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Furthermore, by virtue of their increased duration of action, these systems make it
possible fo limit the number of daily dosage units, thus reducing constraint for the
patient and improving compliance. with the treatment.

Systems have thus been sought which make it possible to prolong the action
of a drug, and this objective is the subject of numerous references. Tﬁe work by

Buri, Puisieux, Doelker and Benoit entitled Formes Pharmaceutiques Nouvelles
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aldwing cprsistcin preg@ring a microparticulate form in which each microparticle
possesses the properties of modified release.

The use of multi(micro)particulate forms limits the risk of massive release
and makes it possible to reduce the interindividual and intraindividual variability
associated with gastric emptying.

PCT application WO-A-96/11675 describes modified-release micro-



(AP), their size being |l ess than or equal to 1000 m
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ingested concomitantly with alcohol.
| Thus, in the USA in October 2005, the Food and Drug Administration
expressed the idea that a study of the resistance of MR forms to the dose dumping
potentially induced by alcohol would be worth conducting for certain drugs.

In fact, recent studies have shown that the presence of alcohol can

accelerate the release of an AP contained in an MR pharmaceutical form. In a first

analysis, this alcohol effect can be explained by a degradation of the modified-
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— Interactions of alcohol with antihistamines (potentiation of the sedative
effect, somnolence and loss of attention, giddiness) and with non-steroidal
anti-inflammatories or NSAI (potentiation of the risk of digestive bleeding)

may also be mentioned.
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Another essential object of the present invention is to propose a
multimicroparticulate pharmaceutical form for the modified release of at least one
AP which is intended for oral administration and which has an in vifro release
profile in the presence of ethanol that does not compromise a patient’s vital
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—the in vitro dissolution profiles are prepared as instructed in the European
- Pharmacopoeia (5th edition, § 2.9.3), which describes the dissolution media
conventionally used. To simulate the gastric medivm of & subject who has
absorbed a large amount of alcohol, the dissolution mediwn is modified by adding
ethanol (gsp 20% to 40% by volume});

~ the abbreviation “MR” denotes modified release;,

- the term “modified release” denotes that the in vifrro release of the AP 1s such that
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—is preferably similar to the time taken in an agueous medium according to the

similarity factor f; defined above;
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igure 9:  Dissolution of the metformin capsules prepared in Example 4.

Figure 10: Behavior of sodium starch glycolate (Primojel®/Avebe) in water (Fig.
10A) and in an alcoholic solution (Fig. 10B) after a contact time of 15
min. ,
Figure 11: Behavior of guar gum (Grindsted® Guar/Danisco) in water (Fig. 11A)

' and in an alcoholic solution (Fig. 11B) after a contact time of 15 min.
Figure 12: Behavior of hydroxypropyl methyl cellulose (Methocel® E5/Dow) in
water (Fig. 12A) and in an alcoholic solution (Fig. 12B) after a contact
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phar maceutical or dietetic formaccording to the

i nvention conprises mcroparticles of the reservoir
type and allows the nodified release of the AP both

i n aqueous dissolution nedia and in alcoholic
solutions. This form according to the invention is
nul timcroparticulate, i.e,jjt conprimesnwdnfliies wabdoansssa2
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In addition, the group of microparticles (reservoir microparticles and/or
uncoated microparticles) constituting the form according to the invention can be

" made up of different populations of microparticles, these populations differing
from one another at least in the nature of the AP contained in said microparticles



allow ng the nodified rel ease of the AP. Preferably,
the AP microparticle is a granule conprising the AP
and one or nore pharmaceutically acceptable
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The plasticizer B is present in the coating of the reservoir microparticles in
an amount of 1% to 30% w/w, preferably of 2% to 25% w/w and particularly
preferably of 5% to 20% by weight of the coating excluding agent D. The
plasticizer B is sclected especially from the following group of products: :
— glycerol and esters thereof, préferab_ly from the following subgroup: acetylated



pht hal ate, dinethyl phthal ate, dioctyl phthalate, -
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— malonates, preferably diethyl malonate,

— castor oil (this being partlcuiarly preferred)
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" The surfactant C is present in the coating of the reservoir microparticles in’
an amount of 0 to 30% w/w, preferably of 0 to 20% w/w and particularly preferably
of 5 to 15% by weight of the coating excluding agent D. The surfactant C 1s
preferably selected from the following group of products:

— alkali metal or alkaline earth metal salts of fatty acids, sodium dodecylsulfate and
sodium docusate being preferred,

— polyoxyethylenated oils, preferably polyoxyethyienated hydrogenated castor oil,
— polyoxyethylene/polyoxypropylene copolymers, -

- polyoxyethylenated sorbitan esters,

— polyoxyethylenated castor oil derivatives,

— stearates, preferably calcium, magnesium, aluminum or zin¢ stearate,

— polysorbates,

— stearylfumarates, preferably sodium Stearjdfuma:rate,



- benzal koni um chl ori de, - cetyltrinmethyl anmoni um
brom de, - and m xtures thereof. The nonol ayer or
nmul til ayer coating can conprise various other
addi ti onal adjuvants conventionally used in the
field of coating, possible exanples being pignents,
colorants, fillers, antifoans, etc. In one particular
embodi ment of the i nventi on, t he coatlng%%gvern n

the nodified rel ease of the AP by t HESFEERFE) yO2007/093642
m croparticles consists of a si ngl e layer or a

si glgh@offﬂehmaeeoatl ng. This sinplifies their

prepar.ati.on d. limts the coating rate.
Ad\gl%rﬁjl sﬁ%{} 9%he coating has a sufficient

n%edtﬁmmﬁhyl@nmemgmrbromld&vm d tearing and/or bursting

I D idei@rgamtep until the rel ease of the AP has
ended. _This  abili é\}gfﬁ t he.coat i n% reserve
ef¥E

physi cHIS THROGFT PymuGiaerfoFUE @B HpTBTE B Jher afiona
tetdg,uvAﬁ’tm onebsienalbduded ipahd ifield aff cdfaong, gmatiblagxamples being

and 100 m i.e. coating
F&éﬁf\sﬁgﬁ’gﬁ’g ﬁg%’}/}%ﬁggﬁﬁh excl udi ng agent D, over

tot al \QeF gatticaler epbodinent R PR OnG HICROR g 80 VETRiHhe

Binddifitd releasd oirbe t—\amy theOrefetcdr hivadpattiotes koststd aipalrgle/layer

{ ata%ﬁéa%‘ Im c%ﬁhf? ~‘§ {n?plﬂ%g eﬂcﬁgﬁagﬁ&n%dtlﬂﬁts%ggﬁﬁg
e or a

e- ot her sp ons _
nBki fi ed-rel ease phar maceutical form In particular,

t he ph&[v@ﬁﬁge&mlgaihefc@ﬁﬁgaﬁ@ arsdfﬂw:nt ﬁief:}himcal areathit®Avoid

b
te%glg\eﬁg?%ég yrsg?g in %rgalg?r?l trﬁbtgc re?ea‘t;e of tﬁea X.IPr}]lgS ?ndeg MYhis
bebilie o the cfoewlgwtmmc@meh@ nhﬁfsraal mltr:mtg e¥am #@r corpplete ehign

3f theWphid Q)@E&Qe@fn%o%ﬁ? férl doBfing FRKhESEB Rtwdeh e um and
p]{b%r maceutical form ac vent |

(B o P8 R0 ST, R P eoBaue o7 e 0 B d gl
viegightwif the miaropettiglepbf iperdcodsind €59. of between 1 h

and 3Q; f, 11'1%{0?&&{ Abhdte %at Rt Weefordlityt ofaﬂg)h@;ﬁrégrstah&e {sSnot

W t hi n t undergé}g I ng of. those skil fg) rt
SRR e praeTie P LE BT TEC B§RNPRS St Fa ot éfease
qﬂﬂmbﬁtndah fand/ dn paliccknehs phbrmisdanticaaformgaccording to the

R%&k}SH e b g&;ﬂﬁ%qtotﬁﬁrqu%%béf 5FAPfha n‘E% very W1d|e variety of

m crop artic ceut’l ca
é@@é’ﬁt“&bl%“@‘éhﬁ@u?fcb%gé W]EW&F‘F o arm%lkgr%?c’rréﬁpr and a
riglv@usdre€ aRagipkylies greater in an al cohol -free

O A bl OO A oy i B
‘IIWSSAH@ & ad]hﬁﬁhﬂ r¢leasecafiibd AR overod YRYY E’Yllﬂe ‘{Ell@tEl@é pi:rg:}qis 3 g. of

tifelﬁvﬁl af hOghdV\IR @loﬁege?éﬁﬁ%lf be?@eﬁ QNp %HEOHSlt haty § Eslswﬂ;hm the
Su%dgrstagdnlngn O}M%togcr sﬁﬂed %nntgo Ul%o %djlugt the re eage ll;lr%c %39 Vg}y%n%nthe
composition and/or thickness of the coating, in particular, and/or the mean size of

the microparticles.

The agent D is a pharmaceutically acceptable compound whose hydration
or solvation rate or capacity is greater in an alcohol-free aqueous medium than in
alcoholic solution. If can be:

—a compound whose solubilization rate is greater in water than in alcoholic

solution;



or a conpound that is insoluble in water and

al coholic solution and swells nore, or nore rapidly,
in water than in alcoholic. solution. Preferably, the
agent Dis selected fromthe follow ng group of
products: - crosslinked carboxyal kyl cell ul oses:
crosslinked carboxynethyl cellul oses (e.g. sodium

croscarnel | ose), polyal kyl gne oxi des gf & ransiation W02007/093642
pol yet hyl ene oxi de or pol ypropyl ene oxi de),

(hydroxy) (al kyl) cellul oses (e.g. hydroxypropyl
ced darhmseq tHaysolvkleliowetef o inddiRMAE] in alcobawrdobiigrl Ky

G eJnJ Al g%ip%an& ﬁlagrs &@!@@% %Eéi’ %hd Q]%J)ﬁdl'ilc Qsigdonnd sl sore,

t hereo | ul oses

A BE PPt i Wﬁté’5 than ; ?05819% ?Oili‘ﬁloﬁot assi um .
poI y s decthablyds agent B.is Seiem&tilﬁwm e dolipvesg greumof preduzis;

wh g%shglgdﬁdp&}%txgalg%{r%ﬁ QT o0Gnkd L 8S:30EHGE ce(ll%lcgcs (eg

ycolate al gl hates and sal
tRéupoFosaErllass)sodi um al gi nate,  guar gums,

Caiﬁdlymeﬁeﬁﬁ I’d)Sudes (et pblybtayisne oxpiairipapropglbnd @ddds and
@?&%@Y&?@I{ fllﬁgge’s 3 (a t%a %d@%ﬁhﬁs céiﬁ?d’sgo%\épromellose {or

ﬂ@@ﬂ@@ obullns and m xtures thereof, - clays such

ascahmszgﬁyltc@uulb@@ s, tc@ﬁboxmns'ﬂﬁ}d cmuxdsu)rm shireheodt,

Par f er.abl agent Dis sel ected from
tTﬁéW@?ﬁ; %ﬁyaf dﬁm%¥¥*6@%§hcts - hydroxyal ky
cepﬂuﬁ@we&uﬁﬂmg hydr oxypropyl cell ul ose,

hyﬁg§gﬁg HPMC] ), - guar guns, 15 English

translatlon §007/093 42
e native starches (e.g. maize, wheat or potato starch) or modified starches (e.g.

modified with sodium glycolate),
» alginates and salts thereof such as sodium alginate,
® guar gums,
e carrageenans,
» pullulans,
 pectins,
» chitosans and derivatives thereof,
« and mixtures thereof,
— proteins, .g.: '
» gelatin,
¢ albumins,
& casein,
« lactogiobulins,
« and mixtures thereof, _
— clays such as bentonite, laponite,
— and mixtures thereof.
Particularly preferably, the agent D is selected from the following group of
products:
"~ hydroxyalkyl celluloses (e.g. hydroxypropyl cellulose, hypromellose [or
HPMC]),
— guar gums,



- carrageenans, - pullulans, - and m xtures thereof.
The agent D can be incorporated in different ways,
optionally conmbined wth one another, into the
phar maceutical formaccording to the invention. It
can be: one of the constituents of the AP core (or
uncoated AP microparticle), i.e.: in the inert

support of the microparticles, and/ Ofnglid cbdigioh @)BF07/003642
contai ning the AP, deposited on the inert support of

the mecr ogxarti cles, and/or in the granules

conf&I& T HY>t he AP; and/or one of the constituents of

t heulbdais, ng of the microparticles; and/or mxed with

th%nmng}&&@g{ht&?kes and/ or one of the external

constituents of a nonolithic form(e.g. constituent
of a - EeHFMED e9abq mgompratedtiaslierensrwayapertioaylly ¢ambaned
f miithtone ahakdrnint tefpbldectuianti® Becotdify ROBOInvBhtich. It can
ppgsent in the AP core or uncoated AP microparticle.

_Préferably, the agent Dis present in the core of the
nmi-@RopHhe fatséent obhe Affrgr (onincgated AP @igroputtle), abl y

_ of -1§%ﬁ&né,effporpéfth@§ndr@§aﬁtciesmI ght of the AP core.
nvenﬁsl on, the agent OIDthe

o "BRTERE DoderthgeBRR e e e GBRTIER oRdte SieR ARG

cam@ronatt@mgent D can al one const itute a coating
I ay%ﬁd;ml ﬁ@ﬁadgqmgﬂescgég@n@% t{l@gpcoatl ng that controls

ﬁ%ﬁ?lfoS|§l I't. can gl SO
PrYREQf e fOnHUZRI o HFlCB?Fﬁ?gIG;ﬁ IB‘FIOPH%‘C]@E)at i ng
thamdfcgonmemmthﬁ& mipchiphitields;r eI ease of the AP
- Pr LSt
e ARt e 21 B Bl s BEERERIGR SIS Bhyfhetbra
t FESHHeaptingef g bl ‘?SPrFé}i’é ébatl ng. The fol | owi ng
conpoundgirarabelinganchiie M@Mﬁ@h 1513 @éeﬁf BHS?pfesetnhﬁ the AP core

p&l g?i{tedbﬁlﬁi) %% ﬁ %J[lc ek)l et%erf?bsly S é %eent Brlsggrtesen GIE\? ﬁ%‘e Of the
agErparcies is an émoeei Off5r mﬁ%arrefg Hylst o teefWosef thototal

I—l%@h,ofgﬁmmmrgar boxymet hyl “cel l ul ose, pul | ul an,

starc col at ur.es t.hereof. a.thi rd

enbodﬁﬂ%r% géwt 6%‘ I i rhigRet et ﬁéﬁ B} fhggpating of

ﬁhagécrgpam@tsanhm b @re,pid iggns Domanelae cofistitablzebsting layer

lﬁﬁhfygﬂ (ﬂﬁsnﬁé"l@m %&[n%pcﬁa{ttcbﬁt!r&§the-ﬁmusgfnaqw:aﬁsalso HREhix& Rith

or tab hni ques known_to

re, ob
ﬁ?&%ﬂ% % Land ﬂptt il to?)(heém@fm gV s R modified Telease
e:>ftthm$Po mrdarabkynpme@smdh is fihenameht c@iting ipre s@oint iofl 3a0

\A;cg?r,al‘;ﬂ% g‘l/r%gto %E/"r ?P ggetlé)tgll \gég}ﬁt%wﬁﬂ C%Hgﬁmtﬂ%ffoﬁov{figg
p:gfﬂpp S OWIeEPYeW@bP hpreferegog: dley pbwmenAvis iad cetluese, the
tetitiadrad isvabtghbil,ahe tiliteactant is polysorbate and the agent D is selected

from guar gum, hypromeilose [or HPMC], sodium carboxymethyl cellulose,
pullulan, starch glycolate and mixtures thereof.

In a third embodiment, the agent D is included in the binder phase of
granules or pellets or else of tablets including the microparticles. The granules,
pellets or tablets are obtained by the techniques known to those skilled in the art,
e.g. granulation, extrusion or compression. The agent D is present in a mixture
with the microparticles in an amount of 2 to 30% w/w, preferably of 5% to 25%
wiw and particularly preferably of 5% to 20% w/w, based on the total weight of the



16 English transl ati on W2007/093642 m xture. In a
fourth enbodi nent, the agent D is one of the
conmponents of the mterial constituting the capsule
containing the mcroparticles. For exanple, the
capsule is in the formof a capsul e based on an agent
- D, preferably based on pullulan, hypronellose ! or
HPMC) or a mixture thereof.l6ln a fifErelidgrieehi 2007/093642
the agent Dis in a coating deposited on the capsule
%u J ning the microparticles or on the tabl et
con aining the mcroparticles. For exanp

capsulle aj Hupla sarbodinggd| Gt jagemdd 1t ae @Sé‘ﬁq ﬁ‘@‘nﬁ%ﬁf‘t&%s‘he
&@ﬂériﬂ[ncow&ﬁﬁé)ﬂﬁﬂ?bﬁﬁﬁle GBhthiding SBe ﬁﬁcr@@ﬁi’tﬂesD For example, the

pr ef nmount 0/ f

RS oyt o of 1P b8 b i n et IERRAALLY based on
~ @mplgn, dvarp@meégse [thPMé?]@as @mﬁﬂretthféeeffourt h and fifth
teEbOd'Il‘ﬂE @iltﬁ%aenﬁmfﬂnﬁﬂﬁ hh@%eh@y 8¢ in"Bdbal dﬁ(ﬂ»@it‘;iféﬂldnﬁﬂe &fsule

e ca e .or en

B RRol Sobob ARl bt o b Bl Sl int o his Rl e
mxanalnott}hﬁe rapshie iss bajedoopaskiib| adt thei prptnp qroatams SOdJUIn
déafb%%&fx Ia&ﬂmo§e stagénte@c ef?sfrabh; h‘?a@'ﬁﬁ%ﬂhﬁ@ﬁ@@% wiw of

invention is

ferahly, t rma [
A A TR LIRS R ?ﬁﬁl@?@&%@?@ke PR RIS
dosagén tharas: (£ihg. fom&bbmi fiftic apbodiments, sAnkiEby) layacmay be

'Cﬁgés%@bﬁgne CEF%Ea oga fgrtl cles. The form accor ding to

I nven so be a nultidose ora
sus perisifanastthateans Drig senrsted-ube Ve ¢ehad H%%f%‘?a“abﬁ (gombined

V\ﬁﬂﬁtﬁne%foﬂfeﬁ RA§ERb $bisitlld @Nincokp@att diffbran e Dot each of
invention can also be a capsule containing a

t Pb‘f“%?o 241" tabl et containing reservoir
m cr ofaferably.cbe gornnrecordieg toathe dventinn is aradaitp of we dayage

TBe RIRVESA! Eae@ﬁéaltmagea@&mse(ec@anama eopuRd omMishdheQNéch
ent s Advant ageously, the form contai ni ng

or eretg
AR %E’P‘ir?ﬁf’iﬂécéesf or the nodified release of AP
al so dbapfoimsesccontivg it | haainyenshar sracalst itsah| pultidose oral

a6 R 3Png &%&bﬂgtﬁﬁwﬁom@)@%@r%s%;avehb&&e@eﬁum&fuah

t t tjcl bl
Thes o THE B e A P LI SER GRS T R JoBpe

-talﬂ&ﬁﬁﬁd&%leo borfiding sesetvoirsmiviopanticley sf AP] {haéabdet|chn boden
e P oy AL e L b

| ubr i deivemagsgedly.aibe dpire epRIpinBE HEN B GORA e r Spewodified
frbiayse lof RGSalso-coRfpRIS&r dbavdntiesal, pharmaceutically acceptable excipients,
" ¢.g. ones which are useful for presenting the microparticles in tablet form. These

excipients can be the following in particular: '

~ compression aids such as miérocrystalline cellulose or mannitol,

-- colorants, '

— disintegrants,

— flow promoters such as talcum or colloidal silica,

— lubricants such as glycerol behehate or stearates,

— flavorings,

— preservatives,

- and mixtures thereof.



- and m xtures thereof. 17 English translation
W2007/ 093642 The final pharnmaceutical form as a
tabl et or capsule, can be coated according to the
techni ques and fornul ati ons known to those skilled in
the art in order to inprove its presentation: color,
appearance, taste masking, etc. The novel AP-based

pharmaceutical forns accord gtoth ention_ar
original in their structure, {]pr esent ZFE rg'ns}{mm]?f'o“w% 71093642

conposition and can be adm nistered orally,
especi Hid Yinalnplirmgéeatictdi foyn.das@stablet offypdaee, can be coated

agef @fb%@%%é tetcgm ana%&ﬂ&aa%ﬂg K.ﬁcﬁ\% R3S S%H H'm e in

sane ~or one and
sﬁ%’ﬁ%ﬁé’inélf?"? gs B@Sftﬂéﬁ?éﬁ las| gppeargnce t@%%maskﬁlmetpypes of
m cr opBlict hEaPWabdl phath@fetidal AfmE ab@a&Bg kd BRtiheSition are

| ease .and _no |f|
oot i URAREE ek R oo R o o e st
of’raH.Y @F}@S@Hf lrbﬂﬂﬁﬁ éfab’rﬂoé@nt aining a d| fferent AP

f eI eaﬁ@%a@%%d&ﬁ@eb& ﬂotrﬁzx &Mher&li RS QRS é%f)bdl@ ond RS the
I nv

sent tion re eC| al | :
AR DAY FICCp e POHE e SUPT AT ppifked oaly, ot e
ch’a)r ipgsed imdendparticleh with idiffecon tAd mkas kieticgleig yitbfimmediate

PRIULALIIONSAIAED rdlia68 ORGhEY ALPLS: acﬁéﬁtggegﬁpltg Rbd %S(gr ore)
dlffeglxﬁ&éfro one anot her at | he nat ur H}

FBes clesndfy corpamg o0l O Steot e gave rig its
aowalt mieasdymofilei ckness of the coating and/or the

I
f 0:3 tath qu?ﬁrs gf‘ tfpes eﬁgﬁ%mﬂ@f; r-gﬁfes F%rsg fi! tb ni’?rﬂﬁt'uﬁ%mgﬁrﬁculate

timcroparticula
gpuqa %W%ﬁz lna@laqléa@ttama/@p@wésefmpulatlons of
rﬁ&&f@ﬁﬁfetels,?da&ﬁpc}putaﬁoﬁh diffetifrorABne h@d&ﬁ&ﬁlek@t Reiht @Sture of
: ¥ ease e
8 Puprkiol JRE 8L Bob o SRRCRE oFBik 75 bRy FERERTOr e
r‘é’la’é%@dl’@ﬁ@tlp‘@@m%@m}@g%%%t i nvent| on furt her
r el at emet ;Qes%ﬂmﬂvteﬁtmncﬁﬁtﬁél‘r feldd| Bt £ AR 0Rpar@ibil b C;ﬁ&'anna—
c ﬁr&ag(gulonall rngg ﬁnxture f set)(“gﬁ,l tAP
eat Them gt 4P WEOPYPSFT Mipgllieren
halghssgkihetmnt ¢.gatvith rmmaﬁfaeer miﬂaser ehkapéiflei melehsesor else with

\éﬂﬁ&chﬁé!i relefg! agbc{}ﬁm? td aﬂe;eﬁi JeRBse metueyst Pever t hel ess

e e asi ze a maceutl C orm cor |ng
DS IR AR @ﬁe*?tgono‘f?lr%%r I Bt RO e para-
canticab®rpraddicinsdly @spaisep raghmtmkabﬂ spvaslad P dadeof them being
GRS innzgicH %FH&».Q Qxa&l Eﬁﬂﬁfer&g ’&%égg i&gﬁ S or e,

reservaolr m ropartlc?%s contalnln
the i nvhovt BRPlyiae adleaitatignt émﬁfsr@\f%%w lepbe emphasized that the
rphemepaittichichas aas)rdldgfd fhe tnabinteis oo paﬂlhﬂarpuaaaﬁ aita @rtan

%f ﬁeﬁﬂeﬁn ! oﬁr?élé 'd% er fe |d8£ n?;;}%]nn'al%?nl‘ljtm@ oneo [ufmdredgl to

et’s
éﬁgﬂ%?ﬁﬁﬁmf @l%@m@ﬁmﬁ?@mﬂﬂw or capsul es. Finally,

the | PuRIRneR, ke iRehtiéerakes ¢ ahafsd BPrRY @fcroparticles as
Ie T3PS %ove %orttﬂeegitege?ratmn of multimicroparticulate oral pharmaceutical or
dietetic forms, preferably as tablets, powders for a sespension to be taken orally, or
capsules.
Fmally, the invention further relates to an improved therapeutic treatment
consisting essentially in administering a phanmaceutical form that is safer as
regards the risk of dose dumping in the presence of alcohol. |



consisting essentially in admnistering a

pharmaceutical formthat is safer as- regards the

ri sk of dose dunmping in the presence of alcohol. is
English translati on W2007/093642 According to

another of its features, the invention further

relates to the mcroparticles per se as defined

above. The present inventiol8 further HEnglisat@gaibowDie7/093642
processes for obtaining the pharnaceutical forms

accor dA&grcﬁr%e 1%k gnétﬁ] oqft 1%30%?%?&3 dglined flglg gﬂlﬁ%h gﬁéhgf’ﬁ g the

processes se’\/era
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ag o ST 9R c APPgpally Wil ogg| @ BeEs graEnt P or
avhdingaceuticg by a}pﬁptgblokxcﬁ;ﬁﬁntaphd/onal ly with one or nore
agﬁ&tgstmﬁla%'bn BRAPTBSEIEIE Rl ¥ne AGESPLARLE %?({Sﬁapﬂng&ht?caﬂy ‘

I

as a ersion or soflonlnanage%ouso
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é‘ag.@fbi&g(cf ?eigr %{ﬁ%& m croparticles of AP by: -

ying, rn a ftluidized air bed, of a solution or
d’ %Jﬁé(r@ 6h Ao riphipra g wish engrorets 2gsbipd Limdsharmensaticlly

anckpopld maﬁdmfs ane d&beﬂ@i@ﬁ Qr SARAUNGS a&et%agi fno&gQu@ 8d1Qent
G e e microparticl es”of

Olﬂ% g%‘/eer{ 853?@%1350%$8?%??2ﬁ%‘g] “Mith one or rnore
a@émlg @,POWId@eratS@@qflﬁd‘ropart icles of AP can
Q)?bfe@ﬂﬂ{é YsePRir ﬁﬁ%;ﬁﬁmﬂsbhzﬁ? ?L "gr e agent s Db and

epar i e drug by:

gl i Pt 5% of Riolione of A Beiabiniog otags more
rcelstevunds A andcB apdopiiclalg onef oRorevdotipoeis 3y ait/orD beto the
'nﬁEx%Bﬁ’H@lEé gnaPNER rﬁﬁﬂ)?)&ln%? Bf é?%%/eéa%e b n coa{%l )faleﬁ)geh%nd

ervoir mcr opar es o ti onaa%)y
eOTalfFft L2°Bs B thepteaiehapisioprdisies pf A0 e famoeally be
ea(zﬁecpmlmbsc ortrﬂorglag&teﬁDiﬂbl et; this tablet can
' [ oatlng drumw th one or
E‘Eéﬂe&% et:%(esﬁ%ég taini (H}lgefa ent D and/or
@éleww@ PYrugen/ m@ti@x@ﬁ thé easersoir gricroparticles of AP
Mm)raﬁdgkﬁit IDloiBr ﬁl&roﬁﬁlﬁloﬁ%&@ﬁé{ﬁhlés oF sGEHRRAG! | lC: esbof AP
into capsules; the c tiona e coate
oiging AR s e SRR o e PtnettR Wb s U P e
a!gbmbmcmmq@lhbracmpaibhaemmmal foy gize cetabdds] ehis tablet can
BpfInRIP &ate@lin a coating drum with one or more layers containing the agent
D and/or pharmaceutically acceptable excipients; or

— introductien of the reservoir microparticles of AP into capsules; the capsules can
optionally be coated in a drum or fluidized air bed with one or more ageﬁts D
and/or pharmaceutically acceptable excipients; or

— introduction of the reservoir microparticles of AP into sachets, optionally with'
one or more agents (D) and/or pharmaceutically acceptable excipients; or

— introduction of tablets containing reservoir microparticles of AP into capsules,



- introduction of the reservoir mcroparticles of AP
into sachets, optionally with one or nore agents (D) -
and/ or pharmaceutically acceptabl e excipients; or
-introduction of tablets containing reservoir
m-croparticles of AP into capsules, 19 English

transl ati on W2007/093642 the tablet containi ng one.

or nore agents D and it bei ng possible for th

capsul es to be coated withl®ne or noF®! @‘érﬁ'la%"“ﬁ'ommmg%“z
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Figure 3 shows a pellet or granule 39, obtained e.g. by extrusion, which



under standi ng of the invention and nmake it possible
to denonstrate its different enbodi nents and/ or
nodes of inplenmentation, as well as its different
advant ages. Various enbodi nents of the invention are
illustrated as non-limting Exanples in Figures 1 to
5. Figure 1 shows a mcroparticle 11 whose AP core 12
is covered with a coating %3 on whi gy ﬁ'ﬂ%sﬁ&ﬁ%')gﬁw’eﬂsmz
i's deposited. The coating 1 contains t pol ymer
the plasticizer B and optionally the surfactant C
Ebgreine nAcropotisleal hiic p ekt plrdse 32 kowhosg APeasbee 22ot D.
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cro {l\ﬁc and optionally uncoated AP
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m cr opautd &Islecsma capselorsdi whpse avallid 1sicavasef wih a eeatgng S5

LKAl 2o8hCb ONRE Lhshie SoandpRtrhieRdpdtiVes 51 according to the
i.mmedi ate-rel ease. ni.croparticl e

bi nder
ERRPUTT g e agaRt BEOPFRES aBtG %ﬂ?ﬂ BB Erelcase
mmmmmaﬁdeating 45 contai ning an agent D . The agents
and D2 can be nutually identical or different.
ure 5 shows a capsule 59 whose wall 56 is covered
[@§%t|ng 55 based on an agent D. The capsul e
59 contains mcroparticles 51 according to the

Iﬂv g)éf af nAcﬁ'logtr g&gﬁﬁrysv aggng PR Abhinfiied n Gnert support of (

te-re m croparticles.
ﬂ@ﬂl@@anpl e 1. Acyclovir capsules - the agent D
iSsercont ai ned in the inert support of the

mcrog ticles tep Vb 169 gd egE@f@/
| ol RN 17 G o Y LB
bl P F b ST

?ﬁ ErR0BLTRAEs60)3A 8 flideded alibad Cﬂuﬁﬂ@@@‘u)sco) in a
wrllzed air bed (datt GP . Step 2: 14gof

* cellul ose (Ethocel 20 Pr em um Dow), 9.24 of
cel | ull dsg of atwt atlbidrat(Fthatd J0CABmIEYDpS/) Fad¢ rga¢f)celiuiose

%aé&eguﬁat@ tholwl@ﬁtﬂia%aﬁ)-rv‘@@@ of ol&’ﬂir&ﬁ@%b @Ren 80/
|LH“‘lfnfﬁ) )@‘Pﬁtrlgégetg gf trie ylr c;trate(gl\\/?o ex%xi are AJbI lized

e solubilized m a mixture
composed of 94% of acetone and 6% of water. This solution is sprayed onto 56 g
of acyclovir granules (prepared in step 1). ’
The microparticles obtained are then placed in a size { gelatin capsule (to
give an acyclovir dose of 150 mg per capsule).
The profiles of dissolution D (%) as a function of time (h) in 900 ml of
0.1 N HC! and in 500 ml of an ethanol/0.1 N HCI mixture (40/60 v/v), with paddle
stirring at 75 rpm, are given in Figure 6:
It is seen that the dissolution profiles in the media 0.1 N HCl and
ethanol/0.1 N HCI (40/60 v/v) are very similar. In particular, there is no substantial

acceleration of the amount released in the presence of ethanol (i.e. no dose



conposed of 94% of acetone and 6% of water. This
solution is sprayed onto 56 g of acyclovir granul es
(prepared in step 1). The microparticles obtained are
then placed in a size 0 gelatin capsule (to give an
acyclovir dose of 150 ng per capsule). The profiles
of dissolution D (% as a function of tine (h) in 900
m of 0.1 NHC and in 5003 of an eeiramnobiion YOp07/093642
HCI m xture (40/60 v/v), with paddle stirring at 75
r@mhpidde given in Figure 6: It is seen that the-
dISSO| ution profiles in the nedia 0.1 N HCl and
et hanol /0.1 N HC1(40/60.v/v) are very sinmilar. In
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thenppount rel eased in the presence of ethanol (i.

do"se 30 English translation W2007/093642
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. @Iﬂaﬁlﬂ:ﬂ‘/@l 1/ WHCI Md?@l-{/éf%r@ Qexﬁr/ i@llﬁ?r fh ﬁéﬁ[@é}a? ' r‘l: {2 o substan]nal

? ICU ar here is no acce era Ion

SR 161 TR ¢ ﬁaSF%é“ﬁP%%é@eo?f ethanghdi.c. (1o dose
dmnpio@ce dunpi ng) .

Example 3: Acyclovir capsules — the agent D is contained in the inert support of
the microparticles and in the capsule constituent -
Step 1

- 288 g of acyclovir and 72 g of hydroxypropyl cellulose (Klucel EF®/
Aqualon) are dispersed in 840 g of water. The suspension is sprayed onto 240 gof
guar gum (Danisco) in a Glatt GPCG1.
Step 2:

9.84 g of ethyl cellulose (Ethocel 20 Premium/Dow), 0.24 g of povidone

(Plasdone K29-32/ISP), 0.24 g of sorbitan monooleate (Span 80/Unigema) and



Exanpl e 3: Acyclovir capsules - the agent Dis
contained in the inert support of the mcroparticles
and in the capsul e constituent Step 1. 288 g of
acyclovir and 72 g of hydroxypropyl cellulose (Kl uce
EF(r)/ Aqual on) are dispersed in 840 g of water. The
suspension is sprayed onto 240 g of guar gum

(Danisco) in a Gatt GPCGA Syep 2: 9. 84,4 of et )
cel | ul ose (Ethocel 20 Prenium Dow), O. 2"4%9&(‘3)5#‘3(?’0“rw 2007/095642

poyvigdon Pl asdope K29-32/1SP), 0.24 g of sorbitan
nglcg%% 8@%&@&{ @ggﬂ%mé@%HP%ﬁ%SOhﬁdiz@iinmimwh composed of 60%
t rednsdtertsi aod A0B2G0H0D3642 Thik s68tish Qo Gast 0w :
(@aahics htherfelpane sol ubil i it B P SRGe ALt of acyelovi
conpos of, 60/0,01p cet one and 40% of isopropanol .

This soPtfPgRPIECclspplipae awttberdBagdaf asstaech @defable capsule

gr(based es hyproarRsRor HIRMED (% g ' i
oltalped are then [SI aced ]lgn( aggg?g agg,c\q/(;e‘glg?‘%log 50 meper
capsule (based on hypronellose [or HPMC]) (to give

an acy&Modissoldinse piofiles50 Mg peof (CaPSICEInd FN800 ml of an
diethsd|0t1i 10 BN mafivkes10i60 vAO Ol Ot N and in .
59%%1[51 g.of an et han%ll /O.VI%N I—ICPﬁrﬂexS{t%%% %ﬂé‘ﬁ {7 gyren n
W th paddle stirring at 75 rpm are given in Figure

8: It Hsisswen thitathet Hissoflitoaoprotiledrinpmef inb@s 6.0\ BR ang

medtlin1/0.1 N NciHGoy, iy LN, HC 0/60 v/iv)
aﬁ%el%ér% I %{n Si nﬂ'lh-llga r@l‘?ﬁ) %%P?P glill}f"%? In Pl %[3'1( 1giyis no substantial
SUBSTARTT & 13 A0ABY &¢irased o thehercasnoent etidnehgied fondose
t fEnprgsence of ethanol (i.e. no dose dunping).
Exanple 4: Metformn capsule - the agent D is m xed

v%‘tch ths_ mcroparticles Step 1: 350 g of netformn,
SO “n HRBRY 5 9p§e c &hd agienss is e eith the microparticles
Ef¢r )/ Aqual on) and 100 g of sodium starch glycol ate

(Pri maigl/puehe) are, di rsed in 700 g of water and
ey oof o RN LLORGFTiopd odlitad afiuonl e Somipn

¢4 Jtde Junsupoancs ebyokte @riGopl/AvaRDEe. diSlapd i 7828 of

grandr 7 gef letiage TR Bagel 20,RLe " og 35

?%)arfi@o?lnt 3 {Deat e (Span 80}%2?({;8#%;@ of gua @‘m

a la]tt ; ; i ili [

of castor ol % it Huilerie) are solubilized in a

®{sedir e conposed of 60% of acetone and 40% of

| sopr opRBOMf. ethylNESIuRRE YEIRQRT 19 eg Ot 9,390, 9 b

AhBSELOT SR 8BRS, (R &par SRV ) 22 ap Ygbican

onooleate’ (Span 80/Umqema) and 31.2 g of castor oil (Garbit Huilerie) are

solubilized in a mixture composed of 60% of acetone and 40% of 1sopropanol.

This solution is sprayed onto 390 g of metformin granules (prepared in step 1).

Step 3:

200 g of microparticles obtained at the end of step 2 are mixed with 65 g of
mannitol (Pearlitol SD 200), 30 g of hypromellose [or HPMC] (Methocel ES),5¢
of magnesium stearate and approx. 60 g of water and extruded through a 1.5 mm |
grid (Fitzpatrick MG-55 extruder). The rods obtained are then spheronized on a
plate of roughness 1 mm at a speed of 1500 rpm (Fitzpatrick Q-230.T laboratory
spheronizer).

The micr()parti_cles obtained are then placed in a size 0 gelatin capsule (to
give a metformin dose of 80 mg per capsule).

The dissolution profiles in 900 ml of 0.1 N HCI and in 500 ml of an



200 g of mcroparticles obtained at the end of step 2
are mxed with 65 g of mannitol (Pearlitol SD 200),
30 g of hypronell ose [or HPMC] (Methocel E5), 5 g of
magnesi um st earate and approx. 60 g of water and
extruded through a 1.5 mm grid (Fitzpatrick M55
extruder). The rods obtained are then spheronized on
a_ plate of roughness 1 %at a speeghsRh ohalQn MM07/093642
(Fitzpatrick Q 230.T | aboratory spheronl zer). The

m croparticles obtained are then placed in a size O
gidhmtl/0r M 21638 whistufe @0/6§iwa, withpaddlsrstimingdi S& rph. BOLiyep in
ppg{lrecgapsul e). The dissolution profiles in 900 m of

N HCI and in 500 m of an_.32 English.tr
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0 To sl ow down the rel ease of the AP further,
F%%m ra?( lled in the art may in particular increase
the size of the mcroparticles or increase the -
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b @ FlRbdsP of 40/60 v/v (rlght jar in the Figures).
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gﬁ%%ﬂ)e Oj @l Ghikh sw Yqﬁ&}: in WQM{ Mhl%oﬁw doRuidRr e in

than 1 n a olic_solution re-11 sho t he
case Bugu@ Kuthervamcecphat 2 F@S@B%}E}?tés gﬁﬂ @éfwa%ﬁ Ut gt
R whdtethaablahixatrdanothistasd gueegum {Grirideicd® GasDapimp). gum
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appear?nce a e case t ance
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hecAARhRibatiNae ftir HEMECU M ethodel? EXDiw®). case
hypronel'|l ose [or HPMC] (Methocel (r) E5/Dow). Exanple

6: Metformn capsule - the agent Dis mxed with the
Eixgmplea: Magfoersin @peyge 1 theligeny Iyisamixewitlo thei wcwpéﬂwles
sphLybilized in 2348 g of vvater The sol utlon i's

98/ gﬁg’?(}@ggﬁ)gﬁl\g%gp%ném@i JJ :lze%lsjg:éggegr Swa er. 'f‘he solution is
sprayed onto 300 g of cellulose spheres (Cellets 90/Pharmatrans) in a Glatt
GPCGI.

Step 2:

249.6 g of ethyi cellulose (Ethocel 20 Premium/Dow), 19.2 g of powdone
(Plasdone K29-32/ISP), 12.8 g of polyoxyl-40 hydrogenated castor ol ( (“remnnhnr
RH 40/BASF) and 38.4 g of castor oil {Garbit Huilerie) are solubilized in a mixture
composed of 60% of acetone and 40% of isopropanol. This solution is sprayed

onto 480 g of metformin granules (prepared in step 1).



Step 2: 249.6 g of ethyl cellulose (Ethocel 20
Prem umi Dow), 19.2 g of povidone /P. |asdone
K29-32/1SP\ 12.8 g O f pol yoxyl -40 hydrogenat ed
ntcastor oil (Crenmophor (. " RH 40/BASF) and 38.4 ¢
of castor oil (Garbit Huilerie) are solubilized in a
m xture conposed of 60% of acetone and 40% of
i sopropanol . This sol ution3ds sprayednglighzgiad@0V@Roer093642
metformn granules (prepared in step 1). 33 English
%r%%I ation W2007/093642 Step 3: 6 g of
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? E%&%px%%iﬁp%%éﬁ@g%{eﬁﬂ?og& n?%te%%&f orm conpri si ng
m croparticles of the reservoir type for the
nodi fied rel ease of at |east one active principle
(AP), characterized in that it is resistant to
I medi at e dunpi ng of the dose of AP in the presence
of al cohol. 2. Form according to claim1,
characterized in that the tinme taken to release 50%
of the AP in alcoholic solution: - is not reduced
nore than 3-fold relative to the tine taken to
rel ease 50% of the AP in an al cohol-free aqueous

medium - is preferably not reduced nore than 2-fold
relative to the tine taken to release 50% of the AP
in an al cohol -free aqueous nedium - is preferably

not reduced nore than 1.5-fold relative to the tine
taken to rel ease 50% of the AP in an al cohol -free
aqueous nmedium - is preferably sinmlar to.the tine
taken in an al cohol -free aqueous nedi um ‘



according to the simlarity factor f2; - or is |onger .

than the tine taken to rel ease 50% of the AP in an

al cohol -free aqueous nmedium 3. Formaccording to

claiml or 2, characterized in that it conprises at

| east one agent D, which is a pharmaceutically

accept abl e conpound whose hydration or solvation

rate or capacity is great er, in an aI? ﬂ?luanslﬁt%‘r?w ,,007,093647

aqueous nediumthan in al %ohol ic soldtio

according to claim 3, characterized in that |t

conprises mcroparticl esCLaiM8he reservoir type:

-whose nean dianmeter is |less than 2000 gm

particularly preferably between 50 _and 800 m and
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cro artl - é
612 F?}TO'II? aqueSHSdP%qMPn the layer containing the
AR prdfepabhi hafdedmed heré Hent2-Sljppbative of thehigne taken to release

% LRRTAD ) SiconANdohyddls bt anul es cont aini ng
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of® Rr%’g 311?? Y ﬁ%ft‘??‘t:’l“é? ti%hérf%lﬁ TRAREAORG Bog fagen to release
% O harAn mlaaalcohdﬂd%saraqm ﬁfedmhe ext er nal

Ci’s” g{etér&b? tsﬁnﬁar acgl‘g”{%&t { g:%nalc%hol@erenlq%%&gr e

ai m rize e agent
fﬁce@@atoﬂw sippEitafacks iz i n an amount of 5%to 70%

Whiis ﬂh@ér&hﬁbﬂté Brhe 15U 116 r602%6e V0% of BRSLH i©RAn tak®hol-free
t ot al %ﬂt of the AP core. 7. Form according to

S B “"Nar acteri zed in that the agent D is present
in the coating in an anount of 3 to 30% wW w,

P r ef qfcfi‘fﬁl ééc&fiméQe("cIaQn 2080 W WarabesRd i m @Hht ‘itrh%mtpﬁgr;@' at Ieast
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mlvanum eathCﬂ” feapdedty i3 greefalii ot lagohdlrfraraganmuy mhedidm 2hanoin
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4. Form according to claim 3, characterized in that it comprises microparticles
- of the reservoir type:

— whose mean diameter is less than 2000 wm, particularly preferabiy between 50
and 800 pm and very particularly preferably between 100 and 600 pm,

—and which individually consist of a core which contains the AP and is covere

d
with a coating comprising: 7
» at least one polymer A that is insoluble in the fluids of the gastroiniestinal tract;
« at least one plasticizer B;
» and optionally at least one surfactant C.

3. Microparticulate form according to claim 3 or 4, characterized in that the



25% w w and particularly preferably of 5%to 20% w w,
based on the total weight of the mxture. 9. Form
according to any one of clainms 3 to .8, characterized
in that the agent D is selected fromthe foll ow ng

group of products: - crosslinked carboxyal kyl
cel l ul oses: crosslinked Cargoxy”Ethyhmﬁﬁkhﬂh&ﬁ%ﬁpmﬂm%@@
(e.g. sodiumcroscarnellosé), - polyal kylene oxid

(e.g. polyethylene oxide or polypropyl ene oxide), -
@ksndPoxy) (al kyl ) cel lul oses (e.g. hydroxypropyl
C—QJnl? 'df %%ﬂhﬁ%ﬁ@%@h‘l@%lecérg Vor UBFJXEE)AP mic! R, Ky

cel.i ul gses . ar boxynet hyl cellul.ose) and’salts
t MR Bfmert SUPE P %%‘émle%%;er ed or
meandor s thal Ilayemegontammg) kimcAP] dapogiet] amstheiinert support of the

, WEQ&M gﬁaggrldes e.g. native starches (e.g. naize,
eat ortgotato starch) or nodified starches (e.g. 36

EfGNYehintthegranues ORtpIn? 1693642 nodified with
SQﬂd/ldmngal ofely @hetuent@bthd edatisy afible sidlrémrtidier eof such

' af@% | Wy %wglltﬂ&?}n?dropaﬂg%gsr guns, carrageenans,
pu

ans, i'tfosans and derivatives
ttaed/epene of tmtqm@%mm@lmﬁ@f egfopolithigdoroei ns, e. g.:
gel atin, al bum ns, casein, Iactoglobullns and

Prpon 1 SESHR o slif, S¥bapadiin T 1 sgefit D is present in
Kiel AP oy mpar whowlt af % ha 7H%ceiw, iprdtralilp of1 5% cor @1 gv/w,

me@extmgmp&elgh@f@ﬁeﬁc&@ 9, characterized in that
. the agent is selected fromthe foll ow ng group of

products: - hydroxyal kyl cellul oses (e.g.
Ay dr okyrpr eqytdingetol didios &, chasaptedrad| ih dlse tHeotgent D is present in

the coating in an amount of 3 to 30% w/w, preferably of 10% to 20% w/w, based
on the total weight of the coating.

8. Form according to claim 5, characterized in that the agent D is present in a
mixture with the microparticles in an amount of 2 to 30% w/w, preferably of 5% to
25% w/w and particularly preferably of 5% to 20% w/w, based on the total weight
of the mixture. - ' '

9. Form according to any one of claims 3 to 8, characterized in that the agent
D 1s selected from the following group of products:
— crosslinked carboxyalkyl celluloses: crosslinked carboxymethyl celluloses (e.g.
sodium croscarmellose),
-- polyalkylene oxides (e.g. polyethylene oxide or polypropylene oxide),
- (hydroxy)(alkyl) celluloses (e.g. hydroxypropyl cellulose, hypromellose [or
HPMCD,
~ carboxyalky! celluloses {e.g. carboxymethyl ceiiuiose) and salts thereof,
— celluloses (powdered or microcrystaliine),
— polacrilin potassium,
- polysacchandes, e.g.:
 native starches {e.g. maize, wheat or potato starch} or modified starches (e.g.



HPMC] ), - guar guns, - carrageenans, - pullulans, -

and m xtures. thereof. 11. Pharmaceutical form

according to any one of clainms 4 to 10, characteri zed

in that: - the polymer - Ais present in the coating of
the reservoir mcroparticles in an anmount of 70%to
95% w/ w, preferably of 75%360 95% w vinalfsltranslation WO2007/093642
particularly preferably of 80 to 95% of the total

M@h&d}ﬁemltﬁgﬁl&gg Bgicexcl uding agent D, - the
B is present in the coating of the

t.acizer
r esaigl{}%}f’sra% elitoihgrert Rk as sodivaalzizstaunt of | to 30%
w sguapgwefier ably of 2 to 25% w w and particularly
prefahaklyof 5 to 20% of the total weight of the
coat I ng excluding agent D, 37 English translation
?AB93642 - and the surfactant Cis present in
thepecmti ng of the reservoir mcroparticles in an

% preferably of 0 to 20% w w
part| c%l%%lvmvesgeédrogbl y of 5 to 15% of the total

vvélag Fﬂlﬁfmﬁﬁl@?r@tﬁatl ng excludi ng agent D. 12.
Flr;aﬁmgeygi cal formaccording to any one of clains 4
I]‘,;lmcharacterl zed in that the polymer Ais
sel {e’d fromthe foll ow ng group of products -
vvataélummﬁsol ubl e cel lul ose derivatives, -
(m@m)lgcr ylic (co)polyner derivatives, - and
)f %I%f(ﬁ% &hereof 13. Pharmaceuti cal form accordi ng
5 9% characterized in that Ais selected

frandmhreturfeotﬁemufng group of products: ethyl
Celd bl R58s b&%,k{él Blggl} ;acetate- butyrate, cellulose

ace ate, %1 ype B ammoni o- net hacryl ate
Mg therepfidr agi t (r) RS, Eudragit(r) RL,
Eudraglt(r) RS PO, Eudraglt(r) PL PO, poI y(met h) -

Eudr a NE 3 and m xt ures

?ﬁe M BRI gt SRl ot B b e At Glems
Bep Sgchsmecearizad ar Kyt fheefzentrRds sdettedPham rthe Elloivixad grbay oF
@ﬁ)ﬂmﬁﬁl ng to any one of clainms 4 to 13, characterized

cfrxai pe% sticizer B is selected fromthe
o?’ Sty gFOPSET  {5roaliwdraxyprony] yEerise atgresless  [or
HBMQ%bf preferably fromthe follow ng subgroup:
agﬁrmged gl ycerides, glyceryl nonostearate,
eré/l triacetate, gI yceryl tributyrate, -
Af%s  preferably fromthe foll owi ng subgroup:
ﬁlpllﬁhlﬂgnls pht hal ate, diethyl phthalate, dimethyl

, p%ﬁﬁﬂxﬁfr@sth%e&ﬁty' pht hal ate, - citrates, preferably
fromthe follow ng subgroup: acetylcitric acid

tributyl ester,
1. Pham}aceutical form according to any one of claims 4 to 10, characterized

in that:

—the polymer A is present in the coating of the reservoir microparticles in an
amount of 70% to 95% w/w, preferably of 75% to 95% w/w and particularly
preferably of 80 to 95% of the total weight of the coating excluding agent D,

—the plasticizer B is present in the coating of the reservoir microparticles in an
amount of 1 to 30% w/w, preferably of 2 to 25% w/w and particularly preferably of
3 to 20% of the total weight of the coating excluding agent D,



acetylcitric acid triethyl ester, tributyl citrate,
triethyl citrate, - sebacates, preferably fromthe
foll owi ng subgroup: diethyl sebacate, dibutyl
sebacate, - adipates, - azelates, benzoates,

chl or obut anol , -polyethyl ene glycols, - vegetable
oils, - fumarates, preferably diethyl fumarate, -
mal at es, preferably diethyl _malate, 38 English

transl ati on W2007/ 093642 37 oxal at eg’,’gl‘ﬁ‘r“%‘fsl??‘ﬁB’R?OOWO%MZ
di et hyl oxal ate, - succinates, preferably dibutyl

sug itaduelactant Distréseiias the-cob@igydf tod LHRdir RSk &aficles in an

| onat ¢.ef er abl ie I | onat - t or. ai,l
PRieRsdin sBL R Bty 510 b e M boriy SRR of
tohed &'gfof thegotabieightend ¢het dosiang dxoludingegent . ng t o any one .
of clains 4 to 14, characterized in that the

rfagtant C.i el ected fromthe [l ow n roup of
P b i S0 e GrmkePeal Qartrl o PR ked
af thagthe polsimeds is ixdied frodottie ftlosun g erowp afipgodusedi um

dagisah& i QguRLEEELfsks, - POl yoxyethyl enated oils,
pr ef Sabl,y pal yoxyet hyl enat ed hydr ogenat ed cast or
o]

i(methacrylig) (GURSIBERAENEISSI yoxypr opyl ene copol yners,
- apd Inypaxsestieydo€nat ed sorbitan esters, -
pol yoxyet hyl enat ed castor oil derivatives, -
stearates, preferably cal cium _ma?nesi um al um num or
#pnc Bhampeguical forp gicgarding dpedaim 13t ehiapagierigepimthas A is
pelediel Abhyths Gellowhe kRap W friRES! @hyl cell@oy @ERliose acetate-

“behenat e, .- _benzal koni,um chl orJj de, .. .
B0 P SPAT, SR ok Jhf B Anonigmetieniyys gpobmer

(rskrasdy .RS:GE? iy _nlye,e}@ﬂldf i ROP Bedregiti R PO0. pdle(meth)-
Lory RS REHEE (it NENAID) and mixtures thereof, ethyl cellulose and/or
cellulose acetate being particularly preferred.

14.  Pharmaceutical form according to any one of claims 4 to 13, characterized
in that the plasticizer B is selected from the following group of products:

—glycerol and esters thereof, preferably from the following subgroup: acetylated
glycerides, glyceryl monostearate, glyceryl triacetate, glyceryl tributyrate,

— phthalates, preferably from the following subgroup: dibutyl phthalate, diethyl
phthalate, dimethy! phthalate, dioctyl phthalate, |

— citrates, preferably from the following subgroup: acetylcitric acid tributyl ester,
acetyleitric acid triethyl ester, tributyl citrate, triethyl Citrate, '

— sebacates, preferably from the following subgroup: diethyl sebacate, dibutyl
sebacate, ‘ ' '

— adipates,

— azelates,

— benzoates,

— chlorobutanol,

— polyethylene glycols,

— vegetable oils,

- fumarates, preferably diethyi fumarate,

~ malates, preferably diethyl malate,



- the polyner Ais ethyl cellulose; - the plasticizer

Bis castor oil; - the surfactant Cis polysorbate; -

and the agent D is selected fromguar gum

hypronel | ose [or HPMC], sodium carboxynet hyl

cellul ose, pullulan, sodiumstarch glycolate and

m xtures thereof. 17. Pharnmaceutical form according

to any one of clainms 3 to 18 char actegliszedslatbnwOhat/ 03642

it.-contains extruded particles, the particles

co C arti Ies of the reservoir type for
%{ateéi?%fcaa%y‘iﬁg% & Mt 1 east one AP, and at

I?‘&%@lnﬁﬁ?epﬁé%ﬁﬂy @butthcagleht D representing from5 to

Zog@twét\gg of the 39 English translation W2007/ 093642

m crgﬁgrtl cltes 18. Pharnmaceutical formaccording to

an‘if> lbcfl *P&ims 3 to 16, characterized in that it

i~smalonrdgrs pleéerabpy élhéwhﬂnbkpnae gel ati n-based capsul e,

WhiaGiBr oit (this beﬁgg&%ﬁuwwre?m%eﬁ“ ng based on sodi um

cg@gox¥mth%%z cellulose 1 n an"amount of 25% w w of

thyI cel l ul ose, based on the wei ght

of the enpty capsules, - and cont ai ns reservoir
cro e I cof di

_WSYhéo?gﬁr}rfa%uﬁi%al f]:g'% aE’J?ﬁ%HB‘Eo ﬁ%lo%% of c i d!’ta? Pﬁi har?cter‘l;zed
tf@aﬁgfﬂcgmbgéwlwdéw%@érf@ilomfm@greﬁmmpwsased on
pwutauil Biftal o2 Qlkaffhaémcedthli seind offf@ct;rracﬂﬁcswﬂ:hrn&odeé)ylﬁnﬁte and
%Qcﬁm% dof S%{ergsmgr?rgemd characterized in that is a

capsule i agent D, preferably based on
hﬂ%@ﬁ)@ﬁﬁ%&@f@‘ie[dwls HERIBbly mRivox Pilayleratd livitogénafed cmtor oil,
aqﬁgrogymgr@/@ﬁmxpﬁgp}qgmqoﬁblpﬁ 3, to 19, characteri zed

ta lurality of popul ations of
pc?ﬁy(%%ﬁﬂphﬁa@g So?é%esﬁ%ﬁul ations differing fromone
anotyoeyetigtietagd shstonoit deeivatitesr e of the AP present
anghQfes! HeferbRMRARIA R i the
thlﬁy f’gﬁ g% t'he coatl%ngglmg/or %ﬂ%({;%&gg%ﬁ[ “of the

ade $2  Phar maceutical formaccording to claim
20teayifpmasiten gpraferdbbesstivihvaedrylfesarag, m croparticles
Wr%?%gdgméh%ﬁﬁ t AP release kinetics, e.g. with :

afe rel’ease and nodified rel ease or else with
naikegivpetideride: according to different rel ease
ktdﬁﬁtﬂn@ﬁhylﬁﬁmoﬂhaarﬁm&ﬁid;i cal formaccording to claim

_%n@ﬁmﬁa}/gggg}eokonal l'y conprising a mixture of

severa each of them being contained in
m croparticles having identical or different rel ease

K& .net pigSmaceutical form according fo claim 4, characterized in that:

— the polymer A is ethyl cellulose;

— the plasticizer B is castor oil;

— the surfactant C is polysorbate;

—and the agent D is selected from guar gum, hypromellose [or HPMC], sodium
carboxymethyl cellulose, pullulan, sodium starch glycolate and mixtures thereof. -
17.  Pharmaceutical form according to any one of claims 3 to 16, characterized
in that it contains extruded particles, the particles comprising:

—micfoparticles of the reservoir type for the modified release of at least one AP,
and

—at least one agent D, the agent D representing from 5 to 20% w/w of the



24. Process for obtaining a pharmaceutical form
according to any one of the preceding clains, in
several steps consisting essentially in: a) preparing
cores (uncoated microparticles) of AP by: - :
ext rusi on/ spheroni.zati on of AP, optionally wth one

or nore agents D or 40 English translation

W)2007/ 093642 - pharnmaceuti cahly accep ?g . .
exci pients; and/or - wet grggulatlon % Lh:mﬂﬁmnumnmwmgxmz
opt.ionally with one or nore agents D or
pREFOREEEES cal Iy  accept abl e exci pi ents; and/or -
conpaction of AP, optionally with one or nore agents

D t abl t d/
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1.0 XTI usl I.Zzat | on
S T e R

Mg uction into capsules or sachets; or - n1xing of
reserv0|r m croparticles of AP, optlonally W th one
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mixture of several AP, each of them being contained in microparticles having

identical or different release kinetics.

24.  Process for obtaining a pharmaceutical form according to any one of the
preceding claims, in several steps consisting essentially in:

a) preparing cores (uncoated microparticles) of AP by:

— extrusion/spheronization of AP, optionally with one or more agents D or
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pharmaceutically acceptable excipients; and/or

— wet granulation of AP, optionally with one or more agents D or pharmaceutically
acceptable excipients; and/or

- compaction of AP, optionally with one or more agenfs D or pharmaceutically

.. acceptable excipients; and/or

— spraying of AP, optionally with one or more agents D or pharmaceutically
acceptable excipients, as a dispersion or sohution in an aqueous or organic solvent
onto an inert support or particles of agent D; and/or

- sieving of powder or crystals of AP;

b) preparing reservoir microparticles of AP by:

— spraying, in a fluidized air bed, of 2 solution or dispersion containing one or more
compounds A and-B and optionally one or more compounds C and/or D onto the
microparticles of AP; the microparticles of AP may have been coated beforehand
with one or more agents D; the coated microparticles of AP can optionally be
coated with one or more agehts D; and

c) preparing the final form of the drug by:

— granujation and/or extrusion/spheronizatioﬁ of the reservoir microparticles of AP
with an agént D) for introduction into capsules or sachets; or

—mixing of reservoir microparticles of AP, optionally with one or more agents D
and phénnaceuticaily acceptable excipients, to give a tablet; this tablet can
optionally be coated in a coating drum with one or more layers containing the agent
D and/or pharmaceutically acceptable éxcipients; or

— introduction of the reservoir microparticles of AP into capsules; the capsules can
optionally be coated in a drum or fluidized air bed with one or more agents D
and/or pharmaceutfically acceptable éxcipients; or ' '

— introduction of the reservoir microparticles of AP into sachets, optionally with
one or more agents D and/or pharmaceutically acceptable excipients; or

— introduction of tablets containing reservoir microparticles of AP into capsules,
the tablet containing one or more agents 1) and it being possible for the capsules io

be coated with one or more agents D.



