1 CRUSH RESI STANT TABLETS | NTENDED TO PREVENT ACCI DENTAL M SUSE AND
UNLAWFUL DI VERSI ON The present invention concerns insol uble
matrix 5 tablets having very high crush resistance. These matri x

tabl ets which are unbreakabl e under usual conditions, non-friable and

i nsoluble in an aqueous nmedium are of particular interest as reservoirs
for psychotropic agents since they can 10 reduce and even prevent addictive
abuse of these substances by crushing, dissolving and injection, or by

crushi ng and i@ﬂ@éﬁ‘l%ﬂifi‘:g TANT Tair%ﬁ’n{:ﬁé_eiﬁﬁ‘ﬁuﬁ epb! BRERERT ﬁ%f?ﬁeﬁﬁihe

met hod to obtaln sai ei r use tor sustal ned- ease, ora
admi ni stering of the acti vMLEStHEe den(BILAAFYL PIYERSION ar of psychotropic
active ingredients. Wth respect to tablets containing
sust ai ned-rel ease gpi ate agents, in particular oxycodone, the phenonmenon of
acci dental m suse FF% ABEGRENE e\ AN DIPTh s FORCSINE] r 58501 ¢bhay MAGLEE f r om
failure to5heedpadmsninsiv@nigng<aaNdiilgionsus Ry drappen that the tablet,

i ntended to be sma%bpmed, i.S accgdgitglly ch2¥ed by tBe gﬁahgnt. Ire
consequences of fulll'*§F PSRl §8BLPGE: "<y He PBBFE Se WYYt ure
is 25 intendedistaldelcandite ared,easeroff tibb lact iarel | ngrsedivdyits can mrove to
be dangerous n f for t pat i.ent - 0s | Ng

over dose) . Th?@ﬂvgxﬁ%e §§§§8&'mhygf%e f§§f|8%§ggggﬁﬁgd 3?§%éf %tdrﬁg
OxyContin(r) IRsspEsiifiscalior stetvedhatiapic Traardis etssir@@® mistee sl | owed
whol e withgut Reing chewed cven preAS0. R&pidenial Msise of digs
cont ai ni ng sust ai ned-rel ease oxycodone has .al so been observed when patients
si mul t aneous| PHBEARAGH FYa GG ned i T Xidd anhedt] adfe- GtuPwith a
strong dose ofcr@¥hlepheld inhalatidrd. has effectively been observed with a
sust ai ned-rel ease form.of h q{onnrghone thft t he resengﬁ of %JC%£O| in the
stomach deteri or at %tﬁ?ﬁ%ﬁh& BBt PP eAt 80 aEE8PGRERS 5P s G A%ed S el ease
of the active dblingr edizent , Haddditryg tand el@easier | nige t eboduofaianarhj or
gquantity actj\ve J grgqgﬁn << = LRgY i : e of a
dangerousqgveﬁ;égéééél , eg?éé ?%?gggggP?gdt&Ft%R%Q?%%%fﬂ%é%§a ‘or
exanpl e i ndi ca@tnsl iirm Bard- iqusha rofo fo it rdiafdiassitd Gt itvsatl o adieerdghs unpt i on
of al cohol is to beiayoi dedpudh th s Wik ts  contiANRY | Youdthidgy-United
States, the FDA (Food and Drug Adm nistration) gives a seriqQus warning to
patients treatsdSA%Sh ERyELAt i AP CRot 1o PERSHAELES aPEBROFPRedr it
ﬂurin?lthe Fg@hﬂhﬁﬁiﬁﬁfgkﬂf?hcgid%nkﬁlpamEbQBbahhay assume ?FVeralh

ttp: a, gov/.cder/ drug/ i nf ppage/ oxycontin/oxycont .in-ga_htn). There
i's thergﬁg@e 5‘ré%ﬁxﬁeeglfg%pre%gntg?%i§¥5ﬁﬂ?yglog¥ gé&%ﬂ@ﬁtaFoni Ut to

i ncrease pat i evimigeafssteringhi | sendiai ne@s$ ni nft a mappl dappenf ortthati] e triout e of
admnistratio r r Siynce fng .an t F

phar maceut i calrta(nkglr{ée’t 'QLE; 1ébd0edof J.Csoubsl%i:t u%@lgievgeﬁiﬁent%nf oalr&olp(irle:rp{e: S dr ugs,
in the form ofchaiiid nfal thablratsd qitengdhe( rgonseneentey pdckédlin & form

forti nj ecti OR,%ﬂti!ﬂcr §é§t€rﬁg§igﬁeﬁbf0bgﬁé;’%@H;Il_%tt thﬂupélﬁn?ﬁgn%tuqfe ajyse of
certaln psycnaotropl en rug aaqal cts. e termaelil perate m suse oOr
illicit u?§ (o?rnfrﬁﬂ{ecg%%s%%ﬁly L d@efj]aﬁﬁgf‘e"faf i PG qRITIY- ¥ He use of
certain nedi cigwal prreduct sof obe adthigdéopupurginbesyvenn pathicukar ttie use of

certain psychotroggﬁlo?eg éggtic agent.s ej%f opi ol ds_or t?ﬁlr derivatives

intended to tr%%ﬁlseve e parn 8?89 %n%ﬁﬁd i 2¥5 0 O?%)bp tg 3% &Fﬁbs.

reason why the leaflet supplied with the drug
OxyContin® LP specifically states that « The tablets
30 must be swallowed whole without being chewed ».

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

35 alcohol.



3 Abuse by parenteral/nasal route of sustained-rel ease active
ingredients normally intended for oral route, gives drug addicts the
opportunity to achieve i medi ate, accunul ated psychotropic effects of the 5
total active ingredient dose present in the initial fornulation.

Forexanpl e, i nt heparti cul arcaseof buprenopphine, a powerful opioid anal gesic
initially sold as a preparati on under the nanme Tengesic(r) for the 10
substitution treatnent of drug addicts, it is estimated that 25%to 30% of
the treatnents sol dyafe.gi b r or,:nasal he sane
applies to the pr eggr étgisolrel\fgglcﬁgg%%ﬁ(bé?%g( (ra?g%gﬁ%ﬁ E’{éggﬂ %t g%%gagnv?nﬁt h hi gh
bupr enor phi ner@dsage nbptNacetir &ydspreatidiongy- thgtpl g h)PrFFendal I0f used

as substitutigncbheat nBpt ichd ersoafhcdhhouserds oohtepi oitthedr ug addi ¢fes, for
which it is estimted that 34% of consuners abuse _the drug by injection and

g
appr oxi mat el y S3G9Pp eI Es Sesigied todt susdapRerokel6a/S6r Odr §§Cahtdd Vies al so
SanhWi t h(i(lz @h@l&é;:l&binﬂzgs lielaatcﬁg@e(io} adlleale fiel\ter & habdys bEh sasmaiorphi ?e)
sul phat e (Skenan(r).) . and_.oxycodone.for exanple scontin(r Oxycontin(r
LP) or noder aﬁ&a%&lﬁﬂ_’( I\Bj(:)co%‘? 'e) . lﬁlﬁgggl?ggt af‘gu%%?e LS n%’%))r’rrs%&gﬁt ain
| arge quantit bkgsiof thpi cadsd ntferdednoe dousi bveaidesever 25 | ong peri ods,
and abuse thereof gives rjis8 40 t 554 Ve, eaé% eknMmrehi e ¢y

derivati ves. ug abuse al so ects ot her classes of therapeutic
drugs, in par E¥eidre Basicditeseginndde Ralnfpidl €rndrdisalicsddodd dicdert ai n
30 neurol pgi Cahet reAtdBIES VY $ANGL ESnANt iRardd NSONaGEUGEd with tAS s
result, these therapeutic or substitution treatnents, in some cases
accessi bl e by e prescription, and whose dosage can reach up to ten or so
tablets a day, aresdubjiectlyt, o0 ittwehehilefi teadas adlks,4 taluT®A pafent erml

adm ni strati og)r(i nj e&ti on _{Jd Pag)al agm ni str atsié)rni 1‘ilnha{\rg;:i 9%. o

Wth regard t use inf C?Fo%, t h&'t'aBl et or capsu?e gont'al i ng the
active ingredipertiendfs i nteeasedi swittucdkylond inféhe powdetousiqupame

possi bl e an i : Welg j (| icul r: ,.or

| ighter, g%en%g‘?:\r(%&;}%?y%clﬁgﬁ%g%ﬂ% tar?%gﬁeﬁéc{aagﬁ?&%@err%ug e:)ég)l\/\l/éler

obt ai ned, whi ®R14¥d&e8$6r%i |y contains the excipients initially present in
the phar maceutjteq: Jnh0rfla GV ARY ARl /S5EHRG d /b8 ot iin Ad s tof
liquid (a fewmllilitres) sonetines previously heated and/or to which an
acid i s added Forf%&HHin active ingredients present in base form (brown
her oi n, base norphiThelre The |dhned cofet abnedadannében tae poagbhy thhifd | tered
to limt bhe oy of LALga RALli glies,Jnto, the bloodstream, using.a,
cigarette™filt of~ exampl'e, Bafore it i%s i njécted via intravenous route.
In this case, whid sdct impelritiegireidicenta t hsimbecomewon frordditatee] ywavta | afl e in
the bl oodstream,sjingsdhieif @ldis Mudonger any excipient to delay its

rel ease, giving rise to an I nmedi ate psychotropic effect sought by drug
addi ct s. Abusens\e | §hal aP1dRLRY st oh8Pst BYeRch r (Mg GHE1cal

phar maceut i calmfx¢g uaki | 1898ufd CisRiMdes titke pewEeRehss25robt algliectd 0
render thﬁsact ve ingredient accessible ’%’ﬁ t he ][n ﬁ_’rag%lve%selﬁ of .t hey
i ntranasat’mu Srenbfare'® HEPE adgdi n®UPhEaeet o &% SUSPIFRLE-)r el ease
exci pi ent s, dei_sijgﬂi&cilfprpmlaéc_jadm al Sttt i Do isjeukbiyni nafnf ecté¢nmensand t he
expect ed | mreqial g, paveliats apie 30 @ld eoled male 30 he achieved.. Brug
abuse is al so accompanie y nuner ous ealth risks refated direc y to
injection or ipdwdhatitapiof adrntexdipidnis sl dfs non-purified crush
resi dues, The term deliberate misuse or illicit use (or more
30 usually "drug-abuse") 1s used to qualify the use of
certain medicinal products for addiction purposes, in
particular the use of certain psychotropic or narcotic
agents e.g. opioids or their derivatives intended to
treat severe pain or to treat addiction to opiate

35 drugs.



little or ill-filtered and non-sterile. Recent studies 35 report that sone
tanpered tablets are sonetinmes 5 dissolved directly in the syringe, then
injected without any prior filtering, this practice being directly
responsi bl e for nunerous deaths through pul nonary enbolism Additionally,
the addition of acids 5 in non-sterile |lhquid form (lenon juice) to the
crush residues is apparently also responsible for the Al so, regarding
the injection of Subutex(r) tablets, the presence of corn starch in the

tablet formilationabgsdS pospARsEhbe Loy Lbg onssl gl gedemnaiuenke this

exci pi ent which, once Injected, accumulates in_the and_venous _systens
| eadi ng to swekllieageofadthiere oI r¢dheRT s THOKMALL Yt Hesensiash| &pi, osaé
approach consi-ghsc0f A& assaeligt iMhidies aghs Ve Raiedient 5 apaisaae
pharmaceutical formwth an agént capable of limting_the psychotropic
effect when t ABTEGHAGLat i GFCHEULREER by SYSPeRTaPAr rgétf@."ts © t%F’?i sis
the case fHr exaspl eavtivefl dnteatiicons adbseomyayaig nehhagdone jaidinal oxone,
initially des%ribeﬂ in patents US 3, 966,940 and US 3, 773, 955. This
abuse- det er r ei FEMAIEE i on was reproduced in the particul ar case of

bupr enor phi ne. Pat &ntr EPe@ai®3e472 fior exaepl eprdesdiciuBes ancesal of

fornul ation of, 20 bup %&%%phiQ?ﬁghﬁﬂaﬁﬂmtSEEBTQ ;ﬁ%%§%%£V§an§%1qgré

nal oxone, whi ch acts as cofpeti antagoni st at the one recept
Si nce nal oxon&°cRSs aonly REeeNAEI P BReehvhlREabRMPt yepdgsdFal TPEuttle |t

little hingersubiRe ianzligesiccAthion Qff RuRkerauRkitae when st betiediveldnal 35
product i's ad%hgksb%%eqx59ﬂ¥§qgéOgﬁélgrggémggﬁscgoigearg given abuse
by parenteral or nasal route. The same applies to the
preparation called Subutex® (sublingual tablets with
high buprenorphine dosage manufactured by Schering-
15 Plough) officially used as substitution treatment in
tens of thousands of opioid drug addicts, for which it
is estimated that 34% of consumers abuse the drug by
injecticn and approximately 30% by nasal route.

Yet the phenomenon of drug abuse is also seen with

20 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

25 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

30 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



ot her hand, when subject to abuse by parenteral route, naxol one becones
fully available and inhibits the anal gesic action of buprenorphine. Wth
this type of chem cal association, however, the oral pharmaceutical 5 form
remai ns crushabl e and sol uble in an aqueous nedi um One subl i ngual
formul ati on conbi ning nal trexone with buprenorphine has al so been described
in patent EP 0 319 243. Wth said association, it is possible in 10
particular to increase the antagonist effect of naltrexone with respect to
opi oi ds, whil st pravidin consy rrers W th hor C nal iC
sbnoat on ever o And HoHER) ot hbtede ) EAPLRPEPER) ranfe PRty pe
of formul ati omdrheneftorad ikas ( Iunthtall@ta@pﬁal 15 for a drug addict and
contributes towardgGyy bi fcpetghgggggn dﬁr&gl&pusghe Hg%ggrt, ddi's
approach necessarlly has recourse to the co-adm nistering of two active

i ngredi ents, |ce@Hi$ t@omh@qamdtbﬁocﬁﬁttw(ﬂw besredient $aPE piitéE st t he
medi cinal  proquet red@Std! kousd nﬂl@é\ @Bﬂﬁ@@cmsﬁ@{@mé‘rh@gpbBQJLB%éOQde%{dson of

the opioid with an antagoni st a atent applicatl US 2003/ 0143269
describes a pﬁé’rari"é@éﬂﬁgré% rﬂg‘i ﬁfrqﬂf?tt he-Tofgi ‘%ﬁﬁ‘rt Fe "tEJorfilst are

i nt er di sper sed_isthtidat é\h@n apiagoni sty |c31em&eﬂwesﬁ ebeﬂanSthe atactﬂrmart ment

preventing it om bei ng rel.eas CI nal d t en
normal |y by orTfﬁ rB%ltl%h tdﬁg o(%%earlrhe#fd Wh% threleCFS’ uc H& cltoaﬁ{lr;cpagﬁr%ed W th
by crushing, dﬂteeremmleemts)f :utlh’elsllucpueeemads ttcblemphangﬂaofelrdﬂe:ath/\o
active aggpt Safcﬁﬁn Lo d PN 1D P a% %P%g@maaiflt &0 INME AL 10 rl hegeffect.

In this approach, 'the pharnaceutic orm as a predom nant rol e o pI ay
agai nst abuse. ! emllhélétéga? nSPREtAMeRi PEEVASESVatieahest anmy

ﬁ_orrﬁoundz is necesgRiy¥n | eadi ngc;t_@ al@,orrmc@(edmlnﬁ@@ct @émgl%g?@_&/ 6%ggmnd
i gh production cos pat ent ap n
descri bes a pﬁd}‘}ﬁéé]tﬁr?tbsdl pFSFﬁPFn %l%ﬂs?hg%& m%‘ﬂénpe@l%s ft ed not
only with an am:q;gﬁmes ITdite a[L$Qthit holabaired t arin agesh sequesherleldyin a
cl osed conpart Tarrp rin h ph uti.c [ Vi |y
| eads to | ease r?%et?rjrelntlant h| S lT%G Ia { &%re&rle%laeisﬁnes éﬁeb
associ ation ofblltmtm:m:am,ve wwgiery s @ andg"aMetceeafr.bheof fz@lﬁpaﬁ}tmﬁ%d
areas, which uf %@I%%mse Rstdy than a sinple 10
pharmaceutical form sucﬁs Igjcét%{de O her conpani es have devel oped
phar maceut i cal systEhsthhSwWiRER t Hh®pRet iver 18gBeFARRE Whicth FRGOTRS
subj ect to abugsfnd$idnadl psseshabpdeWith Bl aBlagaBtstamf ol iexamtigsrat ent
applicati %lﬁ US 2005/ 0281 48 teaches 15 the rr(? facture o{ an oral dosage
phar maceut cal 13 #Pn FPRGRT cPRY MO T alge YihtBrest®i e nodt Y184 so as
to increase itsidé pophahi tiheydidbye fospengt Bosat te bhitweesouddiet doy | deu@gent
and one or nore att acids. This pharmaceutical formallows the sustained
20 rel ease of ?%e active ingredient when it is taken by oral route, since
the enzynes of the Rasie obnt éshiahativnaetl sgr agualisy sbrodake Wisaini nthet g oups
of fatty aci dsphéﬁk@@%ﬁ@ﬂcéﬂefé‘ﬁﬁ'Mﬁtifgéeéilhisf‘icfén@ wheo LheyeAr gs br oken
er

down. 250n the ot hysical tanpering o he phar maceuti cal
form rel eddes PPErbpRdt Fel é@ngﬁra@ﬁevé‘qtﬁg’reedi@ﬁe@@d}tecﬁwqgrﬁJé?ll(? nsd!l ubl e

| ayer, prevent{ng thedomRdale refease Ointh@n@@él V eiicd@ise dhefb rifle AN
aqueous nedi um_Said for.nul ati.on regulres Cc 30 conver(il on. of the

active ingredi 8Rt€ PaP&H appittat #0h* e 28 3/ 64%“%%%%’?? ejée%l?la%‘? al
dosage form of erpipientst hdessyaededorelaase, admn/nd”ﬂt(ﬁmttm,acm vEéudbpyoi d

' ngr edient is %ﬁéﬁfeﬁfgewérbda tf}yedr% ?elc't%dpok%ﬂga%g@% go@r8§ﬂ:0m ¢
resin. Since 3 e’résin carri es opposite charges 0
J0 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 c¢rush residues,
little or ill-filtered and non-sterile. Recent studies

35 report that some tampered tablets are sometimes



ingredient, it binds to this ingredient within the polynmer matri x,
preventing its extraction. Sai d pharmaceutical formrenders the active
conpound i nseparable fromthe excipients responsible 5 for its sustained
rel ease in the body, even if usually available solvents are used (hot

wat er, al cohol, vinegar, hydrogen peroxide, etc..). Some conpani es
have developed phar maceuti cal systens containing gels. For exanple Pain
Therapeutics 10 Inc. and Durect use a bi odegradabl e gel which can be
adm ni stered yi. halqor t al. rou ng n i,th high
Vi scosity: Su§%%§§l cetatdél'%'reetrt tffgteE%%AI%?§i§%é 9F‘egllg %&glalned
rel ease of anvophoud agewt, wxye@oddoheltahirgt ypehbs geracmhpeh Pbeing t he
subj ect of pakenLschy 5 kb RBiN USe. A1dui0 i Niakpgs| Lreanaei Ly 1o

rel ease the active |ngred|ent control l ably over periods of to 24 hours,
even if the c&ﬁéﬁpé§rdoﬁﬂﬁoﬁﬂﬁﬁ‘tﬁQ4§%ﬁ9ﬁ§ﬁéYdeF ﬁl@ﬁ§ﬂ§d°6r0§r9§ﬁéé The

mai n i ntergst igf ﬂd}ﬁ&ﬁmalrérape@&mako%ﬂ fqremnl ifasidd) the tpet cthagh the
oxycodone canngt .be extracted fron1%i carrler canngt be in ected
either via par&ft&Ps® route BRPAGSE Yhea&éPy %ﬁ%ﬁ%gfty BF th
formul ati ons (tRemsxyiE).opr odutt baicng rORADUR( ) mpdoﬁ&BER@mﬁhb&e@d@bogles
currently under%%|Q%l%%l% ase Il clinical trials). Said gels al so
have t he capaC|tydto resi'st’ extraction of oxycodone in the presence of an
al cohol or acid, tHbegetipeathyredi cthereimiai egmer appedingradre ndhgor k
formed byjghe a@i‘i‘:lea'd@(g PR 1 sIATRAS & 19811 GORE itk iRNARTRGaM:IsERlonfOr M5

are conpl ex fornul ations, which firstly require the use of high viscosity
liquids at inddsk rFaNPLaGRE1OPPYidHg ﬁﬁ§@aﬁ81P§é?%hx%%P%ad@h%ﬁ?s%ﬁh

secondl y ent ailed¥eisls)r es4Ta€4d 088 WH pegatk 0l paskagtnen(useeafs bottl es

35 of vials), |ch is n t he case wt e al so
cnown wi th_ whPdRbo m%%@hwwﬁcf@a&aﬁlep‘? SRRBE hioGR P ndte

Patent EP 0 9pAe3&hcdesaf i be$nt atleatch obhaithed ﬂI;b]getanﬂbamumgtaon is

hydr osol ubke t.am 1-xed to | egat.on ddit cchar, type,
in the prgéen§§%ﬁgﬁééﬁﬁnen I'ona polynéﬁpb?ﬁﬁe?mguéﬁl (R%hwé'foﬁj%ggnple
Sai d tabl ets, axstigiged f ohisWi f t onekeatbioftedle h@t@@@@@l@me Vit arie in t he
body, have hi ARynlpar dRRES WIHARNI! By st Bk he A8y 0 62Qua 13 KPokCile

(ki l oponds/cnR), "which_ is equivalent 10 to hardness val ues of approxi mately
1.96 to 2.94 Mﬁ%e@N%WW%bh relatively hard and consisting of nore than 90%
hydrﬁsol gbl e vi L anm al[Jhldnl(lif EXes Pi PRGBS &AL aigle ab@@oﬁmdg @?@Isuelte (HPMC,
sacchari t hese tabl ets, disintegrate rapi t he_bo

(st nt eqfll | AR YHE GRS o ERE r GOTon e TOTPEHETh nutBey SRS o T ets
are firstly fuHarmamsuittiaklle formswstai red aglreaseapéblheodctliive ting
ingredient, a a i | v n di ki ng
themunfit fo&qlesgg%gg%%%r c(gutél!fc!géfzgf 20?%1 g%ésugggrgﬁgg?%l CII% tLHerr{emgl ven
20 abuse. by parEmt<ER 10 9839079 describes matrix tablets having a crush
resistance varying myigm agounyk 1cMBa (Ao N @R th%H R 10 drbl et s

are obtalagd froma treated starch powder_ that can be direct|ly conpressed.
25 Howeve tl?é%@%%%t@e’élk‘ed?ﬂ?eﬁ@é’d BHOXPRE Y aapatﬁ-e#éaséi%?ceaq%

i ngredi ents, s;urnqmﬂdiﬂys e/ e3 a6 0 vely wha t7d ,9igg.egration tinme in an
aqueous nediun1 in.the aorder o tel to 7 mnutes. OMnNg to
aqueous redium |1 1S, OGder. ol ABAOK LSl S Lo L0l e QUG 10

agai n, cannot te ulsedtiout@nve;asactqﬂ/ebulm]gemmmrse whPehente EHH &bllB3 o be
gi ven abuse a d el eas versl.gng perd ods
Patent EP 0 98@7 §QQEScrﬁ%ggﬁ%hgﬂ%§ ct%oﬁﬁgfgggg%l-%%nvefﬁ%g%}lgiéablets
of very hi3§h Hfamn@sﬁsrqhﬂpmoalﬁp 1cenpRaning. apounBifeatikpecn@ysandinith a

friability of dgessedan InYenobiadi fed Af Eohpsoim esaswwgcﬁn@ctrms cansi sting
chiefly of a co ressible, disinte ratable carbo é rate (general]y

manni tol ) and BOWIHEE TREEREF Th PREY CHEY nabSRer y
hi gh hardness bib&duafiﬂbiﬂfﬁgueuadbssblyeute aataquemu$ eEdideranthafter a
very short perloqug tlne tn the " an% gheref ngldhxc%eleaef t he
active ingredi®nt Tt t AE 688y 3 ranaP &Pﬁr Fi X Y abr ety

i ntended f30r tiweodust amedtdrretne&$er@fd arractritviersubst apee pa -t @ bddy, and
al so having high hardness, is taught by patent US 6,592,901. In this
docunent, tablets are obtained having good conpressibility characteristics
and 15 containing a particular grade of ethylcellul ose (nonionic ethyl
ether of cellulose - sold under the trade name Aqualon(r)), that is

pH i ndependent, highly substituted and of | ow viscosity. The crush

resi stance of the tablets thus obtained is in the order of 10 to



20 20 kp (kil oponds) which, scaled down to the size of tablets, is

equi valent to around 1.4-2.8 MPa. Also, this special grade of
ethylcellulose is water-insoluble, limting the diffusion of |iquids and
hence rel ease of the active ingredient in the body. Rel ease 25 of the
active ingredient is achieved slowy singe the tablets obtained fromthis
nodel show a rel ease profile in which | ess than 80% of the active

i ngredient is rel eased after 24 hours. WMatrix tablets havi ng very strong

crush resistan 30, ar 0 _des r|b d |n the

Chonti o nr - aPERsEonahA. St S od INGIYS PASRRLEET Shufe:
particul ar, thexaMDhersbshomeshaﬁuﬂﬂy|sapeséabﬂe t@ndbtanhlbety hahd matri x
tablets usi ngaﬁhmgéﬁhc%ﬁa i &Nt §¢0f, Coqlp%&a@ Phpspiatgitaniyye 3 such

as tricalcium ate or ydroxyap tite di rect conpriession. For
exanpl e, fronf emitiséél SiSEREGS At LQNAIRRL, td"r%v@’é@ﬂsl?h@FQﬁG?HFéHatlhen

conpr esseds UNggEmCORBRESHLEON hOLEES 1N LG OkEetb0Ek 3QQ MRa, htuksuROssible
to obtain tablets whose crush resistance 5 (tensile strength) can reach

6.5 MPa. HoweB&FIMMis article does not give any information on the
capacity of such tabbet§ubblﬁ@haasEEdenIHtjnnwadmmdnnidgngnadteBRSnever an

ext ended perlod gcpupﬁegﬁrg t%ﬁg%%g%ﬁh%ybggnsg%%cggg gag%u%hgghtsb%uctures

to remain 10 I'f i'S reSeafch on apatitic
cal ci um phospﬁat’a‘al&:o;?r&Bessffi'Jd:rh bgad Posddrtitibes phogpharessdelealisi um

apatiti ques gaQ RLE3 'O%o lﬁ@rggﬁgletﬁgx Quplddhsi & usageecdhesg de

| " Universite ari s , presented Sept enber 2001) shows that it
i s possi bl e, &ﬁﬂéﬁeé@ﬁﬁré&%?%nreﬁ@e§ﬁtaF% rRiPLLsy apfet sk oRTCEVARRG Ical ci um

phosphat es (hydhexnarat i rang héhG@uﬁhb‘m@&Qﬁ@hahﬁaigeﬁabt |S@Wsaﬂ:)LonhaV| ng
very high crush reslst nce SS|bL%€beach|nﬁ Nga % iglet al so
have the capaBiVEPt y fofth%| ¥ phy1 #PRee n ¥np§ﬁ88 Gga Fover a
| ong period OfI'ht‘LlSI’TH:)(E@(VQ)ﬁf ety ti ingt edhengéfoetedased 1iht8ldoappealdy
gradual d{fugion £ hiough Lhe RLEIX Dares, Hever,. LAl s ALtiale des not

al | ow any concl usion i awn He capaci |es of sai I'ets to
remai n |ntactph@n@mea@@eomilnﬁﬂmgn @hd8©enc§0W©VEES|sthabus@pwyo@ﬁ@shlng

inaliquid ”%%'c%@saﬁ’atlgyn%a%oméc%%tﬂs%n S £2209/,09313 448 SERAGANS AR wo

abuse- det errent pharnaceutical form containing one O 30 nore actlve
i ngredi ents I@&Eﬂgetolﬁgﬁédﬂﬁ§ésto 4887ERY ont O and Gteaseskt PEREVSHICRet i ¢ or

natural pol yrr%rosrﬁ%cgsﬁargalm havidey oF ttelrésmeals:tlh@n,gmo@hc@t | east 500 N.
The onIy | yner S%%lel

cally described is ethylene p hélede havi.n
o1 eoul ar Mt oht OB T35 Ly SGUGD0TT oBb P THAF T y CHECLE AP q M e1F ST S
gum 12 Theseft abllet s cphobd pmephr echrusi axgt agomet fiod wbiech, comm¢m$&s a
Conpr eSSl O SLERIRLARIUEE (Y 20PEAl: £1PRIUAE.SEERe s CANEAN AN LA heat

exposure step ovied exposure s e heat
form in whlch the opicid and the antagonist are

interdispersed so that the antagonist is "sequestered"
25 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, detericoration of the structure leads to

mixing of the two active agents and to inhibition of
30 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

35 and high production costs.



5 exposure step is necessary to obtain the desired hardness. This step,
even if of short duration, is firstly not applicable to heat-sensitive
active ingredients and secondly requires the use of special equipnent and
extraenergy consunption which 10 contributes towards increasing the cost of
t he process. There is therefore a rue need for the devel opment of a
phar maceuti cal formwhich allows the safe adm nistering of active

i ngredi ents having a psychotropic effect and which are rel eased over an 15
extended period of ,tine |.e, i_,ch-has.a ph t r ich
makes both 1 ts o (BHPHG BRGEPLs GPadarttrBnoR sary qERRaS) HebHErEs

i npossi bl e, aad phathecewhichl prievent $nt hehiexit r &btei opp dpUd st i 88 of t he
active ingredigap  fiLeayt *?l%ta,gﬁﬁif # $ERORS t%{hnecaf ni2d | s Susi 8bngd chel ease.
In addition, It nust be possible for this pharraceutical formto be
produced usi ngnaﬁré%ttﬁ@ﬁelésg%W@W‘Eﬁﬁ%{) Wi ng RePRBH, CORRALITESPApi d and
| ow cost. Fherappkireagt Whas whRXpackadlaeiavnd FoRavehevd2adalyi deaelzal

phar maceuti cal fornul ati ondﬁ]ep red si r’r?I %{al n t{t]e,forg] of Sl%?lt ai ned-rel ease
matrix tabl et §° t KELSE5€ bdth i Mol ubFELRAC ul t PRI Rar 4O t AR§ERE TS0l et s,
it is possibleehoipeeverie t hespheaotenornOf theee denttdlveam syset eind atnal cur b
and even elim_nate_the phenonenon of 3 r . ubj - ter of
the invention s t(f"i":e?aei?lg?ne \%a%'?ecrql?pnasro IIlgj)ebrll ee%mggig%gf a-tg‘{?le CZ“, %%%%1 IrrthtoSf

rel easi ng onemenufecéuaet i vompigredandt smpne o ¢het bpdytivver sexsampds
periods, pgef ?)%%théc%%%&c arifQds, Q4P thany3at+l2 hours and further
preferably nofe than hours, 13 containing at |east one active

i ngredi ent whi ch nmBfhEE t FEMRM} @S oraBeugdgBaderars pdhsemacrugical

conpr essi on nagisdtemsSair WRLEhXtEENSSHiRg f AlbdEaste ORRiEKCAeMe chosen
fromthe group canprising sustajned-, 5 rel eaSﬁ dwat%ﬁ{i nsol L_f:b| e, .

pH- i ndependenttYrdfirer® YRS at S eRRF pREAPSIAREY HeFP X AR-EICT Y5 -
quantity of sa@ict exeiplent partchritheppdnpraasizinon c@idis/i0@td 1é g actieesen so

t hat said tablets hav rush_resist I - vant.ageously
at | eact b NPd TR S PSS R e Bhe B A LR oA IR
necessarily erimaivhizbhddts mgpistish agenthe Imibathare sto ise moshfriess & asr  of
the conpressiqn, t qQldng &l t hars befigis o QUi the atMalngs OnPr @gsion
step. Preferably the tablets conformng to the invention 15 are used to
produce phar meEdEedaIt o AR ickp i tofa ik 184S iHg K€ d&titVe 3%¢HSedi ent or
ingredients they camial NpHatrRaldutGWaAr oRirgl d AgesS, toMer sudiefirad of 24

hours, making it possible for these active ingredients to,be taken
once- a-daéb 201516é° S he pitg§erﬁc ikFent BRI REE ¢ B’:‘hﬁg dei i beér §fi§eﬁ1 Qe or
drug abuse aremsedrdotaeskdgnate thiey e¢mtemnds onfll tdhet eyd srmatiirdresgfinal
phar maceuti cal,_ fo i , 1h tio r ) ns
reduci ng the ttal{)a\({e‘{rzg]f%)(@%%%%r;gg%ﬁfe{n dlor‘?ﬁlalq:l%nég ?ﬁls)ép%og\ge?%t)&r%% fcgsr’s'ol Vi ng
it in a small mula#sing ofhe¢| quitd vieoringxegiareht apalanchjeeep olthey are The
termmatrix tahlat-4 $ydiged to designate a tablet whose inner structure is
honogeneous and 1 dentical fromthe core towards, the periphery of the 30
tabl et. THérefore tHe thdl et8est heRel prasve®h Y fileht | gﬁm%ﬁép@t odt e
honmogeneous mpHding@utticdd Vefbhgr edlenisds) movEesaprigrenube farmmwend of a
conpression matrix containi ng @; l& st_one .ein Lf_gntl chagsen from.the group
,e AN ,u%

conpri si ng sustMTH-$E eG88 i 180! GBFR Y St nddpenddhet 9
pol yners, m nerted exmegietes ravicatskei of mtkeursesive ingitadeent hénprasent

[ nvent i on, t he, 4 B COTRIESTH O SRIA | X¢d iR &0 dEShONALE Alledfitn)

exci pients whitc _
conversion of the active ingredient.

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

35 the resin carries opposite charges to the active



5 take part in the cohesion of the tablet. Said conpression matrix is both
wat er -i nsol ubl e and has a certain perneability (hydrophilic matrix) or a
porous network (inert matrix) responsible for gradual release of the active
i ngredi ent, which does not vary in 10 relation to the pH conditions of the
medi um The term o conpression nix%ure " in the present application
is used to designate all the constituents of the tablet (the active

i ngredi ent or ingredients, whether granulated or not, and the constituents
of the 15 conpressi,on matrix) .before . .their.conpression intq.tablet,.form

In the presen nQﬁSPF?QFVon}§tH%”Hg i O S%lgrﬂg%g$%%}%?%négjgﬁﬁlo%hﬁardness

ons
are bot h usedpbdyokar acterixze pregehabhet dtsHaexdmessichar acteri zes the 20

tensile strength Oﬁaﬁﬁe1éﬁﬂfﬁaégﬁg¥c§idi§§EﬁraEéh £SS{100 t%@%iv@ round

tablet is placed between tTwo Jaws, one of ichis fixed and the other
nmobi | e. Har dn€sspevndespoperarablife Frsmrethppl exeimiente #EPPEsL&N Wi ch

causes rupgureqcef jtthe dallBlnddt o Id0sdoe She Zéoag,sseeeﬂahfp%h@mg, i's
expressed in Newtons (N ou Kilonewtons (k (see. European Phar nacopoei a:

ref: 01/2005: 23§08RPLE uSPredtist artee | sUFet er A BALT r BATREasuPereRC Lot

hardness: it w4nagpar,amgideoga ¢hricakiels,i Bte..account 30 the surface area of
the tabl et exposed_to the force, and.corresponds to,strength per .unit
TeRat s plearackt

surface area expre§§@8irf?ﬁg%%}%s(PQFW§J %%% %%?s ? ﬁﬁgal
cor r espondi ng stys teniNewtort gigrimgrge B uskor eskshahe e Pasna Tharapetd cof
particul agyi nhgrest, o 88%@36 Jde §5b9‘8&é§k885b9£ g;%li' %ﬁjha%téaﬁ' hieer ent
surface areas, 15 since it does not require recourse to the paraneter of
tabl et size. PdRigdlsterad onld opkala A% Paretobrdlhi AgULas Fensisting

Det ermination & 4abhgbnst nendgt hnbynt ke sdoaneitsal s\crpyesatepatestiso Fell,
J.T. ; Newton, J.M 5J. Pharm Sci ., 5% %g% : 688-691_%1 70)%: 2 Rd?xF
7rxDxh in whi &ttyrate (SRALRY. j Thife 9gilaflthodis 1 SWFEI LB CakPh§2PBad (i n
MPa) 10F is the haridnessagdint heoktabb@dindi NMTN s Deiypet b€ dieapetad cbf itshe
tablet (in.mm), . His the thickness aof t abl et Ciyn kN pr, nt
applicatiéﬁ,tﬁ%“%x%?%%%?%nO&'éﬁ%e%ﬁﬁ%dGSe%égég'p%goﬁgg%rggigigggdS?EF

desi gnate 15 peliyrerigis duitd nedpediged i tdiegsearaheceuttiioal dinghestiontt o
control the relgase 0l AR aghLye b&%g{gl Y 191001 by di $$L Ut LeBnMRdi um In

the present application, 'the sustal ned-rel ease pol yners used are
wat er - i nsol ubltdle wWARBRUhRENS A HA Y@EI% akle ofalRe 3 | detPA§PEAFRAL ATht 0 20

the SUfround!Qﬁnﬂﬁﬂkﬂ”‘@?ﬁ#rﬁmﬁﬁc|Qﬁhé%b%tVi@fatﬂﬂﬁﬂp rHfceitiRla

ool yror & 201 et y L Eat 0 Wor EAP n SO | £ oy SRV nESUPT ot ng.

medi um responsitdatiaar fraduats dgéiuskenier, 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

25 phase IITI clinical trials).

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

30 These gel-containing pharmaceutical forms are
complex formulaticns, 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

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



25 of the active ingredient out of the polynmer matrix. Therefore the | ower
the perneability of the polyner, the nore the diffusion of the active

i ngredient is sustained. Under the present invention, the expression pH 30
i ndependent polyners is used to designate those polynmers capable of formng
a perneabl e network or matrix, and mhosegperneablllty is not influenced by
the pH of the surrounding nedlun1 The tablets of the invention
are tablets with very 35 hi ghhardness(hereundercalled” ultra-hard 16
tablets "). Their structure is.such that their ushi canno vi saged
usi ng conventlonalﬁﬁ%ﬂﬁsfy% té&ﬁﬁ.ﬁﬁ&?ﬁ‘aﬁ&%bhec¢ |s§b u ?%%%?%Fﬁggaqueous
medi um even matatkdichddtmedifunyerg pigbt heakdhpssnpdsdidiite BB 0 ThV &
extrene hardn I co by b or jao f whi,ch
means t hat thggg t?ﬁ%é?gkggé gfgﬁéﬁﬁ%écequégbg?orn%gf %éﬁ%%é%%%‘ ac%lve

i ngredi ents | hkdrgsebubéet h’etglllrbjned@l}@@d dvigh aBisd.easiicho® pegERdYRopi C

agents fors exgepls@cchiig deertydow 10 ehenoilsehadli Idt Ya MBkBsehBeohabl ets
practical l'y unbreakabl e usi ng ‘conventi onal donestic techniqu spoon,

mortar, |ightBR}ymer bindge ﬁ%&@ﬂ%ﬁ(ﬁPWQM;?%V%%RWQ%Far%aé@sBan%E%rcalIy

i nsol ubl e in antagdeausorediimt exereaie | OV pik (RFHE33oldbldheseamin
characteristicgs ke then1gﬁff| uIt to adm ni ster vi a,paren raI Loute.

The tabl ets of"t F8Si RO&NYi ??1?ﬁiﬁﬂ%§??P%% al tohol'= mBartm whi ch
neans t hat theﬁ Qantbe30akpdcm@eﬂknﬂo@b@dhdbmF$ i mgesteds eheiebyeatoi di ng
20 acci depfal . %%%ﬁqesauﬂéﬁmgé'8falh%ro&gﬁaEQQ&eﬁsgg 6&62'@¥eﬂbbon

despite their textre esi stant outer siructure, [ ow sust ai ned
rel ease of thélébphqé|ﬁﬁﬁﬁﬁﬁ¥#&YohaFﬁgﬁéﬂieﬁ@%st%ﬁ%%gnéﬁ'Hﬁﬁ§ala ABtrix.

The 25 tabl et gpaf ﬁ;@ré@dﬁ%l@” vtﬂt%&rafrprsnal law pebepsenes tm@tacxawe
ingredient intgo the b er_a er iod t IS grea er than 8 gﬁ gé
hour s.

preferably gr@afer ?ﬂ%ﬁoﬂ?l%%b?s fﬂ@%%heFaEFB?é 4Py gridifist A
Advant ageousl yﬂ,lstlheet;@a}t@t Sre(ﬁldlh,e invenk abdar e(aﬂsulsedgr@tmmdmme

phar maceu 'cal ns of opi oi nts vin Lstration.
Finally t %t?%%% Pe® %f%gﬁ E g%b |ng tﬁ%hﬁégén %gn
consi sting of fa.rmtityurmﬂdfy kummrsalblal rfed rseime@b(cﬁr@@m& appicoeed for
oral 35 use andqf,053 %@e@ﬁ SN Ay ML JRRIACIE BAgnediRbol bl 1S

extrenely sinple, &l 1o i t's easy |n trial production since it
requires a S|@@Iea@@@ﬁW@ss“@ﬁi§ﬂbp raking nithed e UWRifthoutf othe WSed o heat

the conpressi o ta@ldeng i2Rd/ of o i XEYEe shi®shaneeBprasisaed rﬁ‘é%hﬁé bekeme 5 or
during thS@aC ual conpression step. Advant ageousl vy, e conpression

mat ri x of aXFCet s conformng to the invention represents 50 to 98

wei ght % of the totakenwei g of t he3t ablet Jederidey advantageoidlats85 and
95 wei ght @6of t he total ght 10 _of the said tabhl et

excl pi ont s, WRFCH IS B4 Oba o brsTers | e hig, BFef Bropadn, M 1
conposi tion ofNAudne )t aly ets o MW@||ﬁﬂﬂﬂ|tﬁhlqkﬂl&meo@bbagaﬂdcfrpmea t hey

then bel ong tq the Qf %Icg%wa?g EE%LUEQEERQGH:LY:%UM%S b

particular m crocryst ose sol d under the trade nane
Aylcel(r)¥5andkéﬁﬁV¥belW@ﬁ@@e Gébéetﬁha?rgolﬁnb%@%?dth@o¥rdﬂéanéﬁ@ld

Aqual on(r)) theelaurerss ofaddie d anidgrfimtser - Iﬂ&@@bltemeypHnav&p@dent
met hacrylic acids, in _particular the grade Eudrgg r 12.5, RL PO &

RL 100 & RS 1XS.ARIPY aidorRE 16651PhEeIdari-g5t | o|%| A Ghol s,
t he polyners qbdﬁmﬁlclmndhglw&@bmcdﬁnabpﬁd%iﬂatebﬁaﬁcbes7\mmnntes

Cderivatlves ofo BolyyViy! (B28LAl 63,188 LYBIAYES Q188! YV VARV pldSane and
m Xt ures of po suc
medlum 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

35 bi-convex matrix tablets of very high hardness (up to



25 the mxture of mcrocrystalline cellul ose and [pol yvinyl acetate

/ pol yvi nyl pyrrolidone (80:20)] (sold under the trade nanme Kol lidon SR(r))
and the m xture of mcrocrystalline cellulose and [pol y(ethylacrylate /

met hyl met hacryl ate/ trinmethyl anoni oet hyl nethacryl ate 30chl ori de)
(1:2:0.2)]. Advantageously,the sustained;tel ease, water- insoluble,

pH i ndependent polyners of the present invention belong to the group
conprising cellulose derivatives, the m xture of mcrocrystalline cellul ose
35 and [ pol yvi.nyl . acet,at e/ pal yvi nyl.pyrrol i,done (8Q:20) 18, .(Gsal d der
the trade nane ')Iéolyﬁ)iad&n eSRa(rr%/")nd;rild1 %%’P«J%mz M WEH £Alni 032 o

m xt ur eof mi cr dersgsst ahbnnekeld,ul ostandefipal (et hgbaprekaties a matrix

et hyl et hact yl la/deiiiet DXL arppl oot Nyl ABkBackyi Bl g, S AR dehid D 2) ] -
The exci pients of 'the conpression nmatri X can al so be of mneral type: they
t hen bel ong t cathehydswircofpensradlealanirhtsiosphates (PANPSFT | %Iléjr

di cal ci um gr tdLahaidimphospiat&sdn @k uphal URLaRd veirki GaRh]l GaSidrgat es,
and rmagnesi um car bonat es, The conpression matrix of the tablets
according to tiHe thRefPidf SARTAdvNSTEIFSI YR cdhsPIPeBH S aMFiR iy &1t
several of the @akaveaneririyongdoexcpireédtis.ofl ttimy he acle xthwonehef ardani c
pol ynmers such as mcrocrystalline cel l ylose and of .vinyl,. ivatives in
vari abl e propat ?roeré‘freorzﬁpﬁldiyur%e 125t gghiec apcgtllyvrserlggﬁlgﬁjé(rggf dlglrﬂlovati ve
such as a m xttree lafdycal ci um and silicon silicate + mcrocrystalline

cel | ul ose jpn vari ab[lhfee QrLaQ'HPfatb A% LOTHA XIS PHA%Eed Fdh8 he
conpression matrix of the tablets conformng to the present |nvention
advant ageous| ySuspriausht rebeasen 040 aanR A0 s @httanet ihe thet H0%Wwi ght of
said matrix, %Y@”&EQ@OH%XngO i el s % p§  theghot aly weitghit afsthe
matri x. 25Accordi ng to one advantageous enbodi rreng o? the inv rgl.onédthe
conpr essi on me?ri% cUhsi st ¥ of AL § 1: A9CHSH I & PSS pot§erdtaln

advant ageous!| yha¥iepnsigdsd of @orfirdgsibXiie ofcharcdoosysitalds ne axed | ul ose
and of the m xture Ipolyvinyl acetate /polyvinylpyrrgljdane to 3 _
propor t i ort2of %%I?%I?Jsrb daury?(ﬂa‘é}acjt%gl r a(glgagn%rrgééKo By gr?q%éﬁei]o,s(%orp%&m xture
of microcrystalénne eehyll eskeand potletindeacr ybald/ medeyl ridtehargdat e/
trimet hyl - anonj get hyl, lkt%gﬂ)xl at echl or &ge | B P{ RRORELQES: Of (LinDy2)] .
Advant ageously, these two pol ymers each represent a wel ght proportion in
the 19 order @fbaologlerdtandt efall oWeivGRCost tyai d eorpredsi ofs hat#R%e

The conpressi opr MBhE| X a63Braddt-A3Q0USINed | s adfli £hen crdetr-h@exii ptent s of

the conpression matrix,. 5 contajn one or nore excipients jntended to

pr enot e tt?z’ coﬁ@iu&‘ﬁ’i né‘h]fol?% %bnﬂ?’é§§i'orﬁ‘iﬁjoeégséogﬂc QasJC}é?\t iS1Z&he? Bnt
agents e.g. cotipleeas, siild cagul ahtentragnesiauoustieal 1€ . PoMpet.hyhese, G ycol
(PEG) or calclym st ealgle,0f Lo promle cohgsiol plybhe 3l et g, pn, 10
conpressi ng su s b¥nders conventional | y us or "thr's purpose, I'n
particul ar staishebyblel | Uinseider ithat iddusdonf idfl erigyuidirandnpence
plasticizers, pulking agents, oL SYECLRHLES: Oht COLOWHIHAYLN Release

| f present, t heseexcl pi ent sar eused . ) ,

25 of the active ingredient is achileved slowly since the
tablets obtained from this model show a release profile
in which less than 80% of the active ingredient 1is
released after 24 hours.

Matrix tablets having very strong crush resistance

30 are also described 1in 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,

35 such as tricalcium phosphate or hydroxyapatite, by



15 conventionally to the proportion of 0.1 to 10 weight % of the total

wei ght of the conpression matrix, preferably between 0.5 and 5 wei ght %
Sai d conpression matrix may al so conprise at |east one the foll ow ng
substances (a) to (f) or a mxture 20 thereof: (a) a substance which
irritates the nasal and/or pharyngeal tracts, (b) an agent i ncreasing
viscosity, allowing the formation of a gel when the tablet is 25di ssol ved
in a mninmmanount of water, (c) an antagoni st of the active ingredient(s)

whi ch be subj d b d
Col our f ny agent 256 ey BrePbESahatt - 50T BT or i L LBt SREGFT he

active ingredpboesphate pawdeal, @n:esrwmisém grepidesedeitheat coaprerged
antagoni st 1s ﬁ@l‘é?”%@ﬂ@%@' éoﬁh%% s Qi ttﬂ% 9k %E} ©%MBObS Mg, nakoxane,

nal t r exone, ene, "nalid, nalnmexone, nalorphine and naluphlne 35 these
di fferent conﬁ@ﬁﬁébléacﬁobepﬁﬁaémthéﬁhlﬁté YOsKar fESSHt | &P LaEEEpt abl e

form in partigaharia b@@fze@?tﬁﬂl toarPl r8akMated f gra. Theserant agonissts are
present in dOSGS conventi ona

use in particylar to t pro ortion of
D £ 0 100 1y aeA lBnIeS DR HfS VG vaN aULUR O entT CERE Siont | on,
said antagonl@E agﬂnﬂ1|5t@51®ﬁ@netar amﬁfﬂheitanphar@ncembrealbptaweeptable
salts. bl et s confornln on car e r f
particul ar |n589§§ lggtﬁéséY%0|?s 61 actﬁ%gféﬁgggdﬂgu%p mﬁ%gh%ﬁ%y be
gi ven drug abuse@acany whf clsuabe phaemdedutDC@b sélreadadeisnt ©o t Hemssdy over
periods ofgnorethan % %%Pr udﬂﬁq el2dhy, more than 12 hours, and further

e

preferably nore than our active ingredients contalned in the
tabl ets of 15 the ITHESAS oFEE&RIE prodsemPati tdfy A iFowr O R

skilled in th%dﬁﬁbeggldﬁﬂﬁ%cgla@ddtﬂ@ﬁMkﬁLe§rﬂ§bgph@tegra@mdéﬁdﬂdm

The tablets confaormng to the inventign na§$§g?talg one or nDreéﬁctJv

i ngredi ents mﬁ%@ﬁ%ﬁ%ﬁhﬁ?cﬁn2§°§ﬁ§6F§58n LoeBity EHEs R Ve

i ngredients arce'rxsfumn"ﬂz\ms:é aee J itreindads itte e cBarnsI IXabl yrreedegets@t | nt o
t he body i Qv d of a hout I I an 12
hour s, }§her pﬁ% f%ﬁ%Ee %iﬁ %h ﬁou?§5§2§E e%e F?% jﬁﬁ%ﬂts of
t he |nvent|onanmpnﬁﬁaiqm)prbduc@bm&y&zamﬁ@rpmarﬁabé@tﬁcamQﬁiﬁﬂR¥HQNrm
[0 partioul arodiia bl 6h8sphatbe | MARLION AR fud | vapdaptad daic e

eo

sust ai ned releas |ve I ngredi ent’s_whi'ch be given drug abuse
and/ or nore SG*§@QQ%QQy Hhy E%%F%@uiﬁﬁ}edlEﬁﬁénﬁho§§rﬁamhi%9 iTHHT at e

rel ease into tﬂlﬁ:,l@_dqud@l{&%blbﬂﬁ arEett gy Wi tMpd.he pharmaceutical form
courd be danaer ous o, [ aLal, Lt Ahe, SONSUIRL, oyt I PR Ad
sust ai ned r el edsfyldcirievein 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
25 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
30 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 polyoxide having a molecular weight of
35 7 000 000 optionally associated with an =xanthane gum.



21 ingredients belonging to the famly of psychotropic agents i.e. capable
of acting on the psyche by stinulating, tranquillizing or hallucinogenic
effects. Therefore, the active ingredients which can be 5 used under the
present invention are preferably derivatives and/or al kal oi ds of opium
whet her natural or synthetic, such as coﬁgine, nar cei ne, noscapi ne and
their salts. The active ingredients which can be used in the 10 invention
al so belong to the group conprising norphine, its derivatives and their
salts, in partj ar rnhin S c codi.ne, nal or.phine. . cadei ne,
dihydrocodein%bggédﬁgﬁg¥%g%nggﬁbnggngp%%Fﬁgﬁ£sggggﬁ 52 %%%?gﬁ%rﬁﬁgﬁg,

but or phanol , dexprbaeshopphaemPrEs Miarbufite® mEecederhe, Phal dxoheat

nal mef ene, hyg&EBQQQQest8F¥”EBHEBBEt%H@ Qr¥ROdonReatandpbaugengta akl
anal ogs of norphine and all norphi ne anal gesics such as fentanyl, tramadol,

aponor phi ne afBléPHeEhite. 2 THEAS: VRS YIR eAEPBN ANSTSTAS 651¢ oP&Pkal oi d
20 derivatj vesxpwBgther spapur ak ohesyRbheYi Crohavbhgia psyehotieepiredef f ect
such as cocaiHe gr heroifﬁ, Finallé, th p%esent %nv nt%gn al so rel ates
to any subst aR@EEPEGPr ent TV usdfHor ¥ BréﬂguPic DUPPbs S 1 eat *S

addi ction to dpiratéydr ugst andiperl iaskslgbst b ut itore 25 el ivwd nt exitdéaki on
treatnent, su ] dane; a n J. o] X | e, ¢ hi ubj ect
to drug abuseiggggdggbﬂggéﬁg%a??cgﬂgﬁgrg%§£¥ngﬁ£e%?§oﬁﬁ%%noglE%ggéai

consi dered forgafipmenher et aperrtina cl agsexgnf 300REUMELAAN pr HBAEHs t hat

are currefdlycbhersubkest t8liatl iabiessihg RAL! coukabNeUeoLepkkss.
tranquillizers, hyEnotlcs, anal gesi cs, anxiolytics, a in particul ar the

. y nd
cl ass of benzodi azépEhgsis thercforerRe Lx¥e; BEePndPEditést CEYELRPIMRE Y abl et s
of the 35 inverti en caMafePEesENEabet weem 5wiidh/0 aeight %bé 22Arihe
total weight of Lheﬁ%abLet. Ad%$nta eously the ac Lve éngrﬁdi$gt(s)
represent 10 PEMSHIRECEHT % of°%t he TOTAYC wei HRTE B TRES t abl8V I Fhe &cti ve
i ngredi ent (s) pegnhbéragded dfEfect| yand tvie.an xbuee telbascdnpressedn 5
coated onqgarrjer 0 .ain 1A Gr.ogr anuyl es) saf - Ot drn e gi-anylaned (to
obtain gr}a%ul ((aaé‘)%.e?ld%Ejl pg?ﬁ%tdhg@agtt]%%eqi%gr gﬁl%rrft?%) éar g.kl%ﬁ%ta%g%?or% of
m crogr anul es strhesare crbgrednuleskesan brethbbt af hedCEBARERET 0RAF y 1y
deposi ting (ceatiskalttibe agtiNeylQimgredicens sk the,sysfvce, ofang
pharmaceutically neutral carriers, such as pre-manufactured m crospheres
cont ai ni ng celfllfitdse Fhighmbliayeter fga* tERF LR S APATAFPY I nane
"neutral coregheoractsugar isghetesnt @hrrcheyhdeygdetgr asspeasablet terr
exci pi ents,such as 15 l.actose .faor ex le, ... The deposi ting. (.coating)
met hod ofﬁ?hel§@tﬁyg'%ﬁﬁ%gﬁﬁﬁheﬁ%f'a%ggﬁvgﬁﬁﬁﬁﬁﬁl]Eéﬁﬁgﬁlkﬁ%ﬁﬁg¥ﬁ'qﬁ%se
skilled in thdaarttiainel phprvaceuiticeél atdon to blkee pypdycefiansity ard
fragility of i Lngred) ). s it Ther ef
deposi ting (ckgﬁfﬁg%1§§n§%%b§§dgeﬁﬁﬂ%%$%V#ﬁ‘ :mggﬁgéfoﬁggﬁlsSépéﬁgié% of
the active ingﬁéﬁﬂéﬁ¢@§¥topto the surface of the neutral carrier, or by
spraying the activenenghggherbht) hAsPOUHEkpESr8HONt Oféhed SW f aksyeof, the 25
carrier previously noistened with a binder sol ution. Theé%:a ul es of
active ingPedi®rtiCs) Rl APRATBRCEBEAFAL IBYTHL P LEPIWET SHRLRG a1 %! t he
active ingrediigntish®of fophedstsugenaiedd yelisnddempt esgneabdktat, Itdast one
bi ndi ng agent _and .opt,i onal | wet t i 0 agent, d di_ng .on. t,echni ques,
here again \A/elaﬁrekn%‘g}flt6HFR¥§‘§l§kia1nI£ngW% ea]::ﬁt.ﬁggﬁ Sa%ﬁe%garbglneu s t hus
obt ai ned are nitxeics waods ke ekei premestotheheheowpeessi ef retdidgntaid t he
mxture is then GAPLERPad o and oI AXGERId QDAL NAANESR O, e
tablets conformng to the 1nvention can be obtalined wthout 1t belng
necessary3fo applyy adufeating step, before or during conpression, either to

the mxture to be GQPressféct-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

35 12 hours and further preferably more than 20 hours,



5(conpression matri x and active ingredient) and/or to the conpression

tooling (press). Advant ageousl y, the granules containing the active
ingredient(s) of interest have a dianeter allowi ng a good conpression
yield, i.e. generally between 100 and 10600 pm Accordi ng to anot her

enbodi mrent of the invention, and if partjcle size so permts, the active
ingredient is mxed directly with the excipients form ng the conpression
matrix, then the mxture is directly 15 conpressed. Final ly, another

possi bl e enbodi the i ti consi.sts: } X1 e ive
ingredient w ?%H?%Eeng% i B?e%{%\(%)@ c())?’%t haeélccs:lovfreprjésiﬁ%anf%#nﬁr%yﬁ%c}?ﬁg%yd}roﬁ- or
wet - gr anul at i higet siudjeictt we dougbtadiusali despeys2d aonpt eSSTbresgianul es.

The tablets cnfprm nggha it he,d vent i 0BnEaR: PRy OT 0Ny sthape.and shae
all owi ng tablets of high hardness to be obtained. Advantageously the total

surface area BRCLRiephblclosed | £t hRf BOUMPCODBI LM e8BALALRGEAt i on i s

theref or e sui tabbasbpr tdher HFopuiss1 @1 of t abl-atrsiepdriuceitt hepol et hi gh
doses of active ingiedient” Accorq%gg to one aréicular gn%odigent of
the inventi on™PREZLaBRELRLIERESHENA | TRETat B WH FF ant bt 8P93b! t¥alitng

whi ch those skaliedestaigphentar tand | khikenowoiyore $ 91 aidaptondi triednst | berinhg needs
and the inten ngt.i f i i,ng. X , ating
can be appliegﬁggéﬁt%é %ﬁﬁ§0§%ﬂ%§ éﬁéﬁ%é:i?%?%h% gg?%@er%%g?ggﬁgét?%if it
35 is a | abil etatchse #nYPedi edvassagepingeyvt att heabwepMPaz24 val ues of the

gastric ngglium for ng¥afPhgeoliB1Yhi ¢heCassud e 414N Gasd 1 o1 &8s S§8nhogoat i ng
is used. Al so, the outer Coating can be applied to further del ay
di ffusi on of PRESHERFI&Y| RYitedilert fterﬁrgfdagh 4P o hathe xM I EBPTENFS PSr pose

different gradempetsekhyl eel bl ese camphesysed toblahgmetihaerybetopel yners
wel | known to thﬁ ski | t he outer coating can be

ng per.son. Finall¥
used to nodif§Tt FBLLHY FcaggﬁéérgﬁEQrSFSﬂRE 56Pet (texture, colour) 10
and/ or pal at abi | i t prétastbliechei nabietmsoubh) ofrorinphéopahieennvehiion

particul af; excipi n ga%#%! Ae, gﬁﬁtsggg as %ﬂé | 9se ¢
derivativL% o?ggcr€$%% eri§g¥?§é§ . I%%qmﬁgto ho§em§ki. edg%n the art,
to mask the tasfeasfinghetiaet iativyr ddignedientneesssargredienigai dhevating
can thereforegansist afh &dHedU18::0f o NEL PN 2 4B €5 EX61 L Rt pe@fi odi frer ent
type known to those skilled in the art, used either alone or in a mxture
for the diffefédnt HUHeTi onBafkidfed HbovBOsSThRlBxcifATent ER§5%sed@drVScoat i ng
are applied i AngrdQieamaet ok BeWt atkert kese-skidaked in the art, in the
necessary,gquantity to obtain the desir.ed f nctiong%%. hese
exci pi ont 2can be” apBAFEd s PRGSO AET gt ik 4B JETP SSenTrStal
nmanner by sprayismgea sal utdmony oralsuspensren obkedoatbngdagegnaite aasol vent,
25 1n a perfoﬁ%&%ﬂt&%%d@'éé%%f%&%Q%ng %%r£%§¥ﬁﬁé§¥ticiﬁ Ebfmgfeﬁﬁﬁt
invention al so concéerns the nethod to manufacture the tablets of the
i nvention. Thipgridichded reoripvd seatidie 96| HowlngbysepsoncrirRisng e idt i ve
i ngredient (s)wWhh th1ets to powder, then inhaling this powder or

25 dissolving it 1n a small quantity of liquid for its

parenteral injection.

The term matrix tablet 1is used to designate a
tablet whose inner structure is homogeneous and
identical from the core towards the periphery of the

30 tablet. Therefore the tablets of the present invention
consist of a homogeneous mixture of active ingredient
in powder or granule form and of a compression matrix
containing at least one excipient chosen from the group

comprising sustained-release, water—~inscluble, pH-



30exci pient(s) of the conpression matrix, 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 |east 6 Mra,
35-optional coating of the tablet. 25 | f the coating polyner of the
tablet is a sustained-release polyner, tfe coated tablets conformng to the
i nvention can advantageously undergo a curing step of said coating polyner
to guarantee its 5 physical and chem cal stability. This step is conducted
under controll tu i,tio ow, : te ra of the
active ingred#gg??ggﬁgﬁﬁorEgl%%%?%6II@%n$?§% mﬁ%gﬁpgghégpeﬁggntEE%gﬁ t he
coating pol ymsixangdedhi ch may | ast between 1 minute and several 10 nonths,

for a relative humjdhty take ffehtt 0 Qe ilH S ShePtEan E@mﬁ@@_@g%ﬁd in an
oven or pan. The active ingredjent can_be m xed djrect in,the

conpressi on nHEEEEX drS nitked TR (FRSIDIIT DT 2plehilGustyc e ed gt Shul es or
m crogranwy estakhi séﬁrx&nulmi 08hd5 sbepsigpr owss tiiee untéererressatance of
the tablets produced. .Pr efertab.l%, for_granul est_wet-gra ul at idor]}&;s gsed
(aqueous or ofFFRRTEPSLBP Bt Mmitr o§r BsWehat atProe P hgr 88Cerit?d s

deposi ted by spraginoatdmgedhi sidlwt (bpdooplsubpensiebmiant @meat pakogarri ers.

20Conpr essi Oﬂnie‘fth?gcf c’(ri’ﬂpe?rto%a?‘cfﬂl)ari(e%ﬁé?éféf n%ﬂﬁﬂg?%ﬁgﬂ %‘Qlease
pre- conpressi on station. The conpression paraneters nust be chosen’so that
t he hardness off t hbet abfeiseobiaghediest adapheeht Flage prdseN@riynvénti on.

However, {4 i$cNatiBRCESSRNY L9 @RRlY tadysheat ikAg skeRuk? either before
and/ or during conpression to the mxture to be conpressed or to the

conpr essi on t ool i ngPef dretithe “p HFPUTE BT AL e¥FHESt he 18 cEPt | BREFSR4r dness
observed wi thapheitabliehs iof tbedi Rveridiynabie Appl thd comptéessiansforces
lie between 10 _k andtlggﬁkN, 0 adVﬁnt ageousl%j.bettv\een C_faLO kI(\aI g;lt_réd 80 kN.
They are chos@f td e @BMFat i B2 whthitfe BIHG dter Pl TA94°S4SPRS t hey
can be used atwhietthest ralnydradthectoomaott esnd whhéstoabtowiaagtsablfettdet o be
obt ai ned oS il trength Js t : f er;abl
greater than goﬁr}%ﬁggﬁ% ﬁ’ﬁxa?r%?géP% tgﬁ§béaﬁa¥[‘?g§gg§6§ tc%%l%?/gi ven
bel ow are int éaddett é_oirlml-ust rate the invention but do not in any way limt
its scope. Figure Ipgigtps phesdhesabphiieatRoali lthd Mot phespbat e er
medi um pH 6. 8 (npnopot assi um phosgha e / disodium phosghat e) of 40 r(r)g
oxycodone HCl T&BISECECenonaP m eoat P T YW nedT8ccoPatRg 6 Skambi% 1.
Figure 2 giveshaiaddiessolut the pralidies at Halddbe8 sof chhonadidm seat ethe 40 ny
o codne o sifsy sHIPPRLT NS S8R LN P SRR S . granguBre 2
(monopot assi umapiposysisdice /Letitsodh unophdsphlaie} 0F pabkets begmeennitng t o
exanpl e 2, filygcoat W Lh g,.ayer ;9f filﬁé(éic%irl&“ ?He E&E”Q?:P’ mbbi ch have
under gone curi-ng under 't he conditions o exanmpl e 3. igure 4 gives

t he conpar at i V@ mdingssl @G raidy de dthaxipsdomenibad et dtetebddéor di ng
to the inventisQn ivhiah ethane -fueed b tiGl tmdidimimid tdwd dcd@ A N HCl

medi um co %ai ning 40 % et hanol such gs neasured gccorg\l&r}ﬁé&o eryeﬁgpl e 4.
Figure 5 #PI ustsSt eQARAE HAIIH ut 1 bn 157 oFFREES T oRfic Tt tHbl et s
conform ng to Kineridweis on(iN) t Wl sl ridpgeanm nertianefcaiddiarentrggH (1. 2
and 6.8) 25 fqil/%[v&d%g perating node described in exanple 4.

Figure 6 illus 1r ’ -hour dissolution profiles of 40 ng oxycodone
t abl et s accordi ng ttocushe reventanne aft einfzstast ageopenicaduiranght/ atfu

bl'i ster paCkSHH%&He§§Fe£€r%EﬁqaSbaQEEEEMrC%WWéHC%Ekgé into account

30 the surface area of the tablet exposed to the force,
and corresponds to strength per wunit surface area
expressed in Pascals (Pa) ou Megapascals (MPa), 1 MPa
corresponding to 1 Newton per mm?. Crush resistance is
a parameter of particular interest to compare the

35 behaviour of tablets with different surface areas,



30 nmonth, 2 nonths, 3 nonths and 6 nonths under the conditions of exanple
4, Figure 7 illustrates the 24-hour dissolution profiles of 20 ny
oxycodone tablets conformng to the invention, after a storage period in
HDPE bottles with 27 a desiccant under conditions of accelerated stability
of 1 nonth, 2 nonths and 3 nonths. 15igure 8 gives the plasma profiles
of oxycodone after once-a-day adm nistration of 40 ng oxycodone 5 tablets
conformng to the invention, and 40 ng oxycodone tablets of the reference
product OxyCont.i.n% acgcoy di (o] il I t he
24- hour di ssolréh r}%c?)n%;c?o#?%%?n%? gélangg %FCSP%”?S- Egr g?l%ng}r?-rgg%t%tgftoa l ets
10 of oxycodor@kdid nal xonétsacedrilag ity bl 5is the fodilquaao
illustrates t hf'aslop*équr «dipes@lrdli el iRHOf bEestaBlePH  Ben@fn oty caated,
ultra-hard tabl ets containing 20 ng oxycodone.. Figure 11 1llustrates the

di ssol uti on profanedsals CERITSA- A tiFttant 'ethe]cJomg%r% g N4 We idnient i on
(" Q") and tablmisof ddie reference prgmhadl Qa@anti:n(r) (ref) at pH 6, 8,
for whole tablets, tablets cut in half or crushed tablets (" in pieces ")

Figure 12 gives the dissolution profile of 20 m crogranul es of
hydr onor phone in an aqueous nedi um (@1 Nzﬁé) under three conditions of
di ssolution: wthout ethanol, in the preserdeehof 20% et hanol and in the

presence of 40% e{hﬂ ol, for 4 hours according to the conditions of exanple
9. 25Figure 13" gi veés the dissolution profile of mcrogranules of norphine
sul phate in a di ssddutiortheediiangirapH Bigat thimakisthaisid @i pHa6. 8 in

the presenge of 20% ethangd .hnA4h&ds T & ivhdinge: priesance of 40% et hanol
for 12 hours, according to exanple 10. 30 %re 14 illustrates

conparative di ssol B iloh Hest&i 3Pl thea- 5801 e % abinet®of  nor phi ne

sul phat e confor m ngj tigs the: itvierknsds @endieomeyicdal {in avai.l abl e tabl ets of
nor phi ne sul phate (Avinzae)) in the presence qf. : A % ethanol in 0.1 N
HC1L nmedi um or B) Y% 3 %f?t hatbfSFRt 0. f%ﬁﬁ&ffqtr‘}eod}'um %g(e,cor?ff%rgeﬁ%me&anpl e
10. 28 Exanple dustamddctetensé * algetwneaaont disni ngedr ahal edeobijrmtned by

granul at | g OXysedAne, M T #BTEPYE A0 GoNS AIUAR A LOTEESS] 0p

matri x consi st Xture two ‘excipients [mcrocrystalline
cel l ul ose and {P\w¢poneHoree 8oebey e 10f PpepaphiTon piredenfablete 1tg.

Preparation of ;0xysodonse, gnaules. 1@hher g& a8 A eapblachedoRy vefhe
granul ati on of the active jngredi ent(oxycodone HCL, batch N DVO00165;

McFar | anSmi t h, BAYTaHS Anee hSaF x it o et Pl PGP osEA FHEME S i€

Phar macoae which means that release of the active ingredient into
20  the surrounding medium occurs exclusively via a
phenomenon of simple diffusion, with no erosion or
gradual disintegration of the peolymer. These polymers
effectively have certain permeability vis-a-vis the
surrounding medium, responsible for gradual diffusion
25 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-
30 independent polymers is wused 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.
The tablets of the invention are tablets with very

35 high hardness {hereunder called « ultra—hard



606, Brenntag) which acts as binder. Granulation is 15 conducted in a
fluidised bed (GCCPG 1, Wirster, dJatt, Germany) by bottom spraying a
solution of the binder (HPMC) onto the active ingredient in powder form
Oxycodone is added to the fluidised bed and placed in sustentation. The
bi nder solution is sprayed onto 20 the p(p%der whi ch aggregates to form
granul es. Water is progressively renoved by evaporation and after a final
drying step. The fi naI drying step in an oven (16 hours at 60C) is

ducted to qhfai f:abl t » %, 25Th
conaucted 10 ]Eg%ﬁg]'\/% acc;l%% gcgsq:rfdéﬁlre"‘@sersucc‘?&mtl ettl(t ‘Pl'eslb %@ b8 A e

proportions o oxyco ne are given in Tab Bat ch n of
granul es XOXYthngrbél ergiv Fageht agesivp W eenverbhena bat (%"IT@?)Fé@done

HCL 95. 13 500. &dﬁPAY%L{eD&arafmp%{éM B0 862310 é:‘dirdqd&mgv@fte%rlun{%% 9
Total (dry) 100.0 525. 29 The paraneters for the anulli)tll on process

are given in Tafi%e @ a&%eflf%d‘%er%%‘bndss B &SFr&EAY RS i st 175 g of
sol ution, phase 2 qorirespedsmd hardness is also accompanied by

little or no friability, which means that these tablets
are a pharmaceutical form of choice for active
ingredients likely to be the subject of drug abuse,
such as psychotropic agents for example. This very low

10 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).

15 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

20 accidental misuse.

Additionally, the tablets of the invention,
despite their extremely hard, resistant outer
structure, allow sustained release of the active
ingredient or ingredients contained in said matrix. The

25 tablets of the invention therefore allow release of the
active ingredient into the body over a period that is
greater than 8 hours, preferably greater than 12 hours,
further preferably greater than 20 hours.

Advantageously, the tablets of the invention are

30 used to produce pharmaceutical forms of opioid agents
having once-a-day administration.

Finally the matrix structure of the tablet
according to the invention, consisting of a mixture of
known sustained-release exciplents approved for oral

35 use and of granules containing the active ingredient,



5 spraying of the remaining 185 g: Table 2 Batch n of granul es X0XY4979
Step 1 2 Input tenperature(C) 40 45 Qutput tenperature(C) 23-29 24-27
Product tenperature(C) 21-28 25-27 Spray pressure(bar) 1.0 1.2 Spray

rate(g/mn) 10.0 6.0 Drying step(oven) 16 hours at 60 C The
granul es obtained after the fluidised bed, step 10 have the characteristics
I ndi cated in Table 3. Table 3 Batch nunber Mean

is extremely simple, allowing for its easy industrial

production since it requires a simple compression step

of the mixture without the need to heat the compression

tooling and/or mixture to be compressed either before
5 —-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

10 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

15 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®

20 RL 12.5, RL PO & RL 100 & RS 12.5, RS PO and RS 100,
the derivatives of polyvinylalcohols, the polymers of
lactic and glycolic acids (PLGA), starches, waxes,
derivatives of polyvinyl acetates, derivatives of
polyvinylpyrrolidone and mixtures of polymers such as

25 the mixture of microcrystalline cellulose and
[polyvinyl acetate /polyvinylpyrrolidone (80:20)] (sold
under the trade name Kollidon SR®) and the mixture of
microcrystalline cellulose and [poly(ethylacrylate /
methylmethacrylate/ trimethylamonioethyl methacrylate

30 chloride) (1:2:0.2)7}.

Advantageously, the sustained-release, water—
insoluble, pH-independent polymers of the present
invention belong to the group comprising cellulose
derivatives, the mixture of microcrystalline cellulose

35 and [polyvinyl acetate/polyvinylpyrrolidone {80:20)]



particle size(pm Apparent density g/nmL Flow tinme (Sec./100g) Relative
hum dity (% XOXY4979 (4.87% HPMC) 108.7 0.450 6 3.47 1.2. Preparation of
the conpression matri x 15A pre-m xture of mcrocrystalline cellul ose
(Avicel (r) PH102, FMC) and precipitated silica (Syloice 244, Keyser & M
Kay) is fornmed in a cubic mxer (AR 401,;gErweka) for 2 min at 40 rpm The
m xture of polyvinyl acet at e/ povi done (8(} 20) (Kol lidon(r) SR, BASF) 20 and
t he oxycodone granules prepared as descri bed under

stepl. lar eaddgg(g%%h T g}%r egr}gdGBOEQnal I @i)fs%g&?ugks ﬁongggt e@lhén t he

cubic m xer f magnesi um
stearate, Quimiksyre nten@éd to mlmwsysbklhgmand f idedtlivd®s@ur i ngand

conpression i g, @W@&Eﬂé@ﬁ,pg@@gdl ng 5 mxture using the m xing
paraneters: 5 m nut es quantity_ of oxycodone granul es

used is deterrﬁ?ﬁlé\ﬂlm\ﬂ}ha%r%@‘gfft”érﬁﬁ%ﬁﬁﬁﬁfﬁo@h%%h%lcont%‘?ﬁ‘il?@rylba
oxycodone.5 10dhecpi@pPrtionsoopy gach of the excipients are sunmmarized in

Tabl'e 4. Table 4 The excipients of the compression matrix can also
be of mineral type: they then belong to the dgroup
comprising calcium phosphates (in particular dicalcium
or tricalcium phosphates), aluminium and silicon

10 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

15 cellulose and of vinyl derivatives in variable
proportions, or a mixture of organic polymer + mineral
derivative such as a mixture of calcium and silicon
silicate + microcrystalline cellulose in variable
proportions.

20 The excipients present in the compression matrix
of the tablets conforming to the present invention
advantageously represent between 40 and 100 weight % of
the total weight of said matrix, advantageously 50 to
90 weight % of the total weight of the matrix.

25 According to one advantageous embodiment of the
invention, the compression matrix consists of a (1:1)
mixture of two polymers, advantageously it consists of
a {(1:1) mixture of microcrystalline cellulose and of
the mixture [polyvinyl acetate /polyvinylpyrrolidone to

30 a proportion of 80:20 (sold under the trade name
Kollidon SR®)], or a mixture of microcrystalline
cellulose and [polyethylacrylate/methylmethacrylate/
trimethyl-amoniocethyl methacrylate chloride in
proportions of (1:2:0.2)]. Advantageously, these two

35 polymers each represent a weight proportion in the



Bat ch nunmber XCOX5009 I ngredi ents Percentage[ %4 Wi ght (ng/tablet)
Oxycodonegr anul es (| ot XOXY4979) 19.83 44.62 Kol lidon(r) SR 39.74 89. 40

Avi cel el PH102 39.73 89.40 Syl oidO 244 0.20 0.45 Magnesium stearate 0.50
1.13 Total 100.00 225.00 15 1.3. Conpression The conpression step of
the final mxture obtained in the precedjgng step is conducted on a
conpression press (PR-12, Sviac) with a conpression force of 35 kN using
obl ong punches 11 mmx 5 nm Conpression is 20 conducted conventionally,

wi t hout the e _to ,be £onpr e I ress t
subj ect ed tonlé {%ggt |Otf ?te %l?t figl?“ %é’]gore or r{:_p (ﬁ% %‘ﬁgd a‘g?}ﬁgfggggr]rgpesm on
step. . matrix.

The compression matrix can advantageously, in
addition to the excipients of the compression matrix,
5 contain one or more excipients intended to prdmote 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
10  compressing such as binders conventionally used for
this purpose, in particular starches, cellulose
derivatives, or fillers, Jlubricants, plasticizers,
bulking agents, or sweeteners or colouring agents.

If present, these excipients are used

15 conventionally to the proportion of 0.1 to 10 weight %
of the total weight o¢f the compression matrix,
preferably between 0.5 and 5 weight %.

Said compression matrix may also comprise at least
one the following substances (a) to (f) or a mixture

20  thereof:

(a) a substance which irritates the nasal and/or

pharyngeal tracts,

(b) an agent increasing viscosity, allowing the

formation of a gel when the tablet 1is
25 dissolved in a minimum amount cof water,

(c) an antagonist of the active ingredient(s)

which may be subject of drug abuse,

(d) an emetic substance,

(e) a colouring agent as aversive agent,

30 (f} a bittering substance.

If the active ingredient is a natural or synthetic
opiate derivative, the antagonist is advantageously
chosen from the group comprising naloxone, naltrexone,
nalmefene, nalid, nalmexone, nalorphine and naluphine,

35 these different compounds each being either in a



31 The characteristics of the tablets obtained are summari zed in

Tabl e 5. The nean val ues correspond to the nean cal cul ated for 20 tablets.

Table 5 Batch n of tablets XCOX5009 Wi ght(ng) 225 Shape oblong Size(nmm

11 x 5 Thickness(mm 4.15 Hardness(N) 381 Crush resistance (MPa) 6

Friability(% 0.0 The tablets obtainedgéollomﬁng Exanpl e 1 have very high
|

crush resistance, 6 Ma, and zero friability, w thout there being any need
to heat the matrix constituents or

pharmaceutically acceptable form, in particular a base
or salt, or solvated form. These antagonists are
present in doses conventionally used, in particular to
the proportion of 0.5 to 100 mg per tablet.

5 In one advantageous embodiment of the invention,
said A 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

10 active ingredients which may be given drug abuse, and
which are 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 active ingredients contained in the tablets of

15 the invention can be present in any form known to those
skilled in the art, in particular in powder, crystal or
granule form.

The tablets conforming to the invention may
contain one or more active ingredients which may be of

20 any type. Advantageously those active ingredients are
chosen which are intended to be controllably released
into the body i.e. over periods of at least 8 hours and
preferably more than 12 hours, further preferably more
than 20 hours.

25 Preferably, the tablets of the invention are used
to produce once-a-day pharmaceutical dosage forms.

In particular, the tablets of the invention are
fully adapted for the sustained release of active
ingredients which may be given drug abuse and/or more

30 generally any active ingredients whose rapid or
immediate release into the body caused by tampéring
with the pharmaceutical form could be dangerous or
fatal for the consumer.

Therefore, the tablets conforming to the invention

35 are preferably used for the sustained release of active



10 the conpression press before or during conpression. 1.4. Dissolution
profile of the tablets obtained according to Exanple 1 The tabl ets obtained
according to Exanple 1 have 15 hardness and friability characteristics

whi ch make them practically unbreakabl e, nmeaning that they are excellent
candi dates for a pharmaceutical mediumwych can limt abuse thereof by
crushing. Additionally, the applicant has evidenced that 20 these tablets
are practically insoluble in an aqueous medi um even if acid: on conpletion

f the di | 4 bl
bot tom of "t he oLSgh EFES, ¥ EEugTng) 10" shaP Fli LFTRA pRYBRbARERIES
a pH 1.2 aci dageditem 1.32 2Canaﬁiﬂlﬂdin1aﬁ§1mm on thpashpgfedt BY t he

di ssol ution OEtEE915%95%tStgghah&qqlz@ngxagphgllubinegéhgengﬁféet800 L of
di ssol uti on medi um buff ér ed nonopot assi um 5 phosphat e/ di sodi um

phosphat e) using t RBeE6E8EPNg E%%dF%”H@FhoanﬂFPﬁlﬁnﬁéddW l?%téFth Speed of
1ﬁ0 rpm (Typeutsbdpactd{cﬁelﬁppgh@t U?ﬁe&e&@:CO:’jldﬁfé‘rﬁ:iMdh the A@F@meaalbly .

Phar macopoei a USP 24),. The sol ution mediumis. conti sly anal yse y
70 chr omar ogr SRy veEpTED A G Sk Eh SEopBiitn YRR RAkEi dnent i s
perfornmed on aftr b@m&me&hmee:Mﬁsseés codeindhenaesalhs, ohoshepdnssamwtlon
tests are sunqﬁfl§eg |Q Flgure 1. 15Unexpectedly, it is observed that the

tablets of the 1Tnven |on even though they are insoluble, neverthel ess have
the capacity to rell“éaseaQﬂmv%lctmq@erimgrl‘éal elﬁlthhhe‘yaléoﬁ?alwetﬂ/eiﬂnaﬁh@(tended

period, 116 QY¥&nREGLNOUS f JHIhd RN @i oty RIBiRiahny mekpnihan 20 12

hours, and further preferably nore than 20 "hours. Said tablets are

therefore of p&sti cofRIVRRIEPRst A6 t RRSHF 0dF@HitSn of IPhaPRELEGHGH for s
of " Once-aDaworghiP@nels. esu@ﬁ|ya§egMbe6g1Q@¢ aﬂ@léwpmemepgcaaklﬁay 25

Ex l e 2: Manuf act f, tabl et t bt ai ned. b
grggglgting 0 a@&ﬁ%§§%31%346$ T nlggﬁ%E?nWﬂﬁp598%ﬁ%$g§§F§naﬁhtrix

consi sting of baprbenbrphixteyr e of bmboeghapwbnts ( mMdexdoroypettaldripheneel | ul ose
30 and PVASPOYene 8% 20) naltrleﬂctérpaly exaghl ity ddie PPl AR saugnt to
0

deternine the iniluencd of the gua f b|n er uséd during the
granul ati on stheplreeodenedi ssimeFRirp: odid eopycefiengabpefls in ggneral The

granul ation stan i gnhdsgti G h@rihenst epndesani bedrbRiRE oduea Jeahilaf s
conformng to Exanple 1, with the sole exceptlon that thjs t| .t he

quantity of biSyddr B(SHFﬁW‘,tqjﬁfaJr MECERATIL 6 GHPMERE 46 R IR YRS e 5

total weight of thangy apukesntTheneenposht iadsf rbhaesesgranuledkaloid

sl Ze(EOI n d-reartilv%tlvege},bl G 6t %tzjcl ega gfcg %rxoéy?&%%t'irégreﬁ&?{‘ﬁé a
psychotropic effect such as cocaine or heroin.

Finally, the present invention alsoc relates to any
substances currently used for therapeutic purposes to
treat addiction to opiate drugs and/or as substitution

25 and disintoxication treatment, such as methadone and
buprenorphine for example, highly subject to drug
abuse.

In general, the present invention can also be
considered for all other therapeutic <c¢lasses of

30 medicinal products that are currently the subject of
drug abuse, in particular neuroleptics, tranquillizers,
hypnotics, analgesics, anxiolytics, and in particular
the class of benzodiazepines.

The active ingredient(s) in the tablets of the

Q

35 invention can represent between 5 and 70 weight % of



Percent age Hal Weight (g/batch) Oxycodone HCl 93.54 590.5 HPMC( Phar macoat @
606) 6.46 40.8 Purified water 483.9 Total (dry) 100.0 631.3 10The m xi ng
and conpression steps are then conducted foll owi ng exactly the sane
paranmeters as in Exanple 1, using the sane qualitative and quantitative
formula. The characteristics of the tablgts obtained 15 according to
Exanple 2 are summarized in Table 7. The nean val ues correspond to the nean
cal cul ated per 10 or 20 tablets. Table 7 Batch n of tablets XCOxX5111

Vééi ght (o) Zggéo é%%gﬁf weight of the tablet. Advantageously the
active ingredient(s) represent 10 to 50 weight % of the
total weight of the tablet. The active ingredient (s}
can be added directly to the mixture to be compressed,

5 coated on carriers (to obtain microgranules) or wet- or
dry-granulated (to obtain granules).

If the active ingredient(s) are in the form of
microgranules, these microgranules can be obtained
conventionally by depositing (coating) the active

10 ingredient(s) on the surface of pharmaceutically
neutral carriers, such as pre-manufactured microspheres
containing cellulose or a mixture of sugar and starch
sold under the name "neutral cores" or "sugar spheres",
or they may be granules of other excipients such as

15 lactose for example.

The depositing (coating) method of the active
ingredient 1s a conventional method known to those
skilled in the art and may vary in relation to the
type, quantity and fragility of the active

20 ingredient(s) to be deposited. Therefore depositing
(coating) can be made by spraying a solution or
suspension of the active ingredient(s) onto the surface
of the neutral carrier, or by spraying the active
ingredient (s) in powder form onto the surface of the

25  carrier previously moistened with a binder solution.

The granules of active ingredient(s} 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

30 agent, depending on techniques, here again well known
to those skilled in the art,

The granules thus obtained are mixed with the
excipients of the compression matrix, and the mixture

is then compressed.



wlong Size(mm 11 x 5 Thickness(mm 4.2 Hardness(Newtons) 397 Crush
resistance (MPa) 6 Friability(%9 0.0 34 The tabl ets obtai ned
foll owi ng Exanple 2 show very strong crush resi stance, equal to 6 Ma, and
zero friability. No heating step before or during 5 conpression was

necessary to obtain tablets of such hargﬂgss. The di ssolution profile
of these tablets is then determ ned as described in Exanple 1. This profile
is illustrated figure 2. 10The quantity of binder used has little influence

on the rel ease k'”@ﬁéchﬁgkﬁgogéi ﬂ§r8K%%s2§f the tgﬁﬁgggecgnfggﬁkﬁgs

obt ai ned according to mcoated with an outer coatin
Aquacoat (1) EED-30ha5 (Etdyiten | Wassepe obtamnedi svibhipl e, 1tanb8§§éssment

is made of thgetabkyegce: of a@@l@ut@r h%%tm@g S0 | edetrorbhesoxycedane

tabl ets obtained foll Qwi ng re no h atln ste S

appl i ed e|thePOf“Brteﬁélﬁthu?%tg‘grb&OZOtE Jg%té%-ﬁf oFOt P& hé @Bﬁﬁgémg] on
tooling, whet hebmpeégrseoﬁr i+ Ny hel a@cwﬁxbe compiresisiean) landtepatati on of
the tablets 1 oati.n or. to coaslng with the actual polyner, a

Sub- coating SBpCPEPERBFFE GoMaS dBIGE8 abial ned | n Exanple b
Thi s sub-coat is iAtigendedgtouisiprotbet heasulkaceocndadintingntbe tkéiwvabl et s.

I't consists 0&n§r€h§%ﬂ%Qéﬁ of interest have a diameter allowing a
good compression yield, i.e. generally between 100 and

10 600 pm.

According to another embodiment of the invention,
and if particle size so permits, the active ingredient
is mixed directly with the excipients forming the
compression matrix, then the mixture 1is directly

15 compressed.

Finally, another possible embodiment of the
invention consists of mixing the active ingredient with
the excipient(s) of the compression matrix, then dry-
or wet—-granulating this mixture to obtain directly

20 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?,.

25 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

30 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

35 1is a labile active ingredient sensitive to the low pH



30 HPMC (Pharnmacoat (r) 603), an anti-foam ng agent (Sinethicone, Dow
Corning), a lubricant (mcronised talc, Luzenac (Univar) and anti-static
agent (Syloid 244, Keyser & MKay), the HPMC representing a wei ght gain of
3%relative to the total weight of the uncoated 35 tablets. The
proportions of each of the excipients argqgiven in Table 8. Table 8 Batch n
of tablets XCOX5112.1 Ingredients Percentage [% Wi ght / pan (g) Wi ght
(rmg/tablet) Tablets XCOX5111 95.96 1000.0 227.00 HPMC(603) 2.88 30.0 6.81

Si met hi cone (%%Xu@%i%&tkﬁ%(%gé%fkélﬁgﬁiﬁﬂ(%é}Eﬁ%éﬁﬂ%e, in which case
the term gastroresistant coating is used.

Also, the outer coating can be applied to further
delay diffusion of the active ingredient through the

5 matrix. For this purpose different grades of
ethylcellulose can be used, or of methacrylic polymers
well known to the skilled person.

Finally, the outer coating can be used to modify
the cosmetic appearance of the tablet (texture, colour)

10 and/or palatability (taste/feel in the mouth) for the
patient. In particular, excipients can advantageously
be used such as cellulose derivatives or acrylic
derivatives well known to those skilled in the art, to
mask the taste of the active ingredient if necessary.

15 Said coating can therefore consist of a mixture of
one or more excipients of different type known to those
skilled in the art, used either alone or in a mixture
for the different functions listed above.

The excipient{s) used for coating are applied in a

200 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 in conventional manner by Spraying a
solution or suspension of coating agent in a solvent,

25 in a perforated pan or fluidized 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 active ingredient(s) with the

30 excipient (g) 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,

35 - optional coating of the tablet.



2.03 Syloid(r) 244 0.29 3.0 0.69 Purifd. water” N A 308.5 N A Total (dry)
100. 00 1042.07 234.5 5 **Note: the water is renoved during the process;
N A: Not Applicable This sub-coating is perforned in conventional
manner in a perforated pan (Trislot). 10The paraneters for the coating
process are sumarized in Table 9. Tabley9 Batch n of tablets X0X15112.1

| nput tenperature(C) 38 Qutput tenperature(C) 32 Pan rotation speed(rpm 15
Air flow rate(nB8/h) 150

If the «coating polymer of the tablet 1is a
sustained-release polymer, the coated tablets
conforming to the invention can advantageously undergo
a curing step of said coating polymer to guarantee its

5 physical and chemical stability. This step is conducted
under controlled temperature conditions, below the melt
temperature of the active ingredient, and for a
controlled time which is dependent upon the coating
polymer and which may last between 1 minute and several

10 months, for a relative humidity rate of 50 to 98%. This
step can be conducted in an oven or pan.

The active ingredient can be mixed directly in the
compression matrix, or mixed in the form of previously
prepared granules or microgranules. This granulation

15 step improves the uniform resistance of the tablets
produced. Preferably, for granules, wet—granulation is
used (aqueous or organic), or for microgranules the
active ingredient is deposited by spray-coating in
solution or suspension onto neutral carriers.

20 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

25 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,

30 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
is greater than 4 MPa, and preferably greater than 6

35 MPa.



Spray pressure(MPa) 0.12 Spray rate(g/mn) 2.0-2.6 36 1.2. Coating The
actual coating of the previously sub-coated tablets is perfornmed in a
perforated pan (Trislot). Coating is conducted using an aqueous

di spersion of ethylcellul ose (Aquacoat(r) ECD- 30, FMC) the proportion of
ethyl cel | ul ose representing 2.87 weight §pof the total weight of the coated
tabl ets. The proportion of the different excipients is given in Table 10.
Here again, no specific heating step of the 10 tablets was perforned

ei ther before or dgg%ﬂg}ggplll %( Zgédf ?ggéggscqatt or14 he; ug 16Qating.

Table 10 Batch n o Ients ercen wei ght /
pan (g) Tabl etﬂgeoﬂnbandﬁdX@@XSLllﬂZJSIC%aifﬁwwmc@éﬁ( 30(sec)

2.87 31.24 Di hyyliagehasate ;9s69:3p51 Talc

Figure 1 gives the dissolution profile 1in
5 phosphate buffer medium pH 6.8 {(monopotassium phosphate
/ disodium phosphate) of 40 mg oxycodone HCI tablets,
non-film coated, obtained according tc example 1.
_ Figure 2 gives the dissolution profile at pH 6.8
of non-film coated, 40 mg oxycodone HCI tablets,
10 obtained according to example 2.

Figure 3 gives the dissolution profile in
phosphate buffer medium pH 6.8 (monopotassium phosphate
/ disodium phosphate} of tablets conforming to example
2, film-coated with a layer of ethylcellulose EC30 D,

15 which have undergone curing under the conditions of
example 3.

Figure 4 gives the comparative dissolution
profiles of oxycodone matrix tablets according to the
invention in an ethanol-free 0.1 N HCl medium, and in a

20 0.1 N HCl medium containing 40 % ethanol such as
measured according to example 4.

Figure % illustrates the dissolution profiles of
oxycodone matrix tablets conforming to the invention in
two dissolution media of different pH (1.2 and 6.8)

25 following the operating mode described in example 4.

Figure 6 illustrates the 24-hour dissolution
profiles of 40 mg oxycodone tablets according to the
invention, after a storage period in alu/alu blister
packs under accelerated stability conditions of 1

30 month, 2 months, 3 months and 6 months under the
conditiohs 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



0.52 5.66 Syloide 244 0.17 1.85 Purified water” N A 185.04 Total (dry)
100.00 1088.35 15 **Note: the water is renoved during the process; NA:
Not Appli cabl e The paraneters of the coating process are reproduced
in Table 11. 20 37 Table 11 Batch n of tablets XC0X5112.2 I nput

tenmperature(C) 40 Qutput tenperature(C) B4 Pan rotation speed (rpm 15 Air
flowrate(nB8/ h) 140 Spray pressure(MPa) 0.12

a desiccant under conditions of accelerated stability
of 1 month, 2 months and 3 menths.
Figure 8 gives the plasma profiles of oxycodone
after once-a-day administration of 40 mg oxycodone
5 tablets conforming to the invention, and 40 mg
~oxycodone tablets of the reference product OxyContin®,
according to example 4.
Figure 9 illustrates the 24-hour dissolution
profile, at pH 6.8, of ultra-hard, non-coated tablets

10 of oxycodone and naloxone, according to example 5.

A Figure 10 illustrates the 10-hour dissolution
profiles, at pH 6.8, of non-coated, ultra-hard tablets
containing 20 mg oxycodone.

Figure 11 illustrates the dissolution profiles

15 observed with tablets conforming to the inventiocn
(« QD ») and tablets of the reference product
OxyContin® (ref) at pH 6,8, for whole tablets, tablets
cut in half or crushed tablets (« in pieces »)

Figure 12 gives the dissolution profile of

20 microgranules of hydromorphone in an aqueous medium
(0.1 N HCL) under three conditions of dissolution:
without ethancl, in the presence of 20% ethanol and in
the presence of 40% ethanol, for 4 hours according to
the conditions of example 9.

25 Figure 13 gives the dissolution profile of
microgranules of morphine sulphate 1in a dissolution
medium of pH 6.8 without ethanol, at pH 6.8 in the
presence of 20% ethanol, and at pH 6.8 in the presence
of 40% ethanol for 12 hours, according to example 10.

30 Figure 14 illustrates comparative dissolution
tests between ultra-hard tablets of morphine sulphate
conforming to the invention, and commercially available
tablets of morphine sulphate (Avinza®™) in the presence
of : A) 20% ethanol in 0.1 N HCl medium, or B) 40%

35 ethanol in 0.1 N HCl medium, according to example 10.



Spray rate(g/mn) 1.5-2.0 Curing step XC0X4976.2 Input tenperature (C) 75
Qut put tenperature(C) 65 Product tenperature(C) 60 Pan rotation speed (rpm

3 Ar flowrate(nB/h) 140 Tinme(hours) 24 1.3. Curing step This is
conducted in a perforated pan after 5 coating, for 24 hours at 60C to all ow
stabilization of the filmcoating. e 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 10 techni ques (under a

i ghter or spoon) but also by |ess conventional but nore efficient
techniques (nortar, pliers or hanmer for exanple). ~ The tablets thus
har dened haveE¥amatendss Mrrafaeturanofod-ablals cerrtaiping afFEARULESa crush
resistance 15c8taiRed WiANgFafulBeingndlyddisr coodi bhany. gl eappcol the
active ingredient is majntained with nore than 90% of acfive in nglent

rel eased over 228 (FOREIINING | F cTOFPHRFRLQN FREBIKpFERILsELRTe a

al cohol - r &5i st(ant) anchixtiredependetiio oxgroipientabl ¢hicrocrys€adllede

sust ai ned-rel ea 40 XY, ne tablets.a repared (technical batch n
XCOX5111) . 3§eiiul°ﬁ§n?ﬁgE§%ﬁg?@°f}gfﬁg §Qy?§bgne is first granulated in a
fluidised air bed (GPCGL) in the presence of water and a bi ndi ng agent

(HPMC 606) . 514-%:eB&§Q@E@Bi8@ het RephaRLEts 4.1.1. Preparation of the
trix

conpressi on na
1.1. Preparation of oxyccdone granules

10 The granules are obtained by wet granulation of
the active ingredient (oxycodone HCI, batch N°
DV0O00165; McFarlan Smith, England) and

hydroxypropylmethylcellulose (HPMC grade Pharmacoat®

606, Brenntag) which acts as binder. Granulation is

15 conducted in a fluidised bed (GCPG-1, Wlirster, Glatt,

Germany) by bottom-spraying a solution of the binder
(HPMC) onto the active ingredient in powder form.

Oxycodone is added to the fluidised bed and placed

in sustentation. The binder solution 1is sprayed onto

20 the powder which aggregates to form granules. Water is

progressively removed by evaporation and after a final

drying step. The final drying step in an oven (16 hours

at 60°C) is conducted to obtain an acceptable final

water content {(less than 6%).

25 The proportions of HPMC and oxycodone are given in
Table 1.
Table 1
Batch n~ of XOXY4979
granules
. o Wt. in grams
Ingredients Percentadgde [%] /batch
Oxycodone HC1 95.13 500.0
HPMC (Pharmacoat®

606) 4.87 25.6
Purified water - 336.9
Total (dry) 100.0 525.6




A pre-m xture of mcrocrystalline cellul ose (Avicel6 PH102, FMC) and
precipitated silica (Syloid(r) 244, Keyser & Mc Kay) is fornmed in a cubic
m xer (AR 10 401, Erweka)for2 m nat40 rpm The pol yvi nyl acet at e/ povi done

m xture (80:20) (Kollidon(r) SR, BASF) and the oxycodone granul es are added
to the previous pre-mxture and honogenigation is conducted in a cubic

m xer for 15 mnutes at 40 rpm Finally, the 15 l[ubricant (nmagnesi um
stearate, Quindis) intended to Iimt adherence and conpression friction is
added to the previous m xture according to the m xing paraneters: 3 mnutes
at 40 rpm The quantity of granules used is determned so as 20 to
manuf act ur e t abl et heoripairameedd Mplox FoedodeanThat pdp@Aacess ofréach of
the excipientg;geR SHMRELZEA ;N haple 12 behrawpohabl ecol%gﬁfhn@ues&er
XCOX5111 I ngredients Function Percentage [% Wi ght (qg/ta Iééﬁ
OxycodoneHCl §P&ndlesstG dnal & et actaved iidgr eﬂhag% 75 ATF 1 dbR(r) SR

Sust ai nedrgl eapeaggant 039+h3 &&mganAmQCQBGrE;PHloz.Sustainedrelease agent
39.53

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

The granules obtained after the fluidised bed step

10 have the characteristics indicated in Table 3.

Table 3
Mean Apparent . Relative
Batch . Flow time oo
particle density humidity
‘number ) {Sec./100q)
size (um) g/mL (%)
X0XY4979
{4.87% 108.7 0.450 6 3.47
HPMC)

1.2. Preparation of the compression matrix
15 A  pre-mixture of microcrystalline cellulose
(Avicel® PH102, FMC) and precipitated silica (Syloid®
244, Keyser & Mc Kay) 1s formed in a cubic mixer (AR
401, Erweka) for 2 min at 40 rpm. The mixture of
polyvinylacetate/povidone (80:20) (Kollidon® SR, BASF)
20 and the oxycodone granules prepared as described under

step 1.1 are added to the pre-mixture and



88.93 Syloid(r) 244 Flow agent 0.20 0.45 Magnesium stearate Lubricant 0.50
1.13 Total 100.00 225.00 39 4.1.2. Conpression The conpression step
of the final mxture obtained in the preceding step is conducted on a
conpression 5 press (PR-12, Sviac) under a conpression force of 35 kN using
obl ong punches whose sizes are given in {he table bel ow Conpr essi on
Is perforned in conventional manner wi thout either the mxture to be
conpressed or the 10 conpression tooling being subjected to a heating step,
whet her beforﬁror duning.the.actual oDk €s i%ﬂ st abl-ets

cont ai ni ng 40 %“0%%88 fie "ol ai Aet 1%?1% ecr1 thi s"§t ecgfﬁ%é:vemjt%eeg?g? 0\%5ng
charact eri sti ménwhiesh ar e4gi vaam.i nFTabléy13thes Tabt eca3t Bamehnasafunt abl et s
XCOX5111 Vi gltEauhee2250i#06W)) intended to limit sticking and
friction during compression is added to the preceding
5 mixture using the mixing parameters: 5 minutes at 40
rpm.
The quantity of oxycodone granules used is
determined with a view to producing tablets containing
40 mg oxycodone,
10 The proportions of each of the excipients are
summarized in Table 4.

Table 4
Batch number XCOX5009
. Weight
Ingredients Percentage [%]
(mg/tablet)
Oxycodone granules
19.83 44,62
(LotX0XY4979)
Kollidon® SR 39.74 89.40
Avicel® PH102 39.73 89.40
Syloid® 244 0.20 0.45
Magnesium stearate 0.50 1.13
Total 100.00 225.00

15 1.3. Compression
The compression step of the final mixture obtained
in the preceding step is conducted on a compression
press (PR-12, Sviac}) with a compression force of 35 kN
using oblong punches 11 mm x 5 mm. Compression 1is
20 conducted conventionally, without the mixture to be
compressed or the compression tools being subjected to
a heating step either before or during the actual

compression step.



11 x 5 Shape oblong Thickness(mm 4.2 Surface area(mm®) 55 Hardness(N)
350 Crush resistance (MPa) 5.2 Friability(% 0.0 It is therefore
ascertained that the tablets conformng to the invention have very high
crush 20 resistance, of nore than 5 MPa. Qther tablets containing a dose of
20, 40 and 80 ng are produced using a dififerent process: the oxycodone
granul es are prepared in a high shear granulator. The m xture to be
conpressed is prepared as 25 described for Exanples 1 and 2. The tablets
are conpressed on g, SVI gf%lt%rrl%ttar CORPILERS O ap USE 80 o140 s6long gunches
of different sizes depen oses to be manufactured, under a

conpr essi on f%?@@a¥h2@%eﬂéwcﬁﬁb¥ﬁ 5o {Ihel5ugan values corpmesinonshysecal

characteristiggeangafli ¥80chNatall eobldobehvvets.

5 Table 5

Batch n° of tablets XCOX5009
Weight (mg) 225
Shape oblong
Size (mm) 11 x b5
Thickness (mm) 4.15
Hardness (N) 381
Crush resistance (MPa) )
Friability (%) 0.0

The tablets obtained following Example 1 have very high
crush resistance, 6 Mpa, and zero friability, without
there being any need to heat the matrix constituents or

10 the compression press before or during compression.

1.4. Dissolution profile of the tablets obtained
according to Example 1
The tablets obtained according to Example 1 have
15 hardness and friability characteristics which make them
practically unbreakable, meaning that they are
excellent candidates for a pharmaceutical medium which
can limit abuse thereof by crushing.
Additionally, the applicant has evidenced that
20 these tablets are practically insoluble in an agueous
medium, even if acid: on completion of the dissolution
tests (over 24 h) the tablets remain intact at the
bottom of the dissolution wvessel, both in a pH 6.8

buffered medium, and in a pH 1.2 acid medium.
25



Tabl e 14 Dose Tabl et wei ght Size LxWThi ckn. Hardness(Crush resistance) 20
ng 175 ng 11.0x5.0 x3.8 nm 300 N(4.9 MPa) 40 ng 225 ng 11. 0x5.0x4.2 nm 350
N(5.2 MPa) 80 ng 325 ng 13.0x6.0 x4.5 mm 400 N(5.6 MPa) The tablets thus

manuf actured all have excellent 10 crush resistance, which is greater than
6 Mpa irrespective of their size, even tgpugh at no tinme during the process
was it necessary to heat the constituents of the tablets or the conpression
tooling to increase their hardness and resi stance. 15The c< bare " tablets

cont ai ni ng 40,10 pQfs G LY BYLRdigeNt after the conpression step are then
coated with a coafing intended to delay their release profile into the

body. 20 4.1.3. CoMepsgrement Codtihgeofditolublen s dfs ddwdusebdeits a

perforated pappkhhinglot )in CE%B&BQHSe§an§QU§&y§fE§ﬁEﬁSifH“ﬁ900 etdayl egl | ul ose
(Aquacoat (r) ECD-3Q, FMC) the proportion 25 of ethylcellul ose representing
2.87 wei ght 93 soHtEOralIne®d Yht PBfLekedc G4t &I t GbP et JmOnopotagsdy ng

step of the cealdspbaftid/Milsedaandt ipds@ifatd) arkiaverhat re@etioy pddalle
method with a paddle rotating speed of 100 rpm (Type II
paddle apparatus 1in accordance with the BAmerican
Pharmacopoeia USP 24}.

The dissolution medium is continuously analysed by

10 chromatography (HPLC) with UV detection. For each
sample, measurement is performed on at least three
vessels.

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

15 Unexpectedly, it is observed that the tablets of
the 1invention, even though they are 1insoluble,
nevertheless have the capacity to release the active
ingredient they contain over an extended period, i.e.
over periods of more than 8 hours, preferably more than

20 12 hours, and further preferably more than 20 hours.

Saild tablets are therefore of particular interest
for the production of pharmaceutical forms of « Once-a-
Day » type, i.e. only requiring one administering per
day.

25
Example 2: Manufacture of tablets containing granules
obtained by granulating oxyccdone and 6.46 % HPMC and
containing a compression matrix consisting of a (1:1)
mixture of two excipients (microcrystalline cellulose

30 and PVA/povidone 80:20)

In this example, the applicant sought to determine
the influence of the quantity of binder used during the
granulation step on the dissolution profile of the
tablets.



41 The proportion of the different excipients and the general fornula
of the coated tablets obtained are given in Table 15 bel ow. Table 15 Batch
no XCOX5112 Percentage ng /tabl et Oxycodone(DVO00165) 17.40 42.98 HPMC 606
1.20 2.97 Kollidon SR(D 36.32 89.73 Avicel PH102 36.32 89.73 Magnesi um
stearate 0.46 1.13 HPMC 603 2.76 6.81 Siqwethicone 30%vs) 0.01 0.02

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

granules is summarized in Table 6.

binder

-Table 6
Tablet batch n°® XOXY5103
) Percentage Weight
Ingredients

[%] (g/batch)
Oxycodone HC1 93.54 590.5
HPMC (Pharmacoat®

6.46 40.8
606)
Purified water - 483.9
Total (dry) 100.0 631.3

10 The mixing and compression steps are then

conducted following exactly the same parameters as in

Example 1, using the same qualitative and guantitative
formula.

The characteristics of the tablets obtained

15 according to Example 2 are summarized in Table 7. The
mean values correspond to the mean calculated per 10 or
20 tablets.
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




Aquacoat ECD-30(vs) 2.87 7.08 DBS 0.69 1.70 Mcronised talc 1.35 3. 34

Syl oid 244FP 0.63 1.57 Total 100.00 247.06 5 O her uncoated tablets
cont ai ni ng doses of 20, 40, 80 and 160 ng are also coated follow ng the
met hod descri bed above. Their physical characteristics observed

after 10 coating are given in Table 16 bg] ow Table 16 Dose Tabl et wei ght
Si ze LxWkThkn. Hardness (Crush resistance) 20 ng 175 ng 11x 5 x3,8 nmm

The tablets obtained following Example 2 show very
strong crush resistance, equal to 6 Mpa, and zero
friability. No heating step before or during

5 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.

10 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 Aquacocat® ECD-30
15 (Ethylcellulose)

In this example, an assessment is made of the
influence of an outer coating applied to the oxycodone
tablets obtained following Example 2. Here again, no
heating step was applied either to the mixture to be

20 compressed or to the compression tooling, whether

before or during the actual compression.

1. Preparation of the tablets
i1.1. Sub—-ceoating
25 Prior to ccating with the actual polymer, a sub-
coating step is applied to the tablets obtained in
Example 2.
This sub-coat is intended to improve the surface
condition of the tablets. It consists of a mixture of
30 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



440N(7.3 MPa) 40 ng 225 ng 11 x 5 x 4,2 mm 500 N(7.4 MPa) 80 ng 325 ng
13x6x4,5 mm 570 N(6.5 MPa) 160 ng 575 nmg 15 x 7x 5,8 mm 800 N(6.3 MPa) 42
The tablets thus manufactured all have excellent crush resistance, which is
greater than 6 MPa irrespective of their size. 5 2. Dissolution curves with
and wi thout the presence of alcohol in t4ge dissolution nedium Coated 40 ng
tabl ets prepared according to Exanpl e 4.3 are tested in dissolution
under two conditions: 10a) 0.1 N HCL medi um wi t hout ethanol b) 0.1 N HCl
medi um wi t h 409 no i SSOl ut i ongi Ly on =¥ o] WS
rotating padd é%ﬁé?%od%hﬁaéﬁFﬁﬁﬁﬁgéﬁﬁkdﬂi6%%3? qgoﬁ%%1é§gﬁﬁﬁ§ﬁg% %%%iun1
900 L, 1 tabbBévepeinv&@sddke. 8The 15 oxycodone is assayed by 225 nm WV

spect rophot onetry. The results of the dissolution tests are given in
figure 4. It is found that, despite the presence of alcohol in the
di ssol uti on dium the tablets of thd@PAd®eftion 20 maintain a

sust ai ned-relleagsgt dhsgdl yei opn profile. 3. Dissolution curves in relatjion to
pH 40 ny tabllets rg£%£ed as| descri bed abovelGaxXilHizs 125 exanpl e were |al so

tested with nespect PpH-independence i.e. their abilify to-mintaig a
constant rel gase profile irrespeetevieagt tlheipfhtvald yeasrof t heedgssol ut|i on
medi um Two expéﬁgﬁﬁﬁﬁaptéonjitionﬁ,mere ysed: %0 D sso ugigq:qﬁQi%nlof pH
1 ilton-—mdirrvm-of ikl 1 9 6] g) mg a et

6. 8 Di ssol ut iten—medi-um-of—pH-1-—2

Tablets

XCO0X5111 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

5
**Note: the water is removed during the process; N/A:
Not Applicable
This sub-coating 1is performed in conventional
manner in a perforated pan (Trislot).

10 The parameters for the coating process are
summarized in Table 9. '

Table 9
Batch n°® of tablets X0XY5112.1
Input temperature (°C) 38
Output temperature (°C) 32
Pan rotation speed(rpm) 15
BAir flow rate (m®/h) 150
Spray pressure (MPa) 0.12
Spray rate (g/min) 2.0-2.6

15



The dissolution profiles obtained are given in figure 5. It is
ascertained that irrespective of the acidity 35 of the dissolution medi um
the tablets conformng to 43 the invention nmaintain a constant
sust ai ned-rel ease profile. These tablets can therefore be considered
to be pHindependent,inpartingtheretoapafdicular 5 advantage insofar as
they can be used as vectors for any of type of active ingredient which is
to be rel eased over an extended time. 4.3. Stability studies 10 4. 3. 1.
Storage stability 4 E% gled tabl ets containing 40 ng oxycodone,
obt ai ned fol | ow ng tﬁe above-descri bed nmethod, are examned with regard to
stability in orderThe detterad neoghéng ﬂé@cth@nRRﬁE#QW%bw subTheatgdl et s

are stored fo t elier at t ondi-tkepey i n
accordance mn?ﬁgﬁgﬁgsgingggggr?%g 3§c§ ?@r%b%@k%?hﬁﬁﬁ Pty) in tmo types of

packs: a) Al/Al al GRPRIO BIS sEerdpaerd HANE) FDPEIRRRYT eS1ERPGRIABNSI ty
pol yet hyl ene) cien t@%h@&%@@&@ﬁo@b 20 &q@%%o@&ﬁnt ECD- 30 Thergbar actgei stics

Tabl 6 17 | i PFAPOBbAE A el IR BIGIPoR BEEEATERS La0se- B oPa5e ght abl et
| mpuri ti esHar diessheof twettedl BieéSfler of the coated tablets. The
proportion of the different excipients 1s given in
Table 10. Here again, no specific heating step of the
10 tablets was ©performed, either Dbefore or during

application of the sub-coat or the actual coating.

Table 10
Batch n® of tablets XCOX5112.2
Percentage | weight / pan

Ingredients
{%] (g)
Tablets of batch XC0X5112.1 95.75 1042.09
Aquacoat® ECD-30 (sec) 2.87 31.24
Dibutyl sebacate 0.69 7.51
Talc 0.52 5.66
Syloid® 244 0.17 1.85
Purified water N/A 185.04
Total (dry) 100.00 1088.35

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

The parameters of the ccating process are
reproduced in Table 11.
20



40. 9

20mg CV 3.5% 0. 17% 440N 3. 6%

10

15

20

40ng 0.17% > 500N 3.5% Al /A1 CV 0.5% HDPE 19.9
37
Table 11

Batch n° of tablets XCOX5112.2

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 1s conducted in a perforated pan after
coating, for 24 hours at 60°C to allow stabilization of

the film coating.
The tablets undergo an extended curing
at 40°C and 75%

hardness and to prevent their crushing by conventional

step (3

months) humidity to increase their

techniques (under a lighter or spoon) but alsoc by less

conventional but more efficient techniques (mortar,

pliers or hammer for example}.
The tablets thus hardened have a hardness greater
than 500 N, which is equivalent to a crush resistance

of more than 7.4 MPa. release

Under these conditions,
of the active ingredient is maintained with more than
90% of

illustrated figure 3.

active ingredient released over 24 h as

Exemple 4: Coated alcochol-resistant and pH-independent

oxycodone tablets
' Ceated, 40 mg oxycodone tablets
are prepared (technical batch n° XCOX5111}.

sustained-release,

bottl es



44 4.3.2. Dissolution profiles obtained after a storage peri od. These
di ssolution profiles are obtained under the follow ng conditions: rotating
paddl e net hod, paddle 5 rotating speed: 100 rpm volune of the dissolution
medi um 900 nL, pH 6.8. These are given in figures 6 and 7. It is
found that not only is the quantity of a$§ive i ngredi ent mai ntai ned over
time, but also that 10 the release profiles of the active ingredient and
the extrenme hardness of the tablets are nmaintained after a storage period

of 6 nonths. e.ta onforpin i nyept | ore
stabl e and show a %IS%%Ig%?%ﬁl%rgfiFggm%5&§0§§S?SQ%OF%£%EFgﬁggggﬁégﬁt and
i ndependent ofint hefpradéned @évehedt (6RGCPHI esenthy pfeatbohobli Wathe

di ssol ution ngghuglbﬁnéinglgggﬁgl(ﬁpﬁglgog The 40 ng tablets prepared in
this exanple are also tested’in vivo to determine the plasma profile of
oxycodone in patients receiving said tablets.

Aclinical tgi ah( . gerephratianads, .n@X¥ab48t8/ 001) was conducted in 12
heal t hy, fasting, ,25_nmal e and feg%lg vol unt eers .separated into two
u

sem - groups. BachlseRFeRREREIRES 8€s§P$BF§s§F9Enm?%€1fmo treat ments
(tablets of the inkentpoa-mabdtoeéer exte priaducirysafatidringn | neélnddisat e

period w thout, . ar be t( - i . 30The_k en r.oduct
used in this t(%iggﬁeévas%g@%dntw gwésjugﬁ?%él%gadl-tragﬁeed;s3£g§<§éOQO elQ)tlachjet
taken tw ce a2ddy, Kawerwont McniKay)a dostophedOinga (bdtich Ni2a771ARexpiry

date Aprijp20Q4y Purdgeleradd  for Theoxygodongipl asgp ppef il esreht ai ned
are given in figlre 8 and the paraneters are grouped together .in folJ ow ng

Tabl es 18 andPP3yvisyipreteseparyideae TEEEIERFent (8OiY ORef e dNban cv
Mean CV 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
15 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.
The quantity of granules used is determined so as
20  to manufacture tablets containing 40 mg oxycodone.
The proportions of each of the excipients are
summarized in Table 12 below.

Table 12
Batch number XCOX5111
' . _ . Percentage Weight
Ingredients Function (%] (mg/tablet)
Granulated
Oxycodone HCL|,  iive 20.25 45.56
granules .
ingred.
Kollidon® gr |>ustained- 39,53 88,93
release agent
Avicel® pH102 |-ustained- 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




Cm (ng/nl) 34.412 20 53.129 25.0 T. (heures) 10.0 16.6 3.00 34.3 AU (ng
h/ nl) 667.109 16.9 611.848 21.9 AUC. (ng h/ nlL) 679.846 17.1 614.960 21.7
AUCt/. (% 98.17 1.7 99.48 0.3 1(61(hours-1) 0.1154 24.0 0.1561 16.4

39

4.1.2. Compression
The compression step of the final mixture obtained
in the preceding step i1s conducted on a compression
5 press (PR-12, Sviac) under a compression force of 35 kN
using oblong punches whose sizes are given in the table
below.
Compression 1s performed in conventional manner
without either the mixture to be compressed or the
10 compression tooling being subjected to a heating step,
whether before or during the actual compression step.
The tablets containing 40 mg oxycodone obtained
after this step have the following characteristics
which are given in Table 13:

15
Table 13

Batch n® of tablets XCOX5111
Weight (mg) 225
Size (mm) 11 x 5
Shape oklong
Thickness (mm) 4.2
Surface area (mm?) 55
Hardness (N) 350
Crush resistance (MPa) 5.2
Friability (%) 0.0

It is therefore - ascertained that the tablets

conforming to the invention have wvery high crush
20 resistance, of more than 5 MPa.

Other tablets containing a dose of 20, 40 and 80
mg are produced wusing a different process: the
oxycodone granules are prepared in a high shear
granulator. The mixture to be compressed 1is prepared as

25 described for Examples 1 and 2. The tablets are

compressed on a SVIAC PR12 rotary compressor, using



T11261(hours) 6.39 28.0 4.56 17.2 Note: For .T"" values it is the nean
value which is indicated; CV: Coefficient of variation; Kel: elimnation
rate constant; T112 el: elimnation half- 10life. Table 19 Paraneters Ratio
90 % confi dence interval Lower Upper Cnax 65 58 73 AUCt 110 104 116 AUC.
111 105 118 Therefore, the plas profiles obtained show that 15

there is no loss of bio-availability of the active ingredient, despite a
decrease in Cnax.

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
5 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 113.0 x 6.0 x 4.5 mm| 400 N (5.6 MPa}

The tablets thus manufactured all have excellent

10 crush resistance, which is greater than 6 Mpa
irrespective of their size, even though at no time
during the process was it necessary to heat the
constituents of the tablets or the compression tooling
to increase their hardness and resistance.

15 The « bare » tablets containing 40 mg of active
ingredient after the compression step are then coated
with a coating intended to delay their release profile
into the body.

20 4.1.3. Coating
Coating of the tablets is conducted in a
perforated pan (Trislot).
Coating uses an aqueous dispersion of
ethylcellulose (Agquacoat® ECD-30, FMC) the proportion
25 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.



As a result, these matrix tablets containing oxycodone conformng to the

i nvention show a plasma profile after once-a-day adm nistration in man such
20 that the ratio of their Chmax to the Crax observed after 46

adm ni strati on of OxyConti nO extended rel ease tablets having the sane
dosage, does not exceed 0.7. Al so, fpese matrix tablets containing
oxycodone according to the invention have a plasma profile after 5
once-a-day adm nistration in man, such that the ratio of AUC. 00 observed
with these tablets. to the A val.ue,ab t iyn X ded

rel ease tabl ets havhﬁ pgﬁgoggﬁéndgga%he %S %%%eﬁ% 0 éggﬂgeqépgaﬁg%ce
interval of 8Qeners2s @@rmOIhes@fré§u1t@oatedpat@bbﬁtarHyﬁéﬁvuﬁia@é@US

si nce they meg Qv%gaﬁnt%%bQéngdQQﬁxhﬁ just as well absorbed by the body as
t he reference”product but, since its HHX|nun1concentrat|on i s reduced by
around 35%in_the tablets of the inveh#Pdh 1Pt affords a substantial 15
reduction injthe risks-of pdverse gffects whichxagstyi i th high plaspa
concentrati ofis.  Exanpte 57 Tabt ets jof oxycodone and nal oxone 5. 1.
Preparation qf the tahlets 20Tabletls cBPFerM3gFto fhpIW%\pﬂﬁb1§¥
pr epar ed by gsﬁgy@@ﬂéﬁgypgwo@@Igyp i ngredienisp oxycodone apdgpal oxone.
Nal oxone i s @an opiate anhﬁggn|st vhich |nn,q#¢s the activi y 9T oxytodone
if the tablet is. tandfaf

with flor adm nrstrati-gn-viainj ion- en
the tablet i3 taka&ﬂjhd5ME$H®Bnner (oral zewe), tlhe naloxené3does not
exert its anfa on i, effe nce ift rsr d tlabol i se n 1 ngested
by oral route TR Yige ﬁélunvcod ne-—/ a£¢ izﬂ base usedgﬁgﬁg s ; {11. 30

The tablets e&emagmmhummi$teéh@t8ane nanner0a$6|n Exanpl e 41(@Banulat|on of
oxycodone infa high aﬂﬁgr @§anulator) They2dp6not under go %nglheat :

treat nent ei tther—before; “f:"" er—{af-ter—eefpressigr—47+Thé

gener al f or nul|aS Dfetinbctmd| 28% th&h manuf actUr@d (bdtch XCOX05231) is
sumari zed irg%$$&§%;9 §@$0¥6 ?Jgple 20 Raw,n@pteridls My/tah (¥ Ganulated

oxycodone 22.[/66-12-5%
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

10 coating are given in Table 16 below:

Table 16
Tablet ]

Size Hardness

Dose weight )
L x W x Thkn. (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)




Nal oxone 2HCLl. H20 6. 10 3. 37 Kol lidon SRO 75.54 41.71 Avicel pH102(r) 75.54
41.71 Syloid 244 0.367 0.20 Magnesium stearate 0.91 0.50 Total 181.1 100.0
After conpression the tablets have the physical characteristics given in
following Table 21. Table 21 Description of tablet Round,flat, white

Oi aneter 8 nm Thi ckness 2. 90 nm Mean weight 175.8 ng

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

irrespective of their size.

5 2. Dissolution curves with and without the presence of
alcohol in the dissolution medium

Coated 40 mg tablets prepared according to Example
4.3 are tested in dissolution under two conditiocns:
10 a) 0.1 N HCl medium without ethanol
b) 0.1 N HCl medium with 40% ethanol
Les dissclution conditions are as follows:
rotating paddle method, paddle rotating speed: 100rpm,
volume of medium: 900 mL, 1 tablet per vessel. The
15 oxycodone is assayed by 225 nm UV spectrophotometry.
The results of the dissolution tests are given in
figure 4.
It is found that, despite the presence of alcohol
in the dissolution medium, the tablets of the invention

20 maintain a sustained-release dissolution profile.

3. Dissolution curves in relation to pH

40 mg tablets prepared as described above in this
25 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:
30 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
35 of the dissolution medium, the tablets conforming to



Har dness 315 N Dianetral resistance 8.6 Ma It is ascertained that,
conformng to the invention, it is possible to produce tablets with very

hi gh crush resi stance possibly containing two active 15 ingredients, in
particul ar one opioid agent and one antagoni st agent bl ocking action of the
latter in the event of adm nistering of j4e tablet via intravenous route.

20 5.2. Dissolution profiles Dissolution tests are conducted, as in the
precedi ng exanpl es, under the follow ng conditions: 48 Type |l paddle

appar at us/ 100 m j H u £ di | utj npdjyu

m./ assay by cghginh%ﬁ%ﬁﬁﬁbgpé%%ﬁé%%%éoggtg?n%F3225n%?ggggggamfg%%QQ?Onn1
The profile iprgf¥éa.-figure 8. 51t is found that these ultra-hard tablets

show a sust ai ned-r ¢} gase yuifddL(80n%wfe iR racthyecbngradirent d«l gased
after 12 hours). Exangle 6:, Tabl ets contai ning mneral derivatives 10
Bbrets?

6. 1. Preparat PBnlBfepRBAE mpartifgs aithotethi s ¥ est PREFLGYpREduce
tabl ets conforbivagthget Herdoreant 49n theywhiah i nesab exci peendss aferused as
chi ef ingredient of thg conprgssion.natrix. T:pl s are re%gr%% cgntaining
oxycodone and®t¥ dPfal E¥YEfm pRbsphat eV i hifdist ‘?ﬁ%ﬁﬁﬁbr ssé) to replface the
exci pi ents of rkbkebhbsddnc8R@ andeAtieaeledPHin®2(r) type used in the preceding
exanpl es. The preparation nethod is identical to the one described in
Exanpl e 1 (granul ation of oxycodone then 20 physical mxing with the
powder ed exci fi-8nt StebilAEyceHFYAEASSi on i xture). The gener al
productiopy f oygmsl 3 . f @i hfagae sitalpliglityf bat ch XCOX 5723) containing a dose of
20nmg is given in followng Table 22. 25 Table 22 Raw materials %%/tab
The coated tablets containing 40 mg oxXycodone,

obtained following the above-described methed, are

examined with regard to stability in order to determine

their reaction to storage.

15 The tablets are stored 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

20 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 ImpuritiesfHardness
dose storage of water
mg/tablet
Blister 40.9
40mg 0.17% > 500N 3.5%
Al/AL CV 0.5%
HDPE | 19.9
20mg 0.17% 440N 3.6%
bottles ' CV 3.5%

25



(%9 G anul ated oxycodone (XOXY 5634) 22.57 12.90 Entonpresse 151.21 86. 40

Syl oid 244FP 0.35 0.20 Magnesium stearate 0.88 0.50 Tot al
The m xture obtained is conpressed as in Exanple 1

175.00 100.00 49
The physi cal

characteristics of the tablets after conpression are given in follow ng
Tabl e 23: 5Table 23 Description of tablefy Round,flat, white Dianeter 6 mm

Thi ckness 3.16 mm Mean wei ght

10

15

20

25

30

4.3.2. Dissolution profiles obtained after a storage
period.

These dissolution profiles are obtained under the
following conditions: rotating paddle method, paddle
rotating speed: 100 rpm, volume of the dissoclution
medium: 900 mL, pH 6.8.

These are given in figures 6 and 7.

It is found that not only is the quantity of
active ingredient maintained over time, but also that
the release profiles of the active ingredient and the
extreme hardness of the tablets are maintained after a
storage period of 6 months.

The tablets conforming to the invention are
therefore stable and show a dissolution profile which
is both pH-independent and independent of the presence
(even strong presence) of alcohol in the dissolution

medium.

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°
0OXY/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 contalining a dose of 40 mg. (batch
N°121777, explry date April 2007, Purdue).



178.8 ng Hardness 170 N D anetral resistance 5.7 Ma It is
ascertai ned once again that the crush resistance obtained is well above 4
MPa, even though no heating step of the m xture or of the conpression 10

tooling was necessary. 6.2. Dissolution profile The tablets so
obtained are then placed in a dissolutiopsnmedium 15The dissol ution
conditions are the followi ng: Type Il paddl e apparatus; paddle rotating

speed: 100 rpm nedium pH 6.8; vol unme of dissolution nmedium 900 m ;
continuous UV at 2 m 0 e.r I I Lp.fi 9.
201t is found that %?‘%e ?éﬁ?@fﬁn%o%rs;rgngnfrﬁc%qtfﬁé ?é\ksteaﬁltrly% %Eteaig%g{f%usi ng
m neral exci pilentfsaune dhland othel pasanexygcodone gverpradr gogetyiery igxt ended
time period. 25 1EXRMRlL Bip1dug (ahlige tests 8.1. Crush tests The
objective of this exanple is to determne the difficulty in breaking or
crushing and optionally 50 obtaining a powder fromthe Oxycodone tablets
conform ngsto the invention, conparedrubiB tablets of the reference
oxycodone pr¢duct (OxyConti n(D) . Four _negans re chaosen to
i npl ement thi|s st %Pa?&t%rpl aced-FRSEnétBRSP RECRY dbrof NEPECEG Ly knife
ni

(Opi nel (r) pocket k e type) ¢of veanspoon a@wnbi patmMeanplijerscv
G 11 culty v ddeas Arediin s of atlon 120 the Har dnbedsotoPhd + 4l et | -
The physi cal |chafggt énéstess of [t heéOtést ed kycodone BabDet g arEi givep in
Table 24. 15Yabjg-24,y 1/ mu) | 667.109 | 16.9 | 611.848 | 21.9
AUC.. (ng h/ mL) ©679.846 17.1 614.960 21.7
AUCt/e (%) 98.17 1.7 99.48 0.3
Ke1 (hours™) 0.1154 24.0 0.1561 16.4
Ti/2 e1 (hours) 6.39 28.0 4.56 17.2

Note: For Tmx values it is the mean value which is
indicated; CV: Coefficient of variation; Ko1:

elimination rate constant; Ti;z e1: elimination half-

10 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
15 there is no 1loss of Dbio-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

20 that the ratio of their Cmax to the Cmax observed after



Hard- Crush Tested W. resis- Thickness Size Shape ness tablet
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administration of OxyContin® extended release tablets
having the same dosage, does not exceed 0.7.

Also, these matrix tablets containing oxycodone
according to the invention have a plasma profile after
once—-a—-day administration in man, such that the ratio
of AUCe observed with these tablets to the AUC» value
cbserved with bxyContin@ extended release tablets
having the same dosage, lies within the bicequivalence
interval of 80 to 125 %.

These results are particularly advantageous since
they mean that the oxycodone is just as well absorbed
by the body as the reference 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 oplate antagonist, which inhibits
the activity of oxycodone if the tablet is tampered
with for administration via injection. When the tablet
is taken in usual manner (oral route), the naloxone
does not exert its 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.



(N) (MPa) OxyContie Dianeter Round 20mg 3.43 7.24 mm pink 135.9

105 2.7 Length

47

The .general formula of the tablets thus

manufactured (batch XCOX 5731) is summarized in Table

20 below.

5 Table 20
Raw materials Mg/tab (%)
Granulated oxycodone 22.66 12.51
Naloxone 2HC1.H;0 6.10 3.37
Kollidon SR® 75.54 41.71
Avicel pH102® 75.54 41.71
Syloid 244 0.367 0.20
Magnesium stearate 0.21 0.50
Total 181.1 [100.0

After compression the tablets have the physical

characteristics given in following Table Z21.

10 Table 21
Description of tablet Round, flat, white
Diameter 8 mm
Thickness 2.90 mm
Mean weight 175.8 mg
Hardness : 315 N
Diametral resistance 8.6 Mpa

It is ascertained that, conforming to the
invention, it is possible to produce tablets with very
high c¢rush resistance possibly containing two active

15 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.

20 5.2. Dissolution profiles
Dissolution tests are conducted, as in the

preceding examples, under the following conditions:



| nventi on
mm

less than that of the tablet conformng to the invention.
pliers allowed rough crushing of the tablets (pieces of 1 to 2 mm,

11.0 nm ol ong (20 ng) 3.30 Wdth white 175.9 467 8.8

5.5

The crush resistance of the reference tablets is 3.3 tines

20The use of

bot h

for the reference product and for the tapgets of the invention. After the
rough crushing step using pliers, use of

10

15

20

25

Type II paddle apparatus/100 rpm/ medium pH 6.8/ volume
of dissolution medium: 900 mL/assay by continucus UV
spectrophotometry at 225nm/vessel width: 10mm.

The profile is given figure 8.

It is found that these ultra-hard tablets show a
sustained—-release profile (90

e

of the active
ingredient released after 12 hours}.

Example 6: Tablets containing mineral derivatives
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




the | aboratory nortar enabled a fine powler to be 25 obtained in both

cases. However, the use of the nortar 51 on intact tablets conformng to
the invention did not permt their crushing. The crushi ng

difficulty observed on each of the types of tablet
used is 5 summarized in follow ng Tabl e
Pliers Mrtar

crushi ng,

10
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The mixture obtained is compressed as in Example

The physical characteristics of the tablets after

compression are given in following Table 23:

Table 23
Description of tablet Round, flat, white
Diameter 6 mm
Thickness 3.16 mm
Mean weight 178.8 mg
Hardness 170 N
Diametral resistance 5.7 Mpa

It is ascertained once again that the crush
resistance cobtained is well above 4 MPa, even though no

heating step of the mixture or of the compression

tooling was necessary.

6.2. Dissoclution profile

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

The dissolution conditions are the following: Type
11 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 Dbreaking or crushing and optionally

inrelation to the tool
Table 25 Knife Coffee spoon
OxyContin(r) 20ng Easily cut, Chipping Easy crushi ng Easy
chi pping Very easy crushing Invention 20 ng Difficult to cut,

no



crushi ng Crushi ng inpossi bl e Easy crushing, chipping Crushing inpossible
(wi thout prior cutting) The reference OxyContin(r) product can
be crushed 10 fairly easily, irrespective of the neans used. Since it has
| ow hardness strength, it has a tendency to chip. On the other hand, the
tablet conformng to the invention can oy be crushed w th conbination
pliers; a knife only achieves cutting but no crushing. After 15
cutting, the pieces can be ground in a nortar. 8. 2 Di ssol ution tests

A tabl et cut Si a a t I rus ng
pliers are su%jegiﬁ%ngo 2920 q@%%iut?gﬁ%teégk%o an %d n% nglg§g
cutting and ceoasfibhgion ﬁﬁetﬂKSsbhwenbnOproﬁpméar@dnp@ﬁéu Wﬁblﬁ%ﬁlpﬁtact
tablet. This £ﬁétré§e£85eg%§9ceaohét gboé@% §6z§c@ﬁ@p§®¢d fol | owi ng
Exanpl e 4, and on the OxyContin(r) erence product. 2, The di ssol ution
nmethod is as foIIo%@urcﬁﬁﬁﬂﬁuﬁﬁ§ed@§9ﬂQH|§ﬂ1lWﬂ%ﬁRﬁQﬁl%ﬁF%ﬁﬁ?%ﬂ1ﬁPﬁG 8,
900ml of ﬁEdeMh@@a MﬁsﬁﬁbreégiﬁblBgdééddkedﬂﬁfh@dlt?add|e rotating speed:

Tomm " measur enent By RV S pLOPHBE DT HGECKBRGE RS 225 nm .  Readi ngs. ar e
taken every 5 nlnu%eSOﬂﬁeengpbha first hour, then every 15 mnutes up to
24h. - combination pliers '
- glass mortar and pestle (laboratory glassware}
10 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.

15 Table 24
Crush
Hard- .
Tested . we. resis—
Thickness 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 conforming to
the invention.

20 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 1laboratory mortar enabled a fine powder to be

25 obtained in both cases. However, the use of the mortar



The results obtained for dissolutions in the pH 10 6.8 nmediumare given in
followng Table 26 and in figure 11. Table 26 Tinme (h) OxyConti ne20ng batch
122810 Oxycodone 20nmg XCOX 5726 Whole tablet Tablet cut in half Tablet in

pi eces Whol e tablet Tablet cut in half Tablet in pieces 0.5 35.9 50.8 61.0
1.3 8.6
51

on intact tablets conforming to the invention did not
permit their crushing.

The crushing difficulty observed on each of the
types of tablet in relation to the tool wused 1is

5 summarized in following Table 25:

Table 25
, Coffee ,
Knife Pliers Mortar
spoon
. ® FEasily Easy '
OxyContin Easy , Very easy
cut, ) crushing, ,
20mg , i crushing . ) crushing
Chipping chipping
, , Crushing
Difficult , .
, , Easy impossible
Invention to cut, Crushing , ,
, , crushing, (without
20 mg no impossible , , ,
, chipping prior
crushing X
cutting)

The reference OxyContin® product can be crushed

10 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

15 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 wusing pliers are subjected to a

20 dissolution test to analyse the impact of cutting and

crushing on the dissolution profile, compared with an

intact tablet. This test is conducted on batch XCOX

5726 prepared following Example 4, and on the
OxyContin® reference product.



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 69.4
82.3 91.6 17.3 39.4 62.2 4 76.2 87.0 95.4 24.9 49.7 70.4 6
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The dissolution method is as follows: continuous

dissolution,

dissolution medium pH 6.8, %900ml of medium

per vessel, rotating paddle method, paddle rotating

speed: 100 rpm, dosage: 40mg active ingredient per
5 vessel, vessel thickness: 10mm; measurement by UV
spectrometry (wavelength A = 225 nm). Readings are

taken every 5 minutes during the first hour, then every .
15 minutes up to 24h.
The results obtalned for dissolutions in the pH

10 6.8 medium are given in following Table 26 and in

15

figure 11.
Table 26
OxyContin®20mg batch
Oxycodone 20mg XCOX 5726
. 122810
Time
Tablet Tablet Tablet | Tablet
{h) Whole . . Whole . ,
cut in in cut in in
tablet ) tablet )
half pieces half pleces
0.5 35.9 50.8 61.0 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 9.4 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 5.7 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 1i.e.

sustained-release coating,

without a
whereas the profile of the




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
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tablet of the invention {(« QD ») is close to that
targeted for a sustained-release tablet.
"The cutting in half of the tablet accelerates
dissolution, and acceleration is increased when the
5 tablet is cut in pieces for both types of tablets,
making the active ingredient more rapidly available for
absorption via oral route.
However, the profile of the oxycodone in the
crushed « QD » tablet, conforming to the invention,

10 remains a sustained-release profile.

8.3 Evaluation of extraction of the active ingredient

The tested tablets are also evaluated regarding
the extraction of their active ingredient for

15 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

20  syringes.
The Stéribox® contains:

- two 1 ml syringes,

- two 5ml doses of water for injection
preparations,
25 - two cups so-called « Stéricup® »

- twe filters

Extraction of oxycodone from the reference product
and from the tablet conforming to the invention is
conducted as follows on each batch:

30 - 2 tests on a whole tablet,
- 2 tests on a tablet roughly crushed with pliers,
- 2 tests on a tablet of the invention c¢rushed

with pliers and then with mortar and pestle, and



99.5 95.3 98.4 100.7 24 98.2 99.2 100.4 100.5 101.5 151t is ascertained
that in a pH 6.8 nedium the dissolution profile of the reference product
is close to that targeted for the bare tablet i.e. without a

sust ai ned-rel ease coating, whereas the profile of the 53 tablet of the
invention (<< Q@ ") is close to that targgted for a sustained-rel ease

t abl et . The cutting in half of the tablet accel erates dissol ution,
and acceleration is increased when the 5 tablet is cut in pieces for both

e T on i ot o oI febRS BV LAGLERLENLABRLE LARLERYy ALARIE T or

absorption via oral r of he oxycodone in
the crushed " QD " tahl et mcodfrorning to the invention, 10 remains a

sustained- rel ease Brof idesd 3 %&@é@fdrp@nﬁlﬁwf@%@m&%ﬂ heyRaticee

i ngredi ent The tested tablets are al so eval uated re%ardln t he
extraction of WHel rthet$1Reriker@di ént ther nesifpBcEvarlable vor@eady) i cant
used the sg-cajlyed " Steriboxi D' kit available in pharnmacies and desi gned
for drug addicts, for the purpose of preventing the transm ssion of

pat hogeni ¢ agents rou e. exchange of cQ nt am nated .20 syrin es; The
St eri box(r) contalhg' #hﬁf%% 9 Fringrged 20:7exP2altion 16 'Hh

t wobnildosesof widsrifidrddjiacttiton leaflet supplied with the Stéribox®:

1- place the prepared sample {whole, roughly
crushed or ground} in the cup,
10 2- add 2 ml water using a gauged pipette,
- 3-mix wusing the plunger of the syringe for 2
minutes,
4—heat the content of the cup with a lighter for
1 minute,
15 5- check the rémaining 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
20 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
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 summarized in
30 following Table 27.



preparation

s, 25-

two cups so-called " Stericupe

t wo

filters

Extraction of oxycodone fromthe reference product and fromthe tablet
conformng to the invention is conducted as foll ows on each batch: 30- 2
roughly crushed with pliers,
2 tests on a tablet of the invention crugfed with pliers and then with

2 tests on a reference tablet directly crushed

tests on a

nortar and

in a nortar.

whol e tabl et,

pestl e,

2 tests on a tabl et

and 54 -
The tested extraction mediumis the water supplied with

the Steriboxel, in the naxinun1availafg§ngqipne (2 5n1) The operatlng node
used for extractton—is—theone—described—rnthe teaftet—supptied—wth the
Steri box0:| 1-pl ace t he prxyfanédnsadpd éeatwhol e| .rou $ rusgﬁﬁb und)
in the cup, 102-add 2 nl water 1ysgpg a gauged F%@? éy Oy §$€7gp
pl unger of{the syringefor—2qmnutes, 4= neat e content of g cup muth a
lighter fof | minute| 155- che*@oﬂﬁﬁlYe g| vel.upe aﬁ?%@hﬁéangg thhe
S . ] 1la H% T n?
remai ni ng yvolune is 1. Ficht.8hed NE so ut|on Using dduensterile Tiflter
contained |n the Sterlbeh(¢§ and previ|ousetpl aeadd &tn |t he %zrlﬁ@bletf
necessary j %he cup-solutionint bR syringe,
7-dilute t1ecbhtéﬁ@te in watef to obtgin a theoretical concen%r ation jof
active ing'e%gent f Qopt 8-,candugt a1aly | epl ac t
extraction|s 'VEﬁFg wa e% f or ﬁ e refeﬁ%ﬁce produc? andgf%e “%orloduct .
The resultsnthahEemontents obtai ned_gnd the éxtractiqgn yields for each of
the tests are summarijzed in 30 following Tabl ¢ 27. 53 Table 27
CV (%) - 4.6 3.3 4.1 2.1 15.9
Yield 2.0 % 86.2 % | 97.4 % 1.3 %| 30.4 % 79.6 %
* The results concern a single test, the second test
being cloudy and the result unusable.
5
It is found that the extraction yield is low with
a whole tablet, irrespective of the tablet used.
However, extraction yields are higher for
OxyContin® in all tests. In particular, when the tablet
10  conforming to the dinvention is roughly crushed, it
releases close to 5 times less active ingredient than
the reference product used under the same conditions.
These results show that abuse by intravenous route
can be achieved more easily with oxyContin® than with
15 the oxycodone « QD » tablets of the invention.
Only pliers are required to obtain good extraction
of OxyContin® whereas for the Oxycodone « QD » tablets
of the invention an additional tool is reguired to
achieve efficient <crushing and thereby increase
20 extraction yield. The tablets of the invention are

therefore particularly effective to deter drug abuse of

opioid ingredients.



OxyContin 20ng batch 122810 Oxycodone 20ng XCOX 5726 \Whol e tabl et Roughly

crushed tablet G ound tablet Wole tablet Roughly crushed tablet G ound

tabl et Content obtained ng/tablet 0.37* 16.3 18.4 0.25 5.8 15.2 CV(%

10

15

20

25
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Example 9: Microtablets of hydromorphone

9.1. Preparation of the tablets

In this example, very hard, non-coated tablets are
produced conforming to the invention, which contain
hydromorphone, an alkaloid derived from morphine having
powerful analgesic action used to treat pain and hence
subject to drug abuse.

Microtablets 3mm in diameter are prepared

containing a dose of 3 mg hydromorphone.

9.1.1. Preparation of the ingredients
The composition of the tablets 1is summarized in
Table 28 below.

Table 28
Ingredients Percentage [%] Weight
(mg/tablet)

Hydromorphone HC1 12 3
Kollidon® SR 50 12.5

Avicel® PH102 36 9
Silica 1 0.25
Magnesium stearate 1 0.25

Total 100.00 25.00 mg

9.1.2. Compression

The hydromorphone is first mixed with the
excipients forming the compression mixture (Avicel
PH102, Kollidon® SR and silica) after a screening step
intended to remove large-size particles and other
aggregates. Mixing uses a dry process in a conventional
blender (V Blender) for 20 minutes. The powdered
magnesium stearate is then added to the mixture and the
whole is again mixed for 2 to 5 minutes. Compression of

the final mixture obtained is obtained by direct

4.6



3.3 4.1 2.1 15.9 Yield 2.0%86.2%97.4% 1.3% 30.4% 79.6% * The results
concern a single test, the second test being cloudy and the result

unusable. 5 It is found that the extraction yield is low with a whol e
tablet, irrespective of the tablet used. However, extraction yi el dsare
hi gher for OxyContin(r) in all tests. Ingparticular, when the tablet 10
conformng to the invention is roughly crushed, it releases close to 5
times | ess active ingredient than the reference product used under the sane
condi ti ons. r I S t use ADy.4nt.raven o] can be
achi eved nor e 84 FgggaﬁFh%%ﬁyégﬁt?ﬁ%&?ﬂgkéﬁpm?tﬁpfgkﬁﬁéﬁBxygggﬁﬁeﬁiﬁ Q"
tabl ets of th&OtA¥ENPIress, usSindgxLIRideeP L ¢RI PRACRSS 0Bt Bn 1§ood

extraction of y@«yEeati NChl wheneas tompthesPxycedene i5 @B .8 kablets of the
invention an additional tool "is required to achieve eff|C|enL%crush|ng and

thereby increase 28NextFRAIGREAHIES TRE thE iSOt iHe FAREREF oR ST e

t her ef or e par yiigkhanhy feflflegtinge Ta@1éetar, drug abuse of opioid ingredients.
56 Exanple 9: Morotablets of hydronorphone 9.1. Preparation of the tablets
In this exanple, very hard, non-coated tablets are 5 produced conformng to
the invention, which contain hydronorphiohe,2%n al kal oid derived from

nor phi ne havi ng %%W%%f%hm%%§]%ﬁsk%gﬁﬁﬁﬁPn used toRbﬁ%@sL@%ﬁn and hepce
subj ect to drug—abuse: M-c+ot-aptets—3mmin—diameter—areprepar ed
10 contai ni ng a_dose Mgln3 weg diyrdrgrtor phone. 9. 1. 1. #¥ eparation of the
i ngredients Thickness (mm) 3.47
Hardness (N) 108 N
Crush resistance (MPa) 6.6 Mpa
Friability (%) 0.0

The hardness of the tablets obtained is greater
10 than 108 N, i.e. a crush resistance of more than 6.8

MPa and with zero friability.

9.1.3 Dissolution profile
The dissolution profile of the tablets prepared in
15 this manner is measured by 12-hour UV spectrophotometry

under three conditions:

a) Without alcohol in 0.1 N HCl medium,
b) With 20% alcohol in 0.1 N HC1l medium,
20 ¢) With 40 % alcochol in 0.1 N HCl medium.

The dissolution conditions are as follows:
Type II paddle apparatus; paddle rotating speed: 100
rpm; velume of dissolution medium: 500 ml; 37°C; filter
25 45 um, automatic sampling (closed circuit) at sampling
times of 5, 15, 30, 45, 60, 120, 180 and 240 minutes.
UV analysis at 280 nm with 1.0 cm cells; 10 tablets of
hydromorphone are deposited in each vessel (equivalent
to 30 mg/vessel).



The conposition of the tablets is summarized in Table 28 bel ow. 15Tabl e 28
I ngredi ents Percentagel961 Wi ght (ng/tablet) Hydronorphone HCL 12 3

Kol l'idon(r) SR 50 12.5 Avicell 0 PH102 36 9 Silica 1 0.25 Magnesi um stearate
1 0.25 Total 100.00 25.00 ng 9.1.2. Conpression The hydronorphone is first
m xed with the 20 excipients formng theggonpression m xture (Avicel PH102,
Kollidon(r) SR and silica) after a screening step intended to renove

| ar ge-si ze particles and ot her

Dissolution results are given in figure 12.

It 1is found that in all cases the tablets
conforming to the invention show a sustained-release
profile which is not modified through the presence of

5 ethanol in the dissolution medium,

The hydromorphone tablets conforming to the
invention therefore have both excellent crush
resistance and good alcohol resistance. They are
therefore fully suitable for active ingredients which

10 may be subject to accidental misuse or to drug abuse.

Example 10: Tablets of morphine sulphate

In this example, ultra-hard, non-coated tablets
15 containing morphine sulphate are prepared, and their
resistance to alcohol present in the dissolution médium
is compared with that of a morphine sulphate
formulation sold commercially under the trade name
Avinza®. The tablets of the invention contain a dose of

20 30 mg.

10.1.1 Formulation

First microgranules of morphine sulphate are

prepared by ccating neutral particles of size 500 to
25 600 pm using a binding agent: HPMC.

These microgranules are then ground in a mortar to
obtain a fine @particle size allowing homogeneous
mixing. The grindings are then mixed with the
compression excipients to obtain the mixture which can

30 be used to produce the ultra—hard tablets of the
invention. The type and proportion of each excipient

are summarized in Table 30.

35



aggregates. M xing uses a dry process in a conventional blender (V Bl ender)
for 20 m nutes. The powdered 25 nagnesium stearate is then added to the

m xture and the whole is again mxed for 2 to 5 mnutes. Conpression of the
final m xture obtained is obtained by direct 57 conpression of the m xture
on a 6-station, Sviac RT6 rotary press, 99si ng extra-deep concave punches 3
mmin dianeter. The applied conpression force is 17.8 KN. The
characteristics of the resulting tablets are 5 given in follow ng Table 29.
Tabl e 29 Batch nunmber of tablets RDIGQ931ChVean wei ght(ng) 23.8 ng
Thi ckness( mMmy—347 Hardness(1Yy 168 N Crushr rest stance(WPa) 6.6 Wpa
Friability(9_0.@atch numbghe hardness of theNPQ@IZEItzélobt ained i s gfeater
10 than 108 N, i.e. a crush resistance of nore than 6.8 NRaand wthjzero
friability. 9.1.3IDgssdlieniten profi Percentage The di ssol utio rofl | ¢ of
the tablets prepared in 15 this nner is measuredlby {@gﬁﬁﬁblg

spect rophot ofret ry ur@murﬁ@ree condi ti ons: ) Wthout alcohol|in 0.1
N HCL nmedi um Wt h 0°o al cohol in 0.1 N|HC1L nedium 20c) Wth 40
% al cohol in]o0. I‘ilﬁxf%ﬁﬁa Ja‘?%rf? he di ssphuss on conditionsyargas fol | ows:

3%

Q)

morphine sulphate
{batch NPOG2M2)
Kollidon® SR 39.74 145.05
Avicel® PH101 39.58 144,47
Syloid® 244 0.20 0.73
Magnesium stearate 0.50 1.825
Total 100.00 365.00

10.1.2. Compression
Compression of the final mixture obtained is
5 carried out on a tablet press (PR-12, Sviac) using
round punches 10 mm in diameter and a compression force
of 26.1 kN.
The characteristics of the tablets thus obtained

are given in following Table 31.

10
Table 31
Batch number of tablets NPO62M2L1C1
Weight (mg) 365
Shape Round and flat
Diameter (mm) 10
Thickness (mm) 3.7
Hardness (N) > 343.23

Crush resistance (MPa) > 5.9
Friability (%) 0.0

The hardness of the tablets obtained is greater
than 343 N i.e. a crush resistance of more than 5.9 MPa

15 and zero friability.



Type |l paddl e apparatus; paddle rotating speed: 100 rpm vol une of

di ssolution nmedium 500 m; 37C, filter 25 45 pm automatic sanpling
(closed circuit) at sanpling tines of 5, 15, 30, 45, 60, 120, 180 and 240
m nutes. UV analysis at 280 nmwith 1.0 cmcells; 10 tablets of

hydr onor phone are deposited in each vessgh (equivalent to 30 ng/vessel).
58 Dissolution results are given in figure 12. It is found that in al
cases the tablets conformng to the invention show a sust ai ned-rel ease
profile which is not nodified through the presence of 5 ethanol in the

di ssol uti on nedi um . The hydronorphone tablets conformng to the
i nvention t herdt dr-é® hRASIAH ST ATXHL]F ush resi stance and good al cohol

rgsi st agce- ghey arme et h@igé@miti@hl Yorufiitiabl @gf Qmeagtéﬁﬁefﬁgrpﬁfﬂ;ﬁl&feﬂ whi ch
10 may be subject to accjdental msuse or to drug abuse. e 10:

Tabl ot s of oAU phdt SN TH bt 8, THAGHE ol hennCHAt O

tabl ets 155commatimupinargtetneg sl phtate tanendueregdrred camaiittheinrs resi st ance
to alcohol prese .4t i | uti.qn di is conpared with that of a
nor phi ne suIphatgsyg&ﬁﬁﬁgi%g%§§b%dng%%%?gﬁgﬁﬁy’under the trade nane

Avi nza& The t abl bt §ligfh 1248 iadvamitdlonircdritcaimedd uose of 20 30 ng. 10.1.1

Formul ati on o) wifdH Sto ¥ oeganulies 9fe MAARe sul phate are prepared
by coat.ing neutra? articles of size 500 to 25 600 pm using a binding

agent: HPMC. sedhPEPOYLARTI esCAE tHINE gr 6FRd i A%a M@0
obtain a flone parddigdle spzadakl owpisrhanmgenegsBumé Xi Bg. THiesgriuidiolgs are

30 be used to Brbtte Tho it ree it T Gt GPatb T uBhtish. o7 14pe and
proportion ofImadmhaeﬁ;pemnves&ebunnariged in Table 30. 59 Table 30 Batch
e NPOrbeL | LS LG AELCR it il s & ound

It 1is found that 1in all cases the tablets

15 conforming to the invention have a sustained-release
profile which 1s not affected by the presence of
ethanol in the dissolution medium. These tablets
therefore have major resistance to alcohol, imparting a
distinct advantage to the tablets of the invention over

20 other commercially available, sustained-release
morphine sulphate tablets.

Comparative dissolution tests were conducted on
tablets prepared‘ according to the invention and on
commercially available morphine sulphate tablets

25 {Avinza®) . The dissoclution method used was the same as
the one described previously, with the sole exception
that the dissolution medium is a 0.1N HCl medium. Two
conditions were tested: 0.1 N HCl medium in the
presence of 20% ethanol (A) and 0.1N HCl medium in the

30 presence of 40 % ethanol (B).

The dissolution results are shown figure 14.

The commercially available product shows a very
rapid dissolution profile and 1s not a sustained-

release form., Additionally, it has 1low alcohol



19.98 72.927 Kol lidone SR 39.74 145.05 Avicel (r) P1-1101 39.58 144. 47
Syloid(r) 244 0.20 0.73 Magnesium stearate 0.50 1.825 Total 100.00 365. 00
10.1. 2. Conpression Conpression of the final mxture obtained is 5 carried
out on a tablet press (PR-12, Sviac) using round punches 10 mmin di aneter
and a conpression force of 26.1 kN. ¢iThe characteristics of the tablets
thus obtained are given in followng Table 31. 10 Table 31 Batch nunber of

tabl ets NPO62M2L1C1 Wi ght (ng) 365 Shape Round and fl at
tolerance since the dissolution rate increases with the

quantity of alcohol present in the medium.
On the other hand, the dissolution rate of the
tablet according to the invention is not modified by

5 the presence of alcohol in the medium.



D anmeter(mm 10 Thi ckness(mm 3.7 Hardness(N) >343.23 Crush resi stance(MPa)
>5.9 Friability(% 0.0 The hardness of the tablets obtained is
greater than 343 Ni.e. a crush resistance of nore than 5.9 MPa 15 and zero
friability. 60 10.1.3. Dissolution profiles The dissolution profile of the
tabl ets prepared according to the inygention is neasured by 12-hour W 5
spectrophotonetry at pH 6.8 under three conditions : a)Wthout alcohol in
the nmedium b)Wth 20% al cohol in the medium c)Wth 40 % al cohol in the
medi um The di ssol ution coqgigiégw are as follows: 10 rotating
paddl e apparatus; volume of dissolution nedium 500 nL; paddle rotating
speed = 100 rpm one 30 ng tabl et per vessel. The dissolution results are
shown figure 13. It.is Wated-tihablublel,| nasesxt healtladlet sapbbdenf oifm ng to

the invention have a sustained-rel ease profile which is, not affected by the
presence of eFﬁiﬁBFlPﬂ e &Féﬁmqﬁi%ﬁFﬁ% ih%gr%ﬂ%%%t?ab?%?stgﬂeEQEEreyhave

mej or resistapgert anak&eBoled WRAE! bRGidddicshitashiagvantage to the tablets
of the invention over 20 othercomrercial |l yavail abl e, sust ai ned-r el ease

nor phi ne sul phat e—t abbets. active Conparatdivnti sebbuth omaestise wet ke
conducted on tg@{ets prﬁggred accordinqééo the, i nventi pn and on
comrercially & JebFe phi A& Yl pREAES ¢ abl t8P83=q viﬂ%b&%}p The

di ssol ution nmebhpdedsadmasyhieigane agatheropezdescriped tprqvi odgky, W th
the sol e exception that the dissolution nmediumis a 0.1N HClL nedium Two

condi ti ons werempgssedon) mp Y IHCTrapsaantit 1hetoradeneeglot 209¢ethanol (A)
and 0. 1IN H&l %%%Eﬁmﬁé}&ﬁgaof said tablet and contains at least one

excipient chosen from the group comprising sustained-
release, water—-insoluble, pH—independent, polymers,

mineral excipients and their mixtures,

- one or more of the following substances (a) to
15 {f) or a mixture thereof:
{a) a substance which irritates the nasal and/or
pharyngeal tracts,
{b) a viscosity-increasing agent, leading to
formation of a gel when the tablet is dissolved 1in a
20 minimum amount of water,
(c) an emetic substance,
{d) an aversive colouring agent,
(e) a bittering-substance,
(f) an antagonist of the active ingredient(s)

25 which may be the subject of drug abuse.

2. Matrix tablets according to claim 1,
characterized in that said compression matrix
represents 85 to 95 % weight % of the total weight of

30 said tablet.



30 presence of 40 % ethanol (B). The dissolution results are shown figure
14. The comercially avail abl e product shows a very rapid dissol ution
profile and is not a sustained-release form Additionally, it has | ow

al cohol 61 tol erance since the dissolution rate increases with the
quantity of al cohol present in the nedi ym On the other hand, the
dissolution rate of the tablet according to the invention is not nodified
by 5 the presence of alcohol in the nedium 62 Cainms 1. Water-insol ubl e, :
matri x tablets capabl e Witrix rellebst agacnme otimpr ecacriwectngrleditent s i nto
t he body 5 OVfI’ an _extended ti m% period contai.ning: - _one active

i ngredi ent wht ciPhy de t AR2LAGFEA T Ur U abdsEt di Tpbt s TP T RT FinC™
conpressi on MRLf}Xx Chanact gbkzed ikl 88 drCampRessin SRE{pXehiepresents
50 to 98 weight % of the 10 total weight of said tablet and contains at

| east one excipbeen &hosermongmutie ayaraddiprd staigl vl nedl YBeBase,
wat er -i nsaql ubl g, i ndependent . _pol rs,..m | . exclpL eir

m Xt ures, %l of @lﬁ_e- oﬁagm%ry mor éf of"yafrrfﬁee]?flor}r%ooqgm{bﬁige’subgganlgggp%gge%g 15(f)
or a mxture hBehaefrylic acid@) daesubsitances Wi chol yrilhgtles ddieohasal

and/ or pharyngeal tracts, , [(qu) a_viscosity-increasing agent,

| eadi ng to f OPHAYIER Sof O gdRCkAén BRE t BBVEC LS dirsddtired ST BV mi ni num

anount of wat ( i it : Y ive
#hxes, der%igtg@%gngk %d%ﬂ¥%ﬁ¥@§betates, D 1Bk VL S

col ouring agent, Ittering-su ance, (f) an

ant agoni st of ofhecdgtvivey 1 mgr edil édofs), 28iwhiach ewyipeente sud) eoeisf drug
abuse. 2.Natrix tabletsaccording to claim1, characterized in thatsaid
conpr essi oh nMBtFFR*FBpresents 85 to 95 % wei ght % of the total weight of 30
said tablet. 63 3. Matrix tablets according to any of clainms 1 and
2, characterized in that said conpression matrix conprises a mxture of at

| east two exci pi enfs ch¥3&mifr dmbdifdify aFePper st APl ARy &l 1T dE_S ol yners

to 3, characterized in that the mineral excipients
are chosen from the group comprising calcium
15 phosphates, aluminium and silicon silicates, magnesium

carbonate and theilir mixtures.

5. Matrix tablets according to any of claims

1 to 4, containing 0,1 to 10% by weight of the

20 total weight of the compression matrix of at least
one pharmaceutically acceptable excipient chosen from

the group comprising anti-adherent agents, agents
capable of improving tablet cohesion on compressing,
fillers, lubricants, plasticizers, bulking agents,

25 sweeteners and colouring agents.

6. Matrix tablets according to any of claims 1
to 5, characterized in that said active ingredient(s)
are chosen from the group comprising

30 psychotropics, neuroleptics, tranquillizers,

hypnotics, analgesics and anxiolytics.



5 of the famly of water-insoluble, pHindependent nethacrylic acids,
derivatives of polyvinylal cohols, polyners of lactic and glycolic acids,
starches, waxes, derivatives of polyvinylacetates, derivatives of

pol yvi nyl pyrrol i done, mneral excipients and their 10 m xtures. 4,
Matrix tablets according to any of claiq%_l to 3, characterized in that the
m neral excipients are chosen fromthe group conprising cal cium 15
phosphat es, al um nium and silicon silicates, magnesi um carbonate and their
m Xt ures. 5. Matrix tablets according to any of clainms 1 to 4,
containing 0,1 to 10% by wei ght of the 20 total weight of the conpression
matri x of at |east’ene ﬁﬁéﬁﬁﬁcé@ﬁlﬁﬂﬂya@EﬁﬁﬁQﬁﬂEoeﬁ@WmQﬁnc%%E§%nlfrom
the group compgisgng gabizadnaredl agenif. aganks £apaRl €Ak LAREAYLND
t abl et cohesion on conpressing, fillTers, lTubricants, plasticizers, bulking
agents, 25 sweeflengr standlool guoupg ageptrssing mophivid,r i xxyabbens,

according o any of clains to 5, characterized in_ that sajd actiye

i ngr edi en& s) %éffééé’ﬁBQé?H]erom]PWéB%%’%E RPsi ngxggorPhone, © tramadol
psychot r opi csReWAIRRL | CSodd AU Fbhz@hs1 RN Sen&Psh 9881 CEnane
anxiolytics. 64 V.Matrix tablets according to any of clains 1 to 6,
characteri zedsidtshat saidd actthedri ngr edicenesepéicnd o t hecgestpble

conpri si ng ”Dr%hE%%ti%é codone, 5 hydrocodone, hydronorphone, oxynorphone,
tramadol , netﬁa one, “codéi ne, fentanyl and buprenorphine, their salts and

t heir pharmaceutically acceptable derivatives. 108. Matrix tablets according
to any of _clains 1 to 7, characterized in that the antagonist agent of the

said actiV® ingredfent (¥ptihithtaky b tPeCetBiast W afdg Hbustaiys

nal oxone or ngl t{gxene op,eaetQfriNehr RharpReeutiLakhyageaept aklental ts.
15 9. Matrix tablets according to any of clains 1°to 8,
characterizeddfn that shey hevelen dutgsreddeatt(sg. which n@y N ribbet ablets

according to cl%ynl%, %D charag}erized ii t hat %m(jé{tfgxgggtiggcgonsists
of at |east ofdRIGStaitlediPd &X8E ST RRt RN ANCAgeBteT S EHB5eR™ f (o1 t he
group conpri Sigr telely ¢alar-esa tderdvat iaespant 1retshaeryl i ¢ pol yners. 2511,
Matrix tablets according to any of clains 1 to 10, characterized in that
sai d conpiéssion matrix contains a mxture of microcrystalline cellul ose

wi th [pol yvinyl acetateipal yvi | i (80:20) ] e rti on of
(1:1) and that sai?'actF§§n¥%%?%%?%%%833g§g?g%§§a§gb§wbﬁé£guﬁ?égpgoﬁ'drug
abuse bel ong tt@ t8he cjpeownw tefr izral gesitdmt theyl 2avdhtam xutas etositacepor di ng
to claim1l, characterized in that they have an outercoating consisting of
et hyl cel | ul ose.

10. Matrix tablets according to c¢laim 9,

20 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.

25 1l. Matrix tablets according to any of claims 1
to 10, characterized in that said compression matrix
contains a mixture of microcrystalline cellulose with
[polyvinyl acetate/polyvinylpyrrolidone (80:20)] to the
proportion of (1:1}) and that said active ingredient

30 which may be the subject of drug abuse belong to the

group of analgesics.



5 13. Matrix tablets according to any of clains 1 to 12, characterized in
that they are capable of releasing the active ingredient which my be the
subj ect of drug abuse over a period of nmore than 12 10hours. 14. MatriXx
tablets according to any of clains 1 to 13, characterized in that they are
capabl e of releasing the active ingredient which may be the 15 subject of
drug abuse over a period of nore than 2P hour s. 15. Matrix tablets
cont ai ni ng oxycodone according to claim1ll, characterized in that they have
a plasma 20 profile after once-a-day adm nistration in man, such that the
rati o of the Chmax observed after adm nistration of said tablets to the Cmax
val ue observed afte?. admanrskr atidnlefs OxpCantridifin) ekxd enddchimel| edde

tabl ets contaiping the sane,dose, does not 25exceed 0.7. 16. Matrix tablets
cont ai ni ng ox9866 ﬁEe5&58HgFﬂgtP6th5PH1Ti?ecﬁaraﬁ 8Fi zed“PAERGt their

pl asma profiI@dﬁggggiggcgfaégﬁyl@gmhghgggation in man is such that the 30
rati o of AUCoO observed for said tablets to the AUC. val ue observed with

OxyCont i né extended rel ease tablets 66 with the sanme dose, lies in the

interval of 80 to 5 . 17. trix tablets, accordi n f
claims 1 5 to 16, %ﬁara%?EF%§e&*¥H-N%%ta%%%ﬁg%gi Bg %%%iﬁﬂgtéf%gn%nge a
day. t38. 1 Mpt haxtd opsoshucesmt rirxt alpl=et s taegor direg ¢opapyeof o€l ains 1
to 17, characterized 10 in that it conprises the follow ng steps: _mxing
the active i n§PeGREAMNS) thi&t hathke V& cipideid of WHE Rk oMsesBfont Rt ri x,

opti onal grath%ﬁ@@% GPddrug abuse ovelOTRT B8$LBE A hdB&! L&y UngeEr

condi tions 15 chosen so that "said tablet has a crush resistance of at | east
4 MPa, adifant ageossly at | east 6 MPa. 19. Met hodaccor di ngt ocl ai mlL8,
characterized in that the conpression step is 20 conducted w thout the
conpression m xture or the conpression tooling being subjected to a heating

step either beforejar dupikrRExt R&AEUAl 2 6OFPALSS] 08 SIBP.of claims 1
to 13, characterized in that they are capable of
releasing the active ingredient which may be the

15 subject of drug abuse over a period of more than 20

hours.

15. Matrix tablets containing oxycodone according

to c¢laim 11, characterized in that they have a plasma

20 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

25  exceed 0.7.

16. Matrix tablets containing oxycodone according
to claim 11, characterized in that their plasma profile
after once-a-day administration in man is such that the

30 ratio of AUC» observed for said tablets to the AUCw

value observed with OxyContin® extended release tablets
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that it also conprises a coating step of said matrix tablet.
Met hod according to claim20, characterized in that it also conprises a
curing step of said outer 30 coating. 67 22. Use of a pharnmaceuti cal
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17. Matrix tablets according to any of claims 1
to 16, characterized in that they can be administered

once a day.

18. Method to preduce matrix tablets
according to any of claims 1 to 17, characterized
in that it comprises the following steps:

- mixing the active ingredient(s) 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 ¢ MPa.

19. Method according to claim 18,
characterized 1in 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.

20. Method according to either of claims 18 and
19, characterized in that it also comprises a coating

step of said matrix tablet.

21. Method according to claim 20, characterized
in that it also comprises a curing step of said outer

coating.
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22. Use of a pharmaceutical composition in the
form of tablets according to any of claims 1 to 17, for
the sustained administering of active ingredients which
may be the subject of the drug abuse, intended to
prevent the accidental misuse and/or to deter drug

abuse of these active ingredients.



