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WD 2008/ 015220 PCT/ EP2007/ 057912 GRANULE AND ORALLY
DI SI NTEGRATI NG TABLET COVPRI SI NG OXYCODONE 5 FI ELD OF

WA RESONZENTI ON The present invention rel ates tRPCTI/EP2007/057912

taste-masked granul es containing oxycodone, as well

as orally disintegrating tablets conprising said

granules and 10 optionally acetam nophen. BACKGROUND

OF THE RELATED ART Various orally disintegrating

t abl etSARUEE CAND CORAYLY 151 SYNTEGRAEING TABLAEr REMPRISING
These tablets i nclude a disintegrant and usually a

phar maceutically active iﬁﬁxﬁﬁﬂgﬁﬁ ("active

ingredient"”) and disintegrate or dissolve wthout a
chewing action in less than three mnutes, usually in

| ess than 60 seconds;IEigomEcanttaciN'ZNTuGMh sal i va

form ng a suspension of small particles which is easy

to swall ow. Once easily swall owed, the particles

cont ai npwg t heesaeki veid-pgredient reebease the sapBte-masked
nmost preferably into 25 the stomach or into_the upper
pagtanflehe cgadtrisiimcest PREFOHPABL. T s t§pé ofas orally

ta | cribe ex . d:n, docunent s EF d
B e T e
98/ d624:55 1 W 02 081 86126ph 8. 00/ 27357 and NO 00/ 51568.

WO 2008/ 015220 PCT/ EP2007/057912 2 Orally

disintegrating tablets are a convenient route for
swal | owi ng acti vepagenbsnsi oeerhiheyzdaTnot arequire,

but not exclude, absorbing water at the sane tine. 5

Onvng to its ease of use, the orally disintegrating

tabl et %§r§8&ér8E¥1§§'%%@f%éé%&é%ﬁ%&‘%éﬁ?&éJGQ{QEB&rrently

available on the market. These tablets include a

disintegrant and usually a pharmaceutically active
ingredient (“active ingredient”) and disintegrate or
dissolve without a chewing action in less than three
minutes, usually in less than 60 seconds, upon contact
with saliva, forming a suspension of small particles

which is easy tc swallow.

Once easily swallowed, the particles containing the
active ingredient release the same most preferably into
the stomach or into the upper part of the

gastrointestinal tract.

This type of tablet 1s described, for example, in
documents EP 548 356, EP 636 364, EP 1 003 484, EP 1 058
538, WO 98/46215, WO 00/06126, WO 00/27357 and WO
00/51568.
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nore particularly for certain patients and especially
the elderly or young children, who have difficulties

WO 2008®¥2R0 owi ng such that they find it unpl easeet/EPIINT/057912

even 10 inpossible, to ingest tablets or gel capsules,
even with a sinultaneous inthke of liquid. It is
estimated that 50% of the popul ation experiences such
diffi@maﬂkysdﬂﬁﬂdtdqnﬁqﬂngnﬁﬁmieuﬁ @nmssquam@@nb¢ntheoute

) B HPBER of L hECer P Cdicy Ui the rtf eatmaht: (HEauLre:

Jeagelot 1988.udk, Phaydnp Rharweeol . at50sh<87§:amé38+2ﬂme 20

I'n the case where the active i ngredi ent has for
instance a bitter or an unpl easant taste, the snmal

partlQJ ngQ¥ CP@§iggs§fent%££p gﬁQQQ$§§ fﬁnég%g%g@grating

t he ive ingre tHus™ prevent
tﬁﬁﬂkﬁﬁrd@l develkepi/ngsuntdihes nofutrh. aSbuhamoayingreanment,

al so be 25 provided to prevent the active ingredie i
RO B g brEi Ur ol yo 7t Sus et T o TR Bt PeorCtgLly the

Qgﬁﬂiﬁhﬂekﬁye@OUﬂﬁle%%§WHQe%he ghemaghyeA fypEcaliities in
coating for taste- masking is an am noal kyl

metdhalcrwilrad e scopol yimer  sokd byindRdhm Phap hea Polymercs even

De EU 0 EPO
R 4oh iobt b Pt FaByT aPe CEopary B L eoupr T {Pag" 7

& fsﬂﬂﬁllmﬂéoxgi oup: avd hof ertdary. am ne WD 2008/ 015220
PCT/ EP2007/ 057912 3 This coating is insoluble at a pH

above 5.5, thus renmains intact in contact with saliva

but i spreadily . S0l phlg | nFE§§tr'§bé uige, que tostPgiation

protonati on of the amne functions, thus rel easing
téup&mﬂ&nmﬁsngﬁﬂdﬂentdﬁﬁfl&uamlﬁmnedlauehnanhbﬁ i nboheible

st omach. t he i.cant_has discovered that
TS Sy VA TS SaT VBT €T of MR nijf doet ROt being
convent kgnalciceat d najor impact on the efficacy of the

treatment (H. Seager, 1998, J. Pharm. Pharmacocl. 50, 375-
382) .

In the case where the active ingredient has for
instance a bitter or an unpleasant taste, the small
particles may consist of coated granules containing the
said active ingredient, thus preventing a bad taste from
developing in the mouth. Such c¢oating can also be
provided to prevent the active ingredient from Dbeing
prematurely released in the mouth or to ensure delayed
release in the stomach. A typical coating for taste-
masking is an aminoalkyl methacrylate copolymer sold by
Rshm Pharma Polymers (Degussa) as EUDRAGIT® E 100 or EPO,
namely dimethyl aminocethyl methacylate copolymer,

comprising a functional group with tertiary amine.
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granules for direct tableting fromoxycodone in the
form 10 of a base or a pharmaceutically acceptable

wa@2008/0s2eth as oxycodone hydrochl ori de whi ch i BCT/EP2007/057912

prescribed to relieve pain. It has been observed by

the Applicant that the 15 ox§codone content of such
granul es tends to decrease with tine due to the

degr ad&tisoncoftoxycddonensmi wobxi dat iconpHbypbpredutts, thus

such as oxycodgne. N oxi de and qxynorphone. . Wt hout .
i?ﬁ%ﬁ&ﬁ%gl%%aﬁ bbﬂndxﬁyx§%§ ' g&ry?g?%V?s Pel itGvedcadty
thatughe nht pageniat omiofe t heud eebi any gidesmoficd0 of the
the di met hyl am noethyl nethacrylate units of EudragitO |
EI0D $rayu R oF o hydr 658 BEAGIANG NG tH S hestheR o@%%r%gb%t in

% - &moni pm %c#%g??@fspéMgggone hydr ochl ori de,

of .

whi ¢ in turn cou itafe oxidation reactions.
Peroxi des or other contam nants, originating from

ot her excipients 25 aor active ingredients, are also

suscept?Bi et o i HtfucéProxiWat v “degradsti’6n cof that this

e Nownokt shs cpiekersall endibatq thenfénalonal coated
tabl ets retain as nuch oxycodone for as |ong as

possi bl @s uhder dsrerageéab3etéonditbicon xS bot hhgoform
that _the efficacy pof t abl enmai .gh, SQ.
(ot *t R “Begt'adont 3 BRA T ROFIHT 6o bFSGUSET By thesich 22
bs epkslomme of yidhe cadtbrdeld ngr edhentss pesatpnibkdw.to relieve
Specifically, it is preferable that at |east about 90%

WO 2008/ 015220 PCT/ EP2007/ 057912 4 of the oxycodone,

and nore preferably at |east about 95% of the

oxycodone remai n after storage for 14 days, and nore

pr ef erabl yhaaf t ee2l daysracd80Cy driyndedtopls Gnfcoddbng the

is for instance rketed as conventi onal abl.et s .

A e 48 A Ry G OChT or T8 STt paer The" {7 aderarRe" "
Roxh€0daBe@o ofhd nasgabiaat benow tdxyacet-am nopheaxibytion
ENDO PHARMACEUTI CALS under the ,

by-products such as oxycodone N-oxide and oxymorphone.
Without intending to be bound by any theory, it is
believed that the nitrogen atom of the tertiary amines of
the dimethylaminocethyl methacrylate units of Eudragit®
E100 may form hydrogen bonding with the hydrogen atom of
the ammonium function of oxycodone hydrochloride, which
in turn could facilitate oxidation reactions. Peroxides
or other contaminants, originating from other excipients

or active ingredients, are also susceptible to induce

oxidative degradation of oxycodone.

Now, it is preferable that the final tablets retain as
much oxycodone for as long as possible under storage
conditions. This is both so that the efficacy of the tablet
remains high, and so that the degradents and impurities
produced by the breakdown of the active ingredients remain

low. Specifically, it is preferable that at least about 90%
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trademark Percoceto. 10 However, fornulating orally
di sintegrating tablets including both oxycodone and

wa@e@sani2aophen proved to be difficult, since PCT/RBRR07/057912

been di scovered that acetam nophen can pronote the
degradation of an opiate 15 stch as oxycodone by

direct interaction especially in npist conditions or

iof the presedcee pfan@shdual phafardiotly. atl tltehas absot 95% of
been observed that acetam nophen rel ease s, al so

g0 Rih PGt o TTOPhEH HYSt BTG wir dlaigg and more

coubined: Wi th axygodape hydroehleri desin taste masked
granul es prepared according to US 2006/ 0134422,

further dispersed within an orally disintegrating

tablet, Th tandard nethods. of i i ‘,
{1 om CESBU Fophbn 6an e18y The™7 ol 6asd o 1he Lag m!

aGidee 25 agemd s apd wideshyabbyndetayet heaonseturafer the
pain relief to the patient. For the purposes of the
presiane hyvenkPohCPRBNSexpr esi on *Br al [GprPination  with

| LB A Y taglyets'éNb%f,er%E\RMQCE:@@IE@leet WhHED  the

ISintegrates or di'ssolves in the mouth in less than
60 segends, Preafertably in | ess than 40 seconds upon
contact with saliva, formng therefore smal
particles which are easy to swall ow. WD 2008/015220

PCT/ ER2QR4/057982rmb17hendi sd i egf atiieAnticne ahenhg tablets
corresponds to the tine between the nonent when the

tiabllatding pratcled osncrHenct origlie antet heCHpRenPrRffeén to be
the s si on Iting fr 5t di si ntegratd Of that
|§%o u ﬁgn ofs%ﬁéytabpgt 'gg%smaF%§Ved.Q#%us, t here ?
rseted nsireopread ten gradnotedi shat egroatadeg Ldrabbet sin nopiate
whi ch a peroxiq§-sen§jtive active agent such . .
such as oxycodone y direct interaction especially in

moist conditions or in the presence of residual humidity.

It has also been observed that acetaminophen release
was also slowed down when acetaminophen crystals were
combined with oxycodone hydrochloride 1in taste masked
granules prepared according to US 2006/0134422, further
dispersed within an orally disintegrating tablet. Thus
standard methods of isclating oxycodone from
acetaminophen can delay the release of the two active
agents and undesirably delay the onset of pain relief to

the patient.

For the purposes of the present invention the
expression “orally disintegrating tablets” refers to a
tablet which disintegrates or dissolves in the mouth in
less than 60 seconds, preferably in less than 40 seconds
upon contact with saliva, forming therefore small

particles which are easy to swallow.



10 as oxycodone can be included w thout experiencing

any substantial degradation, either alone or in
we@eobioreed on Wit h acet am nophen. NMbreover, thRCEEP2007/057912

remains a need for a neans for 15 orally delivering a

stabl e form of oxycodone to the gastrointestina

tract while avoiding premature rel ease thereof in the

mouth. In addition, it would be desirable to provide

for an_ 20 orall dISJnt rating tablet conprisjng .
bot h- QY GHOHE! SeHCP Skt et HopHER Wk T EC ST PP npoabRe time
ol Sdablie e oxygedene,nbuyt ta{eSOt@bQQ@d dissoldtd®non the
rate of acetam nophen, i.e. a release of 85% w of

amm n@@@ehhefm@mﬁatt ableet thc| Hidh RN S25Y ngc ¢ hek og, from
it lteg<§1 e, an25 m” WE eSa AL BN P EhraQQ' ngnEromphk: ;s

eas ease
a@ﬁﬁfﬂ@wmaphen at 15 mn. It would also be desirabl e
to provide for an orally disintegrating tablet

conprising both oxycodone and acet am nophen whil e

havi ngr,a, Of fa; . of f@ﬁgﬁﬁéngpﬁggdbgéﬁegPaﬂl§ @@qlﬁtgqraflng
ng/ mL 30 for a tablet 1ncluding 10 ng oxycodone and

3Q£bh@tsacetaﬁmm@phenpanprd@vsdnﬁgtﬁ@ﬁ adftaste agent such

di ssolution rate of aceta hen. at an acidic pH.
stith &Y SN e SFomath. - E%%ﬁ%/dﬁ% 30 Wi dilding any

PCTA EP20074 054942206t The , okjieate of at Bhs iorvent i @Bmbsnation
thus to propose new dosage fornms of oxycodone

enabt i HE D SuPRRSE he above needs. 5 SUMMARY OF THE

I NVENTI ON Surprisingly, it has been discovered that

the degradation of oxycodone could be prevented when
oxycodone=wasr f ortmdat edeas: ispechf i ceedatedr graanukesis  for

10 optionally included in orally disintegratin
tabt ety BEferd |f3h§§a§i§n g?g%o Zfefﬁﬁ%ﬂéomg to the
OXY£0dONeestinal tract while avoiding premature release

thereof in the mouth.

In addition, it would be desirable to provide for an
orally disintegrating tablet comprising both oxycodone
and acetaminophen while offering not only stable
oxycodone, but also a good dissolution rate of
acetaminophen, i.e. a release of 85% wt of acetaminophen
from a tablet including 325 mg thereof, in less than 10
minutes at any pH ranging from pH 1.2 tc pH 6.8 and at
least 90% release of acetaminophen at 15 min. It would
also be desirable to provide for an orally disintegrating
tablet comprising both oxycodone and acetaminophen while
having a Cp.. of acetaminophen between 4.5 and 6.8 ng/mL
for a tablet including 10 mg oxycodone nd 3Z5 mg
acetaminophen and providing for a fast dissolution rate

of acetaminophen at an acidic pH, such as in the stomach.
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could be conbined in a single orally disintegrating
tabl et with acetam nophen w thout degradi ng, provided

W@ b@s/ogeed am nophen and oxycodone are not pr esPCI/EP2907/057912

the 15 sane granules. A first object of this

i nvention thus pertains to g?anules conprising a

neutral core coated with oxycodone or one of its

phar mateutdicpddty atceptablievsaktsnand dth20 teastomose new
bi ndi ng agent, said oxycodone coatjn eing . further i
685F§HEWFgﬁm§ éﬁg08§¥c83ﬁﬁﬁis?%ﬁb l%%ngﬁhn%OLg%lﬁﬁV% above
ingastric fluids ; wherein said subcoat is further
coated with a taste-nmasking coating conprising a

pol ymer or copolymer wth

dialkylaninoalkyl%%§ hracry ate 2R ARits A second

object of this inveéylon relatés to a process for the
manuf acture of the above granules, wherein a
suspensi on of oxycodone in a h¥9roalcqholic 30 nedi um

i s spratt ohtgiHeutraf corés. PASthi rid S eetcof this the

' Lo pertaigns Iiint egrati ng-dablels  wn
é%¥ rf%?%ﬁg€(a%fgrd%u §£@%$%2og§?blszzo H Hhen
RCTY ER2007/ 0691 X orfncdaitmd siasg apredtirial coréedoapednules

W t h, oxycodone or .one of its arnaceut i cal

i O ol Rlafh o et SRS B et
oxycodone seat j ng theimng f wekher dieeatedew t Bhatsubggabdone
conprising a conmpound soluble in 5 gastric fluid ; ,
vite 6 n ke Fsiibdest 19 f art RéP9éBat ega lwt hdasintegrating

t - i i | Si ol : ;
SOt o Wi T AT S POal Kyl C i) Sepyl at 8 %ani 50719
antkt (byeatnl eapheonandi sixgtegiant and abtl gastseorie in the
sol uble di]uent agent, wherein said disintegrant

COMT | S8 1195 cr ospovi done. According to a fourth

object, this invention al so

A first object of this invention thus pertains to
granules comprising a neutral core coated with oxycodone
or one of 1its pharmaceutically acceptable salts and at
least a binding agent, said oxycodone coating being
further coated with a subcoat comprising a compound
soluble in gastric fluids ; wherein said subcoat 1is
further coated with a taste-masking coating comprising a
polymer or copolymer with dialkylaminoalkyl(meth)acrylate

units.

A second object of this i1nvention relates to a
process for the manufacture of the above granules,
wherein a suspension of oxycodone in a hydroalcoholic

medium is sprayed onto neutral cores.

A third object of this invention pertains to orally

disintegrating tablets comprising: (a) granules
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relates to orally disintegrating tablets conprising:
(a) granules conprising a neutral core coated with

wo@zepsotaee 15 or one of its pharmaceutical ly apCEpPBbT/E57912

salts and at |east a binding agent, said oxycodone
coating being further coated/with a subcoat

conprising a conpound soluble in gastric fluid ;
V&&Mﬁﬂibﬁﬁﬁ(biﬂﬁmxmﬁliébréLwéi&mdcwﬂtﬁdomyt@d@ne or one of
t ast e- maski ng coati_ng conpri si a 20 E ymer or

copol mr%q%%cﬂw aﬁFﬁ@&Fﬁff‘%e( neth ac%%‘i atd least a
yni L sy % am nophen, Wi ¢ s n@&awﬁ@ud@&%thfamer

oxycodo 1 es and may optional [y be coated,

()ateat WeaSIewneuucsante@m@mnsa@@‘at bea9puodesolub‘e in
di luent a wherein.said, egrant conpr.i.ses
SFBspov gﬁgleB AW????%HOEF %t:%go?% 'S fRventigiyt coared
m@m@ NS tQ@sac-pLEGEsS fekatanyf acdmpi Ngisqi & t abhehsr or
as well as the tablets thus obtained. 30 This process

corpri gest thet st @pslof L U neptlayt (e bat ochettFal ueokés and
V6 5086/ OTezs0 Be ERSOGTF 878 T2 8 phar mededt i Gai 1y U0t

atcepiabl eagahts anthatelreastaiadne doisniditregy agent , csmprlses
as to obtain pellets, (b) applying a subcoat onto said

el P19 Sprayi ng thereon a conpound sol ubl e in
gastric fluid mixed 5 with a solvent, thus obtaining
coated pellets, (c) optionally drying said coated

pel | etzscqelimpplyi iy éﬁvétéwQ#]ﬁﬁﬁedtbéﬁléﬂ@ﬁ?tl@n also

tast e- mas % atin %Q: ac €‘ytl'gi‘ a

oG Yr W P90l Ry RBATR T AL act yT dler Ui Re ()
%mkﬂ&ﬂ&wtt@mgkiylﬁgparaeh@mwun@dnyﬂﬁqaﬁadaﬁltm oxycodone
obtain granules,

or one oOf its pharmaceutically acceptable salts and at
least a binding agent, said oxycodone coating being
further coated with a subcoat comprising a compound
soluble in gastric fluid ; wherein said subcoat 1is
further coated with a taste-masking coating comprising a
polymer or copolymer with dialkylaminoalkyl (meth)acrylate
units, (b) acetaminophen which is not included within
oxycodone granules and may optionally be coated, and (c)

at least one disintegrant and at least one diluent agent,

wherein said disintegrant comprises crospovidone.

A fifth object of this invention pertains to a
process for manufacturing said tablets, as well as the
tablets thus obtained.

This process comprises the steps of

(a) spraying onto neutral cores a suspension 1in a

solvent of oxycodone or one of its
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(e) optionally applying an antistatic coating onto
said granules, (f) m xing acetam nophen, optionally

wa@ppBioext2ont o 15 neutral cores and/ or coat ed, PGU/EP2007/057912

said granules, at |east one disintegrant conprising
crospovi done and at |east on® soluble diluent agent,
so as to obtain a powder m xture, and (g) tableting
sai d powdera miaxteaurte,cal2l; waerebnathe sokveat arsedaitn least

at | east one of steps (a) and (b) is hydr oal cohol i c
Sol vent. SREIRKISH bt (1 €9 et Shid € fact ed

to an, 25 9nalily di siiteaatdNg tabl @1 €oMPEL SiPgG spraying
acet am nophen and oxycodone as the only active

i ngredi enthssregal o tablmtunthayd ige b bxycodonec cbhteat pixed
after dry storage .at 80C_.for 14 days, prefe

21 days, X\Tosmata ?Seoals‘fena outthusg otaplrr}e/ lrie a%?%/t%c?b%%ﬂeogs’

| east (@bt 95%1 10f dherddiddial c30 axywodones cont ent

bef ore storage. A seh object of this invention ,
per t aiths AP HET UEE DfStHe Porehentt oretl yrantFesmerking

tabl ets for, e, W0.2008L015220 BCTLER2007/ 051913 vxe it

management o eakt hrough pai n"or "nore generally for

the rel icfaldfy Inmodiercatlectlo(rseveras paiatand al solfor and
t he rranufac,ture]nlof an _anal jgesic nedi canent_ for ogal htai
admi ni st (ARG o A6 uehPuse. TP AP0 gePtai 1St a-° oPtatn
met hod 5 J.mJiedici ng pain conprising oral

adm ni stration of granules or tablets as descri bed

abov e( & )DERAI | ED IDESCRPPTIYOR IO PREFERRED EMBODPRENTS  onto
10 Oxycodone; ¢ Msed as such or as a
phar maceutical1y acceptable salt thereof. The term

" phar naceut:iicat | = @acceptraddesrsal tedtisnahtendedpined onto

rean neutral cores and/or cocated, with said granules,
at least one disintegrant comprising crospovidone
and at least one soluble diluent agent, so as to
cbtain a powder mixture, and

(g) tableting said powder mixture,

wherein the solvent used in at least one of steps (a) and

(b) i1s a hydroalcoholic solvent.

A sixth object of this invention 1s directed to an
orally disintegrating tablet comprising acetaminophen and
oxycodone as the only active ingredients, said tablet
having an oxycodone content, after dry storage at 80°C
for 14 days, preferably for 21 days, of at least about
90%, preferably of at least about 95%, of the initial

oxycodone content before storage.

A seventh object of this invention pertains to the

use of the aforementioned granules or tablets for the
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the derivatives of oxycodone in which the base
conpound is converted to its salt with an organic or

WO pmsgen2e€c 15 aci d, exanpl es of which conpri sePEEP1007/057912

ascorbic, benzenesul fonic, benzoic, boric,

canphorsul fonic, citric, et hanesul foni ¢, fumari c,

gl uconic, glutamc, glutaric, glycerophosphoric,
hydrzabsnoam ¢, o hyiarecht ford ogh hyaioi odicorei sethrahig, for the
lactic, maleic, malic, malonic, mandelic, 20 . h
et hidies A oAPESTAIE ¢ Oni TTTEC oxat e, p¢so for the
paptothenics phasphari ¢, asaldeylic, wuccididnt for oral
sul phuric, tartaric, terephthalic, p-toluenesulfonic
aoird, n et a thieon | 1 kesu@B Pref edited oy codiorrel isal ts argethod
oxycodon hydrochl ori de_and_oxyco te
Ii?%tmf?%ﬁ?%%ﬁng?aL%xy%% ne" v Ilgg£§usﬁgﬁpgggekg{ﬁen ot
i el f es end by £107 e o yLOdONE- o bphasivaeeut i cal [y 30
acceptabl e salts thereof. The anmount of oxycodone or

its salt may range from about 1%to 50% preferably
from abes % 8 M

PCT] EP2007) 057818 101 Wl Ght 1 ol attve 0 Lhe wal aht o

the neutral core. According to a preferred

enbodi ment, it is possible to Prepare oxyceodone

| oaded” GfEHiitEs of Al f f éi%nt St engths  i°n  or der“to
accommeate; thel ¢di f herept adosage: st enghhseof.5 the term
final tablets. Actually, in a preferred enbodi nent

| 't st Terrt bl g Bhul 6§CEBRERILRI Mg dbout 1 5% 16 cap6at v mean
b Lgk . y i ‘the .t i

o T G Saded orantl S8 mey be teed To b epare T
2i5 ngnapdtbd ngp dasagesaini t siahd hi ghrgtnengtdr inorganic
granul es contai ni ng _10 bo¥} 10% t o, about 12% of .
Xy tddong=¢Fet afi v fto%ﬁh? t OtHP Wi ght 2 9F " the dPEger P e

lioaded, g5 angd s, NBYn Pei diselot Oc, PESRBREr ubrgiandc10ric,
ng dosage units. In this way, the
ethanesulfonic, fumaric, ‘gluconic, glutamic, glutaric,

as a

glycerophosphoric, hydrobromic, hydrochloric, hydroiodic,
isethionic, lactic, maleic, malic, malonic, mandelic,
methanesulfonic, mucic, nitric, oxalic, pamoic,
pantothenic, phosphoric, salicylic, succinic, sulphuric,
tartaric, terephthalic, p-toluenesulfonic acid, and the

like.

Preferred oxycodone salts are oxycodone

hydrochloride and oxycodone terephthalate.

In the following, “oxycodone” will be  used
indifferently for oxycodone or pharmaceutically

acceptable salts thereof.

The amount of oxycodone or its salt may range from

about 1% to 50%, preferably from about 5% to 25% by
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tabl et strength may be varied w thout making the
tabl et wunpalatably |arge. 15 The granul es accordi ng

W@ 200801220 nventi on conprise a first |ayer conpCT/BP19g7/057912

oxycodone which is applied onto neutral cores. 20 The
neutral core may conprise anyOchemcally and
pharmaceutically inert excipient, existing in particle

fiarigntel theratcryst ald | neeor warphphous, toe exanpkel core.
sugars or sugar derivatives such as | actose, sucro

Yy o1 et t@té%C%K?E%E¥%ﬂe§FPPﬁ§Wen€elVﬂ?oéésgﬂﬁﬁ% o
?%g%k%§90§¥g£§a$ﬁ§eISQBEH|%s%muQ%S”k%§Uﬁ§§fép@ﬁ@°£trengths

rose and starch; or mxtures thereof with
aUCmﬁd&msaaeﬁmmmmd@mt@x@@@d@néfeoamtn@Oﬁayeb@trengthS of

o 0B ORE Lont b WEUT Al CLUP BT piet Br SIS ot o | ibodiment

flay dizednh@tn geahingsdevhee:inPhef epably,52 oxycoslome 6% by
will be used as a suspen5|on in a hydroacoholic

mediai ¢f hagcpAdeed (beéatoBSeved thdtogd weight of the

P qusgn
hyd?%oﬂ % %ﬁglu |ns¥ead o%%anégq eo %ren%d?uﬁ? and 5
pm@vudedg%orug[eateﬂustabghltytréngmm oxycodese. cofheining

hydr oal cqghol d |
P& hano!, - of At ance 14 aCPACPICOF of HanF (o, to che

water 5,8 a9k ngcf cam about 16040 to-AhoWs)92i8; and used to
nore preferably of about 75:25 to about 85:15. The

presente i Aventor snHavé didscovedsd Whdts t hish ol verey, the
f%%ig%ef oxycodone degnadation.jas; exidenced by, 10-then) e

he” oxycodone layer onpri ses
auhbach ngo Bgentrgor binder. Said binder is

conventional ly used in
The granules according to this invention comprise a
first layer comprising oxycodone which 1s applied onto

neutral cores.

The neutral core may comprise any chemically and
pharmaceutically inert excipient, existing in particle
form, either crystalline or amorphous, for example sugars
or sugar derivatives such as lactose, sucrose, hydrolyzed
starch (maltodextrins), celluloses such as
microcrystalline cellulose, or mixtures thereof such as
sucrose and starch; or mixtures thereof with a cellulose

base.

The oxycodone coating may be applied by spraying a
suspension or solution of oxycodone onto neutral cores,
preferably in a fluidized-air coating device. Preferably,
oxycodone will be used as a suspensiocn in a

hydroalcoholic medium. It has indeed been observed that



10

15

20

25

30

proportions that can range up to 95% by wei ght
relative 15 to the dry weight of the coating,

w@e@Borakl y up to 50% by weight relative to tPer/@pr3007/057912

wei ght of the oxycodone coating. Its functionis to

bi nd the active ingredient arld 20 ot her opti ona

phar maceuti cal excipients to the neutral core wthout
lossnof aratrerdralal adiusl for marg van homsgenreous £ | ayer agfieous
phar maceut i cal | ctive ingredient,. even

TSt T 1 bubEa” AFBind Che Feiral *Cor! T8 The BifhdgrYesdone:
be,chesgnchr esnbhecgrheup ueonsiBlitiGefs1y comprises water
cel | ul ose-based pol yners, such as

et oxyprepy | nebhyFBeLRGEEsAN Ry diddypropyt et il ose water
AN ydr oxy BNV LERL LU 084 @CTYLT CBRILYITBIS 5 - and  more
p&ff%lnyl al cohol's; alginic acrd or sodium al gi nate ;

stae chr a1 300 pragehat i i zedcst avcht 8btickbse and
derivatives thereof; guar gum polyethylene glycols,

and m xtures and copolyners thereof, for instance a

graft gopolynere of WQ2008/,01522Q PCHERZOQ 057942+  this
12 pol yvi nyl al cohol and pol yet hyl ene gl ycol, such as

sobveby BASFCcgnderxyradenpams KEAAACOAT' ~as| Rvidenced by

Hﬁ%£g§¥§%$ %Aneéh¥$c§lLulose (also referred to as 5

etnder Y% the preferred binder according to
this invention. It can preferably be chosen fromthose
for which the apparent viscosity (aqueous sol ution at
20 mThe aP¥0eloVSP lRetiod) 1§ FeTRESAcs. & adnghdgng agent

nPas, ,; apd -ever moy e %&ﬁ@f ably betweeni2.Aand 5 ysed in
mPas. 10 Tﬁe bi nder, en dissolved in a
hydspat cobos | thasoloeentrarice advahtagedusly peesent repative

e ek 58 aci 0% Sha-h T e bra or BB oo Ehboae BB 0% PV
Weﬂ\@rh@htréﬁi@i\}é/e 0 e dry weight of the oxycodone

coating.

Its function is to bind the active ingredient and
other optional pharmaceutical excipients to the neutral
core without loss of material, thus forming a homogeneous
layer of pharmaceutically active 1ingredient, evenly

distributed arocund the neutral core.

The binder can be chosen from the group consisting
of cellulose~-based polymers, such as
hydroxypropylmethylcellulose, hydroxypropylcellulose and
hydroxyethylcellulose; acrylic polymers; polyvinyl
alcohols; alginic acid or sodium alginate ; starch or
pregelatinized starch; sucrose and derivatives thereof;
guar gum; polyethylene glycols, and mixtures and

copolymers thereof, for instance a graft copolymer of
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15 wei ght of oxycodone. Moreover, the first
(oxycodone) | ayer nmay al so conprise one or nore

w@b@seeut i cal |y acceptabl e excipients, apareCT/EP007/057912

t he bi nding agent. 20 The phﬁrnaceutically accept abl e
exci pients optionally prese £ may be chosen from
surfactants, antistatic agents, lubricants, and

modtwiriesy t heteohol 2Bntheosyrd dey baite ehivehli ssuch as sold

ti I resent .in the odone_coating, can be
gﬁ6§§§§%r Tatioic, "HAT on ,fbﬁgﬂigﬁrc or anphoteric

agents, alone or as a mxture. The surfactant can be
chosen, for exanple, from 30 conpounds such as sodi um

| aur yIH il Prate Pt Hes onbot ekt e05< t et ifsholtadrared the @S
lmn%?%%nd%@? re n@ﬁée%{ééﬁ}rﬂe!@l b“ﬂj@ke%tceooxtdqigdg to

tristearate or any other ester of pol yoxyethylenate
sathd t anyepreber ablty Tweemp@:=Z@,radl,y W 20086805220>m those
PCT/ EP2007/ 057912 13 80, Q}ycerides of

0 or , . .
pfo@_fyo&%ﬂaymﬁaﬁ@aaffﬁfl?y VASEES T hed BT P Hi den 2t 25
kﬁ?&? é@t%ﬂg&?d ?gPuﬂ§Q§ﬁ£§tegsa%%tw%%%pQ§§g ?RdaHB mPa-s,
| east carbori atons, pol oxaners, such as pol oxaner

188 etdylenes oxidel propyleae,oxhde. bl 96k 5 mpa-s.
copol ynmers, such as PluronicO F68 or F87, |ecithin,

stearyl al cohol, cetearyl alcohol, chol esterol

p0|yo&yethylqut§d Cﬁﬁégr 8££$%{§ééy §$00992h¥droalcoholic
r

pol yoxiyat hyl ehated ethers, “sUch as t he Bri]

pEOTuetS, ianddpeinrexyeidwlenat egst eanattesordfbmihieon that
surfactant is advantageously present in a prpportigno
t rat E%ﬁﬁ?aﬁ%et%p9@6'2@@6f%F%?%Ya%fyb%?we%%taéeﬁn@. U% and

Qﬂgr@0§%9¥e%E599t<ﬂ?'§%£¥€ @t he, totabnhdryciveiight of the
the coating.
weight of oxycodone.

Moreover, the first (oxycodone) layer may also
comprise one or more pharmaceutically acceptable

excipients, apart from the binding agent.

The pharmaceutically acceptable excipients
optionally present may be chosen from surfactants,

antistatic agents, lubricants, and mixtures thereof.

The surfactant, which 1is optionally present in the
oxycodone coating, can be chosen from cationic, anionic,

nonicnic or amphoteric agents, alone or as a mixture.

The surfactant can be chosen, for example, from
compounds such as sodium lauryl sulphate, the monooleate,
the monolaurate, the monopalmitate, the monostearate, the

tricleate, the tristearate or any other ester of

polyoxyethylenated sorbitan, preferably Tween® 20, 40,
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15 The antistatic agent can be used in a proportion
that can range up to 10% by weight, relative to the

walegos/oviee@ght of the coating applied around theP@EEP2087/057912

core. The antistatic agent may be chosen fromthe

group 20 consisting of: col I dddal silica and

preferably precipitated silica, mcronized or
mﬂ1®&080nimmydanxdesamﬂ pbxvuwesthhéeeaﬁedTH@tuy acids,
Iubrlcant na

t d f
GO oG agREATam BT NE, S GGl st BapaFgrated and

B} Leq ast dat t ake st PYr 0geBbe Sitldnea, ;;fmdﬁ@gm edsuch as
vegetable oils, sodium stearylfumarate, mi croni zed

ol yasepetthy | e, gEyBBIeRAT cronidzdd® MRcegsl  6000)9, Plock
Ieu0|ne sodi um benzoa and res thereof
(RS OREH oSl n *Fhe gpéﬁﬂﬁgg§ g%grdpﬁg %gg’tthCf%hln'

invention, thechbnst |ayere£opprisiz-ngcexygodongnbsesterol,
further coated by a separating layer (also referred to

aso MO 206081 05 220= PCT/ Epa@owos?gpz-l,m " Sigcoat ") alcohol
bet ween the coatin

er conprising o codone and
tmélx%&f@e W%fgecgoﬁy e Fgw Saheri nogap@ Products,

é%%% ﬁﬁﬁéﬁg lgast. a-conpound sol ubl e in
gastr|c L ; . t|n hl%h|y aci dic conditions (ph

conprised 5 between 1 and 2), preferably a polyner

whi ch can be hosen among the bindin ol yners

copolfﬁﬁ?s Teh ?%%%%t abdve? gﬂﬁ“& gﬁﬁ%ge Jéﬁﬁgfyne%n @
thaipcan e used i ndrhe rasucoal i soa goaft pepekyaely of
of ponV|nyI al cohol and pol yethyl ene glycol, such as

Jut e BASE ander Ofhd it raiedND AaketKCELFEOATE )t Rl dry
e BT yher Br UhoryEer. i no) uded w thim the oo
subcoat, acts as a separating | ayer

The antistatic agent can be used 1in a proportion
that can range up to 10% by weight, relative to the dry
weight of the coating applied around the neutral core.
The antistatic agent may be chosen from the group
consisting of: colloidal silica and preferably

precipitated silica, micronized or non-micronized talc,

and mixtures thereof.

The lubricant may be selected from the group
comprising magnesium, zinc, and calcium stearate, stearic
acid, talc, pyrogenic silica, hydrogenated vegetable
oils, sodium stearylfumarate, micronized polyoxyethylene
glycol (micronized Macrogol  6000j, leucine, sodium

benzoate, and mixtures thereof.

As mentioned above, 1in the granules according to

this invention, the first layer comprising oxycodone 1is

further coated by a separating layer (also referred to as
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in order to avoid direct contact between the oxycodone
| ayer and the taste-masking polynmer, and dissol ves 15

wo 2aps@iaz2on t hout al teri ng oxycodone rel ease. TPEI/EP2007/057912

subcoat |layer may al so conprise an antistatic agent

such as those listed previoddly. The subcoat is

advant ageously present in a 20 proportion that can
raRge: A 1)0 tel%e gt efter ablat ofg  betewe erobds antn @09 pyodone
wei ght relative to the weight of . oxycodone coat ed. 4
G%KgsﬁjT%eféﬁﬁﬁﬁﬁa%%ﬁP%eEﬁH&W@%F%y tofvent i Bhafc S8t

at Zxpueh.as Lo acfhui di zedyaiihLopling devi Cgastric
by spraying a solution or a dispersion of binder in
anagueouseor impr éfiemdhl yathdachydrodl ciohot i d ohedremprised
nto the cores, cpated w.th codo . :
"5 ool 2% e iUnﬁmgﬁ%ﬁﬁggééo%sP§o% ﬁ%?ié%%“ﬁbt&?“‘ be

anh ethan@ing feie imstanceg SOLymeads rati copdl ehbansohethdioned
wat er rangi ng from about 60:40 to about 92:8 and nore h
priefer ablly of2abbut ©852150PWOYPEa8/ (L5 Pe used in the

RGH e%?OZéoﬁigﬁ%af%5.J€§§1 coate 1 5-1¢sehficoatethdy and
a taste-masking- coating | ayer conprising a pol ymer or
qopolatrerlerconplysd hg siah kys asd hoab RyBLaEt hpderytheetrade

uni ts, such as . dimethyl am npethyl thacryl ate.unijts.
THIE pol yher 6815 be Ff MELhact Yl ate,ynit:

or ifstarce, @ co on%bryb +S

di et b and nosh o1 fet hacs yd at enemes byl wet haar ytapelyner,
and n-butyl " methacrylate, such as the copol yner sold
biyn ROHM PHARMAL nufider TURE A tades Alafres SEGDRY A 2 Eagp Laver

and EPQ. 1Q The L astenmmsking, coati ngopreterably oxycodone
Ut t Rer - Fi ncl udés a pore-formng agent which can be a
hygdyophi hhe pakynenssel-ublsaiiny gastinieef | ui @sd sdehsolves

as hydroxypropyl net hyl cel | ul ose or other polyners
Gou AL BERASRE SUCE T hol SYT YTy FOIFaGRe, [he Subcoat

pﬂi%¥£ﬂ¥£§|§P§9|@omprise an antistatic agent such as those

listed previcusly.

The subcoat is advantageously present in a
proportion that can range up to 50%, preferably of
between 5% and 30% by weight relative to the weight of

oxycodone coated cores.

The subcocat can be applied by conventional means,
such as in a fluidized-air coating device, by spraying a
solution or a dispersion of binder 1in an aquecus oI
preferably in a hydroalcoholic medium onto the cores
coated with oxycodone. The hydroalcoholic medium
advantageously comprises water and ethanol, for instance
in a ratio of ethancl to water ranging from about 60:40

to about 92:8 and more preferably of about 85:15.



15 pol yet hyl enegl ycol s, or a sol uble agent, preferably
chosen fromthe group of sugars such as sucrose,
WO 20808020 or dextrose, of polyols such as nannPCDEP2007/057912
sorbitol or lactitol, or of organic acids and their
salts such as citric acid, tlartaric acid, succinic
acid, or else of 20 inorganic salts such as sodi um
chl oritde.s Aspbebetrets pame-lfforopagedgent Bs taste-masking
hydr oxypr opyl et hyl cel | ul ose. The por.e-form ng agent
WS % opti6hal | §OBresentd | 1 t T8 sk ngcopélymer
CORLd NG 1 /GANy De usethi b AL IBF RN Qe r ZhathatnLad, such as
range up to 50% preferably of between 5% and 30% by
welingHthylelratioac ol t hethotalldiy welight- of hihe polymer can
t ast e- maski ng .coating i ngredi lt-has. |
éfhedvm 1{gnﬁgfat 1 etapl}%%’l si%ng%(fgéﬁ}é& SOé%o?(z%é\%?ﬁ?gaé@?ﬁgethyl
agetMafhite t he tastenpBskingcepatichg i npraved the-butyl
rel ease rate of oxycodone fromthe granul at %mRF
EEfEl 2 DTY it et ePUE aﬁspﬁh§f§%ﬁ@%wg3fiﬁoﬁﬁeby R PHARMA

| ine, by dhcreasi ng;the; per meal ity mfo the taste
\%@%%%é?giszib PCT/ EP2007/ 057912 16 masking film
coating and thus preventing the sl ow ng down of

oxycodgne rel ease when the granul es direc , S i
the_igﬁﬁitirﬁfé ie §%ﬁ@gund%%??%%¥y o%gﬁﬁé%%gn theg&gther
patdeMed ngestkagrbhei gyangkatchas iatf asin digesthpnrophilic
and/or 5 is stressed. The anount of pore-formng

agehtmen t heotastle- neski ng 9664ty andthesSt ot alSuch  as

S Log,£oating relative,d o ddes t otaly
ﬁ%ﬁ%xﬁréﬁfﬁiyc g%%% 10 %%a%%l e t\d%% ie%s ‘su@bf(e:%atts #
havedd 0s beuchosen $0 13y ity lpprovildelcnast eppiskinglalcohol,
ef fecti veness durifg the short eriod of time int

e
s%ﬂ%t%}oerf%gjeﬁ%% &, f0fl ofli ng Teswat 9w ng BFe?ﬁgably
arul ess rfastndi sselivi BE ishpH s angimgss fsemrPst 1. 2actose
to pH 6.8. The ratio of the taste-masking
or dextrose, of polyols such as mannitol, sorbitol or
lactitol, or of organic acids and their salts such as
citric acid, tartaric acid, succinic acid, or else of

inorganic salts such as sodium chloride. A preferred

pore-forming agent is hydroxypropylmethylcellulose.

The pore-forming agent, which is optionally present
in the taste-masking coating, can be used in a proportion
that can range up to 50%, preferably of between 5% and
30% by weight relative to the total dry weight of the

taste-masking coating ingredients.

It has indeed been shown that the provision of this
pore-forming agent within the taste-masking coating
improved the release rate of oxycodone from the granule
at a pH equal or greater than pH 5.5 such as in the

intestine, by increasing the permeability of the taste-
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15 coating to the total dry weight of ingredients
conprising the oxycodone granule with its subcoat

WO 200g085200 om about 10: 90 to about 50:50 and nRCEEP2007/057912

preferably of about 20:80 (or 25%. 20 The

t ast e- maski ng | ayer may al sol€onprise an antistatic
agent, such as those |listed above. The granul es
ACCAAINE it1en tdhiss: dimy entd orhwcan r advant ageous| yldeing down
used in the manufacture of orall lég diginte Lgtin ot
CabIETEIO0TR Y HSL BIRE. T gridnu 8 HeRTr T beek abbve" tantnto
he.. miﬂ%%s“\‘!'i at heast qne di;shpkegrant andcat |@ash the
one soluble di'luent agent "preferably having binding

30: tpreoper it ess @y ten gl drectd ynzonpressedisoeasiep and/or
form_tablets. WO 2008/ 015220 PCT/ EP2007/057912 17

The Corpression force is adjusted so as to obtain a
friability, measured according to the nmethod of the

Eur opean Phar nacopoei a, of |ess than 2% w and

pref erldisl y amcess t Rdn POSTWIRITARE s6988 Tt 0lal | bliFa tasSte-

di st e?gr%%ia I}.r‘? tLe Oc;hﬁ[ h@otcéﬁl elnd i e AUt B UndeEKing
t'he ‘act1 on o aliva o ess than or equal to 60
secondsy and 1prefrer abd y thieessothan werl gdquabft G140 oxycodone

seconds. Hardness is preferably conprised between 10
SHPIIE 186 R, pref & %fatbe?‘\?égn ng &%d T00°KCand 25 O

or &1 Ju efief abl ynbet ween 5Pranei BOndss measured the short
according to the nethod of the European Pharnmacopoei a

(122918} .o Thielmt ebenth¢ nvaht Ton BhUSC afBBUpRr t BPASOT T the
or al 15 disinteg ' ab ising: ;fa :
LA A DA e L atlels Sommtisag e ranging
oxysdpne 10r2 one efi 613. phaenaceutd calfl yrecceptabteasking
salts and at |east a_ bindi ng agen%, . sai ddoxxcodone .
ﬂﬁﬁﬁ%ﬁﬂkﬁﬁrﬁP$Lﬁ@?@ﬁ dry weIght of ingredients comprising

the oxycodone granule with its subcoat ranges from about
10:90 to about 50:50 and more preferably of about 20:80
(or 25%).

The taste-masking layer may also comprise an

antistatic agent, such as those listed above.

The granules according to this invention can
advantageously be wused in the manufacture of orally

disintegrating tablets.

To this end, the granules described above can be
mixed with at least one disintegrant and at least one
soluble diluent agent preferably having binding
properties and then directly compressed so as to form

tablets.
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coated with a subcoat conprising a conmpound soluble in
20 gastric fluid ; wherein said subcoat is further

w@omBets22mi t h a taste-maski ng coating conpri si PQI/AEP2007/057912

pol ymer or copolynmer wth

di al kyl ami noal kyl (et h)acryl dfe units, and (b) at

| east one disintegrant and at | east one sol uble

di | uentheprefrey sl yi dravingedi ndi agipeoper icesys viher@in a
25 sai d disintegrant conprises crospovi done. Iggdﬁggge the

tiabiedtis idah | MEATdE % o GoR<tance, From't 6

g%%l}? ' or ef exably.from 2,5 4@ pi0c8Babl
%ﬁ%ﬁ) one %%%ﬁéﬁﬁﬁégééﬁz perQ?%bleté 30 Tﬁg ? P Y

diesisnt egeat ilng2agent amy far tvert oApLirge & chosshakegtion
sodi um car boxy l.cellulose, which j 08/ :
PCTIEP300 7Y %7%%1% & o it 29“%%%:2.%%% of

erted 5 As ¢foscar e
The prefer reds disint egr andual sterospovicone ahongreferably
Usual Iy, the disintegrant represents from1l to 15% 5
alrrck prigfat abl yeditom 2 t40 19% A t he sol ubl e di | uent
agent represents from20 to 80% and preferably from
25 to 40%of the total weight of the tablet. The
sol ublma shidarent iagentrafeyrddd va polyoliskavi hgtweenl es§ and

than 13 carbon atons and bei ng esent , ei r.in th

1ot Mof apaﬁﬁéEﬁhgyco 1§§§?bleeérodﬁg% m}pﬁ §p and more
avelage.p Partdclessize £10md00, tee500ro 9tcbhding to the
fformof a” powder with an average particle size of

Iresshadhant 100° furepemd xbiur esa ¢hepebt . (1591%) a
preferred enbodi nent, said polyol is selected from
the group consisting of mannitol, xylitol, sorbitol,
and matid t pkeséntt hevease osherrend het eci peanlayingneco orally
soluble diluent a%ent, it is used, in the forq1of a
d@¢%%qq@gratlng ablets comprising: (a granules
comprising a neutral core coated with oxycodone or one of
its pharmaceutically acceptable salts and at least a
binding agent, said oxycodone coating being further
coated with a subcoat comprising a compound soluble in
gastric fluid ; wherein saild subcoat is further coated
with a taste-masking coating comprising a polymer or
copolymer with dialkylaminoalkyl (meth)acrylate units, and
(b) at least one disintegrant and at least one soluble
diluent preferably having binding properties, wherein

said disintegrant comprises crospovidone.

The above tablets can include, for instance, from 1
to 20 mg oxycodone hydrochloride, preferably from Z.5 to

10 mg oxycodone hydrochloride, per tablet.

The disintegrating agent may further comprise

crosslinked sodium carboxymethylcellulose, which is
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20 conpressi bl e product, whereas, in the case where
there are at least two soluble diluent agents, one is

w@e@son220 in a directly conpressible form and PC¢EERPI00B057912

in a powler form it then being possible for the

polyol to be the sane, the d&tio of directly
conpressi bl e polyol and of 25 powdered pol yol being
9%k 1@ 2AEBG s preferablyl 8:20 Thoe 202 80rrfi efesabt gygrant
t he soluble diluent agent with binding properties is

a SMOGARTE BN M 4BI€in the formof a 30 powder with

an average particle size of less than 100 pm

preferably Mannitol 60 and directly conpressible

manni tiafua Mivt,h @re aves agesparti ckeprsezentpohrbrod tlee 19%,

500, jim _such.as _Mnnito] 300,, WO 2008/01 :
?@%?EEﬁ@é?Fég%élzer@ It %%sqg%bnag sé?%%dégﬁgPle diluent
I PSPOVEEones bads ar rstabiol izd ngoef f eetl @rettherably from 25
degradati on of oxycodone when the orally

disi4itegriatiim te@bhetee dFet storledr umfetetry 5

at nosphere. The tablets according to this enbodi nent

of the invention are thus preferably packaged in

seal ed’heconbaiihées &iuokeras bbiestermsay | eaddi tHody,olt hegving
can advantageously include an anti-oxidant

561% TRt thf POt GRS IOnE T 1’6 Hegs Sdt Ton Ghi &R he

could 49 qccur-dmdes Mhste£ONGidi pRsdasta wiesuldn ohverage
crospovi done degradation. Exanples of suitable

aitioxXi«elant sei Malardel @8 capbi 0 goi,d and iirt stisal ftorandf a
esters, such as sodium ascorbate 15 and ascorbgl
paivremtel th totopherate aprir t el est &8 glichesasthan 100 um,
t ocopher ol acetate . and m xtures thereof. Usually,

tHe &t i 2'0%T daRt T3 present from0.2 to 1 wt %
relative to the total weight of the tablet. It can 20

al so be expressed as a ratio to the crospovi done useg.

I n In a preferred embodiment, sald polyol 1s selected
from the group consisting of mannitol, xylitcl, sorbitol,
and maltitol. In the case where there is only one soluble
diluent agent, it 1is used in the form of a directly
compressible product, whereas, in the case where There
are at least two soluble diluent agents, one is present
in a directly compressible form and the other in a powder
form, it then being possible for the polyol to be the
same, the ratio of directly compressible polyol and of

powdered polyol being 99:1 to 20:80, preferably 80:20 to
20:80.

preferably, the soluble diluent agent with binding
properties is a mixture of mannitcl in the form of a
powder with an average particle size of less than 100 pm,
preferably Mannitol 60 and directly compressible mannitol
with an average particle size from 100 to 500 um, such as

Mannitol 300.
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this regard, it is preferred that the anti-oxidant
represents froml to 5 % of the weight of the

wee@spoiee@one used. 25 In particular, it has bPEenEPmOTIES7912

that ascorbyl paimtate efficiently prevented
degradation of crospovi donelfinder noist conditions
and thus protected oxycodone from oxidation. The
anmount of ascorbyl palmtate that can be included in
the tablets according 30 to this_invention can rang

from 6.2 62 B%W rePacfved t & the AP WSiIGht o?ﬂad s

the tablat,, L £anc abso he gxpressedom@sca rBljcdddhe when
t he crospo&%done used. In this regard, it is

gma; eorebl/yhaﬂtisasxt@rqmtipw nt elal et WD&2B087 015220 under dry
EP2007/ 057912 represents from1l 5 -
ﬁggﬁméﬁﬁr gh%r8§§g§F80accor€?n%.€E F%?Fyéﬁﬂgdfﬁgﬁt of

She ne use he o

dirsi ntegatiing t abketrigan alsordmadlude pakaaficousn sealed
addi tives such as a lubricant, a swelling agent

permteabidizi g cdgent, alsweetener, @ f FAVOU Pﬁg’aﬁgﬁy, can
%gfé%ﬁ%%ﬂ%ﬁﬁﬁl t heir pixtures. ckhe JiubriicanteAy e as to

d fromthose listed 10 previously. The anount
ofedutyr | antenry vapgedbnem Drént gl radagiight ohich could

| ubricant/total ,weight of .the tablet r ef er abl ‘
fQQﬁHQL@??%F1@%@§tTﬁ8nPb%F98§n?Sc§% %ﬁfgé% d%gp%?%%%OVldone
Wdpimdhe,powder bed conpressed into a tablet or,
according to an advant ageous enbodi nent, the totality

of the lubricant can be dispersed on the surface of

the 't xba!metl'eszooghgu§%@lahlen%n%ge~%&i tl%e_ﬁféﬁﬁieedascorbic

fromthe group conprising native and nodifli ed

]fécai@hcﬁzSd The perneabidd zésgeagentunhy dse selieot edscorbate
romthe

and ascorbyl palmitate ; tocopherol and its esters such

as tocopherol acetate ; and mixtures thereof.

Usually, the anti-oxidant is present from 0.2 to 1
wt$ relative to the total weight of the tablet. It can
also be expressed as a ratlo to the crospovidone used. In
this regard, it 1s preferred that the anti-oxidant
represents from 1 to 5 % of the weight of the

crospovidone used.

In particular, it has been found +that ascorbyl
palmitate efficiently prevented degradation of
crospovidone under moist conditions and thus protected
oxycodone from oxidation. The amount of ascorbyl
palmitate that can be included in the tablets according
to this invention can range from 0.2 to 1 % w/w relative
to the total weight of the tablet. It can also be

expressed as a ratio to the crospovidone used. In this

regard, it is preferred that ascorbyl palmitate
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group conprising precipitated silica, maltodextrins,
25 beta-cyclodextrin, and m xtures thereof. The

wpesos®siaed i zi ng agent all ows the creation of aPCI/EP2007/057912

hydrophilic network which facilitates the penetration

of saliva and hence contribdfes to better

disintegration of the tablet. The proportion of
pepyeakindszi ng-ragent rebatisve 4 0 ¢he 8Deweiwghighaf tdfe the
tablet is preferably fromO0.5%to 5% by weight. WO
20080V 220 PCHEEP2007/ 057912 21 The sweetener may be

sel ected fromthe group conprising in particul ar
aspartane, acesul fam potassium sodi um sacchari nate,
neohesper i dir aeldi hyidriocha)conieys sabhiakbosean also include

nmonoanmoni um gl ycyrrhizi nate, .and.m_xtures t-her eo
WW%&#&%%@%&%C%@SCSI &P%r}{tlscagﬁcé tahossvge’uhlef{ge dgent,
conventd anal 4 yi sedyénc phar meegckorrthe prleparation ofent,
tablets. 10 These excipients wll usually anmount to

lces® idvam bl e ndwdighit T perelenicY el ative to the total

wei ght of the tablet, preferably fromO0.1 to 5 %

even nore preferably from0.2 to 4.5% 15 Mbreover,

it hasrrheenubeurdnthahagaceban swpherecodlrdm behose listed
included within said tablets, provided that it is
deparatett ¥rom t he above-descri bed granul es coated

with oxycodone. In this way, both active ingredients
can be 20 included in the sane tablet while avoidin ,
inconﬁ@ﬁib$m®m9tppébﬁémﬁiﬁﬁwﬁeﬁthémﬂqﬁn%fQ%in?i%@ 2
t hus, al,so rel ates t.o _orall di si ating t et

c éﬁﬁ ng?g(afi%%%%ﬁﬂqg?té%al wéﬁ&%ﬁ b apl fablet),
preferably from 0.5 to 1.5%. The lubricant can be

5

dispersed within the powder bed compressed into a tablet
or, according to an advantageous embodiment, the totality
of the lubricant can be dispersed on the surface of the

tablet.

The swelling agent may be selected from the group

comprising native and modified starches.

The permeabilizing agent may be selected from the
group comprising precipitated silica, maltodextrins,
beta-cyclodextrin, and mixtures thereof. The
permeabilizing agent allows the creation of a hydrophilic
network which facilitates the penetration of saliva and
hence contributes to better disintegration of the tablet.
The proportion of permeabilizing agent relative to the
weight of the tablet is preferably from 0.5% to 5% by

welght.
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25 conprising a neutral core coated with oxycodone or
one of its pharmaceutically acceptable salts and at

wo e@sn1220 bi nder, sai d oxycodone coati ng bei ngp¢T/EP196T/057912

coated with a subcoat conprising a conpound sol uble

in gastric fluid ; wherein $aid subcoat is further

coated with a 30 taste-masking coating conprising a

pol ymemeor sepetyner mbeth be selected from the group
dialkylaninoalkyl(nath%acrylate units, %Q% ,
A NoPheh” WAPER T FE LGt FSRAIUGEE wi T Hi T sy Potassium,
ganules, ¢.ane(hat | eastoane @E%H@h@graﬂlhgﬁgoéhalcene,
|'east one WO 2008/ 015220 PCT/EPEOO7/057912 2 .
didaentgsswherebmosmich dissi ng byranthtohprices and mixtures
cro%poyédone. In a preferred enbodi nent, the oxycodone
anF e’ cet am nophen tablet further conprises an
anti-oxidant. Suitable anti-oxidants are those

descri bed above, whereby ascorbyl palnmtate is

pref erfledl. ThevawbuRts 6PCBAEI - G4 dditl WmdiiHh are those

P ' ryl. 4p ' t €rnhde 'éE%%t'on of
é%%%%%ﬁ%fgﬁégfgngﬁgghg%gggggggéggngﬁidtgg gﬁiitals:%r
asapbttanul es wherei n acet am nophen can be coated with

a taste-masking coating. The excipients included

wthin this taste-masking coating can be the sane as

li st edrlds @bove: pd dht hi§icasesud heyt asbenpuski Dgss than 10
coating of the oxycodone granules and the

tast @hiraskd neetoat i gt Ve hee© addteanitRépten “Glahtl est the
can_ pe the di rent. .In referred ferabl
Cho Henk S FRE™r yst S of L 56 aner'ant nopron”ar B e oY
gf 2l @t 2d-avi 2 hsa. bi nder and the obtained granul es

are coated with taste-masking coating. In a nost

preferred enbodi nent, the crystals of acetam nophen

are digectly.coat ed Wit hednt st 81 MBEKENGcet aminophen could
be included within said tablets, provided that 1t 1is
separated from the above-described granules coated with
oxycodone. In this way, both active ingredients can be
included in the same tablet while avoiding

incompatibility problems between them.

This invention  thus also relates to orally
disintegrating tablets comprising: (a) granules
comprising a neutral core coated with oxycodone or one of
its pharmaceutically acceptable salts and at least a
binder, said oxycodone coating being further coated with
a subcoat comprising a compound soluble in gastric
fluid ; wherein said subcoat 1is further coated with a
taste-masking coating comprising a polymer or copolymer
with dialkylaminoalkyl (meth)acrylate units, (b)
acetaminophen which is not included within said granules,

and (c) at least one disintegrant and at least one
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25 coating. The tablet can include, for instance, from
1 to 20 ng oxycodone, preferably from2.5 to 10 ny

we@osotane, per tablet. 30 The above- nenti oneRCT/ER1001/657912

can contain from80 to 750 acet am nophen, per
tabl et. WD 2008/ 015220 PCT/ EP2007/ 057912 23 The
tablet may further include the sane additives as

thaserdescri betkidim el at s@ndwi t hatikentegrant comprises
acet am nophen-free tablet described above 5 The
tCaISeCs -ding to the invention disintegrate in

the nouth upon contact with saliva in less than 60
seconds, preferably in | ess than 40 seconds, form ng a
suspemﬁ(nammpcbfbsreasyambqﬁmmdnﬂw 10hFhesevicaiosrs, and

as well, as the granule crlbed reviously, .can be
e e Pe ek R, "o BLEdE 4R Yan E8T pfuant
ag, it dihe Jranageneidn of iﬂﬁaﬂkthWM%cﬁﬁﬂéﬁ aove, whereby
particul ar breakthrough cancer pain, ora

admiaribsty appénl CBEeakthr GuGH Spaien - rreaﬁ@ &GS t 6fy anti-
Bdare ofapain of fpderae Lossevarelienstlyaze chose

Fring” on-a ground of otherw se confro
pRidtr iGanuwies gy for instance be admi nistered as
such, packaged in pouches, or in the form of
capsules. 20 The invention will be understood nore

clearl éﬂéﬂ@n&ﬂﬁéﬁ‘ﬂ Lew pg Exaspl @sqawhiLhcaretBols or as
intended to restrict in any way the scope of this

igneentlicon. Mﬁ@ﬂE%NMD@EStaE%mﬂmhgnl cppephfat Featef with a
ra ules ntrappl e or
od&gbgi %ﬁ 5% b%g@ eggyéﬁghtg P3cYBEE4 within

pr oCessor and
thlS Taste- masklng coating can be the same as listed

above. In this case, the taste-masking coating of the
oxycodone granules and the taste-masking coating of the

acetaminophen granules can be the same or different.

In a preferred embodiment, the crystals of
acetaminophen are granulated with a Dbinder and the

obtained granules are coated with taste-masking coating.

In a most preferred embodiment, the crystals of
acetaminophen are directly coated with a taste-masking

coating.

The tablet can include, for instance, from 1 to 20
mg oxycodone, preferably from 2.5 to 10 mg oxycocdone, per

tablet.

The above-mentioned tablets can contain from 80 to

750 mg acetaminophen, per tablet.
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30 a suspensi on of oxycodone hydrochl ori de,
hydr oxypropyl nethyl cellul ose (HPMC) as a binder in a

waolosen220f water and ethanol was sprayed on PEEEP2007/057912

neutral cores. The conposition of oxycodone pellets

is given in Table 1 for Low &d H WD 2008/ 015220

PCT/ EP2007/ 057912 24 strengths. The oxycodone anount

ent r apped tidb tdte iy andrdlow stalengt helpel $ets addofives as
about 11.55% and 5. 78% by wei ght respectively, A
SuBcsat ARSI HReR appl i et tHR hd16Ry n%ceb%%é%@@““ffee
%l%@c&agcg)qgg@imyﬂvt and silicon dioxide (as 5

an antistatic

in a water/ethanol solvent as shown in
Table 2 (the conposition is the sanme whatever the

t h) . t dryi th | J '
ot T oGERd Th Th FTGPACRAE Lt atiasar S Coarg w EAZaTe

a 4 astre- maskicRg Geahi Ngoof acEudragh t (991 {RAD0 iacr ykise  than
pol ymer, HPMC and silicon dioxide in a 10 ] ,
Vielt et9@atiEnol P 5ol Vet L asi shbwns | Ahaabfe 3°¢phes, forming a

comosi ti s, . he s whatever;the strength). In a
I%égb%é%%gvﬁé‘%?thl%isc rd?ng t%e ?aste-nasked
oxycodone granules, an antistatic solution conposed

of a suspension_of silicon ioxide .in ethanal is .
Sprayéau?ﬁiotﬁﬁéeFﬁuida%e&’ C@gs&#yalgrfﬁgﬂes described

btdop i $.a9i vien iysdable 4ndhecoxyeodone rmuntte to
entrapped in the final granules is of about 3.8% and
5%y paehghtsydy &he Loowamdrpnagernengt 10 igr ahargshrough

ti.vely. bl 1]
aFpon ot | He” Dol T 5E8 2 55 N STRERCTES (L9 7 5110 °7!
MGISTIRENGTHS. 41HS) B MATTERN Ay TOTAL L MEI G TOTAL WERGETtory

% % (KG (KG, Neutral 91.33 15.20 82.67 13.76, cores ,
LAYERE NGE SEEUTI N GRyEvHdhe 5078096 140 E5 9l lgp occurring

on a background of otherwise controlled pain.

Granules may for instance be administered as such,

packaged in pouches, or in the form of capsules.

The invention will be understood more clearly from
the following Examples which are not intended to restrict

in any way the scope of this invention.
EXAMPLES
Example 1: Preparation of granules entrapping oxycodone

Neutral cores were introduced into a fluid bed processor and
a suspension of oxycodone hydrochloride, hydroxypropylmethyl
cellulose (HPMC) as a binder in a solvent of water and
ethanol was sprayed on the neutral cores. The composition of

oxycodone pellets 1s given in Table 1 for Low and Hi
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HPMC 2.89 0.48 5.78 0.96 Water n/a* 2.93* n/a* 5.86*
Et hanol n/a* 10.63* n/a* 21.26* Total (dry) 100.00

w(a2841:200. 00 16.64 *soly- renoved during proPEHFEPAMY/057912

2008/ 015220 PCT/ EP2007/057912 25 Table 2 Conposition

of oxycodone pellets coated wWitth a subcoat 2.5 - 10

MG STRENGTHS MATERI ALS $ TOTAL WEI GHT (KG  Oxycodone
Reld-e g$h§3- 5hd 608¢%coBIBCOATING S@thﬂpﬁbﬁl—l&\/[:tﬂé HiSaﬁ@ Low
Syloid F244P 1.5 0,30 Water n/a* 4, 05* ? Ql
%@BﬂtthR@dile(ﬁéryl)s 106. 0PCLY. 94! 52X 5oPYEnt a% v@él Fweignt
Q%!'%%t95§f ssp Taple.3 Exal phent sausedd ncbhene oxycodone
taske- mas coating 2.5 - 10 M5 STRENGIHS
M‘é'IIEEBItALST%T@TﬁAt:OHEI GHT{ KEK P@&@ﬁco&:‘mﬂe&ﬁg@m ﬁgogade (as
gr anul es COATI I Eudra E100

EPMGTS 16570197 l%y’%a* ST B L

1&%%9 composition is the same whatever the strength). After

ﬁgter JggTable 2

drying, the granules were again introduced to the fluid bed
processor and coated with a taste-masking ccating of
Fudragit® E100 acrylic polymer, HPMC and silicon dioxide in a
water/ethanol solvent as shown in Table 3 (the composition is
the same whatever the strength). In a last step, before
discharging the taste-masked oxycodone granules, an
antistatic solution composed of a suspension of silicon
dioxide in ethanol is sprayed into the fluid bed processor.
The composition 1is given in table 4. The oxycodone amount
entrapped in the final granules is of about 3.8% and 7.7% by

weight for the Low and Hi strength granules respectively.

Table 1

Composition of oxycodone hydrochloride pellets

2.5/ 5 Mc sTRENGTHS (LS) | 7.5/10 MG STRENGTHS (HS)

MATERIALS ToTAL WEIGHT ToTaL WEIGHT
% %
(xG) (xG)
Neut}fal 91.33 15.20 82.67 13.76
cores

LAYERING SOLUTION

Oxycodone 5.78 0.96 11.55 1.92
HPMC 2.89 0.48 5.78 0.96
Water n/a* 2.93%* n/a* 5.86%*
Ethanol n/ax 10.63* n/a* 21.26%*
Total (dry) { 100.00 16.64 100.00 16.64

*solvent removed during process
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Et hanol n/a* 21.28* Total 100.00 24.96 10 *sol vent
renmoved during process WO 2008/ 015220

wWEQNREPR2007/ 057912 26 Tabl e 4 Exci pi ents usedPCTIEP1967/057912

antistatic suspension applied on the taste-nmasked
oxycodone granules 5 2.5 - 185MG STRENGTHS MATERI ALS
% TOTAL WEI GHT (KG Tast e-nmasked 99. 80 24. 96
oxycodone granul es ANTI STATI C SOLUTI ON Svl oi d F244P
0.20 0.05 Ethanol n/a* 0.83* Total 100.00 25.01

*sol vent renoved during pr%%%%‘”s 2Exan'pl e 2: Preparation
of o ?ﬁﬁ&%f%f%nn5?959§bﬂﬂxkﬁ@k§ﬁété Al amiRaPheBubcoat
(APAP) crystals were Iintroduced into a fluid bed
processor and a suspension containi ng Eudr aglt E100

L NEAAR
acryl & pC! ‘y’.u,u ; Eud+a agt NE36Db—aerytie ot ytHetr-—an

silig¢on digxide in ethaphol wad-Spr ACOHRENTTHAPAP.
The tot al At**Sof coafTing Bepr esefg&%ﬂc;gw\g%?ht

rel attive to the jnitial 15 weight lof ARAP cry

The ¢oatyedAPAP erlyisttal s| wer&3 m xed W|th t he. 64
oxycgduone-ctoated Teutlal__Ccores m Exanple 1 and
with|excipients., as |itPsFT R stmi'émtoabl e bel ow, and
t abl etiggsd N accordance wth §g,apdard 20 tald.eto ng

pr OC’dS.yl%olC{ UEEZZJ:TE!N Ag—ot-a- ‘y’li.:'liSSi ntegrat e t aLu ets:
Water n/a* 4.,05%
Ethanol n/a* 22.95%*
Total (dry) 100.00 19.94

*solvent removed during process

Table 3

Excipients used in the taske-masking coating

2.5 - 10 MG STRENGTHS

MATERIALS
% ToTaL WEIGHT (KG)
Oxycodone 79.74 19.94
granules

COATING SOLUTION

Eudragit E100 14.74 3.69
HPMC 3.68 0.92
Syloid F244p 1.84 0.41
Water n/ax* 14.19*
Ethanol n/a* 21.28%
Total 100.00 24.96

*golvent removed during process
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A Sviac 6 stations press was used with the foll ow ng
paraneters (table 5). Table 6 presents the recommended

wQ@2ospeed i cati ons for tablet characteristics. PGYIEP2007/057912

2008/ 015220 PCT/ EP2007/ 057912 27 Table 5 Exanpl e of
press setting for a Sviac PR26 PARAMETERS VALUE
Turret speed 25 rpm Feed frame speed 10 rpm Punch
dianeter 15 mm 5 Table 6 Recommended specifications
for tablet physical characteristics 10 PARAMETERS
TARGET RANGE ~Tabl et wei ght22056 ng USP  Tabl et

0 8
o 2506 TB R 1 abi Tty KA 1. 596 el sase ML 55 " ¢
Stability NMI %st@-seekegr@xy@mm%ngmm&o S NMT 45
S in nmouth Water content NMI 2. 0% Rel ease NMI' 2. 0%
Stability NMI 3.0% The conposition of the conpressed

tabl etsisshown in the Tall g lab
2008/ 015220 PGRHLERRQO7/ 05791 10 2R &Ef@bﬁ%ﬁ. tion

of orallly disintegrating tabl egs cpmoBmNWEGHT (KG)

Taste-masked 99.80 24.96
oxycodone
granules

ANTISTATIC SOLUTION

Syloid F244P 0.20 0.05
Ethanol n/a* 0.83*
Total 100.00 25.01

*solvent removed during process

Example 2: Preparation of orally disintegrating tablets

Acetaminophen (APAP) crystals were introduced into a fluid
bed processor and a suspension containing Eudragit@ E100
acrylic polymer, Budragit® NE30D acrylic polymer, and silicon
dioxide in ethanol was sprayed on the APAP. The total amount
of coating represents 6% in weight relative to the initial

weight of APAP crystals.

The coated APAP crystals were mixed with the oxycodone-coated
neutral cores from Example 1 and with excipients, as listed
in the table below, and tableted in accordance with standard
tableting procedures for making orally disintegrating

tablets.

A Sviac 6 stations press was used with the following
parameters (table b5). Table 6 presents the recommended

specifications for tablet characteristics.



t ast e- masked oxycodone granul es and taste-masked APAP
granules Materials % Coated oxycodone pellets 9.51

WO 2008/0122@t ed APAP crystals (6% coating) 32. 85PCT/EP2007/057912
Mannitol 60 14.22 .....

.......................... .27. ... Mannitol 300 14.22
P M crocrystal line cellul ose

..... . . ............. Oospovidone CL 15.00 ...

........... . ..T.k?l?.5......... Sucr al ose

1.00 Prosyeet, . 38 Peppermint,f lavor 8,75 Sild con
Di oxi de 24 %&’mo. %% §o§|gum St enzfi yl Fuma?at e 1.50 ..
Red # 40 alum nium|ake 0.07 Total 100.00 Exanple 3

. tive)—Preparation—ohgr a..u. es—€onpr+sthg
FSfe and acet ani nophen |1 APAP crystals and

5de moo]g g%?&(l de were introducegs g0 a fluidized air
i nst ation and a layeriing solution of oxycodone

Cﬂ’@sblf\reﬂielssp@CSol uti on of HRAMD irrprrwater was  spr ayed

t |
t hereon The—coat-ed €-yStarS ”‘ﬁé’% t-henr—+erntroduced—15
n

i a OfPUR A Zed bed coater and &Vercoated usi ng a

5 coating

Table ©

Recommended specifications for tablet physical

characteristics
10

PARAMETERS TARGET RANGE

Tablet weight 1050 mg USPk

Tablet hardness 65 N 50-80 N

Tablet thickness 5.60 mm 5.50-5.75 mm

Friability NMT 1.5% Release NMT 1.5%
Stability NMT 2%

Disintegration time | NMT 30 s NMT 45 s

in mouth

Water content NMT 2.0% Release NMT 2.0%
Stability NMT 3.0%

The composition of the compressed tablets 1s shown in the

following Table 7.
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suspension of Eudragit' " EL100 acrylic polyner in 95%
ethanol wth silica. The resulting coated granul es

woweee/otf2zen dried. The conposition of APAP gr apCi/EB2007/057912

coated with oxycodone and further coated with the

t ast e- maski ng coating (for a28inal 20 strength of 325
mg / 2.5 ng) is given in Table 8. WD 2008/ 015220

PCT/ EP2007/ 057912 29 Tabl e 8 Conposition of

APAP/ oxycodone taste-masked granules Materials %

Acet ami nophen 82.33 Silicb® ¥t oxi de 244 FP 0. 25

OXY . . . ~ .
0, 65 e S e Wt 6 o e CORTI R
SOLUH:6NeEnds agi to:51000105. Ordadkel ahdl 13$14-askeD] RPAP

removed during process Exanple 4 (conparative):
Preparation of orally disintegrating tablets 10 The
granul es obt ai nedtepidXanpl e 3 were blended wit®

N Q-O-A-E

ogal tafre;—peppernmnt—cotorant—manmit ot

569 Geredond eredryStal | ine cel l ul pse and sPtrPta.

e bLendeyas: then 1 sCopprésseddint o an orally 32,55

li-si-nt-egr-at-i-ng-t-abl-et-—accordi-ng-t-o--conventional

q

f AbhettPhgéprocesses. The conposition pf the 15-22
trapl et S nmari zed in table 9 below WD 2008/,045220
R e 903>

C

MicrocrystalJSEE?cellulose PH102 10.00
Crospovidone CL 15.00
Sucralose 1.00
Prosweet 0.38
Pepéérmint filavor 0.75
Siiicon Y R s
Sodium Stearyl Fumaraté 1.50
Red # 40 . éluminium lake | 0.07
Total 100.00

Example 3 (comparative): Preparation of granules comprising

oxycodone and acetaminophen

APAP crystals and silicon dioxide were introduced into a
fluidized air bed installation and a layering solution of
oxycodone dissolved in a solution of HPMC in water was
sprayed thereon. The coated crystals were then reintroduced
into a fluidized bed coater and overcoated using a coating
suspension of Eudragit® E100 acrylic polymer in 95% ethanol
with silica. The resulting coated granules were then dried.
The composition of APAP granules coated with oxycodone and
further coated with the taste-masking coating (for a final

strength of 325 mg / 2.5 mg) is given in Table 8.
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30 Table 9 2.5 ng Oxycodone 10 ng Oxycodone HCl/ 325
nmg APAP HCl /325 ng APAP Tabl e Conposition Wi ght

wadoghts22q ng/ t abl et) (ng/tablet) G anules PCT/EP2007/057912

Acet am nophen 325.0 325.0 ... Oxycodone HC1 2.5 10.0
........ HPMC 1.1 4.3 ....29.....

i iii ... ..... ....... Eudragit E100 59.2 60.9
............... . ._ . Silicon dioxide 12.2 12.2

Et hyl al cohol QD QD ..... Table 8

..... 1 ifi-e

Tabl et |OIr1{ O%%(%%Oﬁl egn% ? Pﬁ/géﬁﬂ/mdc%% § 5337%@&]@ifd PeB1es
Crospovi done CL 105.0 105.0 Mcrocrystalline 105.0
105. cellulose —— Aspartafre—powder—21—6—21-6
Magnesi um st ear&@‘eellléﬁlls 13.1 Pepperm nt 5. 353

Col or aZchtam;Ln%pKelIOt al Tabl et Wi ght (ny) ;O§§) 1050

Silicen Dioxide 244 FP O 25

OXYCODONE LAYERING SOLUTION

HPMC 0.28
Oxycodone HC1 0.63
Purified water n/a*

COATING SOLUTION

Eudragit E100 15.0
Silicon Dioxide 244 FP 1.51
Ethanol n/a*

*solvent removed during process

Example 4 (comparative) : Preparation of orally disintegrating
tablets

The granules obtained in Example 3 were blended with
aspartame, peppermint, colorant, mannitol, crospovidone,
microcrystalline cellulose and silica. The blend was then
compressed into an orally disintegrating tablet according to
conventional tabletting processes. The composition of the

tablets is summarized in Table 9 below.
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5 Exanple 5: Assessnent of the dissolution rate of
acet am nophen and oxycodone The tabl ets produced

w@ewsntizegy t o Exanple 2 (invention) and 4

PCT/EP2007/057912

(conparative) were tested for their dissolution

properties at

10 a pH near BHe pH of the saliva.

Di ssol ution using USP type 2 (paddle) dissolution

apparatus at 100 rpmyield

ed the results

shown in

Tabl es 10 and 11 bel ow, for acetam nophen and

oxycodone respectively.

/015220

PCT/ EP2007/ 057912 31 Table 10 D ssolution (% of

acet am nophen Tine Exanple 2 Exanple 4 (mm) pH 6.8 pH
6.8 2.5 56 8.3 .. .. 7} 2. 89y OxGcodone | 1D5m§dosHcdone
30 98 93.75 5 As may be s=@mlvamﬂh&hmyaiabMe1/BmE:m;A@ap
di ssolTablenCofipeosibtiers nafe—in—accordancerwth—this
iinvention was nmuch faster than "Wi€Rtt he conpar HEiLGRE
fablets. 10 Moreover, the Ot fmeftakdtani nophéhd{itlsd)
c%gg? 2% Lve tablets of Exanple 2 was 4.4 ng/nL for
th abl'ets containing 2.5/ my oxycodone and 4.0 ng/nL
flor Atheatmbbetes: conpri si ng| 10 ng 38%ky8odone. At pB2-9
clgse to th of "gastric juices), Lt- took 27 mn,;LO
reI§§¥SO§%@%g'1APAP in_the|tablets EoAtainjng 15 91§ 0
ng ggM@odone and 12.9 mn {n the tablets conta|n|ng41@
ny uxybuuunc Thi~s—stowd SSOiUIi%E gate of “APAP %g
exp@é?éﬁg%% EX%sult in toolslow an’ab orption._rate’of
thi s;dEUgn dioxide 12.2 12.2
Ethyl alcohol QD QD
Purified water QD QD
Tableting excipients
Mannitol 399.8 387.5
Crospovidone CL 105.0 105.0
Microcrystalline 105.0 105.0
cellulose
Aspartame powder 21.0 21.0
Magnesium stearate 13.1 13.1
Peppermint 5.3 5.3
Colorant 0.7 0.7
Total Tablet Weight (mg) 1050 1050
Example 5: Assessment of the dissolution rate of
acetaminophen and oxycodone
The tablets produced according to Example 2 (invention) and 4

(comparative)

a pH near the pH of the saliva.

Dissolution

were tested for their dissolution properties at

using USP type 2

(paddle) dissclution apparatus at 100 rpm vielded the results

shown in Tables 10 and

oxycodone respectively.

11 below,

for acetaminophen

and
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Table 11 20 Dissolution (% of oxycodone Ti ne Exanpl e
2 Exanmple 4 (m) pH6.8 pH6.8 00 0 5 97 33 10 100

w(Q 2008282200 81 30 100 90 WO 2008/ 015220 PCT/EP2007/057912

PCT/ EP2007/ 057912 32 This table shows that the
addition of a pore-forming agént in the taste-msking
coati ng of oxycodone granules results in a

significant increase in the dissolution rate of
oxycodone, 5 especially at a _pH greater than 5.5 such
as pH 6.8. The addition gﬁbﬂﬁelgore-forning agent
provi des_oxycodeneoiasts: (aSkedaoLanul fpnaht b

pH i ndependent drug rel ease profiles. Exanple 6:
Assessnment of the stability of oxycodone 10
Conpari-soh—w-th—exycodone—coated—acetam

¢ryst al STimgcet ani npphen Bxgmels 2 were | nt r odtred@®Plentdo
a fluid ed processor andHabésBspensi op of oxpHobehe,
fydroxypro Tmetny cellulgﬁp (APMC) las a bi ndeg 2nd
a_sol vent “wat.er |and 15 et’hanol..was. spr.ayed..on_fhe
¢rystals. The granul es wereg9%repared py using a0.8
M-ni-=G-attequi-pmept-wth-100 g-of support and
llayeri ng dut ati on of 30 nin%gt 25C. The solvent%%'3
cont ai ned 4 g water and 40. 5gg et hanol} The 93,7
cenpestti-on—ant—process—paraneters—menttoned—n—T
11 20 bel ow were used. The above procedure is
repeatedhalskagn neddr athtorespidistead dofsdAcetian napheilets
crystals. The conposition and process paraneters

e oedRGAPTTABIE T2ThelBWe wereeised: v much faster than

with the comparative tablets.

Moreover, the Cux ©f acetaminophen in the comparative tablets
of Example 2 was 4.4 ng/mL for the tablets containing 2.5 mg
oxycodone and 4.0 ng/mL for the tablets comprising 10 mg
oxycodone. At pH 1-2 (close to that of gastric juices), it
took 27 min to release 85% of APAP in the tablets containing
2.5 mg oxycodone and 12.9 min in the tablets containing 10 mg
oxycodone. This slow dissolution rate of APAP is expected to

result in too slow an absorption rate of this drug.

Table 11
Dissolution (%) of oxycodone

Time Example 2 Example 4
(mn) pH 6.8 pH 6.8

0 0 0

5 97 33
,“ié.w;ww, | ) o ,H,_NHHAWééwwwwwu,wm

15ww. “MiddmmmwwmeWu o
,Wéénmwwmm.v,;“HMww«ioéMM, - ”éé ,,,,,,,,,,,,,
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Table 12 Conpositions tested Excipients Conposition A
(% Conposition B (% dry) dry) APAP crystals 98.91%0

wowsog22cores 0 98.91 Oxycodone 0.76% 0. 76 PMPIVEPBOB057912

0. 33% 0. 339. WD 2008/ 015220 PCT/ EP2007/057912 33 The
granul es thus obtained were $fored in forced
degradation conditions (80C, dry heat) and the anpunt
of oxycodone renmining as a function of tine,
relative to the initial 5 content of oxy cogone

e &85é8selPhy HPLCE P Theddesiit £ sRoRedeno ™ nd Sgent in
ni nt.c e X C Ofresul

SR RS A Ll RN oA e o

belcoi£9586.f o nCoaposi fhomhA, dNorsedvetent hretechfod@ﬁfe:odone,

content .10 was al so stable of

oot iénaﬁ ver Qgpr%t&%ﬁsa%d %n%sflﬁﬁhaﬁsaqpuﬁeog's& the
splventn whergaspbteWasrmiMy foungro869e f otx gf@teesaste-
of Conposition A prepared under the sane _conditions.

15 SHeids gerpel ¢ refitt hd efoAsflertedetth 8 Uex ye otfoife grefiepe-
stable when coated on neutral cores than on

acet am nophen crystals. This degradation of oxycodone

ii'ﬁi.“_'l?ﬂ:ﬁ'lg t oAdseghientto oficetheri nopleil itwhi of tmsydmieme -
shown to rade itsel f when slutlo 20 Ex
7C°“R§'§é§§ﬁe%%ﬂbf°’i¥l‘?é’d§f‘ﬁbiz??‘ﬁg pPRE %n Y s°

granul es wi thout subcoat Oxycodone coated granul es
were prepared as described in 25 Exanple 6 .
donpoesiinbpheB, @excdepllst hatre hésérgraned esiiier ea  fluid Dbed

further Cg%égdam%hgpgnéﬂgge fm%£9égé5ﬁ%§t Qgrggypropylmethyl
cellulose (HPMC) as a binder and a solvent of water and
ethanol was sprayed on the crystals. The granules were
prepared by using a Mini-Glatt equipment with 100 g of
support and a layering duration of 30 min at 25°C. The
solvent contained 4 g water and 40.5 g ethanol. The
composition and process parameters mentioned in Table 11

below were used.

The above procedure is repeated using neutral cores instead
of acetaminophen crystals. The composition and process

parameters mentioned in Table 12 below were used.

Table 12

Compositions tested

Excipients Composition A (% Composition B (%
dry) dry)
APPH brystals 98.91% 0 i
N@dtraL Coreslwlu,”wwlwww,;w"dw ; B 98 9l o
Oxycgdone s WO;76%M”””WW«WWW o 763
HPM& o3 B S a B S
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acrylic polymer and silicon dioxide (Syloid 244) in
et hanol. These granules will be designated hereafter

w@sgoogosnel es C. Their conposition is given i nPOHRPMOLE7912

bel ow. WO 2008/ 015220 PCT/ EP2007/ 057912 34 Table 13
Conposition of coated oxycoddde granul es without

subcoat G anules C Excipients Wight (g) %

Oxycodone | oaded granul es 120.00 79.74 (3.8% w w
oxycodone) .... FEudragit E100 22.18 14.74 HPMC 5.54
Jrgg granules thus obtained were =foFeqd13n1§0499d 1deprpdation
%X%ghgi%éé 267%C%'8 rpuﬂé%%§d %@ieEh§5-§§mﬁﬁ9*of--oxycodone
........ o t hdnol 128.06 n/a* TOTAL 150.49 100
(PmeiMihg) 5 *solfventicenofed: idwr,i ngelrdcesstSi thkarinitial

granul es re al so prepared, which f h t ai ned
FibEbar  ae (et iRbea P EXARTIE £oA0BYe et waen t he

oxycodone coating and the taste-masking coating. These
10 granules will be designated hereafter as G anul es
D'heThe $ul tconposiad onci $1RYERcIm t abfeda41Beltdf. oxycodone

gttt SRR o, apyeatage conl stk AT tBie <o
RGTIRP2007 /1057 9tRpo85tion A. Moreover, the oxycodone content
was also stable when granules of Composition B were prepared
at 50°C using an agueous solvent, whereas it was only around
86% for granules of Composition A prepared under the same

conditions.

This experiment demonstrates that oxycodone 1s more stable
when coated on neutral cores than on acetaminophen crystals.
This degradation of oxycodone 1s thought to be due to
acetaminophen, which has been shown to degrade itself when in

solution.

Example 7: Assessment of the stability - Comparison with

granules without subcoat

Oxycodone coated granules were prepared as described in
Example 6 composition B, except that these granules were
further coated with a taste-masking coating of Eudragit® E100
acrylic polymer and silicon dioxide (Syloid 244) in ethanol.
These granules will be designated hereafter as Granules C.

Their composition is given in Table 13 below.
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Granules D Excipients Wight (g) % Oxycodone | oaded
granul es 900.00 66.6 (3.8% w w oxycodone) Suspension

wo o008mu2eat HPMC 161.68 12.0 ... .. Syl oi d 24BCW/EPE7/057912

1.2 Purified water 218.3 n/a* Ethanol 1237.1 n/a*
Suspensi on for coating Eudrad#t E100 199.24 14.7
.......... HPMC 49.74 3.7 . ............
............. c e e iiiiea.... Syloid 244 24.87
1.8 .... . ... ... Purified water 766.89 n/a*

Et hanol 1150.28 n/a* TOTAEP185137 100 (Dry Mat . )
*sol.vent .renov ' | t

contAImet arougd BOvh Ry odons St or 21 days B ar oo
80C, whereas Granules D still contained 95% oxycodone
at that tinme Mreover —tabletswereprepared—w-th
Granules D as described in Exanple 2 ¢mmtlesls) and

conpaf BCWIF S nilar tablets 1 ‘Q&s%e&)wl Th

G anules C not containing a subcoat (Table°16 %'I'nble

15 Cofmpasibdiee oflcerakl ygdisindegr at i ng2babbet s79. 74

i ncl udiingss 15/0x%KGedeReegr anul es| wi th a subcoat
Eudragit E100 22.18 14.74W
HPMC 5.54 3.68
Syloid 244 2.77 1.84W
Purified water 85.38 | n/a*
Ethanol 128.06 n/a*

TOTAL 150.49 100
(Dxry Mat.)

*solvent removed during process

Similar granules were also prepared, which further contained
a subcoat as described in Example 1 above, between the
oxycodone coating and the taste-masking coating. These
granules will be designated hereafter as Granules D. Their

composition is given in table 14 below.

Table 14
Composition of oxycodone coated granules with protective

subcoat
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WO 2008/ 015220 PCT/ EP2007/ 057912 36 WMaterials Coated
oxycodone pellets (Ganules D) 7.20 ...... Coat ed

WORMROCR2YBt al s (6% coating) 26.53 ....... . . . . PCT/EP2007/057912

Mannitol 60 18.53 . Mannitol 300 18.54
Mcrocrystalline cellul ose PBi02 10.00 ..............
. Crospovidone CL 15.00 Sucralose 1.00 ......
Prosweet 0.38 ...........

_____ Danparm nt
flavoy _0.75 .  ........... Silicon D @xamsled FP
0.50 |Excipients 1117 11 1.1-111K° Ao
................... . e%%%ﬁlﬁ%’Stearjﬁ

Fumar abgydedbhe - Loaded granules ....... 900.00 | 66.6
..... (3 8 W/W OXYC‘OdOnea IS SR P
............. Red—#—40—at-um-nt-umt-ake—o0 Fot-al

100.00 Table 16 Cofiperensiom éproﬁabwa*a. si nt egratin
tabl e ?Pg@nt aining 5 oxycodone pgranul ggWsghout-ag

subco Aht.eri-al-s. % Coated -oxycpdone--pel-l-ets

(GranubesoC) B8 ... Coated APAP crystl&l-$7(6% 1.2

CoatlT%Léggigg water 218.3 |n/a*
Ethanol | 1237.1 n/a*
Suspension for coating
Eudragit E100 199.24 14.7
HPMC 49.74 3.7
Syloid 244 24.87 1.8
Purified water 766.89 | n/a*
‘Ethanol 1150.28 n/a*

TOTAL 1351.7 100
(Dry Mat.)

*solvent removed during process

Granules C only contained around 80% oxycodone after 21 days
at 80°C, whereas Granules D still contained 95% oxycodone at

that time.

Moreover, tablets were prepared with Granules D as described
in Example 2 (Table 15) and compared with similar tablets

prepared with Granules C not containing a subcoat (Table 16).

Table 15
Composition of orally disintegrating tablets including

oxycodone granules with a subcoat



.. 60 18.99 Mannitol 300 18.99 Mcrocrystalline
cel l ul ose PH102 10.00 Crospovidone CL 15.00

wEemsalase 1. 00 Prosweet 0.38 Pepperm nt fl aRCr/ER2085057912
Silicon Dioxide 244 FP 0.50 Sodium Stearyl Fumarate
1.50 Red # 40 al umi ni um | aké€60. 07 Total 100.00 WD
2008/ 015220 PCT/ EP2007/ 057912 37 After 21 days at 80C
dry heat in blister pockets, the tablets including a

ubcoat still contained about 95% oxycodone,whereas
he conparativthhétfﬂksvﬁthout subcoat 5 only %

contar ed about 709 ] ne |n| experiment S
;rgé?eﬁh%ﬁyﬁﬂ§@ﬂ% QéggFg g) no 91deqa§8

geHpsd spch @@sEadeageic aEJ;@@ or EPC, tend t06.53

ony

hcglauc oxycodone-and-t-hatthi-s-degradati-oncan U?S

Narpited @D by providing a subcoat between the®

XMcdene €qating and the taste-masking Eudraggt54

coat-I-ng.These-resul-t-s-were-conf-i-rmed-by analyLng t-he
ﬁhalrocnpweﬂt};ﬂﬂ@c@ﬁﬂéﬁi@s%fPW2h types| of tabl éfsV0

1%£%%€g%l&%¥? ciyhe 15 Inpurities refefred to ﬁgcb@ded
Xl i.0

n nrndurtc of...oxvcodonel. .such-as

WAY A AT DTt

Tomthe synthesi's of "oxycodone. The tablets
ACPGUPRG a subcoat only contained 0.3 %ulnnurupupq at

ﬁ@bpegmﬂ@t whergas the conparat|ve taplets w thous

i
(
(
[
1
oxmc@dQDEehLOX|de + oxynDrphone but npt thoseled ng
f
i
1
E

subcoat-20-contained 49% i-mpurities; | when Stogegoin
ISidters Porigle mont ﬁ%m at_40C / 75% RH :
Scdium Stearyl Fumarate 1.50
Red # 40 aluminium lake 0.07
Total 100.00
Table 16

Composition of orally disintegrating tablets containing

oxycodone granules without a subcoat

Materials %

Coated oxycodone pellets (Granules C) 6.28
Coated APAP crystals (6% coating) | 26.53
Mannitol 60 18.99
Mannitol 300 18.99
chrdégystalllne cellulooe PHlO“ 10.00
Crospov$don@ CL vvvvvvvvvvvvv ) 15.00
gquglUse ,,,,,,,,,,,,,,,, , 0
Prosweet 0.38
Peppermint %iavor 0.75
Silicon DLOYLQQ &Q4UFP 0.50
qudldm,gt@dryL rumar&te ,,,,,,,,,,,,,,,,,,,,,,, e
WRed # 40 aluminium iakeww 0.07
Total 100.00




10

15

20

25

A simlar trend was observed when the tablets were
stored for 28 days in an open dish instead of being

weEs/0s12280C dry 25 heat in blister pockets. BXEREP1087/057912

8: Assessnent of the stabilitg of oxycodone -
Conparison with tablets w thdudt crospovi done 30
Tabl ets were prepared as described in Exanple 2,
according to the conposition presented in Table 15

and conpared with sipilar tablets wh id t
@éﬁﬁéigg r@@ﬁévﬁﬁbnéOgé ‘ﬁﬁes%ﬁg%é Fhléihﬁﬁfxigg%%¥?ﬁﬁ the

\@gb%ggélolﬁgggiﬁQ;/EPZQQﬁkQé%91%tl§§ Tabhes bty about 95%

Conposition of tablets w thout crospovi done containin
kasteaonaskgﬁe@xyeodﬁﬁechQWJBQSV%Aﬁﬁhéab@oa@t50ut subcoat

Nhterlal % %g gvzéycodong¥pellets (Ganul es D)

containe AP EY VSt al’s (6% coating) 26.53
....... Mannitol 60 26.03 ... .............

Nhnnltol 300 26.04 .. M crocr¥stalllne

cdlisu| ogee PHEGE ma}%s 'CTear  that acrylic polymers bearing

g s suchos RGP B ox s, - tend
Rﬁﬂp@d&l@kyﬁbé@@@ @m?&ﬂmslmha@nngwxddeldm4&ﬁPk&eSﬁﬁublted
by providing a subcoat between the oxycodone coating and the

taste-masking Eudragit® coating.

These results were confirmed by analyzing the total impurity
contents of Dboth types of tablets, after 21 days. The
impurities referred to included mainly oxidation products of
oxycodone, such as oxycodone N-oxide + oxymorphone, but not
those coming from the synthesis of oxycodone. The tablets
including a subcoat only contained 0.30% impurities at that
time, whereas the comparative tablets without subcoat
contained 0.49% impurities, when stored in blisters for 3

months at 40°C / 75% RH.

A similar trend was observed when the tablets were stored for
28 days in an open dish instead of being kept at 80°C dry

heat in blister pockets.

Example 8: Assessment of the stability of oxycodone -~
Comparison with tablets without crospovidone

Tablets were prepared as described in Example 2, according to
the composition presented in Table 15 and compared with
similar tablets which did not contain crospovidone as

presented in Table 17 below.
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Sodi um Stearyl Fumarate 1.50 ..... e Red # 40
al um nium | ake 0.07 Total 100.00 After 21 days at

w@Qw@saitsz2theat in blister pockets, the tablets PODEPHOTIES7912

crospovi done still contained around 95% oxycodone,
wher eas the conparative tabl é8s only contained 10
around 50% oxycodone. This experinent makes clear that
acrylic polyners bearing am no side chains, such as
Eudragit' E100 or EPO, tend to _degrade oxycodone
(whi ch has been confirmed 1816i Adry 15 mi xtures of
gﬂg{%%EEQE% 5%091%k&% QA¥E8 Qn%%x%ﬁ@iﬁeﬁé &$%€éining taste~
eg?ﬁ ation ¢an be inhibited under dry conditions by
addi ng crospekedoneyasdeandicssientiége antth reulckheatabl et s.
These results were confirnmed by analyzing the total
inmpurity 20 contents of both types of tablets, after

I days. The i r1] referred to 1hcluded mg nly
xi dation pr oduj&gg‘aﬁig‘% 2008/.015220 PCT/ EP2007/ 057912

39 caxyaodone,dsuc beasebxy tadonad eN- 0xi de + oxynoi phdne,
but-—not—those comng fromthe synthesys of ox¥§og9ne.
1 e

rheat 881 8EF GATadnd ér o¥poviddone only conta

025% kApUgdties at  that tine, whereas the 26.03
¢onpar-ati-ve-t-abl-ets-contai-ned-7.06% 5 inUIitiEbO as
measui&dl b3OHPLC. Exanpl e 9: Assessnent of the2©:-04
S L1 - npard i nul es made in ap._ oo
zgﬁggéEE%%Eﬁ{ﬁ% 1oc%gg?%§%éag?%£§repare as desgrf%ed
il (fuExafpke 2 according to the fornul al presented-P#

Ogyﬁcodone coati.ng.and..subcoating steps had-been

\pbbedmont of themeutral cores in an apgueous sobPvent

%ple 15 and conpared with simlar taplets in whigh

)OO T 0)

n St e adof .v... ...... a ........ h ..... d ro i h o i | C S o i V e n_[ : I e C o rrp o S t " n
P LtHHECT5P B &ﬁg %gste-nasked granu”eswobLaLﬁeé?anmmww
\BRAQUROYSearyl Fumarate 1.5@
Red # 40 aluminium lake 0.07

Total 100.00

After 21 days at 80°C dry heat in blister pockets, the
tablets including crospovidone still contained around 95%
oxycodone, whereas the comparative tablets only contained

around 50% oxycodone.

This experiment makes clear that acrylic polymers bearing
amino side chains, such as Eudragit@ E100 or EPO, tend to
degrade oxycodone (which has been confirmed by Dbinary
mixtures of FEudragit® E100 with oxycodone) and that this
degradation can be inhibited under dry conditions by adding

crospovidone as a disintegrant in the tablets.

These results were confirmed by analyzing the total impurity
contents of both types of tablets, after 21 days. The

impurities referred to included mainly oxidation products of
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solvent is given in Table 18 ; the tablet fornula is
provided in Table 19. Table 18 20 Conposition of

w@oesotaee taste- masked granul es obtai ned by BECT/BP2007/057912

| oadi ng and subcoati ng wat er-based processes

Exci pi ents Weight (g) % Neut3al cores 1000.0 64.58
Solution for drug | oadi ng Oxycodone HC1 39.9 2.58

HRME o285 (u28 zaPupikftedomat erodbl: 77 s@atorphone, but not
Suspensi on for subcoat HPMC 159.0 10. 27 §yI oi d 244
1Epe], o3 ipyr FFedthat e¥RE599 9 RFa©=YSqSpRRsi GRef griPlets

.. Purified water 878.5
N ITies, as NeRslEs) P13 nja*  TOTAL 1548.5 100
(Dry Mat . ) *solvent renoved during process Table 19
Conposition of orally disintegrating tablets

i nP: Assessment of the stability - Comparison with

granules made in an aqueous medium

Tablets were prepared as described in Example 2 according to
the formula presented in Table 15 and compared with similar
tablets in which the oxycodone coating and subcoating steps
had been applied onto the neutral cores in an agueous solvent
instead of a hydroalcoholic solvent. The composition of the
oxycodone taste-masked granules obtained in an agueous
solvent is given in Table 18 ; the tablet formula is provided

in Table 19.

Table 18
Composition of oxycodone taste-masked granules obtained by

drug loading and subcoating water-based processes

Excipients Weight (g) %

Neutral cores 1000.0 64.58
Solution for drug loading

Oxycodone HC1L 39.9 2.58
HPMC 19.95 1.29
Purified water 455.77 n/a*

Suspension for subcoat

HPMC 159.0 106.27
Syloid 244 15.9 1.03
Purified water 1574.1 n/a*

Suspension for coating




5 taste-masked oxycodone granul es prepared by an
aqueous process Materials % Coated oxycodone pellets

W@ c@bloes2eGter) 7.61 ... ... ... ... Coat ed APAP BPCH/EPBNT057912
(6% coating) 26.53 . Mannitol 60 18.31 Mannitol 300
18.31 _ ...... ..., .. Mdfocrystalline cellulose

PH102 10.00 Crospovidone CL 15.00 Sucral ose 1.00
..... 11111111 Prosjpeet 0.,38
_____ lEu gné%é-]rﬁ-nt 0..75.. . Si liconl Dioxi. de 224 %5
Red # 4&@1\40 07 Sodl um Stearyl Fuharate G.6772 LuBr icBab
0.77 Total—100 00 After-21 days|at 80C e ‘
bli st e Yy S&ée‘f% the 10 tablets|contairi n§2 a%ulgggq
pr epar @@rwﬂ@daﬂgtw oal cohol i ¢ nedi um comt. ai ned Q) a25%
t ot al "‘-ivwrrgur: ti-esas—defined-in-W2008/.015220 o
PCT/ EPZ66071057912 41 Exanpl es 8| and 9. wher eas Y&
conparative tabl eigrag ready included 155484% t Dt aj oo

i mpurities aftqr9 ¢l days. Simlarly, after 3

nmont hs Aﬂ("/ 75% rel-ati-ve 5 -hum-d 1-\1 A
blister pockets, S?%‘@Q%Eﬁ@?%’e%o?ﬁ%% ﬁ@oﬁ?aﬁul es
prepared with a hydroal coholic nedi um contai ned 0.23%
of the

Table 19
Composition of orally disintegrating tablets containing

taste-masked oxycodone granules prepared by an agueous

process
Materials %

Coated oxycodone pellets (table lé6ter) 7.61
Coated APAP cf&étals (6% coating) ‘" 26.53
B e A e
Mannitol 300 18.31
Microcrystalline cellulose PH10Z2 W i 10.00
Crospovidone CL ” 15.00
Sucralose R 1.00
O S
S—— Wmmﬁwwb ,,,,,,,, %g .............................................
Silicon DlOdee 244 FP 0.50
e 40 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S o
bodi;m Stearyl Fumarate o 0.77
MLuDrltab 0.77

Total 100.00

After 21 days at 80°C dry heat in blister pockets, the
tablets containing granules prepared with a hydroalcoholic

medium contained 0.25% total impurities as defined in



sum of oxycodone N- oxi de and oxynor phone inpurities,

whereas simlar tablets containing granules nmade in
wapooagueeus process included 1.43% of these PCT/EP2007/057912

inmpurities. 10 This experinment shows that using a

hydr oal cohol i c drug |ayerindlprocess inproves the

stability of oxycodone in the finished tablets. 15

Exampllesl® Assessnmenicrebst htest@bidartay iveCongpdritsomn lready

with tablets wthout ascorbyl palmtate T types of
CHEISCS by 6k Ot e dTORT o AR GRS 1K M 1YS as

t hose described in Exanple 2 and corresponding tablets
T2 20 wherein 5.04 ng (0.48% w w) ascorQyI palmtate
waisniddded, tdfercet 03 Spabhdi syoregti ng wes Ccondibbedselative

ccarding.to which 0.17%. i riti re ected

T Ghe BGAE R Al o SuoR b arLer o 6 oneHE, dges
theoxycodane vwahyerbartkbdrppethetioulb¥onfaihese.23% of the
tablets. On the contrary, 0% inpurities were  detected

| FT D leveiycafipee  Nhpeed omithsoX Eind FURESoXJEBHbHeS, whereas

Pt P30T b87012 43 LA KB TL Granule Sonpr i oing &1
netideads caréudedtled Py odxyocesnenowor tone. of its

pharmaceutically acceptable salts and at 5 | east a
bi ndi ng agent, said oxycodone coating being further

cpated e@_iﬁé‘xb@Oaéhcﬁ_%”ppch_éi:ngu@ix@nﬁpuﬁ§'d§@hy@dﬂ%lﬂd1 drug
gastric fluids, wherein said subcoat is further coated
blevetiast envasREngnedardhgtleonprisiid va Polguvsedepe 1in the
copol r. W i al kyl am noal kyl (nmet h)acryl ate units.

1 rffx%gaﬁ%#ég%%bording to daim1l, wherein it

conpri ses oxycodone hydrochl ori de.

Example 10: Assessment of the stability - Comparison with

tablets without ascorbyl palmitate

Two types of tablets were compared, 1i.e. tablets Tl similar
as those described in Example 2 and corresponding tablets T2
wherein 5.04 mg (0.48% w/w) ascorbyl palmitate was added
thereto.

Stability testing was conducted, according to which 0.17%
impurities were detected in Tl after one month and 0.20%
after two months, and the oxycodone value had dropped to 96%
in these tablets. On the contrary, 0% impurities were
detected in TZ even after three months, and the oxyccdone

content was stable during this period.
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3. Granule according to Aaim1l1 or 2, wherein the 15
conpound soluble in gastric fluid and the binder are

w0 pabspenzeent |y sel ected fromthe group consi stPCER{007/057912

cel | ul ose-based pol yners, such as

hydr oxypr opyl met hyl cel | ul ose,#2hydr oxypr opyl cel | ul ose
and hydroxyet hyl cel l ul ose acrylic polyners ;

pol yvinyl 20 al cohols ; al gLaAIMSacid or sodium

al ginate; starch or pregelatinized starch ; sucroses
and derivatives thereof ; guar gum; polyethyl ene

g Yol Sy BNd-ghXt UL €8 andecepalynens therneof . v¢5c4ycodone
Granul e according to %Ja|n13, wherei n the conpound

sot ubhe kﬂfgé@ﬁrp@aﬁm@p@qb§cally acceptable salts and at

dr oxypropy.l net hyl cel | yul ose._ . 5. l.e_ac L to.:
RSB ST S 058 B IULEA0E0:0R Being
copol yaercavw tdd dbal Ky antoeal kyhpresh)aceytanpo80d soluble
units is a copol ynmer of dinethyl am noet hyl

et HERET Y 8t ef LUt hyt et haler §7 8 eS WRECAL buByfurther coated

hacryl _ , /0 ,ECT, 7912
Ganile apcording to any of Oraire 1 06 5. wherbia'ths °F
tastel yeski ngt ltoat 4 higy adsoneoatkudéseah paceyiorai ngits.
agent. 7. Granule according to Caim6, wherein the
pore-formng 5 agent is hydroxypropyl nethyl cell ul ose.

& . REocesse f arddie imnut actaire rof 1gr amu €51 @CGQS debgprises
to any of Clainms 1 to 7, wherein a suspension of

X% hyd e Hydr afeohol i ¢ mediumis sprayed onto
neutral cores. 10 9. Oally disintegrating tabl et
conprising : (a) granules conprising a neutral core
coat@chibyl oxycodongiog one oflaims phavnmaceutishkkyin the

accept abl e sal and at | east a __bi.nder, said .
O COQTS bel nTTet ey fagdtbachy i Sdmdsq e
CONPL D Sh AL @1 fonraund 5ol ubbe ithdgastbiug féehsisting of

wherei n said subcoat is further coated gy a
t@@lbuh@g@jb@ped polymers, such as

hydroxypropylmethylcellulose, hydroxypropylcellulose and
hydroxyethylcellulose acrylic polymers ; polyvinyl
alcohols ; alginic acid or sodium alginate; starch or
pregelatinized starch ; sucroses and derivatives
thereof ; guar gum ; polyethylene glycols, and mixtures

and copolymers thereof.

4. Granule according to Claim 3, wherein the compound

soluble in gastric fluild is hydroxypropylmethylcellulose.

5. Granule according to any of Claims 1 to 4, wherein the
polymer or copolymer with dialkylaminocalkyl (meth)acrylate
units 1is a copolymer of dimethylaminocethyl methacrylate,

methylmethacrylate and n-butyl methacrylate.
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coating conprising a polyner or copolyner with
di al kyl am noal kyl (nmeth)acryl ate units and optionally a

w@ere/iaeonm ng agent, and (b) at | east one di si PCEEPANT/057912

and 20 at | east one diluent, wherein said disintegrant
conprises crospovidone. 10. rally disintegrating

tabl et according to Caim9, wherein it also includes

af. amtéﬁmkédanmoa@Em@ t@Saﬂj.ofT@lhymdi$ih®e@ra&hagein the
tablet accordin 10, rein

e R g CHSY abLBe byPe DTS 1 At BT T2 TOEpARpyTERT
disintegrating tablets conprising (a) 30 granules
conprising a neutral core coated by oxycodone or one

of - i§s2phet necedtdcal | yo acteprabl evsaresnapdeapckeasprning

one blndl en 0 ng being further
coated %SQ%Y§%%C t g%ﬁ%??%?hgggf%gﬁg%und soluble in
WO 2008/015220 PCT/ EP2007/ 057912 44 gastric fluid ;
wherei n said subcoat is further coated by a

t%st%??@%%?néoéo§¥ﬁhg“%%w%@?%¥%% gfpﬁsﬁﬁglq§ according to
| éfgeflla%%h 1dial kyl aghpeak kyly( r@&s@é}%ﬁ@@t@f UBL L8 odone

opt i onal a pore-formng agent,
aretanmymmwm&nQmehc|$e@omm51$n@pudeddmpmh®nnsatdal cores.
granul es, and (c) at |east one disintegrant and at
| east one soluble diluent agent, wherein said

di sim£gmrth§md];§£§m@ ospevidopenpd3sif¥atl ya) granules
di sintegrating tablet according to Claim12, 10
VEETRE S HHE @ ORFUIAE IsIUL et Yashr OxpIcGigg e ©r one of

034$ &ﬁgu; Qﬂi} %xﬁp§ﬁea%%% %% U%g lets and at least a

ose ase
rbmhdmyprspy@nekpybdehbuh@ae;nghydﬁmxyphnﬂyknel¢m&m®@ by a

and dr oxyet h Icellulose acrylic lyners ; , ,
Rt CUTRERBres: SarerRee toi WP Sdrum s ric fluid ;
amgéf@ir@ 5254 a5 Eh- 1 p{@Qﬁuﬁth@tzggaﬁé@r@p a BHEEOSRSsking
and derivatives thereof ; guar gum; polyethyl ene
g¢@qﬁﬂ@g comprising a polymer or copolymer with
dialkylaminoalkyl (meth)acrylate units and optionally a
pore-forming agent, and (b) at least one disintegrant and
at least one diluent, wherein said disintegrant comprises

crospovidone.

10. Orally disintegrating tablet according to Claim 9,

wherein it also includes an anti-oxidant agent.

11. Orally disintegrating tablet according to Claim 10,

wherein the anti-oxidant agent is ascorbyl palmitate.

12. Orally disintegrating tablets comprising : (a)
granules comprising a neutral core coated by oxycodone or
one of its pharmaceutically acceptable salts and at least
cne binding agent, salid oxycodone coating being further

coated by a subccat comprising a compound soluble in
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and m xtures and copol yners thereof. 14. Oally
di sintegrating tablet according to Caim13, 20

wob@sei2d¢ he conmpound sol uble in gastric fl ui dPCHEP2007/057912

hydr oxypr opyl net hyl cel | ul ose. 15. Oally

di sintegrating tablet accordi¥fg to any of Cains 11

to 14, wherein it also includes an anti-oxidant 25
agentridef L Cral | ywide sé b egratli agbtabt ef safootdengcbeted by
d aim 15, erein the anti-oxjdant agent is ascor bgl

Fal i et @ e84 . CF at 1y dPEPhtegPat Fng ot §BFer ©F copolymer

agcor dingy t @1 8Myn®f 1k ahaBn 12:£91d7e Wherel Antiheptionally
pore-form ng agent is hydroxypropyl nethyl cell ul ose.

VD 2008/-G13220:PCFLEP2007/ 05 7HIQe tBingoh@p alvyich 1s not
di si ati.ng .t abl et. accordi to 0 d_ai

clpiieg 0] 16,4 00 oh AcR0cLAR.L 0 Y Ol A Mkl one
oxysoconer and farom 8@ t 0250 nMgnacetanmigphen.l uvsnt9. agent,
Use of granul es according to of Clains 1 to 6 for the

Nt et u?%l%fdja%l%%%‘ﬁﬁ%%? cCHRT tARRNE T POPOBEaPe -
admnistration intended to reduce pain. 20. Method for
reduci ng pain, conprising oral 10 admi nistration of
granuwesl agccdidiingeboaanypgoftClladtmsadcoraisy 2 Useim 12,

f_a tablet ding t f Claims 9 to 18 . .
PSR actar ooBF PA Hnal GAb e dibargi L or of afids s

15 paii &4 SEFaki @ Nfendedcbasiedusg pai 1. 2211ebbBedbased
for reducing pain, conprising oral adm nistration_of
P HBIRtS accor dPAY to aiy of CYAFfEYOropplugthypceizlulose,

Ry f%%& ) rﬁ%%ﬁ?&f& éngnarQI r S LA M se acrylic
ta%‘lgets,gcopn\f)rl sing t%e st eps }Joc%/ : YL Y

polymers ; polyvinyl alcohols ; alginic acid or sodium
alginate ; starch or pregelatinized starch ; sucroses and
derivatives thereof ; guar gum ; polyethylene glycols,

and mixtures and copolymers thereof.

14. Orally disintegrating tablet according to Claim 13,
wherein the compound soluble in gastric fluid 1s

hydroxypropylmethylcellulose.

15. Orally disintegrating tablet according to any of
Claims 11 to 14, wherein it alsc includes an anti-oxidant

agent.

16. Orally disintegrating tablet according to Claim 15,
wherein the anti-oxidant agent 1s ascorbyl palmitate.

-

17. COrally disintegrating tablet according to any of
Claims 12 to 17, wherein the pore-forming agent 1s

hydroxypropylmethylcellulose.
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(a) spraying onto neutral cores a suspension in a 25
sol vent of oxycodone or one of its pharnmaceutically

waecwspiakl e salts and at | east one bindi ng ageeCit/EP®07/057912

as to obtain pellets, (b) appuglng a subcoat onto said
pel l ets, by spraying thereorf’a conpound sol uble in
gastric fluid mxed 30 with a solvent, thus obtaining
Cb&te@r@blyet$isim®egmmiimgﬂI§BMH@MruﬁG§ﬂmﬁb@at€d> any of
pellets, (d) ap onto said coated p Iet

P Snki g Ebht Mo s: Fig o POF PTor2 5 to 10 mg
copp amr@ﬁe%m vgzyaO@@/ 045220 IH@TAEE*@Q&AZA%K%Z 46

kyl am noal kyl (nmeth)acrylate units and optionally
a pore-formng agent, so as to obtain granules, (e)

opl1 onal | ¥ appLyl n0. a0 BRLLSLATLE £0aLL0GONL0. 5 eSTLd o
grahu f acetamn ronal I'y "app
ondouffettral cof esszand/ enatoaked, Whé@l@@mgmgrathES,oral
at | east one disintegrant conprising crospovidone and

at AT &ast tbhk <ol h%?%“ﬁ?@u%ﬁt r3g8AE, PedMas to 10

obtain a powder m xture, and (g) tableting said powder

m xture, wherein the solvent used in at |east one of
stepsM¢aloand fEh) isr@quﬁm@alc@h@hbc solwent sy 24, oral
Oally. disintegra Iet obt ai nabl e_by the

B LD BT St IS Ao MY ) of clains 1
disimiegrating tabl et conpr|S|ng acetan1nophen 20 and
oxycodone as the only active ingredients, said tabl et
havi ng an oxycodone content, after dry storage at 80C

o, 1. days, prefefabl ¥ctorq2lqdays..,0f at keashsaput, 15

for the manufacture of an analgesic medicament for oral

administration intended to reduce pain.

22. Method for reducing pain, comprising oral
administration of a tablet according to any of Claims 9

to 18.

23. Process for manufacturing orally disintegrating

tablets, comprising the steps of

{a) spraying onto neutral cores a suspension in a
solvent of oxycodone or one of its
pharmaceutically acceptable salts and at least
one binding agent, so as to obtain pellets,

(b) applying a subcoat onto said pellets, by spraying
thereon a compound soluble in gastric fluid mixed
with a solvent, thus obtaining coated pellets,

(c) optionally drying said coated pellets,

(d) applying onto said coated pellets a taste-masking

coating comprising a polymer or copolymer with



90% preferably of at |east about 95% of the initial
oxycodone content before storage.
WO 2008/015220 PCT/EP2007/057912
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dialkylamincalkyl (meth)acrylate units and
optionally a pore-forming agent, so as to obtain
granules,

(e) optionally applving an antistatic coating onto
sald granules,

(f) mixing acetaminophen, optionally applied onto
neutral cores and/ocr coated, with said granules,
at least one disintegrant comprising crospovidone
and at least one soluble diluent agent, so as to
obtain a powder mixture, and

{g) tableting said powder mixture,

wherein the solvent used in at least one of steps (a) and

(b) is a hydroalcoholic solvent.

24, Orally disintegrating tablet obtainable Dby the

process according to Claim 23.

25. Orally disintegrating tablet comprising acetaminophen
and oxycodone as the only active ingredients, said tablet
having an oxycodone content, after dry storage at 80°C
for 14 days, preferably for 21 days, of at least about
90%, preferably of at least about 95%, of the initial

oxycodone content before storage.



