résistance * of nofe than
MPardusder artesieo condivenbnsherel eagsmofby heoagenyéonal

| R eH e d S(URHJY 2k nedgMb LD BRI ead) RANDIso by less

active ingr edl ent rel eased over 24°h as illustrated
f iCg@verd iomednpbets: messt e8LALESRBE- r E8FERAARCENd (Mortar,

pllel rRAepyIdeninmeld ﬂb@/@d@mé abl et s Coat ed,

sust ai d reI ase co t abl et.s re
or epar S OBl RS SeEer D « de T R s anpraater
1 thialne E(DQ/CI@dowhlr:h fiisr séngrmﬂJérait eto ian arddhii désedtance

a| Ie ) int e, qf ter
bi nd?ﬁ%%g HPII%/C ﬁi&%f E’?lgs\gfa C?nodnzto Oqﬁd{ release
t @bl ethse 4a<1t1ve Prl@galedtlue@rt of s tm@lnbﬁpn@@suwgﬁhnmcrm( than

A9@ﬁe @ﬁ“lﬁé%fven1%éi?éd§é§£|'9@1%@%%6‘0%%e12524 h as
Avi_cel F and precipitated silica

r)
($§Lll&|3&€@)ted21f4gul%@y r & M Kay) is forned in a
cubic mxer (AR 401, Erweka) for 2 mn at 40 rpm

(BerPien (1) C3iEeE, SRSt  PRaTatoRbame gratindgpendent
abxya:d:dedet dcabliet:so previ ous pre-m xture and

honogepi, 5%%210 sh%t%& %]C&%qea%e, |43E%%a6%§(<(e Jad X dR1ets

m nut es at r magnesi um
SB&&r @ﬁ@pawrindut§pnnntc@ﬁdé@tt® n° XCOX5111)

As in Example 1, the oxycodone is first granulated
in a fluidised air bed (GPCGl) in the presence of water
and a binding agent (HPMC 606).

4.1. Preparation of the tablets
4.1.1. Preparation of the compression matrix

A pre-mixture of microcrystalline cellulose
(Avicel® PH102, FMC) and precipitated silica (Syloid®
244, Keyser & Mc Kay) 1is formed in a cubic mixer (AR
401, Erweka) for 2 min at 40 rpm. The
polyvinylacetate/povidone mixture (80:20) (Kollidon®
SR, BASF) and the oxycodone granules are added to the
previous pre-mixture and homogenization is conducted in
a cubic mixer for 15 minutes at 40 rpm. Finally, the
lubricant (magnesium stearate, Quimdis) intended to
limit adherence and compression friction is added to
the previous mixture according to the mixing

parameters: 3 minutes at 40 rpm.
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limt adherence and conpression friction is added to
the previous mxture according to the mxing 35

par anet er s:

granul es used is determned so as to manufacture

tabl ets containing 40 ng oxycodone.

of each of the excipients are

The proportions

3 mnutes at 40 rpm 37 The quantity of

summari zed in Table 12

the final

bel ow. 5 Table 12 Batch nunmber XCOX5111 I ngredients
Function Percentage Wight [o0] (ng/tablet)
Oxycodaihe HChr@Eianul af egr20uP8s 45566 igr atatleesniantd veo as

I ngr e 9 8

e sn St Sl BB Ao ety
releasghﬁgeﬁrosyrﬁﬂapﬁ) 044 FPw @fentthe. 26xgirsents
N%Qlﬁﬁr%'ﬂi@e‘diqrrﬂ %‘Hleo 130 pe1d3,. stearate Total 100.00
225.00 4. .~ Conpr essi on The conpressi on step of
n1xture obtained 10 in the preceding step
IS conducted on a conpressigphe press (PR-12, Sviac)

are

under reSSI on force of 35 K ng obl ong
[¢10! %ﬁﬁg% \ﬂllwl § Hzes are g| vep i —‘I e___hel ow
(n ression is perforned i n conyeetricenalageanner Welght
e
Wi @ieme? tlhe Mudiien o b conpyessed| of the ) .
Oxycodone HCI1|Granulated
. , 20.25 45.56
granules active ingred.
. Sustained-
Kollidon® SR 39.53 88.93
release agent .
) Sustained-
Avicel® PH102 39.53 88.93
release agent
Syloid® 244 Flow agent 0.20 0.45
Magnesium ,
Lubricant 0.50 1.13
stearate
Total 100.00 225.00

4.1.2. Compression

The compression step of the final mixture obtained
in the preceding step 1s conducted on a compression
(PR-12,

using oblong punches whose sizes are given in the table

press Sviac) under a compression force of 35 kN
below.

Compression is performed in conventional manner
without either the mixture to be compressed or the
compression tooling being subjected to a heating step,
whether before or during the actual compression step.
The tablets containing 40 mg oxycodone obtained
this the

which are given in Table 13:

after step have following characteristics
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conpression tooling being subjected to a heating
step, whether before or du§é ng the actual
conpression step. The tablets containing 40 ngy
oxycodone obtained after this step have the
followi ng characteristics 20 which are given in
Tabl e 13: 38 Table 13 Batch no of tablets XCOX5111
Weight (ng) 225 Size (mm 11 x 5 Shape obl ong

Thi ckness (mm 4.2 Surface area (mmR) 55 Hardness
(N) 350 Crush re&stanceTéNE’a) 15.2 Fri abi I|ty (9%

.0 It scthero (_}EreC %slcecrtal ned that t%dﬁ,)bl s

Co ‘Fr\rm nao At AtV aYak A aYal h\\ln \lr\l’\l KB A r\r||
Mmoo Ty l.U LII\, rmrverrmtTrurr 1 VAAYS VA2 nmryrr-viruortt

resWeiante(mgf nore than 5 MPa. (lher t abkebs
cowg%gl ngmf\ dose of 20, 40 and 80 rTg are )pr50duced

yr Ayt Nnr "~ + ko avraaaarm ~ Sy el o~ o

us & U|||e|cut pt-ocess—the—oxycodofrie glaHUIca

ar =Slpa1e©ar ed in a high shear |granul at orobIfirey mi xt ure
to pﬁ;ggggggﬁﬁﬂ i's _prepar ed as 10 descri Qeg for

Exanptes—t—and—2—The tabltetstare——conpressed—on—=a

SV| Ao Preg avear ymedhpr essor, |using obl o punches
of I@Iga{&géggt mzes dependi ng on the dose§5bo be

nHIUI act UIBU UIIUBI d L.Ullpl eSS >I (01 4] IUT ce 11 llle or uer
of |dnusl ngskntanse ThMPR) physical charactérfstics are
gi upﬁléyli@@pe ;L4 bel ow. Table 14 Tabl ep . pose
welght—Sirze Hardness (Orust L X WX ThiTtkm.
resistance) 20 ng 175 ng 11.0 x 5.0 x 3.8 mm 300 N
(4.9 MPa) is therefore ascertained that the tablets

conforming to the invention have very high crush

resistance, of more than 5 MPa.

Other tablets containing a dose of 20, 40 and 80
mg are produced using a different process: the
oxycodone granules are prepared in a high shear
granulator. The mixture to be compressed is prepared as
described for Examples 1 and 2. The tablets are
compressed on a SVIAC PR12 rotary compressor, using
oblong punches of different sizes depending on the
doses to be manufactured, under a compression force in
the order of 10 to 15 kN.

Their physical characteristics are given in Table
14 below:

Table 14
Tablet )
_ Size Hardness (Crush
Dose weight , .
L x W x Thickn. resistance)

20 mg 175 mg [11.0 x 5.0 x 3.8 mm 300 N (4.9 MPa)

40 mg 225 mg |11.0 x 5.0 x 4.2 mm 350 N (5.2 MPa)

80 mg 325 mg [13.0 x 6.0 x 4.5 mm 400 N (5.6 MPa)
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40 ng 225 ng 11.0 x 5.0 x 4.2 mm 350 N (5.2 MPa) 80

ng 325 ng 13.0 x 6.0 x 4.5 400 N (5.6 MPa) 39 The
tabl ets thus manufactured all have excellent crush

resi stance, which is greater than 6 Mpa irrespective

of their size, even though at no tinme during the

process was it necessary to heat the 5 constituents

of the tablets or the conpression tooling to

i ncrease their hardness and resistance. The << bare

>> t ablbes tegritetini Digud 0 magudfacactriere alhghedieendxcellent

aEE?Eht her{ 'gé{agéc?é on %ﬁ ar & éhef}r‘ég%‘e?d fé’l‘}lérli‘ 16 Mpa

coating in 0 del ay he|r ease pro
i htsespechody. af1. t31€1G’oalS|lﬁ@ Coav¥¢ng Bfoudie w©abl eps time

| gueopducted 'ﬁr%ceg%rf%%%teqtpa%éég§§ﬂf¥) -tokd heat the
Coati ng uses an a ueous di spersion_of ethylcellul ose

(f@\aﬂééééFFPfsEéé e AV Lehe PF opBet iCORPISSSion tooling
etbyliaekkakeseneepr ﬁaeahle@g andl7 reeiighttan%eaf the

t ot al |ght of the tabl ts A curing ste

{he cobiPagt K45 1S EAPLFES Gt o it adlodih SF Gusive

fmngzédhenfh@fﬂmnpotmeonomprebeldnfkﬁnﬁntaeackpeennsaated
h ral f of t a abl et :

oD ihngq See T Jal B o BRI R e e ey prorite

15nBat EhenboXgOX5112 Percentage ng /tabl et

Oxycodone (0V000165) 17.40 42.98 HPMC 606 1.20 2.97

Kal Li don SRO 36.32 89.73 Avicel PH102 36.32 89.73
Mghedi uffetiifate 0.46 1.13

Coating of the tablets is conducted in a
perforated pan (Trislot).

Coating uses an agueous dispersion of
ethylcellulose (Aquacoat® ECD-30, FMC) the proportion
of ethylcellulose representing 2.87 weight % of the
total weight of the coated tablets.

A curing step of the coating film is carried out
in an oven at 60°C for 24 h.

The proportion of the different excipients and the
general formula of the coated tablets obtained are

given in Table 15 below.



HPMC 603 2.76 6.81 Sinethicone 30% (vs) 0.01 0.02
Aquacoat ECD-30 (vs) 2.87 7,8 DBS 0.69 1.70

M cronised talc 1.35 3. 34 | oi d 244FP 0.63 1.57
Total 100.00 247.06 O her uncoated tablets
cont ai ni ng doses of 20, 40, 80 and 160 ng are al so
coated follow ng the nethod 5 described above. Their
physi cal characteristics observed after coating are
given in Table 16 bel ow. Table 16 Tablet Size

Har dness Dose wei ght L xT¥bxeThbckn. (Crush

o) AOD A 11

U Ty 22971y L1 A /\ "I‘, L IIIII \JUU LA

%gS|stan%%% b%%ong 175Vng 11 x 5 x 3 8X55k3f92ﬂn£3 3
80 ng 325 ng 13 x 6 x 4,5 mm BFOcdh{895 NPa) ﬂ@@ hgablet

P xRt (oyoRcd ¢ 8 800 N (6,3 Mga) 10 The 45 og

H =t OO .

raprers—tnhmus—Trantracture (J.I I ||avc C)\bCI I CIIL cT UDII

tesi st an&d@MOWMEIOGh i s greater tham-80MPa irrespective.97

of thek%lﬁﬁé%n 4kp 2. Dissolutigg gyrves with and g9 73

\II lIIUUl lIIC presciice Ul dl bUIIUI LI lIIC UI b"UI l.]ll OTl

medi umPS iceat #414@ ng tapl ets pPépdled acconding to89-73

LX&ﬁBb%esﬁu%.%E%a&%%k@d i n dlssobuq%on undern two 1.13

4

condrtTons: —a) I—NHCImedi umw thout et tranot— )
1 N HCﬁPMSdﬁQﬁmmnth 40% et hanoP-1'8s dissollution ~ ©-.81

‘Oﬂqmbhﬁﬁéoﬁ%e3@% f@%|0“5: 10 rotating paddle 0.02
[nOU pa(](]l e T.0tl a[l ng Speed 10Urpm VoIl Uine o7

TPAHHﬁFO@ﬁOEﬁp 3P ¥ et per qugpﬁ The 7.08

DBS 0.69 1.70

Micronised talc 1.35 3.34

Syloid 244FP 0.63 1.57

Total 100.00 247.06

Other uncoated tablets containing doses of 20, 40,
80 and 160 mg are also coated following the method
described above.

Their physical <characteristics observed after

coating are given in Table 16 below:

Table 16
Tablet _
. Size Hardness
Dose weight . .
L x W x Thickn. (Crush resistance)
20 mg 175 mg |11 x 5 x 3,8 mm 440 N (7.3 MPa)
40 mg 225 mg |11 x 5 x 4,2 mm 500 N (7.4 MPa)
80 mg 325 mg |13 x 6 x 4,5 mm 570 N (6.5 MPa)
160 mg 575 mg |15 x 7 x 5,8 mm 800 N (6.3 MPa)

The tablets thus manufactured all have excellent
crush resistance, which is greater than 6 MPa

irrespective of their size.
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oxycodone i s assayed by 225 nm WV spectrophotonetry.
The results of the dissolut& n tests are given in
figure 4. 15 It is found that, despite the presence
of alcohol in the dissolution nmedium the tablets of
the invention maintain a sustained-rel ease

di ssolution profile. 3. Dissolution curves in
relation to pH 20 40 ng tablets prepared as

descri bed above in this exanple were also tested

wi th respect to pH independence i.e. their ability

t 0 a p I S
of 't BE SR eE Gl le GEETEAPRencRe W AR Ad e o
eaéephnémlal thendiisiseda time megidim  Dj ssol utl on
medi um of pH 6.8 Dissolution mediumof pH 1.2 The
di ssolution profiles obtained are given in 30 figure

5. It (eaasdeflalmFedanatsi ERFeEd VAEGITIHY deg di¥gmple

of .8hardi ssekuli an mRGiseNuttike talkiat swEPHatdi tibdH:
t he |n ent|0ﬂ$ﬁalntaln a %%nstant sust ai ned-r el ease

profd) d:- 14 DEALLR ¥iShoRt Ehderdre be

conSmﬂeredNtchempuiumd@nemde@&,atmpakﬂjng thereto a
parti cul dv n e j nsof ar,.as. they sed )
He %or goi Jf())/r[})e o%o% auor{1 %%%, ?gmmtéﬁflows.

vect ors any 0] | ve | ngredi
i sotetbeg Padalleageatlovdr padékxeemndédttinge.speedl: 100rpm,

St8RLkt Yo £t Hdi8%m:4- S04 mt O égetéléf@t' ik TO@ssel The
coated tablets containing 40 ng Vycodone 10
i

oBEAFREANFORPoRSHG YERe Pabéve- a@s& FEE Gttt Ty -

exam neHeWrkBunegargt tthstabisblytibnotdekst @re given in
dgtern1ng their reaction to storage. The tablets are
r

OPBISf 6r 6 nonths under
It is found that, despite the presence of alcohol

in the dissolution medium, the tablets of the invention

maintain a sustained-release dissolution profile.
3. Dissolution curves in relation to pH

40 mg tablets prepared as described above in this
example were also tested with respect to pH-
independence i.e. their ability to maintain a constant
release profile irrespective of the pH value of the
dissolution medium.

Two experimental conditions were used:

Dissolution medium of pH 6.8
Dissolution medium of pH 1.2

The dissolution profiles obtained are given in
figure 5.

It is ascertained that irrespective of the acidity
of the dissolution medium, the tablets conforming to
the invention maintain a constant sustained-release

profile.
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accel erated stability conditions in accordance with

ICH 15 standards in force QﬁlSC; 75% humdity) in two
types of packs: a) AI/A alumniumblister pack, and

b) HDPE bottles (high density polyethylene) in the
presence of a desiccant. The characteristics of the
tablets after the 20 storage period are summari zed

in Table 17 below. Table 17 Dose Packaging Initial

after InpuritiesHardness Proportion dose storage of

wat er Timg/steabt&b18t & stoam 40hOrdfdAE 4RNMYc&VsDdE¥ed to be

5% bot ngy 3. .
OPI o R ER S R 4, 3 D 5Ll ot FORTSFOI (1 b obbal hbgiLar
afatie’rané;aszteorzarg%ofas peritdtky These bdi ssedt hen vectors for
pLaki | g% ak9p gbt gkned.under tRg HOLhOW NEich is to be

condi tions: rotatlng padderre? d, paddle 43
r SCaLRRE s PEEF: am@%trﬁﬂd%ltt}ﬁ%eof t he dissol ution
msdl um 900 nmL, pH 6.8. These are given in figures 6

und that not only is the quantity of
a@t | \?é"afbﬂ'a'r'" e"ﬂ:t *ht ai ned over tine, but also
th!at3 It. hStrc&ia@aseqah:ﬂ:ﬂtgs of the active ingredient

and th ex har of tsar
mai nt a?ned & %g?daat %?gse COenrl odlalquge S4O ?‘ﬁs O}ﬁwdone’
t@blt@wedonff@drhowgmgo ttﬂn@ i memm@beﬂ) tihetleddr e are

SEQthn%@dwsi'%%W g%lr%ﬁQZIthé%lqulf}}lﬁl Wil {5 §Otbrmine

H i ndependent and i ndependent of “the presence (even
stheRg presénes) tef sagdsl- in the di ssol ution

medi unThdd 4zb1£dd nigak tiitdlred for 6 months under
accelerated stability conditions in accordance with ICH
standards in force (45°C; 75% humidity) in two types of
packs: a) Al/Al aluminium blister pack, and b) HDPE
bottles (high density polyethylene) in the presence of

a desiccant.
The characteristics of the tablets after the

storage period are summarized in Table 17 below:

Table 17
Dose
. Initial| after o Proportion
Packaging Impurities|Hardness
dose storage of water
mg/tablet
Blister 40.9
40mg 0.17% > 500N 3.5%
Al/Al CVv 0.5%
HDPE 19.9
20mg 0.17% 440N 3.6%
bottles CV 3.5%

4.3.2. Dissolution profiles obtained after a storage
period.
These dissolution profiles are obtained under the

following conditions: rotating paddle method, paddle
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The 40 ng tablets prepared in this exanple are also
tested in vivo to determ ne,the plasma profile of
oxycodone in patients receiving said tablets. A

clinical trial (Al gorithme, Canada, n 20

OXY/ 24018/ 001) was conducted in 12 heal thy, fasting,

mal e and femal e vol unteers separated into two sem -
groups. Each sem -group was successively given the

two treatnments (tablets of the invention and

rebenenceg ppeddct)ladt erpran iviatlemeediodt etperidissolution
W t hout .a 25 treat t (wash-out period). The
rgFg%gﬁCe@éPoahdtFﬁgégﬁgn this trial was

OxyConfhrér) ara guseai ned-frigluease coxyebdone t abl et

t aken Wi I c ai ni : do of
(batthEN1£%7 f éip?P%QdagEEAﬁ$¢nggﬁg,%gﬁrdag??gggy of
TREtaxgcddee PlashanptbErLBSdoVATNeE B ¢ Gi¥e@lSh that

fieadr e-8 and theo PAr aFELEr L1 ea @f P¥PedntegatBek idhd the
followi ng TabJes 18 and 19; 44 Table 18 Test,
( PG ERTFo MR IREES e e GARt8FSVBER B IESINE¢ after a

Ceaxrang/ p)id4d. 4¥2 62thcd3hk29 25.0 Tnax (heures)

10.0 16,6 3.00.34.3 AUCL, (ng h/ 667,109 16.9 .

611. 84gh§1. §a%/1ﬁés (ng ?é%n%g%%%‘f 1 EF e are
2thZreAoCe/ mtai)l@8and shpwod 4818s@lKelophguogille which
gi%é%%li%df-p%—%?a%@er@en“t J&éziﬁheﬁtgﬂll;{éﬁ%chg-f?’gd?e& esence

.2 Note: "For Trmax val ues . mean val ue
WRPERDI STFaHli BEEEGNCEV: ToePireneat bt Faefi adliwsplution
Kekdiugl i mnation rate constant; T1/2 el: elimnation

half- life. Table 19 10

4.4, Clinical trials

The 40 mg tablets prepared in this example are
also tested in vivo to determine the plasma profile of
oxycodone in patients receiving said tablets.

A clinical trial (Algorithme, Canada, n’
0XY/24018/001) was conducted in 12 healthy, fasting,
male and female volunteers separated into two semi-
groups. Each semi—-group was successively given the two
treatments (tablets of the invention and reference
product) after an intermediate period without any
treatment (wash-out period).

The reference product used in this trial was
OxyContin®, a sustained-release oxycodone tablet taken
twice a day, also containing a dose of 40 mg. (batch
N°121777, expiry date April 2007, Purdue).

The oxycodone plasma profiles obtained are given
in figure 8 and the parameters are grouped together in
following Tables 18 and 19:
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90 % confi dence i nterval
Cmax 65 58 73 AUCt

Upper
118 Therefore,

Paraneters Rati o Lower
40 104 116
the plasnma profil es obtained show

AUC" ill 105

that there is no |oss of bio-availability of the

active
a result,

I ngredi ent,

despite a decrease in Cmax.

these matri x tabl ets contai ni ng

15 As
oxycodone

conformng to the invention show a plasma profile

after once-a-day adm nistration in man such

that the

ratio of their Cmax to theabimxlébserved after
adninistering OxyContin(r) extended rel ease tablets

20 _havi o hao carmo daoacancno Aoacc Ao ad N 7 AL
Lo 1T1TaAavil Ilu l. 1TC Dallc JUDGUC, UutTS IIUl. CI\\. CCU U. 1. =5J
Al so, these matrix {abésts(toneathpny oxycodgference
accor&ﬁﬁ?% ﬁ4m3|n/enhbgg have @, plagmaprof i | oV
(ll l eT once—a- Ud.y d.JIIi IIi bt I d.ll OUTT1T717T 71T&T, buul[ l ||d.‘
the r&ei dnagildhe AUC34bdérved wizh thesé3t-d1%ts t85.0
the AUC B yalug) observeg with Oygoptin(r) extendedsy 3
EI edot 1Tdul'el s lld\/l I llle S[AITE UIUbdg 2y I I'es W lll L
heffioéndi P4l Bhée | TR erl@? of BD-20 126185 84%ese 21.9

esithd.s (Apenpanth cul &gy, @ddyant ageols sipce, okbey 21.7

an tnat tne oxycogone 15 just—as_wet i —absorbed 10
y t hdWody (34 the reftehte jprodudt bit 9%ihee jts0.3
T&Xlﬁgﬂ1¢@ﬁﬁgﬁtyatianoi§15qduced2byoarOU@d1%@%>|n the. 4
ablrets of _the inventian |t afford sSubs ntl al
L eddétd ein (RWSE risks®ofady rc%é’rzjfp‘f s 4y rrln?'z

wi th high plasma concentrations. 15 Exanple 5

Tabl ets of oxycodone and .nal oxo Pre rati
RO RS BT or bl b eS Gt i e orERR | VA b
aiedprepaded IV :assoafingi¢nmio acdbive Nagnedllem,s.

1ch is
Kei:

oéiﬁﬁqﬁg%ig%d rate constant; Ti/2 e1: elimination half-
life.
Table 19
, 90 % confidence interval
Parameters Ratio
Lower Upper

Cmax 65 58 73

AUC: 110 104 116

AUC. 111 105 118

Therefore, the plasma profiles obtained show that
there is no 1loss of bio-availability of the active

ingredient, despite a decrease in Cmax.

As a result, these matrix tablets containing

oxycodone conforming to the invention show a plasma

profile after once-a-day administration in man such

that the ratio of their Cmax to the Cmax observed after

administering OxyContin® extended —release tablets

having the same dosage, does not exceed 0.7.
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35

20 nal oxone. Nal oxone is an opiate antagonist, which
inhibits the activity of ozgcodone if the tablet is
tanpered wth for adm nistration via injection. Wen

the tablet 1is taken in usual nmanner (oral route),

t he nal oxone 25 does not exert its antagoni st effect
since it is rapidly netabolised when ingested by

oral route. The ratio of oxycodone / nal oxone base

used here is 4:1. The tablets are produced in the

same manger, ashéepe bxanmie 4aldrearsul abnoaiafing oxycodone

O’é%%%dgx Ry eg RGN 020 i 3539% hc?%’lf'é’ ayfter

not un 0 any tT eat neEnt it
opna;fev@rd@dnpa'@smmtrérweorgemer alarf,ormctla @hatthé:he ratlo

t b %ﬁetﬁ@%w r@!@é’é@&é&f %t@lbaEﬁgsé(C@ébaé%@ té nihe AUCS

summari zed in Tabl e bel ow. 35 Tabl e Raw

maEaricaloP SegMesh vigyh C@Yéiﬂﬂ’@tr@i @xwmer%ze@%e tablets

1%a5l “ﬁhﬁ%Qﬂﬁn@F@35£$Q 6118533 £rKel liron SR ddivalence
02(r) 75.54 41.71 Sylold 244

1.71 _ Avi cel
l§ ?rdazlo Nadfediourh %?%éar ate 0.91 0.50 Total 181.1
100. 0 Ahkee cemrlassioretpertabhetslhaeivadrieqgfeymicatince

chrcterlstl e nJjn following Table 21 Tah|
SORRRChEet L8 OLKED RPN 9, Tabke 22t B forbea
Dicanetles Sonfm &Fhi thress: L2101 product but since its

maximum concentration is reduced by around 35% in the
tablets of the invention, it affords a substantial
reduction in the risks of adverse effects which occur

with high plasma concentrations.

Example 5: Tablets of oxycodone and naloxone
5.1. Preparation of the tablets

Tablets conforming to the invention are prepared
by associating two active ingredients: oxycodone and
naloxone.

Naloxone is an opiate antagonist, which inhibits
the activity of oxycodone 1if the tablet is tampered
with for administration via injection. When the tablet
is taken in usual manner (oral route), the naloxone
does not exert 1its antagonist effect since it 1is
rapidly metabolised when ingested by oral route. The
ratio of oxycodone / naloxone base used here is 4:1.

The tablets are produced in the same manner as in
Example 4 (granulation of oxycodone in a high shear
granulator). They do not undergo any heat treatment
either before, during or after compression.

The general formula of the tablets thus
manufactured (batch XCOX 5731) is summarized in Table
20 below.
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Mean wei ght 175.8 ng Hardness 315 N D anetral
resistance 8.6 Mpa It is asgertained that,

to the
with ver
cont ai ni

i nvention, it

conf orm ng

y 10 hlgh crush resistance possibly
in particular one

ng two active ingredients,

is possible to produce tabl ets

opi oi d agent and one antagoni st agent bl ocking
action of the latter in the event of adm nistering
of the tablet via intravenous route. 15 5. 2.

Di ssolution profiles D sSDébléohOtests are conduct ed,

as in the pre edin exa unde e flol | gw ng
conditi olnc QR ,{‘ga rll e a_p_paﬁgzjg 100 ( nr{
medi um pH 668AnyuDhyEE oﬁﬁzcdd@ﬁ@ utf om. eedijunz . 900

m./ assa GO potrs ect r opnot prret|r
225nrﬂvg°mlNoifii 0 L pranlg'f&Egi¥%2§¥igure
8. 51t |is founﬂolmaﬂohhsa® ul tra-has ds4 all £1 s75how a

sustai ngd-rel e %P rofi

e (90 % of e_acftli

i ngredie 0 ;ﬂggignxiiglﬂl;_
Tabl et s |cont ai ni aglaiaepak derivat|i vies361Q & 120
Preparatfion of the.tablets The aim o e [S $ to
proguce LabLgigneﬁbH?o?“.ﬁﬁa § the i,i & & ipm*

hi ch
m neral |exci pients T8 used as cmyyljmgr

-+

v

@@e@t of
the conpression matTi X, Tabtetrs are prepar ed

cont ai ni ng oxycodone and 15 di cal ci um phosphat e

dibydrat edrpreegiress(the t@arba@lt@ce hdhe exeepi gHysical
of . Kol I jdon SRO and_Avi cel 102 t Re sed in

T BPELERTAG- CRARDFED. SnEoprerard foNiretiiod i s
identical to the one described in Exanple 1
(granulatlon of oxycodon%agﬁ%n 120 physi cal m xi ng

wi t h t he—powdered—exctptents UI the
Description of .
Round, flat, white
tablet
Diameter 8 mm
Thickness 2.90 mm
Mean weight 175.8 mg
Hardness 315 N
Diametral
, 8.6 Mpa
resistance
It 1is ascertained that, conforming to the
invention, it is possible to produce tablets with very

high crush resistance possibly containing two active
ingredients, in particular one opioid agent and one
antagonist agent blocking action of the latter in the
event of administering of the tablet wvia intravenous

route.

5.2. Dissolution profiles
Dissolution tests are conducted, as in the

preceding examples, under the following conditions:



10

15

20

25

conpression m xture). The general production formula

for these tablets (batch X 5723) containing a

dose of 20ng is given in follow ng Table 22. 25

Table 22 Raw materials My/tabl (% G anul ated

oxycodone 22.57 12.90 (XOXY 5634) Entonpress(r)

151.21 86.40 Sylold 244FP 0.35 0.20 Magnesi um

stearate 0.88 0.50 Total 175.00 100.00 48 The

m xture obtained is conpressed as in Exanple 1. The
pirypiecall ghalddet eypretrats: sofl Cthergrablneddiaf tigt 6.8/ volume
cQnpr essi are given in f ow Tabl e_23: T
Dt Bl oroor TR rounalr et fe coBaltile ov
6 sprctThpblkhness t3.yl & tmA2¥ean Wesisght WHZB.I8 nifmm.
Fbrdne?ﬁelégoyil@ qILe i%%nr%ﬁﬁ%k%n%q 5. 7 Npa It 1s
ascertal ned once again that the crush resistance

obt ai né@ il webyn@bbhats tese svbnra horgh hePlRESt ishypy @

steptafinkhe renxbyee oprekitbe cogpressi opr 10theol igdgtive
was necessary. D ssol ution profile The tablets

y. .6. 2.
sGNGBESIRBE AFdPRER FLaced iion PR )ssol uti on nedi um

15 The dissolution conditions are the follow ng: Type
| £B389L° 63PRAEILYY 239951y HildlEa5P Stk A Jdum
6.1. Preparation of the tablets

The aim of this test 1is to produce tablets
conforming to the invention in which mineral excipients
are used as chief ingredient of the compression matrix.

Tablets are prepared containing oxycodone and
dicalcium phosphate dihydrate (Emcompress®) to replace
the excipients of Kollidon SR® and Avicel PH 102® type
used in the preceding examples.

The preparation method is identical to the one
described in Example 1 (granulation of oxycodone then
physical mixing with the powdered excipients of the
compression mixture).

The general production formula for these tablets
(batch XCOX 5723) containing a dose of 20mg is given in
following Table 22.

Table 22
Raw materials Mg/tabl (

o°
-

Granulated oxycodone
22.57 12.90

(XOXY 5634)

Emcompress® 151.21 86.40

Syloid 244FP 0.35 0.20
Magnesium stearate 0.88 0.50

Total 175.00 100.00
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medi um pH 6. 8; vol unme of dissolution nmedium 900 m ;
conti nuous WV at 225nm vesa;?I 10mm The results are
given in figure 9. 20 It is tound that the tablets
conformng to the invention obtained using m neral
excipients are able to release oxycodone over a
relatively extended tine period. 25 Exanple 8: Drug
abuse tests 8.1. Crush tests The objective of this
exanple is to determne the difficulty in breaking
or cruShengniantdigpt vonaihgd49s obdmpresiged@ pewder Example
frlomthe Oxycodone tablets conformng to the

i nvention, conpared with tablets of the reference
oxycod@he phothicta( kyContiel Dyticoupintaes wdrlkeets after
CROR @e_fs%i'o%plae_»@egtivtem S SRR 1A ne RIRGe D3 n

i ncreasing order of difficulty: - knife (Opinel (D
pocket knife type) - coffee_spoon - conbination
pliers - glass nortar andTﬁ d 3(Iahnratnry

gl asswasecr I Assessnes1of ¢ruabiung, dicfibicGukdy reas
deterf[ined 1n reration to the hardness ol the

t abl ptDlaﬁ’?;%yQi cal _charactetistics of °t A8 t ested

xycodonie-kradd£ts are given ip Table 2. 145wmdabl e 24

Crush_Tested W_. Hard- resis [Thi CKNnS. _Si.ze sShape ness
t abl etV ance  (MPa) wﬁm
Round i3 rhels3dh. 9 105 2.7 20ng 7. 24 nmpi kv

Diametral resistance 5.7 Mpa

It 1is ascertained once again that the crush
resistance obtained is well above 4 MPa, even though no
heating step of the mixture or of the compression

tooling was necessary.

6.2. Dissolution profile

The tablets so obtained are then placed in a
dissolution medium.

The dissolution conditions are the following: Type
IT paddle apparatus; paddle rotating speed: 100 rpm;
medium pH 6.8; volume of dissolution medium: 900 ml;
continuous UV at 225nm; vessel 10mm.

The results are given in figure 9.

It is found that the tablets conforming to the
invention obtained using mineral excipients are able to
release oxycodone over a relatively extended time

period.

Example 8: Drug abuse tests
8.1. Crush tests
The objective of this example is to determine the

difficulty in breaking or crushing and optionally
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Length Invention 11.0 nmm Oblong 3.30 175.9 467 8.8
(20 ng) Wdth white 5.5 mm Jhe crush resistance of

the reference tablets is 3.3 tinmes less than that of

the tablet of the 20 invention. The use of pliers
al  owed rough crushing of the tablets (pieces of 1

to 2 nm), both for the reference product and for the

tabl ets of the invention. After the rough crushing
step using pliers, use of 25 the |aboratory nortar

endhlaadiad i ne poysledeto herdd abieai nedyicbdbakh tablets

cases. Iﬁﬁ\/\ﬁV Hqg use of .the rmrtarr 8nwi.r%thactt

er
t ZOPECETEEH o i ng t ¢ S SNt TSP AT 89 n perarﬁ]tets of

t hdier refesieineg. oRye cclarshiprpdidt | QAR tGombseE®hved on

each OfFo Ii.eme%ntsyg\?egré’fc @9(13 tt.bni ll%'iﬂe o ttqutéqes p and
In fol %?e

tool used is summarize lowm nhg Table 25: Ta
2placetf da ikgirea spINde oy At tdfr &ligidotuUHasi |y Easy
OxyConti RrEZsYy (¥Rhvieaas oot GrUstH NG;pe)20ny
crushing crushin Chi ppi ng chi ppi ng fficult

Cr ushi AgCRASESi §P6SSi bl e Invention to cut, Crushing
20 crushibgbipeittiboutl ikgsno i npossi bl e crushi ng

Chlpplnggggggrmortar and pestle (laboratory glassware)

Assessment of crushing difficulty was determined

in relation to the hardness of the tablet.

The physical characteristics of the tested

Oxycodone tablets are given in Table 24.

Table 24
Crush
Hard- _
Tested , , Wt. resis-—
Thickns. Size Shape ness
tablet (mg) () tance
(MPa)
OxyContin® Diameter | Round
3.43 _ 135.9| 105 2.7
20mg 7.24 mm pink
Length
Invention 11.0 mm | Oblong
3.30 , . 175.9| 467 8.8
(20 mg) Width white
5.5 mm

The crush resistance of the reference tablets is

3.3 times less than that of the tablet of

invention.

the

The use of pliers allowed rough crushing of the

tablets (pieces of 1 to 2 mm), both for the reference

product and for the tablets of the invention.

After the rough crushing step using pliers, use of

the laboratory mortar enabled a fine powder to be
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cutting) 10 The reference OxyContin(r) product can

be crushed fairly easily, i%despective of the neans

used. Since it has |ow hardness strength, it has a
tendency to chip. On the other hand, the tabl et
conformng to the invention can only be crushed with
conbination pliers; 15 a knife only achieves cutting

but no crushing. After cutting, the pieces can be
ground in a nortar. 8.2. Dissolution tests A tabl et
cubthfinkal finusidth ackeed e, Handvarf abhet useoughlthe mortar
crushed usin lers are subjected a. . ;
dpgs&n&talcgcn aethe ® &ana ﬁgglljtn%e %Onp%}g? E)'P%%&tttllor?g dandd not
cpeshiitig tbeitrherdisssaolgut i on profile, conpared with an

I ntact bl Thi N tcC

5726 ng%ar%Jl %%ﬁh}%wgggkﬁgl%?gdﬁ?égﬂ\a@%n%? hegae(}go}éf tk,le
Okyesht i Afr) trelefentd predactonsitoThebdi skephtivhed 1is
MetRRE ri S eds iholrbawsiwieentiamieus i ssol uti on,

di ssol ution nmedi um pH 6.8, 900nl of nedium per

vessel, rotating paddl e nethod, paddle rotating

speed: 100 rpm dosage: 40aglackbve ingredient per 5

Vessel, vessel thickness: 10 megsur enent by W
h A

spectronetry (wayekength nrp . pReadisngg angrtar
[ aken every |5 m nutes durimsgoome fijrst hour, then

every 15 minu : tg 24h. The resul bt aijned for
o yCbwt-ii @fs | lﬁ?%t%ﬁg@’pH 10 ©a 8y medijum g?é’?’gi venveRy easy
[ ol Cgﬁn ng Tdbl ec®&,and |i n fi}gure 11CTrabiRg 26 :
Oxy CONTPN 20mgnhatalh 0Ky cOtiOTE 28y xeox 5736 | 1228107

Trme—Tabtet [Tabl et Tabtet Tablet Ty —Whot e Wjot e )
) , Crushing
Difficult _ .
. , Easy impossible
Invention to cut, Crushing ) .
_ , crushing, (without
20 mg no impossible _ , .
. chipping prior
crushing .
cutting)

The reference OxyContin® product can be crushed
fairly easily, irrespective of the means used. Since it
has low hardness strength, it has a tendency to chip.

On the other hand, the tablet conforming to the
invention can only be crushed with combination pliers;
a knife only achieves cutting but no crushing. After

cutting, the pieces can be ground in a mortar.

8.2. Dissolution tests

A tablet cut in half using a knife, and a tablet
roughly crushed using pliers are subjected to a
dissolution test to analyse the impact of cutting and
crushing on the dissolution profile, compared with an
intact tablet. This test 1is conducted on batch XCOX
5726 prepared following Example 4, and on the

OxyContin® reference product.
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cut inincut inin tablet tablet half pieces half
pieces 0.5 35.9 50.8 61.0 153 8.6 26.7 1 47.1 62.8

73.4 3.7 15.0 36.5 2 60.5 75.2 85.4 10.7 28.2 51.5

3 69.482.3 91.6 17.3 39.4 62.2 4 76.2 87.0 95.4

24.9 49.7 70.4 6 86.0 92.9 99.0 41.7 64.8 81.9 8

92.8 96.5 100.3 55.8 75.3 88.8 12 100.7 99.4 100.7

75.7 88.1 95.9 16 103.4 100.1 100.5 87.7 94.7 99.2

20 103.9 99.4 99.5 95.3 98.4 100.7 24 - 98.2 99.2

100. 4 1be. @iﬂﬁbﬂitﬂbdtmeshaSC@Hzﬂ@edOﬂﬂawa|1qp¢ﬁinuous
6cri§ gggh'ﬂ%nt halsg'oﬁﬁcﬁlllétn' H2 S aJP? 6°f8 t dn?lf K ENEL 1 um

product 1'sS cfose to that targ ete or  t'he bare
tBBretveseelmi thatiang s@@tdaihﬁfedmﬁéh@dse eadéifng,rotating

whgeeas theopr m|‘3daédkF9 530nyabhet 19k th€gredient per
0

i nvention(<< se tqg that targeted for a
stigPafhed- VBFESLe FQBF&Pes?he P ing MGFHAFGIC t iy UV
tabbetrameekgratﬁsveﬁeﬁgehutAon= and aﬁmeleraéa@nn@s are

[ eased when the bl et cut |eces f.qr

b RoTy s 81 ot BETEEES PG ChE ddvive T igred S ©verY
nbbemiaptdbyupvapl @aBhe for absorption V|a ora

route. e h [ h
Crushod ? QS SppBE AHbEs, Qo 181 BEUFRSRRSL Nt OEpe P
16- Perfedhisula S aPAEETr el Baskobkafing, Takde 26 and in
Evabyati on of extraction of the active ingredient

The tested tablets are al so evaluated regarding the
extraction of their active ingredient for 15

injection The applicant‘ﬂﬁ@ﬂethe so-called o

Sterib é % ° # allab_éc n jpharnaci es and
desi gned~¥ Ot éQ% Oxycodone 20mg XCOX 5726
_ 122810
Time
Tablet Tablet Tablet Tablet
(h) Whole . _ Whole , .
cut 1in in cut 1in in
tablet _ tablet _
half pieces half pleces
0.5 35.9 50.8 61.0 1.3 8.6 26.7
1 47.1 62.8 73.4 15.0 36.5
2 60.5 75.2 85.4 10.7 28.2 51.5
3 69.4 82.3 91.6 17.3 39.4 62.2
4 76.2 87.0 95.4 24.9 49.7 70.4
6 86.0 92.9 99.0 41.7 64.8 81.9
8 92.8 96.5 100.3 55.8 75.3 88.8
12 100.7 99.4 100.7 715.7 88.1 95.9
16 103.4 100.1 100.5 87.7 94.7 99.2
20 103.9 99.4 99.5 95.3 98.4 100.7
24 - 98.2 99.2 100.4 100.5 101.5

It is ascertained that in a pH 6.8 medium, the
dissolution profile of the reference product is close
to that targeted for the bare tablet i.e. without a

sustained-release coating, whereas the profile of the
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for the purpose of preventing the transm ssion of

pat hogeni ¢ agents through t exchange of

contami nated 20 syringes. e Steribox(r) contains:

- two 1 m syringes, - two 5m doses of water for
injection preparations, 25 - two cups so-called <<
Stericup(r) > - two filters Extraction of oxycodone
fromthe reference product and fromthe tablet
conformng to the invention is conducted as foll ows
ohakkdeh batchth80 inZehédbs (enQO® whol e st aldletse - 2 that

t€§{r§e98daf g% %ué?&i?ﬁ%éﬁ _ceyshed wihepliers, - 2

tes on a e invention crushed with
plier sThad eshening t Hoohedd and pé@@léxﬂathS@ccel?rates

tgskso ot donef engnce dablatadidiectilsy ¢husbgdedi nw@en the
mortar. The tested extraction mediumis the wat

sﬁ%%i?%dlﬁmFﬁttH@TSBéQQ%&(F?r|WP§metﬁQ%%RM¥ tablets,

ayaki@§leh&ObuﬂEvéZ1n§rahhenfhmoaae&ablm;yﬂyﬂauxaﬂie for
for extraction e ong§ described in the | eafl et
(r)

SUBPPTR lﬁPtHl?h8r§ ef PB : 1- place the
pr epariédwvsaap) e thwolmrofolghlyf crhushedkyrodprorind)n  the

'Qrﬁ%ﬁe&uQ<é%2>g f%%i%%rﬂf%ﬁkg&mﬁﬁlngtg qaﬂgeqqyen%%on,

usin unger of °t he syringe
nf el eRs a- shéb@lvh@ é@h@éﬁ? §r0€héecup wth a
lighter for 1 minute, 15 5- check the remaining
volune after heating: the _renaining volunme is 1. 7ml.
r

68- ?|?Y%}u?ﬁé°§o?ﬁtgﬁﬁrﬁgFﬁQntHg the, pr&ipe fipgredient
cont aiTied itRstthel Steblbox(rgrandlipprevévaBlyted regarding

the extraction of their active ingredient for
injection.

The applicant used the so-called « Stéribox®» kit
available in pharmacies and designed for drug addicts,
for the purpose of preventing the transmission of
pathogenic agents through the exchange of contaminated
syringes.

The Stéribox® contains:

- two 1 ml syringes,

- two 5ml doses of water for injection
preparations,

- two cups so-called « Stéricup® »

- two filters

Extraction of oxycodone from the reference product
and from the tablet conforming to the invention is

conducted as follows on each batch:

- 2 tests on a whole tablet,
- 2 tests on a tablet roughly crushed with pliers,
- 2 tests on a tablet of the invention crushed

with pliers and then with mortar and pestle, and



placed in the syringe. |If necessary use a 20 pipette

to place the cup solution igfo the syringe, 7-

dilute the filtrate in water to obtain a theoretical
concentration of active ingredient of 20ng/l00m 25

8- conduct analysis replacing the extraction solvent

by water for the reference product and the test

product. The results of the contents obtained and the
extraction yields for each of the tests are

summar i-z&d test30oholal ot ey Tabe et2Bleb4 difsyted Y2 7crushed
OxyContin gn};‘ol%ta%h Oxycodone 20ng XCOX 5726 122810
Roughl Rou h Whol e Ground Wiol e Gound crushed

cr usheéhﬁaﬁleétte@alﬂxétrat%oét mesbiwt 1 dotetWaaer efupplied
Cant@nt: nebtad dveith &, 7* 1 A6t Be 18a% iBudd a8 1012 volume (2
ng/%ablet CV (% - 4.6 3.34.12.115.9 Yield 2.0 %
8672°%97.4 %1.3 %30.4 %79.6 % * The results

concer mha saipragiaecltr@stmoddwa;se@oﬁdrt e&ttrabeim@ cdloouthe one

thebe%sg t%P“i%%fie ﬁgpplw%ole Iht tgkerlbox® :

?scr
raction y|eI owvmt

| rrespecti ygver, tract
yi el ds§ar i ghetrcrlgor ?%lx?t Cont n(r?l)a?n al | ’wthgj;it <. I%&Qghly
parti cul &#TusirM Qhed¥abP@t inotkentePning to the

10 inventbonyds F aMohly: &F usdedy dtgauged pipette,
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3-mix wusing the plunger of the syringe for 2
minutes,

4- heat the content of the cup with a lighter for
1 minute,

5- check the remaining volume after heating: the
remaining volume is 1.7ml.

6- filter the solution using the sterile filter
contained in the Steribox® and previously
placed in the syringe. If necessary use a
pipette to place the cup solution into the
syringe,

7-dilute the filtrate in water to obtain a
theoretical concentration of active ingredient
of 20mg/100ml

8- conduct analysis replacing the extraction
solvent by water for the reference product and

the test product.

The results of the contents obtained and the extraction
yields for each of the tests are summarized in
following Table 27.
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These results show that abuse by intravenous route
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25 said tablet, advantageously 85 to 95 % 4. Matrix

tabl ets according to any of 5slains 1 to 3,

characterized in that said conpression matrix

conprises a mxture of at |east two excipients chosen

30 from anong sustai ned-rel ease, pH i ndependent,

wat er - i nsol uble polyners, mneral excipients and

their mxtures. 5. Matrix tablets according to any

of claine 1 35 to 4, characterized in that said

sust ai ned-rel ease, pH 56 [CA@éPéndent,

wat er -i nsol ubl e pol yners are chosen from the group
conpri si ng Ll ul ase derivatives, water- jnsoluble .,
nethacﬁylic%égﬁéilqﬁ?4@%ﬁ?ve§@3rl$ol9%?L§F%ICSHBFg}nlng
dexiyweatdornes ofr pohgvialyl idcet phesmabedericeatliyvescoéptable
PUMMLY| BYELG LAE, ARl AdoxGLYGBhEC ARLY the boay
pol ymer's, “starches,” waxes And °t heéi m xtures. 6.

MVieirx arabestsndedortding poraey ehdclcEintminind eyyspdone
CRARAGHETd 286k Ped HBEN L RSt PE RET @l 18X G BN Sc i sting of
chosen fromthe group conprising cal cium phosphates, =
alPimilfiadh &°¢ SAGICHETE 1TRIFs, THRIYNET U @aP bepapEising

ard stheined¥ivdlyes, 15 gH-Matiep¥ntablkets agcgoed N@sbOuble
a%% of clains 1 t016, characterized in that, said
p&TY f

FEPS Sar e BHOSERT f PN EHE N oup RAnpliGiidg thextures,
mckiauree tefr 1 zwdc ioc rysttal thieneyusel il yosef asxc {poéyvi ayd the
Ac8hRlesiRY VULAULEYERE! | Aale hBYL0 Lo AULE Nehe  crush
mxtdre of 20 mcrocrystalline cellul ose an
[ pelsy-éemFeacrad at 82 het hykelaehgcr it ettt rilgeshyl -4 MPa,

ageRbeebirbumaihaer vlate ¢hhard de) (1:2:0.2)]. 8.
Matrix tablets according to any of claims 1 25 to 7,
characterized in that said conpression matrix al so

cont ai ps at Mkeask oneaphatpacedtteablygaccept abteaim 1,
excipi.ent _chosen .from.the group conprising.anti-
aGNBF Bt CAgeRTs, Hyent’s® abl 85t 6 Fhpr 608 t dbrere to  be
cobmprressed, nor the compression tooling are subjected
to a heating step either before or during the actual

compression step.

3. Matrix tablets according to either of claims
1 and 2, characterized in that said compression matrix
represents 50 to 98 weight % of the total weight of

Q

said tablet, advantageously 85 to 95 %.

4. Matrix tablets according to any of claims 1
to 3, characterized in that said compression matrix
comprises a mixture of at least two excipients chosen
from among sustained-release, pH-independent, water-—
insoluble polymers, mineral excipients and their

mixtures.

5. Matrix tablets according to any of claims 1

to 4, characterized in that said sustained-release, pH-
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on conpressing, fillers, lubricants, plasticizers,

30 bul ki ng agents, sweetenes6 and col ouri ng agents.
9. Matrix tablets according to any of clains 1 to 8,
characterized in that said conpression matrix al so
contains at |east one or nore of the followng 35
substances (a) to (f) or a mxture thereof: 57 a) a
subst ance whi ch irritates t he nasal and/or

phar tracts a viscosity-increasing agent,
éémyei?% tf'orH‘BFFBnlBFOéUBéIE W/eS t dBFetCiesen from
dltSm)I vgtburd |dongo 1 1 rigim @éﬂ)lllmlo@él vateivatlvas, water—
t bstance aversive. colourin
|%$%§¥%g subs aé&frzﬁcan ANt 2 ydNi st %%r ?Ebggﬁe of
1®OmyvﬂﬂﬁhabCQHﬂﬂ$ﬂSdacaaadﬁngstGIEI@qﬁy%lnyl acetates,
Iqq;a%r Iv(%reéj I rbf hat é %ﬁ%@gﬂgﬁ @tgr%]t I SlaCth and

na oxone nal trexone “or '
plaYieeded i Gild Qﬂzlci@ifﬁ%le%faﬂ%heaés Maxemt raxd their
t ahlket.seaccording to any of clains 1 to 10,
characterized in that they have an outer coating. 20

12. Matrix tablets according to claim11,

characteri zedtirixt hadblsai sl agterdenat ivtg £0PsSiost cfims 1

sta ed r S ol
g vanﬂgéébgqusudho;en ?rgh§? h% 3ﬁ§%ﬁﬁﬁn?§ﬁ%ﬁﬁents are
echypiseal | fif ose theer gvatbvesmramd sietdhaceykiiampopyoeplsates,
Zélﬁ%lnwgh{'én&aQ!gﬁ§(ﬁ?cg 191100 tQ an%agﬁegkﬁbnsc;r?onate

, characteriz in that said ratri X consists

adnfi khgié FExHuEeserystal line cel l ul ose and

[ pol yvi nyl acet at e/ pol yvi nyl pyrrolidone (80:20)] to
the prgportlatrlx tablets according to any of claims 1
to 6, characterized in that said polymers are chosen
from the group comprising the mixture of
microcrystalline cellulose and [polyvinyl acetate
/polyvinylpyrrolidone (80:20)], and the mixture of
microcrystalline cellulose and
[poly(ethylacrylate/methylmethacrylate/ trimethyl-

amonioethyl methacrylate chloride) (1:2:0.2)].

8. Matrix tablets according to any of claims 1
to 7, characterized in that said compression matrix
also contains at least one pharmaceutically acceptable
excipient chosen from the group comprising anti-
adherent agents, agents able to improve tablet cohesion
on compressing, fillers, lubricants, plasticizers,

bulking agents, sweeteners and colouring agents.

9. Matrix tablets according to any of claims 1
to 8, characterized in that said compression matrix
also contains at least one or more of the following

substances (a) to (f) or a mixture thereof:
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30 of (1:1). 14. Matrix tablets according to claim
13, characterized in that they have an outer coating
consi sting of ethylcellulose. 35 58 15. Matrix

tabl ets according to any of clains 1 to 14,
characterized in that they are capable of releasing
oxycodone over a period of nore than 12 hours. 5 16.
Matrix tablets according to any of clains 1 to 15,
characterized in that theg}are capabl e of rel easi ng

oxycBdorfe MRS i ot it nortd t5RhP 20 thfoursisato 3nd/or

17. Nhtmmeﬁyﬁ&éﬁ£5ﬁxﬂﬁﬁ¢nlng oxycodone accordlng to
cl ai 13 charactergzed in that they have a pla

prof 'l e %ft ef HRRE: ydéQCﬁaﬁFﬁpgtraﬁqﬁ?ﬁwlna.eagh%ﬂ to
that thefgmtdatoiaf oheaCred oblsenvéteafttadrleltb is dissolved

adn1n|stﬁggiqﬁdg &K“éhé&ﬂ% el s %gEkpe Cmax val ue
on o

observed after admnistrati yContin(r)
ext efidedn refedEise FHbItARCeont ai ni ng the same dose,

doesgnotan exgsed b oRduidbhg Magdhx, tablets

contalnln oxycodone accordlng to claim 13,

char&tt é | %ﬁ%%QMﬁuquﬁqc%dasna profile after

oncef p- day aAadrdusidtate Orotyedd@dnd s such that the

rati o of AUC- observed for said tablets to the AUC

val ue observed with OxyContin(r) extended rel ease
tablet§025 Wiatthr itkhe sabgedose, akicesdiimat hetiont ecyakim 9,

Hg}éﬂ%efy§% %Hjigthgebkﬁés %%%%r%ﬁ%Q t9 eﬁﬂy oé naloxone

clalns 1 , characteri ze can be
gio¥en I@«hb’érgxaa? 30 200nKkt Hod t@hﬁﬂ@duczehmamutlcally

t Akl ad0cOrsding to

11. Matrix tablets according to any of claims 1
to 10, characterized in that they have an outer

coating.

12. Matrix tablets according to claim 11,
characterized in that said outer coating consists of at
least one sustained-release ©polymer advantageously
chosen from the group comprising ethylcellulose

derivatives and methacrylic polymers.

13. Matrix tablets according to any of claims 1
to 12, characterized in that said matrix consists of a
mixture of microcrystalline cellulose and [polyvinyl
acetate/polyvinylpyrrolidone (80:20)] to the proportion
of (1:1).

14. Matrix tablets according to claim 13,
characterized in that they have an outer coating

consisting of ethylcellulose.
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any of clainms 1 to 19, characterized in that it

conprises the followng stepg: - mxing the active
ingredient(s) with the 35 excipient(s) of the
conpression matrix, 59 - optional granulation, and -

conpressing said m xture under conditions chosen so
that said tablet has a crush resistance of at | east
4 MPa, advantageously at least 6 MPa. 5 21. Method
according to claim?20, characterized in that the

conpr edsi-onMetép¥i FatImhict *ACH EhBEL theany of claims 1
cespr egsi oshAkXtyeeigedt NencogpaesstRayt 09kENGchBEBe  of
subhected to _a heating steg ei ther before or durlng 12
t hE* PG48t uslkY EBHPBPES P BN’ st p P2 ONetHod™8EEor BI'AY

t boerrsher of clains 20 and 21, characterized in that

it also conprises a coating step of said matrix

tablet. 15 23. Method according to claim?22,

characléri z¥adtrin ttedtldatts akceordipgi $os anxuefnglaims 1

stgp 9f, sabd pyteLriceating. gQag4-t$§ﬁ1o£r@- apable of
phar maceuti cal conposition in the form of taﬁfé%s

aEBOFAPAGTIt 0OBNGOBPIRR| AP WRT 1 & 0 PR 1qchr oft hgore than 20
shstiakned admi ni steri ng of oxycodone, and intended
to prevent accidental m suse and/or to deter drug

abuse of oxycodone.
17. Matrix tablets containing oxycodone according

to claim 13, characterized in that they have a plasma
profile after once-a-day administration in man, such
that the ratio of the Cmax observed after
administration of said tablets to the Cmax value
observed after administration of OxyContin® extended
release tablets containing the same dose, does not

exceed 0.7.

18. Matrix tablets containing oxycodone according
to claim 13, characterized in that their plasma profile
after once-a-day administration in man is such that the
ratio of AUC~ observed for said tablets to the AUCe
value observed with OxyContin® extended release tablets
with the same dose, lies 1in the interval of 80 to
125

o°

19. Tablets according to any of claims 1 to 18,

characterized in that they can be given once a day.

20. Method to produce matrix tablets according to
any of «claims 1 to 19, characterized in that it
comprises the following steps:

- mixing the active ingredient (s) with the

excipient (s) of the compression matrix,
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- optional granulation, and
- compressing said mixture under conditions chosen
so that said tablet has a crush resistance of at

least 4 MPa, advantageously at least 6 MPa.

21. Method according to claim 20, characterized
in that the compression step is conducted without the
compression mixture or the compression tooling being
subjected to a heating step either before or during the

actual compression step.

22. Method according to either of claims 20 and
21, characterized in that it also comprises a coating

step of said matrix tablet.

23. Method according to claim 22, characterized
in that it also comprises a curing step of said outer

coating.

24. Use of a pharmaceutical composition in the
form of tablets according to any of claims 1 to 19, for
the sustained administering of oxycodone, and intended
to prevent accidental misuse and/or to deter drug abuse

of oxycodone.



