1 CRUSH- RESI STANT OXYCODONE TABLETS | NTENDED FOR
PREVENTI NG ACCI DENTAL M SUSE AND UNLAWFUL DI VERSI ON
The present invention concerns insoluble matrix 5

tabl ets having very high crush resistance. These
matri x tabl ets which are unbreakabl e under usual

-condi tions, non-friable and;insoluble in an aqueous
medi um are of particular interest as reservoirs for
psychotropi c agents since they can 10 reduce and even
prevent addictive abuse of these substances by
crushing, dissolving and injection, or by crushing and
i nhal ati on. The present invention also concerns
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35drugs. 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
the 5 total active ingredient dose present in the
initial formulation. 9

For exanpl e, i nt heparti cul arcaseof buprenorphine, a
powerful opioid analgesic initially sold as a
preparati on under the name Tengesic(r) for the 10
substitution treatnment of drug addiction, it is
estimated that 25%to 30% of the treatnents sold are
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the mcro-vessels of the intranasal nucous menbrane.
Here again, the action of the sustained-rel ease

risks related directly to injection or inhalation of
~the excipients and of non-purified crush residues,
little or ill-filtered and non-sterile. Recent studies
35 report that sone 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
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acids 5 in non-sterile liquid form (lenon juice) to

the crushypesi dues 5o apaanont Ly alaq pesponsile; o5

the transm ssi teria %gycosa pat hol ogi es
(can8f HiZesi ST TRedRITTHENEe8OT TR ef OMéeBfR tof oral
i ncr easte:,t helvkd alrmgadydhtigh theskspmfrtwhity amdachieve

bact @M@Jlatt@ansm&&w%e@nq)s%ﬂmf&;ﬁtcl 0pgr&fts of the
dE ologlggl tyn %3 sces necro |s% flated to 1

e ey v TGREToR s £ 8619 . PAICOT rLyabth ng'thee
|nje§?ﬂ@Hﬁ@ﬁOSubutex(r) tabl ets, the presence of corn
starch i mot-he &aldpet:, f orimul aﬁ;'h@n i@rﬁcﬁlﬁpon&bbbe for

t he e t hj ' [

v oop o R R e LU AL WZ? gk th oL PEEEy
Iead??&?tﬁ? SWET PR 0Pt HBARD e|quBSTeWQFqHC of higlke
p? obs@érsitohéompproethesonsp st sdofg 2Gidgigsocoat i ng: t hiss

acti ¥g iageedi-gpt w 08 $ETE, Phatdraceit et f o5m V\Aﬁeb

an agent cap abI limtin the sychotr pIC ffect
when?thé for e?¥oﬁaren %ikq Igé¥éntera ﬁi

Thi s2riglieke t@a§é6fbre@€aﬁpp@ w%lrﬁer Gurut ax’| o(ﬁglb%ngual
conbt 4 lrg shet badeng angraaboxane, doBhdd aldnnrdeserddas

19 PaLENLSSUR . 006, 980,200, LB 3,123 995 THERLiturion

rrulat on repr oduced
par t FEAEE EadR ?ﬁ“qbﬁﬁréH%Fiﬁﬂq§e°fPSP%ﬁﬁd Epug 288197
for examyliehdeéschikbestiamtedalthbor Bt atd aronelindfs abuse

bupr gnor phigne,al 56 cental Rhdda g Sfifeetiyessioss, Olfnasal

naloxoqg whi ch acts as conpeting antagoni st at

nor phone ‘receptors. Since nal oxone has only very

3} i ght bi‘et avs IPalshPReNeIVicd BFad Fogeelsiald sefe with
hi ndefepatrhei amal gesdieacticont ofatbupsener phiing when the

Wd'&dﬁ%‘(lmﬁ REQAHGE IsRdmeni ier&d canyentionglly,ie
per 8&%cont1n OxyContln LP) or moderate pain
(Neocodion® . These sustained-release forms contain
25 large quantities of opioids intended to limit pain over
long periods, and abuse thereof gives rise to the
massive release of morphine derivatives.
Drug abuse also affects other classes of
therapeutic drugs, in particular penzodiazepines
30 (Rohypnol®), and to a lesser extent certain
neurological treatments (Artane® Antiparkinson drug) .
As a result, these therapeutic or substitution
treatments, in some cases accessible by mere
prescription, and whose dosage can reach up to ten or

35 so tablets a day, are subject to two chief modes of



ot her hand, when subject to abuse by parenteral route,
naxol one becones fully available and inhibits the

anal gesi c action of buprenorphine. Wth this type of
chem cal associ ation, however, the oral pharmaceutica
5 formremai ns crushabl e and sol uble in an aqueous
medi um _One subl i ngual ,fornul ation conbi ning

nal trexone with buprenorphine has al so been descri bed
in patent EP 0 319 293. Wth said association, it is
possible in 10 particular to increase the antagoni st
effect of naltrexone with respect to opioids, whilst
providing consuners with a non-euphorigenic, analgesic
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matri x tablets having a crush resistance varying from
around 1 MPa (1 NNmmR) up to 10 MPa. Said tablets are
obtained froma treated starch powder that can be
directly conpressed. 25 However, these tablets are
intended for the rapid rel ease of active ingredients,
since they have a relatively short disintegration tine
in an aqueous nedium in the order of approximtely 6
to 7 mnutes. Onming to their rapid disintegration in
an aqueous 30 nedlun1these tablets here agai n, cannot
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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, (scal ed down to the size of
tablets, is equivalent to around 1.4-2.8 MPa. Al so,
this special grade of ethylcellulose is

wat er-insoluble, limting the diffusion of Iiquids and
hence rel ease of the active ingredient in the body.
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12 These tablets can be prepared using a nmethod which
conprises a conpression step preceded by a heat
exposure step, concomtant with a heat exposure step
or followed by a heat exposure step. Therefore the
heat 5 exposure step is necessary to obtain the
desired hardness. This step; even if of short
duration, is firstly not applicable to heat-sensitive
active ingredients and secondly requires the use of
speci al equi pnent and extra energy consunption which
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parenteral injection. 25The termmatrix tablet is used
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honbgeneous and identical fromthe core towards the
peri phery of the tablet. Therefore the tablets of the
present invention consist of a honbgeneous m xture of
oxycodone in powder 30 or granule formand of a
conpression matrix containing at |east one excipient
chosen fron1the group conpr|3|ng sustalned-release,
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35 matrix is used to designate all the excipients
which 14 take part in the cohesion of the tablet.
Said conpression matrix is both water-insol uble and
has a certain pernmeability (hydrophilic matrix) or a
porous network (inert matrix) responsible for gradua
release 5 of the active ingredient, which does not
vary in relation to the pH condltlons of the nmedi um
The term ," conpression mxture " in the present
application is used to designate all the constituents
of the tablet (oxycodone, whether granul ated or not,
10 and the constituents of the conpression matrix)

bef or;g L@&erntcorﬁpaeﬁ%@gﬂ Lot ocha@bll%tgrgemt withid) the

i cation, the notions of crush resistance

presen
and &' W§§8ﬁ6§§lﬁTé”ﬁﬁ?ﬂtb%%duﬁoeéhﬁ¥ﬁﬁpar|ze t he
tabl et s. Haddneds rohegwcticedi zdsrmherdixdgensithe active
f’t r ;sr&gls/&bom(j tﬂ@sét];:léblagle urflglslﬁ andi t@&@apa%n@npémls%le

s roun abl e ace etween two ja

wﬁPEh IS ‘F&e n%%dr$% 8 E% \%%dg ﬁb?é‘m§§wua?ly
cor r égpohiislet o seheetioy cé‘réppPIS%@ b{hdtthe "AbBT 1 e §l&jhol,
whi ckigagses hiyupbale pef-okhee t alket . into two nore or 20
l'ess equ%om%ar teSm !ahléé e%m@ssc?&él%pgﬁm 8H§rrﬁe®eu@'ﬂcal

Kllonemﬁons (KN) (see European Phar macopoe

01/ 2608 FBOCHP 210109 ($9ish B SYHMLE |P§1Pn?‘é?*?aé’&“FF8ﬁm
ndasuneneatd obutrrtdness a itiddsgnaqrrianetdr wWickhctakes
I Nt 0 ;aRCPHr29 tHE 5@51 age phehtRfrat hechab) etoexpesad
to th@ forc nQndltor onqﬁxgo strgngﬁﬂmpﬁx %nké
sur f dce %dr &4 expresse Pasca (Pa ou Nbgapascaﬁ

' (NPaPUterF% @@ﬁ?ésp@hﬁ$n@F%(ﬁ%ﬂONémﬁéﬁti%HGQHﬁ?leé?%sﬁf
resi shaggeoids agepay aseiceidoat . paritd cypar of nfer,esthitd is
q8MPILE L06 A0 BANAYI QU <Ofyst abbeh So tUhAlldd &f ot 536

surface areas, since it does require recourse
t he Eﬁ?%ﬁﬁﬂq§rle THRAGEYsF2 e ® QF§e TR %leQﬁgﬁﬁFﬁt
is thenfobllewilngofas pericds Ddt drimitvatddorhovfrst abvetr if

str emgbhcbys&m d&ca{fatlﬁ@hg cen@r e5fd Ofird e8dterior@léa or

Ci 59 © 688-69

%9765%5”“6 e S Rt R o, i ohief pRep i eat
amBPrat tabi etn bia"eeakﬁﬁ@tlbla@t (Wﬁ MP&jcOEong CRanot be
har deessa@fedt Heohabt etgdli malyidh) isnd kendoanst emjef:-ted

t(he Labhet Ciﬂeme#‘céﬁaﬂ ne kAl ckness Of Lhe el ehiqn

. Int resent |cat|on t he expression "
sust é{ﬁﬁ%‘bs%té(l é’£séh‘fs%oF§FrFEriB§ e EPGYd T Yitte i ing
pol y#BRBUR 0 richeByBRRSedtdannbheg prrar maceuttilyal uidrdyst ny
18 tensontial i heisAl %@§§1Qﬁ an active ingredient into
its dISS utlon dqu In.t the Bresent agpllcatlggslst
t he sustalned Peft'ast polyners used are®
wat eEXFrEdlignl f whyerdensans that Prepede Of ahelcohol
active adagr,edhenict inteo itlheeEilintouad gl nye di PPt Gur §he
excl ysLyely shifed b RRegormnanagl, i Mpl e diffusion,

with no erosion or gra di sin rati on of the

pol ymer . iése B‘Biy‘ﬁﬁ?@%i‘*?‘éctﬁ’% CRAVE-Ter & are
per meabplax yormgl &k iadrs, t meishrfiowtdiyngeaedicuhhe use of

respangh bliecber t graduaksdif fusinen-ofl tihecact§Meing rise

|0 Bl Nl QUL O IS ROLYIOT, R LU, 4D, ThELEhor e, 5 e
| ower“t he” pernealllﬁ t he t'he Mo e
d|ffﬂ@?bﬁ“ﬁﬂoﬁﬁewaﬁtlV%ﬁﬁﬁbﬂéﬂﬁ@ﬁ agﬁ“%u§ﬁ§|ﬁ€db0ttles
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Under the present invention, the expression

pH i ndependent polyners is used to designate those 25
pol ymers capable of form ng a perneabl e network or
matri x, and whose perneability is not influenced by
the pH of the surrounding nedium Under the present

i nvention,the expression phgrnaceutically accept abl e
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Advant ageously, the conpression matrix of the tablets
~conforming to the invention represents 50 to 98 wei ght
.% of the total weight of the tablets, further
advant ageously 85 and 95 wei ght % of the total weight
25 of the said tablets. The exci pi ents, which
can be used alone or in a mxture in the matrix
conposition of the tablets of the invention, can be of
organi c type; they then belong to the group conpri sing
cel lul ose derivatives and in 30 particul ar
m crocrystalline cellulose (e.g. that sold under the
trade nane Avicei(r)) and ethylcellul ose (e.g. that
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The conpression matrix can advantageously, in 20
addition to the excipients of the conpression matrix,
contain one or nore excipients intended to pronote the
~conducting of the conpression process such as

anti -adherent agents e.g. colloidal silica, talc,
magnesi um st earate, Polyethy]ene dycol (PEG or

cal cium 25 stearate, or to pronnte cohesi on of the
tabl ets on conpressing such as binders conventionally
used for this purpose, in particular starches,

cellul ose derivatives,or fillers,|lubricants,
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10gr anul es) . . If the oxycodone is in the form of
m cr ogranul es, these m crogranul es can be obtai ned
conventionally by depositing (coating) the active

i ngredient(s) on the surface of pharmaceutically
neutral carriers, such as 15 pre-manufactured

m crospheres containing cel{ulose or a mxture of
sugar and starch sold under the nane "neutral cores”
or "sugar spheres", or they may be granul es of other
exci pi ents such as. |actose for exanple. 20The
depositing (coating) nmethod of the active ingredient
is a conventional nmethod known to those skilled in the
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5 delay diffusion of the active ingredient through the
matri x. For this purpose different grades of

et hyl cel | ul ose can be used, or of nethacrylic polyners
well known to the skilled person. Finally, the outer
coating can be used to nodify 10 the cosnetic
appearance of the tablet (texture, colour) and/or

pal atability (taste/feel in the nmouth) for the
patient. In particular, excipients can advantageously
be used such as cellul ose derivatives or acrylic
derivatives well known to those skilled in the art, to
15 mask the taste of the active ingredient if
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is greater than 4 MPa, and preferably greater than 6

[' Pa. Exanples 1 to 10 and figures 1 to 14
gi ven below are intended to illustrate the invention
but do not in 5 any way limt its scope. Fi gure
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Ixycodehergr anul.es59 (5) :Thesgranullegonre obt ai ned by
wet granul ation of the active ingredient (oxycodone
HC1, batch N 30 DV000165; MFarlan Smth, England) and
hydr oxypr opyl net hyl cel | ul ose (HPMC grade Phar macoat (r)
606, Brenntag) acting as binder. Ganulationis
conducted in a fluidised bed (GCCPG 1, Wirster, datt,
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35(HPMC) onto the powdered active ingredient. 27
Oxycodone is added to the fluidised bed and placed in
sustentati on. The binder solution is sprayed onto the
powder whi ch aggregates to formgranules. Water is
progressively renoved by evaporation and after a final
5 drying step. The final drnying step in an oven (16
hours at 60C) is conducted to obtain an acceptabl e
final water content (less than 6% . The
proportions of HPMC and oxycodone are given in Table
1. 10 Table 1 Batch n of granul es X0XY4979 I ngredi ents
Percentage[%d W.in granms /batch Oxycodone HCl1 95.13
500. 0 HPMC ( Phar macoat (r) ,606)x®. 87 25.6 Purified
water -- 336.9 Total (dry) z«xDxh

in which:
Rd is the diametral tablet breaking load (in MPa}
F is the hardness of the tablet (in N)
5 D is the diameter of the tablet (in mm)
H is the thickness of the tablet (in mm).
In the present applicatioen, the expression
« sustained-release » polymers is used to designate
polymers routinely used in the pharmaceutical industry
10 to control the release of an active ingredient into its
dissolution medium. In the present application, the
sustained-release polymers used are water-insoluble,
which means that release of the active ingredient into
the surrounding medium occurs exclusively via a
15 phenomenon of simple diffusion, with no erosion or
gradual disintegration of the polymer. These polymers
effectively have certain permeability vis-a-vis the
surrounding medium, responsible for gradual diffusion
of the active ingredient out of the polymer matrix.
20  Therefore the lower the permeability of the polymer,
the more the diffusion of the active ingredient is
sustained.
Under the present invention, the expression pH-
independent polymers is used to designate those
25 polymers capable of forming a permeable network or
matrix, and whose permeability is not influenced by the
pH of the surrocunding medium.
Under the present invention, the expression
pharmaceutically acceptable salts of oxycodone is used
0 to designate salts which are pharmaceutically
equivalent to the Dbase, in particular oxycodone
sulphate, oxycodone hydrochloride, oxycodone
trifluorocacetate, oxycodone thiosemicarbazone
hydrochloride, oxycodone pentafluoropropicnate, p-

35 nitrophenylhydrazcne oxycodone, o-methyloxine



100.0 525.6 The paraneters for the granul ation
process are given in Table 2; phase 1 corresponds to
spraying of 15 the first 175 g of solution, phase 2
corresponds to spraying of the remaining 185 g: Table
2 Batch n of granules XO0XY4979 Step 1 2 | nput
tenperature(C) 40 45 Qutpyt tenperature(C) 23-29
24-27 Product tenperature(C) 21-28 25-27

10

15

20

25

30

oxycodone, thiosemicarbazone oxycodone,  semicarbazone
oxycodone, phenylhydrazone oxycodone, hydrazone
ogycodone, oxycodone hydrobromide, oxycodeone mucate,
oxycodone methylbromide, oxycodone oleate, n-oxide
oxycodone, oxycodone acetate, dibasic oxycodone
phosphate, oxycoedone, monobasic oxyccdone phosphate,
inorganic -or organic salts of oxycodone, oxycodone

acetatetrihydrate, oxycodone bis(heptafluorcbutyrate),

oxycodone bis{methylcarbamate), oxycodone bis
(pentaflucropropicnate), oxycodone Dbis (pyridine~3—
carboxylate), oxycodone bis {(trifluorocacetate),

oxycodone bitartrate, oxycodone  chlerohydrate  and
oxycodone pentahydrate sulfate.

The tablets of the invention are tablets with very
high hardness {hereunder called « ultra-hard
tablets »). Their structure is such that their crushing
cannot be envisaged using conventional domestic
techniques, and their dissclution in an agquecus medium,
even an acidified medium, is practically impessible,

This extreme hardness 1s also accompanied by
little or no friability, which means that these tablets
are a pharmaceutical form of choice for oxycodone which
can be given drug abuse. This wvery low or non-—
friability makes the tablets practicalily unbreakable
using conventicnal or domestic techniques ({spoorn,
mertar, lighter..).

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

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

accidental misuse.



Spray pressure(bar) 1.0 1.2 Spray rate(g/mn) 10.0
6.0 Drying step(oven) 16 hours at 60C 28 The
granul es obtained after the fluidised bed step have
the characteristics indicated in Table 3. Table 3
Bat ch nunber Mean particle size(pm Apparent
density g/nL Flow tine (Sec./100g) Relative

10

15

20

25

30

35

Additionally, the tablets of the invention,
despite their extremely hard, resistant cuter
structure, allow sustained release of the oxycodone
contained in said matrix, The tablets of the invention
therefore allow release of oxycodone 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 containing
oxycodone to be taken once-a-day.

Finally the matrix structure of the tablet
according to the invention, consisting ¢f a mixture of
known sustained-release excipients approved for oral
use and of granules containing the active ingredient,
is extremely simple, allowing for its easy industrial
production since it requires a simple compression step
of the mixture witheut the need to heat the compression
tooling and/or mixture to be compressed either before
or during the actual compression step.

Advantagecusly, the compression matrix of the
tablets conforming to the invention represents 50 to 98
weight % of the total weight of the tablets, further
édvantageously 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 compositlon 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.qg.

that sold under the trade name Aqualon®, the polymers
of the family of water-insoluble, pH-independent
methacrylic acids, in particular the grades Eudragit®
RL 12.5, RL PO & RL 100 and RS 12.5, RS PO and RS 100,



hum dity (9% XOXY4979 (4.87% HPMC) 108.7 0.450 6 3.47
5 1.2. Preparation of the conpression matrix A
pre-m xture .of mcrocrystalline cellulose (Avicel(r)
P1-1102, FMC) and precipitated silica (Syloid(r) 10
244, Keyser & Mc Kay) is fornmed in a cubic mxer (AR
401, Erweka) for 2 mn at 42 rpm The m xture of

pol yvi nyl acet at e/ povi done ( % 20) (Kollidon(r) SR
BASF) and the oxycodone granul es prepared as descri bed
under step 1.1 are added to the pre-m xture and 15
honogeni sation is conducted in the cubic m xer for 15
mnutes at 40 rpm Finally, the lubricant (magnesium
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methylmethacrylate/ trimethylamonioethyl methacrylate
10 chloride) (1:2:0.2)7.

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

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

20 chloride) (1:2:0.2)1].

The excipients of the compressicn matrix can also
be of mineral type: they then bkelong to the group
comprising calcium phosphates (in particular dicalcium
or tricalcium phosphates], aluminium and silicon

25 silicates, and magnesium carbcnates.

The compression matrix of the tablets according to
the inventicn can advantageously consist of a mixture
of several of the above-mentioned excipients. It may be
a mixture of organic polymers such as microcrystalline

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

proportions.



19.83 44.62 Kol lidone SR 39.74 89.40 Avicel (r) PH102
39. 73 89.40 Syl oidO 244 0.20 0.45 Magnesi um stearate
0.50 1.13 Total 100.00 225.00 1.3. Conpression The
conpression step of the final mxture obtained 5 in
the preceding step is conducted on a conpression press
(PR-12, Sviac) with a conpr?gsion force of 35 kN using
obl ong punches 11 mm x 5 nm~ Conpression i s conducted
conventionally, wthout the m xture to be conpressed
or the conpression tools being subjected to 10 a
heating step either before or during the actua

conpr essi on step. The characteristics of the

tablets Olq'FeaieQ;%q ?“@tssu esrein%eqni r?:hTagloﬁp?e'ssEhg g\%%?lx
val ues correspona to 1He fean ¢al cufate or f. ‘
t abl &fs.thes tRpleés5 WAreRM i Sf tPapinet sPHeEERb00g vention

Wi ghdfam)ageously represent between 40 and 100 weight % of
the total weight of said matrix, advantageously 50 to
5 90 weight % of the total weight of the matrix.
According to one advantageous empodiment 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
10 the mixture [polyvinyl acetate /polyvinylpyrrolidone to
a proporticn of 80:20 (scld under the trade name
Kollidon 8R® 13, or a mixture of microcrystalline
cellulese  and [pelyethylacrylate/methylmethacrylate/
trimethyl~amonioethyl methacrylate chloride in
15 proportions of (1:2:0.2}]. Advantageously, these two
polymers each represent a weight proportion in the
order of 40 % of the total weight of said compression
matrix.
The c¢ompression matrix can advantageously, in
20 addition to the excipients of the compression matrix,
contain one or more excipients intended to promote the
conducting of the compression process such as anti-
adherent agents e.g. colloidal silica, talec, magnesium
stearate, Poclyethylene Glycol (PEG) or calcium
25 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.
30 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 %.



225 Shape oblong Size(nm 11 x 5 Thickness(m) 4.15

Har dness(N) 381 Crush resistance (MPa) 6
Friability(% 0.0 30 The tablets obtained foll ow ng
Exanpl e 1 have very high crush resistance, 6 Ma, and
zero friability, without there being any need to heat
the matrix constituents or %ge conpressi on press
before or during conpressiofi. 5 1.4. Dissolution
profile of the tablets obtained according to Exanple 1
The tabl ets obtai ned according to Exanple 1 have
hardness and friability characteristics which make
them 10 practically unbreakabl e, nmeaning that they are

exce) | entg candi dales, for na PRALIRCEHLS GalunoROL WP WRLSP
can |im t°Hbuse Pﬂereo gy crushrng. ,
Addi tAn8nabhey Fot Hew idwpl5eant s &Vi déhced tHat? tHasere

t abl etherase practically insoluble in an aqueous 15

medi um  eygn Lf sagidi,Qn gQpR! etian.et the dissolubiep
tests (over 24 hé the tablets remain intact at the
bottom of t hePHFEEYISit'i bh*Ve¥sel, both in a pH 6.8

buf f ered fBdi em 2andti Anargtd ihg2 vasicdshedti umlogdng, the
Di ssolution mebhegkion of a gel when the tablet is
dissolved in a minimum amount of water,
(c) an antagonist of oxycodone,
10 (d) an emetlic substance,
(e) a colouring agent as aversive agent,
(f) a bittering substance.

The antagonist (c) 1is advantageocusly chosen from

the group comprising naloxone, naltrexone, nalmefene,
15 nalid, nalmexone, nalorphine and naluphine, these

different compounds each being either in a

pharmaceutically acceptable form, in particular a base

or salt, or a solvated form. These antagonists are

present in doses conventiocnally used, in particular to
20 the proportion of 0.1 to 100 mg per tablet,.

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

The tablets conforming to the invention are

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

30 hours.

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

granule form.



Measurenent of the dissolution of the tablets obtained
in Exanple 1 is perforned in 900 nL of phosphate
buffer, pH 6.8 (nonopotassi um phosphat e/ di sodi um
phosphate) using the rotating paddle 25 nethod with a
paddl e rotating speed of 100 rpm (Type Il paddle
apparatus in accordance w t4y the Anmerican

Phar nacopoei a USP 24). The di ssolution nmediumis
conti nuously anal ysed by chromat ography (HPLC) with W/
detection. For each 30 sanple, neasurenent is
perforned on at |east three vessels. Theresultsof the
di ssolution testsare summari zed in Figure 1.
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606) ingredient is a conventional method known to those
skilled in the art. Therefore dépositing (coating} can
be made by spraying a solution or suspension of
oxycodone onte the surface of the neutral carrier, or

25 Dby spraying the oxycodone in powder form onte the
surface of the carrier previously moistened with a
binder solution.

The granules of oxycodone may also be obtained by
dry or wet granulation of the active ingredients of

30 interest, generally in the presence of at least one
binding agent and optiocnally a wetting agent, depending
on techniques, here again well known to those skilled

in the art.



6.46 40.8 ,Purified water -- 483.9 Total (dry) 100.0
631.3 32 The m xi ng and conpression steps are
then conducted followi ng exactly the sane paraneters
as in Exanple 1, using the sane qualitative and
quantitative fornmula. 5The characteristics of the

tabl ets obtai ned accordi ng,to Exanple 2 are sunmmari zed
in Table 7. The nean val ues correspond to the nean
cal cul ated per 10 or 20 tablets. 10Table 7 Batch n of
tabl ets XCOX5111 Wei ght (ng) 227.0 Shape bl ong
Size(mm 11 x 5 Thickness(m) 4.2

Thé granules thus obtained are mixed with the
excipients of the compression matiix, and the mixture
is then compressed.

The exceptional hardness of the tablets conforming

5 to the invention can be obtained without it being
necessary to apply a heating step, before or during
compression, either to the mixture to be compressed
{compression matrix and oxycodone) and/or to the
compression tooling {press).

10 Advantageously, the granules have a diameter
allowing a good compression vyield, 1i.e. generally
between 100 and 600 pm.

According to another embodiment of the invention,
and if particle size so permits, the oxycodone is mixed

15 directly with the excipients forming the compression
matrix, then the mixture is directly compressed.

Finally, another possible embodiment of the
invention consists of mizxing the oxycodoone with the
excipient (s} of the compression matrix, then dry- or

20 wet-granulating this mixture to o¢btain directly
compressible granules.

The tablets conforming to the invention can be of
any shape and size allowing tablets of high hardness to
be obtained. Advantageously the total surface area of

25 the tablet is less than 150 mm?2.

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

According to one particular embodiment of the

30 invention, the tablets can be film-coated with an outer
coating which those skilled in the art will know how to
adapt 1in relaticn to needs and the intended function of
this coating. .

For example, the outer coating can be applied for

35 the purpose of protecting the active ingredient, if it



Har dness(Newt ons) 397 Crush resistance (MPa) 6
Friability(% 0.0 The tabl ets obtai ned
foll owi ng Exanple 2 show very strong crush resistance,
equal to 6 Moa, and zero friability. No heating step
before or during 15 conpressi on was necessary to
obtain tablets of such hardpess. The di ssol ution
profile of these tablets is“then determ ned as
described in Exanple 1. This profile is illustrated
figure 2. 20The quantity of binder used has little

i nfluence on the rel ease kinetics which extend over 24
h. Exanpl e 3: Tabl ets obtai ned according to Exanpl e

2, filmec an out er. cpati ng..af Agua t(r
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t abl ets 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.

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

These excipients can be applied tc the surface of
the tablet in conventional manner by spraying a

25 solution or suspension cof ceating agent in a soclvent,
in a perforated pan or fluidised bed for example.

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

30 - mixing the oxycodene with the excipient(s) of

the compression matrizx,

- optional granulation, and

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

35 least 4 MPa, advantageously at least & MPa,



XCOX5112. 1 Ingredients Percentage [%4 Weight / pan (g)
Wei ght (ng/tablet) Tablets XCOX5111 95.96 1000.0
227.00 HPMZ(603) 2.88 30.0 6.81 Sinethicone (dry
weight) 0.01 0.1 0.02 Talc 0.86 9.0 2.03 Syloid(r) 244
0.29 3.0 0.69 Purifd.water**

24

- opticnal coating of the tablet. ,

If the coating polymer of the tablet is a
sustained-release polymer, the coated tablets
conforming to the invention can advantageously undergo

5 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

10 polymer and which may last between 1 minute and several
months, with 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

15 prepared granules or micreogranules. This granulation
step improves the uniform resistance of the tablets
produced. Preferably, for granules, wet~granulaticn is
used (agqueous or organic), or for microgranules the
active ingredient is deposited by spray-coating in
20 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.

25 However, it is not necessary to apply any heating step
either before and/or during compression to the mixture
to be compressed or to the compression toeling, for the
purpese of achieving the exceptional hardness observed
with the tablets of the invention. The applied

30 compression forces lie Detween 10 kN and 160 kN,
advantageously between 30 kN and 80 kN. They are chocsen
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



N A 308.5 NV A Total (dry) 100.00 1042.07 234.5 34
**Note: the water is renoved during the process; NA:

Not Applicabl e This sub-coating is perforned
in conventional 5 manner in a perforated pan

(Trislot). The paraneters for the coating process
are summari zed in Table 9. ble 9 Batch n of tablets

XOXY5112. 1 I nput tenperature(C) 38 CQutput
tenperature(C). 32 Pan rotation speed(rpm 15 Air flow
rate(nB/h) 150 Spray pressure(MPa) 0.12 Spray
rate(g/mn) 2.0-2.6 10

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

Examples 1 to 10 and figures 1 to 14 given below
are intended to illustrate the invention but do not in

5 any way limit its scope.

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

10 Figure 2 gives the dissclution profile at pH 6.8
of nen-film coated, 40 mg oxycodone HCI tablets,
obtained according to example Z.

Figure 3 gives the dissclution profile at pH 6.8
of tablets conforming to example 2, film-ccated with a

15 layer of ethylcellulose EC30 D, which have undergone
curing under the conditions of example 3.

Figure 4 gives the comparative dissoclution
profiles of oxycodone matrix tablets according to the
invention in an ethanol-free 0.1 N HC1l medium, and in &

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

Figuré 5 illustrates the dissolution profiles of
oxycodone matrix tablets conforming to the invention in
two dissoluticn media of different pH (1.2 and 6.8)

25 following the operating mode described in example 4.

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

30 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



1.2. Coating The actual coating of the previously
sub-coated tablets is perfornmed in a perforated pan
(Trislot). Coating is conducted using an aqueous

di spersion 15 of ethylcellul ose (Aquacoat(r) ECD 30,
FMC) the proportion of ethylcellul ose representing
2.87 weight % of the total i ght of the coated

tabl ets. The proportion of the different excipients is
given in Table 10. Here again, no specific heating
step of the 20 tablets was perfornmed, either before or
during application of the sub-coat or the actua
coating. Table 10 Batch n of tablets XCOX5112. 2

| ngrﬁdasyiéca%%r %eg@g@omtﬂa@ 9Bt Lopark{@kaTabkslsif
bat c 09 Aquacoati (10

ECD- 8B (5&pth: 827“§)1’t§ﬂ ars% 335%?# of tablets
XCOX5112.12ghngr 8dicenes Peeceheage H:4fives ght pxpapdone

after once-a-day administering of 40 mg oxycodone
5 tablets conforming to the invention, and 40 mg
oxycodone tablets of the reference product OxyContin®,
according to example 4.
Figure 9 idillustrates the 24-hour dissclution
profile, at pH 6.8, of ultra-hard, non-coated tablets
10 of oxycodone and naloxone, accerding to example 5.
Figure 10 illustrates the 10-hour dissolution
profiles, at pH 6.8, of non-coated, ultra-hard tablets
containing 20 mg oxycodone.
Figure 11 illustrates the dissclution profiles
15 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 »)

20 Example 1: Manufacture of tablets containing granules
obtained by granulating oxycodone HC1l and 4.87% HPMC
and containing a compression matrix consisting of a
(1:1) mixture of two excipients [microcrystalline
cellulose and {(PVA/povidone B0:20)]

25
1. Preparation of the tablets
1.1. Preparation of oxycodone granules
The granules are obtained by wet granulation of
the active ingredient {oxycodone  HCI, batch N°
30 DV0O00165; McFarlan Smith, England) and

hydroxypropylmethylcellulose (HPMC grade Pharmacoat®
606, Brenntag) acting as Dbinder. Granulation is
conducted in a fluidised bed (GCPG-1, Wirster, Glatt,
Germany) by bottom-spraying a solution of the binder

35 (HPMC) onto the powdered active ingredient.



(0) D butyl

sebacate 0.69 7.51 Talc 0.52 5.66

Syloid(r) 244 0.17 1.85 Purified water** N A 185. 04

Total (dry) 100.00 1088. 35

renmoved during the process;

** Not e:

t he wat er
N A: Not Applicable 5The

is

paraneters of the coating process are reproduced in

Table 11. Table 11 Batch n

f tablets

XC0X5112. 2 | nput

tenperature(C) 40 Qutput tenperature(C) 34 Pan

rotati on speed(rpm 15

Oxycodone is added to the fluidised bed and placed

in sustentation.

the powder which aggregates to form granules.

The binder seclution is sprayed onto

Water 1is

progressively removed by evaporation and after a final

5 drying step. The final drying step in an oven (16 hours
at 60°C) is conducted to aobtain an acceptable final
water content (less than 6%).

The proportions of HPMC and oxycocdone are given in
Table 1. '

10
Table 1
Batch n® of granules X0XY4979
Ingredients Percentage [%] We. in grams

/batch
Oxzycodone HCL 95.13 500.0
HPMC {Pharmacoat® 606) 4.87 25.0
Purified water —— 336.9
Total (dry) 1006.0 525.6

The parameters for the granulation process are

given in Table 2; phase 1 correspends to spraying of

15 the first 175 g of solution, phase 2 corresponds to
spraying of the remaining 185 g:

Takle 2
Batch n°® of granules XOXY4979
Step 1 2
Input temperature (°C) 40 45
Output temperature (°C) 23-29 24-271
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




Air flow rate(nB8/h) 140 Spray pressure(MPa) 0.12 Spray
rate(g/mn) 1.5-2.0 Curing step XC0X4976.2 | nput
tenperature(C) 75 Qutput tenperature(C) 65 Product
tenperature(C) 60 Pan rotation speed(rpn) 3 Air flow
rate(nB/h) 140 Time(hours) 24 101.3. Curing step

This is conducted '"in a per%frated pan after coating,
for 24 hours at 60C to all oW stabilization of the film
coating. 36 The tabl ets undergo an extended
curing step (3 nonths). at 40C ahd 75% hum dity to

i ncrease their hardness and to prevent their crushing
by conventional techniques (under a Iighter or spoon)

but al so | ess 5 €9 vention bil.t effi | n
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of t
90%
illu

10

he—active

of gtjve

strated fi
number

| nygr l:‘UI (S 4
i ngf%di ent
goaetidle

size (um)

S TEi T
Apgpedde

density
g/mL

dl II(:‘O W T n
0 py&s 24eh
(Sec./100g}

nDre Than
ge ative

humidity
(%)

XOXY4979
(4.87%
HPMC)

108.7

3.47

1.2. Preparation of the compression matrix

A

244,
401,

polyvinylacetate/povidone

Erweka)

pre-mixture
{(Avicel® PH102,

FMC)

Keyser & Mc Kay)

for

2 min

of

is formed in a cubic mixer

at

40 rpm.
(80:20)

microcrystalline

and precipitated silica

The

{(Kollidon® SR,

cellulose

(Syloia®
(AR
mixture of
BASE)

and the oxycodone granules prepared as described under
1.1 added to the

homogenisation is conducted in the cubic mixer for 15

step are pre-mixture and

15
the lubricant
to

minutes at 40 rpm. Finally, (magnesium

stearate, Quimdis) intended limit sticking and

friction during compression is added to the preceding
mixture using the mixing parameters: 5 minutes at 40
20 rpm.

The of used is

determined with a view to producing tablets containing

gquantity oxycodone granules
40 mg oxyccdone.
The

summarized in Table 4.

proportions of each of the excipients are

25



Exenpl e 4: Coated al cohol -resi stant and pH i ndependent
15 oxycodone tablets Coat ed, sustai ned-rel ease,
40 ng oxycodone tablets are prepared (technical batch
n XCOx5111). As in Exanple 1, the oxycodone
is first granulated in a fluidised air bed (GPCGL) in
the presence of water 20 an ) a bi ndi ng agent (HPMC
606). 4.1. Preparation of the tablets 4.1. 1.
Preparation of the conpression matrix A pre-m xture of
m crocrystalline cellulose 25 (Avicel (r) P11102, FMC)
‘and precipitated silica (Syloid(r) 244, Keyser & M
Kay) is forned in a cubic mxer (AR 401, Erweka) for 2

mn at 40 rpm The ponV|nﬁh%%§Qate/po

laYa AN AR V4

vi done m xture
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1.3. Compression

The compression step of the final mixture obtained

5 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
conducted conventionally, without the mixture to be
compressed or the compression tools being subjected to

10 a heating step either before or during the actual
compressicn step.

The characteristics of the tablets obtained are
summarized in Table 5. The mean values correspond to
the mean calculated for 20 tablets.

15
Table 5

Batch n® of tablets XCOX5009
Weight {mg) 225
Shape oblong
Size (mm) 11 x 5
Thickness (mm) 4.15
Hardness (N) 381
Crush resistance (MPa) 6
Friability (%) 0.0




45.56 Kol l'idon(r) SR Sustai nedrel ease agent 39.53
88.93 Avicelt9 PH102 Sustai nedrel ease agent 39.53
88.93 Syl oi de 244 Fl ow agent 0.20 0.45 Magnesi um
stearate Lubricant 0.50 1.13 Total 100.00 225.00
4.1.2. Conpression The conpression step of the fina

m xture obtained 10 in the ﬁgeceding step i s conducted
on a conpression press (PR Svi ac) under a
conpression force of 35 kN using obl ong punches whose
Sizes are given in the table bel ow Conpression is
performed in conventional manner 15 wi thout either the
m xture to be conpressed or the conpression tooling

belnq 2 ﬁ]ﬁiCEed té%f%ege§éif3%f% Bxam %tﬁeqiléﬂvgr? ngh
durlng t He-act ression st e
cont&FHﬁh@*ﬁGsﬁgn@%yc diérre dﬁﬁaﬁﬁéa AFt#hilifys §ﬂ%%OUt

havethbhe: felihgwimg nebar actresdtsthe sma2Giwhtets@nteegt v esie
in T%pggx%%&ession press before or during compression,
5
1.4. Digsolution prefile of the tablets obtained
according to Example 1
The tablets obtained according to Example 1 have
hardness and friability characteristics which make them
160 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 inscluble in an agueous
15 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.

200 2. Dissolution method
Measurement of the dissclution of the tablets
obtained in Example 1 is performed in 9200 mL of
phosphate buffer, pH 6.8 (monopotassium
phosphéte/disodium phosphate) using the rotating paddle
25 method with a paddie rotating speed of 100 rpm (Type II
paddle apparatus 1in accordance with the BAmerican
Pharmacopoeia USP 24}).
The dissolution medium is continuocusly analysed by
chromatography (HPLC) with UV detection. For each
30 sample, measurement is performed on at least three
vessels.
The results of the dissclution tests are
summarized in Figure 1.
Unexpectedly, it 1s observed that the tablets of

35 the invention, even though they are insoluble,



38 Table 13 Batch n of tablets XCOX5111 Wi ght ( ng)

225 Size(mm) 11 x 5 Shape oblong Thickness(m) 4.2
Surface area(m®2) 55 Hardness(N) 350 Crush resistance
(MPa) 5.2 Friability(%9 0.0

10

15

20

25

31

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
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.

Example 2: Manufacture of tablets containing granules
cbtained by granulating oxycodone and '6.46 % HFMC and
cbntaining a compression matrix consisting of a (1:1)
mixture of two excipients (microcrystalline cellulose
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.

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

granules is summarized in Table 6.

Table 6
Tablet batch n° XOXY5103
Tngredients Percentage Weight
(%] {g/batch)
Oxycodone HC1 93.54 590.5
HPMC {Pharmacoat® 606) 6.460 40.8
|Purified water -— 483, 9
Total (dry) 100.0 631.3




It is therefore ascertained that the tablets
conformng to the invention have very high crush 5
resi stance, of nore than 5 MrPa. O her tablets
contai ning a dose of 20, 40 and 80 ng are produced
using a different process: the oxycodone granules are
prepared in a high shear grahulator. The m xture to be
conpressed is prepared as 10 descri bed for Exanples 1
and 2. The tablets are conpressed on a SVI AC PR12
rotary conpressor, using oblong punches of different
si zes dependi ng on the doses to be nmanufactured, under
a conpression force in the order of 10 to 15 kN

15Thei r si cal .char eri re gi bl 4
bel ow: ng ixbo%e %gélefg&%ﬁﬁﬁa % S¥§§ %E§ Endf
Har dﬁ@%%t(@e@sﬁoli%‘sﬁfﬁ aﬁf@@)tlzoth@ ‘157%9 My rErebks® o%éa B,
nm 30Qam{14. 9 ,M2a)ndiOcing 2@k krga Lit0X5eOxdd 2quamt350tive
N( 5. goyﬁﬁk,so nmg 325 ng 13. 0x6. 0x4.5 nm 400 N(5 6 MPa)

The tabl ets thus manufactured

gcellenﬁ?ﬁru SFRSTSENEES Wht chti's gF%gtgﬁ tﬁgﬁa%ned
Mpa Brrespect itveEpfmplreid mizeumpgeirachougfagtend. t The
dur i Rgat KB 1PEECESS MRSt chagRSHakY ddcheated 12510 or
constjtuents of the tablets or the conpression tooling
to i ncrease fheir har dness and resi st ance.

10 Table 7

Batch n° of tablets XCOo%5111
Weight (mg) 227.0
Shape ' Chlong
Size {mm) 11 x &
Thickness (mm) 4.2
Hardness (Newtons) 397
Crush resistance {MPa) 6
Friability (%) 0.0

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

15 compression was necessary to obtain tablets of such
hardness.

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

20 The quantity of binder used has little influence

on the release kinetics which extend over 24 h.

Example 3: Tablets obtained according te Example 2,
film-coated with an outer coating of Aquacoat® ECD-30

25 {Ethylcellulose)
In this example, an assessment 1is made of the

influence of an ocuter cecating applied to the ocoxycodone



The " bare " tablets containing 40 ng of active

i ngredient after the conpression step are then coated
with a coating intended to delay their rel ease profile
10 into the body. 4.1.3. Coating ~Coating of the
tablets is conducted in a perforated pan (Trislot).
15Cbatingusesanaqueousdispg£3|onof et hyl cel | ul ose
(Aquacoat (r) ECD 30, FMC) the proportion of

et hyl cel l ul ose representing 2.87 weight % of the total

wei ght of the coated tablets. A curing step
of the coating filmis carried out 20 in an oven at
60C for 24 h. The proportion of the different

exciplonts and, L0e Ienaral ol Okmha Of o g, c0akedy qo

et's o talned are give
Tabl@*ﬁ&“BaFEﬁpnw%toﬁgﬁf?d ﬁéﬁ&@ﬁté@ethﬁ W%%%F@tto be
Oxycoggnet EOQE65 0 1 7t 0 42nP8e4HRNME 606011020 2wk her
Kol 11,8011 cSBO #6138 88 3:ciuh CeLmd7 413102, 36. 32 89. 73
5
1. Preparation of the tablets

1.1. Sub-ceoating

Prior tﬁ coating with the actual polymer, a sub-
coating step 1is applied to the tablets obtained in

10 Example 2.

This sub-coat 1s intended to improve the surface
condition of the tablets. It consists of a mixture of
HPMC (Pharmaccat® 603}, an anti-foaming agent
(Simethicone, Dow Corning}, a lubricant (micronised

15 +tale, Luzenac (Univar) and anti-static agent (Syloid
244, Keyser & McKay}, the HPMC representing a weight
gain of 3% relative to the total weight of the uncoated
tablets. The proportions of each of the excipients are

given in Table §.

20
Table 8
Batch n° of
XCOx5112.1
tablets
‘ Percentage |Weight / pan Weight
Ingredients
(%] (g) (mg/tablet)
Tablets
XCOX5111 95.96 1000.0 - 227.00
HPMC (603) 2.88 30.0 ' 6.81
Simethicone
0.01 0.1 0.02
(dry weight)
Talc 0.8¢ 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




Magnesi um stearate 0.46 1.13 HPMC 603 2.76 6.81

Si net hi cone 30%vs) 0.01 0.02 Aquacoat ECD 30(vs) 2.87
7.08 DBS 0.69 1.70 Mcronised talc 1.35 3.34 Syloid
244FP 0.63 1.57 Total 100.00 247.06 O her
uncoated tabl ets containing doses of 20, 40, 80 and
160 ng are al so coated follgﬁﬁng the nmethod 5

descri bed above. Thei r

hysi cal characteristics

observed after coating are given in Table 16 bel ow
Tabl e 16 Dose

10

15

20

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

This sub-coating is performed in conventional
manner in a perforated paﬁ (Trislot).

The parameters for the coating process are

summarized in Table 9.

Table 9
Batch n® of tablets XO0XY5112.1
Input temperature (°C) 38
Qutput temperature (°C) 32
Pan rotation speed({rpm) 15
Air flow rate (m’/h) 150
Spray pressure (MPa) 0.12
Spray rate (g/min) 2.0-2.6

1.2. Coating

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

Coating 1s conducted using an aqueocus dispersion
of ethylcellulose (Aquacoat® ECD-30, FMC) the
proportioﬁ of ethylcellulose representing 2.87 weight %
of the total weight of the coated tablets. The
proportion of the different excipients 1is given in
Pable 10. Here again, no specific heating step of the
tablets was performed, either before or during

application of the sub-cocat cr the actual coating.

Table 10
Batch n° of tablets XCOX5112,2
. Percentage | weight / pan
Ingredients
[%] (9]
Tablets of batch XC0X5112.1 895.75 1042.09
Agquacoat® ECD-30 (sec) 2.87 31.24




Tabl et wei ght Size LxNxThi ckn. Hardness (Crush
resistance) 20 ng 175 ng 11x5x3,8 nm 440N(7.3 MPa) 40
ng 225 ng 11x5x4,2 nm 500 N(7.4 MPa) 80 ng 325 ng 13x6
x4,5 mMm 570 N(6.5 MPa) 160 ng 575 ng 15x7x5,8 nmm 800
N(6.3 MPa) 10 The tabl ets thus manufactured al
have excell ent crush resist,ance, which is greater than
6 MPa irrespective of their size. 41 2. Dissolution
curves with and w thout the presence of alcohol in the
di ssol ution nmedi um 5Coated 40 ng tabl ets prepared
according to Exanple

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

Ingredients
(%] (g)
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

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

5 The parameters of the ceoating process are

reproduced in Table 11.

Table 11
Batch n°® of tablets XCOX5112.2
Inpukt temperature (°C) 40
Output temperature(°C) 34
Pan rotation speed (rpm) ' 15
Air flow rate (m>/h) 140
Spray pressure (MPa) 0.12
Spray rate (g/min) 1.5-2.0
Curing step ACOX4976.2
Input temperature {°C) 75
Output temperature (°C) 65
Product temperature(°C) 60
Pan rotation speed {(rpm) 3
Air flow rate {m’/h) 140
Time (hours) 24

10 1.3. Curing step
This 1s conducted 'in & perforated pan after
coating, for 24 hours at 60°C to allew stabilization of

the film coating.



4.3 are tested in dissolution under two conditions: a)
0.1 N HC1 nedi um wi thout ethanol b) 0.1 N L)Cl nedi um
with 40% et hanol Les dissolution conditions are as
follows: 10 rotating paddl e nethod, paddle rotating
speed: 100rpm vol une of nmedium 900 ni, 1 tablet per
vessel. The oxycodone is asﬁgyed by 225 nm WV

spect rophot onetry. The results of the

di ssolution tests are given in figure 4. 15It is found
that, despite the presence of alcohol in the ‘
di ssolution nedium the tablets of the invention

mai ntai n a sustai ned-rel ease dissolution profile. 3.

Di ssol utiQn cu in_relation . 4
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rel eased over an extended tinme. 4.3. Stability studies

4. 3. Axenpher age csh8dd | Alcphiherenaitat tt ahl eps- ig@apahdbng
§§¥ﬁ 0 obt ai ned foll owi ng the

gg Ve esc?llgbg%le]t%

ove- nmet hod, are examined with regard to
st abi | i t $OPReOr e tebn et EIARAR, tHRIMY PEXEIIDB faPlets
st or age prepared higecabliedls mtehshbrapxbai16. nont hs

unflcher 2 a8l eratedhstabi iy «6ondiddons N ACCRLHRNSE G
W :

5,standard 45C;, 75% hum di [
Pty ed 10fThatke Loy IREST) Lk mHGPEFPer e Ppakkir
ahd #)d HDRENBOLY laaenChiHiCdéAsi ty pol yet hyl ene) in the

presence of a desiccant. The characteristics
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sunmari ze N Tabl e 17 bel ow

4.1.1. Preparation of the compression matrix

A pre-mixture of microcrystalline cellulose

25 (Avicel® PH10Z, FMC) and precipitated silica (Syloid®
244, Keyser & Mc Kay) 1s formed in a cubic mixer (AR
401, Erweka) for 2 min at 40 rpm. The
polyvinylacetate/povidone mixture (80:20) (Kollidon®

SR, BASF) and the oxycodone granules are added to the

30 previous pre-mixture and homegenization is conducted in
a cubic mixer for 15 minutes at 40 rpm. Finally, the
lubricant (magnesium stearate, Quimdis) intended to
limit adherence and compression friction is added to

the previous mixture according to the mixing

35 parameters: 3 minutes at 40 rpm.



Table 17, Initial Dose after Proporti on Packagi ng
dose storage ng/tablet InpuritiesHardness of water
Blirster 40.9 40mg  0.17% > 500N 3.5% Al / Al

37

The quantity of granules used is determined so as
to manufacture tablets containing 40 mg oxycodone.
The proportions of each of the excipients are

summarized in Table 12 below.

5
o Takle 12
Batch number XC0X%5111
. . Percentage Weight
Ingredients Function
[%) (mg/tablet)
Oxycodone HCl |Granulated
. . 20.25 45.56
granules active ingred,
Sustained-
Kollidon® SR 39.53 88.93
release agent .
Sustained-
Avicel® PH102 39.53 88.93
) release agent
Syloid® 244 Flow agent 0.20 0.45
Magnesium ‘
Lubricant 0.50 1.13
stearate
Total 100.00 225.00

4.1.2. Compression
The compression step of the final mixture obtained
10 in the preceding step 1is conducted on a compression
press (PR-1Z, Sviac) under a compression force of 35 kN
using oblong punches whose sizes are gilven in the table
below,
Compression is performed in conventional manner
15 without either the mixture to bhe 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
after this step have the following characteristics

20 which are given in Table 13:



506 HOPE 19.9  bottles 20ng CV3.5% 0. 17%

Cv 0.
440N 3. 6% 4.3.2. Dissolution profiles obtained
after  a storage 25 peri od. These di ssol ution

profi

| es are obtained under the follow ng conditions:

rotating paddl e nethod, paddle 43 rotating speed: 100

rpm

These are given in figures

vol unme of the dissolutégn medi um 900 nlL, pH 6. 8.
and 7. It is found that

not only is the quantity of 5 active ingredient
mai nt ai ned over time, but also that the rel ease

profi

|l es of the active ingredient and the extrene

har dness of the tablets are nmaintained after a storage

period of 6 nonths. The t%bLE

inven Lon.-are 1f\ +hgrgfnr
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i ndepefgent: kgt he presence (even strong&mresence) of

alcohaé in_the dissolution nmegdium 15 . i nical
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table‘&ﬁrface area {mm?) 55
Hardness {N) 350
Crush resistance (MPa) 5.2
Friapility (%) 0.0
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It 1is therefore ascertained that the tablets
conforming to the invention have very high c¢rush
resistance, of more than 5 MPa.

Other tablets containing a dose of 20, 40 and 80
mg are produced using a different process: the
oxycodone granules are prepared in a high shear
granulator. The mixture to.be compressed is prepared as
described for Examples 1 and 2. The tablets are
compressed on a SVIAC PR1Z rotary compressor, using
oblong punches of different sizes depending on the
doses to be manufactured, under a compression force in
the order of 10 to 15 kN.

Their physical characteristics are given in Table

14 below:

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

20 mg 175 mg |11.0 x 5,0 x 3.8 mm 300 N (4.9 MPa)

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

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




Aclinicaltrial (Al gorithnme, Canada, n 20 OXY/ 24018/ 001)
was conducted in 12 healthy, fasting, nale and fenal e
vol unteers separated into two sem -groups. Each

sem -group was successively given the two treatnents
(tablets of the invention and reference product) after
an i nternedi ate peri od Mﬁth gt any 25 treatnent
(wash-out period). ref erence product used in
this trial was Ckbentine, a sust ai ned-r el ease
oxycodone tabl et taken tw ce a day, also containing a
dose of 40 ny. (batch N121777, expiry date April 2007,
Purdue). 30The oxycodone plasma profiles obtained are

Poget her VI PG 60 ng™1AETE0 SAUARY 1611 g oTanre 18t

Par apgtéeh Té%&wﬁﬁveﬁtloﬂ?lﬂbfGWEndgeaWEEn eneah Aira

Cmax iRegspaIi34. 452 2AiD3. 422, 25 nTmMaxougheustes)o 10 ke

16'6d%r%%;3%h% A%%%cég%g uésrngt 6§Zcééé%ry to heat the

5 constituents of the tablets or the compression tooling
to increase their 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

10 into the body.

4.1.3. Coating
Coating of the tablets 1s conducted in  a
perforated pan (Trislot).

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

A curing step of the coating film is carried out

20 in an oven at 60°C for 24 h.

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

given in Table 15 below.

25



16.9 611.848 21.9 AUC (ng h/ nlL) 679.846 17.1 614.960
21.7 AUCtic. (9% 98.17 1.7 99.48 0.3 Kel (hours-1)
0.1154 24.0 0.1561 16.4 T1/2 el (hours) 6.39 28.0 4.56
17.2 Note: For Tmax values it is the nean val ue which
is 5 indicated; CV: Coefficientofvariation; elimnation
rate constant; T112 el: el i4r61' nation half-life. Table

19 10
Table 15

Batch n® KCOX5112
Percentage mg /tablet
Oxycodone {DV000165} 17.40 42,98
HPMC 606 1.20 2.97
. Kollidon SR® 36.32 89.73
Avicel PH102 36.32 89.73
Magnesium stearate 0.46 1.13
HPMC 603 2,76 6.81
Simethicone 30% (vs) 0.01 0.02
Agquacoat ECD-30 (vs) Z2.87 7.08
DBS 0.69 1.70
Micronised talc 1.35 3.34
Syloid 244FP 0.63 1.57
Total , 100.00 247,06

10

Other uncoated tablets containing deoses of 20, 4¢,
80 and 160 mg are also coated following the method
described above.

Their physical characteristics observed after

coating are given in Table 16 below:

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

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

irrespective of their size.




Paranmeters Ratio 90 % confi dence interval Lower
Upper Cmax 65 58 73 AUCt 110 104 116 AUC- 111 105 118
Therefore, the plasma profiles obtained show t hat
there is no loss of bio-availability of the active
ingredient, despite a decrease in Cmax. 15As a result,
these matri x tabl ets containi ng oxycodone conform ng
to the invention show a plasna profile after
once-a-day adm nistration in-man such that the ratio
of their Crax to the Crax observed after adm nistering
OxyConti ne extended rel ease tablets 20 having the sane
dosage, does not exceed 0.7. 45 Al so, these
matri x tabl ets containing oxycodone according to the

i nvention, have a plasma profile after once-a-day

admi A SRisBCBRieTh JrvessHERD tangt wikborhtthe sregprce of
AUCBa1edrsar YRtk diskbbseidnabkaiwm t 0 the AUC8 5 val ue
observed with OxyContin(r) extended rel ease tablets

havi ng the sanme dosage, lies within the bj oeqcui val ence
i At erval C6Rt8D 1D mp2Bakfets preparRe @CFREHHS ter Bxample
part ¥ ctilearl yeaithrannagesusl giinoeutdwy tAeareritdidti ot he

oxycod@n@ . hSyj st x@8iUk!ditaBSer Hathnol
b) 0.1 N HCl medium with 40% ethanol
Les dissoluticn conditions are as follows:
10 rotating paddle method, paddle rotating speed: 100rpm,
volume of medium: 900 mL, 1 tablet per wvessel. The
oxyccdone is assayed by 225 nm UV spectrophotometry.
The results of the dissolution tests are given in
figure 4. )
15 It-is found ﬁhat, despite the presence of alcohol
in the dissclution medium, the tablets of the invention

maintain a sustained-release dissolution profile.

.3. Dissolution curves in relation to pH
20
40 mg tablets prepared as described above in this
example were also tested with respect to pH-
independence i.e. their ability toc maintain a constant
release profile irrespective of the pH value of the
25 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
30 figure 5.
It is ascertained that irrespective of the acidity
of the dissolution medium, the tablets conforming to
the invention maintain a constant sustained-release

profile.



10 by the body as the reference product but, since its
maxi mum concentration is reduced by around 35%in the
tablets of the invention, it affords a substantia
reduction in the risks of adverse effects which occur
wi th high plasma concentrations. 15 Exanple 5: Tablets
of oxycodone and nal oxone 5, 1. Preparation of the

tabl ets Tabl et s co%%orn1ng to the invention
are prepared by associating two active ingredients:
oxycodone and 20 nal oxone. Nal oxone is an opiate

antagoni st, which inhibits the activity of oxycodone
if the tablet is tanpered with for administration via
|nJect|o VWhen tabl et is taken in usual nanner

(oral rodty® tﬁélf‘ﬁ‘éﬁ oA Bhet B i3 Kot BRBITeI Ty O be
ant agbmrsiep@ﬁfi@@t, si ngwarting r dpiedeyo net abolhisgédcwhen
i ngestieththyeonakorout €5 e ratd meofusaxycedaretbrs for

naloxgne Qasfwgse%fhe£5%1€% 4iggredlﬁxanp Jkﬁblﬁ§st@rebe

produc din same manner as in
( §r ahtl TGN B8R XY EFAERLET F1&ehi gh shear 30
granul ator). They do not undergo any heat treatnent

eithgrabqﬁgﬁgllgnggyalgg after conpression.
Theg%nsgqlf%rnula o;g bIetsthus manuf act ured (batch
XCOX™5

§r§ﬂﬁﬁ%r|ze ¥n Table 20 bel ow. 46 Table
20 Raw nﬁb@rﬂaﬁgeﬁgﬂﬁﬁﬁ6636(Eméﬁu$ﬂﬂéd4%xV@od@ﬁ@OQQP%B
18. 53niNal@eoneoc 2HGL .20t Be 1Qibdv37akatdirdan GR@-ES. S4re

41. 7%xéﬁ&ﬂg%lw9tﬂi¥gé%r55t§ €E£1Z}ty in order to determine
thelir reaction to storage.
The tablets are stored for 6 months under
accelerated stability conditions in accordance with ICH
15 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
a desiccant.
The characteristics of the tablets after the

20 storage period are summarized in Table 17 below:

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

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

following conditions: rotating paddle method, paddle



Syl oid 244 0.367 0.20 Magnesium stearate 0.91 0.50
Total 181.1 100.0 After conpression the tablets have
t he physical characteristics given in follow ng Table
21. 5 Table 21 Description of tablet Round,flat,white
D ameter 8 nm Thi ckness 2. 90 nmm Mean wei ght 175.8. ng
Har dness 315 N Di anetr al registance 8.6 Mpa It is
ascertai ned that, conform ng 1o the

rotating speed: 100 rpm, volume of the dissolution
medium: 900 nL, pH 6.8.
These are given in figures 6 énd 7.
Tt is found that not only is the guantity of
5 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
10 therefore stable and show a dissclution profile which
is both pH-independent and independent of the presence
(even strong presence} of alcohol in the dissolution

medium.

15 4.4, €Clinical trials
‘The 40 mg tablets prepared in this example are
also tested in viveo to determine the plasma profile of
oxycodone in patients receiving said tablets.
A clinical trial (Algorithme, Canada, n
20 ©XY/24018/001) was conducted in 12 healthy, fasting,

male and female volunteers separated into two semi-

o]

groups. Each semi-group was successively given the two

treatments (tablets of the invention and reference

product) after an intermediate period without any
25  treatment (wash-out period).

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

30 The 'oxycodone plasma profiles obtained are given
in figure 8 and the parameters are grouped together in
following Tables 18 and 19:



invention, it is possible to produce tablets with very
10 high crush resistance possi bly containing two
active ingredients, in particular one opioid agent and
one ant agoni st agent bl ocking action of the latter in
the event of admi nistering of the tablet via

i ntravenous route. 15 5. 2. %4ssolution profiles

Di ssolution tests are conduCted, as in the preceding
exanpl es, under the follow ng conditions: 47 Type |
paddl e apparatus/ 100 rpm nedi um pH 6.8/ vol une of

di ssol ution nmedium 900 nL/assay by conti nuous W
spectrophotonetry at 225nnivesse| wi dt h: 10mm The
profile is given figure 8 |s found that these
ultra-hard tablets show a §u ?alned rel ease
profile(90% of the active ingredient released after 12

hours) . Exanpl e| @esTableistcont al ni NRatenenad

der | vat i RKaagmepe s, 1. Prqparatlon 8& t he %%glet\ v
The tatmef—this—testi+s LU plOdUCe t-aptets bulfOi’i"ﬁ ng—
to the fPwvdag{™n in whi‘Hid nerallexcl ptedf8 areZnskd

as ,hiagﬂingm&@gent of itche cgnpnessi on matoni x.| Tablets
ar e| prgpaned GOSN g, OkyEaTong, and 15, df fATICT yin o

phO IaLC un Ry CTo SST -ace trhe

excl pPBft $nef KAL) | dokT SRR ndlfmm 6 Geio(r ) 28 ype
used in Ahw, preceding exanpl gs. 1 The. pg epar at.izon
method J s jdgpiieal fo, theone Q S§r'bQle%1E’?”E%?4}
( gr anutatt+on—of —oxycpdone "t hegn nysrcar_1m IIIE Wt
t he Lpotwered et ni e t -3 t He n& essibrlmisxtulré

The general production fornmula for “these tablets

(bat ﬁ@@%%ﬁ% 99me%' njNg; 2 desenQfn 200Md SyigideN; s
in foll oW ng- Tab Tabl e 22 Raw nmterial s

MY/ t abTE e Gran%‘f ‘at e&OS%/’c%Joedﬁe (ROXY BEIAY 19D 57 K
12. 901limination rate constant; Tis (1 elimination half-
life.
Table 19
10
90 % confidence interval
Parameters Ratio
Lower . Upper
Cnax 65 58 73
AUC 110 104 116
AUC., 111 105 118
Therefore, the plasma preofiles obtained show that
there is no loss of bio-availability of the active
ingredient, despite a decrease in Cmax.
15 As a result, these matrix tablets containing

oxycodone conforming to the invention show a plasma
profile after once-a-day administration in man such
that the ratio of their Cmax to the Cmax cbserved after
administering OxyContin® extended release tablets

20  having the same dosage, does not exceed 0.7.



Magnesi um stearate 0.88 0.50 Tota

175.00 100.00 48

The m xture obtained is conpressed as in Exanple 1.

The physi cal
conpression are given in follow ng Table 23:

Description of tablet Round.flat,white D aneter

characteristics

Thi ckness 3. 16 mm Mean meiéﬁ

10

15

20

25

30

35

Also,

according to the invention,

once—a-day administration in man,

of the AUC» observed with

these matrix tablets

of the tablets after
Tabl e 23
6 M

t 178.8 ng Hardness 170 N

containing oxycodone

have a plasma profile after

such that the ratio
these tablets to the AUCe

value observed with OxyContin® extended release tablets

having the same dosage,
interval of 80 to 125 %.

X

lies within the bicequivalence

These results are particularly advantageous since

they mean that the oxycodone is Jjust as well absorbed

by the body as the reference product but,

maximum concentration is reduced by around 35%

tablets of the invention,

since its
in the

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.
Tabiets conforming to
by associating two active
naloxone.
Naloxone is an opiate

the activity of oxycodone

with for administration wvia injection.

is taken 1in usual manner

does not exert its

rapidly metabolised when ingested by oral route.

(oral route),

antagonist

Preparation of the tablets

the invention are prepared
ingredients: oxycodone and

antagonist, which inhibits
if the tablet
When the tablet

the naloxone

is tampered

since it is
The

effect

ratio of oxycodone / naloxone base used here is 4:1.

The tablets are produced in the same manner as in

Fxample 4 (granulation of
granulator) .

either before,

The general formula
manufactured (batch XCCX 5731)
20 below.

oxycodone in a high shear

They do not underge any heat treatment

during or after compression.

of the tablets thus

is summarized in Table



Di anetr al

resi stance 5.7 Ma

It

is asce

rtai ned

once again that the crush resistance obtained is well

above 4 MPa,

even though no heating step of the

m xture or of the conpression 10 tooling was
necessary. 6.2. Dissolution profile
so obtained are then placedyjn a dissolution nmedium
15The di ssolution conditions are the follow ng: Type

cont i nuous
given in f

exci pi ents
relatively
abuse test
this exanp
breaking o
powder fro
i nvention,
oxycodone

wer e chosehp

i ncreasi ng
knife type

paddl e appar at us;
medi um pH 6. 8;

UV at 225nm vessel

paddl e rotating speed:
vol une of dissolution nedium 900 ni;
10mm The results are

The tablets

100

rpm

igure 9. 201t is found that the tablets
conform ng to the inventign,pbt.ag ned using m nera

are able to Tetease oxycodone| over a

ext enB@Y Mteeipbti od, pPHI nl %8 Drug

5 8edanu@ausd d8sicSione Ihesob| egtsve; of

© SR e MU i
CT UoTi IIU [ZANAY | U'JLI uTrTal y =5 J Dot ar 1Tl

m t he GeydbdemeSi®abl et s| danfhr nfhg’t ol t he

conpasec-av phababl ets ofiside referente

Y i L IR UCR P RN I il e

or dérgnefidinf $eanaty: nP &l (P nel e| pocket
cof f ee gpQan conbi nation pliwr.9
and pestte—(taboratory grassware) 10

gl ass nort ar

Assessment of crushing difficulty was determned in
rel akfomr t cdrpeehardnesisheof ttahéetabllstve

physigatachRas aet&s ighkasiOfedingwiRptiad1. Oxycodone
tgblets are given in Table 24. 15 Table 24 Tested

the

pTReical

Table 21
bescription of Round, flat, white
tablet
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
10 high crush resistance possibly containing two active
ingredients, in particular one oplecid agent and one
antagonist agent blocking action of the latter in the
event of administering of the tablet wvia intravenous
route.
15

5.2. Dissolution profiles

Dissolution tests are conducted,

precedi

ng examples,

as

in the

under the following conditions:



tabl et Th ckns. Size Shape W. (ng) Hard- ness (N)
Crush resistance (MPa) OxyContin(r) 20ng 3.43 D aneter
7.24 nmm Round pink 135.9 105 2.7 Invention (20 ny)
3.30 Length 11.0 mMm Wdth 5.5 nm bl ong white 175.9

467 8.8 The crush resistance of the reference
tabldts is 3.3 tines | ess ugan that of the tabl et of
the 20 invention. The 'use of pliers allowed

rough crushing of the tablets (pieces of 1 to 2 mm),
both for the reference product and for the tablets of
the invention.

Type II paddle apparatus/100 rpm/ medium pH 6.8/ volume
of dissolution medium: 900 mL/assay by continuous UV
spectrophotometry at 225nm/vessel width: 10mm.
The profile is given figure 8.
3 It is found that these ultra-hard tablets show a
sustained-release profile (90 % of the active

ingredient released after 12 hours).

Example 6: Tablets containing mineral derivatives
10 6.1, Preparation of the tablets
The aim of this test 1s to produce tablets
conforming to the inventicon in which mineral excipients
are used as chief ingredient of the compression matrix.
Tablets are prepared containing oxycodone and
15 dicalcium phosphate dihydrate (Emcompress®) to replace
the excipients of Kollidon SR® and Avicel PH 10Z2& type
used in the preceding examples.
The preparation method is identical to the one
described in Example 1 ({(granulation of oxycodone then
20 physical mixing with the powdered excipients of the
' compression mixture).
The general production formula feor these tablets
(batch XCOX 5723) containing a dose of 20mg 1s given in
following Table 22.
25
Table 22

—
o
—

Raw materials Mg/tabl

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




After the rough crushing step-using pliers, use of 25
the |l aboratory nortar enabled a fine powder to be 50
obtained in both cases. However, the use of the nortar
on intact tablets conformng to the invention did not
permt their crushing. The crushing difficulty
observed on each of the 5 types of tablet in relation
to the tool used is summarized in follow ng Tabl e 25:
Table 25 Knife Coffee spoon Pliers Mrtar
OxyContin(r) 20nmg Easily cut, Chipping Easy crushing
Easy crushing, chipping Very easy crushing Invention
20 ng Difficult to cut, no

The mixture obtained is compressed as in Example

The physical characteristics of the tablets after

cempression are given in following Table 23:

5 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

10 tooling was necessary.

6.2, Dissclution profile
The tablets so obtained are then placed in a
dissolution medium.

15 The dissolution conditions are the following: Type
I1 paddle apparatus; paddle rotating speed: 100 rpm;
medium pH 6.8; volume of dissclution medium: %00 ml;
continuous UV at 225nm; vessel 10mm.

The results are given in figure 9.

20 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.

25 Example B: Drug abuse tests
8.1. Crush tests
The cbjective of this example is fo determine the

difficulty 1in breaking or c¢rushing and optionally



crushi ng Crushi ng inpossi bl e Easy crushing, chipping

Crushing i npossible (wthout prior cutting)

10The

reference OxyContin(r) product can be crushed fairly

easily, irrespective of the means used. Since it has
| ow hardness strength, it has a tendency to chip.
On the other hand,

i nvention can only be crush

t he tabugt conformng to the
d with conmbi nation pliers;

15 a knife only achieves cutting but no crushing.

After cutting,

8. 2.

using a knife,
plier

anal

the pieces can be ground in a nortar.
Di ssolution tests A tablet cut in half
~and a tablet roughly crushed using

are sugéected to a_20 di gglu%%ogo gst t#%;lets

?%@lPh@gi actCBF Cut 1TRY afll®cr USHTHT On t

di sseindereingriof ithe, lcowpatend watpagadi vt det takdsitet of

Thi stifeesbrésertenduet &brenpbatedt XCkc&t26:ept epar ed
f°"°“‘”90g¥ 8 fer@nd, Q0
product . 1

contR 1fg6tsiniidssrat ih crdrEsof wifdhwedi:um pH 6. 8,
900mL of - niedifum({pernales pel:-ket tratfengygaddl e net hod,

e dlssolut|oﬁtEét%%%£$§%22£§%?{%%i{%ﬂgp

paddl e rotating spegd: 100 rpm dosage: 40ny active

5 vessel,, vessel thickness: 10mm

I ngr edi ent r
neasureneﬁFQEV“EﬁA%bé’ Fofretry (wavel ength A = 225

nm .

fg rst hour,

Readi figsssamer tak emdepesyless (Frhoxads rqugi agpvae)
t hen every

Assessment of crushing difficulty was determined
in relation to the hardness of the tablet.

The  physical characteristics of the tested

‘Oxycodone tablets are given in Table 24,

15

Table 24

Tested
tablet

Thickns.

Size

Shape

Hard-
ness
(M)

Crush
resis-—

tance

{MPa)

OxyContin®
20mg

3.43

Diameter
7.24 m™m

Round

pink

135.9

105

Invention
(20 mg)

Length
11.0 mm
Width

5.5 mm

Oblong

white

175.9

467

20

25

The crush resistance of the reference tablets is

3.3

invention.

times

less

than

that

of

the

tablet

of

the

The use of pliers allowed rough crushing of the

tablets

(pieces of 1 to 2 mm),

product and feor the tablets of the invention.

After the rough crushing step using pliers,

the

laberatory mortar

enabled a

fine

powder

toth for the reference

use of
to

be




15 m nutes up to 24h.

The results obtai ned for

di ssolutions in the pH 10 6.8 nediumare given in
following Table 26 and in figure 11. Table 26 Tine (h)
OxyConti n20nmg batch 122810 Oxycodone 20ng XCOX 5726

Whol e tabl et Tabl et cut

in half Tablet in pieces Wole

tabl et Tablet cut in half ﬁ%blet in pieces 0.5 35.9
50.8 61.0 '

10

15

20

obtained in both cases. However, the use of the mortar
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 used 1is
summarized in following Table 25:
Table 25
Coffee )
Knife Pliers Mortar
spoorn
® Easily Easy
OxyContain FEasy : Very easy
cut, . crushing, .
20mg o crushing o crushing
Chipping chipping
L Crushing
Difficult . )
. . Easy impossible
Invention to cut, Crushing . . . )
) . crushing, (without
20 mg no impossible o .
. chipping prior -
crushing )
cutting)

The reference OxyContin® product can be crushed

fairly easily,
has low hardness strength,
Cn the other hand,

irrespective of the means used.

Since 1t

it has a tendency to chip.
the tablet conforming to the

invention can only be crushed with combination pliers;
a knife onily achieves cutting but no crushing. After

cutting, the pieces can be ground in a mortar.

8.2. Dissolution tests

and a tablet

subjected to a

A tablet cut in half using a knife,

roughly crushed wusing pliers are
dissolution test to analyse the impact of cutting and
crushing on the dissolution profile, compared with an
intact tablet. This test 1is conducted on batch XCOX
5726 Example 4, the

OxyContin® reference product.

prepared following and on



1.3 8.6 26.7 1 47.162.8 73.4 3.7 15.0 36.5 2 60.5

75.2 85.4 10.7 28.2 51.5 3 69.4 82.3 91.6 17.3 39.4
62.2 4 76.2 87.0 95.4 24.9

10

15

51

The dissolution method is as follows: continuous
900ml of medium

paddle

dissclution, dissolution medium pH 6.8,

per vessel, rotating paddle method, rotating

speed;: 100 rpm, dosage: 40mg active ingredient per
vessel, vessel thickness: 10mm; measurement by UV
spectrometry (wavelength A = 225 nm). Readings are
taken every 5 minutes during the first hour, then every
15 minutes up to 24h.
The results obtained for dissolutions in the pH
6.8 medium are given in following Table 26 and in
figure 11.
Table 26
OxyContin®20mg batch
Oxycodone 20mg XCCX 5726
122810
Time
' Tablet Tablet Tablet | Tablet
{h) Whole . Whole ] .
cut in in cut in in
tablet tablet ]
' half pieces half plieces
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 4.8 81.9
8 92.8 96.5 100.3 55.8 75.3 88.8
12 100.7 99.4 100.7 75.7 88.1 95.9
16 103.4 100.1 100.5 87.7 94.7 99,2
20 103.9 99.4 99.5 95.3 98.4 100.7
24 - 98.2 99.2 100.4 100.5 101.5
It is ascertained that in a pH 6.8 medium, the

dissolution profile of the reference product is close

tc that targeted for the bare tablet i.e.

sustained-release coating,

without a

whereas the profile of the




49.7 70.4 6 86.0 92.9 99.0 41.7 64.8 81.9 8 92.8 96.5
100.3 55.8 75.3 88.8 12 100.7 99.4 100.7 75.7 88.1
95.9 16 103.4 100.1 100.5 87.7 94.7
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tablet of the invention{« QD ») 1s close to that
targeted for a sustained-release tablet.

The cutting din half of the tablet accelerates
dissoluticon, and acceleration is 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 purpese of preventing the transmission of
pathogenic agents through the exchange of contaminated
syringes.

The Stéribox® contains:

- two 1 ml syringes,

- two 5ml doses of water for injection
preparations,

- two cups so-called « Stéricup® »

- two filters

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

conducted as follows on each batch:

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

with pliers and then with mortar and pestle, and



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 151t is ascertained that in a pH
6.8 medium the dissolution profile of the reference
product is close to that targeted for the bare tabl et
i.e. wWithout a sustained-rel ease coating, whereas the
profile of the 52 tablet § the invention(o QD ") is
close to that targeted for ¥ sust ai ned-rel ease tabl et .
The cutting in half of the tablet accelerates
di ssolution, and acceleration is increased when the 5
tablet is cut in pieces for both types of tablets,
maki ng the active ingredient nore rapidly avail abl e
for absorp n viaoral r
rof | e of *1 RE* BhybaanEo T The Erbired iabTY phie
conforn1nglﬁdﬂﬂﬁétﬁﬁventlon 10 remains a
sust ai nednt et €asel pkotidieion8mddbvalivathenwofer supplied
eXtré%%H Q%eOEtEbe6%§' VE kﬂgrﬁgy gﬂh av 1la55%evg§§&§d

bIets are al'so eval'uated regardi ng {he extraction o
t ei Flact i ve i ngredi ent for 15injection.

The operating mode used for extraction is the one

described in the leaflet supplied with the Stéribox®

i-place the prepared sample (whole, roughly
crushed or ground) in the cup,
10 2~ add 2 m} water using'a gauged pipette,
3~-mix using the plunger of the syringe for 2
minutes,
4- heat the content of the cup with a lighter for
1 minute,
15 5- check the remaining volume after heating: the
reméining volume is 1.7ml.
6- filter the solution using the sterile filter

contained in the Steribox® and previously

placed in the syringe. If necessary use a
20 pipette to place the cup sclution 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 folleowing Table 27.



The applicant used the so-called o Steriboxft kit
avai | abl e in pharmaci es and desi gned for drug addicts,
for the purpose of preventing the transn ssion of

pat hogeni ¢ agents through the exchange of contam nated
20 syringes. The Steribox0 contains: tw 1 n
syringes, tmoSnﬂdosgéofmaterforlnjectlon
preparations, two cups so-called o Stericup(r)
two filters Extracti on of oxycodone fromthe
reference product and fromthe tablet conformng to
the invention is conducted as follows on each batch:
30- 2 tests on a whole tablet, 2 tests on a tablet
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sol vent 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
summari zed in 30 followi ng Table 27. 54 Table 27
OxyContin 20ng batch 122810 Oxycodone 20ng XCOX 5726
Wiol e tabl et Roughly crushe8Stabl et G ound tabl et
Whol e tabl et Roughly crushed tablet Ground tabl et

Cont ent obtained ng/tablet 0.37* 16.3

Claims

1. Water-insoluble, matrix tablets containing oxycodone or
one of its pharmaceutically acceptable salts, capable of
releasing oxycodone into the body over an extended time period
and containing oxycodone within a compression matrix, said
matrix consisting of at least one excipient chosen from the
group compriging sustained-release, pH-independent,
water-insoluble polymers, mineral excipients and their
mixtures, characterized in that the quantity of excipient and
the compression conditions are chosen so that the crush
resistance of said tablets is at least 4 MPa, advantageously
at least 6 MPa and said sustained-release, pH-independent,
water-insoluble polymers are chosen from the group compriging
the mixture of microcrystalline cellulose and [polyvinyl
acetate /polyvinylpyrrolidone (80:20)], and the mixture of
microcrystalline cellulose and
[poly(ethylacrylate/methylmethacrylate/
trimethyl-amonioethyl methacrylate chloride) (1:2:0.2)].

2, Matrix tablets according to claim 1, characterized in
that neither the mixture to be compressed, nor the compression
tooling are subjected to a heating step either before or during

the actual compression step.

3. Matrix tablets according to either of claims 1 and 2,
characterized in that said compression matrix represents 50
UD98weight%ofthetotalweightofsaidtablet,advantageously
85 to 95 %.

4, Matrix tablets according to any of claims 1 to 3,

characterized in that said compression matrix comprises a



18.4 0.25 5.8 15.2 CV(% - 4.6 3.3 4.1 2.1 15.9 Yield

2.0% 86.2% 97.4% 1. 3% 30. 4% 79.6% * The results

concern a single test, the second test being cl oudy

and the result unusable. 5 It is found that the
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deter drug abuse of opioid active ingredients.

6. Matrix tablets according to any of claims 1 to 5,

characterized in that said compression matrix also contains
at least one pharmaceutically acceptable excipient chosen £from
the group comprising anti-adherent agents, agents able to
improve tablet cohesion on compressing, fillers, lubricants,

plasticizers, bulkingagents, sweeteners andcolouringagents.

7. Matrix .tablets according to any of claims 1 to 6,
characterized in that said compression matrix also contains
at least one or more of the following substances (a) to (f)
or a mixture thereof:
a) a substance which irritates the nasal and/or
pharyngeal tracts,
b) a viscosity-increasing agent, leading to
formation of a gel when the tablet is dissolved in

a minimum amount of water,

c) an emetic substance,
d) an aversive colouring agent,
a) a bittering substance,
f) an antagonist of oxycodone.
8. Matrix tablets according to claim 7, characterized in

that the antagonist agent is naloxone or naltrexone or one

of their pharmaceutically acceptable salts.



55 Cainms 1. Water-insoluble, matrix tablets
cont ai ni ng oxycodone or one of its pharmaceutically
acceptabl e salts, capable of rel easi ng oxycodone into
the body over an extended tine period and contai ni ng
oxycodone within a conpression matrix, said matrix
consi sting of at |east one &%cipient chosen fromthe
groupconpri si ngsust ai ned-r el ease, pH i ndependent ,
wat er -i nsol ubl e polyners, m neral excipients and their
oM Xt es; xChARACE | Z8dotdihhak of NarAUBR idividl 1 to 8,
exci pient and the conpression conditions are chosen so
chhatctheicedshnr batt bheg baveapd oubbet €0a81RY. | east
4 MPa, advantageously at |least 6 MPa and said
sust ai ned-rel ease, pHindependent, water-insol uble
100! yMBESi&r eabhesgnafcoptiihg 86 otpatonpr i chagpdterized in
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ey er T B ] ot Pty ooy osen From the group
comprethpb- armvhydeeiulmsehacieiated ioteisor jafe) methacrylic
%i:Z:O.Z)l. 2. Matrix tablets according to claiml1,
Pen¥PatPeri zed in that neither the nixture to be
conpressed, nor the conpression tooling are subjected

to a heating step either before or during ihe act ua
1donpMassiisn et =3 aqRFding abPePdYaor gttt ot to 10
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18XC1 plents and; Lbei L. Ko %}'\éa_tn{ Wi, teRbehSterized in
according to any of clalns to 4, characterized in

thhat thée haivecanlowbaxt pbentsgarenshesbrg brfoathhbcgk bapose.
conpri sing cal ci unphosphates , alum nium and silicon
silicates, magnesi um carbonate and their m xtures.

16. Mabhick itkal B e cocdbr@ing 8y «0fy @i kaim§015,to 12,
characterized in that said conpression matrix al so
chemesites 1aed basthadnshpratmcanerds 98 redeasiag gxycodone
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anti -adherent "agent's, agents able to inprove tabl et
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os@rs rapead ofap ft aoek) tdhena 28 Jpuré -t hereof: a) a
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tracts, b) a viscosity-increasing agent, | eadi ngto,
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Cmax observed after administration of said tablets to the Cmax

value observed after administration of OxyContin® extended

release tablets containing the same dose, does not exceed 0.7.



8.Matrix tablets according to claim7, characterized

in that the antagoni st agent is nal oxone or naltrexone

or one of their pharmaceutically acceptable salts. 57

9. Matrix tablets according to any of clains 1 to 8,
characterized in that they ggve an outer coating. 10.
Matri x tablets according to“claim9, characterized in
that said outer coating consists of at |east one

sust ai ned-r el easepol yner advant ageousl Ychosenf r ont hegr o
16R Comphh S ﬁgb@ébyl@@dlwix@ﬁeg dehiaidneescaddtding to claim
met hacrylic polymers. 11. Matrix tablets according t
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facetatid/ pabyetaytpyrhelAlfonea(l8@ 20pprvedt eth OxyContin®
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o0&l vy aomsigsting of ethylcellulose . 13. Matrix
tabl ets according to any of clains 1 to 12,

characterized in that they are capabl e of rel easing

19%Xy¢ %%ﬁ%t%vgéc@rcﬁ’ﬁﬁé o o, 815@1@@ 11@0 heur §har§c€'t erized
Nhtrlx tablets according to any of clains 1 to 13
ieh&hadtt ehieyedannbehgti vehepnaee acdpabl e of rel easi ng
oxycodone over a period of nore than 20 hours. 15.
Matrix tabl ets containi ng oxycodone according to claim

1381, eRametted hZedut8mbiat xtde) davec @opdasdiaophgfdfl €1aims
after once-a-day adm nistration in_ man, such that the
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58 16. Matrix tablets containing oxycodone accordi ng
to clai nottionhar greenilatdonn ahdt their plasnaprofile

after once-a-day admnjstration in_man is_such t ﬁ
the rati §OBPTASREBICTRES P e gafiart%%%&tslqrb‘ﬂ fresen so
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tablets wth thesanmedose, lies inthe interval of 80 to
125 % 47MP$abBévsna@geDdEﬂag 86 amgsdf 6cMBaps 1 to

16, characterized in that they can be given once a

day. 18. Method toproducematrix tablets according to
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conprises the following steps, : mxjing the act,ive
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conpressing sald m xture under conditions chosen so
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MPa, advantageously at least 6 MPa. 19. Method

according to claim 18, characterized in that the

RONPHRSFII stepridgngondycteitidt hodt theieenmur®ssinegn 19,

m xture or the conpression tooling being subjected to

chaveqttiand zakprditafer thekyr SBPTIESEY AR 14 BaFP of said
I tep. 20. Method according to either of

H‘qgﬁﬁé %g gﬂ% 19, characterized in that it also

conprises a coating step of said matrix tablet. 21.
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according to any of claims 1 to 17, for the sustained
administering of oxycodone, and intended to prevent accidental

misuse and/or to deter drug abuse of oxycodone.



