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zs (ORAL PHARVACEUTI CAL DOSAGE FORMB COWPRI PUVP I NHI B | TOR AND
ANS AID | (hhghasdshie i nveyp The present inventhae s rel at edpa,sggg%gggl

pharmaceutical preparations especially for use in the treatnment an
prophyl axi s of gastrointestinal disorders associated with the use of Non

Steroidal Antiinflammtory Drugs (NSA Ds). The pr tions
conprise an acid susceptible proton punp’inhi bi to@ﬂ‘ﬁl@ﬁ“ﬂ@”ﬁ@ﬂ@ﬁ on with one ‘
or nore NSAm(s) in a new fixed unit dosage form tabl et ed

dosage form. Furthernore, the present invention refef85 a nethod for the
manuf act ur erAf1, PHARMACEUAICANDOYKGE FORMS COMPRISING APPR BTN PUMP

medi ci ne. NSAIDs including acetyl salicylic acid are anong the nost

comonl y pINHIBITORIANRDIANSAIDr ugs worl d-wi de. Despite the therapeutic
benefits of NSAIDs, their use is frequently limted by an increased risk of
gastroi ntestinal side-effects, mainly upper gastrointestinal side-effects

l'i ke pepti Lon:.and dyspeptic synptons. The relative risk of

devel opi ngﬁgwg%%%u.uoger during NSAID treatnent is increased by a factor
40-50, and the relative risk of devel opi ng a duodenal ulcer is increased by
a factor 810 (McCarty DM Gasttoenterol ogy 1989; 96: 662). The relative risk
of devel opFhgprasenyinyentiaroispelateditd new lorak phismaceitivg! praparpeerfsmspedially fof usehe

t his, i db fact .5-5 (11, . BMJ .1990:.300: 278
Purtnor)  dp<eheERmess At ofunPintrtibl Sisoadsre 3h0piaRd Mitke B 4P
t t t : '~|§Pl,ﬂg§1}@ - i : :
ZgoeA)aO][re gl Iét‘fg{;{f)?ll'?no a vergﬁﬁaﬁgéﬁﬁér@ . é%sg?t\ﬁ'eﬂéaagi}%%hgﬁ gﬁtﬁ %%?%‘iléég,r
and t he cosusespabledhrogn pumprithibitoPih cmbinatiGA\withiune ot ecze NISIAIDE)iira nedvi ch

avoi d gastrointestinal_ side-effect caused by NSAIDs is requested. 1 6 APR
202 wo 9~ni@xpsunicpsagedor especiallyn tablpmddasagadeant. Jurthermeop)tite BIesEitt ure i n

order to prevent such side:effects have so far been | ess successful. .The
st pitont BRHeESFE ok ehed ET e pRRl e A e SRR R AT RE dane 7
associ at edpy onS &SieSiciieest i nal problens |ike ulcers and dyspeptic
synptons in %atients wth a need for continuous NSAID treatnent is to
conbine the NSA>D treatnent with an anti-ul cer drug approved for the
heal i ng and/ or prophyl axi s_of NSAI D associ ated gastroi ntesti nal

si de- ef f e cRALHSENAGNILDESIEUANENION| ogues, HZ-receptor antagoni sts or
proton punp inhibitors. ~o Established risk factors for devel opi ng NSAI D
associ at ed upper gastrointestinal side-effects and conplications arc for
i nst ange mﬂmlmaﬂhﬁ\éb&yﬁsaﬁgﬂid 4eid/dr€ 8inong tHeGhos? t&BfoNE: predceibed OfFusell
NSA1D) co-therapy with steroids) and co-therapy with anticoagulants. This
means, t hairugoworid-avigd. Despitetht ¢chesaptuti¢ benefigs f VS Aldss their use i freqpeatly

conmplicati,on. | jke bl eeding. or_perforatiqn, padly) should receive |
robhy! actititd BEanameaseR sl oh BB A R eI e RAD Fipef Eesgomussinal
side-effects like peptic ulceration and dyspeptic symptoms.

20  The relatve risk of developing a gastric ulcer during NSAID treatment is increased by a
factor 40-50, and the relative risk of developing a duodenal ulcer is increased by a factor 8-
10 McCarty DM. Gastroenterology 1989,96:662). The relative risk of developing an ulcer
complication like bleeding and perforation of the stomach is increased by a factor 1.5-5
(Hawkey C. BMJ 1990;300:278). Further, dyspeptic symptoms are experienced in 30-60%
25 of those on NSAID treatment (Larkai' EN.AmJGas 1987;82:1153).

In the UK, NSAIDs account for 25% of all reports of adverse drug reactions received by
the authorities, and the corresponding figure is 21% in USA. Therefore, therapies which
avoid gastrointestinal side-effect caused by NSAIDs is requested.



NSAI Ds are mainly used for the treatnment of chronic diseases |ike 16 -APR 2002
rhélimatoid arthtritis and osteoarthritis) which are nost often seen in the
el derly popwW®e128064 Conpl i ance is especially inportant in el dRCT/SJESIAT3S
fragile patients, who have the highest risk of developing a life w
threatening conplication to NSAID treatnent |ike bleeding or perforation.
It is known that 509fo of all peptic ulcer deaths occur in NSAI D users and
that 6890 of these arc >75 years old (Catford: Health Trends 1986; 18: 38).
This is confirmed in another study concluding) that NSAmrel ated deat hs
occur primarily in those > 75 years of age (Guess. J Cin Epidem ol 1988;
41:3. The inportance of conpliance is further supported by the findi n?, S
that a maj orAttigmpss tompdify thel NSAED Ma@@tﬂ%qwmm@w%mmhwéo ar

' il the O One | e bei. | L. K .
i b Lo PSR Issh AR g IR BT e BE P LB £ BB S B A B enting
e, G i TR o B TR et thal DRI ke ey AT hepfe PR o

duodenal s PpafietiPRitA@Ic\EdrTonGmitid NS AADT rédtmends #scombine the NSAIDhstatmenit
effectively in patients on continuous NSAI.D treatnment as in_non- NSALD uysers

(Val an A. N VEHyan antivalgeridrag) approvesidpr therhealing and/aripsophylaxisf NS Al asseciated 1 or

an anendnent . . r | : e .i
neaiing of  gaufpb@SuRE S sRERTHER R bRl BRI, B RR AR 0r
approved by pr&@hH painplinhibidror i ties in UK and S weden. Recent studies
confirm that oneprazole significantly reduces the risk of devel oping

gastric ul cers, duodenal ulcers and al so dyspeptic synptons in patients on

conti nuous NSAILD treatnent. ~o EP 0, 4 479 descri bes tabl et conpqQsitjons
compri silhg ESieBsdaiFkaciars for isveloBing ASIO0AIER UBRer SRTMRtsHnal e

cogr adat | on a4 Cpiteficaiont e JAlhact HigH OB s beprdoHER ablofWiBtding, tigh |
such as a pdes®sf NSAID, datth&hpﬁMm&rd,iasmaneamaﬁmmh@@agﬂm.i'ﬁﬁm@xems,

NSAI D(s) and an acid susceptible proton punp inhibitor the different active
subst ances &has ferdvramplet fragile and eldenlypatentst tolerating laicomplicationhike blegding or

conpliance is nai actor .in receivi a good result in nedigcal

Cront mant <. PYHBEPD PeS R e A OR SOt A Sghent e s n Ty BEENSATRl | o s
to the H?tiﬁﬁﬁmh%+”°t convenient or zo satisfactory to achieve the nost
optimal results. The present invention now provides new oral dosage forns
conprising two or nore different active substances conbined in one fixed
unit dosage form preferably a tablet. Sonme anti-ulcer dings such as proton

punp i nhi bi NYAMsage mainkepsell ferahe geamentefrchavnic dissasesdlierTbermatpidrarhmitisand
reacting an%strégalxjrihrr%s, v@%ccj:ﬂ "ai.re%rslosrtrgﬂgrla gc%ﬁ‘i'n %%%Y&ﬂy Iprc;pulation. Compliance is especially

important in elderly and fragile patients, who have the highest risk of developing a life-

20 threatening complication to NSAID treatment like bleeding or perforation. It is known that
50% of all peptic ulcer deaths occur in NSAID users and that 68% of these are >75 years
old (Catford:Health Trends 1986;18:38). This is confirmed in another study concluding,
that NSAID-related deaths occur primarily in those > 75 years of age (Guess. J Clin
Epidemiol 1988;41:35). The importance of compliance is further supported by the finding,

2s  that a majority of peptic ulcers associated with NSAID treatment are asymptomatic until the

event.

Omeprazole being a well known proton pump inhibitor has been shown to be able to
prevent gastric and duodenal erosions in healthy volunteers during treatment with acetyl

30  salicylic acid. Clinical studies have shown, that omeprazole heals gastric as well as duodenal



respect of ‘the stability properties) it is obvious that the one of tlhe APR 2002
active substances being a proton punp inhibitor nust be protected firom

contact wit LdiG . gastric juice by an enteric coating Iayer.Pﬁlel_{g 0

di fferent e%é%@g@éati ng | ayered preparations of proton punp in(n ?tgﬁ"g
described in the prior art) see for exanple US-A 4,786,505 (AB Hassle) so
conpri sing oneprazol e. 1 6 APR 2C02 WD 93R5064 4 PCf/ SE96101735 Thcrc are

probl ens to produce a fixed unit dosage form conprising a rather high
amount of active substance. Active substances with different physical

B P L 2 o bl 1T R DTS B RBE St VAL BeaBhED b Fhop NsAD
probl ens whepe aniRhlah &%thggxi lkdgbr!‘ibﬁ’%ﬂﬁ@).e’iﬁcsﬁgmmw %@@sg for an

suscepti bl e proton punp in are conpressed into tablets. t he
enteri c coatamfiendmesigto theadvse fdcoitimidnditionfot the uso opomeprazsic i hédliag pfgdseicsand
into a tablet, the susceptible active substance will be destroyed upon |,
adni ni st r at | dupdepalpdenss duringepraionenscNSATD grament approyedby regelatogy apthorites in
resi stance oﬁxiart}@fn%fri c coating layer of the pellets will not be
sufficient i Y8t after conpression. ~o Sunmary of the invention The
present invention provides oral) fixed unit dosage forns) i.e. nmultiple
unit tableted dosage forns, enteric coating |ayered tablets, multilayercd
tabl ets or cReeut stadies corefitmyitlidn omepravole sighificanthyeredbeasithe skt oftdeivelpping gastdc
conpound. The active comounds arc_preferably an aci.d suscepti bl e _proton

punp i nhi bi tYeersyAuadamal waeroand glsodyspeptissymp Ratients gn gprtinuops NeAT 45t

the proton py iCn ibitor is protected by an enteric coated | ayer. These
new dosage £ Il sinplify the reginen and inprove the patient
conmpliange. Zo Descrit?tion of the Fig, Fg. 1 illustrates a cross-section

of a nultiple unit tableted dosage form conprising an acid susceptible

prot on punp EPRi426t4GD descrities tablet cornpositiansicomprisiag ial§S AHY suchcaspmiprafes afdld i n
adm xture with a fast disintegratjng granul ate conprising a NSALD (2). The
tabl et is a 338Wcacy iphibiing dugcsygh Pﬁamca%rctf(-%bﬁpep&c arangqryt fspked 1g avoid
cross-sectio LBl & upl-t - : lySd i d
SUscept i bl ¢ yEpidaBoRt b Bafiid R bl it 0F AR Corfi bRl oD oY B
pellets (1 pungihhibifdpAlD in the formof cyclodextrin conplex (3) included
in a fast disintegrating granulate so (4). The tablet is covered by a

fil ncoatkng |ayer ( 13). 1 6 APR 2Q02

In proposed therapies comprising NSAID(s) and an acid susceptible proton pump inhibitor

the different active substances are administred separately. It is well known that patient
compliance is a main factor in receiving a good result in medical treatments. Therefore,
administration of two or even more different tablets to the patient is not convenient or

20  satisfactory to achieve the most optimal results. The present invention now provides new
oral dosage forms comprising two or more different active substances combined in one

fixed unit dosage form, preferably a tablet.

Some anti-ulcer drugs such as proton pump inhibitors are susceptible to

25 degradation/transformation in acid reacting and neutral media as mentioned above. In
respect of the stability properties, it is obvious that the one of the active substances being a
proton pump inhibitor must be protected from contact with acidic gastric juice by an enteric
coating layer. There are different enteric coating layered preparations of proton pump

inhibitors described in the prior art, see for example US-A 4,786,505 (AB Hissle)
30 comprising omeprazole.
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WO 97! 25064 5 PCT/ SE96/ 01735 Fg. 3 illustrates a cross-section of a table
with two separate | ayers, one | ayer conprises an acid susceptible proton
punp i nhi bh{@bo7r4864 he form of enteric coating |ayered pel | et BCt/SE96/01736
‘adm xture with excipients (5) and the other |ayer conprises a NSAD~ (6)
included in a gelling matrix giving extended rel ease. The separate |ayers
are optionally separated by a separating |layer (12) and the tablet is
covered by a filntoating |layer (13). Fg. 4 illustrates a cross-section of a
multiple unit tabl eted dosage form conprising an acid susceptible proton
punp inhibitor in the formof enteric coating |ayered pellets ( 1) and ~o
a NSAIDin the formof enteric coating | ayered pellets (7) in adm xture
wi th exci pi éFtese 418 probitras togiypduceiafixedwmitaiosage form comprasing agatherhigh ampegt of
Fig. 5illustrates a crqss-section of..an_enteric.cpating |ayer.ed,ablet
conpri si ng aﬁ‘f"éﬁ‘ﬁ’. B &5BY DS sﬁf’ﬁ'tsdﬂﬂbﬁ‘ﬁ%"qnﬁﬂhﬁf r°?%§°ﬁ ?ﬁ@?ﬂﬂﬂ’f‘ﬁg%s%ﬁ h
one or mreﬂﬂﬁﬁ&.{&uﬁy = b1 : | an
enteric coat’l ng ayegr“((l arﬁglcg'?éf!l’rggﬁfx?/ngpigglyfgﬁqﬁg&ﬁg%?og 1%) I?rgaFchs
| ayered isn hpesifie probleenst wiidnainterizr dadmylayéred peliats cantainiag thegacidgisceptiblaproton
illustrates a tablet conprising an acid susceptible proton punp inhibitor
in the for mpmpeinhibitprare sempregsaddniertabletself|the entericicopting,layer-does Bpewithstandy
fast disintegratin ranul at 4) .in t abl et..core) surround by a
coating |ay °E?5Wffg§sg‘?"n °R@éﬁ3}’%§‘&fﬁgﬁ7 an?P&PE&%% f%m%gﬁfg%l et is
covered by | | ' i i i b
vent on | oRe YR apSadhiniEiaaby B prritafing deltic SR PEARE adl kst of
conpri si ng ahe emtric cdadag lageniof the peliees will yotde safficibnsinghe fableb kfterompyessipnimp
inhibitor in the formof individually entexic coating |ayered units,
t oget herwi th one or nore NSAms and tabl et excipients conpressed into a
tabl et. The gnter]| £ ‘;lm aycr(s) covering the individual units of the
acid susceptﬁﬁ“g&gﬁcﬁﬁn 9 i nhi bitor has properties such that the 30
conpression of the units into a tablet does not significantly affect the

acid resistance of the 1 6 APR 2002 WD 97125064 PG]'/ SE96_/01735 6
i ndi vi dual | yTherpresentcinvansion prpvidesera dfixedi unit ddsaget foamsybe.ghultiple unid tableted uni t

t abl et ed dosage form proyi des, a_good stabilijy to t active sufstances
Hart oo one thumiomy BHeNc seatins Maeraargie mullayEma A s G fapeulps Ale BER s o

I ' . . . Cohi b

o) the B e Hanl A8 phaRIBLI Ry biSe ohibolE 138 abdleCoRipBhalt di BRtebidtly i O
that conpri sei subeptibléprdton FJrhp inlEbitdr i e6mBinaaEEwit roie iod mekeNSAIDk ¥nd N t he

formof a nultiple unit tableted dosage form )
wherein at least the proton pump inhibitor is protected by an enteric coated layer. These

new dosage forms will simplify the regimen and improve the patient compliance.

2  Description of the Fi

Fig. 1 illustrates a cross-section of a multiple unit tableted dosage form comprising an
acid susceptible proton pump inhibitor in the form of enteric coating layered pellets (1) in
admixture with a fast disintegrating granulate comprising a NSAID (2). The tablet is

25 covered by an filmcoating layer (13).

Fig. 2 illustrates a cross-section of a multiple unit tableted dosage form comprising an

acid susceptible proton pump inhibitor in the form of enteric coating layered pellets (1) and

a NSAID in the form of cyclodextrin complex (3) included in a fast disintegrating granulate
30 (4). The tablet is covered by a filmcoating layer (13).



conprising enteric coating layered units of the acid susceptible sdb@téﬁﬁmiﬂﬂz
and the other io active substances) in the granul ated material constituting
t.he rest of wWoseyipressed tablet, as shown in Fig. 1. Alterpaiisedkuirss he
di ffezent active substances may be intimately m xed with each other and
conpressed into a conventional tablet, which is enteric coating |ayered,
see Fig. 5, or both is active substances an; in the formof enteric coating
| ayered pellets conpressed into a nultiple unit tableted fornul ation
together with preferably fast disintegrating granules of inactive
excipients) as exenplified in Fig. 4. Further alternatives arc exenplified
as nmultiple unit dosage fornms wherein the proton punp zo inhibitor is in
the form of Fig)di villliswdibs/a Erossssectorcofd fabiet wathamedseparatedayons| mbhﬁhﬁédrﬁpxsécsi n
t he form of ? a conplex to obtain inproved bioavailability see Fig

b) in the fanasidsusgersible prn@nrmmmmbmmmqgomfapmmma buerwﬂmll@& lérwed

I ft NSA th | t

Gosage f of nPdRPE RATSKepRt (ot Pt Byerconthristt SNSAID (liskuititnin £, °
Cori

Separ at o oo BFse MAKE Fing fbuca %%ﬁépp?séﬁf%ﬁgﬁé?y pRAEy SpRBYy #

t abl et . Thesépzbitﬁglayer(da)/afchﬂcmblemqmogamdthychmmlalygrala)zer to protect

the NSA1D(s)) see Fig. 6) because sone NSALD(s) are light sensitive and
require a light protecting layer. In still another alternative) the

different agtiivye bs C . X

the latter ﬁ%g’ar gtt{' %ﬁc%%ggsg?sre% @e’BPﬁgfmgﬁfaH&L&dq?&%é&RﬁT %ﬁmﬁﬁﬁﬁg i n the
formof  1a6d8RRkeptibitdpritfon PampIRkitiiGiEh 1R cakerit cORify la?eré@ﬁél!ldi'ﬂ( 1P aner ed
units and the NSAI'D(s) is/are’in the formof granules or alternatively in

t he for noof aiNSAID ietherfoire af entéria qoating kayeradi pellets (@hinadmixtieer with excipients (5).

| ayered units or upits Layered w th co t olled rel ease | ayer. s The
NSA117(s) maye Bblet icayared ?‘H“‘F%&f‘&ﬁﬁ' 3¢ase, sustained rel ease or
extended rel ease formul ations. Altcmatively) the conponents nay be

formul ated in an effervescent formulation. Furthernore) as sone NSA I V(s)

arc |ight SFI’%S 5t Qs of P6s3LskidnT ah enedhieicoadiy Myéred mbm li:@x'fnpﬁiuﬁé al¥cid
pignented tablet filncoating |ayer, as exenplified in Fig by

i ncl udi ng asysceptibiet protn prmpashibitar (8biatadmyxtuse with ong ob moapﬁﬁ@(so Otand

t abl et ed dosa e to f.urt her, object of the i nve on,is.to, provide a
dosage fornf fé%ﬂ"\f?@?‘bf 8‘?" CERg €qabng %Y&b&e‘béﬂd P%“@F'P? a

further obj %E\j\ﬁ Ik i ﬁ@% d
dosage form %Eia?ﬁ'r %Q/I Sl b lh ea@ﬁ%ﬂl&gﬁo F‘éﬁ’& g%rre é(l)qfac%ﬁe ?%ricpl e
unit tableted dosage forns may be dispersed ina slightly acidic aqueous

liquid and can be given to patients with swall ow ng disorders and in
pedi atrics. Fguéh &umsqg@rtéblercomnamspemgwumbkm@mepmﬂnlabmrdp thesfoem

naso- gast 1 8 SRS SRpHIRYer FIRAL) B nibade e b praUgEat R
dosage E@r”&bﬂ&ﬂﬁg&ﬁf&eﬁﬁk‘i‘%nﬁfgﬁhy&c‘b risfig msmf«.‘mﬂ cg/%hlnumﬂ%ﬁ'zzdrug

is preferably an a suscepti bl e Jproton punp |nh| bitor. Su prot on punp
i nhi bi t ors FThetablet iservenal by pignented filmEodting lgyn€l3)l fornula | O a Heti
X-S-Hetz

Detailed descriotion of the inveni

25 One object of the invention is to provide an oral, multiple unit tableted dosage form
comprising an anti-ulcer drug, preferably an acid susceptible proton pump inhibitor in the
form of individually enteric coating layered units, together with one or more NSAIDs and
tablet excipients compressed into a tablet. The enteric coating layer(s) covering the
individual units of the acid susceptible proton pump inhibitor has properties such that the

30  compression of the units into a tablet does not significantly affect the acid resistance of the



wher ei n 16 APR Z' 02 WD 971 25064 PGT/ SE96/ O 735 8 Heti is RL w R31I\§i sAPIR:tZEUZ :
Is RRR7T ,0RBI HX=-CH Ro whereinioR N-~1i or RR6 NSor ~or ( ~
R~s R or / Wod7Ns063 t he benzi m dazol e noi ety neans that one @PCTYSRISHEIBBON
atons substituted by Rb-R9 optionally may be exchanged for a nitrogen atom
wi thout any substituents; R) RZ and R3 arg the sanme or different and

sel ected from hydrogen, aI kyl, al koxy optionally is substituted by
fluorine, alkylthio) al koxyal koxy, dial kyl am no, piperidino, norpholino)
hal ogen, phenyl and phenyl al koxy; R4 and Rs arc the sane or different and

selected fr %Nmﬁ@geﬁ&n@b&ﬁh Wrear@itkw\mmn&é thee sndliple Qgit bbldied dgagy
trifluoronethyl and aI 1 6 APR 2002
form provxdcs a good stabxhty to the active substances during long-term storage.

Alternatively, the prepared tablet has separate layers, one layer that comprises the acid
s  susceptible proton pump inhibitor in the form of compressed enteric coated layered units
and another layer that comprises the NSAID(s).

The new fixed dosage form is preferably in the form of a multiple unit tableted dosage form
comprising enteric coating layered units of the acid susceptible substance and the other
10  active substance(s) in the granulated material constituting the rest of the compressed tablet,

as shown in Fig. 1.

Alternatively, the different active substances may be intimately mixed with each other and

compressed into a conventional tablet, which is enteric coating layered, see Fig. 5, or both
15 active substances are in the form of enteric coating layered pellets compressed into a

multiple unit tableted formulation together with preferably fast disintegrating granules of

inactive excipients, as exemplified in Fig. 4.

Further alternatives are exemplified as multiple unit dosage forms wherein the proton pump

20 inhibitor is in the form of individually enteric coating layered units and the NSAID(s) in the
form of a) a complex to obtain improved bioavailability, see Fig. 2, or b) in the form of a
gelling matrix resulting in a preparation with extended release of the NSAID(s), see Fig. 3.
A further alternative is a multiple dosage form with the proton pump inhibitor in the form of
individually enteric coating layered units compressed into a tablet and thereupon a separate

25 layer of the NSAID(s) is applied by spray layering on the tablet. The tablet is covered by a
pigmented filmcoating layer to protect the NSAID(s), see Fig. 6, because some NSAID(s)
are light sensitive and require a light protecting layer.

In still another alternative, the different active substances are dry mixed and filled into a

30 capsule. In the latter preparation the acid susceptible proton pump inhibitor is in the form of



WO 97125064 PCT/ SE96/01735 9 io R6-R9 are the sant or different and
sel ected from hydrogen, al kyl) al koxy) hal ogen) hal o al koxy) al kyll GaiAPRN900?

al | coxycarb dggpzol yl, trifluoroal kyl, or adjacent group . Lm
ring struct&iae(ésmv\hl ch may be further substituted; Riois hydrs%dé(e;sn&é/ro;@ rns

an al kyl ene chain together with R3 and R\j and R x are the sane or
different and sel ected from hydrogen, hal ogen or al kyl, al kyl groups)

al koxy groups and noities thereof , they may be branched or straight C -
C9 chains or conprise cyclic al kyl groups) such as cycl oal kyl -al kyl .

iy o SHicahRyded il HAnE NAB I ip M o Blfladstor 7° =5 ©
97/ 25064 16 aiefRafiVely i the ErRO6OhEdified Pelease formulated units such as enteric coating layered

units or units layered with a controlied release layer.

s The NSAID(s) may be formulated in instant release, sustained release or extended release
formulatons. Alternatively, the components may be formulated in an effervescent
formulation. Furthermore, as some NSAID(s) are light sensitive the formulaton is
preferably light protected by a pigmented tablet filmcoating layer, as exemplified in Fig. 6,
or by including a pigment in one of the coating layers to be applied on the tableted dosage

10 form.

A further object of the invention is to provide a dosage form which is divisible, such as

divisible tablets.

15 Stll a further object of the invention is to provide a multiple unit tableted dosage form,
which is divisible and easy to handle. Some of the multiple unit tableted dosage forms may
be dispersed in a slightly acidic aqueous liquid and can be given to patients with swallowing
disorders and in pediatrics. Such a suspension of dispersed units/pellets of appropriate size

can be used for oral administration and also for feeding through a naso-gastric tube.

The different active components used in the present dosage forms are defined below.
Active substances
25 The anti-ulcer drug is preferably an acid susceptible proton pump inhibitor. Such proton

pump inhibitors are for example compounds of the general formula I

Q
Het;~ X—S—Het, I

wherein
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wherein

N in the benzimidazole moiety means that one of the carbon atomns substituted by Re-Ry

optionally may be exchanged for a nitrogen atom without any substituents;

R, R; and R; are the same or different and selected from hydrogen, alkyl, alkoxy optionally
substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino, morpholino,
halogen, phenyl and phenylalkoxy;

R4 and Rs are the same or different and selected from hydrogen, alkyl and aralkyl;

R¢’ is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;



|l H~~-NNH3 gl NHCHI NwCH3~~s | r NONH 16Af~R2C1I)§%2002
97125064 12 OC H3 HsC~- ~ CHs O N'NCH-S 2 OCH3 OC H3 H3C/ CH3 N/ \ C
H2- S--~/ Nwo bb/sedd SE96/ 01735 The acid suscepti bl e proton pupgristbé/mrsor s
used in the dosage forns of the invention nmay be used in their neutral form
or in the formof an alkaline salt) such as for instance the M2+, CaZ~, Na+
K+ or Li+salts) preferably the Myr salts. Further where applicable) the
conmpounds |isted above nay be used in racemc formor in the foamof the
substantially pure enantionmer thereof, or alkaline salts of the single

enanti onmer sy | j L Oht bi r ] sed
- Ep. AL 008 Taa o AP pbftche TR\ Bobylyrdief, A BEGER gl
VD90/ 06925) ai¥8#y,/ali8Tdatbond) Alidok§dakBonyd kakely], Befluce6ARyl] &F ddjaceht dralsRsR
conpounds ar e 2%3%% i _wogg/ow# S aer & ddjack frofis® ety of
NSA>Ds may fesmupngistrustuwesnwhiohmayrbefurthersubstitutedl e pr ot on punp i nhi bitor and
opti onal pharnmaceutically acceptable excipients in the fixed unit dosage
formaccording to the present invention. Such NSAIDs include for exanple

pr opi oni g aﬁimgs ﬂg‘?‘%@’; S8 ms g.g(hgggﬁg c@g?&gdﬁpwm%gcet am de derivatives)

salicylic aci atives and razol i erivati ves.

Ry and Ry; are the same or different and selected from hydrogen, halogen or alkyl, alkyl
groups, alkoxy groups and moities thereof , they may be branched or straight C, - C, -
chains or comprise cyclic alkyl groups, such as cycloalkyl-alkyl.
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Examples of proton pump inhibitors according to formula I are

OCH,

cH,
O o) OCH,
I N
N CH,— s _H\——:©/ Omeprazole
N
|

H

CH,

15

OCH,

=

OCH
} COCH,
ey I
N CH,—s
N =
H



20 1 6 AFR 2C02 WD 9e25064 PGTI SE96101735 13 Al so future NSA)DE IBER 0
cycl‘ooxygenase (COQ 2 selective NSA )Ds and NO-rel easi ng NSAnms ( 9 d%ﬁg
P) NO rel eagognb@ana) A new class of safer anti-inflammator PAREPERLYPE and
anti-pyrretic agents; The |V International neeting on side-effecu of
antiinflammatory drugs August 7 - 9) 1995)gnmay be included. In the
foll ow ng exanpl es of sone suitable NSAIDs are |isted: Acetyl salicylic
aci d) indonetacin) diclofenac) piroxicam tenoxicam ibuprofen) naproxcn,
ket opr of en) nabunet one) ket or ol a6, azapropazone) nefenam c acid) tolfcnamc
acid, su.lindac, diflunisal) t§ q’-nic aci d) podophyl | otoxin derivatives,
acenet aci n, acecl of enac, droxi ¢an) %o oxaprozin, floctafenine,
phenyl but azone, progl unet aci urbi profen, tolnmetin and fenbufen. The
active NSAIDs could be in sta@ d formsQor psed a2 s) hydrates) esters
etc. A conbination of two or R af _thellab | drugs may be used.
Preferabl e NSAIDs for the new fi xedCHasag I di cl of enac) i buprofen)
naproxen and piroxicam is The preferred nult?ble unit tableted dosage form
conprising a proton punp inhibitor (in the forjmof a racemat, an al kaline
salt or one of its single enantioners) and onﬁior nore NSAIl 7s, is
characterized in the follow ng way. |ndividualty enteric coating | ayered
units (small beads) granules or pellets) containing the proton punp

i nhi bitor and optionally 20 containing al kaline reacting substances, are

m xed with the NSALD(s) and conventional tablet excipienu. Preferably) the
NSAlI D(s) and tabl et exyggug%u are in the formof a granulation. The dry

m xture of enteric co tinb |I"ayer ed units) NSALD granul es and opti onal
exci pi enu are conpresgled i multiple unit tableted dosage forns. Wth the
expression "individ Its" iggneant snmall beads) granules or pellets, in
the following referr EeIN he aci d susceptible proton punp
i nhibitor. The conpac\N ce onp on) for forpaHsabrapslet he
multiple unit tablcted dosa oSﬁéguﬁ W significantly affect the acid
resi stance of the enteric coating |ayered pellets conprising the acid
susceptible proton punp inhibitor. Iniother words the nxhanical 30
properties) such as the flexibility a har dness as well as the thickness
of the enteric coating 1 6 Af~R 202 97Mb064 PCT/ SE96/ 01735 14

| ayer (s)s) nmust secure that the requirenents on enteric coated articles in
the United States Pharnmacopeia are acconplished in that the acid resistance
does not decrease nore than 100 during the conpression of the pellets into
tablets. s The acid réd¢BHsance is defined as the anpunt of proton punp
inhibitor in the tablefs o | ets after being exposed to simulated

gastric fluid USP, op 18,9, ‘4O (aq) relative to that of unexposed

tabl ets and pellets) ‘.nectivel§I The t est i sO&3BGnpl i shed in the

foll owi ng way. Indiv 2 abl etB ol pe are exposed to sinulated
gastric fluid of a terperat@lg—of . abl et s di simhe@edbRe rapi dly and

rel ease the enteric coating |ayered pbi|efS to the io medium After two
hours the enteric coating | ayered peIUets are renoved and anal yzed for
content of the proton punp inhibitor using H gh Perforn~ance Liquid

Chr omat ogr aphy (HPLC). Further specififk conponents which may be used in the
fixed unit dosage fozTns of the is present invention are defined bel ow

Core material - for enteric coating |ayered pellets/units The core nmateri al
for the individually enteric coating | ayered pellets can be constituted
‘/,Cﬂf\\cnl/,CHz——-O(}g
2

O
& ' .
CHT_‘S _JLhI Pariprazole
|

10 , H



Zo according to different principles. Seeds |ayered with the proton punp
inhibitor) optionally m xed with al kaline substances) can be usediﬁsAPRezmg
core matezial for the further processing. The seeds which apgriskebsiizgyere
with the V80374 %8mp i nhibitor can be water insoluble seeds conprising

di fferent oxides) cellul oses, organic polynmers and other materials) alone
or is in mxtures or water-soluble seedsl%onprising different inorganic
salts, sugars) non-pareils and other materials, alone or in mxtures.
Further, the seeds may conprise the proton punp inhibitor in the form of
crystal s) aggl onerates) conpacts etc. The size of the seeds is not

essential for the present invention but may vary between approxi mately O.
and 2 mm The seeds | ayered with the proton punp inhibitor are produced

‘ei ther by powder or 1 6 AFR 20C02" WD 97n5064 PCT/ SE96/ 01735 15

sol uti oNsuspensi on | ay usi ng@or instance granulation or spray coating

| ayeri ng equi pnment Bef he see E aye-Lgyered, the proton punp inhibitor
i orient{§. S pnponent Berinbpagolei nder s,
N 2

may be m xed with furt
surfactants fillers) disinte TNy a #'kal ine additives or oilier

and/ or pharnmaceut i Ed#4y-Mgcept abl e i ngredients alone or in nwtures. The

bi nders are for exanple po rs such ag hydroxypropyl nethylccllul ose
(HPMZ~) hydr oxypropyl -cel | ul ~, carbgﬁynethylcellulosc sodi um pol yvi nyl
pyrrolidone (PVP), or sugarﬂ) starches or other pharmaceutically acceptable
substances wth ~o cohesive gioperties. Suitable surfactanu are found in

t he groups of pharnaceutiq;(hx acceptabl e non-ionic or ionic surfactants
such as for instance sodj I | sulfate. Alternatively) the proton punp
i nhibitor optionally mixed3wi th &l kal i ne substances and further mixed with
sui tabl e constituents can be fornulated into a core material. Said core is
mat eri al nmay be produced by extrusi oNspheronization) balling or conpression
utilizigpg conventional process equipnment The size of the fornul ated core
material is approximately bet@@H, O and 4 nmand preferably between 0.1
and 2 mm The manufactured cone material can further be |ayered with

addi tional ingredients conprigding the progon punp inhibitor and/or be used
for further processing. zo PN ot on pu i NH+br§2T ™s mxed with
pharmaceutical constituents ’Bu Aidy prele bww% and processing
properties and a suitable congéntration of th&nfoltuh punp inhibitor in the
final preparation. Pharnaceutical constituents such as fillers, binders)

| ubricants, disintegrating agents) surfactants land ot her pharmaceutically
acceptabl e additives zs may be used Further, tl@ proton punp inhibitor may
al so be mxed with an al kaii ne, pharnmaceutically acceptabl e substance (or
subst ances). Such substances can be chosen anbng) but are not restricted to
substancxs such as the sodium potgssium cal cium mnagnesi um and al um ni um
so salts of phosphoric acid, carufﬁioNacid, citric agid or other suitable
weak i norganic or 1 6 AFR 2Q02| WO 9! Z506 36/ 01735 organic

aci ds; al um ni um hydr oxi deAdug ' d ate; substances
normal Iy used in antacid preparati g A
magnesi um hydr oxi des; nmagnesi um oxiN{ conpoy te substances, such as A
1203. 6MyO. C4: . 12H20) (MgsAl 2( OH), 6COST2H20) ) MYO A12~3. 2Si 0i . nH=0O or
sim |l ar conpounds; organic pHouffcring substances such as

tri hydr oxynet hyl am nonet hane, basic am no acids and their salts or other
simlar) pharmaceutically acceptabl e pH-huffering substances.

Al ternatively) the aforenentioned cor-/hatxrigi can be prepared by using
\ que :_:?Qteri coating_| ~~,verls)

cal ci um and

spray drying or spray congealing tech
Bef ore applying the enteric coating | aysF o e material in the
form of individual ﬁ

nt

4

N o N
H

10



pellets) the pellets may optionally be covered with one or nore sdpfrkBR 7602
| ayet's) ~s conprising pharnaceutical excipients optionally including

al kal i ne coY@8U?s964 such as pH buffering conpounds. Thi s/t hesBCHEEHTINg

| ayer(s)) separates) the core material fromthe outer |layers being enteric
coating layer(s). Thislthesc separating ljgyers) protecting the core

mat eri al of proton punp inhibitor should be water soluble or rapidly
disintegrating in water. w The separating |ayers) can be applied to the
core material by coating or |ay, }Qg procedures in suitable equipnments such
as coating pan) coating granul aefsor in a fluidizcd bed apparatus using
wat er and/or organi c solpMgnts £RQr timycoating process. As an alternative
the separating | ayers) ca . ed 1o the con materi al by usi ng powder
coating technique. The materi jor theGep i ayers are
pharmaceutical |y accept abl e cOxgpEUNGS [
pol yet hyl ene gl ycol, pol yvinyl pyn; ol1donc) p | cohol , pol yvinyl

acet ate) hydroxypropyl cellul ose, nethylcell utose gl | ul ose)

hydr oxypropyl nethyl cellul ose, carboxynethylgellul ose sodium water
soluble salts of enteric coating polyners and others) used alone or in

m xtures. Additives such as puasmgcizers, colorants, pignents) fillers
anti-tacking and anti-stafic afents), such as for instance nagnesi um
stearate) titanium ao dHak; Bnd ot her additives al so be
included into the separating layg¢r(s). ol 6 97/ 25064

PCT/ SE96/ 01735 17 When the i sepdr at | 1 3 plied to the
core material it may constitut i) hi cknesdq4l The® maxi num t hi ckness
of the separating layers) is normally only IN Ay processing
conditions. The separating |ayer may serve aﬁ a diffusion barrier and s may
act as a pHbuffering zone. The pH buffering 'properties of the separating

| ayers) can be further strengthened by introducing into the |ayers)
substances chosen froma group of conpounds usually used in antacid

formul atio sugh as, .for instance, .nmagnesi,um,oxj de dr oxi de or

car bonat e) ngﬁﬁ‘ﬁﬁPiﬁ?P%tﬂcBEﬂt@? WP]W%S??%WU&%C#?&?@ Hé%"ss‘%f(i cate; conposite
al um ni ym j qﬁgfg I3 $HeARER gﬂghﬁ . 20,
~0 (WG%lZWg. 4&%) Oﬁ%?lg%%gl Olo.rrﬁﬁleO) g‘PL?I’ﬁ;IaI%I um %go%&?di um
bi car bonat insexapé ehei Mgt al' Na* K norlLdtsalq praferably; theo Mgdt sadts. Fuderwheret i cal | y
accept abl e pHbuffering conpounds such as, for instance the sodium

pot assi un) applicablenthe sompeunds distad dbeveimaybaused in rasemic fgrm opinghe formeafitheoni
citric or other .suitable, weak, ingrgapi¢ or . organic acids; or suitable
organi ¢ baSiRsfant XWHWQ%%Wgﬁ&&aﬁgc sals °gg?=ts§"g?‘hﬂ}agg?mct‘f“al c or other
is conpounds may be added to increase the thickness of the |ayers) and

t hereby strenghten the diffusion barrier. The optionally applied separating
| ayer s)hoi s Soidblepmeon pump inhibitbiseare for erample disdiosed ar EP-Al1e0005p29,at i ng | ayers)
may i nprove_the chen cal stabilitéﬁof t he actjve substance and/or the

physi cal pﬁBp%ehl?é&@fER-ﬁé-Ml IQF@'é‘”L#ﬂdthg@é- dosage form Zo

Al ternativel S i [ ' a reaction
bet ween anweén?légl&@lcg'atiél ’2%973%1 ?%@WW%H&WSH&P%&%% mat eri al and
an al kal i ngedcABé&d in"WODS/M9TNEhd WOJag270g8e naterial . Thus, the separating
| ayer fornmed conprises a water soluble salt forned between the enteric

coating |l ayer polymers) and an al kal i ne reacting conpound which is in the
position tqQ fogrma sa npre enteric ¢ | ayers arc applied

onto tHe ¢ %{dﬁmwa%k@#@ﬁ%ﬁ%@w@owpamw&mw@%r ating
mator &l rEAP R i Bha BB Seipllis ARt BRI o

or gani ¢ sohstefdifig Sth€ PreSérit nvefidn. 'Stich NSAIDS HchitRIfor &sply propiofit asqpar at el y
or in conbination, of the 30 follow ng can be used) e.g. solutions or

di sper si onderbfatives, hxicams, iacetigacid and postgmidedlerivatives, salicylie @0id devivaiveL&ic 4

PCT/ SE96/ 01735 .18 cel.l ul ose acet ate phthal ate, hydroxypropyl
nethylcellHY%ERﬁ%ﬂﬁ: AYVES- hydr oxypropyl nethyl cel | ul ose acetate succinate,
pol yvigyl acetate phthalate, cellulose acetate trinellitate,




I

car boxymet hyl et hyl cel | ul ose) shellac or other suitable enteric coatﬂn@ APR 2002
pol yirer (s). The enteric coating |ayers contain pharnaceutically acceptable

pl asti ci zer, ain the desired nechani cal properties) su
erxibiIitQﬁghgaﬁE%dness of the enteric coating |ayers. Suchsgrgé??@ﬂ¥icrs

are for instance) but not restricted to triacetin) citric acid esters,
phthalic acid esters) dibutyl sebacate) cdByl al cohol) polyethyl ene

gkycol s) pol ysorbates or other plasticizers. ~o The anmount of plasticizes

is optimzed for each enteric coating layer formula) in relation to

o EF;;E&?&% B Rsu s ?ig‘%g;@g%)é?&p&g be?%éfptcﬁﬂ%ﬁ's‘?\ﬁéis %&ti_ﬁféf?%%?lﬂ‘é’( :‘)e
FPor i nst aned SARART ko R PRI B NERIDE, 4 Wl FULSF (R BB | )

aci d resi st 3nfgesid arfdiRtiAHTetE agéiitd! The fWWintdinAiohSl théeting dhisitie-dfeecey andoes
not decrease significantly during conpression of pellets into tablets. The

amount of plisftamroateeysdrigs August 7y 9alR95¢ miay bingludedt ght of the enteric
coating | ayer polynmer(s), preferably IS - 50 k and nore preferably 20 - 50
96. Addi fi ves such as dispersants, colorants) pignents polyners e.g. poly

(ethyl acryl A 1a i L ents may
al so be zo %gcﬁwﬁ%ﬂﬁéﬁgﬁo?isﬁ%éw%@%B@L%ﬁ%gﬁ%‘% nds may
be added t 0indbaftdtth, Hickoferiat) i , aditbxicant] ¢oupeees, iipfdxes, keopbfeaci di C

gastric juices into the acid susceptible material. To protect the acid
suscept i bl e nsbusetenes ketonolas, araprapazqngnmefenamis acid, rolfangmicacidisalindagndiflunisal,

t abl id ' th f di t he. i tion,
he ontor | c CORRITHACRL PRI LohaR ST er RrTRRs e dRicafel y o
I t 1 , ; ' | h
appl i od ‘oni OF RO TICCRIOhiTE pRery izl o} nfera i LRGN, et S Reer

and the desired dissolution profile. The enteric coating kayer may al so be
used for layering of the NSAID(s). Alternatively, the enteric coating |laycr

descri bed abBheeachuyNSAIDs eruld bein standard farmsar usedoas-saltn hydeaiess csbers 3is-.

conventional tablets conprisin C osi ti.on of a prot i Rl er
and one. or - FEEmaten of REERLRRr s e RR g Bated SR i B Bteri BSOS
optional ly Hhedw &%Vcﬁﬁ’ag%@&h?&rc%l@fcﬁié @bdp?oféﬁ,vrﬁfp%icbﬁn&ﬁﬁoﬂf:aﬁmhe
separating layers described above to separate the tablet” core fromthe

entericigeoating layer. Pellets covered with enteric coating |ayers) nmay
further be covered with one or nore overcoating |ayer(s). The ovcgr-cQgating

| ayers) shodhe Préeriediraitple upititableled desape FmycMpRsitE 2PTOFP RUMRENEhitor G the
- i I Yolo] ! i C.. i [
oy Cont ng. SRt ho MaBAR PG i 4rlfs HIACLIRAORRS) B bVE RESDE, | oS

pan) coati NHSAIDY!is Bhtratt@ize®in the felldwing WayCdVedhalp RAeAt bSating 1aeriBirRs
and/ or organic solvents for the coating or |ayering process. The materials

Compounds suth o oL net Ance. Sty Dok yot il e gl yonl o paatly

po IrrEvi nyf pyﬁ?}?‘i‘i&g‘;gé;k’-[;w W‘Ftﬁ&gl S“Qf@?ﬁﬁﬁlqgﬂggmacm(Qd“ﬁﬁPBMngyl

cel [ ul ose. griuk Sabl 1SR il GEATSS08%: bIEHEQANEH OB B i 51 | LI 05)
ylcelTu | 0 a

car boxynet h 0ose IS sodarum an ers, use one or 1 n mXtures.

Addi ti ves Sgﬁ_huﬁﬁormmﬁhcxinéﬁﬁx‘é)of @chﬁé 2bdtihg lﬁj'e%ﬂ?t_iﬁi&) NSNID%ul@sFErH'obﬁ@dél ng
and anti-static agents) such for instance nmagnesium stearate, titanium
di oxi de) t akxcipinnts atelvompreasshdtintoapultiple wiittablotedidosdgedenins. With theexpression

over-coating layer(s)., Said over-coating | ayer Jurther prevent

pot enti al ag‘@ﬂ%‘é‘!’%’én“&%hiw W@%ﬁ%&%ﬁ%ﬂ&é ‘Bgﬁ Qﬁ%, UTF{;ﬁféﬁ1 93 nay
rotect ,f he i ' : king io during the conpaction
Br ocess %nd en a‘?nijctfefc %ﬂ@gl{%f‘??ﬁgm%%w € magi mum t hi cEness w

The compaction process (compression) for formulating the multiple unit tableted dosage

form must not significantly affect the acid resistance of the enteric coating layered pellets
comprising the acid susceptible proton pump inhibitor. In other words the mechanical

30  properties, such as the flexibility and hardness as well as the thickness of the enteric coating



of the applied over-coating layers) is normally limted by processi1n@; APR 2002
conditions and the desired dissolution profile. The over-coating | ayer may
al so be usaM0g%2%964 abl et filncoating layer. a N- or-~aration FRESEYQIGH
substances) in the formof one or nore NSAm substances is dry m xed with

i nactive excipients, wherein one or nore j9f the excipients optionally is a
disintegrant The mxwc is wet nassed with a granulation liquid. The wet
mass is dried preferably to a | oss so on drying of |ess than 3~6 by weight.
Thereafter the dry nmass is mlled to a suitable size for 1 6 ARR 2002 WO
97115064 2Q,yR s?',-/nﬁ@@/c%}ﬁﬁ thé fequiiréimehS on chteit cdated ARIdI& in tHecUnifed Sthtegind
preferably smaller than 1 mm Suitable inactive excipients for the NSAmM

gr anul at i orPharmacbpeia arcsaceoroplisheddi that theacidresistaner daes potdecrease morstthan
crosslinked polyvinyl pyrrolidon | o substituted hydroxypropyl cellul ose)
ni crocryst dpg‘i ¢ 'B@E?s‘%ﬂﬁﬁhfmﬁv%fﬁﬂ‘t%ﬁﬁbﬁ'ﬁ'dal silicon dioxide
anhydrous (Acrosil~ and the like. The dry m xture conprising NSALD(s) is

m xed with a suitable granulation liquid conprising for instance, polyvinyl
pyr 1ol i donepheyidrresistirice iy defirelday tinsamoyit by pioidr guiap tihjtink in dhy tbiety or opy |

cellul ose and optionally wetting agents) such as sodium | auall sul phat e,
di ssol ved ipeligss aftéribethgexpesedde sundlated gastec fuidHEP, ento §, IVHHECE (aq) felativetto ~o

Mechani cal treat nent in s cases be us o forma,c | e fween
Mo oA by S SRnerppshbiss RPPEIES KsBrctvely? The bt s R R aT e B WS

cycl odextrin 1 Y. ' S
e ohown (e b1 BER e Mpdt o iRllalca b ab B HuRSE Brpliande o1 <)

i nst ance D3geC.Crié tabled diskiiegrate rapidlf) andGéldastThe €ntB9S$oating ldyeredipeligts tdithe

NSAI T? may be m xed with a gelling agent during the granulation) such as
hydr opHp| i enadinmp.rafiqrawo haugsithd erecieraating laygerdasHrtsiare rsaoyedand analyzed for

i nstance hydroxypropylinet hyl.cel.l ul ose I hyl . I

olycoly o nyaPEa i pion i Bt G358 LR RHLPRN CRuR B BABRBAY
granul es mmpgt o conprise buffering substances. Sce for instance Exanple 4

bel ow. Sone NSAns irritate the gastric zo nucosa and benefit froma
protecting enteric coating |layer and nmay be fornul ated as enteric coating

| ayered pellets. is_The enteric coating |ayered_pe]lets conprisi a proton
punp i nhi bifBherspecific cumpanents Wheh giay B @%ﬁfﬁw%ﬂ%’“w{] % abl et
exci piepu. The mxture ] 0PES ed into a nultiple unit tableted dosage
form The PBARH §§@§&%§%?5§8|s o%?ionally covered with a filnfoming
agents) to obtain a snooth surface of the tablet and further enhance the
stability of the tablet during packaging and transport. Such a tabl et

fil ncoat i nCoramaterialpy £ ising tayeredipetietafinits i ves such as anti-tacking
agents) colorants and pignents or ot her 1 6 AFR 2002

The core material for the individually enteric coating layered pellets can be constituted
20  according to different principles. Seeds layered with the proton pump inhibitor, optionally

mixed with alkaline substances, can be used as the core material for the further processing.

The seeds which are to be layered with the proton pump inhibitor can be water insoluble
seeds comprising different oxides, celluloses, organic polymers and other materials, alone or
25 in mixtures or water-soluble seeds comprising different inorganic salts, sugars, non-pareils
and other materials, alone or in mixtures. Further, the seeds may comprise the proton pump
inhibitor in the form of crystals, agglomerates, compacts etc. The size of the seeds is not
essential for the present invention but may vary between approximately 0.1 and 2 mm. The

seeds layered with the proton pump inhibitor are produced cither by powder or



WO 971 25064 21 PGI/ SE96/ 01735 additives to obtain a tablet of good 1'6 APR 2002
appearance and with a light-protection for |ight sensitive conponents. The
enteric coat@ﬁvﬁgjets with or without an over-coat and the pNSAsEdeaiagsul es
are mxed wth tablet excipients such as fillers, binders) disintegrants,

| ubricants and ot her pharmaceutically accgptable additives and conpressed
into tablets. Suitable lubricants for the tableting process are for

i nstance sodium stearyl funmarate, magnesium stearate and talc.
Alternatively) the NSAMs) may be dry mxed with the enteric coating

| ayered pelsoRivon/sAspension iayerity dsiey for istihch gfanulatioh Ri sphy dditing Mleriyigt oget her
with inactive excipients and conpressed into tablets (direct conpression),
or the diffequipmentict i ve substances may be fornulated in different |ayers)
optionally the NSA)D(s) in the formof a layer with a controlled rel ease.
I's Further) both the NSA>D(s) and the proton punp inhibitor in the form of

enteric coat t m Eﬁﬂ i i . I,
exci pi ent s%dgyc%%%gggﬁchc?b&aeﬁgﬁﬁgy e gg%n{)&gggggﬁ% agi eé I's optionally
cover ed sby canipahents. Such 660pdriene dan Ye biriders) birfadtaris fildrh, Rfisifkg@b gl agents,
appearance. zo As a further alternative a nultiple unit tableted dosage

f or m conpr iad4alige additipescor othep ang/on pharmpacentically ansepigble ingrédients alpee evlinby a
suspensi on or sol ytion . conprjsin he NSAID(s). Th repared tablet is

Cher eaf t or TOSHERS G FRGEE FH for PEAPRISEPIVTISF 1458 45 Ry ORI MoghAceilest | on of
enteric cogy Jef Qg?@)'t yniey Jﬁ@ﬂ, oMt of the
zs total tabl et vvg%;%?ﬁa lp‘):r e'?g%a y 1%%2& han é% .s%g;o{{ﬁr{?%/%am ng t he
amount of  tpyerotitewe (PYP),corspgars,i sectics er biffrphjrmabeuticaliy hiceprable sabtades with
coating |l ayered proton punp inhibitor pellets in the nultiple unit dosage

form ety beEohesivrcrrapertss. Suigahle sigfastaats are faundiip theogronpspf phgramasauticallyet s i n

the formul ation.according to.the.present,inyention, the nunber pellets
- each t aBFEPRn A OR gs (it ATARIEER ok ol 1 s sbolam sy EReile, S b e

wi th retained dosing so accuracy. 1 6 ASR 2002 WD 971 15064 PCT/ SE96/ Ot 735
22 Thus, the preferred nultiple unit tablet formnulation consists of enteric
coat i ng | aydteenhtivelyl tat praxrompurnp inhipiton eptonallyenixed stithntalingisubsanéasrandof an
acid susceptible proton pu inhibitor, optionally mxed with_ alkaline
reacting cAoWRRATRIKE] with SBHAD QERts can be frmayl {O-EFormaterigl Sd ege

cont ai ni.ng ' - D] dkt1.an: an

al kal i ﬁé rﬁ%%ﬁ@gF&g’cW%’{]%sﬁr o] §§°§f&r§$&ﬁ%"§?€ ggﬁp@g%gcﬁd l(rilig"czgrtsgsary,

in any sengenidiitiofidl ProcessSedbipnidnt TheBzeldf thd RImANRAENeee mbrisltis Bpprokimadly t he
proton punp inhibitor or sone of the al kaline reacting conmpounds may react
in situ w tbatwdea Ochangdrd mnraygdtprefgrabist bativaen 0.4 and 2. Thpomonfacyrddaopes . The
enteric coating layers) is making the pellets of the dosage formio

"nsol ubl e MARtETAl R fuben be laysmed w FE‘F‘B@P%&‘PW'&PB?%WFW PRRIRR PHEW ral to

al kal i ne mgeHi g §U6H/or be used for further processing.

20

The proton pump inhibitor is mixed with pharmaceutical constituents to obtain preferred

handling and processing properties and a suitable concentration of the proton pump

inhibitor in the final preparation. Pharmaceutical constituents such as fillers, binders,

lubricants, disintegrating agents, surfactants and other pharmaceutically acceptable additives
25  may be used.

Further, the proton pump inhibitor may also be mixed with an alkaline, pharmaceutically
acceptable substance (or substances). Such substances can be chosen among, but are not
restricted to substances such as the sodium, potassium, calcium, magnesium and aluminium

30 salts of phosphoric acid, carbonic acid, citric acid or other suitable weak inorganic or
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powder s may Spray congeatingteshndque. ni xed with tabl et excipients) wet massed and
conpressed into conventional tablets before applying an optional separating
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several tines a day, preferably once or twice daily. The typical daily dose
of the active substances varies and will depend on various factors such as
t he i ndi2¢i dUhe separating dayer(s)capfbetappliqsihtoitheary matesiakbyl eoasing 24 tayaiisg precedmesand

di . In, | each d formwll cf ise 0) 1-2Q0. f th
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di cl of enac) The materialsfpr the stparating lalmarg plupnwuﬁqatl)lx@w?m eompeuadssuch asd
10 ng piroxicam or 10 oneprazql e, and 40 J.bupr af en. 97/ 25064 24
T 6 APR 00 ST RGeS RIS Y Ok FO IR LT Py i leioh BRASYIRST <
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pHval ue be%%ér?zfetc’gi I ng@g*llcbmgggr%’ ?\‘?S ergﬁiogér] nggéé’ltlﬂp ﬁg%&giﬁ%@?gas rl iC
tube. s Thecelhiess}daisoxiymethlylosHtlosd sodiumg weatérsoliblessalts ofentdiie coatingopdlyigiers

exanpl es. Exanpl es L . ..
and others, used alone or in mixtures. Additives such as plasticizers, colorants, pigments,

fillers and-tacking and anti-static agents, such as for instance magnesium stearate, titanium

30  dioxide, talc and other additives may also be included into the separating layer(s).
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io Exanp a 1: Fast disintegrating multiple unit tableted dosage form
conpri si ng magnesi um ontprazol e and i buprofen. is Core material Magnesi um

ontprazol e n- pared coresl12. 00 kgHydr oxypropyl nethy ldedke . 8
kgWat er pu%??@?é’gbﬁ kgi oCore material (ace. to above)23.50 Egeclirly#réox%%opyl

cel l ul ose2. 35 kgTal c4. 03 kgas Magnesi um St ear at e0. 34 kgWater purified48. 00
kg Enteric coatine layer Pellets with sepllayer (ace. to above) 29.00 kg 30
Met hacrylic acid copol ynmer (3096 suspension) 38.70 kg 1 6 AFR 2C02 WO
97125064 25 Triethyl citrate Mono- and diglycerides (NFL Pol ysorbatc 80
Water purified s ~o ~r-coating layer Enteric coating |ayered pellets (ace.
to above) Hydroxypropyl nethylcellulose M-S tearate Water purified Tablets

O oas B WE OBl RS Sk steRACRAC MbASruSMlY e,
Sodi um | aurystiahie piigkrRss/Mrhe maRiffbrh G Ekaveds SPHE déPardtng 1ayer(5)iSRbMaly only
PCT/ SE96101735 3.48 kg 0.58 kg 0.06 kg 22.68 kg 4.4.7 kg 0.58 kg 0.017 kg |
| .6 kg nf dimisddl byt pragessiBg conditions. The separating layer may serve as a diffusion er and
5 may act as a pH-buffering zone. The pH-buffering properties of the separating layer(s) can
be further strengthened by introducing into the layer(s) substances chosen from a group of
compounds usually used in antacid forrulations such as, for instance, magnesium oxide,
hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; composite
aluminium/magnesium compounds such as, for instance A1.03;6Mg0.CO, 12H,0,

10 (MgsAl2(OH)6C0O;.4H;0), MgO.A 1,03.25i0;.nH;0, aluminium hydroxide/sodium
bicarbonate coprecipitate or similar compounds; or other pharmaceutically acceptable pH-
buffering compounds such as, for instance the sodium, potassium, calcium, magnesium and
aluminium salts of phosphoric, carbonic, citric or other suitable, weak, inorganic or organic
acids; or suitable organic bases, including basic amino acids and salts thereof. Talc or other

15 compounds may be added to increase the thickness of the layer(s) and thereby strenghten
the diffusion barrier. The optionally applied separating layer(s) is not essential for the

invention. However, the separating layer(s) may improve the chemical stability of the active

substance and/or the physical properties of the novel multiple unit tableted dosage form.

20  Alternatively, the separating layer may be formed in situ by a reaction between an enteric
coating polymer layer applied on the core material and an alkaline reacting compound in the
core material. Thus, the separating layer formed comprises a water soluble salt formed
between the enteric coating layer polymer(s) and an alkaline reacting compound which is in

the position to form a salt.

One or more enteric coating layers are applied onto the core material or onto the core
material covered with separating layer(s) by using a suitable coating technique. The enteric
coating layer material may be dispersed or dissolved in cither water or in suitable organic
solvents.As enteric coating layer polymers one or more, separately or in combination, of the

30  following can be used, e.g. solutions or dispersions of methacrylic acid copolymers,
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pol yvi nyl pyrrolidone a were m xed and conpressed to tablets on a tableting
machi ne equplagtimizers.t h 15 nm di anet er punches. Hardness of the 886 ny
tablets tested with a Schl euni ger apparatus varied between 5.3 and 5.9 kP.
Disinteftation tine tested in sinul ated gastric juice (USP) without
eNnzymes) Wagndgngente glaétﬂ:f@r is gﬁhﬁﬂé& fofl Eﬂh@n‘f‘&fc@oh&%‘&%ﬁ fobthfzla U réladditbet ed
dosage formconprisin - omepr azol e magnesi um salt anhd” naproxen. 1Is

S- onepr azol seleviah@rdricvoddi} lgydiqpolyneres), selecred pldsficigerts)layid didappli€darfiouht gf SO

Hydr oxypropyl mnethyl cellul ose 18 ¢ . L. .
said polymer(s), in such a way that the mechanical properties, i.e. flexibility and hardness of

the enteric coating layer(s), for instance exemplified as Vickers hardness, are adjusted so

15 that the acid resistance of the pellets covered with enteric coating layer(s) does not decrease
significantly during compression of pellets into tablets. The amount of pla.;»ticizcr is usually
above 10 % by weight of the enteric coating layer polymer(s), preferably 15 - 50 % and
more preferably 20 - 50 %. Additives such as dispersants, colorants, pigments polymers e.g.
poly (ethylacrylat, methylmethacrylat), anti-tacking and anti-foamning agents may also be

20 included into the enteric coating layer(s). Other compounds may be added to increase film
thickness and to decrease diffusion of acidic gastric juices into the acid susceptible material.
To protect the acid susceptible substance, the proton pump inhibitor, and to obtain an
acceptable acid resistance of the dosage form according to the invention, the enteric coating
layer(s) constitutes a thickness of approximately at least 10 pm, preferably more than 20

25 pum. The maximum thickness of the applied enteric coating is normally only limited by

processing conditions and the desired dissolution profile.

The enteric coating layer may also be used for layering of the NSAID(s). Alternatively, the
enteric coating layer described above may also be used for an enteric coating layer of

3  conventional tablets comprising a composition of a proton pump inhibitor and one or more
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Over-coating layer

Pellets covered with enteric coating layer(s) may further be covered with one or more over-
coating layer(s). The over-coating layer(s) should be water soluble or rapidly disintegrating
in water. The over-coating layer(s) can be applied to the enteric coating layered pellets by
coating or layering procedures in suitable equipments such as coating pan, coating

10  granulator or in a fluidized bed apparatus using water and/or organic solvents for the
coating or layering process. The materials for over-coating layers are chosen among
pharmaceutically acceptable compounds such as, for instance sugar, polyethylene glycol,
polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl acetate, hydroxypropy! cellulose,
methylcellulose, ethylcellulose, hydroxypropyl methyl cellulose, carboxymethylcellulose

15 sodium and others, used alone or in mixtures. Additives such as plasticizers, colorants,
pigments, fillers, anti-tacking and anti-static agents, such for instance magnesium stearate,
titanium dioxide, talc and other additives may also be included into the over-coating
layer(s). Said over-coating layer may further prevent potential agglomeration of enteric
coating layered pellets, further it may protect the enteric coating layer towards cracking

20  during the compaction process and enhance the tableting process. The maximum thickness
of the applied over-coating layer(s) is normally limited by processing conditions and the
desired dissolution profile. The over-coating layer may also be used as a tablet filmcoating

layer.

25 NSAID preparation

The active substance(s) in the form of one or more NSAID substances is dry mixed with

inactive excipients, wherein one or more of the excipients optionally is a disintegrant. The

mixture is wet massed with a granulation liquid. The wet mass is dried preferably to a loss
30  on drying of less than 3% by weight. Thereafter the dry mass is milled to a suitable size for
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28 PCT/ SE96/ 01735 Suspension | ayering was performed in a Quid bed
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(non- par ei | WE91@5964 r om a wat er suspensi on contai ni ng the di SKO/FEEOH3hder
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solution containing talc and nagnesi um stearate. The enteric coating |ayer
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m xed. 190 pixtuee wmprsing NSWID(s)dsimixedswithy a svitablsgrandationHiguidcomprising fas
dried in an,oven at_, 60C for rox., 5-6 hrs. The drje ranul es were so
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zs Disintegration tine tested in purified water at 37 C was 15-30 sec
(n=2). Fast disintegrating nultiple unit tabl eted dosage form conpri sing

pant opr azol ¢, apnd .~ I roxi cam ~- hydroxypropyl - gycl odext r.in. 6 A% C2
0 071 25064 Ml SRR S sk sy RLRY 0 FAPag B B Spveen e NSAID(S
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below. Cyclodextrin complexes of NS AID(s) are shown to have an increased bioavailability
of the NSAID(s), see for instance Drug Dev. Ind. Pharm. 19(7), 843-852,(1993).

15 Further, the NSAID may be mixed with a gelling agent during the granulation, such as
hydrophilic polymer(s). Suitable gelling hydrophilic polymers are for instance
hydroxypropylmethylcellulose, polyoxyethylen (polyethylene glycol),
hydroxypropylcellulose, hydroxyethylcellulose and xantan. The granules may also comprise
buffering substances. See for instance Example 4 below. Some NSAIDs irritate the gastric

20 mucosa and benefit from a protecting enteric coating layer and may be formulated as enteric

coating layered pellets.
Multiple nit tabl

25 The enteric coating layered pellets comprising a proton pump inhibitor are mixed with the
granules comprising NSAID(s) and tablet excipients. The mixture is compressed into a
multiple unit tableted dosage form. The compressed tablet is optionally covered with a
filmforming agent(s) to obtain a smooth surface of the tablet and further enhance the
stability of the tablet during packaging and transport. Such a tablet filmcoating layer may

3o  further comprise additives such as anti-tacking agents, colorants and pigments or other
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sugar seedscémponepdy.ei | cores) froma water suspension containing the
di ssol ved binder. The prepartd core nmaterial was coating |ayered by a
separating layer in a fluid bed

The enteric coated pellets with or without an over-coat and the NSAID granules are mixed
5 with tablet excipients such as fillers, binders, disintegrants, lubricants and other
pharmaceutically acceptable additives and compressed into tablets. Suitable lubricants for

the tableting process are for instance sodium stearyl fumarate, magnesium stearate and talc.

Alternatively, the NSAID(s) may be dry mixed with the enteric coating layered pellets
10 comprising the proton pump inhibitor optionally together with inactive excipients and

compressed into tablets (direct compression), or the different active substances may be

formulated in different layers, optionally the NSAID(s) in the form of a layer with a

controlled release.

15 Further, both the NSAID(s) and the proton pump inhibitor in the form of enteric coating
layered pellets may be mixed with inactive tablet excipients and compressed into a tablet.
The compressed tablet is optionally covered by a tablet filmcoating layer to obtain a tablet

of good appearance.

20 As a further alternative a multiple unit tableted dosage form comprising the proton pump
inhibitor is spray coating layered by a suspension or solution comprising the NSAID(s). The
prepared tablet is thereafter covered by a pigmented tablet filmcoating layer.

The fracton of enteric coating layered pellets constitutes less than 75 % by weight of the

25 total tablet weight and preferably less than 60 %. By increasing the amount of the granules
comprising the NSAID(s) the fraction of enteric coating layered proton pump inhibitor
pellets in the multiple unit dosage form may be reduced. By choosing small enteric coating
layered pellets in the formulation according to the present invention, the number of pellets in
each tablet can be held high which in turn makes the tablet divisible with retained desing

30  accuracy.
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as, for instance the liquids present in the proximal part of the small intestine, where

dissolution of the proton pump inhibitor is desired. The NSAID(s) may be released in the

stomach. The enteric coating layered pellets may further be covered with an overcoating
layer before being formulated into the tablet and they may also contain one or more

15 scparating layer(s) in between the core material and the enteric coating layer.

Process

The process for the manufacture of the dosage form represents a further aspect of the

20  invention. After formulation of the pellets by spray coating or layering of the proton pump
inhibitor onto seeds, or by extrusion/spheronization or granulation, e.g. rotor granulation of
homogeneous pellets, the pellets are first optionally covered with the separating layer(s) and
then with the enteric coating layer(s) or a separating layer is spontaneously developed in situ
between an alkaline core material and the enteric coating layer material. The coating is

25 carried out as described above and in the accompanying examples. The preparation of the
granules comprising the NSAID(s) and enteric coating layered NSAID peliets are also
described above and in the examples. The pharmaceutical processes can preferably be
completely water-based.



Enteric coatine is Sub-coated pellets (act. to above) 100 g HydroxypddpyWFR 2002
nmet hyl cel | ul ose phtalate 39.9 g Acetyltributyl citrate 8 g Cetanol 2.1 g

Et han01959q¥é§;%§b6§o Acxtone 378 g 1 6 A~'R C02 WD 97! 25d64cq&E96/01735

PCTI SE96/ 01 uspensi on layering was perforned in a fluid bed apparatus.
Lansoprazol e was sprayed onto inert non-pareil cores froma water

suspensi on contai ning the dissol ved bi nde?3 and the s wetti ng agent. The
prepared core material was sub-coated in a Wirster equi pped fluid bed
apparatus with the talc suspended in a HPMC/ PEG sol ution. PEG al so have a

function a lastjcizcr for the,l-i PMC. io0,Enteric coating. performed in
LheC s aomfesainnc Chithe et BEUSs, Wit Br HRhPE BAVEERTD 25 A it B o <
formng th ) | 5 ol eS|

| oneone as o AERE] frindi8Y Eloler EROIpRAS oF mler phimbielilet adpBbieaiiives and

cr oss- | i nkedmplesdedNnf tabkles. AfBrmBuvelp e tiffdranactvesubsiances inl he aadef 200 i o

Sodi um alum nium silicate 50 L-Arginine 190 Ethanol 950 (w_v) approx. 280
zs Napr oxerpowdetsyngy begrtimetelycdry mixed with-fablavexcinientsn wat messed and sempiessed wer e
dry-m xed. .The granul gti L gqui d) ,et hanal ). s _added .to th owder m.xture
ant ¢ he Smadatoetvehitond blels befbte fhpthe 30 Sption ] Serteiiie iy, b oEeERR OBt
approx. 8 , IKITSE) MaPRidb B2 i Bl iS4 cbingAyer Applicd oft) Sinfltple 1 6
AFR 2C02 V\?){l%%l%(%% 33 )PC'I'?SE96/017 l-Tabl et cconpriy;e;i g}'r]]h was nade bycfi rst
pr e- conpr eamitiiysdgeFony comptisiag e protoarpungminhibiionprahaNSAFS(shant prosm gump i ng
281 ng of a m xture consisting of 81 ny Iansograzol.e pellets plus 181.8 ng
of MCC and inlubyorip therforn 6f entrhk eRnting|laxersd pelipisiase miksdevighuinagtiysitablst on t op.
These materjal s r . LV.e e two-1|ayered

tabl ets on cg” cé{&eagstcé%‘ﬁ%ﬁg%grm @%ﬁ%@%ﬂ@%g&%%hggf nm punches. Tabl et
har dnesg tested with a Schl euni ger apparatus over the |ongest axis was

approxi mately 14 kP. Naproxen dissolution was tested in phosphate buffer pH
6. 8. (bt ai rithe diffsrenttastivelsubstanetsombysaiss heefvrDuldtddris @4différsntiaysss yeheikimthe79%

"24 hrsl102k "
3 liaycr comprising the NSAID(s) may be in the form of a control release preparation. As a

further alternative, the acid susceptible proton pump inhibitor in the form of enteric coating
layered pellets may be filled in a capsule together with the NSAID(s) in the form of granules

15 or enteric coating layered pellets, and optionally mixed with pharmaceutical excipients.

Use of the preparation

The dosage forms according to the invention are especially advantageous in the reatment of

20  gastrointestinal side-effects caused by NSAID(s), such as in a continuous treatment with
NSAID(s). The new dosage forms are administered one to several times a day, preferably
once or twice daily. The typical daily dose of the active substances varies and will depend
on various factors such as the individual requirements of the patients, the mode of
administration and disease. In general each dosage form will comprise 0,1-200 mg of the

2s  proton pump inhibitor and 0,1 - 1 000 mg of the NSAID(s). Preferably, each dosage form
will comprise 10-80 mg of the proton pump inhibitor and 10-800 mg of the NSAID(s), and
more preferably 10-40 mg of proton pump inhibitor and 10-500 mg of the NSAID(s),
respectively. Especially preferred combinations comprise for instance 10 mg omeprazole
together with 50 mg diclofenac, 10 mg omeprazole and 250 mg naproxen, 10 mg

30  omeprazole and 10 mg piroxicam, or 10 mg omeprazole and 400 mg ibuprofen.



is E~yle 5 Fast disintegrating nultiple unit tableted dosage form 1§ AFR g[]gz
conpri si ng magnesi um onepr azol e and piroxi cami o Magnesi um oneprazole 5.0
kg Non- par &¥09%/2%a64 10. 00 kg Hydroxypropyl nethyl cellul ose OPEZE/SEQAZISer
purified 19.65 kg is 16 A~“R2C2 W 97/25064 34 s iois 20 Dra
'ng, | ayer lonmepr Col ) Core material (aceyqto above) Hydroxypropyl
cel lul ose Tal c Magnesium Stearate Water purified Enteric coating lay r (o
pra olel Pellets with sep |laycr(acc. to above) Methacrylic acid copol yner
(30% suspension) Triethyl citrate Mono- and diglyccrides (NFL Potysorbate
80 Water purified Over-coating |layer (oneprazole) Enteric coating |ayered
pel |l ets Hydroxypropyl nethylcellul ose My-Stearatc Water purified
PGT/ SE96/ 01TBS midtip€ ukigytabletiprepayatioromiy) aldo e suitatdofa disperdioddn kg aqieoaOliduyd
Z.35 kg 0.22 kg..0.02 kg 8.8 9.0 0.18 kg Q. 005 3 kg Suspensi gn
Cayert g wasith Slgin s Aol etors Being opaly Amnisimegt o e R PR s
sprayed ont@h&nert sugar seeds (non-pared cores) froma water suspension
cont ai ni ng € di ssol ved bi nder.

5

The invention is illustrated more in detail in the following examples.

Examples
10 Example 1:

Fast disintegrating multiple unit tableted dosage form comprising magnesium omeprazole

and ibuprofen.
15 Core material
Magnesium omeprazole 12.00 kg
Non-pareil cores 12.00 kg
Hydroxypropyl methylcellulose 1.8 kg
Water purified 35.4 kg
20
Scparating layer
Core material (acc. to above) 23.50 kg
Hydroxypropyl cellulose 2.35kg
Talc 4.03 kg
25 Magnesium Stearate 0.34 kg
Water purified 48.00 kg
Enteri ine|
Pellets with sep layer (acc. to above) 29.00 kg

30  Methacrylic acid copolymer (30% suspension) 38.70 kg



2s The prepared core material was coating |ayered by a separating | dy&rAfifh 2002
a fluid bed apparatus with a hydroxypropyl cellul ose solution containing

talc and i stearate. The enteric coating | ayer consi gt

met hacryl %@ﬁé“@opol ymer) nono- and diglycerides) triet hylﬁ/?g%@%ﬁd

pol ysorbate was sprayed onto the sub-coated pellets in a fluid bed 30
apparatus. In the sane type of apparaws 2he enteric coating | ayered pellets
wer e covered 1 6 ASR 2C2 WO 971 25064 35 PCTI SE96/ 01735 wi t h hydr oxypr opyl
met hyl cel | ul ose/ My- St ear at e suspensi on. The over-coating | ayered pellets

were classified by sieving. Core material (pgoxicam s Piroxicam nscronized
35 ¢ SugarT%@bﬂé"‘%‘B g Hydroxypropyl nethylcellul osc 6 cp%“%Sgg Wat er

purified 9 v) 250 g ~o0 Enteric coatin r ~n'vo

Pi r oxi camzlggpﬁg'ea[ﬁé@g%n%?g%ve) 100 g were coated vvith%éggggpensi on of
the fol | ovpdigsopdip@ei tion to give a product with a ~ s cguerg of 1 fi3
ng/ g; 20 Hydroxypropyl nethylcellul ose acetatesuccinate LF 14.38 parts
Triethyl cWeatapurified37 parts Sodi um | auryl sul phatc 0. 43 p&&&kgalc 4. 32
parts Water purified 183.3 parts Suspension |ayering was perforned in a
fluid Bed apparatus. M croni zed piroxi camwas sprayed onto inert non-parcil

cores fro oV pensi on containing the dissolved binder. a The
enteric C%’WCOHQ sting of hydroxypropyl nethylcellul ose
acet at esuEqteydd eatihg leted pelles R, tsabdveyn | aur yl sul phat e 43k al ¢ was
sprayed onto the piroxicampellets in a fluid bed apparat us. t s afR 2e~Z
WO 97! 1508 Ayd3exypropyl methylcellulose 0.58 kg
Mg-Stearate 0.017 kg
10  Water purified 11.6 kg
Tablets mg/tablet
Over-coated pellets comprising omeprazole 47.85
Tbuprofen 400
15 Microcrystalline cellulose (MCC) 273.6
Polyvinylpyrrolidone cross-linked 100.4
Polyvinylpyrrolidone K-25 33.3
Sodium laurylsulphate 26.7
Water purified 297
20  Sodium stearyl fumarate 4.0

Suspension layering was performed in a fluid bed apparatus. Magnesium omeprazole was

sprayed onto inert non-pareil cores from a water suspension containing the dissolved binder.

25 The prepared core material was coating layered with a separating layer in a fluid bed
apparatus with a hydroxypropyl cellulose solution containing talc and magnesium stearate.
The enteric coating layer consisting of methacrylic acid copolymer, mono- and diglycerides,
triethylcitrate and polysorbate was sprayed onto the pellets (layered with a separating layer)

in a fluid bed apparatus. In the same type of apparatus the enteric coating layered pellets



pell ets conprising oneprazol e pellets containing piroxicamM crocr yétﬁal‘t\ﬂ&geﬂz
cel lul ose (MO Pol yvinyl pyrrolidone cross-I|inked (PVP-XL)

Hydr oxypr opyYOAf2 %se, | ow- substituted (L-HPC) Sodium st eary RRHESOE3S
(SSF) PCT/ SE96/ 01735 95.7 g 122.7 g 240 g 20 g ~8 4.6 g io MCC) L-HPC and
PVP- XL were m xed together until honbgenit® The two kind of enteric
coating |l ayered pellets were adm xed thereafter. Finally the |ubricant SSF
was adm xed and this nwture was conpressed to tablets on a tableting
machi ne equi pped with 8.5x 16 mm punches. Hardness of the 523 np tablets
tested with werciored m@éw%pamﬁw%h%@m%@mwmnmﬁc obtained

D si ntegratige@l&ti ne tﬁf?ﬁsﬁ“% in.water 37C was less than 1 mnute is The

tabl ets wer ePCER IS fiR BYiSi¥¥% ed di spersion like in Exanple 7. zo Fast
disintegrating enteric coating |layered tabl et conprising nmagnesi um
oneprazol e and diclofenac. zs 30 Tablets (for 2000 n~csl Omeprazole
magnesi um ( cPablet g2dhulayion igpidawasl midedy. dissplring 26.2 ipans sfvddium laayisalphaf: ang

di cl ofenac)43.2 gMcrocrystalline cxllulose (MCC)11Q _gPol yvi nyl pyrrolidone
cross- | i nked33-Praasefpadyvinylpreslidone Ky22 i1 267 Rasts of putified wates. f‘vgé/ B 9fr HPC) 50

gSodi um steasylfurn t r ritied _approx, 170 . 1 AFR

2C02 WO 97/ 1’@5%@%‘73%&?/?‘%%@%%%%288%83 BFe",’“gﬁ%‘?B‘? %ﬂ&‘ﬁy‘ﬁ&?‘?‘i‘_"ﬂﬁm,
30 grams of Fue-di-niiRel. Thé ghin@lEing fiqHdwitidgedio e panlerldiRitrd AR the heiss WRS
added during continuously mxing. The granulate wasS dried Iin a drying oven
at 60C for ampedx30 farts diwate waslhaddetas qpaatum satis. was nmilled to pass s sieve

.0 MfMmm The mlled granules were m xed with 20 grans of PVP-XL and 3.0
grans of SSF. This m xture was conpressed to 153 ng tablets on a tableting

hi i 7 j ) I
(ng) "ot sl wRHhils WS e BHUACOVER QU A GpbY. Ehry FHEBTREaRRESodC) |
The t abl ets milled t@pﬁ‘siamm miayséved Wi th a separating | ayer consisting of

hydr oxypr opyl nethyl cellul ose (HPMC) and talc in a Wirster equi pped
fluidized bed. is ApRication of seR~I ~Yer Tablets 7 mm 100.1 g coating

pur 11 od46, 711 SFUETRRGR0 AVTE] PEBATRIR GEp ety She AL PURTORGFB ey AT pars of
coating | ayeyesd BY) fis SBifhistalMiiablle LAY 66 phrs 1o RIERAPBBAIR PYSrolidone
15 were mixed and compressed to tablets on a tableting machine equipped with 15 mm
diameter punches. Hardness of the 886 mg tablets tested with a Schleuniger apparatus
varied between 5.3 and 5.9 kP. Disintegration time tested in simulated gastric juice (USP,

without enzymes) was 49-52 sec (n=2).

20

Example 2

Fast disintegrating multiple unit tableted dosage form comprising S-omeprazole magnesium

salt and naproxen.

25
Core material
S-omeprazole magnesium 120 g
Non-pareil cores 150 g
Polysorbat 80 24

30 Hydroxypropyl methylcellulose 18 ¢



1 6 AFR 2CC2 WD 97!15064 38 Tablets with separating |ayer s coati ng1 6 AFR 2002
di spersion; Methacryiic acid copolyner as 30% suspensi on

Pol yet hyl cw@/@%g 400 Titani um di oxi de |Iron oxi de reddi sh prEsEDs0078At er
purified P 1735 100 g 26.4 g (7.92 g dry nmtrl.) 0.9 g 0.83 g 0.28 ¢
55.1 g The wei ght increase of the tabl ets"n the enteric coating step was
approx. 11 nyg/tablet, corresponding to apyprox. 7b of the weigth of charged
tablets. is The pignents in the enteric coating | ayer provides protection

agai nst |light Exanple 7 Fast disintegrating nmultiple unit tableted dosage
form conpri Wﬂ& pgsi um oneprazol e Zo and an inner coati ng?j yer
conprising dic enac-sodi um and an outer pignented coating [ayer providing
fight protection. Magnesi um oneprazol e enteric coating |ayered pellets
firomEx. 5. is Pellets conprising onmeprazole 83.3 Mcrocrystalline

cel | ul ose (S€@ratnglayerPol yvi nyl pyrrolidone cross-1inked 3.7 Sodi um stearyl
;gr?ﬁrggné gfegpgfgéal?’(gcc. tolab%vé)FR ZC02 s WD 97/ 25064 Pel | et Sz&?ée pr epar ed

5 Hydroxypropy! cellulose 30g
Talc S5l4¢g
Magnesium Stearate 43¢
Water purified 600 g

10 Enteric coating layer

Pellets with sep layer (acc. to above) 250 g
Methacrylic acid copolymer 30% suspension 333.7¢
Triethyl citrate 30g
Mono- and diglycerides (NF) 50¢g

15 Polysorbate 80 (=Tween 80) 05¢g
Water purified 1958 g
Over-coating layer
Enteric coating layered pellets 371g

20 Carboxymethylcellulose-sodium 50¢g
Water purified 191g
Tablets mghablet
Over-coated pellets comprising

25 S-omeprazoje Mg-salt 55
Naproxen 250
Microcrystalline cellulose (MCC) 150
Hydroxypropylcellulose, low substituted 40
Polyvinylpyrrolidone K-90 5.0

30  Water purified 250



PCTI SE96/ 01735 The MCC, the cross-1inked polyvinyl pyrrolidone and ltheAFR 2002
onepr azol e containing pellets were dry-m xed. Thereafter the SSF was

adm xed. Theownzsesae was conpressed to tablets on a tabl eti ngCHSERG/OIFIS

equi pped with 9 mm di anctcr punches. Hardness of the 269 ng tablets tested
with a Schleunigcr apparatus varied betwegg 8 and 9 kP. io The tablets were
coated in a fluidized bed with the solution below) until average tablet

wei ght was 298 ng. is Diclofenac-sodium HPMC 6 cps Et OH 999o(w v) Water
purified 20.0 parts by weight 11.4 parts by weight | 13.6 parts by weight 1
3.6 parts by weight Finally these tablets were covered with pignmented
suspension in the sane equi pnment The conposition of the coating suspension

was; 20 HPMSuspepsion kryesieg wes peréorgied ima flmgk bedpppartius,S-pmeprazele aragpesinmsalt s
Et OH 999" o(W v) Water purified 10 rts by weight 2.5 parts by weight. L83
parts by weMgAEPBYSHONIE IR SEasErdtRonparsll Ores) Forid HART MisPEIY oL CORAHBE ¢

Qot ai ned av 1v3A bflder Eldlysdasat 863 nu. Disintegration time tested in
wat er 37C ngscadﬂgsgs than 4 r%géﬁj{es zn:4). 30 16 f~R 2C2 WD 97/15064 40 s

to A capsule formul ation conprising nmagnesi um omeprazol e and piroxi cam
Cansult~ Enteric coating | aycreci omeprazole pellets gmanuf acturing and

conposi t i onThe prepaged coms)majenal yas caginglpyared by @ senardingdgner nja fuiddedc am

pel | ets (R0l aGk LR hOBxHOBIUeb OB Bhurdh dohuaithe BO2ard HafiiRium sarate

The enteric coating layer consisting of methacrylic acid copolymer, mono- and diglycerides,

triethylcitrate and polysorbate was sprayed onto the pellets (with separating layer) in a fluid
10 bed apparatus. In the same type of apparatus the enteric coating layered pellets were
covered with carboxymethylcellulose-sodium solution. The over-coating layered pellets

were classified by sieving.

5 parts of polyvinylpyrrolidone K-90 was dissolved in 150 parts of purified water to form
15  the granulation liquid. Naproxen, MCC, and low-substituted hydroxypropyl cellulose were
dry-mixed. The granulating liquid was added to the powder mixture and the mass wet-

mixed. 100 parts of water was added as quantum satis.

The wet mass was dried in an oven at 60°C for approx. 5-6 hrs. The dried granules were

20 milled to pass a 1.0 mm sieve.

The enteric coating layered pellets and the milled granules were mixed and compressed to
tablets on a tableting machine equipped with 18x8.5 mm punches. Average hardness for the
500 mg tablets tested (across the longest axis) with a Schleuniger apparatus was 9.4 kP.

25 Disintegration time tested in purified water at 37 °C was 15-30 sec (n=2).

Example 3

Fast disintegrating multiple unit tableted dosage form comprising pantoprazole and

3  piroxicam-B-hydroxypropyl-cyclodextrin.



Prepared pellets are filled into hard gel ati ne capsules, siu 3. QDt1|§)r]{@fIR Y2002
a small anount of lubricant is added before filling into capsul es.

anount of %QJ}M&G in each capsule is approx. 20 ng and thg %17%f
piroxicamis approx. 20 nmg. Is Ex 1 A capsule fornul ation corrprl Si ng
S-oneprazol e magnesi um salt and naproxen. Zo Enteric coating | ayered

pell ets (manufacturing and conposition adin Ex. 2) 55.2ng/cap Naproxen
granul ati on (manufacturing and conposition as in Ex. 2) 445ng/cap 2s
Prepared granules and enteric coating |layered pellets are filled into hard
gel ati ne capsul es, size 00. Optionally a small anount of l|ubricant is added
before filling into capsul es. The anmount of S-onmeprazok in each capsule is
appr ox. 10%& | e anount of naproxen is approx. 250 ng. 1 6 AFR 2CQZ
WD 97/ 2506 ,~,mle 0: PGI/SE96/01735 Fast disintegrating nmultiple
unit tabl epgtopragélge form conprisi ng magnesi um oneprazol e g

di cl of enac- Na. s Magnesi um oneprazol e S kg Sugar sphere seeds 10 kg
HydroxyproHyh paesiloprasel | ul ose 0.75 kg ~o Water purified 19200 gg Senarati ~nQ
| ayer ~m m~yi ~10. 2 oxypropyl cellulosel.02 kgis Tal cl. 75 kgMagnesi um
st ear at£0. Hyg®X] %ﬁl_%l“k’?ixg kg En~~c coating | ~ver zo Pel |<*& covered with
separatin dq4 9 kg Methacrylic acid copolyner (30 9f spensi on)

19. 8 kg T?Wﬁ%ﬁ citrate 1.79 kg Mono- and di gl yceri des (I@ESEO 297 kg

Pol ysorbate 80 0.03 kg as Water purified 11.64 kg Over-coating |ayer
Enteric coating, I ayered pellets 20.0 kg Hydroxypropyl nethylcellul ose 0.238
kg 30 Magn®eHagatingdavsr ate 0. 007 kg

Core material (acc. to above) 200 g
10  Hydroxypropyl cellulose LF 20g
Talc 343 ¢
Magnesium Stearate 29¢g
Water purified 400 g

15 Enteric coating layer

Pellets with sep layer (acc. to above) 200g
Methacrylic acid copolymer, 30% suspension 333 g
Triethyl citrate 30¢g
Mono- and diglycerides (NF) 5g
20  Polysorbate 80 05g
Water purified 281.5¢g
Tablets mghablet
Pellets comprising pantoprazole 133
25 Piroxicam 20
B-hydroxypropyl-cyclodextrin, (90%) 72
Microcrystalline cellulose (MCC) 276
Polyvinylpyrrolidone cross-linked 36.8

Water purified S2



1 6 AFR 2C2 WO 9p5064 PCT/ SE96/ 01735 42 Vter purified 6.56 kg Tabl et 50 AFR 2002
~g/ tabl et Overcoated pellets conprising oneprazole 82.4 s Dicl of enac-Na
50.0 M crocM@¥4M6he cel |l ul ose (MCC) 261 Pol yvi nyl pyrrol i dorRCSESS81T35nked
5.6 Sodium stearyi fumarate 0.56 i0 Suspension |layering was perfornmed in a
fluid bed apparatus. Magnesium oneprazol e3gvas sprayed onto sugar sphere
seeds froma water suspension containing the dissolved binder. The size of
sugar sphere seeds were in the range of 0.25 to 0.35 mm The prepared core
material was covered with a hydroxypropyl cellulose solution containing

tal c and magediamueasiliimiaite (SSFe enteric coating | ayer consistd.f9g of

nmet hacrylic acid is copol yner, nono- and diglycerides, triethyl citrate and
pol ysorbate was sprayed onto the pellets covered with a separating |ayer in
a fluid bed apparatus. In a fluid bed apparatus enteric coating |ayered
pellets were coated with a hydroxypropyl nethylcellul ose solution

cont ai ni ng RSib ByShfAw A gerfoliied wﬁﬂma%aiaﬁﬁagh@w@ebpﬁ@!ol@ms $¥RiyRd onto

classified by sieving. so The enteric coating yered pellets with "an

over - coas i ninehtaygar seetschai-pareit cdizs) fiddfa wantrysuspenkion containigthe dissslyved i nked
and sodium stearyl fumarate were dry m xed and conpressed into tablets

usi ng an exbi@deler tabl eti ng machi ne equi pped with 11 mm punches. The anpunt
of onmeprazole in each tablet was approx. 10 ng and t he anount of

di cl of cnacNa was approx. 50 ng. The tabl et hardness was neasured to 80 N.

Ex~ I ~1_ Faghe ficpartd 8oredtadrdiial Wk codtigUiyeted %ﬁuﬂ fagﬁﬁm f20f1 Ui GedPr i i ng
magnesi um omepgllagol e and piroxi cam 8 iiy 6 Al%g 2002 Vg) 71 25064 43 Core
mat eri al apparatus with a hydroxypropyl cellulose solution containing talc and magnesium stearate.
10 The enteric coating layer consisting of methacrylic acid copolymer, mono- and diglycerides,
triethylcitrate and polysorbate was sprayed onto the pellets (with a separating layer) in a

fluid bed apparatus. The pellets were classified by sieving.

The piroxicam was added to B-hydroxypropyl-cyclodextrin during mechanical treatment and
15 moisturization with the water. The mass was dried in a drying oven at 50°C and then milled

to pass a 0.8 mm sieve.

The piroxicam-B-hydroxypropyl-cyclodextrin , the MCC, the cross-linked
polyvinylpyrrolidone and the SSF were dry-mixed and thereafter this mixture was mixed

20  with the pantoprazole pellets .

Compression to tablets was done on a tableting machine equipped with 18x8.5 mm
punches. Average hardness for the 577 mg tablets tested with a Schleuniger apparatus was
16.7 kP with variation between 14.8 and 18.7 kP, measurement taken along the longest

2s  axis. Disintegration ime tested in water was approx. 4 minutes.

The tablets were coated with a pigmented dispersion like in Ex. 7.



Magnesi um oneprazol e 10.0 kg Sugar sphere seed 10.0 kg Hydroxypr opyl1 6 APR 2002
met hyl cel lul ose 1.5 kg s Water purified 29.9 kg S~ aratilL~g, |ayer Core

mat eri al droxypropyl cellulose 2.0 kg io Talc 3.43 ium
stearate 0%@?5@6 ter purified 41 .0 kg Enteric coatine Ia;’é‘%’%g)égﬁfets
covered with separating |layer 24.5 kg Methacrylic acid copolynmer (30 %
suspension) 32.7 kg Triethyl citrate 2.931kg Mono- and diglyccrides (NFL
0.49 kg Pol ysorbatc 80 0.049 kg xo Water purified 19.19 kg Over-coating

| ayer Enteric coating |ayered pellets 37.8 kg Hydroxypropyl nethylcellul ose
0.49 kg is_Magnesium stearate 0.0245 kg Water purified 11.6 kg Tablets

Over coat edﬁﬁg&éés conprising oneprazole 94.9 30 Piroxicam 20.0

PCT/ SE96/ 01735 1 6 ARR 2002 WD 971 15064 PGI/ 5E96/ A 735 4.4

M crocrystallinc cellul ose (MCC) 280 Pol yvinyl pyrrolidone cross-linked 5.6
Sodi um st cqpliagdtbdtablet dbsaBSformbwitie fase disiaégragng parchathg 2 mglos lankopragsiesi um
oneprazole with an overcoating | ayer were prepared as in Exanple 10. The

enteric coauthngarrraqfeqmcpea%psﬂm @qmmedvameé@sr,mgdﬂw)mhgrlucrb«meam MCC)
| | linked di t f.
P xod ahd” PR SRS R Rt P DR ORI Bl TR ENPR SRR AR L TS AR he

equi pped with 11 nmm punches. The anobunt of orreprazol e in each tablet was
approx. 20 ng and the anount of piroxi cam was appr ox. 20 ny. The tabl et

har dness wWagnsopR 0 g pellelesul ts "Acid resistance” i.e. k left after
exposure to 0.1 N HCI for 2 hrsTabI et sEx 195bEx 295J6Ex 399kEx 491 bEx
59296Ex 696f oEx 7930Ex 1091 ~cEx 1191b

Core material

10 Lansoprazole 400 g
Non-pareil cores 400 g
Hydroxypropyl methylcellulose 80 g
Sodium laurylsulphate 3g
Water purified 1360 g

15
Sub-coating
Core material (acc. to above) 100 g
Hydroxypropyl methylcellulos Og
Polyethyleneglycol 6000 ig

20 Talc 18¢g
Ethanol 95% 250 g
Water purified 250 g
Enteri .

25 Sub-coated pellets (acc. to above) 100 g
Hydroxypropyl methylcellulose phtalate 399g
Acetyltributyl citrate 8 g
Cetanol 2.1g
Ethanol 95% 162 g

30 Acetone 378 g



~ s a~~ zcsz ~ WD 97/ 25064 PC T/ SE96/ 01735 45 The best node to pract il de AFRe2(02
present invention is according to the dosage forms of the types descri bed
in exanpl esW®)9T2584d 10. s The enteric coating | ayered pel | etRETEREHOIESng a
proton punp inhibitor may al so be prepared as described in the foll ow ng
exanpl es. ~~xam-le 12 io Preparation of é8%eric coating |ayered pellets by
extrusi on/ spheroni zati on. Core material Magnesi um oneprazol e 600

gManni tol 1000 gis Mcrocrystalline cellul ose300 gHydroxypropyl cellul osel00
gSodi um i auryl sul phate6 gWater purified802 g Zo Scoara ' |ayer Core
material (acc. to above) 400 g Hydroxypropyl nethylcellul ose 48 g Water
purified 960 g ~.s Enteric coatis g igy~ Pellets covered with separating

| ayer (ace. to above) 200 g Methacrylic acid copolyner 100 g Tri et hyl
citrate 30 189t iveds e oS in(dNTlid Bed appakatfis. AaRscprbsdle W SFhyeaQhfo 46
Pol ysor bat eg’85 V\istg?“eﬁil puri fig\% PGT/ SE96/ 01735 %PS g 309 g Sodi um %gu}r?e;?l

sul phat e i dSnett asrepareil cores from & watkr saspensionocdntaining ke djssobeddctinden ahd chei d. s
Magnesi um oneprazol e, mannitol, mcrocrystalline cellul ose and

hydr oxy@r opy¢tueea8itose are dry-m xed. The granulation liquid is added to

t he powder m xture and the mass is wet mxed. The wet mass is forced

t hrough an extruder equi pped with screens of size 0.5 mm The io0 extrudate
i's spher oni-ARGrearéd édrk fatePial Phad kb-bohtdl iRRNWLAr 2 ped Aaidaed Sppdrafis WRthe
material is dried in a fluid bed dryer and cl assified. The prepared core
mat eri al i she tlesusperded in s HPMGHAEG) sobiyien. FEG alsb haveia irdtiopasplasticizenfdarh a
hydroxypropti(l PIES(LEW cel lul ose~water solution. is The enteric coating |ayer
is applied®® pel l ets covered with separating | ayer from an aqueous

di sper s}ﬁon of nmethacrylic acid copolyner plasticized with triethyl citrate
to which a

Enteric coating was performed in the same equipment with a solution in organic solvents of

the materials forming the enteric layer.

Tablets mg/tablet

15 Pellets comprising lansoprazole 94
Microcrystalline cellulose 181.8
Polyvinyl pyrrolidone cross-linked 18.2
Naproxen 250
Polyoxyethylene (mwt appr. 4000000) 200

20  Sodium aluminium silicate 50
L-Arginine 190
Ethanol 95% (w/v) approx. 280

25 Naproxen, Polyox WSR 301®, L-Arginin and sodium aluminium silicate were dry-mixed.
The granulating liquid, ethanol, was added to the powder mixture and the mass wet-mixed.
The wet mass was dried in an oven at 60°C for approx. 8 hrs. The dried granules were

milled to pass a 1.0 mm sieve.



mono- and di gl yceri des/ pol ysor bate di spersi on has been added. The plef!ARR 2002
are dried in a 20 zs fluid bed apparatus. Preparation of enteric coating

. ayered pe powder | ayering of sugar sphere seeds. Co [
Magnesi um %%‘?’?ﬁ%‘fe 1 500 g Sugar sphere setds 1 500 g I—Iydrg%}gr%ggg/lﬂ?&

met hyl cel | ul ose 420 g Aerosil 8 g Wy p~~ 4 230 g 30 1 6 AFR 2002 WO

97/ 25064 47 s ~0 SeRaratingla~_r Core nmat38rial (act. to about)

Hydr oxypropyl cellul ose Tal c Magnesi um stearate Water purified Enteric
coating |layer Pellets covered with separating |layer (act. to above)

Met hacrylic acid copolymer Triet hélr citrate Water purified PC|'/SE96/01735
500 g 40 gTebleycaypresipngvaunade bybirsypeecamnpossing 639gng of Uhnapasperreonalningar t
of the hydroxypropyl hyl.cel | ul ase .and Aer osi | dryis mxed formng a
pouder . SugANESABY el BUkhe 78 28 of 8 Rfiey £ G8be B8 L neRp el poliE P
cent 1 { ugallgf kb oot AR I bRl featil o BHRERPY!

nmet hyl cel | &Foge gollglg:i on (6 %"%’w/ .gThe re*)‘grrly:‘ai core : %{ylagﬁ |¥s I:';:I)ri ed

and cover ehbse raatedglametd then campressad tagakertto igiveghé tweldyeteddabled on a Diaf

coating-granulator. A fluid bed agp%lr atus is used for enteric coating
| ayer ei hg. tableting machine equipped with 9x20 mm punches. Tablet hardness tested with a

Schleuniger apparatus over the longest axis was approximately 14 kP.

Naproxen dissolution was tested in phosphate buffer pH 6.8. Obtained results;
1 hrs 14% dissolved

10 3hrs 34% “
S5hrs 58% “
7hrs 79% ¢

24 hrs 102%

15 Exampled

Fast disintegrating multiple unit tableted dosage form comprising magnesium omeprazole

and piroxicam.

20 Core material (omeprazole)

Magnesium omeprazole 5.00 kg
Non-pareil cores 10.00 kg
Hydroxypropyl methylcellulose 0.75 kg
Water purified 19.65 kg



Exanpl e" 14 Preparation of enteric coating |ayered pellets with corlag AER 2002
silicon dioxide seeds. zs Core mats Magnesi um oneprazolc 8.00 kg Silicon

di oxi de 8. 0MOlgr2586dr oxypr opyl net hyl ccllul ose 1.41 kg so SodiRGHSESE0YT3S

sul phate 0. 08 kg 1 6 AFR 2002 Water purified 48 s io is WO 97r 15064
Sr,~aratine |ayer Core material (ace. tosgbove) Hydroxypropyl

nmet hyl cel | ul ose Water purified Enteric coating |ayer Pellets covered with
separating | ayer (ace. to above) Methacrylic acid copol yner Pol yethyl ene

gl ycol 400 Mono- and diglyceridcs (NFL Pol ysorbate 80 Water purified

PCT/ SE96/ 01S&paratif brdera2Qlekg 0. 80 kg 10.00 kg 300 g 124 g 25 g 39 |g
463 g Suspensi on Iayerl ng is performed in a fluid bed apparatus. Magnesium
or nepr azol éCdrs mawria) éafcolorabordle silicon dioxide seeds frddh® kit er

suspensi on l&o t ai ni y?ce e d di ssol ved binder and a surface elc‘{él ve ingredient.

OXyPIop
Talc 25kg
s Magnesium Stearate 0.21 kg

Water purified 29.2 kg

Enteri ing ] ( Ie)

Pellets with sep layer(acc. to above) 9.00 kg
10  Methacrylic acid copolymer (30% suspension) 15.00 kg

Triethyl citrate 1.35kg

Mono- and diglycerides (NF) 0.22 kg

Polysorbate 80 0.02 kg

Water purified 8.8 kg
15

Over-coating layer (omeprazole)

Enteric coating layered pellets 9.0 kg

Hydroxypropyl methylcellulose 0.18 kg

Mg-Stearate 0.005 kg
20  Water purified 3.6kg

Suspension layering was performed in a fluid bed apparatus. Magnesium omeprazole was
sprayed onto inert sugar seeds (non-pareil cores) from a water suspension containing the
dissolved binder.

The prepared core material was coating layered by a separating layer in a fluid bed
apparatus with a hydroxypropyl cellulose solution containing talc and magnesium stearate.
The enteric coating layer consisting of methacrylic acid copolymer, mono- and diglycerides,
triethylcitrate and polysorbate was sprayed onto the sub-coated pellets in a fluid bed

30  apparatus. In the same type of apparatus the enteric coating layered pellets were covered



zo The prepared core material is covered with a separating layer in f‘ﬁfV\PRdZEUZ
bed apparatus with a hydroxypropyl nethylcellul ose solution. The enteric
coating la i,sting of methacrylic acid copolyner, nono

di gl yceri d)e‘g”?ﬁ yet hyl ene gl ycol 400 and pol ysorbate is sprggg g‘mlg”t he
pellets covered with separating layer in a fluid bed apparatus. Zs Eacanyl e

15 Preparation of enteric coating |ayered pellets. Enteric coatine |ayer 30

Pel l ets covered with separating |ayer 1 6 AFR 2CJ2 WD 97/15064

PCT/ SE96/ 01735 49 (manufacturing and conpositionas in exanple |2)500

gMet hacrylic acid copol ynmer 250 _gPol yet hyl ene gl ygcol _600075 gs. Mpno- .and
di gl yceri dwith hygtoxyprepy %59‘&39&9 eﬁ.@%ﬁﬁ%%ﬂ%@a&@@%ng yered

Preparatio e j Ls ayered pellets. Enteric coatine PeDets
covered w?ﬂﬂs"e“ﬁ%%gcﬁsﬁggﬁ?g%‘?‘qﬁéo g is (mnufacuirirtg and conposition as
in exanple 1) Hydroxypropyl nethylcellul ose phthalate 250 g Cctanol 50 g

Et hanol (95k) 1000 g Acetone 2500 g 20 Preparation of enteric coating

| ayer ed peCbretmaterial(piroxigambr i al Orepr azol e225 gManni t ol 1425 gHydr oxypr opyl
cel l ul ose6Q. gM crocrystalline cellul ose4d0 g3o Lactose anhydrous80 g 16
AFR 2002 V\%I F%GEE‘X’PWSE%/OUSS SO s Sodium | auryl sul p{fige 5¢

D sodi um hg@éﬂg&sphosphate di hydrate 8 g Water purified 3 Core
material (ace. 'To above) 300 g Hydroxypropyl cellulose 30 g lc 51 ¢

Magnesi um g},&@&ﬁ@pﬂ BethPlcEiilései6eps, yati ne | ayer Pellets coygged with
separating [ayer (ace. to above) 300 g Methacrylic acid cogsool ymer 140 g
8

Tri et hyl cWatertparifiedg
Ethanol 99% (w/v) 250 g

10
Enteri ing laver (piroxicam
Piroxicam pellets (acc. to above) 100 g

were coated with a suspension of the following composition to give a product with a

15 content of 163 mg/g;

Hydroxypropyl methylcellulose acetatesuccinate LF 14.38 parts
Triethyl citrate 2.87 parts
Sodium laurylsulphate 0.43 parts
20 Talc 4.32 parts
Water purified 183.3 parts

Suspension layering was performed in a fluid bed apparatus. Micronized piroxicam was

sprayed onto inert non-pareil cores from a water suspension containing the dissolved binder.

The enteric coating layer consisting of hydroxypropyl methylcellulose acetatesuccinate,
triethylcitrate, sodium laurylsulphate and talc was sprayed onto the piroxicam pellets in a
fluid bed apparatus.



~s Mbno- and diglycerides (NFL 7 g Pol ysorbate 80 0.7 g Zo The dry 16 AFR 20m
ingredients for producing the core material are well mxed in a m xer.
Addi tion ofw@eaastéati on |iquid is nade and the mixture is |r RETHEA/BLTZS
granul ated to a proper consistency. The wet mass is pressed through an
extruder screen and the granules are conygrted into a spherical formin a
spheroni zer. The core material is dried in a fluid bed apparatus and
classified into a suitable particie size range, e.g. 0.5 - 1.0 nm Thc
prepared core material is covered with a separating |layer and enteric
coating | ayRibhds g6r f9qgicked i n previous exanpl es. Preparation of active
subst ance. Magnesi um onepr azol e used in sone of the exanples is produced
according to the process described in WO 95/n 1977) the single enantioners

of orreprazolg salts.areeﬁre ared as 1 6 ASR ZC~JZ WO 97I§£ 64 51 PCT/ S

E96/ 01735 dESEF CRTEMIRE F@gﬂﬂ. %988 and onmeprazol e i s produtkl&according to

t he proces ] 'ﬂaﬁg‘gi Ram 1 0005129. These docunents gg£7her eby
Zpé:ﬁlétﬁﬁg 0 fgg}gy refer Eg

i ncor por at ence. REPLACEA~E~NTA~E~~2 CLAIMS 1 An

oral uhar meMirddrystdllimesziaiesd (MCO)N the formof a nultiple Q40 tablet conm
nrising~ as a first conponent an acid susceptible proton nunv inhibitor,

and as a sdishrinydpyedidane desmplintked(P¥P-Xleast one Non Steroi déf 8
Anti-infla ory Drus SALD), and a tional third coppaonent

phar maceut %?%5@33%9%?%%&??@?%@%& n the proton ‘g@ﬁp i nhi bitor
is in the fQEMiteayifehhae (88FFd pellets covered with an enfggi ¢ coating
| ayer havi ng mechanical properties such that the acid resistance of the

enteric coated pellets is not si nificantly affected. b~ conpression of
the~ellets with the other tablet co,rryonen&ls duri~ tabletin .

conposi b1 onMidr HPRGnA TV REvere MRS BERDEHRAIGPoRToBns iR ind of eptsric

protected b j j . t.i.Rg
Phe. ont ori Soatilab @ btersect Mich dfRBlel indlfhe Bfcdhc 33K s BBRRY A
accordi ng tipis @livdur® vas URiTeSséd ioableQIHAGS tableding FitRink Fedokith 85xPE! fin

i nhi bitor and one NSAID. 4. A com- position agcor di ngﬁﬁg claiml1 ) wherein

t he pr ot on puochesi Hardhéss of the523 megtabletd testediwith|a&chlennigerdpparatusivasied one of
its single enantioner an al kaline salt,thereog 5. A conposition
accordi ng t™YaeRSAN ,9%9’%‘5‘7%@“ BmscteHed IRgateT 3y i Was dess &h WS ol e
magnesi ymsalt. 6. A comn according to claim1, wherein the proton punp
inhibitor is |ansoprazole, or one of its single enantioners or a

phar maceut iThaltAblets &efedoatel avithed piginiefted disperéioh likeripBrirhpler. according to
claim1l1l, wherein the proton punp inhibitor is pantoprazole, or one of its
single enantioners or a pharmaceutically acceptable salt thereof.

Example 6

20  Fast disintegrating enteric coating layered tablet comprising magnesium omeprazole and

diclofenac.

Tablets (for 2000 pcs)

Omeprazole magnesium (corr. 20 mg omeprazole) 450¢g
25 Diclofenac sodium (corr. 20 mg diclofenac) 432 g

Microcrystailine cellulose (MCC) 110 g

Polyvinylpyrrolidone cross-linked (PVP-XL) 50g

Hydroxypropylcellulose, low-substituted (L-HPC) 50g

Sodium stearylfumarate (SSF) 86¢g

30  Water purified approx. 170 g



REPLACEMENT SHEET 1 6 AS=R 2C02 53 8 A conposition according to one{d§ AFR 2002
clains 4 7) wherein the NSAID is ibuprofen, diclofenac) piroxicam or

napr oxen, O maceutical acceptable salt thereof. 9. A coup@siel

accordi ng t{yo@%@?@* clainms 4-77, wherein the NSAID is dicl ofenacQ%dr‘S}ollﬁg

pi roxi cam or pharmaceutically acceptable salt thereof. 10. A comosition
accordins to one of clains 4-7, wherein the NSAI D conponent is a

NO-rel easine NSAID. 11. A conDCSition according to one of clainms 4-7,

wherein the NSAI D conponent is a i cyclooxy~enase (COX) 2 selective NSAID.

12. A com posit~" ~on according to claim 1, wherein the anount of proton

punp inhibitor is in the range of 10-80 ng and the anount of NSAID(s) is in

t he range - A |Qeysrh td q-lpng]'_ t | Al , rein
t he anount Oi?ég?g@g%&%ﬁh%&%ﬁg?gm?ﬁr?ofﬁéﬁ‘(rg%ﬁge 0 fgd% #‘% ar?gl\sltgﬁe
amount of Npéelphixed arkd thén theGvdtenge ddtied Budhldcdtitinuddsly Mitiap) e grandlite was
according to claim1l) wherein the tablet consists of two separate |ayers,
one | ayer cdnigkinidnyjing operoat®0°@ denapprix. bist kours:ithetdne grnklate wasmilledsapasssi ng
one or nore NS Ié)s. 15 . A~ omosition according to claim1, wherein the
aci d resi st¥n€-OMMhe enteric coating layered pellets is in coherence with
the requirenents on enteric coating |layered articles defined in the United
St at es Pharnmacopei a. 16. A conposition according to claim1, wherein the
acid resi st RCRill gedilesvere mixedosith 2Q) glamsesf PV £1d3.0 gRens ¥itSSFeThiease
more than 10 % during the conpression of the pellets into the nultiple unit
tabl e  REPNXOESWasKOMBresyed tg 183 mg tpbletson apableting masking ysing 7 spmaléanoateti ng t o
claim1l, wherejn the enteri oat i ng .0 e individual pellets co ises a
bl st of zecPuipey AveagSisblas et i k8 m-e) gBistheutRioR Sne S ReBE AR, ©o
claim 1, Whepfhile b8ecBRiSmE).Ccoat i ng | ayered pellets are further covered
with an over-coating | ayer conprising pharnmaceutically acceptable

exci pients. 19. A conposition according to claim1l, wherein the tablet is
divisible. 20. A conposition according to claim19, wherein the tablet is

di sper si bl eTheablatsaypueernsing layisedsiigha sepamtngilaxsr ReWIong of Akéroxyrrepylc
coating | ayr%&?lc@ﬁd]clas%t(?lpﬁ@aan%rtﬂ% Wa RriliBer equipped fluidized bed.

15 Application of separating layer
Tablets 7 mm 100.1 g

coating dispersion;

20 HPMC6cps 55¢g
Talc L.I5g
EtOH 99%(w/v) 46.7 g
Water purified 46.7 g

2s  The obtained coating layered tablets were further coating layered by an enteric coating layer

in the same apparatus.



inhibitor. 21. A conposition according to claim 14, wherein the talllﬁatAFR 2002
consists of two separate |ayers, one |ayer conprising the proton punp

j nhi bitor iWMO®M@5d64r m of enteric coating |ayered pellets conBCESERH01PS h
tabl et excipients into a layer, and the other |ayer gives an extended

rel ease of the incorporated NSAID(s). 22.3# conposition according to claim
21, wherein the |ayer conprising the NSAID(s) is a gelling matrix giving
extended rel ease. 23. A conposition according to claim4, wherein the

tabl et conpri SI ng ent eric coating |ayered pellets of the proton punp

i nhi bi tor cAppligass c coaiaplayer whi ch tablet is covered by a separate

| ayer conpri si ng the NSAI D(s) 24. A conposition according to claim 23,
wherein the tablet is covered by a pignented tablet filntoating |ayer. 25 .
A ~ omosi t o im1, wherein the tablet con s of two
types of en?%:]ftgwg'g'asg? 8‘"@? Jﬁrgd pel | ets, one type conpri sezb?%e pr ot on
punp inhibitor, and the other type conprises NSAIXs), together conpressed
with tablet excipients into a tablet. REPLACEMENT SHEET 1 6 AFR ~C~2 55
26. A conuosdatingdispemsionti ng to cl ai m 25, wherein the tablet consists of
enteric coatj I er.d |1 ets ri sing the rot bitor) and
pell ets co%ﬂ‘gm@é mwg"ﬁ‘%}/ere &r]%ﬁgg%( EWEéd rel ease
film and t ered pellets are corrpressed W|tht | et

exci pi ents ?‘g?&hﬁg g}f&lé@%}? A process for th emanufacture ofE

corrp05| t i onTieigh dioxddet 0 cl aim 1 wherein the process corrprlmgthe steps -
renarin~ the proton punp inhibitor in the formof enteric coating |ayered
pel | ets - niron exjde nesldishibsewe coat ed pellets with prepared @2&gl es

commr i SI ne e NSALD, and optionally pharmaceutically accep 53b| e excinients,
and - cthy Béfﬂe dry mxture into a multiple unit tabl t! & t hout
signifi cant |y chanS| ns . of the acid resistance of the enteric coating la
e~pellets. 28. A process according to claim 27, characterized in that the
NSAI D(s) i STy weightificicaset dfehd mabletsih Mmﬁtﬁcdaaygmepl was labpiox. Whmigftabled, he
coating layer is an extended_rel ease |ayer or an enteric coatin la er and
the re aceccosrespansing o appsoaxe 7 i afithe weigth ofshargeddahletsand conpressed into a
tablet. 29. Use of a conposition according to any of clains 1 to 26 for the
manuf acture of a medi canent for treatnent or prevention of gastro
intestipal PiedfpMbhetd SedAkAE cBdth 1Mydr ProVidisiprércddnopbfi¥ERghdi sorders. 30.
Use according to claim?29 wherein the disorder is an upper gastrointestinal
di sorder associated with NSAID treatnent. . A@ A AJy. A& A A& AU A y. A

AL AfU
Exampie 7

Fast disintegrating multiple unit tableted dosage form comprising magnesium omeprazole
20 and an inner coating layer comprising diclofenac-sodium and an outer pigmented coating

layer providing light protection.

Magnesium omeprazole enteric coating layered pellets from Ex. 5.

25 TJablets mg/tablet
Pellets comprising omeprazole 83.3
Microcrystalline cellulose (MCC) 181.4
Polyvinylpyrrolidone cross-linked 3.7
Sodium stearyl fumarate (SSF) 0.4



LA@)J, . A?. A5 AF.A AFR A AR A A[. A AFR A A& A859. A AA A AN,. A R Ay. A AFR 2002

AfLCA F.oAyn. A>% AL. Ae. AyL. ASn. AH . Ay. Al'] . A A A@. A AU. Al . A35e5. A{. A9. A
k. AY/258 T$9~ytoj e’ caj] ca] ca] ca] ca] ca] ca] ca]ca
aJcaJca] calc fd%ﬁ%g‘a] c"al >c/a] Jca] E:Z] ca} ca} ca} cR!aU] ]ca] ]c Foal cal perhesdifls
a] cRa] cal] ca] ca! QN s[ E#k+HU bqVYrytni d*Yj e [ V] c] ca] c”a] ca] caU] ca] caU] ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cd9ca] cal] ca] cal] ca] c
a] ca] ca] calUca]ca (-| M

THEteT et 8" G $ZSSYNRBZ &L v' ' (h(zupkfal W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] calU] ca] cal] ca] c
a] ca] ca] caﬁcélatﬁd’{mﬂ]cﬁﬁ?@a] wrExample 8y ca] caj cajcal h() 3*@[ *] **
+d+++G, , --"... 10/ 0A11102222223j 5| wl e_ZU] ca] calU ca UV] cal]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
¢ ajcal Ca'ﬁ%c@ﬁ@%ﬁﬁ@-%ﬁﬁ N@¢HAd the Grmeéprazole containin

;ytoje Zil e ZU cal] ca] c' a] ca ca] ca] cal] ca] ca] ca] ca] caU] caj caFJ]pca] caljcalc’

a] caU] ca] owddd detfinded] Therafe) diec§SFawasddmixeda] ca] ca ; ; ; ; Z<<<, ===>>>>>>>>
>$>* > >/ >7T>CSE>S> >) >y>| >>>~ysnhb] Xl e_ZU] c] ca] cal] caU] ca] c"alU] ca] ca]ca]ca]c
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U] ca] ca] caﬁaﬁataa%eha] Haﬂh“:ﬁs&iﬂ]ﬂ?@i%@ tawé@ sl diend saicurdiNppsansa

BvBBB7C\ D%%W?kﬁl c”Xl e] caU] ca] cal] ca] ca] cal] ca] ¢
a] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] c&a] ca] cal] ca] c
aJca] c. a] ca] ca] ca] ca XEEGQG HhHpHI - JKK#LLL<M Mc MON#PPWQQOR] SU- UGUUUWKXZ

;] P! 3) VOl SRR G S Ao B e i BabsoLagh eaidoe ©

\ q] ~] 111 __weight was 2bgafghbc] de% 5f Pf Sf
i Yi Ol mooo~yt oi d_Ykfa\Wa] U] ca] c.a]caV]ca]ca] ca]ca] ca]cal]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] caU] ca] cal ca] ¢ a] ca opapp8r:

tstt > ; N e I X
rsts (uuWéXf%Xélg/ﬁl}/m{{ | - }~~U{vq 98]0 %atL]bcaJccga]tca] ca] ca] ca] ca] ca] ca] ca]

cal] cal] ca

a] ca] ca] ca] cq.*p,@i: ga] ca] ca] ca] ca] ca aly: GSVfu'wE. : Nfxsnid Z
U] ca] ca] ca] ca] ca c%a[]pca] cal] ca] cal] ca] gfﬁ]ﬁéﬂs%?]v&?ﬂlﬁ

a] ca] aa] ca] cﬂOH]an](w\])ca] ca] ca] ca] caUl&d]paa.Ubywk ht

aJca] ca] ca]cal cnal k"6=dt#' | } xrmhc Xi d ZU%c c”a] ca] ca] ca] caU ca] cal ca]c

al] ¢ a] ca] caWatpraified] caU] ca] ca] cal] £13.6 parts by weight

aJ ca] ca] ca]cal calca]ca] calca]ca]ca ; Q' +. 9w @\ yt nhc”XSi d] calU] ca] c

a) cal] caj c’\a] caU] ca] cal] ca] cal] ca] ca] cMa] ca] cal cfalca U c™a]ca]ca]calca]c

a] cal ca] g faglc&a\l/&@ covered with pigmented sus gcnsxonm the same eq gmcm. The
\! /c3M/\bh08bHs}xsn| _ZU] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] caJ ca]’cal ca]c

a] ca] ca] cabmpdsitiar] aftheedating sedpensidr shs;al c”a] ca] c”Ma]ca]ca]calu
}/ Al O>OW {vqgl gbh\Wd_ZU] ] caU] ca]c
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20  Enteric coating layered pellets
(manufacturing and composition as in Ex. 2) 55.2mg/cap
Naproxen granulation

(manufacturing and composition as in Ex. 2) 445mg/cap

2s  Prepared granules and enteric coating layered pellets are filled into hard gelatine capsules,
size 00. Optionally a small amount of lubricant is added before filling into capsules. The
amount of S-omeprazole in each capsule is approx. 10 mg and the amount of naproxen is

approx. 250 mg.
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Core material
Magnesium omeprazole Skg
Sugar sphere seeds 10 kg
Hydroxypropy!l methylcellulose 0.75kg
10  Water purified 19.7 kg
Scparating layer
Core material 10.2 kg
Hydroxypropyl cellulose 1.02 kg
15 Talc 1.75 kg
Magnesium stearate 0.146 kg
Water purified 21.4kg
Enteric coatine 1
20  Pellets covered with separating layer 11.9kg
Methacrylic acid copolymer (30 % suspension) 19.8 kg
Triethyl citrate 1.79 kg
Mono- and diglycerides (NF) 0.297 kg
Polysorbate 80 0.03 kg
2s  Water purified 11.64 kg
Over-coating layer
Enteric coating layered pellets 20.0kg
Hydroxypropy! methylcellulose 0.238 kg

30  Magnesium stearate 0.007 kg
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Overcoated pellets comprising omeprazole 82.4
s  Diclofenac-Na 50.0
Microcrystalline cellulose (MCC) 261
Polyvinylpyrrolidone cross-linked 5.6
Sodium stearyl fumarate 0.56

10  Suspension layering was performed in a fluid bed apparatus. Magnesium omeprazole was
sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder.
The size of sugar sphere seeds were in the range of 0.25 to 0.35 mm.
The prepared core material was covered with a hydroxypropy! cellulose solution containing
talc and magnesium stearate. The enteric coating layer consisting of methacrylic acid

15 copolymer, mono- and diglycerides, triethy] citrate and polysorbate was sprayed onto the
pellets covered with a separating layer in a fluid bed apparatus. In a fluid bed apparatus
enteric coating layered pellets were coated with a hydroxypropyl methylcellulose solution

containing magnesium stearate. The over-coating layered pellets were classified by sieving.

20 The enteric coating layered pellets with an over-coating layer, diclofenac-Na, MCC,
polyvinylpyrrolidone cross-linked and sodium stearyl furnarate were dry mixed and
compressed into tablets using an excenter tableting machine equipped with 11 mm punches.
The amount of omeprazole in each tablet was approx. 10 mg and the amount of diclofenac-

Na was approx. 50 mg. The tablet hardness was measured to 80 N.

Example 11:
Fast disintegrating multipe unit tableted dosage form comprising magnesium omeprazole

and piroxicam.
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"109H& () - ' " 10984 () - y#Z" 109648 () -' & 109%4& () - SL0%& () - K#LLLOM M
MEM MknbC 1 % & ()- 10H 10H 10H; $10%4& () - 910%4&' ()-8!10%4& ()-
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oMC 10! S$1 (:a){ypropyl meth ccllulosc 1.5kg

s Water purified 299 kg
Separating laver

Core material 20.0 kg

Hydroxypropyl cellulose 2.0kg

10 Talc 343 kg

Magnesium stearate 0.287 kg

Water purified 41.0kg
Enteric coating |

15 Pellets covered with separating layer 24.5kg

Methacrylic acid copolymer (30 % suspension) 32.7kg

Triethyl citrate 294 kg

Mono- and diglycerides (NF) 0.49 kg

Polysorbate 80 0.049 kg

20  Water purified 19.19kg

Over-coating layer

Enteric coating layered pellets 37.8 kg

Hydroxypropyl methylcellulose 0.49 kg

25 Magnesium stearate 0.0245 kg

Water purified 11.6 kg

Tablets mghablet

Overcoated pellets comprising omeprazole 94.9

30  Piroxicam 20.0
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s Enteric coating layered pellets of magnesium omeprazole with an overcoating layer were

prepared as in Example 10.

The enteric coating layered pellets with an over-coating layer, piroxicam, MCC,
polyvinylpyrrolidone cross-linked and sodium stearyl fumarate were dry mixed and

10 compressed into tablets using an excenter tableting machine equipped with 11 mm punches.
The amount of omeprazole in each tablet was approx. 20 mg and the amount of piroxicam

was approx. 20 mg. The tablet hardness was measured to 110 N.

Results
“Acid resistance” i.e. %
left after exposure to 0.1 N
HCI for 2 hrs
Tablets
Ex 1 95%
Ex2 | 95%
Ex3 | 99%
Ex4 | 91%
Ex5 | 92%
Ex6 | 96%
Ex7 1| 93%
Ex 10 | 91%
Ex 1l | 91%
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The enteric coating layered pellets comprising a proton pump inhibitor may also be prepared

as described in the following examples.

Example 12

Preparation of enteric coating layered pellets by extrusion/spheronization.

Core material
Magnesium omeprazole
Mannitol
Microcrystalline cellulose
Hydroxypropy! cellulose
Sodium lauryl sulphate
Water purified

Scparating layer

Core material (acc. to above)
Hydroxypropyl methylcellulose
Water purified

Enteri ine
Pellets covered with separating layer (acc. to above)
Methacrylic acid copolymer

Triethy! citrate

Mono- and diglycerides (NF)

600 g
1000 g
300 g
100 g

68
802 g

48 g
960 g

200 g
100 g
30g
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Water purified 309g

Sodium laury! sulphate is dissolved in purified water to form the granulation liquid.
s Magnesium omeprazole, mannitol, microcrystalline cellulose and hydroxypropyl cellulose
are dry-mixed. The granulation liquid is added to the powder mixture and the mass is wet-

mixed.

The wet mass is forced through an extruder equipped with screens of size 0.5 mm. The

10 extrudate is spheronized on a friction plate in a spheronizing apparatus. The core material is
dried in a fluid bed dryer and classified. The prepared core material is covered by a
separating layer in a fluid bed apparatus with a hydroxypropyl methylcellulose/water

solution.

15 The enteric coating layer is applied to the pellets covered with separating layer from an
aqueous dispersion of methacrylic acid copolymer plasticized with triethyl citrate to which a
mono- and diglycerides/polysorbate dispersion has been added. The pellets are dried in a
fluid bed apparatus.

20  Example 13

Preparation of enteric coating layered peliets by powder layering of sugar sphere seeds.

Core material

25 Magnesium omeprazole 1500 g
Sugar sphere seeds 1500 g
Hydroxypropyl methylcellulose 420 g
Aerosil® 8¢g

Water purified 4230g

30



4" 109%&' () - Lf 2#109%& () - +s! 10%& () - & 9*- #10%&' () - (" 109%& () -"uVv7/ 16 AFR 2002
10n0% & ()-Y 10% & ()- 4"10% & ()-m y# 10%: & ()-f 10% & ()-&10% & () -

10" +9i Qu/ @57,%@%&'()-u 10% & ()-L1 10% & ()-L!10% & () - SAePhsior7ds

10% & () - X" P"LI 10% & ()-L! 10% & ()- L! 10% & ()-L! 10% & ()-L!
10% & ()- (),-.}cK/ 1Ll LIL! 10% & ()-L!_ 10% & ()-L! 10% & ()-L!

10% & () -.LUVvhvw qY?/ 47

Separating laver

Core material (acc. to above) 500g

Hydroxypropy! cellulose 40

Talc 67g
s Magnesium stearate 6g

Water purified 800 g

Enteri ine

Pellets covered with separating layer (acc. to above) 500 g
10  Methacrylic acid copolymer 200 g

Triethy! citrate 60 g

Water purified 392 g

Magnesium omeprazole, part of the hydroxypropyl methylcellulose and Aerosil® are dry-
15 mixed forming a powder. Sugar sphere seeds (0.25-0.40 mm) are layered with the powder
in a centrifugal fluidized coating granulator while spraying a hydroxypropyl methylcellulose

solution (6 %, w/w).

The prepared core material is dried and covered by a separating layer in a centrifugal
20 fluidized coating-granulator. A fluid bed apparatus is used for enteric coating layereing.

Example 14

Preparation of enteric coating layered pellets with cores of silicon dioxide seeds.

25
Core material
Magnesium omeprazole 8.00 kg
Silicon dioxide 8.00 kg
Hydroxypropyl methylcellulose 1.41 kg

30 Sodium lauryl sulphate 0.08 kg
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Secparating layer
Core material (acc. to above) 10.00 kg
5 Hydroxypropyl methylcellulose 0.80 kg
Water purified 10.00 kg
Enteri ine
Pellets covered with separating layer (acc. to above) 300 g
10 Methacrylic acid copolymer 124 g
Polyethylene glycol 400 25¢g
Mono- and diglycerides (NF) 3g
Polysorbate 80 lg
Water purified 463 g

15
Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is
sprayed onto the silicon dioxide seeds from a water suspension containing the dissolved

binder and a surface active ingredient.

20  The prepared core material is covered with a separating layer in a fluid bed apparatus with a
hydroxypropyl methylcellulose solution. The enteric coating layer consisting of methacrylic
acid copolymer, mono- and diglycerides, polyethylene glycol 400 and polysorbate is sprayed
onto the pellets covered with separating layer in a fluid bed apparatus.

25 Example 15

Preparation of enteric coating layered pellets.

Enteric coating |

30 Pellets covered with separating layer
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Exampie 17

Preparation of enteric coating layered pellets.

25 Core material
Omeprazole 225¢g
Mannitol 1425 g
Hydroxypropyl cellulose 60 g
Microcrystalline cellulose 40¢g

30  Lactose anhydrous 80 g
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Core material (acc. to above) 300g

Hydroxypropyl cellulose 30g

Talc S51g

Magnesium stearate 4g
10

Enteric coating layer

Pellets covered with separating layer (acc. to above) 300 g

Methacrylic acid copolymer 140 g

Triethyl citrate 42
15 Mono- and diglycerides (NF) 7¢g

Polysorbate 80 07g

The dry ingredients for producing the core material are well mixed in a mixer. Addition of
granulation liquid is made and the mixture is kneeded and granulated to a proper

20  consistency. The wet mass is pressed through an extruder screen and the granules are
converted into a spherical form in a spheronizer. The core material is dried in a fluid bed
apparatus and classified into a suitable particie size range, ¢.g. 0.5 - 1.0 mm.The prepared
core material is covered with a separating layer and enteric coating layered as described in

previous examples.

Preparation of active substance.

Magnesium omeprazole used in some of the examples is produced according to the process

described in W0O/95/01977, the single enantiomers of omeprazole salts are prepared as
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2. A composition according to claim 1, wherein the proton pump inhibitor is protected
by two layers, an enteric coating layer and a layer separating the enteric coating from the

proton pump inhibitor.

3. A composition according to claim 1, wherein the composition comprises a proton
pump inhibitor and one NSAID.

4. A composition according to claim 1, wherein the proton pump inhibitor is

omeprazole, an alkaline salt thereof, one of its single enantiomer or an alkaline salt thereof.

3. A composition according to claim 4, wherein the proton pump inhibitor is S-

omeprazole magnesium salt.

6. A composition according to claim 1, wherein the proton pump inhibitor is

lansoprazole, or one of its single enantiomers or a pharmaceutically acceptable salt thereof.

A A composition according to claim 1, wherein the proton pump inhibitor is

pantoprazole, or one of its single enantiomers or a pharmaceutically acceptable salt thereof.
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8. A composition according to one of claims 4-7, wherein the NSAID is ibuprofen,

diclofenac, piroxicam or naproxen, or a pharmaceutical acceptable salt thereof.

9. A composition according to one of claims 4-7, wherein the NSAID is diclofenac or

piroxicam, or pharmaceutically acceptable salt thereof.

1=0_. A comgosition according to one of claims 4-7! wherein the NSAID component is a
NO-releasing NSAID.

11. A composition according to one of claims 4-7, wherein the NSAID component is a
cyclooxygenase (COX) 2 selective NSAID.

12. A composition according to claim 1, wherein the amount of proton pump inhibitor is
in the range of 10-80 mg and the amount of NSAID(s) is in the range of 10-800 mg.

13. A composition according to claim 1, wherein the amount of proton pump inhibitor is
in the range of 10-40 mg and the amount of NSAID(s) is in the range of 10-500 mg.

14. A composition according to claim 1, wherein the tablet consists of two separate

layers, one layer comprising a proton pump inhibitor and the other layer comprising one or
more NSAID:s.

15. A composition according to claim 1, wherein the acid resistance of the enteric coating
layered pellets is in coherence with the requirements on enteric coating layered articles

defined in the United States Pharmacopeia.

16. A composition according to claim 1, wherein the acid resistance of the enteric coating
layered pellets does not decrease more than 10% during the compression of the pellets into

the multiple unit tablet form.
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22. A composition according to claim 21, wherein the layer comprising the NSAID(s) is

a gelling matrix giving extended release.

23. A composition according to claim 14, wherein the tablet comprising enteric coating
layered pellets of the proton pump inhibitor compressed into a table, which tablet is covered

by a separate layer comprising the NSAID(s).

24. A composition according to claim 23, wherein the tablet is covered by a pigmented

tablet filmcoating layer.

25. A composition according to claim ], wherein the tablet consists of two types of
enteric coating layered pellets, one type comprises the proton pump inhibitor, and the other

type comprises NSAID(s), together compressed with tablet excipients into a tablet.
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26. A composition according to claim 23, wherein the tablet consists of enteric coating
layered pellets comprising the proton pump inhibitor, and pellets comprising the NSAID(s)
coating layered with an extended release film, and these coating layered pellets are

compressed with tablet excipients into a tablet.

27. A process for the manufacture of a composition according to claim 1 wherein the
process comprises the steps

- preparing the proton pump inhibitor in the form of enteric coating layered pellets
mixing the enteric coated pellets with prepared granules comprising the NSAID and
optionally pharmaceutically acceptable excipients, and

- compressing the dry mixture into a multiple unit tablet without significantly changing
of the acid resistance of the enteric coating layered pellets.

A _process according to claim 27, characterized in that the NSAID(s) is prepared in

the form of coating layered pellets wherein the coating layer is an extended release layer or

compressed into a tablet.

29.  Use of a composition according to any of claims 1 to 26 for the manufacture of a
medicament for treatment or prevention of gastro intestinal side-effects associated with

NSAID(s) treatement disorders.

30.  Use according to claim 29 wherein the disorder is an upper gastrointestinal disorder
associated with NSAID treatment.



