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"Gastroprotected mcrog , oneprazol e, production process and
phar maceuti cal preparations" *{ti¥"present invention relates to a 5

phar maceuti ¢ doy3siEti on of oneprazoleirin the form opcugsRIEOL 7SS ed
m crogranul es having an inproved stability over time. The present invention

additionally applies to the process for the nuf acture of the said 10

m crogranul es and %8%8%ﬁ§ﬁ?%€éﬁﬁ’§£°%‘f%‘b‘gf%§i% PRI AFRTRY t hem

Orepr azol e or production process and pharmaceutical preparations”

5- met hoxy- 2-[[ (4- met hoxy- 3, 5-di et hyl - 2- pyri di nyl ) met hyl ] sul phi nyl ] - 1- benzi
m dazol e is known as a powerful inhibitor of acidic gastrointestinal 15
secretion (Swedi sh FZhent Mresen423)neerttan be ¥8kdtés t hetereatarent of

gastric apd uthl e Sfohﬁuﬁt%ﬁoo‘fn%éﬁ‘@éowgpﬁ agfnke fhadidy

degrades 1 n-acidic nmediumand 1 n neutral nmedium The degradatjon half-life
of omepr azolESEARHPEAGHAGs MIGrIGrRRILES| esEAVARA 4, & ght T NRAs at a

pH equal to dkdbiand pppraxitimie) y 300 days at a pH equal to 11. For this
reason, pharmaceuti (;@,L dosa%te f orns _of torrenﬁra gl.%.for gral adm ni sttrati on
are gastroprotected S8 t RTINS adtivF@ 84 c?é dUAORRAhEY tRRPENEPI t°

i ntestine 2%he t hgutodesisng disgr adeéthe Dumiamufariguter maf or agee undsxidor nal
conditi of ;U8 E‘ t of. 25 dﬁ%'r hum di e der of
40- 750) %It Has .erte?n oeébs %r\ljdren tﬁ_'aot2 gﬁe ti or‘{l%%%trl%ﬂat i]%)ﬁlne arrée&n%r?g stabl e
over time. RetIgrdeyr ddw@mion of the omeprazol e, the appearance of harnful

degradati on product soﬁé}d:%wréggg,%e{:ﬁgxpogn’tgl[qTnggthgxﬁ_gggnde_ser ved.
This is because the stability of oneprazole.i | so affecied by nbisture,

Y. e.1s a eCl
heat, the prisddnds S EL IRy Lbsietph ekl Th-Penzinydazstet r aces,
and, to a | egffin &d entpokéghtil Onpabi€osolofenics dre aieraidtedtsiatkli n t he
process for the nuf agt ur e. of razqQle f ions, which.,it is desired
to avoi dlforseeccﬁﬂ %afév%(gjs%ﬁs.gggﬁgﬁai ani Aﬂ{rﬁ; LY‘E“%?)OE‘E"E1 ?e Iunseogder to
i mprove the idurtdtd diregftrsrabidf tgestai ctandgduoflegadtubpensect ed
formul ations conprising eueprazgle QhoaR alkald neoﬁgbgagg%grreq%@ilpy t he

as: an

active principle is often conbined wth an excipient, suc S

al kal i ne supirerRdeq sé8 FREENIC AFIRdicHE | BRIERL R4 PeodIR L fBRdékBnpl B @

sodi um  pot agSirHRa LT KN BL1 BFEMolT WiegHdz e als OF@ANME nated, a3Uch as
phosphorjc acid, _carboni % acid or,ciftric gci d, . .an anéi acid sg:bstéalrgce, for
exanpl e &h &Ahn?hi G775 1608 Hesi ThIBFeeal BRPIRPo A P h§aPaRi ¢ © =

phar maceut i cald ya@mocepitrst el yr3ihidapsifdera sphséqued, tsuth.as a basic am no

acid or one of their LS, 1 rtic i m t e, 15
an inert substance, Eéct?fghhg%srrgﬁ%%togﬁ’ .k%?g{br‘ﬁ’%%%gl%%rﬁég%{%gn %%QEP[}?;G, 006)
or titani umaniendiaroseorPat@inl AgEIMiEdiSitarhAO6ABE BFStroprategfedd whi ch

dehydrates, furifir the fioalvoaskaginglef Ahenkar mueatdnn.1 20 ddoyemer, it
has been observed that, the stabjlity of the formulations of the prior art
i s unsatd3f dEtdIRHaRe i fIRaHedhe present invention is to provide a

gastroprotected formmsingnl edgotepnazabealicC Lagicanwoasiathicdnd st sdéradbl e to
col orati on, gpeugéaWJQABEJé%déggof 25°C and degree of humidity of
the order of 40-75%), it has been observed that
conventional formulations are not stable over time. The
30 degradation of the omeprazole, the appearance of harmful
degradation products and colouring of the formulation
have been observed.
This is because the stability of omeprazole is
also affected by moisture, heat, the presence of organic
35 solvents, even in the form of traces, and, to a lesser
extent, light. Organic solvents are generally used in
the process for the manufacture of omeprazole

formulations, which it is desired to avoid for

I

*G00002*

ecological reasons.



2S term storage of which is inproved and which additionall;: exhPfid&Yt#Y2
desired therapeutic properties, that is tc~ say a degree of resistance to
di ssolution in acidi <~ nediumand rapid solubility in neutral medium The
obj ect of the present invention is thus 2~ 30 provide gastroprotected

m crogranul es of oneprazol c~ which exhibit dissolution profiles
corresponding to the targeted therapeutic application and which are

advant ageousl y st abl Bnooederi be. ifipropeetbet dumedrionow fr eltatdd itty amovel

gastro35 pr f orypul ag,l ol | S§ at o‘?{?ﬁ.l'

hydr ophobi c%ﬁgsﬁgnce dﬁoséhg?ﬁg%FgggeL&%éi nﬁéméﬁie&g? abi‘% Ity 15%}%%
active princmgrragele ebtannphkalheedeailte@fdictsprazods pltde dstimee
Applicant Cpaiiple 26 JEkeh 288@bindd We€hi &nPakéisiémé, Ophdii zed the
conposi tion of such a fornul ation by selecting conbi nati ons of, several

hydr ophoB ¢ *subst@hcedlkaldnger FHANR e (R obFEEENTe SPRIHEAN TNt
iﬂventi on. The mmmanyssg, of f@ﬂ%pr@i&:@ﬁ;ﬂ.é’\ﬁ‘liﬁh @bfaitﬂlﬁﬁ lsggiait%s‘stsirmd,tgr of
the present inventipn, are advant ageous evoid: of alkaline.conpoynds in
the Form of sal s ceateifn ght pIURATH Aalk & gam, Srafnif aifhe ady)

sul phat e coaenonlgs uslkedsphosiabatide oaeboaiol ecidndr-cofricagesdpf organic
sol vents. The m ctogranul es; of sggggg@égl e f& or(agéag]r%l o fhe Jinvans each
conprise an active |ayer conprising the active principle and an exteérnal
gast ropridt ect i ve hagrestempet stajcaugasxidprorebyilvaxadent and are

characterized in 4 hatphhieya8&€e fleyPiy ofaddtdid dpte COMYMAS | N Yt dyor m of
salts and that the active |ayer conprises a_ hydrophobi c, substance.

| - 1 ydr ophobi ¢ sub¥{RHEaRCG | ISUSE chvséh RAFLR APIMe Reddt FhefRaldfy with
oneprazol e, whi chtikairbesgasd | y ianpbayedcdlst ng f ot oadyin@t hyMain@hhoar e
conpatible wth the_excipients used and which nmake it possible to obtain

t he di ssolution afﬂ%t?%?%ase profiles desired for the targeted therapeutic
appl i cati®n.. | n téde daente bapetantde yatopasbirarsulistiantsepr dladreaty y

represent s betwee ande 405 By 181 gl 8hc NSLOMBRLAZGhe ai ki T @I T ed
a ve t

enbodi nent, the ayer conprising the orregr azol e 1 s advant ageously
coated with at | cBatenherppbicetior WAy2e/3Thi85protective | ayer can

conprise a dil uenin subgleaice @hidh CoakhParadent, | nueory nathen Witdaia

hydr ophobi ¢ pl asticizes, The gaﬁt\rﬂfgr ot ]e_:ctlon agent can be conbined, in the
external gast r oprRASERFVRY| 3f e wF PFMR AGYPBphobi ¢ agent preferably chosen
Erom gl yx@ri des. Accrodetrigrt 0ia hast beehaobyeathedntthgeothee myadhiiridnty, t he

m crogranul es; a r i £.Q 1. j nyenti.on i pat j f.di f.ferent
v ophobi ¢ Certe. wtenTanidhd B Ry s S4F iR hER el o oy
t he st abilitandf thie dionnofatilom. presenti nigrvtentigr el er ited endovddeenrt , the

m cro granul gss aeGorsh 89 &@ ERemuI¥@RLNOL£O0BREPERZ018 hd¥bgHarRaldsve
princi ple conprising oneprazole, 5 bi nder chosen from any

P a h
phar maceut i C¥HGP adBept HHP L bitRdFO LA HykRyphbbPc HaRitdiee 5Rd 1®™Ubst ance
whi ch diZzssol sedn tdeopad e vef pwhiehplie, imprbivest apidotedichv addEysione@Ips i Si ng

one or nore ar.nmpceutj cally .accept.abl e dil.uent substances, and 10 a bi nder
chosen from%% né%guﬂ%é‘lrle %ﬁeeﬁﬁpaeoqtemoiIﬁﬂ%ﬁ“’?rg%s’seE%ﬁg Fﬁd%é)phobi c
protective |saper acodppirsiengofi comgisipragenttoandiashydtdphobi plcstiici zer,

¢ . : e ' . FDEROTHT. |
ol Zstgflii ;gfrngéncgﬁhﬁ £n<§aﬁ’ﬁéab&%@i%ﬁifﬂtﬁ”m‘?“ﬁ&ﬁ&faﬂ—ﬁnéai%. orming agent, a

a hydr ophobil ¢ subst ance.
The object of the present invention is thus to
30 provide gastroprotected microgranules of omeprazole
which exhibit dissolution profiles corresponding to the
targeted therapeutic application and which are advanta-
geously stable over time.
The present invention relates to a novel gastro-
35 protected formulation of omeprazole comprising at least
one hydrophobic substance chosen in order to increasco
the stability of the active principle while obtaining

the desired dissolution profile. The Applicant Company



The | ayer of active principle advantageously conprises a hydrophdbiddLY 2002
subst ance of the fatty substance type advantageously chosen fromsilicone
oils: it 20 preferably represents between 5 and 400 of the weight of active
principle. A non-ionic surfactant, preferably chosen from pol ysorbates
(Mont anox 80~ or Montane 20-60), is also included in this layer in a
proportion of 5 to 15~ with 25 respect to the weight of active principle.
The active | ayer advantageously conprisgs_a binder chosen from
pharmaceutically acceptable binders, in this case

hydr oxypr opyl net hyl cel | ul ose, the proportion by mass of which represents 30
to 50~ with 3s empegarticdlza v@ttjhhz@fd aﬂié Veofs oSt iine . o T hgudh I gt
protective | g%mggﬁggﬁag gysly QU lé%¥1 substgnce chosen
particularly trom pharmacedtically ac epta e uents |nclu§ing manni t ol
(which is nommlfgpggbw SYbstancesyAsp Ordpsnteyashbevefties ok@ctsve00 and
preferably 2Qff ehet pLey¥@igliin@inttiba.active principle. This layer also

conprises a bi nder chosen .from pharmaceuti cal | y_acceptabl e binders,
advant ageousl y ?&Y%&ﬁ?grg Gids ydr(l%lxy mec%%lzr?é thclé:I u?‘bese,t{‘?n a

proportion ofSU.bCiet:é Bottemdofr efhe alpirpseot Olfm{em,tlﬂel gire ofadwanpatol . It is
optionally peesublg &&diwl ude, in this protective | ayer, a | ubri cant

chosen from pharna eu tally acceptabl e | ubricants n this case talc
(which is noni-hygP s%i)'&‘s]c ne éé’ o8R8 oY i O f?"‘b“ £ Tﬁb% Sof the wei ght of
the active princi pEeiofthe secﬁm&mqnle@t iagenitgy esurh asnpbsedaofyh

wat er - sol ubl e Coaﬁhﬁﬁhﬁ&e@onﬁhﬂi?%éé@%&*ﬂdﬂﬂ%‘é@ saéét)yaz’l&éic tab'e
filmformng agentg and adv eouslg/o&/droxypropyl hyl cel | ul os in a

proportion of 1 t8T18%a°%5{ ePégF'?lg 4% wei ght  of mcrogranul es
obtai ned after coat|'rlgeamdﬂwrhnuse:;poﬁteuepr@zdl@amcowenw to the

advant ageousl y,Bge {BiflCeadil &%éﬁé‘@% 15(:9{%(;@5%,3@ EQ&(S& lq 2 dr ophobi ¢

plasticizer, such as Nyvacet |n a oportlon 0 e dry
var ni sh of tﬁétb‘é‘étPﬁ’g“ tetmal d{ﬁﬁt(fﬁé’lrf’{jeﬁ%l‘ﬁ%déabb‘fr
| ubri cati ng eagapntishasen &ar omqmaarnsaceueccad»dy aagept abl an20 | whtéd cant s,

advant ageouswarsaéﬁ‘ze&wmm tl'leg meruewaer&ma&)mmbmﬂsm @ROfkhp of 10 to
50~, preferablé 15~, of ry varni sh of the coating agent used. The

external gasfd! ;ﬂﬂ&ff@ém%twedwrce@ﬁmsgéydawaa i€ pstEective fil mformng

agent, advant ageous|pydrophobithatbygkhocasi ¢itdpblytioseauciat Eudr agit
L30D, in a PREPOTIIQR Obnditi b AP -wiRhe! 6hably, e,  OhiBRI VORL, 4on 3 dry

basis, with respect e mass of mcro ranu s vihi IS treat e(f There
will advant ageobky f“b’el"iyﬁél guséng wFe Yt iog . g #8iFBpRBE etPTRAL M lem f or ni ng
agent, one owitiwrehdydrophiohite suHest anek svichos ke am tdresssanes tand oils

of ten used '{gbémm}@rm%%tlmhn' aﬁasrrtexeag% {jﬁe;@,fbi%/ C@éﬁeﬁe R 13, in a

proportion of 5 to f dry varni.sh orm ng agent used.
35 Use can op?¢ ditfigeferethampeytdc @peldcpkinat gastroprotective |ayer, of
a plasticizer chosemnrf rare phatigeeldyas | yhacheptiticb i) asibiazRses,

bref erabl y {4} Al LeEseh BPIRASNLNS LhAM B4 By A0z I LR 26 IULY

omeprazole.

In a preferred embodiment, the active layer
comprising the omeprazole is advantageously coated with
at least one protective layer.

This protective layer can comprise a diluent
substance or a coating agent in combination with a
hydrophobic plasticizer.

The gastroprotection agent can be combined, 1in
the external gastroprotective layer, with a hydrophobic
agent preferably chosen from glycerides.

According to a particularly advantageous embodi-
ment, the microgranules according to the invention use a

combination of different hydrophobic agents which makes



- 6 geously 10~, of the weight of dry varnish of the fil nforni ng6af8t 2002
used. Use will optionally be made, in order to reinforce the resistance to
noi sture of the 5 gastroprotective layer, of a lubricating agent chosen
from pharrmaceutically acceptabl e | ubricgnts, advantageously talc. According
to a preferred enbodi nent of the present invention, the active |ayer is
coated on a 10 neutral core conposed, for exanple, of sucrose and starch,
the di anet eq t0poekii®h e tonhitﬂ%JQ@xe’:llﬁ:aﬂﬁQﬂﬁ}C rde:heTI”(ﬁ)mLCIalgI@—D.lll es

according to the inventi pref er artlcle |ze of between
0.5 and 15 3 nm rm:ﬁé: @‘é’fga ‘Bep\ﬁ? %e;'la t_Anof'ﬁl
subj ect - mat gmanmfletshacp:be:shmIg |tm>\/€tﬂ|te| dmvien ta qur mmxgsrzfsmf t he preparation of

the mcrogranul e S racterized
n that Tt bo caft B8 Gt Oin "R P Ak oSS RS Smebe 820080 N1 ¢
sol vent . 5The ni creogr dvimdsyr demqﬁlfed i nfExem prasgnt Phasmacentical liye

obt ai ned by usi ng 0y, aRAld aBERABPPT AT heide dptlodiRe Qﬁseeaﬁ&boraﬁ@d t he

coating of mcrograndles which is well known to a person skilled in the 25
art and, in partlséhhsé:lan%pmhlé’r%'b&ﬁdé’cﬂﬁ/etrhﬁ Gt L e yokRSIR L e per f or at ed

tﬁr boni xer or }‘I £ dfzedgalﬁr@wlc%we 1AGLt deﬁlp&Qg&ngr ebger Qg%e%&@l ment ,
t he m Ccrogranu es accordi n the i nventj 0 al n coat.| ng on
5F, idythyy e

a neutral core, G | P TR e 921 ¢
sprayi n@0 an aqweousbnutmensmdmsﬁn onefiramol eaayd aphylm‘mapleulmlcaillbstance,

optionally an aqlé%%té?at%%igeqﬁln%rof a diluent 35 substance, and/or an
aqueous suspension of a coafing adent and a hydrophobic pl asticizer, and

an aqueous suspemsigratd thedgaphebpfoprotiestivezelangry coupugehny & so

known as enteri ¢ djdtPri0 Bt RN HRHUPHIME d Qiaserys Rarticularly
val ued enbodi ment, the mcrogranul es according to,the invention are coated

on a neutral car@ 9RSEHIRAKSIIVE r YRLT byCEURELERRE vBRy SHESFicY:  an
agqueous 1S,US|OenSI (Iillﬂf—f@lfﬁﬂrr@zaigﬁarﬁﬂd @ plaseddezer |l andaa agdeophobigpensi on
of mannitol, . g¥eous suspensi on of hydroxypropylcellul ase, 10 and an
aqueous suspen5| gast roprotection agent. Each spraying stage is
advant ageousl y fol | @ed Bpysireviofig artigeyi pgiacipleenpdvantegebelsdw t he

mel ting comprises a hydrophobic substance of the fatty substance
type advantageously chosen from silicone oils: it
20 preferably represents between 5 and 40% of the weight of

active principle.

A non-ionic surfactant, preferably chosen from
polysorbates (Montanox 80° or Montane 20-60°%), is also
included in this layer in a proportion of 5 to 15% with

25 respect to the weight of active principle.

The active layer advantageously comprises a
binder chosen from pharmaceutically acceptable binders,
in this case hydroxypropylmethylcellulose, the
proportion by mass of which represents 30 to 50% with

30 respect to the weight of active principle.

The first protective layer advantageously
comprises an inert substance chosen particularly from
pharmaceutically acceptable diluents, including mannitol
(which is non-hygroscopic), in a proportion by mass of

35 100 to 300% and preferably 200% of the weight of the
active principle.

This layer also comprises a binder chosen from

pharmaceutically acceptable binders, advantageously



15 tenperature of each of the compounds formng part of the conpa§FPF5ﬁ08?
the mcragranul es at the said stage, The m crogranul es obtai ned accordi ng
to this process advantageously conprise less than 1.5~ preferably 0.5~, by
wei ght of water. 20 Finally, a subject-matter of the present invention is
t he pharnmaceutical preparations conprising the m crogranules according to
the i nvention which are capabl e of being obtained by the process described
above,; t hese@yepaipidilmertyl csViaiicageoushy depropbheidh foir mof tgel atin

Char act or | SHCES S BRRFRAIE 200 (e RbLThSH b CEIR-AAAT - bocare

apparent in the |ighttofist heptekarllas poedsibder eso héneilmdel, owin 3&his gure 1

represents Vi g [ 04 di,gs0l uti a 8 g i ul es
according t%)r}t%r#eeqitnl\ﬁeént }%ké?éu;éve. a Eg%%{rlggr eé‘gy%et% %ﬁér{l gk‘gghﬁ(?%gﬁi‘
omepr azolSe fceihyt @daspibkeel Worigants, (turthip) casfi gate Adwhaghedénts the

in vivo di s$IHUHRFSIENE 3D, 0inoel ghidpsARSSh e FACE oLl NGO bhe tihavention
( curve | ) conpared. wi_. th that of an oral aneprazole formnulation of the
prior art (MeiEY DI thy AR Ve RIPESENS- the change over tine of the 26

JULY 2002 _ g _ neanrhxd ags@sondNCppbtattdtteoflap@pr 420l eompod8dpadf emt s, to
whom a formul ation af .the invention wa ered curve A )igaﬁ{id in the

same 10 pat "ahE % Wo%%oq%ﬁqﬂul%??%ﬁ 6 81?%88 FP8y P, Hi st er ed
(curve B0 .addegphiable r efridserfiernting chagpnteyer andre efdvehtageamsilyasma

concentrati gﬁéﬁg{ ' { ts: to wgg_xg Ll gkl f, the
i nvention V\g@(gc?m I'S Fg%lglllcj i%%%lﬁ%\i%'nd n .?h sf?r)elft%émioagaﬂ]e%&, to
whom a f or mi0&t,i oprstfanadly | &% .ar ofvadhadniwgisghdy e@f( codgaogranules JuULY

2002 _ g _ BXMRLed M OoBRANUIRS SH et epared prodedd Wdlizgkai r bed
device of Chlman type. 5 ai Coaf |ag’%the Iachga] principle suspeglrsﬁf on of
the active principl 5% Bréparslyantags % nRet Brdsuni Hd‘cB@ﬁos‘"leﬁo ;
Cormf)si tiison rgﬁoﬁéiﬁ:iWDWéﬁn of aCt}iytHd;_'b}ml&iid epl &yt IebsENE s?chdas

razol el4. 9Phar macqat 6035. 9Di net hi.cone4. 2Rol. _sqrhat 1.5Purifie

it or 73,5 100 Shar | fhof BEPBPERLO8, BFr 40 580 JDRe olnarwndnd: vaGg e
(manuf act ur e heSepgE toing taperRolyst bat e 80 (nmanuf actured by Seppic)) the

Di met hi cone (manuf acq%é ed ;8% Lgﬁg?&%ﬁgmg Riyi &l-R)e 288 the lgg@g&gchl,ﬁ are

successi vel y added. stirrin e Suspension i s _malntal ned throughout
t he coatingasferithe Nethasen 20 (E¥@AUf ac PhcsdaseUiRoPHddm) pPREcSB ARk ehe

fluidi zedy aiy8tants, advantageously talc (which is non-
hygroscopic), in a proportion of 10 to 50%, preferably
15%, of the dry varnish of the coating agent used.
The external gastroprotective layer comprises a
gastroprotective film-forming agent, advantageously a
25 methacrylic acid copolymer, such as Eudragit L30D°, in a
proportion of 15 to 30%, preferably 20%, of polymer, on
a dry basis, with respect to the mass of microgranules
which is treated.
There will advantageously be included, with the
30 gastroprotective film-forming agent, one or more
hydrophobic substances chosen from the waxes and oils
often used in the pharmaceutical industry, preferably
Gélucire 50-13°, in a proportion of 5 to 20% of the dry
varnish of the film-forming agent used.
35 Use can optionally be made, for the external
gastroprotective layer, of a plasticizer chosen from
pharmaceutically acceptable plasticizers, preferably

triethyl citrate, representing from 5 to 20%, advanta-



The coated Neutres are subsequently sieved and dried for four ho#PsI@t 2002
approxi mately 50C. 20 b) Pharnacoat/Mannitol precoating A precoating
suspension is prepared consisting of 4a by wei ght of Pharmacoat 603, 200 by
wei ght of Mannitol 25 (both manufactured by Roquette) and 76$ of 25
purified water. The coated and dried Neutres obtai ned above are sprayed
with this precoating suspension. The precoated Neutres are subsequently

si eved and t&l%ﬂl%)} eﬂoior oBNEHLO V; he 1OV s(aig? nq@maéfl Y30 £396- 26

JULY 2002 - ar racoat acet preco pr ecoating suspension is
prepared wi tfpming cgent r}gs%fbnp osition. Corrp05| tion of the recoatin sus

ensi on~ by massPhar rggoat w99387. Miaagl10. 4ok 7%EL 1. 78PUrblaed Weber
~89.28 5 This precoating stage is,carried out under ‘the same conditions as

t he Phar macd2R¥MRERS ol Ts?%coa??ﬁé%?ﬁﬁ@ DA ng TQiRfeEre), BF andb®), the
t enperat g e @sﬂ&ﬂm@@mé eaay&rrml &f aanetubei veeiing6 a’gﬁhtZSqu@éhng the
sprayi ng of the susp sion. EUd{ﬁgl t L30DY Gehﬁglre coa ating

suspensi on i's P epar W ? B9 191 | owi RGEEB Ftion: f‘rﬁ8§gf’von of
t he coatin sagvarnsageeusiyy neslsEudra it L30D54. 64Trieth 1

citratel. 64CGel ucire %%;Id 4Purified Ci

(manuf actured by Gat‘lg,CO 0SS ﬁ?;betl%r)] ad d&ga%lggg% ngl(ggﬁﬁéﬁ%%gte the

m crogr anul érefntsyliswEIdHany si daghéveri BAver abpr cdahael prU5€ for
four houre atshdhen lddpd caldghoM éd1 t3os Eampaeses oFn dukkaeof ahle

m crogranul es ar of the or der of 5.to 1~ after fjfteen mn%es at 95C,

at 25 the ertfFdfc stiryestey t%f dywhichg 3% ybepgsen

900 microns.

The microgranules according to the invention

will preferably have a particle size of between 0.5 and
15 3 mm, more preferably between 0.7 and 2 mm.

Another subject-matter of the present invention
is a process for the preparation of the microgranules
according to the invention. This process is
characterized in that it is carried out in aqueous

20 medium, without using any organic solvent.

The microgranules described in the present
invention will be obtained by using any appliance appro-
priate for the preparation and the coating of micro-
granules which is well known to a person skilled in the

25 art and, in particular, appliances of conventional
turbomixer, perforated turbomixer or fluidized air bed
type.

According to a preferred embodiment, the micro-
granules according to the invention are obtained by

30 coating on a neutral core, preferably in a fluidized air
bed, by successively spraying:
. an aqueous suspension of omeprazole and a hydro-
phobic substance,
. optionally an aqueous suspension of a diluent
35 substance, and/or
. an aqueous suspension of a coating agent and a
hydrophobic plasticizer, and

an aqueous suspension of the gastroprotection



- 11 EXAMPLE 2 Mcrogranules are prepared according to the process of

Exanple 1, in order to obtain the following formulations A and B. 5 26 JuLy 3¢9

Conposi tionPercenta a b massFornul ati on AFornul ati on BNeutres 2047.536. 20ne
razol e7. 99. OPhar macoat 6309. 111. 2Di net hi core0z 80. 9Pol sorbate

800. 80. 9Manni t ol 2512. 020. 3M acet 9. 45V0. 90. 9Tal c0.91. 2Eudra it

L30D16. 616. 2Trieth 1 &gemdt,ehiGl, 6Cel ucire 50131.6 |1.6 Fornul ation

AFor nul ation BContent (my 7%886as OV e Snakeq 2%3 Per cent age by
mass)after 2 h a{negﬁ 1. 21. 8PTALREN toora 3\Qe£9'{n at H 675881988ihy agegidance
with the European Phar f€opuiaisogtdg, 0 Vit oPBFEnz,sumam? Q,%gtus are carried
out, with a 10 de&®adteed wohh . paddl e roefsat‘?%gomiﬁ%rgbe 1( ed embog; -
revol uti ons/ rfi nlﬂlf’ﬂce'#‘s 750 ‘m "B ti@d eccate, 37G, Q. 5C and InvedridQ Which
i s added, after two odT‘?,lYafSDe'ayhﬁﬁi ng carriedoutluddi sdangard, 2501 of

an aqueous sol ufion eh Iﬁaﬁgg%ﬁa;t, 8 = 12.5, in order to obtarn 1b¥115bpf a
solution at pH = 6.84,;; 26 J nsikh &f S tudi es The

bility s
stability of the unpackaged fornulation A over&ﬁ?%a%mheraﬁgt walg
conditions (i.e. at %@@r@b@%&el ative humdity) is eval uated. 1licone
Formul ation At *= Ot s 11_nont-hs Gast T HHiesi ifBmGR,f§St, after 2 h at pH 1.2
then for 3Qom n at H 6. Geguse, Suépéngffm]lCongent SHimurities
(~) 0. 40. 4Col ourof f @RFteoff white The m crogP nmm@q%po J?re ared in
Exanpl e 2 are packaged ia&u%?' atin capsul es of size 2, resd%@ fSelylassor ded
as G and GB . 10 A first s tdy iSS1spenisige, out . under accel erated agei ng
condi ti ons, accordi r%e’}'b a standardi zed | CH t®¥st the 4g&sapd 75+ rel ative
hum dity). The stabil iBayn eshs,25 a function of time on the ﬁng?F—'ﬁiOn
capsul es GA abhg @eggg carril eaa%iﬁgb)‘stpb@cifg gge gelatin 15 capsules in
opaque pojyetpyl ene of't PBY. dFfréningyrities aré daasegeatisy gl Yedet er mi ned
by U.V. spectFonNetFgtare ess sgé)@l{!at' on By *Rgeraeui-ar Rge, i qui Owed
chr omat ograpkﬁomﬁmhgiq%(ro esi st an eth%stsmlaé@ng%\rg e ‘OU'[ t@i‘ﬁ’dmemanghe
sanme conditions as in & |t@e2nam~d@i%u erify Th Olehgvxbagts%@nggrd in
order to be judged pddiet i me'crg,g-faor l"ess e tt Whehgul § %tt pH 172-dfd nore
than 75~ aft@FOFhsst)ﬂdmaggges at BHJ‘S.SS.Obtained ac - age.
geously compri se Cording o

5%, . 1
20 ‘ by weight of water ©SS than 1.5%,

t or age

Figur
35 e 2 represents

Capsulesg dlsSOluthn
(curve 1) compay 5 according to the Curve
formulatiop £ €d with thar of an tAvention
O the oral
Figure 3 re Prior are omeprazole



25 The quantitative determination of active principle and the wat &S %at
are respectively carried out according to the standards USP <905> and USP
<921>. The stability results of the gelatin capsules G 30 and GB under
accel erated ageing condition are summarigzed respectively in Tables 1 and 2.
26 JULY 2002 - 13 TABLE 1 GAt = 0123nont hnont hsnont hsQuantitative

determ nationl414.214. 211. 8( m/ eI atin ca sule)Gastroresistance test
($)after 2 h at % ?ﬁ@réeioﬁo BEN BhePrazole in 10

6. 896. 390. 286. 39 ter content 01.81.9Content of imurities

($) 0. 41. 02. 710. 2@ AN £ oEPgliAIR epuhk @Rl 2 E1aMBOE st Anyenkienno

nont hsQuantitati \(@aéjeggﬁﬁhagtzbggaomcgﬁ@ewmg/ gekali Nirftathe same 10

sul e) Gastroresi stance test g$) after l 222, ?2 t hen_for 30 m n at
H 6.892. 491. 992. ARkt Nt ERt WHE™ “rPties @

($)0. 34. 34 8Co! ouwve fadshin Bofdredni tcanf\fevxbi teand greyhighlights ' 26 JULY
2002 - A co rative stud he bi f gr anul G' and
of a forrrul ati orrtr&a'g‘fﬂeé 4br| 0 aersten:ts sﬁ'égeq%ﬂégr‘t § (?é'lrgr;:l reqd-(ﬂ’(g‘(gt cf’atés]t |t?xl% under
accel erat ed agei mgp_amncplam Gorfadih brat §Hows ofhe oepreaode stiabi L0t y of
the mcrogranul S DA & N9 10 vfﬁtﬁnp%esﬁé‘hnui‘éféﬂého%f"“ the ' G3RRMHE I 2
fornul ation of the prior art so any Astra under the trade nane
Mopral (Patent EN@?aQBGPlsf@r?ﬂBLéC‘SrYe 1) ofPA2 Hbnthes $Re hd€ont ent
of i mpuriqtg esMopr gaeli 622, 688. kiford: 41. fAmiililh e OBES MHY abr bopWaltownbr ow
nG of f whiteoff V\,hlteg egre %F%(NAC@L TRI S 15 These trials are ainmed at
confirm ng that t"f?esf Yto the invention do not cause a
|l oss in bioavailability. A first study |s carried out by conparing the

bi 020 availability parameters of a fornulation according to the invention,
recorded as Al, and of a fornulation of the prior art, recorded as B, sold
under the trade nanme Losec by the conpany Astra. 25 This random zed study
is carried out on 10 patients, to whomis admnistered a single dose of 20
nmg of m crogranules according to the invention. The plasma concentration of
oneprazole is nonitored during the eight hours follow ng 30 adm ni strati on.
26 JULY 2002



- 15 After a resting period of 7 days, these same ten patients récéiiye2g02
single dose of 20 ng of a fornulation of the [lacuna] art B. In the sane 5
way. the plasnma concentration of omeprazole is neasured regularly during

t he eight hours follow ng adm nistrat i__og. _The change in the nmean pl asm
concentration of 10 oneprazole (neasured with respect to the 10 patients),
calculated for Al and then for B, are represented in Figure 3. Table 4

gi ves the nganwslgie of the main bioavail 15 ability parameters

corresponding to the two curves Al and B. TABLE 4
Tr eat ment AUCo_~AUCI Microgsgmples ; are prepared in a fluidized air

z(ng/ M) (ng/gdqa (8fide (B (dﬁmaﬁfléh 8. 6336. 32. 680. 0970. 76Coef fi ci ent of
vari ation(48~)(42~)(370)(63~)(31~)(29~)B517.5554. 1291. 12. 261. 000. 75Coef fi ci
entof variation(57~)(55 i)(42~)(44~)(29~)(32~)Al/B ratio098~_94~-183- ~-
20 A secﬁ)nch)stanhtmsg athe | Edhoira lumeimdinslessame condi tions as above by

adm nistering a for ccordin 0 n or , and
then a fornul ation :)Efl %&f’é{?%}%)&? gt 9?%0%% g‘ééaéggkgg}% gg nggr rf%ﬁe trade
name Pril osedish thes ddmpdnl Iwigla coimagidiigen over tine in the nean plasma
concentration of orreprazol e in the 10 patients, nmeasured for A2 and C, is

represent ed i Frgure 4. 26 JUCY 2002 =16 [Tabte 5—3Ives—rhe—nean val ue
of the mai n|bi arRosakiilon pipahgmsrsepengderespondi ng % &%t M&asha curvies A2

and C. 5 TABLE 5 Tregt geatiddCp¥encgphero_t!1~~~ell~z(n /nl)(n /m)(n

/'m) (h) (h) AR2Z37243T7 927462 381 TIU. 63C0€eT 11 ¢ ent of
variation(4 ~ aaazlg(mq:\ ca29. 0450 8283 534081 070 670oeffi ci

entof varia |on(41 )(@fa)l(r@cﬂa(é(g@g(‘Zl )(25~)A2/C rati oEL%$112k107$ | - - -
' 26 JULY 2Q0Z - 1I7 ChAIL NS

Dimethicone 4.2
Polysorbate 80° 1.5
Purified water 73.5
10 The purified water is stirred and the Pharmacoat

603° (manufactured by Seppic), the Polysorbate 80°
(manufactured by Seppic), the Dimethicone (manufactured
by Lambert and Riviere) and the omeprazole are succes-
sively added.

15 Stirring of the suspension is naintained
throughout the coating of the Neutres 20° (manufactured
by NP Pharm) placed in the fluidized air bed.

The coated Neutres® are subsequently sieved and
dried for four hours at approximately 50°C.

20
b) Pharmacoat®/Mannitol precoating

A precoating suspension is prepared consisting
of 4% by weight of Pharmacoat 603°, 20% by weight of
Mannitol 25° (both manufactured by Roquette) and 76% of

25 purified water.

The coated and dried Neutres obtained above are
sprayed with this precoating suspension.

The precoated Neutres are subsequently sieved
and then dried for one to four hours at approximately

30 50c¢°c.



1. Omeprazol e nicrogranul es, each conprising an active |ayer compfiSENg2d%%e
active prinaple and an ex#enmal gastroprotective |ayer conprising a
gastroprot edi on agent, characterized in that they are devoid of alkaline
conpounds in the formof salts and thatyghe active |ayer conprises a

hydr ophobi ¢ substance. 2. M crogranul es according to Claim1, characterized
in that the active |ayer conprises a hydrophobi c substance which represents

5 to 400 byc\pepggh,ggoglta;}?x@gc@gegggéggelng M crogranul es according to
Caim1l or 2, characterize that the active |ayer is coated W th at

| east one protectivé | RYEFOALINH FRpeRItR dto efeper@é oWetBf Engins 1

to 3, charagbelowgdgl aotnbatglttli@nprot ective Iayer conprises a diluent
substance or a coating agent in conbination with a hydrophob| c plasticizer_

5. M cr ogr apt-es—a~cor—eHAg—to—onre—eof—catm o—4—ehe S ed—hn that,
in the extefnal gasiCoapostiacidnef aer, a hyd ophob| & bgemhslss used [in

conbi nati on vmth th egg E{Rr&tlg é Q{tmagent 5. M crogral es accordl ng to
one of Cl ai s v 3 ogr-attte ses a

| ayer of actl ve pri nchae‘megggrtl §i0|30 onEepr azoI e. a bi ndbr14:hosen from any

pharmaceutifal ly accepi,@gggelgl Bdggy a hydr ophobi c substf\_m,‘; and a sybstance
whi ch di ssofves—the—actT vc: primctpte, —a fTTsf—protective rayer—conyri sing

one or nore t substanke®d and a birder, a
second hydr OphObI c pr %ﬁ%tfl"e% Iva&{:%rr corrprl sing a coatigg agent and g
hydr ophobi c-ptasttctrzer,. a gastroprotectTve tayer Conpri st ng am enteric
filmfor® ng agent, a plasticizer and a hydrophobi c substance. 26 JULY

2002 - 18 siliconeqgilss. J.Becht?{r?@r@EHb@Sl%cc&in%tgug U Otnd;
characterized in that the sol ubil'1zing Substange i s a nonionic surfactant

chosen fromSpBRysePBateions s \f8eo 0 dYpaPAgOto BRRCRAEENSI ms 6
to 8, charagtagezed in that the bi nder IS hydroxypropyl net hyl cel | ul ose. 10.
M crogranul es accorg) to one of rrﬁ % z har cterized in t at t he
first protective la Ef%e% melRhi £8F § NSRS S

M cr ogr amul eheaongrdJm t d)sorrmnftaﬁlreadrsbét:WeeﬂO,zGchamdctza"lczedurnnghat t he
second prot .a_coating agent, such as
hydroxypropgfl %ﬁﬁ@xﬁpuP%s%%gpggggteafgl%{}drophobi c 15 plasticizer, such as
Myvacet. 12. Mcrogranul es according to one of Clains 6 to 11,

characterizegd ikQaihBalct ﬁgobyptg@p;@pfg gggggﬁgce conprised wt hin the
gastroprotective |ayer is chosen from%sgcertdes 20 13. Mcr gra uI es

according to one of A h&RERHI TP N chifacPEP2ERY n ¥ Cactive
| ayer i3sco&bedoaing aenbpbalitdenhe and in that the particle size of t he

m cr ogr anul es is between 0.5 and 3 mm 14. Process for the preparation of
t he m crogr gnttes—25—accordrng—to—one—of—the £| eceding—ctats;

characterizpd in th&onposidicar dfedhsut in agqieous nédbynmass. Procgss
according tp Claim %@atg‘g%r %‘Zfs%fér?se.t%d n that coating operation is |carried
out in a fl S0 10, __Prar maceutical prepar ations conprfi si ng
the nicrogrpnules accdiudragity HD0f A ains | to 13 84 8Kt ai ned adcordi ng

to the procgss of ei ﬁ%re@{yld@%t@ and 15, jconprising & to 60 ny
appr oxi mat ef 'y _Of —OmEpPT azot €.

AAA (. AACAe AR GSlycinre FOUY° AC ANy AP A(=$ A 164980 ]
Purified water 42.08

molten Gélucire® (manufactured by Gattefosse) being added
at 50°cC.

20 The coated microgranules are subsequently sieved
and dried at approximately 45°C for four hours and then
lubricated with talc.

The losses on drying of the microgranules are of
the order of 0.5 to 1% after fifteen minutes at 95°C, at

25 the end of each of stages a) to d). \
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""" L. X./0055{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] cRa] ca] ca] ca] cal] ca] caU] ca] ca] cRa! 5% 7$7*7}778f:1: 7,

;<<<<<<=:t::e>>J@y@D@EE%ABBB|mmngb\vqga%iAg]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]
cal] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca]ca
EEEEHI | / J<JCIKIKKLMVNNNaOOPQQORSS} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca

]ca]ca]ca]CQ%ggeygaﬁaﬁi&iiLca]ca]ca]caTca]cAa]ca]ca]c“a]ca]ca]ca]ca]ca!S#T+

1 e] w} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca

TNUXU_UdUr Ud

47K X

ca] ca] ca] ca] ca] ca] ca] ca! BBdDgqDx Dz DD

] ca] ca] ca] c”a] ca] ca]¥igeearanyteq] carea] BEPRAFEd] c ALCLFEaRS altn] cthg
Jca f=">I" m%és)-ak: EYRRUNEE1() -4l , 6rad®%tc’ dbtatn the followin

109 () - % 109V () - =

Y409 () - 2! %ﬂﬂ)@gé'il-%ﬁ Ay

0A0%& () - 2!

VA0%E ()-2!"

0d0%& (

Y&B1()-210Z [ \ ] wXMB7! 10M 10M
10MBY=10%V&' ()-! %40%& ()-2!'s %O0%&R ()-2! %0%& ()-2! 9%O%& ()-2] j
Composition Percentage by mass
Formulation A Formulation B
Neutres 20° 47.5 36.2
Omeprazole 7.9 9.0
Pharmacoat 630° 9.1 11.2
Dimethicone 0.8 0.9
Polysorbate 80° 0.8 0.9
Mannitol 25 12.0 20.3
Myvacet 9.45V 0.9 0.9
Talc 0.9 1.2
Eudragit L30D° 16.6 16.2
Triethyl citrate 1.6 1.6
Gélucire 5013° 1.6 1.6

Formulation A | Formulation B
Content (mg/g) 71 88
Gastroresistance test
{Percentage by mass)
after 2 h at pH 1.2 1.8 1.4
then for 30 min at
pH 6.8 88.3 86

In accordance with the European Pharmacopoeia,
the in vitro dissolution tests are carried out, with a
10 device with a paddle rotating at a rate of 100 revolu-
tions/minute, in 750 ml of water at 37°C £ 0.5°C and
pPH = 1.2, to which is added,
having carried out the standard,
solution of Na,PO, at, pH = 12.5,
15 of a solution at pH = 6.8.

after two hours, after
250 ml of an agueous

in order to obtain 1 1
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F'109% 5(5& () - 4F1096& ()-%4096& ()-  WJANMBT!
CF'109658& () - 4! F'10965& () - 4! @' 10% 5-5& ()- 4! @ F" 10% 5-5& () - 4! (> F" 10965
& ()-4' (C F'109%85& ()-4<uSll, 10%|& ()1y2LK, 10%m& ()-y2!,

10%r & ()-y2l 109 ()-y1l09% ()- 1055 1055 1055<$VMMIuSL!!v, 109%& ()-y2!,
109& ()-y2l, 109& ()-y2!, 109& ()-y2!, 109& ()-y2!, 10%m& ()-y2V

vr SLw ni' 109%¢ 4B BYE0% 0ddids &10% 0& () - 10 10 10| Y, 10% ()-y2!c,

10% () -y2V] UXVAT ST LX () - 10% o 460 1 1094 0] & ()-4
(o b X’&-“?)-Z! 0/@?0%%( TN 7 Lo ekukﬁp(af %z[%‘?’éﬁ grodl & O
' 10% 0] 0& (yvdr m:im% ginflprd c IO MDY ) cnat tspa (- 6L Dat 250C

T Si?go\fkgg‘(&ﬁi&ﬁg %%%@ﬁgé k§l)"u(’/glo%/)ff—k ](% ?viloléo%o 10SoSo 10SoSo! ,

10%80S0%' () -4!: n'10%0ho& ()-4 011 $" " #$widr S1!
‘3Y‘ 10%4HH&! () 41 3Y" 1 o/ﬂkgqéglgn OD3Y" LOYDHDHE () =453Y" 1084H&] () m4LLBY" 10%d H1H
& ()-4'Vv 3Y" WOGT 11 06 HGH
106H6H! 63Y" mﬂmﬁl%ﬂa@ﬂ 1‘0%—‘“—!8!9()) 41163Y" 1096HEHE () - 4! * 3Y" 10%HE () - 4!
S 3Y"1098HSHE ()-4' ' ' LECLw) oMrLLE pdO%td () - 4.8 " 10USHSH&Y (- 4!

"1009 "()-4! " oL () - e () -
e A I F@‘o(&lﬁlé’t”rg‘n(%.&m/“%é?a 94.1
Content of impurities (%) 0.4 0.4
Colour off white off white

' The microgranules A and B prepared in Example 2
are packaged in gelatin capsules of size 2, respectively
recorded as G, and G;,.

10 A first study is carried out under accelerated
ageing conditions, according to a standardized ICH test
(at 40°C and 75% relative humidity).
The stability tests as a function of time on the gelatin
capsules G, and G, are carried out by placing the gelatin
15 capsules in opaque polyethylene bottles.
The impurities are quantitatively determined by
U.V. spectrometry after separation by high performance
liquid chromatography.
The gastroresistance tests are carried out under
20 the same conditions as in Example 2 and must verify the

following standard in order to be judged positive:

10% or less after two hours at pH 1.2

and more than 75% after thirty minutes at pH 6.8.
25

The quantitative determination of active
principle and the water content are respectively carried

out according to the standards USP <905> and USP <921>.
The stability results of the gelatin capsules G,
30 and G, under accelerated ageing condition are summarized

respectively in Tables 1 and 2.



106HBHW) ) L* +2+, , zX6+1! 1 S| "10%8HSH&' ()-4! @ "10%@H@& () -4 1 " 1088 I0FY 4002
"109NHNHE ()-4!1 "10%H& ()-4!Sl "10%SHSH&' () -4, #-B---. 1. xVA+1!11]
"10% HI H& ()-4!C "10%HH& ()-4!'Nl "10%H& ()-4!'d "109%H& ()-4 ;1 "10%

& ()-411 "109%HHE ()-41. 3. K L. X A {/xPl3!Ll]l "104 H H& ! ?° L1 10% " & () -

1L 10%" n" & ()- ! TL! 109XX& ()- %0% & ()- 101 H H 101 H H

101 HI H{/ / / 00W00zX6P1! I | S* & 10% "-" & ()- Mb! D& 109 " & () - Mb@10% & ()-!y10% "

& ()-!;, LM10%"& ()- !; ‘L'lO%KK&'() TABLE 1

0j 1p22H344WU3P1! I | * & 1096 " & () - Mb! ° '"&'() MB! ;

T&10% " & ( VBHE-&H & (B &' 1"%’ &bt D-§+1606-" 8" —MB455555%5
6uS2 "I F'10¥ & ()-!l F"10%H& () - 10%4& ﬁ:%ﬂ@odﬂ(ﬂ 10" " 210"" 3

10" @& 1098 " & () - Mb667777$7*747r S4 @ 109& () - 100&4&' ()-&1098H& () - 1PpHH
10HH 10HH ~ H69HE—~(—HEHF 09 HE (477 -8 U2 B G%%ﬁghﬁg\,, S - F

I AO%AH&' () Ehdn@ﬂf%HH&é(deﬁérmlnatlon 14 14.2 14.2 11.8

H "1 10944H& )( :) 34 %H&' () - 2838>8CBD8T8X8Y8t R 4 ! ! @O%H ()-F
@OWH& () - H&— 1 FY8e r8j848 888 AT () - F

AH @ 0%HHE:! fﬁaitr@@%mn@ -tlés'tHl(@O%-llH& ()-F|' @0%H& ()-F $888x9 :f: h44
@O%H , L! 10% X& & ()- , L1 10% X& & (){- 1L!1pvdx&1&|()- @0vHH& () - F

after 2 h at pH 1.2 4.6 0.0 2.0 3.3

then for 30 min at pH 6.8 96.3 90.2 86.3 94.0
Water content (%) 1.4 2.0 1.8 1.9
Content of impurities (%) 0.4 1.0 2.7 10.2
Colours off off grey grey

white white

TABLE 2
5
G, t =0 1 month 2 months
Quantitative determination 20 19.7 19.9
(mg/gelatin capsule)
Gastroresistance test (%)
after 2 h at pH 1.2 2 2.4 2.5
then for 30 min at pH 6.8 92.4 91.9 92.4
Water content (%) 0.8 1.4 1.1
Content of impurities (%) 0.3 4.5 4.8
Colour off white|off white| off white
and grey
highlights
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“0000 & & () - <a<<<<<<sW210[ 10% & & ()-110% & & ()-T[ 10% & & ()-[ 10% & & ()
- T[10% & & () - <<<<<<==xX@10T[ 10% & & ()-[10% & & ()-T[10% & & ()-[ 10% & &

()-T===t === >a@R10 Pf comfd¥hatde - studylO¥h! &che- staBPILK (df ML 9& () -
1096 9& () - [10%& & ().-

Se>x>>>>>>g RESHPIHAA 1S F0IRIROE) 2YERERIR ALY Pfos e PrifoH e, 1S -

" 109 %& () - subsennenk@YAUYIDICHE, (3t YLD%MHTeL) NRRRNEA Jadblioif %8 () -
Y>>>>>1’?’?G% 03" 10909 ()- 03" 100D°%D& ()- 03" 109D D& () -

94.09% U& £ 0409 9& () - GBIO @ ON@ @E@ERT3  S1098% ()- °, |-

100698 ()&l - 0% Tale 31696 (fhe vdoosvaser IQQQDMLDﬁY&OG‘@/c@@WAAA

R T Diisn e Conii o)
1098%: () -; XeRORPIR %9 - 2 MWWJA@N ﬂszé?@-e prior art: sold by the

company Astra under the trade name Mopral® (Patent
EP-247,983).
10
TABLE 3
: t =0 1 month 2 months | 3 months
Content of
impurities (%)
Mopral® - 1.06 22.6 38.17
G, 0.4 1.0 2.7 10.2
Colours
Mopral® - brown brown brown
G, off white | off white grey grey
CLINICAL TRIALS
15 These trials are aimed at confirming that the
formulations according to the invention do not cause a
loss in biocavailability.
. A first study is carried out by comparing the bio-
20 availability parameters of a formulation according
to the invention, recorded as Al, and of a
formulation of the prior art, recorded as B, sold
under the trade name Losec® by the company Astra.
25 This randomized study 1s carried out on 10

patients, to whom is administered a single dose of
20 mg of microgranules according to the invention.
The plasma concentration of omeprazole is
monitored during the eight hours following

30 administration.
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109898 ()-' ; 10989%& ()-; 10989%& ()-; 1098%& ()-' ;
109898 () -r AvAZA{ AAAAeE+;  1099%& ()-: 109%& ()-; 10989 ()-:
10989%& ()-' -; 109B%& ()-; 10%%& ()- AAAAAAAANL, ;  10%8%& ()-;
10989 ()-' ; 1098%& ()-; 1099 ()=; 1510%%& ()-' AAAAAAAAeGH,
109%%& ()-' ; 109B%& ()-; 10%%& ()-; 10%%& ()-' ;
10989&' () - AAAAAABeE+;  1098%&' ()-; 1098%& ()-; 1099%&' ()-; 109%%&' ()-'
- 1099k ()-; 10%9%& () - BBBBBBBBhML; @™ 10%%& ()- ;
After a resting period of 7 days, these same ten
patients receive a single dose of 20 mg of a
formulation of the ([lacunal] art B. In the same
5 way, the plasma concentration of omeprazole is
measured regularly during the eight hours
following administration.
The change in the mean plasma concentration of
10 omeprazole (measured with respect to the
10 patients), calculated for Al and then for B,
are represented in Figure 3.
Table 4 gives the mean value of the main biocavail-
15 ability parameters corresponding to the two curves
Al and B.
TABLE 4
Treatment AUC_ AUC . Crax T.. K., T,
(ng/ml) | (ng/ml) | (ng/ml) (h) (h)
Al 544.7 618.6 336.3 2.68 [ 0.097] 0.76
Coefficient
of variation (48%) (42%) (37%) {(63%) | (31%) | (29%)
B 517.5 554.1 291.1 2.26 1.00 0.75
Coefficient
of variation (57%) {55%) (42%) (44%) | (29%) | (32%)
Al/B ratio 98% 94% B3% - - -
20
. A second study 1is carried out under the same
conditions as above by administering a formulation
according to the invention, recorded as A2, and then
a formulation of the prior art, recorded as C, sold
25 under the trade name Prilosec® by the company Merck.

The change over time in the mean plasma concen-

tration of omeprazole in the 10 patients,
for A2 and C,

is represented in Figure 4.

measured
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ability parameters corresponding to the two curves

A2 and C.
5
TABLE 5
Treatment AUC AUC . Cox T K, T,,,
(ng/ml) | (ng/ml) { (ng/ml) (h) (h)
A2 423.2 431.9 274.6 2.38 1.11 0.63
Coefficient
of variation (48%) (56%) (51%) (46%) | (13%) | (14%)
C 429.0 459.8 283.6 1.95 | 1.07 | 0.67
Coefficient
of variation (41%) (40%) (51%) (50%) | (21%) | (25%)
A2/C ratio 117% 112% 107% - - -




10% q(" & ()-f 10% q( & ()- S3 10%q("
(

&I ! )_ 83 100/0‘ N &I ()_ 26 JULY 2002
$10% q(° & () - =E>ETEREEEEE] J*f 10% q( " & ()
(

E -f 10%q( & ()-f 10% q( & ()-f
(

10% q(" & ()-f 10%q( & ()-f 10% q( & ()-' FEEEEEEEE J*f 10% q( & ()-f
10% q( & ()-f 10%q( & ()-'Ff 10%q( & ()-f 10%q( & ()-f
10% q( & () - EEEEEEEWFhM p* %40%(& ()-f 10% q( & ()-'Ff 10%q( & ()-f
109% q(" & ()-f 10% q( & ()-' FWFFGHHII [ [:, p % &1 10%(& ()- .-10%)(& ()- @
9‘%10%1(&() K 9a0%(& ()- H(" Y%a0%g68 () -
y " 9d0%( & ( -3, 3/ I<ICIKIVUA 3710% & ()- | F 10% & () -
10

%0% & () - é( 10g(10q( 93 "10%( & ()- .93 "10% q( (& () - KINITIVIXIZI[J_5vUdp
) 29H1N10% & ()-1n10% & () - 1n10% & g:i!ﬁowd&' ()-1n10% & ()-[J\J]Icdj IqdrIh>
vWp

?) 29HLN10% 0 G 0% rJJJJJddd: vua
3)2?9H1n10£ ?ﬁ@ﬁ%ﬁgﬁ@fﬁ%&% hs'@%@@éﬁ?; e Pr@n?@eJJJJJJJJtJ*lnlg
% & () -) ?9HBGt@PEEe 1arkd)oans, xderriah 1GAdt8protectin 1 BHEE. dopplisidd % & () - JIJIIIIFF
*1n10% & (1 2 10% & () -JJ3JJIJ
Kug*lnlln(lo[’?l' Q'éz’&t@m)Hfﬁmnma&&?Af)ﬁi’]‘nm?@% g)a{%%%’/ %f(g"i%@% & ()- f(%(l K&K+K,
K>Ku9*1n11nf80)6”%%'"(’7 -1y A6 forTH of &alfs) ame% 301'\161114)'% &O'Q‘?USEhliO% & () - >KBKFKJ
KNKOKi KU9* 1 midrodidtic&ubstanc@9HLN10% & () 1n10% & ()-1n109% & ()-1n10% & ()-i Km
KgKuKz K{ KKU9* 1n11n10% 29H1N10% & ().-.1n10% & ()-1n10%.& () -1n10% &
K&KlPJ(KKK{Uginllgloﬂﬁ‘%F?gré $1006 &a(cf Qﬁf@&) & ()- ‘gﬁ)ﬁlo& &% )algf% 10% & ()- f(%(K
KKKK] B* 1ndHadad09% i% €d )ﬁthmao% - Bk’ (l)a—yb‘rlO%&l[J(r)rsk&lO% & () - KKKK

10 5%5‘%&@%&%@5’%{% 3 %*s“ e 2R, Toode (fOF 1% & ()-a

10% & () ‘LQigtLﬂ_%&LflLdﬂ_LOwll@%@I@ZQalelO% & ()-a 10% & () #3ga 10% & ()-a
109 & () -4 10% & ey #C:L;{}a&nlé’é%o.@ﬁn%o«?/@ SPUEF L) o %ﬁfggy; 2 )-a

10% & () - a 10% & ()-#3ga 109 & () - GLHLaLf LkLpLqL <Oa 10#3ga

1096 & () - -enipedk in -thatposhe (v LIaYeL Lipogeabedavibly &t ( Yeasga
109 & () @é%&é&tla/elcl%y%x() a 10%& ()-LLLLLLL{ '>0a 10#a 10% & ()-a
10% & () - #3ga 10% -a 10% 0% & ()-LLLL GOa 10#a 10% & ()-a
10% & () -4 10% & ‘éfzﬁfaa%g'ﬂ? Coar ¥4 % op¢ P L‘E 16#5°189% & ()-a

10% & () c&halrﬂ%t&r@ze@i LDV ghe)- #3ga ﬂﬁ%&(:jvéLU.lalbe\ﬂ\tyc)ﬁarB{éﬂOyB‘V&' () - &%
10%E8%E 0 NNNANB Ay X7 #
10%28%2&%l ue#‘tlo%%};’@% (2°u"J#("“110 gﬁé%’ a?‘}g'f‘ )18@«%%6 v E8oEs: ()-

m sF! 10%&’/&U@EMNNWPA}FX¢&Z#10%E8%E& ()- u# 109E8%ES’ () - u#
10%=8%E& ) - U&) Py &%Qé%&%%& (Gl QMRS Q- SENNNNNYNN-DFEH 4
10%E89E& () - u# 10YE8YEE () - u# 10%58%5& #2 u#t 10%E8YES’ () - u) ?W' ¥
10%E8YEL THALHE LEIUEZETES Y ) CRARNNANNA RS £ 4 epkna  09RBOERPFPLagtive
10%E8YEL Jyeltt LOYEPAESHKidb i HGURBYESRS (l)séc)lz\)dln ?%gé’%frggwuwvg*#
1096t 109%BYEL () -u# 1 & 0%E8%ES&' () - u %ESY u

109E89EE, L?é%éﬁp %"‘6?%‘#%8%8%5& ()-u# 10%ESYES& ()-u# 109E8YEL () - u#
10%E8YES §-) - ut 1m&5&a@pl@)s7w*~cm@9@mc(r)e mm@wmw)# 1094t
0%E8YES 0 ' %S9

O%ES%E&C?-% ‘%’)%'5\%% Sa¥elh oé%zég #&fo Hﬁb‘%@éﬁ ?lgl"ﬁ 109E8%EL () - u#
10%E8YES () - u 1GoREIERE (3cHVe OPESHELP(P- Lgowrlsar@@fwmwm# 10% Y

2" 109 () -9) | b nl@PE Chosen Y4 Bdag) - Ubh YndO&dically

acceptable binder, a hydrophobic substance and a

substance which dissolves the active principle,

a first protective layer comprising one or mare
pharmaceutically acceptable diluent substances and
a binder,

a second hydrophobic protective layer comprising a
coating agent and a hydrophobic plasticizer,

a gastroprotective layer comprising an enteric
film-forming agent, a plasticizer and a hydrophobic

substance.
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and 15, comprising 5 to 60 mg approximately of

omeprazole.



