1 CRUSH- RESI STANT TABLETS | NTENDED TO PREVENT

ACCl DENTAL M SUSE AND UNLAWFUL! DI VERSI ON The
present invention concerns insoluble matrix 5 tablets
havi ng very high crush resistance. These matri x

tabl ets which are unbreakabl e under usual conditions,
non-friable and insoluble in an aqueous nedi um are of
particul ar interest as reservoirs for psychotropic
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i nhal ati on. The present invention also concerns

the method to obtain said tablets and their use for
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has been observed in the phenonenon of abuse of

certain psychotropic agents by drug addicts. The term
del i berate m suse or illicit use (or nore 30 usually
"drug-abuse") is used to qualify the use of certain
medi ci nal products for addiction purposes, in
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3 Abuse by parenteral/nasal route of

sust ai ned-rel ease active ingredients normally intended
for oral route, gives drug addicts the opportunity to
achi eve i medi ate, accunul ated psychotropic effects of
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achi eved. Drug abuse is al so acconpani ed by numerous
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t he excipients and of non-purified crush residues,

little or ill-filtered and no®sterile. Recent studies

35 report that sonme tanpered tablets are sonetines 5

di ssolved directly in the syringe, then injected

wi t hout any prior filtering, this practice being

directly responsible for nunmerous deaths through

pul nonary enbolism Additionally, the addition of

acids-5_in non-sterile |iquid, form(lemn juice) . _
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patent application US 2003/ 0143269 describes a
pharmaceutical formin which the opioid and the
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30 the sought after psychotropic effect. In this
approach, the pharnmaceutical form has a predoni nant

role to play agai nst abuse. However, here again the

chem cal association of two conpounds i s necessary,
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and cannot be injected either via parenteral route

owing to the very high viscosity of these fornul ations
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Said gels al so have the capacity to resist extraction

of oxycodone in the presence of an al cohol or acid,

the active ingredient remaining trapped in the network

formed by the gelling agent. 30These gel - contai ni ng

pharmaceutical forns are conplex formul ations, which

firstly require the use of high viscosity |iquids at

industrial level, giving rise to restricted handling,

and, secondl entall Jor res rrctron wi th ar .
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and 15 containing a particular grade of ethylcellul ose
(nonionic ethyl ether of cellulose - sold under the

trade nane Aqual oe), that is pHindependent, highly
substituted and of |ow viscosity. The crush resistance

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

20 20 kp (kiloponds) which, scaled down to the size of
tablets, is equivalent to around 1.4-2.8 MPa. Al so,

thls specral grade of ethylcellulose is
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35 such as trical cium phosphate or hydroxyapatite, by
11 direct conpression. For exafple, froma tricalcium
phosphat e powder, previously granul ated then
conpressed under conpression forces in the order of
300 MPa, it is possible to obtain tablets whose crush
resistance 5 (tensile strength) can reach 6.5 Mra.
Fbmever this article does not give any information on

the uch Saelets to relea e
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aving a cul ar wei ght o optiona

2 asocs at B0 Lt ROt RIS i O9B5 TieLe FaB Besobantion

be pifeparted usphgid nethhd win charctongrnises aagent, patent
conpr e r h ure

conaBR i SAr i S ALt bl B8 EBOS P g euc ical
heatfogxpodtr e whiep. Th@reb@ﬂ@lﬁheaW@att®eex9@§@Q@H§ﬁép are
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step even if of short duratlon is firstl Yy not
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|ncFEb§ﬂH§ Hee %oﬁgggf fhe S0 dds Cf CLa %ﬁ% %rmg With by
t hercafusha nay, trweuaﬂmmﬁamuomheodev¢M@panmu@tuae leads to
phar n@ﬁ%g;[ ICS:]_al tg,gr @WI§&P\L43 g’éehgg Sé@lfde to inhibition of
admi ni st active ingredrents havin
3ﬁsy¢ﬁwtﬁ®m@@teﬁﬁé@ﬁ @@anmtéhmaﬁeeﬁéﬁ§§sed over an 15

ext ended tperiods obpbi-BBch. €. t Wi pRaPAScButical form has a
phar naceuti cal structure which nakes both its crushin

g
and AMSSAESA Lt FOI hFBhPY-adi f39UIEE ofPegen However, ™ here
| Mpegsiibl erhandcheamidel W e ipreM@Ent s ft hewextdsca@@dmms is

and separati on he active in di ent fro

e see: ety 56 14 st Otk Fek nanpEREkbaSng, process
3addidricomight prystudia cpossidilse f or th| s pharmaceuti cal
formto be produced using an extrenely sinple

manuf acturing nethod;, that is rapid and | ow cost. The
appl i cant has unexpectedly found a novel, 25 solid,
oral pharmaceutical fornulation prepared sinply in the
form of sustained-release nmatrix tablets, that are
both insoluble and ultra-hard. Wth said tablets, it
is possible to prevent the phenonenon of acci dental

m suse and to curb and even elimnate the phenonenon
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The subject-matter of the invention is therefore

wat er-insoluble matrix tablets] capable of releasing
one or nore active ingredients into the body over

ext ended periods, preferably over periods of nore than
35 12 hours and further preferably nore than 20 hours,
13 containing at | east one active ingredi ent which nmay
be the subject of drug abuse dispersed in a

conpressjon matrix,. said nmatrix S :
oo e b an o T THEL §p anp A Tafins? dé8elives
sus# aiptectmasengl iemde, fmametunnwmnablethgkknnnﬁwhndeﬁnt is
ol I he d tu

oo s afldchat SHAPUENS SRTAhPEREATLE MY dND with

conalit t mﬁst@@t ngg@hﬁséﬁ%@sttﬁéieds&nd & obl@ted haompartment.

5”L@Qm%§§i§&aﬁf@hoéhétphgﬁﬁécéuﬁf@alaﬂ&ﬁﬁtﬁﬁéﬁyﬁéwlﬁlleads
| east MPa. 10Ad vantageously, he conpress
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ther@l;?iiﬂé@ tthhea orPL #6568, odr tfrddeacompeessjeorts, and

ng either before or d t.he act ual r
St PP BEEFALABIY ¢ he CPABFELECLOR oM 0" ERET kel its
| nveatibactiSrar ecospliet o produse phaoradeut tbah ferngimple
l(Fap§Ré§mQ eﬁ?%@ﬁ' Rg-hNEuAftLYe, 'E‘%F&Ee”t or
| ngredien éy contain, In particular opioid agents,
over a pethed oformandess, hvld ngete bl hggpaceutical

thegesaghiven RAied eis &91@§dt @'.Ee%u%%(t%n@'ed%lch may be
20Under the present invention, the te elibera

m sgge] 8PtdFGg aBW§Se iar ' UsRf TGRS n‘?ft any aft&gonist.
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articul ar noti o use co I g
1 he PG A T 0RelT Fhel Pna s L Bt st Darorm
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par ent e ct m ri Let ks 1
ocil, o Ao s diperniTeci ey, By  Sorhras; (b° sale
honbgénests thRdargénei egentr apflt RBecOF eMPERafastyhacids.

peri pherynof t Bﬁa%ﬁab@ﬁltﬁbal_rh@?%or g1 hest abhet ssaktained
present vention conS|st of a eneQus n xtu
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a cawaue&&uﬁérnﬁimdecohbwemzymaﬁ dﬁasheogasexoupmeatinal
chosen fromt ro C npr|3|n d I -
wat &F s AR5 uifﬁﬁigkﬁﬁk naepe ent 4§%m§§ %§§€¥ 3Flds’
excmﬁﬂeassngndjuheaﬂthwgtum@geleNt- imd@ﬂdth@NﬁTeE@ﬁY are
i nv I be . termconpression matrix is used to
des?g%é%g gFI the excipients which 5 take part in the

2%ohesi onObf e @lEbtet NaBd) d a@YnPHEEEIGH nediPS&riRg of the
bot h\é@?n%'ire@%%@allm&ﬁﬂdraiéa@egerﬂﬁjﬂbgbﬁjﬂmﬂmdIbf active

(hy hilic matrix porous n
natﬁpﬁgepé§ .uﬁ?ﬂ%gqongPa&ﬁhr“FﬁﬁBﬁg% gaYﬁﬁ’agﬁQﬂgntlng
I Ngredd eltimedvd teda dGEEaset<Mhryhenatﬁlwdzﬁngxedxeﬂmeln an
pH COﬂdIthﬂS Q he Ster

ConprBs s MRT Tt he opmdaitpitantings  ghemical
303ed:otmre¢@s|ogmaxfe talel atdtevmnmrte@e-@m of the tablet
(the act 'Pé%enrt];gr§8bfm:a9%ohngff?dQ@@@?Ol%%ﬁﬁerdescrlbes an
granul ated or not e constituents of the 15 ,
conredls| s ake r EFMbeforp el riiighprestrbRefngglease, in

tablmhc,frprtme activd rb];ilrtﬂcprﬁwgdﬁﬁfﬂ liGAtd vcidied with a
noti.ons of .crush resistance of hardness. are

bath .
usedt G BEh s ST e a0, fbgenit TR since
36hartact erezds t hm ) densigpe ssittreengtitamgfes hecd ablhst  active
under a dianmetral -conpression test. A round tablet is
pl aced between two jaws, one of which is fixed and the
ot her nobile. Hardness corresponds to the force
applied by the nobile jaw which causes rupture of the
tablet into two nore O 25 | ess equal parts. It is
expressed in Newmons (N) ou Kilonewtons (kN) (see
Eur opean Phar nacopoei a: ref: 01/2005:20908). Crush
resistance is inferred from nmeasurenent of



hardness: it is a paranmeter which takes into account
30 the surface area of the talfl et exposed to the
force, and corresponds to strength per unit surface
area expressed in Pascals (Pa) ou Megapascals (MPa), 1
MPa corresponding to 1 Newton per mm2. Crush
resistance is a paranmeter of particular interest to
conpare the 35 behaviour of tablets with different
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' ”gn@mmnmﬂt@f?m@cmﬂfymrrﬁh@aw titheretf bye imeredient
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30 These gel-containing pharmaceutical forms are
complex formulations, which firstly require the use of
high viscosity liquids at industrial level, giving rise
to restricted handling, and secondly entail major
restrictions with regard to packaging (use of bottles

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



10 or non-friability makes the tablets practically
unbr eakabl e usi ng conventional? or donmestic techniques
(spoon, nortar, lighter...). The tabl ets of the
invention are also practically insoluble in an aqueous
medi um even at |ow pH (pH <3). 15 These
characteristics make themdifficult to adm nister via

parenteral route. The tablets of the invention
are alsq,insoluble in_an,al cohol di h
t hat thgqy CHh P&t aifsoevkélr?wl afg%ho IE]ls |%ges e acture

t henatbyi -avbadiays 20 factd rdent Bgh nhgpndeess. Patent EP 0 974
A@déégonaégxrﬁbgﬁargws%é%éﬁ b ifwent hon, g@%%&u%%lng a

thelir extrene resistant outer structure, all
susluaiiwhéwe%\sélbﬁmﬂﬁe mdeseic ot tiyr @i éRRSEr one additive

5i n%@%ﬁﬁ&ﬁaﬁ@ﬁéa& J nirsatfle MBEEXncdhe 2% tedbh®dstional
of e invention therefore allow rel ease of ti? ctH%f ¢
.@%Wﬁﬁ%ﬁ@%ﬁ%@%%n%wm iﬁﬁ-e&
thaﬂnﬁbﬁmEMSfoprEWEEabhﬁl@E%&teﬂftﬂhﬂ]ﬁﬁﬁfﬁﬁﬂkuble vitamin
furthe rab er th
Adv%%t%%%oﬁgg %éggta ﬁets 6¥HF%% Fﬁ&g%ﬁ %Qa%ﬂf order
use@ftbopt@d&@ekphemha¢bulopabd$b¢m§ obep¢blvsa@@®i%alent
10havﬁ5‘gh898ﬁ]§§sd%él%%@ %ﬁtég;%k@ﬁlmgﬁ@ l'y.6Be Rty ioy mpa,

structure o et according to the invention,
condlshongh ofred afiivedve RATknaRA s‘i%’tscilt%feldlq ePéadwre than

eXC%@% emiyﬁir%!%lﬁh\tﬂ% f@&t@ﬁl@g @%&ngal&(@f_p?&fﬁw| @%at are
cont ai ni e active i i en s extr
Si rfi‘) 5%1%%@ (Egggsy ‘T’(?f&‘ffé?'?)r% S p’roa‘ggtsleontablets

S|n@ﬁsiﬁt@@gut@e&a@rﬂhﬂﬂxncbhpre@@wondm&mnuﬁgﬁduion time

15T XEAT o Lot Lheenegd o heal,; e COMPLESS QMo crs are

tOO I ng an re tO e conpresse
5 ofldﬂtlﬁgfmﬂéYaGUuahiﬁﬁﬁhie§@¥oﬁu§tépned release of the

Adv B£§9§°Hﬁg¥e%igﬁtCOHH&eéébBHdﬂ?téké ghsihg habkgised in

con ormn e inVention represents 50 to 9 MEIght
% ofIt h@qvapaﬁ weeghtnef PRE1PGD| BRe™ fupthEr L use as
advgRhageedstyc8d arardrowei ghbstantes haht ohamaweilght given
(%O of the said tablets. The exci pients, which can
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If the active ingredient is a natural or synthetic

opi ate derivative, the antagodist is advantageously
chosen fromthe group conprising nal oxone, naltrexone,

nal mef ene, nalid, nal nexone, nal orphi ne and nal uphi ne,

35 these different conmpounds each being either in a

20 pharnmaceutically acceptable form in particular a

base or salt, or solvated form These antagonists are
present .in doses conventionally used, i rtjicular. to
theé Jf%%%rt(?oé??roefss&cgl't 0 E%C}"O %‘arﬁgiet’ abf?g?ﬁ 52? nl‘golﬁlec‘_’llaLum
advein seois peimdel memteofovw by | qwamtiargd sdieh compressed
ant,gaen) st L {Sn NBLLXODE; OF 11006 Qfed tSF 300 MPa, it i
pharnaceut?@%f?ysaccepté%?e sal s, “F he tablé%s He e
CorP@PFHINEe t ot @ heo®hyint i brP beles t HEr@TDr C1gISh  resistance
spar ti &y Al e | RiteIRftndS EESErMUdS £05 MbACt H¥Rever, this
i ngredjents i ch 'may be given drug abuse, and . which .
ar ¥t ehiiedOrs PETr &'edsedPY ntBIPARAbLEY GVertserFRRRCILY
of &brestban &amauts, preferabbysaorenthanrl? tune s,active
and, further preferably nmore than 20 _hours.. T ctiyv

g T et e Eon U ehed T noFRE At BgLgR 2o ( hEndr et the
| nvempaoit gaw thespelkes @hta ina camt Hcedm khowit woes hése remain

103K Lheged Ny f hen Bl hue b PREALEHY ar Tn powder, crystal
or granule form e tablets conforming to the
i nvent i oAN¢RaS cortaearehe OR nePRUhEIF veCi hgteni dplesphate

Whi §bmpBY s BEoRT K0 ANYPEYPLer AQV ABEAGRRMIIN tR0S® calcium
active Lngredlents are chosen which_are _ intended to b

contPBF{ GHEYCF eFEaEWR TR T tHE H&ﬁylﬁ.éﬁlBVé?‘ﬁé?i%ﬂ%fités
of dtukbeast "§Hieur dand' pnéterabty oer eatrhian AP, hpuesented
urt her - pr.eferabl re.than 20 rs.. 25pPr ,

15{ heo?agPe?g’ng%?)ﬁé i@r&?\(l)gﬁt isglr?wasr écqﬁasq:edltt o%%r}g%%%?ié(’ allfi‘:er
oncecmpdaysphar nadeut | ¢ata dosagetrorns.tablets | ncontaining
par t.i , t of | ' ar ul b ¥5cales
st o by e T ST eq PElEgclUERELED, Tishd U Hicaleiun
i ngPeapRREEewhilEh PaY e Udidven dMRY 1dus &7/ or i @lpr ecrush
30 gepesahh¥ecapysagbiyerbaghedyentgpahose rapid or

body, caused

[ medi ate rel ease nto.the t amperin .

24T h t neSphir hRBOTE Pl EPoPAVESEE BEARNbET BuSr oF SLeasing
f at ahebphyl héneohaummr aqueous mediumhevetoaelohbeperiod of
tablefs form t.Q the jnventio ) ferahl
uect Por PR Slethnes ra it d iR A IE 67ABLYs) oy
i nggedieals dieforgfiory tbrehehf did ymet rpsy dotgopi Bowever,
ag_eghﬁs' a8+ 163RaRIR Of AC ML WP e HSYLRS BY to be drawn
stimulating, tranquillizing, or hallucinogenic effects. _

2rhepBf 6h¢ aRE GG I8% PhoPedfettElRAPCcH At HRegct 1n
undgh t BguBkaseneAveNt i andar aepeef ecabl yedesikvabbvies by
and/ or ﬁLkanids ?ﬁ ogiunl whet her natural or
synCREERENGUER Fs 1igHEAnEeH4Hei ne, noscapi ne and
their sabPasentheappclivetiogr ed$ ert(®) M. 'oeth  benyseths  an
I n BE%S%lee@%%QEIII%n &lsﬁn%;eéﬂ 410 EQ?mgrc%lﬁQ;aini one or
conpri Si'ng “nor phi ne, it's dert vatives and their sg%ga

30 n parei clciriveor phhvoeedseriueh asaphel cédi nggive rise to

nal guRALRE oncodeinhe, @i hydnagodghpe, SHHEHERBEPhGRE, natural
and nor phi nanes such_ as buprenorphlne,,butorghano

dex PP ¥EERor pRERRS 215l YiaBiinge, @ ndlaedshe StRENGRBnRT at
Ua|H%%%ﬂefOUYﬁKOQ@ﬁﬁﬂﬁly?ﬁxﬂ@mﬁﬂo%@e@%&iﬁﬁl&@d@ﬁgcraﬁéd is
N era a al O (0] noL | ne an a nor pni ne

AnalfCOYED ey BT anhP Vv bP anddoMo Ko phi He ghE  ©f
38t of7plviofe 00Theopr esEtly Nneenbchatadl seitdl atresxapthane gum.
al kal oi d



20 derivatives, whether natural or synthetic, having a
psychotropic effect such as cd2ai ne or heroin.

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

25 and disintoxication treatnent, such as nethadone

and considered for all other therapeutic classes of

30 di ci na roducts that are currently the subj egt ,
of RS apabaCed Faf | BEeRBREl prig, & SEPhSE! which

trarnmuptisaer sa hypnptréssjioanakyepi cpreanxied ythiycs,a heat

and, i [ r f. _hanzodi '
Thge%%éi%%% eUi%%ﬁ@JS‘f?%n?h%Ptﬁgb‘?g%%%%t LU step or
i nvEntiaredahyr épreeeht chponees St 70hqeefareoytse heat
522 $hedotal weight; of fhectabhet . cAdvani ageoughy tdsired
active ingredient(s) represent 10 to_50 weight % of .
t he 3RS Shei ghH Sof SERR, t YR . 1FheOhetghipgrt duration, 1s
I nof eelbeny (shotan hepaddepidi racs | yheattbBengixtivee tactive
be conpressed, 5 coated on carriers (tq.,obtain .
m CHOHTAIETes) APChetoc Bl y FEPARGR &t Gt oBbd rppecial
gr aaghEslent  anbf tketaet i vernergnedi emr(s)nprien n which
t he I C I 1:.CL O
R T s
active 1@%?@@@%@@{%@@% 2hersarngee bpr the development
phag facgut igaldns BHtiIall caFshRr Swh8dRh @31ows the safe
pre- manuf act ured m crospheres contatﬂégg_cellul se or
a MPURESBErsugar 8hd se&CSsol ¢ NS namPving 2
"neptvahotobest asfistrgamrsphenesh, oret heylemedeover an
ranul es .of, ot her .excipients such, as, 15_| act :
19 etash BiRoatiE PLARLT- Bool Ry Ragt ol gr prgut ical
act sveuchgredi ghiichs aakemsvertdtdnalitreet hoth#novn tand  its
t ho j it M4 Vel Bl &ldtd
theFoaaiietn, i ?%S‘S:?Fﬁ?g S {petncrifesg e, and
i ngfedrbar (which beedepbsi fba. ex¥herefopd dBPoSPPRAgEION of
(cophbng)k-+GaR bEendBae e SPFENi REed aSRIitd OFeSbonsible for
suspensi on of the aﬁtlve |n8reg|e2tés opto tge b1
24 ur thEesBFtPhBCAGEL§PSEar FPePASF BY spFallil PRePOSSiPLe
act rye itigreedblentiaden i pawdEo rinortn oné o pirvelusienf aceing an
of the 25 carrier previqusly,noistene i th Lnd ;
sol bEEaanetd" ilnE CafR L TR BGT IR Brdkl O rapia
mayaabsbolecobtai ned by dry or wet granul ation of the

active i@E%edéﬁ}I@i§c9£ti W&%é eStnegrnarally ifbdRe a novel,

resence of at |east one Jndigaaagent and optionally .
2 mépﬂﬂﬁg:ﬂyikyﬁﬁ%rWRﬁﬁﬁRﬁQE} ¥@%%%¢H@%5Prﬁéﬁéed simply
agakp Weld KHBHMNoKFO iRASA neilrdeadalsR tec @it . tablets, that
The %ranul s thus. obtai ned are nm xed w th the

excPpPefdTof 1R HR! Wahpr 8R4 &1 trai Pk d-adl ttheS i %t GPBLSTS:

i s thenscorprsassed.to 28revent The pkeephénoal ofiapdoesisntal

of the tablets.conformnng t he .i.nv .0 a

obt T84 CwiPRo i 9P%%eﬁﬁg ﬁgggsgé%ﬁlﬁgkgng% %hgggpﬁﬁgn ot
38t eprugebbrueeer during conpression, either to the

M xture §RcDe SOMRIESEAL X COFPRARSION dR{d 280 therefore
active ingredie and/ or to the conpressjon toollna&asing

(pr ®¥8&pr-insolnilent BYEBLS| Lakifd syr afaPableorthi Aie
trleo@séti&se ilﬂ@%é*diaﬁfﬁj(ﬁ%. angir!@dﬁgzeﬁds haveoa ’Qﬂli@rﬂicﬁ{y over
all ow. ng a good .coppression vie i.e. genera

bet RESTEGE AR LR0K00 Prtr a0 AP g LedangE hgpre than
3¢nbadi nestrof arke [aventt omredrdalf]l ypantviel ehsirze280 hours,
permts, the active ingredient is mxed directly with

the excipients form ng the conpression nmatrix, then

the mxture is directly



15 conpressed. Fi nal |l y, another possible

enbodi ment of the invention cohsists of mxing the
active ingredient with the excipient(s) of the
conpression matrix, then dry-or wet-granulating this
m xture to obtain directly 20 conpressi bl e granul es.
The tablets conformng to the invention can be of any
shape and size allowi ng tablets of high hardness to be

obt ai ned. .Advant ageously the total .surfac rea.
et A it oY PERRAE ¥nhp bR 1B sBTER Rl BT vo
i s ttheer sfioy ecsuictfabdeud opbtise plicgheotdesh o pabiaression
Wi t |t.her or hi do f I Ve, ¢ ngredi gt ot
Acé%% fﬁg toé%%% pggkggglaﬁﬁgl 53?&%%tq% .t%g i _ one
i nesrriient heheagnetfy cgantibe 9FPHP c6RMET LRl afistained-
soutier) 30 coat g Mgl J1hese ski phednb8péhgeatt Wdlyners,
know how to adapt in relation,to needs and .the , £
i nteHRIR ¥ uPtEiBRCBES t AR 68§tlffna‘.l><¢8rreéxar$ﬂee,q%aﬁbtlty ©
out£fi€oalkidigicat bendppthed doup ke ipw posadotions being
protecting the agtive.in dient, if it 35.is I abj
I Thor AT BRE SBAS) LROASLS PRES Gw Al b S it of
of athel gmmst r4 Mbeedi anivdoragxanpl e, at nlewdtho ddide. t he
termga ' oal.} Ag .l i Senst e t
10outer c?%#%%%é%iﬁagél%bpf?gd??gpgésgﬁgﬁ 5&?%?_ s ne
di fheseemrnily henbeilve hRgtéapertephrdudha felyure to be
Mat & bpip r EQEed i §1PYE PORE dbhbLESHI 0N €851 0§ either before

et hyl cel | ul ose can be used, or of nethacrylic polyners
wel PTKASHHNY ot R Re ki f edOPRF DM O™ STePFinally, the
out er coptéfigraiany behasedbl ot sodofiyotiengosoethe invention
ppear ance of _the tabl et Xt ur Lour and/
15T ERhDRT thafeet PhEHRECEuLiRRt ophe Mhible of
pat rehtasimgparité calcdr veexthpredi sntarrmdvagrggdsadisy they
be usedasich:gs (Gellivhase denival iaesy, asfedl 1€ period of
derivatives welF known to those skilled in the art, to |,
mask4t hdougste ofakhedactitve PoRFERII@nt TP nddisigyryactive
15 ;Pgtdaceattngocpa thresf eheecongbgt of a mixture of
one of nore ex0|g|ents of different tyge kgomn tﬁ berate
20 hose ski YPE@Yi hPEhBTSPENtLdBYCRFLHBr ~ HI'Gn&CHS| feqthera
m Xinbsasé&or otrthe ddiuff ersgnisef unctd onssdd sted atlevegndhe any
excipient(s sed .far. coat.in e [ [ 2
maniBF SRhogH T o dHose SR g Bh°pRRtpPurl s Foms. 1n
necpssaiyuaant ithy trotdbmaiaf tdergeshred Foneerpa(spducing
The%ﬁee&%ﬂﬁé¥gstga%) APPl ik gdnt 0 4he) S f 868 s0fpdieer or
tabl et in conventional manner by spraying a_sol ution ,
2%r 4isperEi-pa oft cdBt ihgsugeht duRndidy) veht 11ggidy fpr its
per parahedrpanianetkdbdi.zed bed for exanpl e. The
present invention also .concerns_the nethod to
manuf act P& fﬁ%”?aﬁpgﬁgﬁbf%FhEanVE%tP&ﬁ%‘Tﬁ?s Hetgpte @
conpabies t hehdsad | onhngr st epsuctoirei ng. s hehagdgerweous and
ingredient(s)with t 30exci pj t
conﬁ%@?gilgéirr\é%}r?% lgﬁ%ptc:%é‘ﬂrﬁeal t‘g‘%ﬁ%ﬁ? a??%nfb%arnla)hery ot Fhe
3@¢onpebdsing Teine franet Urhe ubderelodndf t FbAsPEREsal sgvention
than%%HQttQQ%eé P@ﬁo@eﬁ%Bﬁg ESISLARNGSr Of Al vheaslyrddient
MPa, advant ageously at | east 6 MPa, 35-optional . ,
Coaﬂpn@qﬂdqqmp¥agpépple form and of a compression matrix

containing at least one excipient chosen from the group

comprising sustained-release, water—insoluble, pH-



25 If the coating polynmer of the tablet is a

sust ai ned-rel ease pol yner, thktcoated tablets

conform ng to the invention can advant ageously undergo

a curing step of said coating polyner to guarantee its

5 physical and chem cal stability. This step is

conducted under controlled tenperature conditions,

bel ow the nelt tenperature of the active ingredient,

and for a controlled tinme which iis dependent _upan.th .

o dPERG PR Ter PAIS R ARy AL Bernedgntom Alfe Cheit

andiisgwvereal. 10 nonths, for a relative humdity rate of

50 to 999 hi,s st b ed, { \ r -

pan. I%A§e¥hé§§iﬁﬁgg&%ﬂbrg%?%ﬁgy%%h E%Qn?§£§ S?P gfﬁs%on
| nmelteigonp? essedn Urat desigoatei Rdd ithe hexeephefs which

5Prewiieuslys o epag edrgeand @ Qlonm G001 eRdll €8apTBLS  said
granul ation 15 step. inproves the uniformresistance of
t hETRBIeSEs Py JBRieEH: PrefReEDI Yatrsrigeghupés, and has a
WetceGftan f}iéﬂﬁbiﬁiyﬁ’@ﬁl ((ggue@g_ﬁimcpmmd 1)), cm(‘j %Olporous
m crqgranul es the active ingredient.is_depasite
sprEesat i ng'§ - BT Lt +dh b S@B%%Jelﬁls‘?oﬁ%n%aﬁé‘ﬁtlr{aélelease
carorfi etthie 2@8€oHpresshgmeiseper f ovedhondees otrarty vary in

10COTRIERRSI Y TR NG I AL SURESIOR L O The
conpressi on parameters mnust be chosen so that the
har dnes§hef teent &bl eewpobtal predmistagaptedt othfe present
Pr 3|t d4P4eH | P8 yEBWEVRS . dddidsatOl s NECessalbis i tuents
apply any heat.i ng steg 25 either before and/ or, dun4¥%
coﬁﬁ¥e§§?oﬁqg}qqm(h@ t &G b PsefTort R gHE NS,
comaassiongtaollidged for hbe, pahposteolcoaghtiievieng st e the
exceptional. hardness. observed with. the tabl ets of the.

lsirnﬁ§h9§ﬁf81fﬁb ApprT S co%ﬁ?gggioﬁhﬁéfceggpggeﬁ%ﬁﬁéenlnto
10 (R Janid fkBn kN, 30 advant ageously between 30 RN and

- 80 RN. ey.aL e t tibhe withithe pynchyush
nateriaﬁﬂbﬁgaéopggggﬁ?héﬁxggﬁﬁggRﬁgegiatm#ndﬁstriaI he
pr othiks tomaaat egndnhi P&t dPIBMPYS t alfiie s POthe used  to
obtai Nned-whose t @Rl | eas1£€80t harsirdRat Bhathabesi P8, the
and preferably greater than 6 35gﬁa. 26 . 1

20Exdripheista 139 or! fAfguds 1°8B1%E ghUERT bet o et ral-
i ntendectdoidl | tssr at 2 tbantnvebliean ibutp ldeawtbdtiwesny two
way. limt its scope.. Figure 1l.gives_ the. diss 1.0
protif® i % pﬁ%sp"ha & bd er%lrgrgéi uarﬁlé]thgl.eB 8LHEE %Obl%e'
( notropdiess i com presphds et ¢ dis ot ure phrisbired @)y ofhejgrobile
g j)c)fvyctﬂ(fjf Ee éﬂsé%biﬁg&r@‘)@ffﬂllén @%f@g’i@@é alNethore or
according to exanple 1I. . Figure 2 gives the

25di skotut PaHapr aTa1tes at 1hH 63 8espTasRedi 1A chaveens 4gN) ou
Ny RKYSRLNeL £1C1 (1Pl et See 10r @b ned PEERNSENGEDa: ref:

- exanpl e 2. Flgure 3 gives the dissolution profile in

phd@ﬁﬁ%@%5k%ﬁ %ﬁ)nediun1pH 6. 8 (nonopot assi um
phosphat@rdsidi sedivarnpbesphat eyfefrédablfebs cardsrmamemt of
to exanple 2, .fil.mcoated with a l.ayer of .
et VT ROITTT bsdUECSD D, FARFG6He ‘Wit Thg "GkaSr ¥ite account

30condh¢ i eng fefed agiagesof heheorparlatt vexpdssdl Goi ghe force,

OXY§Q&IQ%J¥%%§&%d bligl s AGCHY, ihnglp% NBit surface area

t

invention in an ethanol -free O. FEﬁ medi um and in

a 2expraspefcinnddisenlcont®Bani ay Mogepeeransl @Fen rast Mpa

Meagyt £EsBEKQL G NP0t @ EAAIRINE br mm2. h@dH erdsistance is

illustrates the dissolution profiles of ox¥codone h

mat #1 XML T c st oMA g T dthe FRFERStontPn FRlPare  the
3xdi skehatvionr medf a tofb 4 enartth pHiEfe2ecand 6uBfa2b areas,

follow ng the operating node described in exanple 4.

Figure 6 illustrates the 24-hour dissolution profiles

of 40 ng oxycodone tablets according to the invention,

after a storage period in alu/alu blister packs under

accel erated stability conditions of 1 30 nonth, 2

nont hs, 3 nmonths and 6 nonths under the conditions of

exanpl e 4.



Figure 7 illustrates the 24-hour dissolution profiles

of 20 ng oxycodone tablets codfornmng to the

invention, after a storage period in HDPE bottles with

27 a desiccant under conditions of accel erated

stability of 1 nonth, 2 nonths and 3 nonths.

Figure 8 gives the plasma profiles of oxycodone after
once-a-day adm nistration of 40 ng oxycodone 5 tablets
conformng tq the invention, and 40 _ngy,ox d

Labt Rt of © 87 oPBF enE8|pr Bader BEFBoit) rgie, Lorameter of
accoaldiety sozexamilse dalculatide glicen@la| fastthet ebotlmwing
24- nour J1sSol W Qprldd e PHB18e Oblbhienhard the
non-coated tablets of oxycodone and nal oxon
accotaidlgrab-exapptesbon test pgufel 1o §1T ust riigweenhel - M.

510- Roupn, gissosul i onsgrofj | esge@tePH 61 Br00f :

non-coated, ultra-hard tablets containing 20 ng

oxycodone. Figure 11 illustrates the dissolution

profiles 15 observed with gabl &sFconfornming to the
invention (o QD *) and tabl et gxbxthhe reference

product, OxyContin(r) (ref) at pH 6,8, for whole

tab+%t§?l?%blets cut in half or crushed tablets (" in

pi eces *BdFlgutiee 12ignwesal healdi ssdbrraloingrbfad e(igf MPa)
0O m crogranu p ' us medi um

1000, T N real urer P pae SR e e &, B e ™ o
wi t hout Rthanbhe dham@eeprefehlee oiobob, ihaWsl and in

the presgnce ofic 4084 8kHaB8! orf Bl 4 OUES ALEORAY NG O
the conditions of exanple 9. 25F gure 13 glgﬁf th

€ .
di ssol utt®n privti | Br6FeREcr oPRMFRS Pt noltpiii neS*pression
sul phatethinaddiesehpti on pelynero©f ipH Gs@dw thouBesignate

thanol , at pH 6.8 in the presence of 20% ethano], .

15 BRLEnaEh BPHe hrade iR b T o e RARET T L ao  hohfdstry
accoodingtrolexheplrelt8se30f Engaréitd ihpusdianksinto its
co hve.dis LN testsypetyeen. W trahaldtion, th
tab 2%§B%¥Eﬁgbpﬁﬁﬁgigﬁlphate conform ng tg@Fﬂé .lon ©

i nvenstannedndedeaner cPal Yyeavaiusdsl e agpl Bpgesfinsoluble,

nor phi PR fdbpRatRAAWdIZR)Je I Y tHige PAESEREiffredMdnt into
20% et hanol in 0.1 N HC1L pedium or B) 40% 35 et hanol
20n 6Pe NHEEHEH DY LYW ngOFEUERamP*EHF LSy Via
ExappkachenManubactsimplod iddllfetss omont @i bthnogh@r andlsdsn or
obt ai ned_by granul ating oxycedone HC d. 4. 87% HP
andg58§P§?nf%§”'qﬁ%ﬁ%}eég}o%gngsFi%x%aﬁ§¥§tfﬁéﬂ%$ gggymers
(1: ¢ffeicxtiueéyof hewo exelpaint pdmalockitst alviisné-vis the
cel I.ul d _( PVA{ payi di : o Pr | oQ; :
e L aE B T e P BL caane o Al og ¢ rusion
250ThE gimukes igee bheEeRHEE by WSt QF afbiCatPONRIL t RELTriX.

act ifye riefrgh-edi e (axyeedang Hod rmbabehi ty DV f00065polymer,
McFar |l anSm t h, Engl and) and hydrgxyg%gpélnethylpell%gps%: .
( HPMBSgr BRES PHAI a3t BF)- 28069 BréYint aG) *Whi cH &t Hy 13
bi ndesca@Gharul ation is

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

pH of the surrounding medium.
The tablets of the invention are tablets with very

35 high hardness (hereunder called « ultra-hard



15 conducted in a fluidised bed (GCPG 1, Wirster,
datt, Germany) by bottom sprd¢ing a solution of the
bi nder (HPMC) onto the active ingredient in powder

form Oxycodone is added to the fluidised bed

and placed in sustentation. The binder solution is

sprayed onto 20 the powder which aggregates to form
granul es. Water is progressively renoved by

atlon an after a final dr st .
by S E T Sl R A R T e L e TR S S EEE
t o cdiredn aﬁ»eacceptrabagecﬂl nals et erconneemonaéss ddegstic

6
[

ST b g DLt G Al S ARy et

| ngeegh emn sacped:c@m@geef%uw 1% PxpEnscd et dinpossible.

sOxycodong, HCl O A3n&00, O RMI Pfh?é macioad ( raccﬁﬁ@arﬁeﬁj? by
25.6 Purified water = 336.9 Total ( 100.

.6 2
Thelb%wa%%r%ofBFl%haJengPénu‘w%%%rfﬂ Ib%efs%afa @gﬁ'%*rﬁ‘%lets
in Jabl ea2; pphase dedaldasporfsian t coBpr aybigeof for active
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ingredients 1l1likely to be the subject of drug abuse,
such as psychotropic agents for example. This very low
or non-friability makes the tablets practically
unbreakable using conventional or domestic techniques
(spoon, mortar, lighter..).

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

The tablets of the invention are also insoluble in
an alcohol medium, which means that they can be taken
even 1f alcohol is ingested, thereby avoiding
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
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
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 excipients approved for oral

use and of granules containing the active ingredient,
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the first 175 g of sol ution, ?hase 2 corresponds to 5
sprayi ng of the remaining 185!Q4: Table 2 Batch n of
granul es XOXY4979 Step 1 2 Input tenperature(C) 40 45
Qut put 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

S R L PR R A BLSLAG], et
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
or during the actual compression step.

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

The excipients, which can be used alone or in a
mixture in the matrix composition of the tablets of the
invention, can be of organic type; they then belong to
the group comprising cellulose derivatives and in
particular microcrystalline cellulose (e.g. that sold
under the trade name Avicel® and ethylcellulose (e.g.
that sold under the trade name Aqualon®), the polymers
of the family of water-insoluble, pH-independent
methacrylic acids, in particular the grades Fudragit®
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
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
chloride) (1:2:0.2)].

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

and [polyvinyl acetate/polyvinylpyrrolidone (80:20)]
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particle size(pm Apparent density g/nL Flow tine
(Sec./100g) Relative humidityl§9 XOXY4979 (4.87%
HPMC) 108.7 0.450 6 3.47 1.2. Preparation of the
conpression matrix 15A pre-mixture of mcrocrystalline
cellulose (Avicel(r) PH102, FMC) and precipitated
silica (Sylold(r) 244, Keyser & Mc Kay) is forned in a
cubi c m xer (AR 401 Ervveka) for 2 mn at 40 rpm The

ure,of p | ace te/ owd (;8
(Ko{ﬁcf]a%n(u do %SF r?%eq%gylcé%)one grahul“de the
preqmartadras descfrl bednwuctecrrmmllllm eaddedllulose and
t ot ﬂ%’J ;55 5?}? honogeni sation is conducted in
t he"*cubi c oral m nut es at 40rpm Finally, the
| ubﬁ@@wﬂtm%w@é@?ﬁéﬁ@dﬁ%ﬁ@lﬂﬁw% ¥lnt endegfhasrylate

i a1 stigki ngr ag1d0fj)|]ct| on during corrpreSS| on is
added to the precelng m Xt ure usi n%lt e m xi,ng

par amet &@e eX e beRES ap L 46DppromPres ?He"@&éﬁt’ﬁ {Gppfalso
- oXysodate ghiasukes upes: i S:kfé@t etl‘reﬂedo@!\ldir’fg atw ewh&o group

o SOl LAY BLEG 0! BB 4053, RIERNNeL A0 B
i n dabl érdcaTebhe 4 Bmsghaeder aluminium and silicon
silicates, and magnesium carbonates.

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

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.

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

polymers each represent a weight proportion in the
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XCOX5009 | ngredi ents Percentagel%d Weight (ng/tablet)
Oxycodonegr anul es (| ot XOXY4979) 19.83 44.62 Kol | i don0
SR 39.74 89.40 Avicel (r) PHL102 39.73 89.40 Syl oi d0O 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 m xture obtained in the preceding step is
conducted on a conpression press (PR-12, Sviac) with a

s A ELEeR (28, P 20 AR o Ebcn

wi tnhoutixt he m xture to be conpressed or the

CoTRUESTLgY Lofesieinn syllestedctn sobsshisgustepy, un

31addition to the excgpients of thengomgiéggigneﬁétrix,
contain one or more excipients intended to promote the
conducting of the compression process such as anti-
adherent agents e.g. colloidal silica, talc, magnesium
stearate, Polyethylene Glycol (PEG) or calcium
stearate, or to promote cohesion of the tablets on
compressing such as binders conventionally used for
this purpose, in particular starches, cellulose
derivatives, or fillers, lubricants, plasticizers,
bulking agents, or sweeteners or colouring agents.

If present, these excipients are used
conventionally to the proportion of 0.1 to 10 weight %
of the total weight of the compression matrix,
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
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
dissclved in a minimum amount of 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,

(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,

these different compounds ecach being either in a
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The characteristics of the tablets obtained are
summari zed in Table 5. The nedf val ues correspond to
the nmean cal cul ated for 20 tablets. Table 5 Batch n
of tablets XCOX5009 Wi ght(ng) 225 Shape obl ong

Size(mm) 11 x 5 Thickness(mm) 4.15 Hardness(N) 381
Crush resistance (['Pa) 6 Friability(% 0.0 The
tabl ets obtai ned followi ng Exanple | have very high

Cr%JEgﬁ%ﬂéﬁéyg§ﬁlﬁ g@gépggglge%8r$fi§9i%5&¥ic“hggo%tbase
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.

In one advantageous embodiment of the invention,

said antagonist agent 1is naloxone or one of its
pharmaceutically acceptable salts.
' The tablets conforming to the invention are
therefore of particular interest as reservoirs for
active ingredients which may be given drug abuse, and
which are intended to be released inte 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
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
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.

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

Therefore, the tablets conforming to the invention

are preferably used for the sustained release of active



there being any need to heat the matrix constituents
or 10 the conpression press bétore or during
conpression. 1.4. Dissolution profile of the tablets
obt ai ned according to Exanple 1 The tabl ets obtained
according to Exanple 1 have 15 hardness and friability
characteristics which nake them practically

unbr eakabl e, neaning that they are excell ent
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to the step described to produce tablets conformng to
Exaffpl'€®t, with the sole exception that this time the
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conposi on of t'hese granules i's sunmari
3. m@uuelaannpgndm@ﬁ@hthamemgaogurrently the subject of

drug abuse, in particular neuroleptics, trangquillizers,
hypnotics, analgesics, anxiolytics, and in particular
the class of benzodiazepines.

The active ingredient(s) in the tablets of the

35 invention can represent between 5 and 70 weight % of
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I ngredients Percentage [% Weight (g/batch) Oxycodone
HC1 93.54 590.5 HPMC(Pharnmacodi (r) 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 ow ng exactly the sane paraneters as in Exanple 1,
using the sane qualitative and quantitative fornula.
The characteristics of the tabl ets obtained 15

L

or amuv@blletgstedﬁaébite(sﬂ Batrote semtofl Ot 4ol é@s@@@@@lflOf the
ME%QR%&UU&eléﬁg-%fsmﬁﬁ§ tablet. The active ingredient (s)

can be added directly to the mixture to be compressed,
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
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
lactose for example.

The depositing (coating) method of the active
ingredient is a conventional method known to those
skilled in the art and may vary in relation to the
type, quantity and fragility of the active
ingredient(s) to be deposited. Therefore depositing
(coating) c¢an 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 ontoc the surface of the
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
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.



ol ong Size(mm 11 x 5 Thickness(nm) 4.2

Har dness(Newt ons) 397 Crush r@sistance (MPa) 6
Friability(% 0.0 34 The tabl ets obtai ned
foll owi ng Exanpl e 2 show very strong crush resi stance,
equal to 6 Moa, and zero friability. No heating step
before or during 5 conpression was necessary to obtain
tabl ets of such hardness. The di ssol ution

profile f these t.abl et Sitden determ :
descri bed ™ n lexz? éla% Sh1&}1|dsnepsr‘°’o qiee%l S %%Ciuegtfsr ated ormnd
fidurethe 1®mheanant|@§noﬂmb|mﬁ@alﬁedd Washpptt |t being
'nfrle%%}%% ge sg ki bEN xRN 0¥er Rt
anﬁﬂg % fgg{g?ssobfgﬁ%% a%go?dlng to Exanple e
2, GANERSTTHBY WeEhhas ob® ertheoati ®gube Aguak %atctqn)pressed

SECD(’C,%Qnﬂ@es(:ﬁtJ}V' ﬁ’tﬁltkkﬂxosﬁ)d activel Niidvsdaxampl end#br to

assessment is nade of the influence of an outer

coattkiengc%l%‘f?%?jlqrb CPfele%I/c&d'be?Tf‘eStabl ets obt ai ned

foI | owi g e} e s 1 He ren g anu s I“c&mﬂarﬁgljsigap:hmsactive
leed I the he xt ur.e C S

el oRT G e S bRrEy Dy ERREER GEdaBling @

ttug@mduebmpoﬂ©$eeslymel@, Pr. epananiesa ldfy ﬁwewﬂﬂﬂeﬁQﬂ and

101 y5(§qgncoat|ng 25Prior to coating with the actua

poly a sub- coating step is applied to the tablets
obta,nequqp@&@m$|§ozanother 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 is 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?2.

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



This sub-coat is intended to i nprove the surface
condition of the tablets. It éénsists of a mxture of
30 HPMC (Pharmacoate 603), an anti-foam ng agent

(Si et hi cone, Dow Corning), a lubricant (mcronised
talc, Luzenac (Univar) and anti-static agent (Syloid
244, Keyser & McKay), the HPMC representing a wei ght
gain of 3% relative to the total weight of the

uncoat ed 35 t.abl ets._ .The oportij.on each of .t.
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(dryelay gAY foseono.af 0tbe Rgtdve ghngredient through the

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)
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 téste of the active ingredient if necessary.

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
manner known to those skilled in the art, 1in 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,
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
excipient(s) of the compression matrix,

- optional granulation, and

- compressing said mixture under conditions chosen
so that said tablet has a crush resistance of at
least 4 MPa, advantageously at least 6 MPa,

- optional coating of the tablet.
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9.0 2.03 Syloide 244 0.29 3.0 0.69 Purifd. water" NA
308.5 N A Total (dry) 100.00 1842.07 234.5 5 **Note:
the water is renoved during the process; N A Not

Appl i cabl e This sub-coating is perfornmed in
conventional manner in a perforated pan (Trislot).
10The paraneters for the coating process are

summari zed in Table 9. Table 9 Batch n of tablets

X0XY511 ut te erature tp
tenperaﬁﬁ%e( 320?%.1?%taPloH pee H 15tEPlGFI a

r ate(sBfimed-release polymer, the coated tablets
conforming to the invention can advantageously undergo
a curing step of said coating polymer to guarantee its
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
months, for a relative humidity rate of 50 to 99%. 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
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 1is deposited by spray-coating in
solution or suspension onto neutral carriers.

Compression is performed on a rotary compressing
machine with pre-compression station. The compression
parameters must be chosen so that the hardness of the
tablets obtained is adapted to the present invention.
However, it 1s not necessary to apply any heating step
either before and/or during compression to the mixture
to be compressed or to the compression tooling, for the
purpose of achieving the exceptional hardness observed
with the tablets of the invention. The applied
compression forces lie between 10 kN and 160 kN,
advantageously between 30 kN and 80 kN. They are chosen
to be compatible with the punch material and so that
they can be used at industrial production rates, whilst
allowing tablets to be obtained whose tensile strength

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



150 Spray pressure(MPa) 0.12 Spray rate(g/mn) 2.0-2.6
36 1.2. Coating The act@al coating of the
previously sub-coated tablets is perforned in a
perforated pan (Trislot). Coating is conducted using
an aqueous dispersion 5 of ethylcellul ose (Aquacoat(r)
ECD- 30, FMC) the proportion of ethylcellul ose
representing 2.87 weight %of the total weight of the

coated t blets T£ tBn ﬁort 26Pﬂ¥é$§ g gfeﬁﬁnglven below

exci pi e
speﬁhéirntmnmemgtstebluétkbéel@héabh@ﬁstw&g petf gomgdt in

ei tglr?ait‘pa olrﬁnq[ MTQ‘%F@@M i cation of the sub-coat or

coat I ng 10 Batch n of tablets
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30(sec) 2.87 31.24 sebacate 0.69 7.5
disodium phosphate) of mg oxycodone HCI tablets,

non-film coated, obtained according to example 1.

Figure 2 gives the dissolution profile at pH 6.8
of non-film coated, 40 mg bxycodone HCI tablets,
obtained according to example 2. '

Figure 3 gives the dissclution 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,
which have undergone curing under the conditions of
example 3.

Figure 4 gives the comparative dissolution
profileé of oxycodone matrix tablets according to the
invention in an ethanol-free 0.1 N HCl medium, and in a
0.1 N HCl medium containing 40 % ethanol such as
measured according to example 4.

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

Figure 6 1illustrates 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
month, 2 months, 3 months and 6 months under the
conditions of example 4.

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

invention, after a storage period in HDPE bottles with
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Talc 0.52 5.66 Syloide 244 0.17 1.85 Purified water"
N A 185.04 Total (dry) 100.00 2088.35 15 **Note: the
water is renoved during the process; N A Not

Appl i cabl e The paraneters of the coating process
are reproduced in Table 11. 20 37 Table 11 Batch n of
tabl ets XCOX5112.2 | nput tenperature(C) 40 CQutput
tenperature(C) 34 Pan rotation speed(rpnm) 15 Air flow

rage%gyfpcégg)&ﬁég¥ %%%%% E%%MR@f accelerated stability
of 1 month, 2 months and 3 months.

A Figure 8 gives the plasma profiles of oxycodone
after once-a-day administration of 40 mg oxycodone
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
of oxycodone and naloxone, according to example 5.

Figure 10 4illustrates the 10-hour dissolution
profiles, at pH 6.8, of non-coated, ultra-hard tablets
containing 20 mg oxycodone.

Figure 11 illustrates the dissclution profiles
observed with tablets conforming to the invention
(« 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
microgranules of hydromorphone in an aqueous medium
(0.1 N HCl) under three conditions of dissolution:
without ethanol, in the presence of 20% ethanol and in
the presence of 40% ethanol, for 4 hours according to
the conditions of example 9.

Figure 13 gives the dissolution profile of
microgranules of morphine sulphate in a dissolution
medium of pH 6.8 without ethancl, 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.

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 HC1 medium, or B) 40%

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



0.12 Spray rate(g/mn) 1.5-2.0 Curing step XCOX4976. 2
| nput tenperature(C) 75 CQut puB8tenperature(C) 65
Product tenperature(C) 60 Pan rotation speed (rpn) 3
Air 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. The tablets

undergo an extended curing step (3 nonths) at 40C and
75% hum dity to increase their hardness and to prevent
t heﬁlxamprhm hl ngMBym@amtsmel ofal tablebshppgtadiningdgragules
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nore |C|e ques (norta |ers or hammer
fora@(aﬁgpéymmg ah@wonh@aw’aemwna of a

shardness oheetere! haﬁ 5N, é&tal‘ﬂleln&sequﬂmlﬁiﬁﬂrfdta’illne
crush resi stance 15 nmor e qA’$dl\/Pa Under these

corfftipipRse raé}qeagpev P‘?‘ﬁ‘éi%ﬂﬁ redient is

mai ntai ned with nore than 90% of active ingredient

released over, 24 h S|IIu edflgure3 20 Exanpl e
4: }t?ee&’aaﬁ%tb:hcﬂ ?é a’fﬁsb na pH i ndependent

oxytotiorRrepdtation of omm@ehe gantlesi- r el ease, 40

B egels, i N Il o o

fi rghe gr antii-aeed irpg@equ%mau sé@xa(ppd@@@ ( batehe N°
Pr eseRee ©F; wat er yapdraaRi ndi ngpagant (HPM%dﬂﬁﬂd 4.1. and

PreR&é§g§§g}£gy£$§%ﬁyféeifulose (HPMC grade Pharmacoat®

606, Brenntag) which acts as binder. Granulation is

15 conducted in a fluidised bed (GCPG-1, Wirster, 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 is 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 Percentage [%] /batch
Oxycodone HC1 95.13 500.0
HPMC (Pharmacoat®

606) _ 4,87 25.6
Purified water -— 336.9
Total (dry) 100.0 525.6
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4.1.1. Preparation of the conpression matrix A
pre-m xture of mcrocrystalli cel lul ose (Avicel(r)
PH102, FMC) and precipitated silica (Sylold(r) 244,

Keyser & Mc Kay) is formed in a cubic mxer (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
previ ous pre-m xture and honogeni zati on i s conduct ed

in a cubic mxer for 15 mnutes at 40 rpm Finally,

the 15 Tbbripamngpagnesiaum shear arenulpi el sprocess are

!ntﬁg,gﬁd P Jr%mé gdhenence and GORRLESSISOR J dgthPing of
I s“added to the previous m xture according to the

ni %PRg parsret éPs:9 30ki MAlME iGN 40PRPRE FheSYUERIRIRAS to
of s@r-aRihes c¥sedel Scptiaimgnadssg:as 20 to manufacture
tablets containing 40 ng oxycodone. The proportions of
each of the excipients are sunmarized in Table 12

bel ow. Table 12 Batch nunmb&abX@0%5111 | ngredients

Oy cod RS gy SHOES St ot e act-ve 1057447 %20. 25~

44. 56 Kol | i don®tsfR Sust ai nedr ellease lgent [39. 53 88. 93

Awifﬁg$€)té%gg%%t§H§§a&qﬂdrelease aggnt 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

have the characteristics indicated in Table 3.

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

1.2. Preparation of the compression matrix

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, Frweka) 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
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39.53 88.93 Syloid(r) 244 Flow agent 0.20 0.45
Magnesi um stearate Lubricant 850 1.13 Total 100.00
225.00 39 4.1.2. Conpression The conpression
step of the final m xture 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 the table bel ow.
ressian i.s erforned cqnventi.ona n

w ORBE S Phet i Kol el EEneRe oy aculBE oftyer fgr 15
comprrm:nnatodla ngpbei g nadbjvectigte t dubrheanitng(msgsssium
Vmesttl'éeeﬁ AL OF &, Ol Futy nglrhj.'lﬁ\cﬂ&{ ugl, COMRSSiAN SLi%Ry  and
The tabletd contalnlng ng oxycodone obtained after
t hifs igtteiprhadier $he \C@mpé\ﬁﬁﬁgoéh&rsac%@#‘?%t]t@s SRR dressding

gi \fﬁrkﬂdke-raﬁéﬁn%3 ‘thko bl €y 13aBakehensof 3 abl@lises at 40
XCE%%%ll Wei ght 225 Size(nmm

The quantity of oxycodone granules used is
determined with a view to producing tablets containing
40 mg oxycodone,

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
{1otXOXY4979)
Kollidon® SR 39.74 89.40
Avicel® PH102 39.73 89.40
Syloid® 244 ' 0.20 .45
Magnesium stearate 0.50 1.13
Total 100.00 225.00

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 is

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.
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11 x 5 Shape oblong Thi ckness(mm 4.2 Surface

area(mm®) 55 Hardness(N) 358l Crush resistance (MPa)

5.2 Friability(%9 0.0 It is therefore
ascertained that the tablets conformng to the

i nvention have very high crush 20 resistance, of nore
than 5 MPa. Other tablets containing a dose of 20, 40

and 88 ng are produced using a different process: the
oxycodo gr nules are_pr epar he

granula&gF g%%r%?x?u+% béﬁgokﬁ?esgk Qﬁ% p?%%%}%%d are
as s2imdescreidbeth f CﬂﬁbE)earﬁ)-l eBhe m@mz vahees apperesppad to

cOmpetas @ RuIAG FRE? JPLAL RAPT €sSOr . Usi ng

Table b

Batch n° of tablets XCOX5009
Weight (mg) 225
Shape oblong
Size (mm) 11 x 5
Thickness (mm) 4,15
Hardness (N) 381
Crush resistance (MPa) 6
Friability (%) 0.0

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

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
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
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 vessel, both in a pH 6.8

buffered medium, and in a pH 1.2 acid medium.



obl ong punches of different sizes depending on the
doses to be manufactured, undé? a conpression force in
the order of 10 to 15 kN. Thei r physica
characteristics are given in Table 514 bel ow. Table 14
Dose Tabl et wei ght Size LxWThi ckn. Hardness(Crush
resistance) 20 ng 175 ng 11. 0x5.0x3.8 mm 300 N(4.9
MPa) 40 nmg 225 ng 11.0x5.0x4.2 nm 350 N(5.2 MPa) 80 ny

32 13, 0x6..0x4. 5 00 N(5.6 MPa) The tablets
th%s’n%é'rﬁﬁog&%lrc’end %?ﬁ%&;ve excel l ent 10 crush

resi st atessuntdinenti s ofr eaher thamsobubpani reespewt i d@blets
of dhelimed 28n eﬁéér@l%ljgl'i a%snop@ﬁﬁgrﬁ{é&' Nohtheno mi of
process was it necessary to heat the constituents of |

t helizmstlattsir nadiesmprddsired tajol PRg o8 /i n@rnpetassium

5t hgiHo I ANEAS: AN e SIS e o)1 Bldlehg e erord@ibletaddle
Com A9 A0, 0 O RS s dlent, AL o e (zype 11
| nteadieck t capiehayttibei Lnr ekeasedpneki | erditht o tiee Fomyrican
20 Sl SR DG, oo fhe tabl s s

Coat i ngUes aheepebusihs peediwnofs continuously analysed by

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

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

15 Unexpectedly, it is observed that the tablets of
the invention, even though they are insoluble,
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

200 12 hours, and further preferably more than 20 hours.

Said 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 oxycodone 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.



et hyl cel | ul ose (Aquacoat(r) ECD- 30, FMC) the
proportion 25 of ethylcellul 082 representing 2.87

wei ght % of the total weight of the coated tablets.

A curing step of the coating filmis carried out in an
oven at 60C for 24 h. 41 The proportion of the
different excipients and the general fornula of the
coated tablets obtained are given in Table 15 bel ow.

Tabl e 15,Batch _n %5112 . Per cent t.abl et
mycodoﬁf&eovéﬁ& )%%f*?’.%osﬁﬁ%sl el S OkE! ohe  step
Kol dé stoni ISR 86. 32088cE3 taklcdls RHIOPo3slB2 89, Egample 1,
Va ' t t 1.1 3 6 &, ;
Si%@?ﬂiu@%é %%%%vgigeéﬁlén ShEEMEnGQ3 +3mé t@esﬁuantlty of

cone
binder (HPMC, Pharmacoat® 606) is 6.46 weight % of the

5 total weight of the granules. The composition of these
granules 1s summarized in Table 6.
Table 6
Tablet batch n° X0XY5103
Percentage Weight
Ingredients
[%] (g/batch)
Oxycodeone HCL 93.54 590.5
HPMC (Pharmacoat®
606) 6.46 40.8
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 quantitati#e
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) 4]
Friability (%) 0.0




0.01 0.02 Aquacoat ECD-30(vs) 2.87 7.08 DBS 0.69 1.70
M cronised talc 1.35 3.34 Syl é#d 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 al so
coated follow ng the nethod described above.
Their physical characteristics observed after 10
coating are given in Table 16 bel ow. Table 16 Dose
Tabl et wei ght Size LxWThkn. Hardness (Crush
resi stance) 20 ngy
The tablets obtained following Example 2 show very

strong crush resistance, equal to 6 Mpa, and =zero
friability. No  heating step before or during
compression was necessary to obtain tablets of such
hardness.

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

The quantity of binder used has little influence

on the release kinetics which extend over 24 h.

Example 3: Tablets obtained according to Example 2,
film-coated with an ocuter coating of Aquacoat® ECD-30
(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
compressed or to the compression tooling, whether

before or during the actual compression.

1. Preparation of the tablets

1.1. Sub-coating

Prior to coating 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
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



175 ng 11 x 5 x3,8 mMmm 440 N(7.3 MPa) 40 ng 225 ng 11
X5 x4,2 mm 500 N(7.4 MPa) 80 A8 325 ng 13 x6 x4,5 mm
570 N(6.5 MPa) 160 ng 575 ng 15 x 7x5,8 mm 800 N(6. 3
MPa) 42 The tabl ets thus manufactured all have
excel l ent 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
di sgl ut| on i um at ed lets Ar r.ed
ac?brdLng Tdﬂgga%p?goﬁtéoareg éggw%f k%1330 uué¥§%€% are

undervemoledialdte chs: 10a) 0.1 N HCL nedi um wi t hout
ethanol b) 0.1 N HC1 nediumw th 40% et hanol Les
di ssolution conditions are as follows: rotating paddle

net hod, paddle rotating spe®aPlea®rpm volune of
medi W+ PG e 1 jtabl et per vessel. The 15 oxycodone
is assayed by 225 nm WV spectrophB€oketiy.1 The
result £ 8% di dsolution tests are given in figure
4. It is f@mﬁtéﬂﬁﬁgedawgﬁgntthep@n*senm%ﬂght
aI:oﬂmgﬁQﬁlqﬂiﬁissolutlgg medi ym the tabl et|s,of £ 1
i Npention20 mai-ntialn-a- sust ai ned—+elease di~ckmg( %Q et)
profabeets8. Dissoljution curves [(n relation tgo pH 40 ng
taplets: pyepared gs desgglggd aaovipbe thS 25 %é%”ﬁkﬁ
meLeﬁﬂ%ﬁrfes%eéjTl..respecl to—pH-t+hdependence—+—
t heiPM@bi 603y to nmint ai A-88const ant 3PePease |pr of id- @1
i rreshectivs,of the pH value of [the dissolutijon
medi um Two experi|ment al ocondi tfons wer.e used: 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 is performed 1in 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 XOXY5112.1
Input temperature (°C) 38
Output temperature (°C) 32
Pan rotation speed{rpm) 15
Air flow rate (m’/h) 150
Spray pressure (MPa) 0.12
Spray rate (g/min) 2.0-2.6

15




30 Dissolution nmedi umof pH 6.8 Dissolution nmedi um of

pH 1.2 The dissol ution pbofiles 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

mai ntain a constant sustained-rel ease profile.

These tablets can therefore be considered to be
pH—indepgqgeqé artlngtheretoapartlcular 5 advant age
insofar as th ? ﬂ be used as vectors for any of type

of acti vehe n@m@laantcmmmrgl sni't othe megas;@@lm/essulancoated
ext b

St of BEEEEt oy ppforitdily MipSHiGheted b meistoty

40 Ny oxyeddbme, umnqﬂnﬂﬁpﬁqﬂlga}®@ e aqueous dispersion

:ﬁboaﬁ degeni/ped1MBliBad. angqexepkeed witbh-3@gar drM©)  the
stability Inh order to_determine their reactio

stopa@eorﬁsqﬂeofaEFBV§C%FéU§96?eaeP5?S%nﬁb%9hg éﬂd%?lght &
accgfer ahed sbabill i theieendi tdDNStha acsote@nceai¢ts. The

| CH st andard f 4 o h dit .

typREOBPE phRs . Oy RS ALLAFGREREun B SH P pade - gigen in
b) BEPEebalt| é&x(chi g ensivy spebyétiby hend)inion attee of the
@rE?%ngtgf 248 dgék%%?ﬁgd citndle chaggeteristi C8uring

| ets aft e storage period are summari zed
in aﬁbﬂécivlbél@@'tmébﬁéb1¢opﬁcREgFH@ pREVRAI CEBEENT
Dose after storage ng/tablet Inpurities Hardness
Proportion of water BIisterTéll\kl)féM.1

Batch n° of tablets XCOX5112.2
Percentage | weight / pan

Ingredients
[3] (g)
Tablets of batch XCOX5112.1 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 cecating process are
reproduced in Table 11.
20



40mg 40.9 CV 0.5% 0. 17% > 500N 3. 5% HOPE bottl es 20ngy
19.9 CV 3.5%0. 17% 440N 3.6% 344 4.3.2. Dissolution
profiles obtained after a storage period. These

di ssolution profiles are obtained under the foll ow ng
conditions: rotating paddl e nethod, paddle 5 rotating
speed: 100 rpm volune of the dissolution nmedium 900
m., pH 6.8. These are given in figures 6 and 7.

It is found that not only ﬁs the quantlty of activ

| ngr8d1 \,llL I".’E. ||t Q| ﬂed C”gr Ll Ill-, Uul al SG L II L G
rel eagse DB@ﬁFhe§'ontﬁébA@¢§vp |nnrpd|§€p éégztﬁp
extrene Tmp@hessmmératmreabT©ts are mai nt aidfled after a

st orage pefp@d ©dmbe PRHY The tabl etzg
ggg&ﬁfﬁ&g@ £$%é@loﬁn¥§§g$op%§& tnereTore q%able and

pHin pnp%HEnf'- S¥Hdrt
st rong pr%&emme@r©$8®1©oH%Pa)n tlhe di ssol ®ilgn medi um
4.4, Qinigatayriats 2§Mhend0 ny tabl etslpsepaded in

this exanple %ﬁ%“?gﬁ%tk@ﬁted injvivo t%dygﬁym;@p the
pl as

j: C 1
t abl et 1|1t‘ ntglﬂpelvﬂggﬁ%l En¢, nm Canada
OXY/ 240 DBItpet) LR eZeRMEEL od G)n |12 heal t hy 6% ast i ng,
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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 step (3
months) at 40°C and 75% humidity to increase their
hardness and to prevent their crushing by conventional
technigues (under a lighter or spoon) but also 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. Under these conditions, release
of the active ingredient is maintained with more than
90% of active ingredient released over 24 h as

illustrated figure 3.

Exemple 4: Coated aleohol-resistant and pH-independent
oxycocdone tablets

Coated, sustained-release, 40 mg oxycodcne tablets
are prepared (technical batch n® XCOX5111}.



25 mal e and femal e volunteers separated into two

sem - groups.

Each sem - group

S successively given

the two treatnents (tablets of the invention and
reference product) after an internedi ate period

wi t hout any treatnent (wash-out period).
reference product used in this trial

30The
was OxyConti nCl

a sustained rel ease oxycodone tablet taken twi ce a
(Psatf:{}%g\‘_lztfg anulated

oxymd@néltpi@ssmd padf i bed b@P%@h)edlrar*@hgl pegsenced Qureater

day,
expiry

Tan o da e G, “eTbl & HHe

Mean CV Mean CV C. a.

553. 429, 2brdodratibhedt Ctlie 18201465 6

?P%gga%gtgoglgfsé ezéogpre531on matrix

Ref er ence

gty 80

A pre-mixture of
(Avicel® PH102,

10

15

20

244,
401,

polyvinylacetate/povidone

SR, BASF)

o 3 LA

B2 Aifaey ode

Keyser & Mc Kay)

Erweka)

FMC)

for

mixture

microcrystalline
and precipitated silica
is formed in a cubic mixer

2 min at

40 rpm.
(80:20)

and the oxycodone granules are added to the

UQ@@ together in follow ng
Paraneter Test (i nventi on)
(ng/nmL) 34.412 20

3.00 34.3 AUCt (ng

cellulocse

(Syloid®
(AR
The
(Kollidon®

previous pre-mixture and homogenization is conducted in

a cubic mixer for 15 minutes at 40 rpm,.

lubricant

(magnesium

stearate,

Finally,

Quimdis)

the

intended to

limit adherence and compression friction is added to

the

parameters:

previous

mixture

according to
3 minutes at 40 rpm.

the

mixing

The guantity of granules used 1s determined so as

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| .. o 20.25 45.56
granules ,
ingred.
Kollidon® sr | ustained- 39.53 88.93
release agent
Avicel® pH102 |Sustained 39.53 88.93
release agent
Syloid® 244 Flow agent 0.20 .45
Magnesium Lubricant 0.50 1.13
stearate
Total 100.00 225.00
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AUC. (ng h/ nl) 679.846 17.

1 614.960 21.7 AUC/- (9%

98.17 1.7 99.48 0.3 Kai (hours3%) 0.1154 24.0 0.1561

16.4 T112 el (hours) 6.39 28.0 4.56 17.2 Note:

T.ax values it is the nean
CV: Coefficientofvariation;
Tin al: elimnation half-

10life.

For
val ue which is indicated;
elimnation rate constant;
Tabl e 19 Paraneters

Rati o 90 % confi dence i nterva

4.1.2. Compression

The compression step of the final mixture obtained
in the preceding
{PR-12,
using oblong punches whose sizes are given in the table
below.

step is conducted on a compression

press Sviac) under a compression force of 35 kN

Compression 1is performed in conventional manner
without either the mixture to be compressed or the
compression tooling being subjected to a heating step,
whether before or during the actual compression step.
The tablets containing 40 mg oxycodone obtained

this the

which are given in Table 13:

after step have following characteristics

Table 13

Batch n° of tablets XCOX5111
Weight (mg) 225
Size {mm) 11 2 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
conforming to the invention have very high crush
resistance, of more than 5 MPa.

Other tablets containing a dose of 20, 40 and 80
mg are produced wusing a different process: the
oxycodone granules are prepared 1in a high shear
granulator. The mixture to be compressed is prepared as
described for Examples 1 and 2. The tablets are

compressed on a SVIAC PR12 rotary compressor, using



Lower Upper Cmax 65 58 73 AUCt 110 104 116 AUC. 111
105 118 Therefore, t# plasma profiles

obt ai ned show that 15 there is no | oss of

bi o-availability of the active ingredient, despite a
decrease in Cmax. As a result, these matrix tablets
cont ai ni ng oxycodone conform ng to the invention show
a plasma profile after once-a-day adm nistration in

man.such 20 that the_ratio of their X

op OB IRG aPrBRRess Sha HSTTHl] o oF COJKBRb TS T the
extdersbed treelBmseanabhetsrbddyi ngdeheasanmpdosagen doase in
not, exceefl 0.k 1? $% f@qﬁfe matri x tabl ets contai ning
oxycodone "according to the invention have a plasnma

prof i | e Thedac ehirsidad) adhi M ateat$oics nahangiggeh iphdieble
sthe Pf,AYGe: . observed with these tablets to the AUC. .

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

20 mg 175 mg |11.0 x 5.0 x 3.8 mm| 300 N (4.9 MPa}

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

80 mg 325 mg |13.0 x 6.0 x 4.5 mm| 400 N (5.6 MPa)

The tablets thus manufactured all have excellent
crush resistance, which 1is greater than ©& Mpa
irrespective of their size, even though at no time
during the process was 1t necessary to heat the
constituents of the tablets or the compression tooling
to increase thelr hardness and resistance.

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 1s <conducted 1in a
perforated pan (Trislot).

Coating uses an aqueous dispersion of
ethylcellulose (Aquacoat® 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.



observed with OxyConti ne extended rel ease tablets
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interval of 80 to 125 % 10These results are

particul arly advantageous since they nean that the

oxycodone is just as well absorbed by the body as the

reference product but, since its nmaxi mum concentration

is reduced by around 35%in the tablets of the
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associating two active |ané@ﬂénE oxycodone” and

ngl oxone. Bé{cﬁhﬁotablet is 25 with fcxc@ggnjgstratlon
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mdnner (oral route), the naPBXERRTABBS not SWbritahlket

art@Qeréénsftgcbogtasﬁ it is rapigby netabolised.aen

I Ngested é oral_route. [The ratig 8& oxyicodone /

ndloxone BBY¥e £8Bd here lis 4:-1 04T he tabLepg_aEegl_____
prioducegoiniibge sa®e nanner as Bp.Exanplle 4 89.73
ranulatlon 0 xycodone 1n a Qi shear granulat or.
(gpv dofFaceln ﬁﬁggﬁ 0 - '93?
durlnggﬁésaﬁmestéanptession. 470.46 he generdl.13

foarmula o blets thus nanuéag%ured (batch

57'21\ I S _’R aa ruﬁ Ql‘l I al T I"\! e 20 bel-ow r\lr\l e 20 Ravr

nﬂts&mathlhbhéaboewevéﬂanulated 6xPtodone 22.66 D2.0%1

Eéguéﬁggﬁéuzjﬁﬁ%gogﬁ%%ls 37 KoIIbggq SR@ 75. 54 4L ok
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)

X

20 mg 175 mg |11 x 3,8 mm 440 N (7.3 MPa)

X

40 mg 225 mg |11 x

5

5 4,2 mm 500 N (7.4 MPa)
80 mg 325 mg |13 x 6

7

x

4,5 mm 570 N (6.5 MPa)

160 mg| 575 mg |15 x

X

5,8 mm 800 N (6.3 MPa)
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Syl oid 244 0.367 0.20 Magnesium stearate 0.91 0.50
Total 181.1 100.0 After conpf2ssion the tablets have
t he physical characteristics given in follow ng Table
21. Table 21 Description of tablet Round,flat, white
Di aneter 8 mm Thi ckness 2. 90 mm Mean wei ght 175.8 ng
Har dness 315 N Di anetral resistance 8.6 Ma It
is ascertained that, conformng to the invention, it

is possible t r.odu tabl ets. wi.th ver igh. cr

resi st ance p%ag%]ro%ﬁ/ ggﬁf’ai%rﬂ‘bfatc\%réec i%]eflgam8 Sellent
i ngrredilkent sesistpacej cuwdiiabne opi obdeagemt dritironed MPa
ant;3gQni. st~ g]%ntopltqlcégﬂrn%-a%.i on of the latter in the
event of adm ni stering of *he tablet via intravenous
route. 20 5.2. Dissolution profiles Dissolution tests

ar @ CoiMd RtbiAS éWrtd® with and without the presence of

alcchel in the dissolution medium

Coated 40 mg tablets prepared according to Example
4.3 are tested in dissolution under two conditions:
a) 0.1 N HCl medium without ethanol
b) 0.1 N HCl medium with 40% ethanol
Les dissolution conditions are as follows:
rotating paddle method, paddle rotating speed: 100rpm,
volume of medium; 900 mL, 1 tablet per vessel. The
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

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

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

Two experimental conditions were used:

Dissolution medium of pH 6.8
Dissolution medium of pH 1.2

The dissolution profiles obtained are given in
figure b.

It is ascertained that irrespective of the acidity

of the dissolution medium, the tablets conforming to



precedi ng exanpl es, under the follow ng conditions:

48 Type || paddl e apparatus/ 188 rpm nedi um pH 6. 8/
vol une of dissolution nedium 900 nlL/assay by

conti nuous WV spectrophotonetry at 225nm vessel wi dth:
10mm The profile is given figure 8. 51t is found that
these ultra-hard tablets show a sustai ned-rel ease
profile(90 % of the active ingredient rel eased after

b
der TVt (APEEPEG 8 1 TOBPERaTat For O AL | d B Lo ZHlease

Themfmlisf. this test is to produce tablets conform' ng
to the 'zrhV%fé“ng!L?t é‘aﬁe“’cﬂswko%%@ %Hr?sﬂ{eeré@ego be

as chief "I ngredien conpression matrix. lets
ar eprigpirehdgntai ni n@p@xywqonetaﬁaeie di &al C|Rﬁﬁtlcular

sphogphatieagh hydrsesr( BRE o psegh e nefldcest kectors for
excl pients of Kollidon SR@and Avicel PH 10

2(r) t
useéd’¥ n the tp/ﬂi?ce&iﬁwg agkams edngred len?hewﬁjré]ﬁarja% o Pe
methoted Sed dewd i cal &0 d@edneimescri bed in Exanple 1
(granul ati on of oxycodone then 20 physical mxing with
t he powdered excipients of the conpression m xture).
Thel g@neSabprotycstwidié®sr nul a for these tablets

100 0 OF) D orage SERPALEERT B OO o matrial o o
I\/g/tabl Thg  Goaifidat Edbgyieodenrt MOV 5834) g2 sycodone,

ézéﬂgtéf&gﬁpr§§§iéﬁlﬂél 2he 86230y SYEOL Elr ZI4EP HeBfod, 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 aluminiuvm 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 ImpuritiesHardness
dose storage of water
ng/tablet
-Blister 40.9
4 0mg 0.17% > 500N 3.5%
Al/Al CV 0.5%
HDPE 19.9
20mg 0.17% 440N 3.6%
bottles CV 3.5%

25




Magnesi um stearate 0.88 0.50 Total 175.00 100.00 49
The m xture obtained is conpréésed as in Exanple 1.
The physical characteristics of the tablets after
conpression are given in followi ng Table 23: Table 23
Description of tablet Round,flat, white D ameter 6 mm
Thi ckness 3.16 mm Mean wei ght 178.8 ng Hardness 170 N
D ametral resistance 5.7 Ma It is ascertained

Oncg FL ok kSl UshEERL S 388 ARLA DAL Sa"Wdorage

aboVve eat I'n
m xpemwidodr of the conpression 10 tooI i ng was

ne bl
Socnggﬁ%égﬁz %%en pﬁscegrBEQiééeare opfhgnka u%B%r the

In a dissolution nediu
15 Thel vyl utqoml@@@mt i ongtakbnyg h@afdéweomﬁnﬁehocryp@addle

rotating speed: 100 rpm, volume of the dissolution
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

20 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’

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

Four

lets conformng to the
ets of the reference
nmeans

awere chosen to inpl enent tmébﬁgqm and 5 placed in

| neTeasimyg order of dif fTcurty: %nire_ Lp!nek%g o
pocket EQI gﬁeE ge) doflesd :(I BNtiomsi datio ks ol S
gl pss nortar "and pest|l e Mdabor at or gvgl agswategin CV
g L A T O GO Ll G E P T
physi cal,, chhanaeisri st csi®fot he t est ed (xychddne 34.3
oD i 2 S 9 Y SR ] " Table 9% | T3R8 29 611.858"f 21.9
AUC. {ng h/ mL) 679.846 17.1 614.960 21.7
AUCi/= (%) 98.17 1.7 99.48 0.3
Koy (hours™) 0.1154 24.0 0.1561 16.4
Ti/2 e1 (hours) 6.39 28.0 4.56 17.2
Note: For Tpx values it is the mean value which 1s
indicated; CV: Coefficient of variation; Ker:
elimination rate constant; Tisz 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 1is no 1loss of bio—availability of the active
ingredient, despite a decrease in Cmax.
As a result, these matrix tablets containing
oxycodone conforming to the invention show a plasma
profile after once-a-day administration in man such

20 that the ratio of their Cmax to the Cmax observed after
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administration of OxyContin® extended release tablets
having the same dosage, does not exceed 0.7.

Blso, 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 AUC» observed with these tablets to the AUC= value
observed with OxyContin® extended release tablets
having the same dosage, lies within the bioequivalence
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 1its
maximum concentration is reduced by around 35% in the
tablets of the invention, it affords a substantial
reduction in the risks of adverse effects which occur

with high plasma concentrations.

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

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

Naloxone is an opiate antagonist, which inhibits
the activity of oxycodone 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.



(MPa) OxyContin(r) Dianeter Round 20nmg 3.43 7.24
mm pink 135.9 105 2.7  Lengt#7 Invention 11.0 mm
ol ong

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 pHl1l02® 75.54 41.71
Syloid 244 0.367 0.20
Magnesium stearate 0.91 0.50
Total 181.1 100.0

After compression the tablets have the physical

characteristics given in following Table 21.

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 crush 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:
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(20 mg) 3.30 Wdth white 175.9 467 8.8 5.5 nm

The crush resistance of the ré$erence tablets is 3.3
tinmes less than that of the tablet conformng to the
i nvention. 20The use of pliers allowed rough crushing
of the tablets (pieces of 1 to 2 nmm, both for the
reference product and for the tablets of the
invention After the rough crushing step using pIiers

of the | abor at or rta e |ne [

Sy e oo B i O Rt At il B, D1 ume
nokﬁhrd15ﬂobutlonammxhamiet%O@onﬂdaﬁBag ﬂufthentlnuous uv
inv t hi The
cr i |ng(ﬁﬂé{%ﬁﬁ%ﬁféﬂ%é?%gﬁbgﬁgéac dﬁ&t e tygés of
tabl et iThe @rsfiide tig tHearpdiidwed § |s 5 summari zed in
follow ng Tabl ecgdna Takke dresdkniierLoiiee €8BBts show a

sustained-release profile (90 % 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 {

oe
—

Granulated oxycodone
22.57 12.90

(XOXY 5634)

Emcompress® 151.21 86.40

Syloid 244FP 0.35 0.20
Magnesium stearate 0.88 0.50

Total 175.00 100.00
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Pliers Mortar OxyContin(r) 20nmg Easily cut, Chipping
Easy crushi ng Easy crushing, é%ipping Very easy
crushing Invention 20 ng Difficult to cut, no crushing
Crushi ng inpossi bl e Easy crushi ng, chipping Crushing

I mpossi ble (w thout prior cutting)

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 obtained is well above 4 MPa, even though no
heating step of the mixture or of the compression

tooling was necessary.

6.2. Dissolution profile

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

The dissolution conditions are the following: Type
II paddle apparatus; paddle rotating speed: 100 rpm;
medium pH 6.8; volume of dissolution medium: 300 ml;
continucus UV at 225nm; vessel 10mm.

The results are given in figure 9.

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

period.

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

difficulty in breaking or crushing and optionally



The reference OxyContin(r) product can be crushed 10
fairly easily, irrespective off0t he neans used. Since
it has | ow hardness strength, it has a tendency to
chip. On the other hand, the tablet conformng to the
i nvention can only be crushed with conbination pliers;
a knife only achieves cutting but no crushing. After

15 cutting, the pieces can be ground inanortar. 8.2.
olutipn tests a n g
oy PR té%le?oﬁgﬁﬁhlyp£?%s Ehs.ﬁgb%P§§?§ argolets

subjecferning at20 t&essmmmtomm,escompaaﬁfal yé&ht hablets of
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di ssol ut7 oL &7 sEOP LR R Redk e 1{3‘?—?%‘9 8tyRﬁ))Oml of
medi um percyessel sposotati ng paddl e nethod, paddl e
rotating speed: 100 rp dosage: 40ny active
i ngr edi eﬁtg%e?l%aejegge?nll?fégsel t hi ckness: 10mm
measur en’englbss Usospact andepeyt [aavbilemp oy g bpssware)
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11. Table 26

Conti n620 122810
OxyEBYEAECRBNHARES) SS‘??G gWSPelPaﬁ‘gEE ggr

15 Table 24
Crush
Hard- .
Tested Wt. resis-—
Thickness Size Shape ness
tablet {mg) () tance
{MPa)
in® Diameter | Round
OxyContin 3.43 e , 135.9 105 2.7
20myg 7.24 mm pink
Length
i 11.0 Oblon
tnvention 3.30 o , ¢ 175.9 467 8.8
{20 mg) Width white
5.5 mm

The crush resistance of the reference tablets 1is
3.3 times less than that of the tablet conforming to
the invention.
20 The use of pliers allowed rough crushing of the
tablets

product and for the tablets of the invention.

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

After the rough crushing step using pliers, use of
to be

the use of the mortar

the

25 obtained in both cases.

laboratory mortar enabled a fine powder

However,



10

15

20

cut in half Tablet in pieces Wiole tablet Tablet cut
in half Tablet in pieces 0.5 35.9 50.8 61.0 1.3 8.6
26.7 1 47.1 62.8 73.4 3.7 15.0 36.5 2 60.5 75.2

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
summarized in following Table 25:

Table 25
, Coffee .
Knife Pliers Mortar
spoon
. ® Easily Easy
OxyContin Easy . Very easy
cut, , crushing, .
20mg i s crushing , , crushing
Chipping chipping
Crushin
Difficult | -9
, , Easy impossible
Invention to cut, Crushing . ,
) . crushing, {without
20 mg no impossible . . ,
, chipping prior
crushing ,
cutting)

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

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

cutting, the pieces can be ground in a mortar.

8.2. Dissolution tests

A tablet cut in half using a knife, and a tablet
roughly crushed using pliers are subjected to a
dissolution test to analyse the impact of cutting and
crushing on the dissolution profile, compared with an
intact tablet. This test is conducted on batch XCOX
5726 prepared following Example 4, and on the
OxyContin® reference product.
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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 70.45% 86.0 92.9 99.0 41.7
64.8 81.9 8 92.8 96.5 100.3 55.8

The dissolution methed is as follows: continuous
S00ml of medium
paddle

ingredient per

dissclution, dissolution medium pH 6.8,

per vessel, rotating paddle method, rotating

speed: 100 rpm, dosage: 40mg active

vessel, vessel thickness: 10mm; measurement by UV

225 nm).
taken every 5 minutes during the first hour, then every

spectrometry (wavelength A = Readings are

15 minutes up to 24h.

The results obtained for dissclutions in the pH

6.8 medium are given in following Table 26 and in
figure 11.
Table 26
OxyContin®20mg batch
Oxycodone 20mg XCOX 5726
122810
Time
Tablet Tablet Tablet | Tablet
(h) Whole _ . Whole . .
cut 1in in cut 1n in
tablet tablet .
half pieces half pieces
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 69.4 82.3 91.6 17.3 39.4 62.2
4 76.2 87.0 95.4 24,9 49.7 70.4
6 86.0 92.9 99.0 41.7 64.8 81.9
8 92.8 96.5 100.3 55.8 75.3 88.8
12 100.7 99.4 100.7 75.7 88.1 95.9
16 103.4 1006.1 100.5 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

1t is ascertained that

in a pH 6.8 medium,

the

dissolution profile of the reference product is close

to that targeted for the bare tablet i.e.

sustained-release coating,

without a
whereas the profile of the
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tablet of the invention {« QD »} 1s c¢lose to that
targeted for a sustained-release tablet.

The cutting in half of the tablet accelerates
dissclution, and acceleration 1is increased when the
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,

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
injection.

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

The Stéribox® contains:

- two 1 ml syringes,

- two 5ml doses of water for injection
preparations,

- two cups so-called « Stéricup® »

- two filters

Extraction of oxycodone from the reference product
and from the tablet conforming to the invention 1is
conducted as follows on each batch:

- 72 tests on a whole tablet,
- 2 tests on a tablet roughly crushed with pliers,
- 2 tests on a tablet o¢f the invention crushed

with pliers and then with mortar and pestle, and



151t is ascertained that in a pH 6.8 nedium the

di ssolution profile of the reférence 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 (o QD ") is close to that
targeted for a sustained-rel ease tablet. The
cutting in half of the tablet accel erates dissol ution,

and acceleration_ is_increased when,t tabl S
in piecés o#eﬁg?hopyﬁesr%?ef%%?%tEagggglnng%Elgcfﬁgghed
i ngredi entimner exanagEmdl y avai l abl e for absorption via

oral rouhe u}!ﬁé%:\’ Ton e d arrf’f id aff e supplled

oxycodone in f%e cr conform ng t

t hevlitdv erlté oht e noeeRai mB §h§u§‘ﬁ§|lﬁ‘elﬂl- PERedSB L6 (thlllué‘e (2
58. 3y15val uation of extraction of the active ingredient

The tested tablets are al so eval uated regarding the

extracti of their active ingredient for 15injectiaqn.

The apmﬁhﬁuﬂp?ﬁﬁ%ﬁﬁ% cﬁﬁggdgorsﬁeFFBS Ok ' one
av add s e dh Jphatrmclasfmu slgsp gireat] Widrh drhey Seokdh idtos®:
for the purpose of preventing the transm ssion of

pat hogerli-cpageat s the oughepaiee@xchangéeof (edwtlen natewhly

20 syri ”geéruEHSdSB?r ﬁgg’&%&) 1ANEALNSyp, two 1 m

syri nges, osedofwaterf orl hj ecti on
10pr epar atd oagd QSmltW@t@ﬁpgséégcalBéégedSPéP?EEB(r)

two filtergix usifytraed i @l uelgeexyspdong f @hitie for 2
reference roduct and fromthe tablet conformng to

the i nvent MAYEESeonducted as fol | ows on each bat ch:

30- 2 testsean ahwhalenttatd ebf tRet espswdamha at ahigtter for

roughly crgshed %tth pliers, 2 tests on a tablet of

the inventiof Erusted with pliers and then with nortar
15and pest$echantt B - renpéstisgorva uef epéhee thabiténg: the

directly crughed;in @Oqg%%aﬁs 1.7m1. The tested
extraction mediumi’s the water supplied with th

St eri box§T filite™t h*eh?raﬁQﬂtPrﬁJeWhl P&EbRe vt:n%neteztlém yfilter

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.



The operating node used for extraction is the one
described in the leaflet suppbfed with the SteriboxO:
1-pl ace the prepared sanple (whole, roughly crushed or
ground) in the cup, 102-add 2 m water using a gauged
pi pette, 3-mx using the plunger of the syringe for 2
m nutes, 4-heat the content of the cup with a lighter
for 1 mnute, 155-check the renaining vol une after
heati ng: the renaining VO'H”E; } 7ml. 6-filter the

LNne. rn +hn

solution—ysing-the sterile-f ontained inthe
Steribox(r) angy@seninoashy m'@ﬂed | n the s

necessary |use a ZOpHﬁﬁ%ﬁﬁ to place ﬁﬁ@ce@%n éﬂ@ﬁl%ﬁox 5726
into the syrnge; Hite—the—H1+Hr+ate—+npwater—t

obtain a theoreti f _acti\ekoughly

uunghcgn ration|o

i ngredi ent owh%kﬂn; 1000, .358°EB MUt "BRAPYSi S shed
repl aci ng |t Revextraction ®So veptetby waibBst fior the | tablet
ref erence |product an#iaphet tlest product Théabkel||t g

Ground

ofcdhengontents obtlai ned and the extraction yields(for
each of the tests are summarized in 30 fO||OMAng Tabl e
29btairedrap| 0 237 Oy Cdntdi n| 20h% bat ch¥122g10 °- 15.2
@yeedene [20mg XCOX 5726 ol e tahl et Roughly crughed

tabl et G gund tabl et
CV (%) - 4.6 3.3 4.1 2.1 15.9

Yield 2.0

e

86.2 3| 97.4 % 1.3

e

30.4 5| 72.6 %

* The results concern a single test, the second test

being cloudy and the result unusable.

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 invention 1is 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 required to
achieve efficient «crushing and thereby increase
20 extraction vyield. The tablets of the invention are
therefore particularly effective to deter drug abuse of

opioid ingredients.




Whol e tabl et Roughly crushed tablet G ound tabl et
Cont ent obtained ng/tablet 0.3¢* 16.3 18.4 0.25 5.8

15.2 CV(%9 4.6 3.3 4.1 2.1 15.9 Yield 2.0% 86.2%
97.4% 1. 3% 30. 4% 79. 6%

Example 9: Microtablets of hydromorphone

9.1. Preparaticn 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 is 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 1s again mixed for 2 to 5 minutes. Compression of

the final mixture obtained is obtained by direct



* The results concern a single test, the second test

bei ng cloudy and the result ublsable. 5 It is

found that the extraction yield is lowwth a whole
tablet, irrespective of the tablet used.

However, extraction yields are higher for OxyContin(r)
inall tests. In particular, when the tablet 10
conformng to the invention is roughly crushed, it

rel eases cl.ose t tlnes | e S tivesdi di_ent
LSRR B aeh MRS 8 B8, R Edent shhan e
ThesE:araBlﬂneﬁfsfhmtheabused@e}'pl ﬁ@hg@r@ﬁoggnﬁbaﬁe%a\ﬁl in

be achiaved mafe a% il Widnth /295G I7dlcl tRAan gt llS

t he "oxycodone << tabl et's of the invention.
Only plitdes ghara euied obt &he g%%%iUJe&%fﬂ%cF?BﬁeBF are
5O yEandr Nl )f dheheiasy feibtdhe dxycodone << QD " tablets

of the invention an additional tool is required to

achi eve efficient crushing and thereby increase 20
extraction yield. The tabl @ablef 2Bhe i nvention are
g?ezefurilfﬁrilcularéyt Lgctl e to det%ﬁiﬂﬁs Cﬂbuse
hydronorph&ﬂﬁlgwélthem@xat|on of the t abBeBsmyin this
exanpl e, VeLY rd. ngpycoated|tabl ets arey §-produced
conf i i ot Heh—eontain

hydrlonor phoHerdaessl K¥l)oi d derilved from nmbPBhNne
haV|ngCQ%@ﬁrE%gngghg§S|&P%qtlon used togtgeghapain

and thence—subject—to drug—abuse:
M crotablef@l@#wﬂﬂﬁYdladeter ane prepared 900
contai ning a dose of 3 ny hydronnrphone 9.1.1.
Preparation of the ingredients conpQsi tion
of the tHIf ePdrPgesamilri 288 itRPr&HI% %]@t%lil% is ‘greater
1015Tewhe 283! mgredients Rencentage|ddantbi gbf more than 6.8

(nqmﬁgbéné)w{ygrggPé Prla Fgﬂ 12 3 Kollidon(r) Sp 50

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 HCl medium,
20 c) With 40 % alcohol in 0.1 N HC1l medium.

The dissolution conditions are as follows:

Type II paddle apparatus; paddle rotating speed: 100

rpm; volume 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).
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12.5 Avicella PH102 36 9 Silica 1 0.25 Magnesi um
stearate 1 0.25 Total 100.00 28.00 ny 9.1.2.

Conpr essi on The hydronorphone is first mxed with the
20 excipients form ng the conpression m xture (Avice
PH102, Kol lidone SR and silica) after a screening step
intended to renove | arge-size particles and ot her
aggregates. M xing uses a dry process in a

conventiqnal _bl.ender (V. ender Sq The
powder e luﬁ%ﬁﬁ dm's Sg?a ) |s Yen agggéE% 2

nixtureiﬁnd Ime ohe ishagaiénn1ﬁéé f@ﬁSEStoQ@e tablets
drr@q{&’r ‘E%S'@r{b 0 E nbRgefibpal st Wr & ot ained ds case
obtalne d

i rect conpression of the mxture on a

6- ARG Ok @;@h Wemdncgﬁb?ﬂe%% t@%@%@he%b?amééﬁnce of

consaymaunehasmd dusdandi asetesai e appl i ed
conpression 1orce 1s e cnar act ristics
P TS IPPg“‘?ram the

29.idadhitei A9  therefore have  both excellent crush
resistance and good alcohol resistance. They are
therefore fully suitable for active ingredients which

may be subject to accidental misuse or to drug abuse.
Example 10: Tablets of morphine sulphate

In this example, ultra-hard, non-coated tablets
containing morphine sulphate are prepared, and their
resistance to alcohol present in the dissolution medium
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
30 mg.

10.1.1 Formulation

First microgranules of morphine sulphate are
prepared by coating neutral particles of size 500 to
600 uym 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
compréssion excipients to obtain the mixture which can
be used to produce the ultra-hard tablets of the
invention. The type and proportion of each excipient

are summarized in Tabkle 30.



Bat ch nunmber of tablets RD1095L1C1 Mean wei ght ( ng)
23.8 ng Thickness(nmm) 3.47 Habl8ness(N) 108 N Crush

resi stance(MPa) 6.6 Ma Friability(% 0.0 The
har dness of the tablets obtained is greater 10 than
108 N, i.e. a crush resistance of nore than 6.8 MrPa

and with zero friability. 9.1.3 Dissolution profile

The dissolution profile of the tablets prepared in 15
this manner i s neasured by %1% Q}og uv
+t hedAf - ~An H

S ct r onhoe nmt rv rindar Aeh + 1 Ane- a)
p Ct1 U'JIIUL ot y tHhaef oot 0o1rS. a

W t houBadlatomeimbisr 0. 1 [N HC1 nedi umNPO62M2L1 D) With

20P6 al cohol in 0.1 N HCL nedium 20c) Wth 40 vﬁelght

al cohol Th@r&dilet £IC1 nmedirgncaiteagh szl ut
conditions are_as_follaws: Type Il paddl ¢ aob&‘ié’fﬁ%}%let

paddl e rothtC]H;Qj speed: [100 rpm vol ume of dissol ution
medi um 500 37C;, fillter 25 45 pm automatic
sahpisgodessedcialouilt) at SANRY 1 ng times of 5,

30 lﬂérpﬁgnelgglpﬂggeard 240 m'nutes. WW|anal ysi's Tat
280 nggg E épﬁ Sg] el lls; 10 tabl ets of hydronorphone

ar vessel (eguivalent!lto 30
eguiival-ehpt-+o0—-o9

nyl ves @l 1)Lidde® B Rssol Lti on r¥suUi4s are @iven 1i46.05

fipure 12. is flound that.gn all (:ases t
tagl et%vﬁgﬁ}@rﬁ?.h&glto the— “Q‘f‘r’é / 141?'47

subt ai ngdloeti@ageédpr ofi |l e whidh.2G6 not m)di fied0.73
thr%a‘%%etshl Hprecsenrcasa;F 5 et ha(pogqﬁ n thej|di ssol L[EIBDIB
me e~ |nc nyU|U|Efkarc LauietS CUHfUIHIHU o

t he i nvent Tohather ef ord havel Bbi® excel | ent crifssh 00

resi stance and good al cohol resistance. They are
therefore fully suitable for active ingredients which
10 #8ylbé. stpprEessdBcci dental misuse or to drug

abuse. EX@Rptesdfon Tabret en®f pDARNI NRisphpbatbtained 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 NPO062M2L1C1
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.



In this exanple, ultra-hard, non-coated tablets 15
cont ai ni ng nor phi ne sulphate &e prepared, and their
resi stance to al cohol present in the dissolution
mediumis conpared with that of a norphine sul phate
formul ation sold commercially under the trade nane

Avi nzai D. The tablets of the invention contain a dose
of 20 30 ny. 10.1.1 Fornul ation First

m crogranul es of norphine sul phate are prepared by
coating neutral particles of size 500 to 25 600 pm

usi @ b Bi idisgpligbhon pEpLiles These microgranul es

are thenpngr OHE‘%sb'i‘u‘El'ESW Lo £ £1 ObL2I Ny Fing1RALT 'g%é?pared

size allown onobgeneous m XI ng. The grindings _are
t heapcrfﬁsaawcw tA tHhe conpresspbn lexdigaBHiad t BY ofralpur UV

st r?sﬁee@ d;ﬁ;d%r@%}t@@naﬁp@es U@Q%hd@r p:grwpé@h t Q:érhﬁLtdlons

ul tra- abl ets e inventi e type an

pr opof F.‘W?&ﬂ %M%&%} ptente C&H‘W‘(&I‘I zed in Table

30. b9 wWhalt 30 ﬁat@lﬁbhuifﬂet[hé\"?&ﬁﬂﬂ\vﬁi,l I ngredients

Per ce % I m cr ogr anul es

of rqum’?lﬁéeh st p‘hg{]icé Bt Ngﬁ)%i%f% 98 72.927

Kol i dorfilry SRi30141t148: Oscmdc‘eifém PHUGYL 39558 follows:
10144 G Sy Q1 dEEN244 0@ ratus; volume of dissolution

medium: 500 mL; paddle rotating speed = 100 rpm; one 30
mg tablet per vessel.

The dissolution results are shown figure 13.

It is found that in all cases the tablets
15 conforming to the invention have a sustalned-release
profile which is not affected by the presence of
ethanol in the dissolution medium. These tablets
therefore have major resistance to alcochol, imparting a
distinct advantage to the tablets of the invention over
20 other commercially available, sustained-release
morphine sulphate tablets.

Comparative dissclution tests were conducted on
tablets prepared according to the invention and on
commercially available morphine sulphate tablets
25 (Avinza®) . The dissolution method used was the same as

the one described previously, with the sole exception

that the dissolution mediuvm 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 shoﬁs a very
rapid dissolution profile and is not a sustained-

release form. Additionally, it has low alcohol



0. 73 Magnesi um stearate 0.50 1.825 Total 100.00 365. 00
10. 1. 2. Conpr essi on Conpressi®h of the final nixture
obtained is 5 carried out on a tablet press (PR-12,
Sviac) using round punches 10 nmin dianeter and a
conpression force of 26.1 kN. The characteristics
of the tablets thus obtained are given in follow ng
Table 31. 10 Table 31 Batch nunber of tablets

NP WL1Cl V%l h R I -
%ﬁéegﬁ ﬁﬁ)sfﬁ ness nﬁf%g%9 %gggngggf%fggssﬂéFasthe
Cr@wmnma$wspén@écwhwﬂ PFegemti abi theyegione
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.



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 tablets prepared
according to the invention igs measured by 12-hour W 5
spectrophotonetry at pH 6.8 under three conditions :
a) Wt hout al cohol in the nedi ,um b) Wth 20% al cohol
in the medium c)Wth 40 % &*&6hd1 in the medium The
di ssolution conditions are as follows: 10 rotating
paddile @ppar-anaslubic!, umetofx dfasletat capaimedicdmrebo@Eing one
m.; padQ%%mﬁ%téétﬂ&e%RS?lea%Q915981uﬁﬁ%o§9 SEot @Rl Efcended
per vessel. The dissolution results are shown figure
513. 1t Fond pendod lend icAnapinkusas Lerstt shPeptips ingredient

conf or Mg GndNepd NYENHJRN RAVE R Swekal Bedpéal@asathin a
profile which i's not affected by the presence of

ot hanol SPPRRE’ F SBBF Ui ons et L FhEsB> 1 dirgt F at least

t her ef opge havei pRIn@! dRYesl alieRigt Midl-cobpdtalilipar tehhulose,
a distinct advant agrg to the tablets

of the_inv
over 20PBtHEFEoRfrels dPfYyavart d‘tﬂtgrsh%&i%uﬁéﬁ %Pé&ggpende“t
10nprphlnﬁeﬁmdq&haﬂe t abl®i,s. derlvatiﬂhmpamﬁtlpelyv1nylalcohols,

di ssol uti ntest re.cond n tablets pre

‘accor di Ag ¥"bert'3h %Sﬁf?oﬁn‘ingfﬁﬁ%nﬁﬁr%l al%lt RALET waxes,
avai | abhermsrtpheae sl phatlgvt.apl et sce?Eate(sAVl mizaeif%tlves of
The di ssol ut.i on: net used s, th

describgaiﬁr lgﬁsfo 1dotha?¥f%1£E geésgg 8&Qﬁ%%ggh as the
di ssol uhi®mreedieim mscm@yﬁwmnenedﬁhml@m and [polyV:myl

lsconditi ggé e tfcﬁafqrqpy?pA ]!}Lng nére%éj@ol]n talﬂg the mixture

presence o 0% e . 1IN HC1 msdl umin the
30 presefice of 40m%m¢¥yﬁéﬁl(8)e The di ssBllutPem and

results ﬁ&fyéﬂﬁ@@aéf§ﬂ§f@/&éthylmethagﬂﬁjﬁ%”ner¢|alhﬁnﬂ@thyl—
avallable product shows a very f di ssol ution

profi | e aBppiqeFhydt r@?@@@féiﬁ% FB eEige)f ofp2:0.2)), mineral

Addi tiopaklyiencl Rag tow.alciohakes SlcH0l.@E RCASIIACRhat the
the dissolution rate increases with the guantity of

203l cohol IppeSEt Afn sFREPHIY (R the comigyf SEREN offrgf tions are

hand, tRhecdéssR) whhonsdiaf Qaeﬁet@mawabbe&rmaesimdce of at
t he |nvent|on is not nodifi ed%f nce»of

al cohol 1£Ast He Y¥rédi tfentggcey ﬁSOI ubl e,

matri x tabl ets capabl e of rel easi ng one or nore active

ingredients.into bod over an extended 5 t . .
peri odt Sﬁ%rb’én%%ﬁ)ﬁ???g 5E4EP oite % catlln\/gl i ng}%aerﬁlC Rftzed in
25wWhi ch rm;y&abe @Jnmeet ttmz dmugtmseodlwper:smmiremtem n reor the

conpressj on mat.ri id matrix co nS|st ng_of_ a %\ as
one exciPlBATS lt%lsetoglmﬁg i er ocrgls? B el PATGRE  step

either before or during the actual compression step

3. Matrix tablets according to either of claims 1 and 2,

30 characterized in that said compression matrix represents

50 to 98 weight % of the total weight of said tablet,
advantageously 85 to 95 %.

4. Matrix tablets according to any of claims 1 to 3,
35 characterized in that said compression matrix comprises a

mixture of at least two excipients chosen from among
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pol ynmers of 10 nmethacrylic polynmers of derivatives
the famly of water-insoluble, pHindependent acids,
derivatives of polyvinylal cohols, lactic and glycolic
aci ds, starches, waxes, of polyvinyl

acet at es, deri vatives of %V|nylpyrrolidone and

m xtures of polyners such a? the m xture of

m crocrystal line cellul ose and [pol 15acetate i
pol yvi n¥ PSS | dbhid cof F b eP§st BP?(Y%%YS( gt 2698 dAgly ©f

t he m xvare-dekbublsisgand pH-independent methacryllc acids,

[ pol y(etbylagrylat 6f n@éﬂwlﬂgimﬁmhate bR hyk - lactlc and
annnloethl net hacryl ate c

o ek eas Paghy! e elerhdel, (4 0selles Tengt Blusng.
the 20 geeirtiesy oferdwektpient cAndballveipphprassidepe, mineral
condi ti ppsiAatehgsen e rtiaitwgakd tabl ets have a

crush resistance of at |east 4 Mra, advantageously at

| east 6 MPa. 2. Matrix tablets accordlng

cl ai - 1Mabhigr aépBFeed 2PRO DB NGhat® néihet tﬁ%ahTitheto 4
to be conpr&swedzefoint higatcoitpr esskeoal t opdimgnaseare chosen

subj ect ed.} Oy 3 h&ﬁ;dﬂ]g:oﬂp%@s%é h(%lcki%ﬁuorpﬁo%hﬁléH NG luminium
t he actual cq ressig i X, tab

accordlﬁﬁ t ¢erthtr % 6?18F8$ﬁ8 Ta%ﬁﬁf%fm Sﬁ?§én§c?ermgedthelr
in thatmsaMQraaanpreSS|on matrix represents 50 to 98
meight % of the total weight of advantageously 85 to

95 @6 g tab&%hle%ﬁ} accorémgrl%otqggﬁt§faQﬁgEgEnQ. to 5,

350hara erize xtu at [east two
5to any Ghaéq%HQﬁézfdté“Sth%%n%W%§§P6hEﬁﬁ%V?xl@%ﬁ%¥F§Eés) are

a chosen from the group comprising psychotropics,
neurcleptics, tranguillizers, hypnotics, analgesics and
anxiolytics. '

7. Matrix tablets according to any of claims 1 to 6,
characterized in that said active ingredients belong to
the group comprising morphine, oxycodone, hydrocodone,
hydromorphone, oxymorphone, tramadol, methadone, codeine,
fentanyl and buprenorphine, their salts and their

pharmaceutically acceptable derivatives.

8. Matrix tablets according to any of claims 1 to 7,
characterized 4in that said compression matrix also
contains 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, sweeteners and colouring agents.

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

(a} to (f) or a mixture thereof:
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exci pi ents chosen fromanong 63 mcrocrystalline

cellul ose, polyners of the famly of water-insoluble,

pH i ndependent nethacrylic acids, derivatives of

pol yvi nyl al cohol s, polyners of lactic and glycolic

aci ds, starches, waxes, derigjatives of polyvinyl

Sacet ates, derivatives of polyvinylpyrrolidone,

m neral excipients and their m xtures. é}ix o 1
t abl®t $* RGH-APFiY %l%wr&flter%? nigler “rasah and/or” pharyngea
char actteraczed in that the m neral excipients are

CEO%R %%fgcgrgawslrg;&ggéﬁ@n?gérﬁl nqef;@irﬁjt WY formation of a
phosphat es umniu sillco ili.cate n

car bonaqegt é@ll?gn g]é?r %%])&r%urléssdlss nlved 18 I\}E{.nﬂ&g{l %%HH% of
t abl et svsegording to any of clains 1 to 5,

15char agt eezed dubstcRatef he said active ingredient(s)

are chosen fron1the c{ i sing psychotropics,
neuﬁ%leﬁ%lgers Yant d%P??g%rggBEypnotlcs anal gesi cs
and‘ﬁnx@dﬁﬁﬁ?é§“92%¢mtﬁﬁ??qx tabl ets according to any

of ctiai am dAnttagyofisthaf ather bzetrd nirghatiisdi (@) achige may be
i ngr edi gt s,,Rebong,¢ @ -bheagreup conmprisi ng nor phi ne,
oxycodone, hydrocodone, “hydronor phone, oxynor phone,
tramadol , net hadone, codei ne, fentanyl and . ,
buprEhdfaghiine tabhets satesliand tchefaim 9, characterized in

25phar rageut i @@l | yapesaptiabl e denitvatévesthd. Matdi X active
tabl et s, accglgrlltn(%)t Qm?”M ﬁg Cﬂ)é"'{ﬁe ]sutoqut of d:?ug abuse is

char act@ri'zéd" 1 n that npressi on"matri x

cont ai M l&xopeasy 6?%$ﬁﬂﬁ%Pﬁa€éuPP%aPFyt%%fbﬁ?ﬁﬁF@c%ﬂflcally
exci pi etdcephaisen fanem t he group conpri sing
anti-adherent agents, agents capable of inproving
tabl et cohesi on qn,.conpres fillers, _lubricants,

pl astididfers, '%ﬁ1ﬁﬁﬁg e gén sﬁ@eﬁgﬁérgfaﬁg cofo&rlng
agent s.ciB6act patzdd inabhet Shaycort rg Pelanyostiedai ms

10,

201 to 8, characterlzed in that said conpreSS|on mat ri x

al so go[\?t al, ns le%?sgcgglgdl%r '{%r ecl ”1% f%'hgg}:%{&lzed in

substanced i a moxture ther eof
subst an@@tvmlséhdl r vt e§°?ﬁé“?1a§é’lnséﬁﬂ? or°fphdfynygadit ©one
tracts, sustahheafmukya@ﬁlb@iymmmwaﬂmangag@nuﬂiy lcbagemgf tan the

f or mat Im&rbr?%unt Og&;rw@% t heeﬁmtg@hmsos@l sSQle¥edatved  and

m ni nmu Swat er, an enetic substance, d)

25 an aver@ﬁ?ﬂ?cféiﬁﬁﬂﬁﬂémﬁﬁﬁnt e) a bittering substance,

f) an antagoni st of the active ingredient(s) which may
be 108 hg,suby e@&bl@tsdfy@c&@lﬁ@ th0. Ma§ rbx tablieks 1 to 12,

accor di aracterized in th
antagon&%PRQGSEfzéﬁ {%eqé 348t Poe" thgte |enF( gf @ mixture
whi ch na§ be mlwéogab*fwth@ﬁ dr ugeddeeei s 15Hhl oxdﬁ@lyvmyl

spor nal tém%/ﬁblmﬂbykhélfdomhar{mcEOII] cabl yhe proportion

35

Y T O TR
out er C@hqurhgirug abuse belong to the group of analgesics.

14.Matrix tablets according to c¢laim 13, characterized in
that they have an outer coating consisting of

ethylcellulose.

15.Matrix tablets according to any of claims 1 to 14,
characterized in that they are capable of releasing the
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20 12. Matrix tablets according to claim 11,

characterized in that said outer coating consists of

at | east one sustai ned-rel ease pol ymer advant ageously
chosen fromthe group conprising ethylcellul ose
derivatives and 25nethacry|%g pol ynmers. 13. Matrix

tabl ets according to any of Clains. 1 to 12,

characterized in that said matri x consists of a

m xt ur @csfven erseryesraliivd way ki ¢yl anld TopBFyviakyse over
30 acetatbetlpsod Wi pykpyrHl ndoneurs80: 20)] to the

proportion of (1:1) and that said active ingredients

whi ch may be given drug abuse belong to fhe. group, of

anal fedjestsix Lok LRkt r AECPRBITE s tac Vi ¥y £55 6Tl 18 1o
char actatmirzeeiized5tihatt hbeheyhbpverarcapabée cbatédlwgsing the
consl Sta‘c‘%@v@ﬁrﬁ{)ﬂ%ﬂ'i@@“%i%ema 65 achij¥er Igueds eBuse over
whi ch na%)be %qﬁiect t&jdr%% ﬁ%use over a period of

nore tHaei2°hotir §ore P90 “Ye RhtTi x tabl ets according

to any of clains 1 to 15, 5characterized in that they

are capablexoftabebeastagrdiigngcldxveoddyy edientiingi b claim
my D 2hb) G6l Lo Al U ADHS@r QY Ol By PRELED Lo THE profiie
than 2 ours. 17.Matrix tablets containin
oxycodoHe Sac B AGido BFaHHhSte28LothiP alfBr i S8BT i ﬁhat the
t hat t heytibavé ahpl asam profrived after adweratdaion of said

ad”ini&&ﬁﬁkkgntgntH@nCm§#CG%IJE“OHSQ?V&Qtéﬁtéﬁ ddhen @t ion
observed after admni stra

tion of said tablets tq the

Cmax val'uePor<vEl éﬁF@Pdggnfﬁ'E??%tFﬁégéts contaiiling the
of OxyGomts Afsd, edoeendet! vuleedse- tabl et s cont ai ning

the 15sane dose, does not exceed 0.7. 18. Matrix

t abl nt ai_nj X ccor di t .of
R L R T S
profi | eCkier bnde- al day XAKNPAFSEIZRE] o | ﬁhﬁgn Ghelg  dplasma
20 t hatpidfd leatadfoeof cAUER:-dlys erdredi $toratsaind inaliaet 5 such
to the AUG -tpkalye; Obser yed. Widsd (xy Cant i k) rexiendad the

rel ease_tablets containing the sane dos%m§lle§ i cfh§%1ease
i ntervalVot EBlto PI8CEECD5 e Faliiere  ator & Y10 ahy

of cl ai mlktsocdB;aichagatheriared dppe t Hdest heytheadnperval of
adm ni sgeried 109ce, a day. 20. Met hod to produce

matri x tablets according to any of clainms 1 to 18,
characterized in that it conprises the 30fol| ow ng .

st epd?- TehdatsgacperdHew fe fhyraddicéatTs)! Wit A8t Hdraracterized
exci pi eph (atokhéheacompr essirtR taatd ionceopt danal

granul ation, and conpressing said m xture under
condi ti ons chosen so that 35said tablet has g,crush

resi Paledhast e Peadicy W ixdiancige ARSIy OheY | &8sy ©of
6 MPa. cbeind Xt wree OF, tdiereohpriessi om tidelti ig beirpgises the

'3osubjectgglggdgghgggﬁgm)step ei ther before or during

the actu%kxﬁﬂqugsgéé&bé“f%%kedient(s) with the excipient{s) of

the compression matrix,

- optional granulation, and

~ compressing éaid mixture under conditions chosen so that
salid tablet has a crush resistance of at least 4 MPa,
advantagéously at least 6 MPa.

21.Method according to claim 20, characterized in that the
compression step is conducted without the compression
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522. Met hod according to either of clains 20 and 21,
characterized in that it also conprises a coating step

of said matrix tablet. 23. Met hod according to
claim 22, characterized in that it 10al so conprises a
curing step of said outer cggting. 24.Use of a

phar maceuti cal conposition in the formof tablets
according to any of clains 1 to 19, for the sustained

adni ni Stietivag 6f ABei vemRLRgeedr eht @ Wi PRipAYySUBH erEed to a
t he subhentingf thepdr ugriahtiserefioitended tiorprevernte t hetual

accideq&%Lrg5§H§¢fﬁ%g(or to deter drug abuse of these
active |né?e I ents.

22.Method according to either of c¢laims 20 and 21,
© characterized in that it also comprises a coating step of
sald matrix tablet.

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

24.Usé of a pharmaceutical composition in the form of
tablets according to any of claims 1 to 18, 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,



