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WD 2006/ 049565 PCT/ SE2005/ 001643 1 NEW MODI FI ED

RELEASE TABLET FORMULATI ONS FOR PROTON PUMP | NHI BI TORS
wWO@bai49365 t he i nvention 5 This invention rel at BGI/SER00F1001643

oral solid pharmaceutical dosage form conprising an

acid sensitive proton pu i nhi bi tor (including

conbi nations of proton puE:g inhibitors) as only

active drug in enteric coated del ayed rel ease tablets,

as well as an inproved process for their manufacture

and the use of such dosage forns in nedical treatnent

r t [ r

N R PO gt prror pr e R e BT EOHE, st s

K+- ATPase i nhibitors al so nanmed as gastric proton punp

inhibitors are for instance conpounds known under the
Field% ﬁghﬁ@&quslonpprazole, | ansoprazol e, pantoprazole,
———rggeprazog%, em noprazol e and esoneprazol e. Some of

t hese conpounds are disclosed in EP-A1-0005129,

EP- Al- 124495, WD 94/27988, EP-Al-174726, EP-Al - 166287
This anveinifsh 12163 7d 2n 020 sdlikplerphcautied slotigedbrig ubmpraﬁng sinacikl

useful for inhibiti %_ astric. acid secretion

sensii¥s/RROtaRn TR BRHYRGT HBRMEPE CORPRBRPITR] Pé%@PPPHlPdE]i“B“OTS) as only
| I
actlvgﬂﬁ%m eﬁ{éngtcoicg(gdérlé rel% %:[a h%e“éiélf;éf'ﬂ,l at ggce(s:s for
their Mfeﬁz&w &id 168 ukd dsiealple dbsa\ge forads i trnddldahﬁ'eaﬂnﬂn‘@oﬂ”gaﬁtmmtestinal
) eneral sense, they may be used for prevention and
disorglereat nent of 25 gastric-acid rel ated diseases in
mamal s and man, including e.g. reflux oesophagitis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer
and Zollinger- Ellison syndrom Furthernore, they may
be used for treatnment of other gastrointestina
Backdiramd defitbe wiventeon apelgtriarertaci d i nhibitory effect is
desirable e.g. in patients on NSAID therapy, in
patients jth Non U cer Dyspepsia, and in patients
Acidwehditiey/Hpt0 e TiPasgiabititorsagsopintden [gastat peotoB Purdp sedlsieors are
(GORD). They may al so be used in patients in intensive
for instanee somp@tnide ksqwi nngea theegensric names omeprazole, lansoprazole,

pantoprazole, rabeprazole, leminoprazole and esomeprazole. Some of these compounds are
disclosed in EP-A1-0005129, EP-A1-124495, WO 94/27988, EP-A1-174726, EP-Al-
166287 and GB 2163747.

These pharmaceutical substances are useful for inhibiting gastric acid secretion in
mammals including man by controlling gastric acid secretion at the final step of the acid
secretory pathway and thus reduce basal and stimulated gastric acid secretion irrespective
of stimulus. In a more general sense, they may be used for prevention and treatment of
gastric-acid related diseases in mammals and man, including e.g. reflux oesophagitis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer and Zollinger- Ellison syndrom.
Furthermore, they may be used for treatment of other gastrointestinal disorders where
gastric acid inhibitory effect is desirable e.g. in patients on NSAID therapy, in patients
with Non Ulcer Dyspepsia, and in patients with symptomatic gastro-oesophageal reflux
disease (GORD). They may also be used in patients in intensive care situations, in patients

with acute upper gastrointestinal bleeding, pre-and post-operatively to prevent aspiration of
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wi th acute upper gastrointestinal bleeding, pre-and
post -operatively to prevent aspiration of WO
wWQD6HPEe565 PCT/ SE2005/ 001643 2 gastric aci dPENSEZ005/001643

prevent post operative nausea and vom ting (PONY), and
treat stress wulceration. Further, they may be useful
in the treatnent of psori as:izs sl eep di sturbance as
vveII as in the treatment of Helicobacter infecti ons

ases related to these. 5 Enteric _coate

gas“fl% ?ﬂa PBY FOPSYEH BT SPPRG VP PBseH 2plirpmiting .(B@Na’)saqd treat pieess
ulce{a(ﬁbh Gr, #639may 64 ﬁsr tﬁqn g&l t?%gﬁgrjﬁﬁﬁ’“ﬂ?@@ sleep cgst}lrb%(g as

atidns”int ende
Wellpteum the trshtmant nﬁHIalmoéaaar Infentioheani dieqoed rethtedHowkaser
currently avail able formul ations of PPIs still have
sone shortcomngs and limtations. The efficacy of
acid control during PPl treatnent is greater during
Entetiggbatad farnulafiersrcompaisimg tphaton gurmi righibites Kinghé follehiighalso

h 0 ] us
o TRt A e oo
sl
im0 Sy ok 03 SRy R LB 58

havetfontehshérté@niaps hrtPianit@tbndaiThy efﬂéﬁ@}f bOAEId BorfiR Mux@ﬁ’é Pmife%tment
(Shaker et al, AMJ Gastroentrol 2003; 98 (7):

is gr%gr durige datite ped affesancalsthan denng thy pighbfwhigatiag ﬁme f or
thorif R P OB DSRTIY SHE™EY Ltk PR Ao atects

nearREUE Bf inldlviliass WEE GERIOWEs 1nr§%]b ldﬁsﬂﬁinax%@?ﬁ P5d: FGhde

Suppression can be significantly fmprove
patlespsl The CorgequedCe ofthisdo anepnpvzmldelaﬂp Sienctioh (n ﬁl@n}ﬂpa‘dlinfi (Shaker et
t r eat nent rovi des both rapid and

al, A%%%&ﬁ‘ﬁ‘é‘-‘amak?@% 8%8% é‘é& @H&Wﬁ%ﬁrmre,athere am $qmm/m of
patleﬁg% ?Bh a-l;ﬁ e A X tr(clg d méﬂb tllond%lgléé? cpgycmtlonal once daily

| nven ion clafmng

treatﬁleﬂﬂlﬁigﬁt Bgndeded. @Phasr&hﬁf SdWRADthBORIhRRA galiBie aBB&0ppression can
devel oped with the aimto securing an effect Ive acld

be siguificansly iopeovet fxy sph‘(mhg aZl-mp ewmqpmzotccﬂosé ints 20 ewpbid "Ohis
t he necessi t r ce il Si ng This w |l
tfe%?%‘xf?%‘&l@&ﬁ)f% ladsJp ek ﬁ%’tnf’g Afid SBPRIPTICE anprrtt al,
AlLinfEREH PR %géqulgez(j@r qyl?tpfbsvvo yhyd also result in a
gredter efficacy in acid’secreti n i nhibition,
especially at night, conpared with the 25 conventi onal

formul ati ons of PPls. EP 247983 (AB Hassl e) describes
The prsseng E1veBtGR:Claming ap Pk dpsage forancomnkisingfaodRIrelossing portions

has been developed with the aim to securing an effective acid control over the whole 24-
hour period, thus removing the necessity for twice daily dosing. This will provide an aid of
use and patient compliance. Such a modified release formulation would also result in a
greater efficacy in acid secretion inhibition, especially at night, compared with the

conventional formulations of PPIs.

EP 247983 (AB Hissle) describes dosage forms of omeprazole or an alkaline salt of
omeprazole wherein the active ingredient together with an alkaline reacting compound is

formulated into a core material having a subcoating layer disposed thereon and an enteric
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oneprazol e wherein the active ingredient together wth
an al kaline reacting conpound is formlated into a
w@ oroe/0smber i al havi ng a subcoating | ayer di SpoRBE€HSE2005/001643
t hereon and an enteric WO 2006/ 049565
PCT/ SE2005/ 001643 3 coating as the outer |ayer. The
dosage forms are intended £0 rel ease the active
ingredient rapidly in the small intestines after
paésagegof the acidic mlieu of the stomach WD 9601623
.an 60 4 i : :
coni 0o BRRACRS THERBIL o BRCLRABORPRL ol mrcin
rapid§@IE BnfDfRdstieCaRk pAgagayfhe deifielhities of dgetdmachwi t h
ot her excipients are conpressed into a nmultiple unit
taglfted Fosage form It is essential in these table
ted for i that th teric coating |aye
WO 461638 A1 N oD grELETRS O ete [P o Beo AR oter
t RABAORSwAL (rﬂ?{térﬁ: OB)inFia§6e@ pERetd b8 e L With oth
pro O%%él%é@dﬁgﬁar nﬁpeuliel ca dos%%gfagr m %con'pr iggi ng anO ”
excipi®niddre Adp8sddrihioki nahipleTagt thilete|dasdge fomoriprsi csestialtin these
| east two portions of the H+ K+-ATPase inhibitor.to
tabletsd fownlaticad thai tha enterigssoating lyers@ctithsiad hy suapresgion forces
.l east .one of the portion has a del ayed rel ease. Those
dumllééf%ﬁ@i“gg'or tabl ets giving the del ayed rel ease pul se
include a surrounding lag time controlling |ayer,

which is a sem perneabl e 15 nenbrane conprising a
WO gmm% (r;éels(!ﬁstram’tB)ﬁd;@ms an enferiownatdd phiagmagsuicad dpgage form
esire ime, _There .is po discl f [ '
compieE GePalt TAT RS GHRBF 1 DGRy ae SePreet G puo poftdns of
rolling, . ; ot il
the 10 NTE A b Yo ACEEA if 1eh FRVS Lo RIS BB bt one
of th8 $8phthat h Ay cBheesmCEidst pallas binabletsdiisiop dsedelayed release
singl e bead drug delivery system which can provi cie a
puls mlfll? epurretnshinglagtingeqnizellngdnrer. Bhich i ¢ FHpEMgAPle
i medi ate yet sustained drug del]ivervy. -
e AN A e O AGIr  SBP dispiggs FEER ighed time.
I' ) H . e . .
e B 4 i e a  oe o ™
contmliggeiayert Whsrettethi lattey conssstsemmintyr ofPPhigh, vismsiyovegn sdede
(Sharmatek) is directed to a nulticonpartnent del ayed
polymst.ease drug delivery

US 5885616 (Impax Pharmaceuticals Inc.) discloses a single bead drug delivery system
which can provide a two-step release of active agent to facilitate an immediate yet
sustained drug delivery. It does not disclose a lag time controlling layer comprising a high
viscosity water soluble polymer as the only or the essential polymer. Neither does it

disclose or suggest this delivery system for PPI’s.

WO 9819668 (Sharmatek) is directed to a multicompartment delayed release drug delivery
system for acid sensitive drugs like omeprazole. The delayed release is related to a delayed
release enteric barrier providing gastro-resistant behaviour for delivering omeprazole in

the proximal segment (pH 5-6) of the gastrointestinal tract. This enteric barrier comprises
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system for acid sensitive drugs |ike oneprazole. The

del ayed release is related to a del ayed release
wepioenisedarri er provi di ng gastro-resi stant bePE/SEA0N5/001643

for delivering oneprazole in the proximl segment (pH

5-6) of the gastrointestinal tract. This enteric

barrier conprises WO 2006/ 049565 PCT/ SE2005/ 001643 4

enteric coating polynmers as material of this |ayer.

There is no disclosure of a high viscosity water

cusPLHILE AR S A BE BRI UL o
watdy salubleg@$fmer. ti med pul se. The del ayed rel ease is

achieved with a coating conprising one or nore
amoni o net hacryl ate copol yners (water insoluble
I o T dr.u . be oneprazole, It _does _not .
EP @géiﬁéi (ngbYﬂﬂﬁgabggﬁFFlaﬁSiar@nﬁa relegipfasagnpra producing
inYddSROR! r - . )
o leﬁt] ghgféésent [ éFM%gI rfcg r R eiLitp g}la?gégﬁ{%c%ﬁlg % Fgglgﬂgﬁr[{% Bhe or
moréleaonicemehsaylmcddpyiyitrd Gyedr instlelholgmies) TR dfgg may be

i nvention in the present application, nor any 1 _
omepyagele; It deesanot digcloay e lag tap carmellaw layncamgyisidg ediighsescoaity

B T N e
delaPeaétse nRRkK Bl Sal a8loRMH) &Sthe lifivehfiSn %ﬂ?—ig glzetsé%t\ef\tgﬂﬂéaﬁon, Juor any

I mredi at e rel'ease beads they have a coate
enteriendatingdaysarri ers. 15 One of themi's conposed of an

enteric polynmer while the second nenbrane barrier is

conposed of a m xture of a water insoluble polyner and

i . E . h
WO RSN SR e A3 B,

compiisisg Matultith8edO saulgcohtd patticiBitaRbes! pIRtd FYRhnules. If the
conprising a high viscosi t{ wat er sol ubl e polymer as
beads jgee rpv fimsgliatarisleageshaads they hpvd atdeast tvide¢aatrsrmetobrené barriers.

di.scl ose or s est this delivery systemfor_ PPlI's.. 20
One G503 Soop KRR sniehs eBich HOLE L9e oGt Begbroge bartier 1

comphRl BRE Gk ufBdr 4 @5t9}4g§5ﬂ191@ pt)ﬁignseg gﬁ? an dakliy 8?lymer Further, they

adm nistration providing a'p ease a drug of
also pawet ancapitianilyinterrh¢digih asenbratel donriningin RIPl. Is dsasadot dBclose a lag
. perprazol e (nowadays known as Esoneprazole). The core
timejcgntrellipg Kypoeamsiing® ek aiscesityi wiiersebuble poliimanasthe only or the

esseﬁ?a'i’Bglgrﬁ{.eRq{e%h&eﬁ% el‘tbéjgclc\f\s’aetoerz rsuég%‘g’totlln%bcieﬁvery system for PPI’s.

WO 0124777 (American Home Products) discloses a pharmaceutical formulation for once
daily administration providing a phased release of a drug or particularly multiphase
delivery of PPI's such as perprazole (nowadays known as Esomeprazole). The core is
surrounded by an outer semi-permeable membrane comprising a permeable water insoluble
polymer and at least 50% by weight of glidant. The units lack an enteric coat. The patent
application does not disclose a lag time controlling layer comprising a high viscosity water

soluble polymer as the only or the essential polymer.

US 6749867 B (Robinson, J.R. and McGinity, J.W.) presents a time-release dosage form

for acid-sensitive drugs or more particularly omeprazole, including a drug-containing core
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25 polynmer and at |east 50% by wei ght of glidant. The

units lack an enteric coat. The patent application
W@lows/ 040565 di scl ose a lag tinme controlling | ayePCT/SE2005/001643

conprising a high viscosity water soluble pol yner as

the only or the essential polyner. US 6749867 B

(Robi nson, J.R and MG niéy, J.W) presents a

time-rel ease dosage form 30 for acid-sensitive drugs

or nore particularly onmeprazole, including a

oo EIARALBLA 5065 Y0 ADRGL 040965 RETL SE20051004042

Inert Time-rel ease coatl ng, bel
delayivegt &[eawolgéh&am] OWaS 0 thotisQ@tebidEninistelicy Mhe fél@hﬂ:ﬁﬁ)ﬁ Ha@ no
generally 0.5-5.0 hours after adm nistration. The
enterfcontul ati on has no enteric coat. s WO 2000078293 A
(AstraZeneca AB) presents a dosage form for oneprazole
or an alkaline salt thereof, S-onmeprazole or an
f v, |
WO SBITS S Ak BRI AR AT RS PP B BIC61 6

alkaling @it {iefeof,TB@ntpizolesoranallatinvsilhtharcof @sapiveagletient in a core
menbr ane, achleV|n3 a_del ayed rel ease starting when
B

togethﬁéfvm Allalinreaddifive(s) pnd swetliae pesmif(pe ibe gptsas seniedl Wik ause
seml%e'ﬁ?q‘eme %%%F%ﬁ{eng&%v?%n? ;‘?‘% Ge3hde s%{lﬁé w’nQn ek axﬁéxﬂgrﬁﬁ

ave no en
disrupi9! Sﬁllaﬁgt&ﬂwﬁ&s (RRREAER kO tHe lsexatpemlfeibfé\&ﬁem&aﬁe hre water
presents a solid oral pharmaceutical formulation for
insolehd¢ golyesss. fThe forbratations baveohceenténic ¢oak f or m of pel | et s.
The pellets have at |least a systemfor nodified
rel ease that achi eve slow rel ease profiles by an

EP 164 @4”1??' ?ﬁf(&é?h&y BEI 10 @Bfe’vec’ g )3)6(?5%@ 'ﬁt@@fl{i BFh1 Bflarﬁﬁceuhcal

I nert, ne po ymer i’nsol

. fonnﬂeﬁ@yfc@ ablkltsbm@e endinddadoles lih therforin af lsélldt Thp @bﬂcﬂf@ have at

soluple in water (hydrox prop | methyl cellulose).
least Figstern 4oy medifind elense that ac Flsasel Dfes s intermediate
rel ease pel

layerBpRs B8 230 SO0 2683057 RO° s SRRt g water

(ethyfeRE86d) Snd oA Gnerk/R6: a%%eeﬁmﬁner SIS Rhdef (hyﬁﬁﬁ&ﬁfd)pyl methyl
carrier for a proton punp inhibitor, includi'ng a

cellubbsgal hoslavaelensegpetiatsizan bt enixsall wltlmfasarele@e)pqiletsaanddbmhulated
None of these previously described formulations
into @pgiesg¥dableisdosage form having a

WO 2002053097 A2 (Tap Pharmaceutical Products, Inc. USA) presents a non-enteric
coated carrier for a proton pump inhibitor, including a bicarbonate or a carbonate salt of a

Group IA metal.

None of these previously described formulations disclosed a dosage form having a
combination of a delay release modifying layer and a lag time controlling layer, the latter
comprising a high viscosity water soluble polymer or discloses a dosage form having a

dissolution pattern as described in this patent application.

There is still a need for a dosage form comprising an acid sensitive proton pump inhibitor

(PPI) in which formulation the PPI can be transported intact through the stomach and then
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25 conbination of a delay release nodifying |ayer and
a lag time controlling layer, the latter conprising a
whe@h/ovisetosi ty wat er sol ubl e pol yner or di scl BRESEZR05/001643
dosage form having a dissolution pattern as descri bed
in this patent application. There is still a need for
a dosage form conprising af acid sensitive prot on punp
inhibitor 30 (PPlI) in which formulation the PPl can
geotygngggrted intact through the stomach and then WO
e S3STR02558 5 BRSSO g 40 e v
a PPT U885 891 istRgal Heteastdidiiect®yy B tiROFdsbapB of et storsachamithibyt an
r%%easeg gi%%c?ly after t%% pagggzezgﬁ t he stona?ﬁ? i
furthwd ddguimany further delay time. 5 One way to produce
such fornmulations is to construct themas smal |
| ayered tablets. Manufacturing processes for coating

One lg%? géf%&%%bslugﬁ %orﬁﬂ@r?ig)h & 195 hs thit CALRYs! hafl QRRxd Sﬁ@le@f

_ r'ocess. ens experienced wth tﬁl
techni que, especially when spraying a solution of a
hi gh viscosity hydrophilic polymer, is that the
Manwfaomegg prc?esssnﬁas cantingdiyesed tablsts comnrisp grosbireiealy seuag type of
use. Brie scripti.on of .the.i.nventjo :
Sprayipg BrCF S ny&ﬁ%ﬁ% Heotied "l i B Bkl fpep spraving a
ardTeg Cad; i HoMf fih 1 ]insd
Somg"g‘t‘ug Ve g}rﬂ h’igs %’#Ya*@_ ng%g“éfﬁg{ t vg’n% rﬂé&?oﬂrﬂfg%rﬁ an%Sfih%hi bi t@l gjr Shten too
10ngﬁﬁf#ﬁwuunnme1sed in acore material in the form of
smal | tablets, which tablets are conprised in said
dosage form giving release with a del ayed rel ease
pul se and an imedi ate rel ease pul se, and in which
the tabl ets having del ayed rel ease acconplish the
Bﬁeplgéﬁ%é%%ﬂ@hﬁ@%eﬁ{ié@ct by that these 20 tablets have
OW ng Tayers on the core material in the given
ordsr;lﬁ_delﬁy rel ease nodifying layer, a lag tine
controlling |ayer conprising ssenti.al . conpo t o
BN B sl el pfmaecidial AGPRORER comprising
subcoat | . 2 i ' i '
o5 U RRREACE b ELoci sl BT pfl BRI QRO Rempligtan a core
matdrRY e e Forth bisrdalp@bleispwhinh tatieth betconmrisedainl seidsdagags fagm

i mredi ate rel ease of the PPI. 25
giving release with a delayed release pulse and an immediate release pulse, and in which

the tablets having delayed release accomplish the delayed release effect by that these
tablets have the following layers on the core material in the given order; a delay release
modifying layer, a lag time controlling layer comprising as essential component a high
viscosity water soluble polymer, an optional subcoating layer, and an outer enteric coating
layer; and in which dosage form said tablets are comprised together with a portion of

pellets or tablets giving immediate release of the PPL.

The immediate release is achieved as described earlier in the art, as immediate release

enteric coated pellets or tablets.

In the invention, the small tablets are smaller or equal to 5 mm in diameter, and when the

small tablets are assymetrical, their longest axis is smaller or equal to 5 mm.
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The imedi ate rel ease is achi eved as described earlier
inthe art, as imedi ate rel ease enteric coated
w@eiobetsedr tablets. In the invention, the smaPCT/SE2005/001643
tablets are smaller or equal to 5 mmin dianeter, and
when the 30 snmall tablets are assynetrical, their
| ongest axis is smaller or équal to 5 nm WD
2006/ 049565 PCT/ SE2005/ 001643 7 In a second aspect of
the invention the oral solid pharmaceutical dosage
formis conprising as the single active drug an acid
sensitive proton punp inhibitor (PPl), conprised in a
In aGedoRd aBfdcesf @k ibwntitiette Aransefid basthRksutiodhidshed BRh S Somprising
are conprised in the dosage formgiving s re%ease Wi th
as the sheglagesiverdsl e as eci sérsiivapdotan pinmpechibite (PBI)easaprised in a core
ul.se d i ich the  tablets having. del ayed .
a5 the Yo of et APty hIEASE cuuBtEpt insthe dngge fom giving
reled®é WigVa &&epfetdt}@leg&:ﬂu%@' aglg ah P el d]?lﬁge? AP HEL AR the
I'n the given order; a delay release no yrng 0 ayer,

tabléts hagng deteysioslead dnidigineists refebPidcoinpisitthe SRR B having
nponent a high viscosity water sol uble polyner, "a

the I%gly'é’iingclémﬁ’ P8 thegroze maAripiAN throgiveerdgs; widetryi mivest modifying
s, B35 O RO L B g el Shign viscosty
watérl ORIl ZSAly HES 8 U ef O8IBriRg 4 Pﬁd PBVERiLR ?i Y iirhetfaté velease, and

one el ement an I'mmedi ate Tel ease " portFon (releasing

an outee entenig coatmg dayar eptyoraily precpakedibyg sobcodtieganjedi C
mlieu of the stomach) and as a second el enent a
del ayed rel ease drug portion, which after first

' | dj 5 milie f.the st ch and th
eGSR BRbLLrud b eiiaf ot SRR Al rocase
portfodl (BA&Ring tHOIGE iinfnelRitdd aftd} JabiEng 8MUE abldicknilibl of Héfsfomach)

It has now surpri singl 1y been found that the dosage
and ppp Aerond clement adelayddonlehsevdsug ppitioneethichliafewfingt passing the acidic
cteristics, These are that besides havjn

...ch
miligy o4 (hE stomart gnid s isieeptokafisha Tt Jasstimne [Wigh Roglissilp aclease)

whi@lik 8ing it ARt oring odoggo!l uti on of the del ayed pul se
may be nore distinct than in prior art. This have been

found to be an attribute of the conbined del ay

rel ease nodi fying layer and lag-time controlling
It has pow; S.urprwmglm%we Tavnst thatcthe dpsage ifonmsonf te fwentiongiave amproved

. increased steenness,for t 25, di ssol ution
s 50 e HEL SR G BT e RIS e
resultIFITRIME - enteric coating) the dissolution of the delayed pulse may be more
distinct than in prior art. This have been found to be an attribute of the combined delay

release modifying layer and lag-time controlling layer.

This more distinct dissolution effect may be seen as an increased steepness for the

dissolution curve for the delayed pulse once the dissolution commences.

The acid sensitive proton pump inhibitors are formulated into tablet cores according to

conventional methods, together with pharmaceutically acceptable excipients.
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The acid sensitive proton punp inhibitors are

fornmul ated into tablet cores according to 30
weovsesmseoOnal net hods, together wi th phar maceur@Takd095/001643

accept abl e exci pients. WD 2006/ 049565

PCT/ SE2005/ 001643 8 The tabl et cores are coated with

a del ay rel ease nodifying céating |ayer before

applying the lag-tinme controlling coating layer. 5

This is acconplished by a further aspect of the

I nvention, being a new inventive process for applying

the lag-tinme controlling layer, in which process cores
TheG@HIBY doséstBe 8out@Ewith a SRR IrbleNe n%&fyﬂgg 1B RibRapBS

single active ingredi en? (and coate %ﬁ?ﬁg%ﬁ?%ﬁ%ﬁpﬁ@mg
the tagitvaseontmotlingydoagng kyer ) are coated with a high

viscosity water soluble polyner (like e.qg.

hydr oxypropyl nethyl cellul ose, also referred to as

- ' lcow 1N .S 1on,
T e GG O s e A R mid g & s SRR Brogess

for HYIYINE theTak et ddatroMhe tBSH iR HhaMlRERRY SorkdcATRBGISan acid
|'i ke possibility of using higher concentration when

sensyealyPifg HummBinbivior aLgngle aeiing, ingredienhiagth evatedaith the delay
iR TRl 5 i SR SRS S ieblae b A8 e .
hydfx $1 081 Eulofl) asoPRIEER d b5 HPARERSHe ?@fo%viﬁ%,%b@ cps), in a
industrially nore attractive and nore econom c than
dispersicst Usgpg bdisperayn ofjthe didhnvispesisy vater sdigisle pblypes nekes the
ol rs. Reported problens |ike clogging are al so
Pfog%gﬁgat?g%iwa 1} Agp§Cip El&? gossihilify o ysing élg%@é@pmemratwn when
I:11.0 t addit.i.ve e.qg. anti. tacking agents.... '
sorgfiih of hufhu i PaS EC B ham Syton e P B8 PShpity of

' usinghiehiEHER s HrGihg rRte iR EbyCHIRMA Glredhicsd bfoctsing fiBe Aid¥makes the

sensitive proton punp inhrbitor fromthe products
proqges/nprg snplecimabstrially mareodtiractivel ehdinoretm@aseinthain Existing

| ayer .and a_l time controlling coat applied on the
sprayig dechyiaugs for t %SWQ?PWW c coating is applied. 25

A third aspect of the invention is to use an al kaline

quality of the high viscosity water sol uble pol yner
Reporied prebleag likie ndogg gt are hlso agoiledy and il aieréss £reguced need for

hydroxypropyl nethyl cellul ose or of hydroxyethyl
addigien pofi peEeadditiies) ag-tagii-tagking agentsrred to as BEC in the

following). This gives i.a. stability advantages.

Another advantage obtained with the new process is the improved release characteristic of
the acid sensitive proton pump inhibitor from the products having the combination of a
delay release modifying layer and a lag time controlling coat applied on the cores before

the outer enteric coating is applied.

A third aspect of the invention is to use an alkaline quality of the high viscosity water
soluble polymer in the lag time controlling layer, suchas e.g. hydroxypropyl methyl
cellulose or of hydroxyethyl cellulose (the latter also referred to as HEC in the following).
This gives i.a. stability advantages.
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WD 2006/ 049565 PCT/ SE2005/ 001643 9 A doubl e pul se

di ssolution is achieved either by m xing of the
wepeniseToat ed del ayed pul sed rel ease tabl et BCTEED05/001643

enteric coated instant/imedi ate rel easing

pel l ets/tablets according to the art (e.g. as

described in EP 247983 , WY 9601623 or WD 9601624),

and filling theminto capsules or sachets, or

incorporating the mxture together with excip ients 5

' t abl et. by ' b ' h
A a5 o A0 G b Bl O B ) raggorea
pulst& t2ast POl SR MIeRS chbAYEnsERIMMh&ING rd1BRiRChdllets/tablets
sensitive proton punp inhibitor as single active

accoddiug to thefaatr(e.gc asaddsrugbed it iEPAA 76883 e 96@IHL3 0o VO @@l d2¢), and
_preceded by a subcoating after. the second drug | ayer. .
fillingthemdntoeppsulessispehtso At ROPIRBTAERS Eisraixfe drgefier with excipients
- 1S 0 ’ ti i.S [
A R e S

(sechDIER KSR sRFRs DO By el de@Fisia @ReRM Jelsil®e Poesh puinp

the doubl e pul sed enbodi ment of the invention is in
inhibite as simglyeactive drugsbeforercodiing wéth ah ehisriaodtnephinaliepreceded by a

rel.eas ortion and.a delyed rel ease 15 portion of the
subcoating %fg%gl?ﬁe\?%n%a%‘lg&??eﬁunp i nhibitor, suitably in

conmbi nations of e.g. equal doses e.g. 60 ng + 60 ny,

but doses divided into variable proportions are al so

The ¢yt eppiledtond, tablekeore ngitedal camprisidda sagonddagpottioreis aesvrding
for the single del ayed rel ease pul se fornul ation

to theipvaitiap ROPHENS disidiegraytnsrg. Saescrrngllose sdyyn.
preparation, are in the range of 1- 400 ngy. The dosage
fornms are advantageously used to provide a nethod of

Dostd Rals88ND te Qe dSub 18 hERES Enbétitb: SRS dhwiition is in the
ul cerous colitis, gastric ulcers, duodenal ulcers,

ranggad't2 -edorg Hagddd intoefnl immeatiate sdesaporticheandtsh delyed release
di seases nentioned above. 2 ,Brief_descrigt'on,of t he
portima QR Hipsaci] FpsiEve PTQtPRRYIPR inkdbiiossuitally i gompinatignsiod §£. equal

dosfE b g 1D AL 63k} Biceifo Botht Borbfins s B o
contPplatd? AR6E.9ADEAS 120 mg.

Doses foreseen, for the single delayed release pulse formulation embodiment, being

comprised in the final preparation, are in the range of 1 — 400 mg.
The dosage forms are advantageously used to provide a method of treatment for Crohn’s

disease, acute bleeding, ulcerous colitis, gastric ulcers, duodenal ulcers, gastroesoephagal

reflux disease and the other diseases mentioned above.

Brief description of the drawings

Figure 1 illustrates some of the definitions used in this application. See also the text in the

part “Definitions” before the Examples.
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10 Figure 2 illustrates the rel ease profil e obtained

from6 individual units of the enbodi nent according
woeooknaspi e 1. 5 Figure 3 illustrates the rel eBGSESE2005/001643

profile obtained fromExanple 4. The * on the x-axis

designates that 0 - 100% rel eased is considering the

initial dose of PPl and thd0 the range 100-200%i s

consi dering 100% of the del ayed (second) dose of PPI

10 Detail ed description of the invention The dosage

forms of the invention conprise an acid sensitive

proton punp inhibitor (in the followng also referred

Fightt. A ?tEAt%s g c{lga%e gﬂiﬁae grﬁé& ;@wgﬂd}éd&ap uﬁﬂfoﬁtﬁs%@hm@m

nven he 1 medi
accaﬁﬁ@a@%@ﬁl &e1.iS anot her one than the PPl in the
del ayed release pulse. Still this dosage form
conprises only PPl's as active drug. These drugs are

nds 0

. CO f | , | kal [t
Figpe umﬁﬂgﬁggaF%B“’§®°§?ﬁ%3§7gﬁ%ﬁ?@@%@?s ?thSo?aor

ThéPofl %@éh{l?de}%r ga?frt]hag@e ch{otﬂ e gtc'gg;lg%ggcge bditiattdbe of PPI

andRed/ {2051 0D 26683 is ddnsiRriRRg 10(5% dRBheRE1ayed (seondddse of PPI.

Detailed description of the invention

The dosage forms of the invention comprise an acid sensitive proton pump inhibitor (in the

following also referred to as PPI) as the only active drug.

In one special embodiment of the invention, the PPI in the immediate release pulse is
another one than the PPI in the delayed release pulse. Still this dosage form comprises only
PPI's as active drug.

These drugs are compounds of the general formula I, an alkaline salt thereof, one of the

single enantiomers thereof or an alkaline salt of one of the enantiomers

I
Het1_X_‘S_“Het2 1

wherein

Het; is



Het2 is R 7 NN~S RBor N ANOHRO H 5 X=-CH

Rl R10 or R12 wherein Nin the benzimdazol e noiety
wore@n®44skat one of the ring carbon atons substPCTSED0FI§01643

R6- RO optionally may be exchanged for a nitrogen atom

wi t hout any substituents; 10 Rl, R2 and R3 are the

sane or different and sel ected from hydrogen, alkyl,

al koxy optionally substituted by fluorine, alkylthio,

al koxyal koxy, di al kyl am no, piperidino, norpholino,

hal ogen, phenyl and phenyl al koxy; 15 R4 and R5 arg the

sane or dif 7erent and sel ected from hydrogen, al k|y"1

and aRyWal kil ; M6' is hydrogen, hal ogen, -
trifluord t , al kyl or al kgxy; WO 2006/ Rs
PCT/ SE2005/ 001643 12 R6-R9O are the sane d ferent

and sel ectyq¢ from hydrogen, al kyl, alko;%Sn &l ogen,
hal o- al koxy, allcyl carbonyl, al koxycar

yl,
oxazolinyl, and trifluoroal kyl, or adjacent groups
R6-RO formring structures which may be further
substituted; 5 R10 is hydrogen or forns an al kyl ene

Hephigi n together with R3 and R11 and R12 are the sanme or
different and selected from hydrogen, hal ogen or

al kyl . Rs
Ry
N N—¢ S
/
/< Rg or /4 —
N \
ﬁ Ry H
X =
—CH— Ri1
R1o o Riy
wherein

N in the benzimidazole moiety means that one of the ring carbon atoms substituted by Rg-

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

Rj, Ry and R3 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 arylalkyl;

Rg’ is hydrogen, halogen, trifluoromethyl, alkyl or alkoxy;



In the above definitions al kyl groups, al koxy groups,

and noieties thereof may be 10 branched or straight
W@20069495hmi ns or conprise cyclic al kyl groups, PEDSE2005/001643

exanpl e cycl oal kyl al kyl . Exanpl es of specifically

i nteresting conpounds according to fornula | are OCH3

HBC CH3 ONOC H3 N CH2-S~M (la) H 15 OCH2CF3 CH3

O N:C NCH2-S-</ N H W 2006/ 049565

PCT/ SE2005/ 001643 13 OCH3 OCH3 0 N OCHF2 N CH2-S-<

R5-|\Ek9 Ak Wl R CHRRRAR anPsBected from hydrogen, alkyl, alkoxy, halogen, halo-

alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolinyl, and trifluoroalkyl, or adjacent groups

Rg-Rog form ring structures which may be further substituted;
5 Ryp is hydrogen or forms an alkylene chain together with Ry and

Rj11 and Ry are the same or different and selected from hydrogen, halogen or alkyl.

In the above definitions alkyl groups, alkoxy groups, and moieties thereof may be

10 branched or straight C;-Co-chains or comprise cyclic alkyl groups, for example
cycloalkylalkyl.

Examples of specifically intrésting compounds according to formula I are

OCH;

HaCu__~_-CHs

| o N OCHj
N
N CHZ—S% U
N (a)

15



N\ NN/ HCH / NCHCHCH3)2 O NCH S~ H
NON:o CH3 I S--~ N/ HCH3 ?No N\ CH3N S N |
26049865 2006/ 049565 PCT/ SE2005/ 001643 14 QORMBSENC/001643
CH3 LNLC~~ N H HNOCH3 OCH3 H3C/ CH3 O O N

0
5
wo

13

CHa
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15

,"J D NCH2 S-CI NN | H OCH3 H3CCH3 Il N C CH3
NCH -- S-(~\N~ HPreferred conpounds for the ora
w@b@seseut i cal preparati on according to the pPEBSER005/001643
i nvention are onmeprazol e, a magnesium salt of
onmeprazol e or a magnesiumsalt of the ()- enantioner
of omeprazole. The latter, tHe (-)-enantiomer of
oneprazol e, bei ng naned esoneprazole 10 Especially
preferred is an al kaline salt of esoneprazole, and
nost especially pr@kﬁqred is esoneprazol e magnesi um
trihydrate. In ano her® embodi ment of the invention
t enat opr azol 0fCHgs single enantiomers or 15
an al kal i ne sal t| therleof, or~an al kal i ne salt of

t enat oprazol e, i actlve“dru 06/049565

PCT/ SE2005/ 001643 "N15 T@QHa—+% enbodi nment
of the invention tenatoprazole o | ts single
enantioners or an alkaline salt thereot, @CHy

al kaline salt of tenatoprazole, 6 the active drug in
one pul se and another PPl is the active drug in the

ot her pulse.. 5 Dessi,

HsC_A\_CH;

0
; >
S i N N\
N

\
H
OCH,
H.C CH
3 AN 3
Q N
P ” N AN CCH,4
CHz*S—</ |
N S
H

Preferred compounds for the oral pharmaceutical preparation according to the present
invention are omeprazole, a magnesium salt of omeprazole or a magnesium salt of the (-)-
enantiomer of omeprazole. The latter, the (-)-enantiomer of omeprazole, being named

esomeprazole.

Especially preferred is an alkaline salt of esomeprazole, and most especially preferred is

esomeprazole magnesium trihydrate.

In another embodiment of the invention tenatoprazole or one of its single enantiomers or

an alkaline salt thereof, or an alkaline salt of tenatoprazole, is the active drug.
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Doses foreseen to be used in the used doubl e pul sed
enbodi nent of the invention is in the range of 2 -500
worgpodiovdseed i nto one i medi ate rel ease porti oNPERSE®NE001643
del ayed rel ease portion of the acid sensitive PPI
suitably in conbinations of e.g. equal doses e.g. 60
myg + 10 60 ny. The inventi o al so provides doses
di vided into variable proportions, like dividing the
dose in proportions being 20% + 80% of the total dose
In 4 furthee speninl emblodineat eHihe iifvieptior tenatdpragole or one of its single
r.oportions. being 30% +.70% of the total dose jn. a, 2nd.
end Rt 20 SURRBE SRR CBRbOUT A iRzl d5ih active
drulglin BhOP@ES kNnoliRk PO AGfe 4t Yrigdlindhd Bihtpulse..
contenpl at ed specific enbodi nent, w thout excl uding
any other possible dividing ratio between the
i mredi ate portion and the del ayed rel ease portion.
Doses foreseen, for the single del ayed rel ease pul se
formul ati on enbodi nent, being 20 conprised in the
Dosdsnal preparation, are in the range of 1 - 400 ny.
Preferably. the dose is - 200 ng, . and nost . L
W?@@F%ﬁé be peed g dhe psed éoubli polspd; cmbegiment of dhe dnveption is in the
ci TR
rang 06, 2¢1580 S A ubloR} ARnBNER Lok SAFBAL Tpffld release
portiog aifhihe awidtsengities PRIC Quitablyah lcymdiaaphadf ep. @yadl lossitesg. 60 mg +
into a core material in the formof small tablets,
608gal | er or equal to 5 nmin dianeter, according to
conventional nethods. Wien the small tablets are
assynmetrical, their longest axis is smaller or equa
Thé RiventioR altPpr¥EddP8Ged dIRRE 1E Vhrka0 BRIpPAIRE JikelBviAFREe dose
excipients in the cores may be nentioned (w thout
in prepartions bangg 209 m 808} pf the itdtaledutss id ohd @msemplated specific
upricants/glidants, pH requl ating additives,
em%?‘ﬁl“ﬁ?‘e@?%?ﬁ?%ﬁlo%‘?ﬁ% 0% defit’s of tl}??‘ﬂ@b@%seélﬁ a 2nd confergplated
speeffﬁfeﬁ{ﬂogﬁngﬁgﬂg E%’Hmﬁé}?n gporp%ﬁio%rs ?cﬁg SHOE + %B%a Gh qltﬁird
conpounds. Acidi ¢ conpoundstaccording to thrs
cortétiSiRtet] @Pecifi€ e PN SvithBat exdinden gfari iRl pssWle dividing ratio

Do

between the immediate portion and the delayed release portion.

Doses foreseen, for the single delayed release pulse formulation embodiment, being
comprised in the final preparation, are in the range of 1 — 400 mg. Preferably the dose is 2

— 200 mg, and most preferably the dose is 5 — 120 mg.

Tablet cores.

The acid sensitive proton pump inhibitor comprising cores are formulated of the active
drug optionally together with pharmaceutically acceptable excipients into a core material
in the form of small tablets, smaller or equal to 5 mm in diameter, according to
conventional methods. When the small tablets are assymetrical, their longest axis is smaller

or equal to 5 mm.
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| oner when di ssol ved or suspended in purified water at

a concentration of 10%ww (at roomtenperature, i.e.
W@pProx5620 degrees Cel sius), and neasured w tPCPHE2005/001643

nmeter equipped wth a glass electrode or |SFET

el ectrode. 10 The cores nmay be nmade by direct

conpressi on of active substahe and exci pi ents,

alternatively after granul ati on procedures invol ving

active substance and/or excipients. Any suitable

ranul ati on. procedure known .in the art, such as wet
b e e U S R N O
dilQ&ltHﬁlléﬂs,Zlﬁgricala@/%ﬂﬁn@w S RRELlIGH S Ss, Mt SraRSEHRR tic agents,

conditioned to obtain a | ow noisture content, e.g. by
birdiexsieti i n dryi ng cabi nets or/and by use of vacuum

Preferably, the noisture content after drying of the

granul at ed powders/particles is less than 2% w w. 20

f t r | at e [ { .are mlled to
In fhgaégglgeqf ebopﬁﬁ?@éﬁgy%%%rg 8?%{11?9 %ua? %Cncogﬂpc? uflgs' obtain a
AROVESHp SRS aWiokding &Phis ihPMtRH AREEdryStndd haPgiRE §HEr 8 or
enbodi ment of the invention, granulated particles are

lowgrevted dissolyad sr suspémied in pranvfiievigw dteatramonpatiatigs of D86 w/w (at
Powder s/ granul ati ons_i,ntended .for conpression into )
roqmy ml%neézatﬁ@yl-% é‘BHroédé‘? fearess C%T%SJ R aéalﬁfis}*{lagwﬁi-d%ﬂ%@qmpped
. Y m xed before conpression.
Wl%%%géas %ﬁlﬁ\g/éegmlsﬁgﬁaeé%%’gg are not limted to;
My- stearate, sodium stearylfumarate, 30 glyceryl

behenate, talc, fumed silica (E. g. AerosilO and
Theserepsy |bempade byghiigrigoniression oAicrive sYtepase and excipients,

PCT/ SE2005/ 001643 17 gl ycolate, m crocrystalline . .
AT R0 R ULAOn e LS GBIO A 56 Ry gt nd/oF exciptents
i i et R
grapslation we chelti grimutatioouinay bputilideds, but ot her shapes are

not 5 excluded. In the invention the tablet cores are
conpressed into small sizes, having

The powders/particles are if needed conditioned to obtain a low moisture content, e.g. by
drying in drying cabinets or/and by use of vacuum. Preferably, the moisture content after

drying of the granulated powders/particles is less than 2% w/w.

If needed, the granulated particles are milled to reduce the particle size distribution and to

obtain a powder mass with good flow properties.

In a preferred embodiment of the invention, granulated particles are sieved to pass a sieve

having 1.0 mm openings.

Powders/granulations intended for compression into tablets may need additives like

lubricants, glidants and disintegrants to be admixed before compression.

Such additives include but are not limited to; Mg-stearate, sodium stearylfumarate,

glyceryl behenate, talc, fumed silica (E.g. Aerosi1® and Cab-O-Si1® ), sodium starch
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di ameters smaller or equal to 5mm preferably in the

range of 0.5- 5 nm Wen the snall tablets are
waz®gnetsss cal , their |ongest axis is smaller oOPCESERAD5/001643

to 5 M preferably in the range of 0.5 - 5 mm 10 In

one enbodi ment of the inventjpon the tablet core is

round and the diameter is iR’the range of 0.5-3 mm A

suitabl e conpression force is applied to obtain tabl et

cores that have the desired hardness necessary for

t he f ' .£0 .
glycolz?te rﬁcko%%s@aqm‘fe &ﬁlﬁ%e %gc?sgﬁ ﬂé{%@ g%c%ﬁgg Jaﬂ)é&gﬁ)fth gc?egliﬂﬁ)g% ( Cros
CarlriellBse sogtuy) an€|ceRsdinkedipdlyvingl pyasetidozd The del ay

rel ease nodifying |layer that is applied onto the core

material, and separates the lag tine controlling

CoLSheb ST RpL PBBSPRGeh CRE s S

excl’n‘ﬂ%:& M $RY 1*111% iRQhy fBlet Dae€ske B PressclHRy snidlEsiA8] @¥ing

ease nodifying | ayer conprisées a water sol uble
dlalﬁ@ﬂeté%{a(llél) or dqahCtodntn Apref2Eably fiir the remige ot igs-aigmnt. Wikknche small
. can be selected fromthe group consisting qf
tablgtseaa@ assEmeigicyls theirl lomgepicaris is sERBCIFEWh I8P éamypreferab y in the
Wat er sol uble polynmers in the delay rel ease
mnﬂ%%ﬁis ﬁ J"Payer are chosen to be solid polyners and
have a viscosity bel ow 180 nPas (cps) tested according
to the European 30 Pharmacopoei a. Al so m xtures of
In cwembpdineme of therievention érephldetenrd srowskandithe figmeter is in the range
invention. WD 2006/ 049565 PCT/ SE2005/ 001643 18 It is
Ofgﬁé%nmhportant the del ay rel ease nodifying | ayer does
not include conpounds having free acidic groups such
as carboxylic acid groups or sul phonic acid groups in

A suitsble cONPRSibn ice B upplicdSo @bRin wblebosres thadhiavenheddsired
coating polyners. Thus, the release 5 nodifying | ayer

harfles$ neessfary é@@dﬂgwm Jeating gpspitonsy Whilg ey alke a%m%i fige are
| es .wat er soluble polyners to be
hm%@%ﬂf%ﬁgﬁgagé“g§@?3§ 8Byl cellul ose, hydroxypropyl
nmet hyl cel |l ul ose, pol yethyl ene glycol, polyvinyl

al cohol , polyvinyl pyrrolidone,
pol yet hyl ene- pol ypr opyl ene gl ycol copol yners and the

like.
Delay release modifying layer
The delay release modifying layer that is applied onto the core material, and separates the
lag time controlling layer from the PPI containing core is hydrophobized by incorporation

of a hydrophobizing agent and talc in a water soluble polymer based layer.

Thus, the delay release modifying layer comprises a water soluble polymer(s), talc and a
hydrophobizing agent which e.g. can be selected from the group consisting of Mg-
stearate, glyceryl behenate and sodium stearyl fumarate.

Water soluble polymers in the delay release modifying layer are chosen to be solid
polymers and have a viscosity below 180 mPas (cps) tested according to the European

Pharmacopoeia. Also mixtures of such polymers are contemplated for use in the invention.
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10 The rati o between the water sol uble polynmer and

talc is inthe range of 1:1 to 1: 8 (ww), preferably
wo pooslessange of 1:2 to 1:6 (ww, and nost predESEDY001643

in the range of 1:3 to 1:4 (ww. is The ratio

bet ween the water sol uble polyner and the

hydr ophobi zi ng conpound is il8 the range of 3: 1 to

5:1 (ww), preferably 3.5:1 to 4.5 : 1 (ww. Wen the

wat er sol ubl e polymer in the delay rel ease nodifying

| ayer is chosen to be hydroxypropyl cellulose (in the

following also referred to as HPC), it is having a 20

: in. t ; 9 .
05 BAARPHL RSBk o G R)uBru BRI i
fredgdi@w R PHs FRaSas( @ftsokyliesdie gratibs oY sulpienididioaps inStch

a polymer is, exanple given, Klucel LF, from Aqual on
conmprsitippe pusiyag e parbempis o 6BiSEC coatingmelans Thus, the eclpase

thi.s aspect.of . the invention as a 25 water .sol ubl
mogyBednRl i et caor ik oune 3 By Ry Rt dC at el

i ncl ude Low substituted hydroxypropyl cellul ose, also

referred to as L-HPC. In a preferred enbodi nent of the
Examplendf watet sedutily golypeahtiobiengedigehtdej Bydrekgoomd cElldnse,

the grqup consjsting of -stearate, glyceryl )
hydseranend mateylceliloss, Belypiyicne ghycak 891YBWY¥?1&3%1?01=32?1YV1HY1

R RO BRI o

wat er sol ubl e pol yner is hydroxypropyl cellul ose and
t he hydrophobi zi ng conpound is -stearate. 5 In this
The ratiodietresen thé watse solnble polyorer end tadieis dy theghrgesef 1:1 to 1: 8 (w/w),

Ifyi | ayer.is only copposed of _t t hree ) )
pregeggql% i gaqx%d}f&gj 59 6%‘”9?2})@3 Fr&gg’)refegzﬂﬁy Hh{l}le range of 1:3to 1:4
(W%.-st earate, disregarding mnor traces of solvents/

ter that may be remains fromthe coating process. In
this specific enbodinment the ratio between HPC and
talc is in the ran%e of 1:1 to 1:

8 10 (W w), o
The rasiodregseop the wetse solablg @obymer apd thy W@W@W@@WOM&S in the
ran%g %I” . i‘% X1 @v/%v?,epréi%r%gley ?g :1 ]to i.S :t 10(v37w§ (Ww.

When the water soluble polymer in the delay release modifying layer is chosen to be
hydroxypropyl cellulose (in the following also referred to as HPC), it is having a
hydroxypropyl content in the range of 50 — 90% or more preferably in the range of 60 —
81%, and a viscosity below 180 mPas (cps) tested at 5% concentration. Such a polymer is,

example given, Klucel LF, from Aqualon.

The hydroxypropyl celluloses contemplated for use in this aspect of the invention, as a
water soluble polymer in the delay release modifying layer, do not include Low-substituted

hydroxypropyl cellulose, also referred to as L-HPC.

In a preferred embodiment of the invention the hydrophobizing agent is selected from the
group consisting of Mg-stearate, glyceryl behenate and sodium steryl fumarate, or from

mixtures thereof.
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Further, in the sanme specific enbodinment the ratio
bet ween HPC and My-stearate is in the range of 3: 1

W0 2006/019565v/ W), preferably 3.5:1 to 4.5:1 (w w)PCISEA005/001643
an alternative specific enbodi nent of the invention
the wat ersol ubl e polynmer is hydroxypropyl cellul ose
and the hydrophobi zi ng conpoltthd i s sodi um stearyl
fumarate. 20 Lag tinme controlling |ayer The lag tine
controlling |ayer conprises a high viscosity water
sol ubl e polyner |ike e.qg.
hydr oxypr opyl net hyl cel | ul ose 4000, as essentia

In GHRREAEB embbBiRndn€bffhe FnW@tiSH IR HELQubIBPLWIRE 1s RIS tbpyl

herei n neans a water sol uble polyner, wateéer sol uble
celbbgrelapdithe hysirophwbiding @ngfousd chMgotearme.s. Wt h hi gh
viscosity in this invention is regarded an apparent 25
viscosity of 100 nPas (cps) up to 15 000 nmPas (cps),
r GHang: 2 : ean
in RS RAGRRER R hab e the ey S ABMAYRe LU AP B Rosed of
the RAIRE RREBRARI I drdxypRd§Ecdllulosk Nalc aﬁlﬁ%ﬁ% stedrBted@iSephiaad hihor
bot h phar nacopoei as, the nmethod in the European one

trageg of sglventsl| waiercthat Wy 00BN eSS EEn HETYBHROPHLE81643 20
In an alternative enbodi nent of this invention, the
term high viscosity is regarding an apparent

In ems%@)eah& xnmggﬂq{%gt m@géud G&éf)eeryﬁy{;%ne RRE F&;ﬁn i 1%9@% Hfﬁz to1: 8

(cpsS), tested according to as irst alternati
(w/eyy pfesablPiathoreagp ofil 2 tarich Gs/wdeanindos lpiefemblyiin ¢hd fagge of 1:3
US Pharnmacopoeia. In case of that tests are descri bed
to 1:4 (WoPh phar macopoei as, the method in 5 the European
one has preval ence. The essential conponent, the high
vi scosity water soluble polyner, constitutes 51 -100%

Fuithed, i@fthd EoneCRBIfio @ATbS ARG ali & Bethvden HPTEariONLsRhtakd g in the

| ayer, i.e. after any solvents or

rang¢ eprsioonl Swspeprstesablyrd di: hitof 4.6vh (Whe).spr ayi ng
sol uti on/ di sper si on/ suspensi on has been 10 evapor at ed.
Preferably the essential conponent constitutes 70

In 5%%%%%8@@&&&%&%@ thE Qb lthé]g/ate?s%()g.{b’le gmgpfse

prefer e essentl al conponent c¢ons es
hydraagfropyl welludbset did thabydropleobiang cahpdund i$ 8ydRIm stearyl fumarate.

Lag time controlling layer

The lag time controlling layer comprises a high viscosity water soluble polymer like e.g.
hydroxypropylmethylcellulose 4000, as essential component. The term “a water soluble
polymer” as used herein means a water soluble polymer, water soluble copolymer, or
mixture of such polymers.With high viscosity in this invention is regarded an apparent
viscosity of 100 mPas (cps) up to 15 000 mPas (cps), tested according to as first alternative
the European Pharmacopoeia and as second alternative the US Pharmacopoeia. In case of
that tests are described in both pharmacopoeias, the method in the European one has

prevalence.
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In one alternative enbodi nent of the invention the |ag
time controlling |ayer conprises 15 m xtures of high
WO ®60%9565 wat er sol ubl e pol ymers. | n anot her PCT/SE2005/001643

alternative enbodi nent of the invention the lag tine
controlling layer only conprises high viscosity water

sol ubl e polyners of the same2&ype but having different

vi scosities, disregarding trace anmounts of solvents/

wat er that may be renains fron1the 20 coating

nt of the
In f1 965 Tisn PrBafieg! o BESnBmbiph e IS GRS Realit an
I I I [
D B P (BT e S R (B, B acconding to as
firsralternattvel the BltopearmBhagmatdpoyiaahd HPbcond alémaRbe.théUsh a
25 noderately al kaline quality of a high viscosity

Phaggnagepostt (ibsase pbhatispts gesadescribegin bpiypharmacopegigss dieqmethod in
ing to Pharnmacopoei a Europa
ﬂw@%&ﬁ% §gh%§xg&ﬁ$#g feature gives stability
advantages to the dosage form In a fur her

alternative enbodi nent of the invention the lag tine
The memt'uﬂ comgoneay éhe ligh wiscGOtycwatpr jobdde polginag Icenshitlgbs 51 -100%

e S Bl et LD S
disFaRShAh Eﬁs?or}glggﬁ’a r e ?a‘(}rﬁr%&tl&d 'ﬁ?dlﬁ)%[:%ﬂgn%ds 1on has been

ayer, |sregar vent
evztpbﬂedmybf&abllyahaesmsmfaﬂ odmpdrRent edistifuges 001 06%. wi bhtha lag time
S|ngle polynmer in this aspect, is considered a single
corml Wﬁalla}’?fr @miﬂ@@re meferakly i eenential somgonent comstigdes &hy 0% wiw
hain | engths distributed around an
Ofﬁg&ﬁgz 9@Fﬂ)hm%lWﬂe total amount of lag tine
controlllng | ayer applied onto the del ay rel ease
nodi fying |ayered cores is chosen to effectuate the
In oesilteeritive gmbodmebt/oft the invegtidrhthe ilag tithe contohlligolayen comprises
The dgsage fornms of the invention are having one
mixEres PShlggfm%lmwewaﬁblapplagwfﬁ me in the 10 range of
1 - 10 hours preferably 1 - 8 hours or nost preferably
1- 6 hrs. In an alternative enbodi nent, the dosage
In 4QtHeE alémbiiee doibtRithéRdf dHeSinhéition heRAg tmrddn&euﬁfg 14y%€ only
PPl with a lag tinme in the range of 2 -10 hours,
compprise highl wisc@sity @atspspleble polyosts pirthé sanabiype Dut hagitkgdifferent

viscosities, disregarding trace amounts of solvents/ water that may be remains from the

coating process.

In a preferred alternative embodiment of the invention the lag time controlling layer
comprises a moderately alkaline quality of one or more high viscosity water soluble
polymer component, such as a moderately alkaline quality of HPMC or of HEC. With a
moderately alkaline quality of a high viscosity water soluble polymer means a quality that
gives a pH when measured according to Pharmacopoeia Europa between 7.0-9.0. This

feature gives stability advantages to the dosage form.

In a further alternative embodiment of the invention the lag time controlling layer only

comprises a single high viscosity water soluble polymer, i.e. the essential component
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In a further alternative enbodi nent, the dosage forns
of the invention are having one portion of the PP
wWowRah/0#5bag tinme in the range of 4 -10 hours, PCT/SE2005/001643
preferably 4 - 8 hours or 15 nost preferably 4 - 6
hours. The man skilled in the art understands the | ag
time can be controlled by th&l anount and viscosity of
the water soluble polyner in the lag tine controlling
| ayer, such that an increase of both these variables
r | t S n i.ncrease in | tjme., .He wil.l also kno
confiite ot n R of 6 7o e chwedting 147 olfFgbiding G BandlS of
O L ook iR RS oo, b T i mer in
thit spelteidebntidatd b kmpkpplymegrodes doangér cdnlwining adenited range of
daily i.s_questjonable. The illustrating exanpl es of
pokygies Chajy kspeths dlistghusesarepphan gyemacadlor 1 ag ti me
controlling |ayer application, which are easily
nodified by the man skilled in the art if so,
The @sthlr@bun®8f 1Ag GiRUNRbILRE SyRF hflicuRheRY the @Elki/gkeﬁease modifying
pol yners are cellul ose derivatives, e g HP
layeted dores ypehwpssn tondfehiphtcghd désared Ylag HREEDY hesting sheabtwitro dissolution.
cel lul ose), HPC (hydroxypropyl cellulose) and ot her
pol ysaccharides such as pectin and pectinates (e.g.

i ina: . 3 : .
TSy B i P R pRT o GBORERA 1 e o
rar@abf dgeteours pefeedbly O HUbh@irabginbstpesferaplyl 1-16 a8, Iand alternative

synthetic polynmers such as WO 2006/ 049565 .
empedingpt @l@p}fqg%eﬁﬁ)gns Q@ths SspatieR prehagiae @asg portion of the PPI with a

g SHE bt 1 2 3P R Rt B R YRS mrpfombpd 6 howrs
In B urth3f hiidsstiveNethb&dimBNe fel dbgag'él fnd Hehd dRBnSdiCoe |hfa‘ilif1% one

vi scosity grades when fested in 1 %solution ful S

pottihe of BevidPIspidra fagduheinsbosings of Aed0hrewgmeferdbbyr 4 *18i Ighurs or
viscosity". Non- |limting exanples of such HEC grades
moé?@"'f%&ih%ém6}?§’%o from Aqual on with the foll ow ng
type designations; HHX, HHR, H4AR, HR, MHR, MR, KR,
and GR. Especially preferred high viscosity

Theaia@rskBled ibtie apindeRtaddathe 1gotimeessbOtorifdded YPehe abibunt and
HPMC, pol yet hyl eneoxi des, HEC, xanthan guns, guar

Vingﬁim,of the watgt spledde pelemenin the lag time controlling layer, such that an
increase of both these variables results in an increase in lag time. He will also know that
extensive lag times , i. e.longer than 10-12 hrs, not are interesting to achieve, as
formulations are excreated from the human body with time, and that the benefit of therapy
regimens longer than once daily is questionable. The illustrating examples of this invention
gives some formulas for lag time controlling layer application, which are easily modified

by the man skilled in the art if so’ desired.

A group of preferred water soluble polymers are cellulose derivatives, e g HPMC
(hydroxypropyl methylcellulose), HEC (hydroxyethyl cellulose), HPC (hydroxypropyl
cellulose) and other polysaccharides such as pectin and pectinates (e.g. calcium pectinate),
locust bean gum, tragacanth gum, guar gum, gum arabic, tamarind gum, tara gum,

carrageenan, water-soluble alginates, pullulan and synthetic polymers such as
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Most preferred high viscosity water sol uble polyners
are HPMC or HEC or mi xtures thereof. 15 The lag tine
WO 2008149563 ed wWith the type of pol ymer or m x OPCT/SE2005/001643
pol ymers, and amount of polyner or m x of polyners,
used in the del ayed rel ease controlling |ayer. Al so
the ratio between ni xed poldZmer conponents in this
| ayer may be used to adjust the lag tine. 20 Opti onal
| ayer conprising 2nd portion of PPl for tablet cores

Th I ly d | bed bl et s havi | ti
polygfy PR drg, Tl oiy|eae el GraapyEh Hopanerd RRBitiramp: or o
miﬁg lth&edt) So:pg s 2foasd inQuded BREEHSEhtiol Aidd ificludes such

I spersion n/ suspension conprising a second
visEssitl igerties 0fen afsteddi il Vesduthsitfalifiies the abetdwpecified hisaosity
wat er soluble binder, a disintegrant and optionally a
reqyijernends it highhdscosia’ Algnilimitiag eermples pisugh éﬁi@ gigfles ayg Natrosol

at i arat.us, .t 0. oht ai n_cores ' I r
25 B A S REPUE s oo Pird i e R PR IR TR R
Lﬂ&ﬁ?&b@ﬂ(ﬂi”ﬁ controlling layer, giving an i medi ate
el ease pul se when the final preparationis
adm ni stered. WO 2006/ 049565 PCT/ SE2005/ 001643 23
This layer, conprising the 2nd portion of the PPI
conpri ses besides the active ingredient, a binder and

m A PR B0, bl ol PR o
HPMG gfolyethyaéidosieg TRLC NGnthay @ihs,) guaBeiias, eor afiRtuydsibier@of

enteric coating |ayer onto the |ayered tablets, they
may optionally be covered with one or nore water

soluhle or .in water rapid di si nt egr.at.i oat |.
Mgt Tt Brsriee vty Shapihaeb et 4F ool e SF e
thepdi onal 'y including al kal i ne conpounds such as for

I nstance pH buffering conpounds. This subcoating |ayer

separates the conposition of the |ayered tablets from

the outer enteric coating |ayer. The subcoating_ | ayer
The ipg\tine isgdiusise votthide tng‘ petymes e pEx of pelimgss, arbamaepgt of

poly 0P GBI SO0 R iR HR el LG DR D GO rato

dures in
between mixed polymer components in this layer may be used to adjust the lag time.

Optional layer comprising 2" portion of PPI for tablet cores

The previously described tablets having a lag time controlling layer, are as one alternative
embodiment of the invention coated, e.g. sprayed, with a dispersion/solution/suspension
comprising a second portion/dose of active substance, together with a water soluble
binder, a disintegrant and optionally a surfactant. The coating is performed in a suitable
coating apparatus, to obtain cores having a layer comprising a 2" portion of PPI,
deposited on top of the lag time controlling layer, giving an immediate release pulse when

the final preparation is administered.
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coati ng pan, coating granulator, centrifuga

granulator or in a fluidized bed apparatus (i ncluding
wOenosners6s ype) usi ng water and/ or organi ¢ sol vRCI/SEX003/001643

the coating process. As an alternative the |ayer(s)

can be applied by using powder coating technique. 20

Suitable materials for the oPtional separating |ayer

are pharmaceutically acceptable conmpounds such as,

for instance, sugar, polyethylene glycol, polyvinyl

J I i wVinyl al.c I olyvin etate, .
Th%%%{eg )&9%&?%%{}? tlgag I BP%%)EO?HF‘(%I %%ﬁgrh%%b%s?{cllesacﬁe active ingredient,
a bRIJBY AR ptiehA15 Loth YL IR BIRY disibRhBMh &Skl WieSRe pHLadjusting

car boxynet hyl cel | ul ose sodi um and ot hers, useg al bne
comgpoungds.im xt ures. Additives such as plasticizers,

colorants, pignents, fillers, anti 25 tacking and

anti-static agents, such as for instance magnesi um

Stearate, titaniumdioxide, talc, pH buffering

substances and other additives may al so be incl uded
EnfeRt @odhey lﬁW@Q@hJZﬂQ)ar&tﬁﬁg@&yerwen the opti onal

subcoating layer is applied to the coating | ayered

tablets it may 30 constitute a variable thickness. The
Belogpanplitng #n enerésenating ldyer oppithmlayersd rbbeas, ithey thagy eptionslly be

: onl i r.ocessin opdi tions. The ..
coVRRATR dnctBhlor A SOYe 38 ST s GROb AR sl Saging lavers
O oaat L a | ayer o v Baoe] Ae PR aas bompounds such as for
. subc [ layer nma ) ; 0<
InsigHcq E\Q%iaﬂg%%f}é/m&%‘ﬁfyi% ﬁ%%ﬁt Beating Jayst sengeatescthe gemposition of the
layire@%fé@scﬁoﬁrﬂé _Qﬁtellt %er@é’o%ﬁﬁ%ra properties of the

osage form Fina the tableéts having a lag-tine
controlling |layer and optionally a subcoating |ayer

. d . . j .
o Betng TR R vl e M8 slhor R BTyt shee [ e saiolling
lay&rOén BeCipb BYEDy SBHAE bR layBRg gl%cgdlﬁ&eih%ﬁﬁaﬁ?é eqliSRoY %Sﬂ:h as

i.n either water or in Suitable organic solvents.
coaipng Ben, coBg arenylatery eentgbisphevesulater ovin ariuidized bpdapmasitys

(Bl £ 0B POl b5 LRG0 B8 35 i s
altecrmpioé Yreayser(syednl el ppicdbg using ppRi&raloatiy tebdgaxypr opy!

nmet hyl cel | ul ose phthal ate, 10 hydroxypropyl
net hyl cel | ul ose acetate succi nate, polyvinyl acetate

SuifdBlchAdalifs fir¥hd StRPEI sep&BliRd Bkl 4 | '
car boxynet hyl eﬁ%ylcéﬁ?ulé@%,ygaéﬁﬁg%h%?&gfﬁ%¥aampmbk
comperindiuch enitfer instanesasugag polyethylene glycol, polyvinyl pyrrolidone,
polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, methylcellulose,
ethylcellulose, hydroxypropyl methylcellulose, carboxymethylcellulose sodium and others,

used alone or in mixtures. Additives such as plasticizers, colorants, pigments, fillers, anti-

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

talc, pH-buffering substances and other additives may also be included into the subcoating

layer.

When the optional subcoating layer is applied to the coating layered tablets it may
constitute a variable thickness. The maximum thickness of the optional subcoating layer is
normally only limited by processing conditions. The subcoating layer may serve as a

diffusion barrier and may act as a pH-buffering zone. The optional subcoating layer may
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| ayer polymer(s). Additives such as di spersants,
colorants, pignents, additional polyners e.g. 15
woologfetshy| acryl at, nethyl methacrylat), anti-tBCRBEZY05/001643
and anti-foam ng agents may al so be included into the
enteric coating layer. O her_, conpounds may be added to
increase film thickness and% o decrease diffusion of
acidic gastric juices into thelacid(s;JsceptibIet
. material. The enteric coating |layer(s) constitutes a
IMRTRY & WhF Ghemisal %%Bﬁ“@()&fﬁ%‘? Aty gy SF%%% end/or thaphyvies grapsrties of the
doddB¢ forfalan 20 m  The maxi mum t hi ckness of the applied
enteric coating 20 layer(s) is normally only |inited
by processing conditions. Any of the applied polyner

P LA R 5 Bt e e
covRledlsyl dhez2 nfort enteRt abAindasjer LBl HRENARiERle Cog{g%{%eﬁﬁiﬁ%d The

Such plasticizers are for ‘instance, but not restrictec
enters cqafing layer mategpk mpy baydisperessl @slisselved imptitheamiater ac imdsuitable

' ' . tyl al cohol, pol yethyl ene
el S e R U058 G Mg 8 O e B 1
compbinationgcofztte $ollohing asmbsisedf e.pl Bhitioss 3Lfisp&siphLsan@bANylic acid

opti mzed for each formula, 1nrelation to th

copgBimsy, SallBta A ey htbala dBidersprans mesiollklpeg thalnte
hydebb8/paiiil hRehy R BH ke Aetsid b&cﬁféke?{ g@é’f{@% ac’%gaé% ﬁhthﬁgﬁeé?ﬁllglose

al ternative enbodi nent of t n g en
acetagratrionbllitatsl erboxymaethy athyloetiulosptsheltel or oéwo naltableugteric coating

conprisjing layer (giving an i medi ate rel ease pul se
lay 83006/ 049565 PCT/ SE2005) 001643 25
adm ni stered) under the enteric coating |layer, such

tablets are mxed with imedi ate release pellets or
Adqigggseugh podispaisantsy pelointse pigatsotss @kidfgoltabpdlyrmeasrar,] g. and
| dl ul e : het - In such a wa

poly @ B S PR} - Qe SPGBt ve

inclpdédsiato thedntaric coatigilayee. OdkasEnhdenal be R@dedlr tb Gncgée film
The final preparations of the

. be prepared. 5 Process _ The ) _
tmcg?@g aRt 19 ffﬁ?@%? ugior ofragidic.gastic dvifes ity the peidwnsegptible
nlat&ﬁ%ngh@érﬁ%ri@édﬁﬁﬁé $ayeRE) donStitlel 3 thidkdess B4 dp¥Skimately at least 10

enbodi nent ;
pm, preferably more than 20 pm. The maximum thickness of the applied enteric coating

layer(s) is normally only limited by processing conditions.

Any of the applied polymer containing layers, and specially the enteric coating layers may
also contain pharmaceutically acceptable plasticizers to obtain desired mechanical
properties. Such plasticizers are for instance, but not restricted to, triacetin, citric acid es-
ters, phthalic acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, glycerol
monoesters, polysorbates or other plasticizers. The amount of plasticizer is preferably
optimized for each formula, in relation to the selected polymer(s), selected other

additive(s) and the applied amount of said polymer(s).

In the alternative embodiment of the invention being enteric coated tablets that have no

optional second drug comprising layer (giving an immediate release pulse when
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I ol) preparing a core material in the formof small
tabl ets conprising an acid sensitive proton punp

WO pivsloatses as the only active drug; 11) coati nBCT/BE2005/001643
tabl et cores obtained in step |I) with a delay rel ease
nodi fying layer; 111) coating the delay rel ease

modi fyi ng | ayered tabl et coZés obtained fromstep I1)
with a lag tinme controlling |layer conprising as
essential conponent a hi gh vi scosity water soluble 15
oJymer; V) coatin time controlling. Iaerd
o as1eRc VB S GRS i yoh ot eblER i Sitrdario: BiPRfife
4 ESmARRLd B
GRS AT, ORhR0 SRl 0 31 kgl A«
caphiil€ of Pedchti. hgsiche wabd Ghs ppepacitioh givih@bothc deitaysﬂ eqledsd/pulse
together with pellets having an 20 outer enteric

andeamatinRgtisdn eplash pulse b el drageradetnrerpredayer , gi vi ng

i mredi ate rel ease of the PPI, into a capsule sachet,

or multiple unit pellets systen1tab|et. The pellets

giving imedi ate rel ease are prepared according to the

art, i.e. a core material conprising the PPl is
Prdcagered with an enteric coating |ayer, and optional a

subcoating layer 25 is applied in bet

Thepad PrPragARs SFibe aireerieveahan F“ﬁdn%d&;?&? gelbwp%?gnclple
proflsl 9ne Rek: BALAC IR RASS: Pulse [ i on-enboci nen

e‘invention in ormof one or nore

I) préfakial 6 Shre fieridlhe theord b emnaldtdbbstnedrprisigydnabidentitive proton
the final preparations are nade according to the 30

purhyp inhghiion gs ﬁnembsg:tlvv@'@oow 049565 PCT/ SE2005/ 001643

26 1) pre in theform f. .S
0 g (e thlansarey ghiat ?Pe i i i Bl Rg ver;
[
)RR B ST bR PRI FE I LR ol pFEREL fidud M6 I witha
lag tiedecamerottimgilyer comprsieg as eskérltial cmpomgt 4 highdiédcegity water soluble
rel ease nodifying | ayered tablet cores obtained from
POlmb II) wth ab Iag time controlling layer

IVX/\%ﬁa g ﬁgqg%fl % eecégtff‘ r}%‘% ayereﬁrgﬁale%g Bbt%mlgh% étgf;’ ﬁ%)' Wi¥h an outer

enteric coating, and an optional subcoating layer is applied before the enteric coating layer
is applied;

V) incorporating the tablets product obtained in step IV) together with pellets having an
outer enteric coating and an optional subcoating layer, giving immediate release of the PPI,

into a capsule sachet, or multiple unit pellets system tablet.

The pellets giving immediate release are prepared according to the art, i.e. a core material
comprising the PPI is layered with an enteric coating layer, and optional a subcoating layer
is applied in between the core material and the enteric coating layer. These pellets giving
an immediate release pulse is in one embodiment of the inventionin the form of one or

more tablet(s).

For the the other alternative embodiment the final preparations are made according to the

following process;
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I'V) coating the lag-time controlling |ayered tablets
obtained fromstep Ill) with a |ayer conprising a 2nd
werMepess3 on; V) optionally coating the tabl et BCT/SE2005/001643
obtained fromstep 1V) with an optional subcoating

| ayer; 10 and VI) coating the tablets product
obtained fromstep V) with &9 outer enteric coating;
VII) optionally fornmulating the enteric coated

tabl et(s) obtained fromstep VI) into a capsule,

sachet or nulti.pl.e unit pelle stemtablet. .15 For
D S e CorGhats R 41 tormay vl SSar TRt o e Buuad Smiive proton
purf AR r b M PStRBAIHed in step 1), it is _
especially beneficial t0 use a conposition that gives
1) aoaimigalye tabletasres ottaiinéd fromp stdpaly evitht hHddlayoredlease modidyipg $ayetr;

of the ingredients h _d[oxyprg(g%/?llb cellul ose, talc and .

Igpating the dglay relesseapmpdiying laygrod Fblet gpiss oplaiisd fippystep 1D with a
' ' L m, t i 20, .

g 30 oAb R BBt S el bt GRAL Bk vibosity water soube
polgiRedi ments above, when coating the delay rel ease

modi fying | ayered core fromstep Il) it is especially
IVbenting dicdhe-timeointrpliing faydied jehlets ohtagfedtftven i HI) with a layer

viscosi?Mlﬁﬁter.spluble pol ynmer prepared by 25 a)
compuiing a2 n SRRy h vi scosity water sol uble pol yner in

V) GaREF UG AP B RN M B e
andarticles; It should be understood that such a
di spersed system can not be obtained by first

Vlmcgaéiai therfablets paodyst %f@iﬂei Frome sien ¥y With 3R QUIFT AR{CYIG eRAtIRE;
.1 L pitati .1 ) 006/ 0 65
VIR ey Birah Bl B 5t 4R RbETh ki SRV o o

cafiERI GBS dr Rulfisty Al palldtdgysteniBibidd. t he range of 1 - 10
hours, preferably in the range of 1 - 8 hours, and

nost preferably in the range of 1 - 6 hours.

o3

For step II, for both alternative embodiments above, when coating the cores obtained in
step 1), it is especially beneficial to use a composition that gives a delay release modifying
layer that only is composed of the ingredients hydroxypropyl cellulose, talc and Mg
stearate, except any solvent/ dispersant media/ suspension media residues from the coating

process.

For step III, for both alternative embodiments above, when coating the delay release

modifying layered core from step II) it is especially beneficial to

" utilize a dispersion of the high viscosity water soluble polymer prepared by

a) dispersing the high viscosity water soluble polymer in a non-solvent; and

b) adding an aqueous liquid or water to form a hydrated form of the dispersed polymer
particles;

It should be understood that such a dispersed system can not be obtained by first dissolving

the polymer in a water-containing liquid and then precipitating the system.
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5 As an alternative the enbodi nents are designed for
having a lag tine in the range of 2 - 10 hours,
wpe@besahd y in the range of 2 - 8 hours, and nPGI/SE2005/001643
preferably in the range of 2 - 6 hours. i0 As a
further alternative the enbodi nents are designed for
having a lag time in the rarkfe of 4 - 10 hours,
preferably in the range of 4 - 8 hours, and nost
preferably in the range of 4 - 6 hours. 15 Fina
dosage forns It is contenplated that the dosage forns
of the invention before presentation to the patient
Lak$infeknal i zed to be in the formof capsules, sachets,
nultiple unit pellet systemtablets or as as tablets
The empodisienty aboddsigand fonhadingtadagtichean thel raggedofp lil- 46 hotlitse
finalized dosage form nay conprise alternative
pregisAy ALIEGRRECGH | aBIbeYs; AtskReT PrSfpbBrin iR ol g 6 bours.
pellets, giving 20 the del ayed rel ease pul se
respectively the i medi ate rel ease pul se. The del ayed
Asla8la88S8tivédihb SMbbSinRHmEr6l Hé%ﬂe@ foMaSidgWRB tin®in the range of 2 -
originating fromtablets. Tablets prepared according
10 hourshgreferahie 38 theasge oft 2 o8 bpwus, andimogtpneferablyt iartheatangeof 2 - 6
enbodi nent” of the invention shortly described as
#&vi ng one PPl portion in the tablet core and a 2"d
PPl portion conprised in a coating |ayer, and as outer
| ayer an enteric 25 coating, are also contenplated to
Ashefutthe dtematived eddodieentsoarendesgred dbr haviipea fagltinoninrthe range of
conbi nations are contenplated; "Finalized" form
4 -d8rhswTss PrdeTaAbly2in ey wags el 4 pETogrs: sebmestmaisrablgin the range of 4
6g§blet(s) first Tablets second Pellets type type
) B@ule Del ayed rel. Imedi ate rel. Capsul e Del ayed
rel. Imediate rel. Capsule Delayed rel. +

ho

Final dosage forms

It is contemplated that the dosage forms of the invention before presentation to the patient
is finalized to be in the form of capsules, sachets, multiple unit pellet system tablets or as
as tablets comprising both an immediate and a delayed pulse. The finalized dosage form
may comprise alternative combinations of tablets, other type of tablets and pellets, giving
the delayed release pulse respectively the immediate release pulse. The delayed release
pulse is according to this invention originating from tablets.

Tablets prepared according to the process description for “the other alternative
embodiment” of the invention shortly described as having one PPI portion in the tablet
core and a 2" PPI portion comprised in a coating layer, and as outer layer anenteric

coating, are also contemplated to be the finalized dosage form as such.

The following combinations are contemplated;

“Finalized” form Comprising




I Medi ate rel. Tablet Delayed rel. Imediate rel.
(multiple unit pellet systen) Sachet Del ayed rel.

wo pavediEs® rel . Sachet Del ayed rel. | nmedi at e PEI/SE2005/001643
Sachet Delayed rel. + Inmediate rel. The enteric
coated tablet Delayed rel. + itself (conprising 2 PP
| mmedi ate rel. portions) D&Binitions 5 Lag tine

/delay time: neans for this invention that the
di ssolution of drug in vitro is delayed even after

the enteric coate@l_core n fof f pell lets
have been exposed fTalPlet@ d‘r?tr st ??@%%IS%&OP n](geejﬁﬁﬁn
having pH 1.2 for fyplkéours and t{g@g |n a second

HIPPp IR PN PO H H - :
dl ooul utl OT1 meEduT g ITavr 1Ty |J=_I IIIC | ayuriie 1o

Capiefel ned as the tiPelRed R (Se Qﬂ@&mgk&aplukion medi um
“lggqufr§d_UﬁTTT‘IUWb ol the drupg (of the dosg 1n the
Cameleayed pul se) is|iDelavedmll. Foy ill ustrati oplmmediate rel
Figure 1. WO 2006/ 04%},‘2‘% PCT/ SE2005/ 001643 | 29 The
Capsilesol ution is def &k tro using a JUSP

di ssol ution Appar dirﬂﬁleﬁﬁ;e r%val [h paddl e, as described

| al ||QD AVAY4| naoo

na + o « I aYa WHPEPNY |
77\ Pyt 5T, ac IO pPecTacrcuat LUV 1T P armya

Tatigd NG 300 m 0. 1| Nehyed pghlorfc acid as fifEhimediate rel.
di ssol ution nedlu%1and then 10p0 m phosphate buffer
i

(muydtipl6 v8it psllgegse) di ssol uti on nedi um The anpunt

rel eased i s neasuned. 5 ctr03 otonetrical]ly as the
achBlsarpti on obt ai ne Pei%(e‘i/ﬁ‘?i hb d}ﬁ'ﬁﬁrrﬁlnn

Sa&EfgrSEEe Eg:nepr??ﬁiﬁﬁgggPLf at the sare W%&Eh&ﬂ&%@i

ot hdader "IN T o % Iha daonr ol oy + B
oo oth g nevet e1gt 1
Sachet Delayed rel. +
Immediate rel.
The enteric coated tablet Delayed rel. +

itself (comprising 2 PPI Immediate rel.

portions)

Definitions

Lag time /delay time: means for this invention that the dissolution of drug in vitro is
delayed even after the enteric coated cores in form of pellets/tablets have been exposed for
a first dissolution medium having pH 1.2 for 2 hours and then in a second dissolution
medium having pH 6.8.

10
The lagtime is defined as the time in the (second) dissolution medium required until 10%

of the drug (of the dose in the delayed pulse) is released. For illustration, see Figure 1.
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be adjusted to a nore suitable one (which can be
determ ned by the man skilled in the art). Steepness:

W0 bwodtmsepness is estimated as the average di SBOI/SEA0051001643
rate during the tinme 10 el apsed between di ssol ution of
10% active drug until dissolution of 90% acti ve drug
(of the delayed dose). The #tug rel ease is measured
and the steepness can e.g. be graphically eval uated
after neasurenent. The Steepness is defined as being

AP R 0P b b 0.

paddlé, @k \déécn()@cﬁ irf USP d@tlaid@gﬂ: 19958 3790 Spethta®s 100 Hﬁm and using
Steepnes as the average rate during this period as

300eilAd Mhydeshledc ianid%s piest dissolutiess metimm aDthen AGO0 ml phosphate
o T BT ek, B TS0 LA
spé%ﬁjogl%ttt) g@tn%%gy atle tab%ldnsob:tai %hfa Wy g{%@b&grﬁﬁ&? ofia[ H¥erence

I nvent rate
ondeplalz6lvisgpB AN tHel sﬁinfelvﬂg'el%ﬁgtmi’»%nm)/‘@og Q%f PAPSfHe wavelength may
PCT/ SE2005/ 001643 30 Exanples. Exanple 1. Del ayed
be piustad to 2 mioresutablsrppe i(whieh cmbwgetamnecbbjaﬁmlmam@ulled in the art).
trihydrate. 5 The schematic principle for the
manuf acture of the del ayed rel ease tablets was by
Stéggllfésﬁlgg% %@%ﬂgg%sl 1% ggﬁ%’[rgn&)vm d %’V&g g¢ Sgélog@mhﬂgf edﬁhﬁg&\?entéme
ela@mdlb&tvmn diksblmyion ef é%elc‘mm:idrﬁlg Iun’gl disgodution-of M&gadtivadrug (of the
controlli ng | ayer - enteric_coati n% | ayer. 10 Tabl et

delaygdedosgle T8e g&ﬁerﬁ;@%lamewtﬁ%éndo@le@ SPRFSS FatHgy e e grgphically
eVﬁHﬁ%i%ﬂ%?% g%blr with excipients, drying and

ned granul es, m xing the granules
W th further addi tives and conpressing the m xture.

15 Ganul ati on:
The Steepness is defined as being the dissolved amount (80%) divided by the time in

minutes required for dissolution of the 10-90% interval (of the delayed dose). This gives
the Steepnes as the average rate during this period as being expressed in % per minutes (jo-

90). For illustration, see Figure 1.

The expression “negligible release” used in conjunction with the time period being the lag

time, is less than 10% of the drug released.

The mvention is illustrated by the following non-limiting examples.
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Exci pi ents Anount (g) Esoneprazole-M trihydrate 450
Mannitol 349 Mcrocrystalline cellulose 188 Sodium
WG @soksed ycol ate 60 Hydroxypropyl nethyl cel | BEDSE2005/001643
(HPMC) 6 cps 60 Water 350 The dry ingredients were
m xed in an intensive m xer, Diosna Pharma P 1/6, for
two ninutes and thereafter tthe water was added during
2.5 minutes. Wet massing was 20 continued for half a
m nute. The obtai ned wet mass was put on trays and
Ex3hgd at 50C in a drying oven over night. The
—grgn-r:'l es obtained were mlled to pass a screen having
1.0 mm openi ngs. WO 2006/ 049565 PCT/ SE2005/001643 31
M xi ng before conpression Ingredients Anmount (Q)
Ex@wpledpr azol e granules 900 Talc 41.5 Mcrocrystalline

el | ul ose .5 Sodiumstearyl fumarate 20.8 The
De‘&?’ﬁ‘l&ﬁﬁl%e Ei’??éﬁst %ﬂn&Pr\’/\?érfgreH W%&OWP%Q‘%HM geats st al i ne

cellulose in a Kenwood m xer 5 for 5 mnutes in a
Kenwood m xer at | owest m xi ng speed. Thereafter the

Thé e¢ietaris beaciple fof thERiaALRCHRS oPHE A6ladiT &b e FABIEE §a¥B$ making
conti nued for another 2 mnutes at the sanme speed.

tablgh eplice semnprsing agtivig|iegredient{BPhiand geatinggbers owith daysesdn ithe
. r res Karsch 108. uip i th nche
rolfo ol Sy RS o Rnd P R e p R B ever —
entBAY LOMing Moy er age wei ght of 31 ny. Delay rel ease
nodi fyi ng 'l ayer application
Tablet cores were schematically made by granulating active substance together with
excipients, drying and milling the obtained granules, mixing the granules with further

additives and compressing the mixture.

Granulation:

Excipients Amount
Esomeprazole-Mg trihydrate 450
Mannitol 349
Microcrystalline cellulose 188
Sodium starch glycolate 60
Hydroxypropyl methylcellulose (HPMC) 6 cps 60
Water 350

The dry ingredients were mixed in an intensive mixer, Diosna Pharma P 1/6, for two
minutes and thereafter the water was added during 2.5 minutes. Wet massing was
continued for half a minute.

The obtained wet mass was put on trays and dried at 50°C in a drying oven over night.

The granules obtained were milled to pass a screen having 1.0 mm openings.
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I ngredi ents Anmount (g) Core material Esoneprazole
tablets 150 Coating suspension Talc 33.8

woasospF opyl cellul ose (75 -150 cps) 9.0 MPCH/BER004/@1643
2.3 water 315 WD 2006/ 049565 PCT/ SE2005/ 001643 32
The hydr oxypropyl cellul ose was dissolved in the
water. Thereafter the talc ahd the ng- Sstearate were
suspended therein. The coating was perforned in a
fluidized bed equi pnent, operating according to the
Wirster principle, equipped with a |iquid nozzle
having a 0.8 mmin dianeter opening. 5 Inlet air

Mikgigtefat vbepieeson 5C, fluidizing air flow 40 Nn/h,
atom zer air pressure 2.0 bar, atom zer air flow 2.2

In he spraying rate was 8-11;@6&L@g§esulting in an

air tenperature of ap . C. Lag tine
Escaaitlle ghguleyer application | ngeedi ents Amount (Q)
Core material Tablets coated with del ay rel ease
Talgpdi fyi ng 150 |ayer Coating susplehsi on Hydroxypropyl
nmet h cel l ul ose 4000 cps* 66.7 dr oxypropyl nethyl
MIERRHUEE S8 o 2t hanol 00 556 1555 vt er 143 3

Sodium stearyl fumarate 20.8

The granules and talc were mixed with the microcrystalline cellulose in a Kenwood mixer
for 5 minutes in a Kenwood mixer at lowest mixing speed. Thereafter the sodium stearyl

fumarate was added and the mixing was continued for another 2 minutes at the same speed.

Compression to tablets:
The mixture was compressed in a rotary press, Korsch 106, equipped with punches giving

round, size 4 mm in diameter, tablets having an average weight of 31 mg.

Delay release modifying layer application

Ingredients Amount

Core material

Esomeprazole tablets 150
Coating suspension

Talc 33.8
Hydroxypropyl cellulose (75 —150 cps) 9.0
Mg Stearate 2.3

water 315
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10 * pH tested acc. To Pharm Eur. to be 7.5 The high

viscosity HPMC (the 4000 cps quality) powder was
waempesdetl i n the ethanol (non-solvent) whil ePCT/SE2005/001643

stirring. Under continued stirring a solution of the

HPMC 6 cps and the water was gradually added, to

result in |ow viscosity fluidd conprising 75.9 g HPMC

15 (polymer) per 1344.2 g total weight |ow viscosity

fluid, i.e. a concentration of 5.7 % (mﬂmb The

coating wa rforned in a di zed
T Bt CEOF BT o8 GISPHECS (Lt B e e e ol and the me-
steS A IvRRE dudpbiddadndrtigui d nozzle having a 0.8 nmin
I amet er Openi ng. WD 2006/ 049565 PCT/ SE2005/ 001643 33
Thd Odatihg &tk prfomesdah arftnidiasd Bldal(équfplmﬂndlopemgng becokdingvtoie
Nn /h, atom zer air pressure 2.5 bar, atomzer air
Wmtmrmcmlwqmpectmthw lwldr%&zezle\mgmw% IR i flameter opening.

IR e
atoi%%?:k" Bl f1dWP5.© NRYVE dpilyideatatd (vaBs) lé})g%nrpl‘é&ilﬁﬂg Irﬁzﬁi &Itﬁ:t air

Coat 1 ng suspension Methacrylic acid copol ymer,
mnqpmmmeofmﬁnoserEdlsperS|on Talc 4 Triethyl citrate
2.3 Water 94.5 First the triethyl citrate was
di ssolved in the water while stirring. Under continued
stirring the pol yner dispersion was gradual |y added,
and Lagaieyonthelling layenapplicaégpended in the 10

Ingzdeiz gneri on. Amount (g)
Core material |

Tablets coated with delay release modifying | 150
layer

Coating suspension

Hydroxypropyl methyl cellulose 4000 cps* 66.7
Hydroxypropyl methyl cellulose 6 cps 9.2
Ethanol 99.5 % 1125
Water 143.3

* pH tested acc. To Pharm. Eur. to be 7.5

The high viscosity HPMC (the 4000 cps quality) powder was suspended in the ethanol
(non-solvent) while stirring. Under continued stirring a solution of the HPMC 6 cps and
the water was gradually added, to result in low viscosity fluid comprising 75.9 g HPMC
(polymer) per 1344.2 g total weight low viscosity fluid, i.e. a concentration of 5.7 %
(W/w).

The coating was performed in a fluidized bed equipment, operating according to the

Waurster principle, equipped with a liquid nozzle having a 0.8 mm in diameter opening.
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The coating was performed in the sanme coating
equi pnent as the preceeding step. Inlet air
wa eovpesEsur e was 65C, fluidizing air flow apprPXI/SED05/001643
n3/h, atom zer air pressure 2.5 bar, atom zer air
flow 2.6 Nn /h, spraying rate was 6- 7 g/mn resulting
in an outlet air terrperatur@ of approx. 38C. 15 A
sanpl e of the obtained prodct was tested for in vitro
di ssolution. The dissolution profile obtained is

L e ——

atodSErdinsSel atd Wt /Appedyaigd) Satblevas 25 96W/RRER-sWihS npzﬁﬁéﬂtﬁt air
and stationary basket. The paddl e was operated at

temperaturof dbgreonl 2°Con nedia was used in the 2 hrs
pre- exposure phase 300 mM 0.1 M HC1(37 C, and then
the nmedi umwas changed to 1000 m phosphate buffer pH
6.8 (37 C. 5 Amount rel eased esoneprazol e magnesi um
was neasured byUV- spectroscopy at 302 rim The
decl i nEn@griesdatpipdagerabpBeuienof the rel ease curves
(absorption value curve) may be attributed to sone
b%ﬂégﬁﬁﬂation in the dissolution nedimgut@e | ag tine
Cbﬂ%ﬁ ?d is approx. 5 hours. 10 Exanple 2. Capsul e
ng an i medi ate rel ease pul se and a del ayed

LagﬁhQQ%r@Hété&tanetﬁsonePr azole magnegsoum (40 ng + 11
ng). 15 The schematic principle for the manufacture of

t he bi phasic pul sed rel ease capsules was by filling
c bot h %el lets with |rmed| ate release and a tablet with
OGS S¢PFET¥hse (i.e. a tablet having the conbined

B&ﬁ ﬁgwﬁnggbﬁgl @ontrolllng Iayggs accordi ng to

e ‘inventi a’ hard gel atine Capsule. 20
309h&wﬁﬁkbﬁMAng sequence was foll owed; preparing delayed
rel ease tablets (lag tine pellets accor di ng to the
nvention) as descri bed 4

Triethyl citrate 2.3
Water 94.5

First the triethyl citrate was dissolved in the water while stirring. Under continued stirring
the polymer dispersion was gradually added, and finally the talc was suspended in the
dispersion.

The coating was performed in the same coating equipment as the preceeding step.

Inlet air temperature was 65°C, fluidizing air flow approx. 40 nt/h, atomizer air pressure
2.5 bar, atomizer air flow 2.6 Nnt/h, spraying rate was 6-7 g/min resulting in an outlet air

temperature of approx. 38°C.

A sample of the obtained prodct was tested for in vitro dissolution. The dissolution profile

obtained is presented in Figure 2.
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in Exanple 1 --> filling a tablet into a capsule -k
filling the obtained tablet conprising capsule with
w0 povediess rel ease pell ets. I ngredi ents Anpunt / PERSEA085/001643
Del ayed Rel ease tablet (from Exenple 1) 62 ng (1
tablet) |Inmediate release pellets (from Nexiun(r)
capsule) 171 ng Hard gel at i i capsule (Size 2) 1 piece
25 WD 2006/ 049565 PCT/ SE2005/ 001643 35 Exanple 3.
Enteric coated tablet show ng an i medi ate rel ease
d el dr - | s f . e azol.e .
T S SR TR A B B S F B R By paaate
and Statiddaey PRREE THE PARIIOWas bserated ayBrpai sl ¥BHkKBH nedia was used
rel ease tablets is to start wwth the tablets having
in the 2dss prergposire gh3ei300 del Caly M BCE 56° Gypahid them thelnagdium was
and_ | ti control |ing lLayer produced according to
changg g&ﬂm‘gﬁﬂ’sﬁl&ﬁ g‘(‘%erﬂ%%ﬁgﬁ{ hg}'ayers in the
. R A, i P i
oS} AR, SRSl N B PR SL00 R e R 302 o

The A&l &@aihasdof e of thdreldase iabésabbsoaptionCRRletEirvd) may be
t he sanme fluidi zed bed equi pment as described in

attgivgeshloesome, degeadatien infge disedvignmigedisime he Wir st er
principle, equipped with a liquid nozzle having a 0.8
mmin dianeter opening. Inlet air tenperature is set
Tht ®1e88fe efdiitd ZiaPBroRi 5 HohRW approx. 45  Nn8/h,
atom zer air pressure 2.8 bar, atom zer air flow 2.8
Nn /h, spraying rate is 6 - 11 15 g/mn. Application
of Jayer conprising 2nd PPl portion; Ingredients
XARD r‘?%/ (g) Core material Lag tinme |ayer coated

Caﬁﬁﬁé ﬁ{o%viﬁé Qﬂqn@ﬁ'edi%’ttezr%l%ase pulse and a delayed release pulse of esomeprazole

magnesium ( 40 mg + 11 mg).

The schematic principle for the manufacture of the biphasic pulsed release capsules was
by filling both pellets with immediate release and a tablet with delyed release (i.e. a tablet
having the combined subcoat and lag time controlling layers according to the invention)

into a hard gelatine capsule.

Le. the following sequence was followed;

preparing delayed release tablets (lag time pellets according to the invention) as described

in Example 1 — filling a tablet into a capsule — filling the obtained tablet comprising

capsule with immediat release pellets.

Ingredients Amount/capsule
Delayed Release tablet (from Exemple 1) 62 mg (1 tablet)
Immediate release pellets (from Nexium® capsule) . 171 mg
Hard gelatin capsule (Size 2) 1 piece
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(approx. 54 ng each) Coating suspension

Esoneprazole-M tri hydrate 61.1 Polysorbate 80 1.2
wolaso0spF opyl nmethyl cellul ose 6 cps 9.1 PCT/SE2005/001643

Croscarnel | ose sodium4 Water 373 Suspensi on wei ght:

448. 4 WO 2006/ 049565 PCT/ SE2005/ 001643 36 The coati ng

is continued until the averaﬁ% t abl et wei ght has

increased with 13 ng. Application of subcoating

Ingredients Anobunt (g) Core material Tablets from
Ex%%ﬁ%%,268 Coati ng suspensi on Tal c powder 49.2

Hydr oxypropyl cellulose (75 - 150 cps) 13.6

Enidpic Sbatad aibtet Sh@vinYéh e 8fateSeRasd sl andel diMyed 5ét6ast pulse of
The hydroxypropyl cellulose is dissolved in the water.

esopprpFazglerargnesim: (Gl cmartdl the). My- stearate is suspended
therein. The coating is perforned in the sane
equi prent as for the preceeding step, operating

Thé§&RhAS Qnﬁcﬁ]f)l'é%r e El%ﬁfacﬂl% HEinP ld@lg?/&ﬂéﬂdliﬂﬁlqedi\ﬁté pel@ase tablets

liquid nozzlie having a 0.8 nmin amet er openi
is tb stagt with thettaiﬂ”pte hating eotes caapridiog PBCdelhl wilelisei lrr[tﬁhfgﬁigr layer and
fl ow app r,0X 45 Nrn3/h, atom zer air fressure. 2
lag s gopdiollmg layer prpdaiced agegyding tocexamipkeyl,agd r eeating ghegn -with layers

in thd f&{o%lﬂg sequence; layer comprising 2°¢ PPI portion (giving immediate relase
p

—>subcoating layer —> enteric coating layer.

The tablets are coated in the same fluidized bed equipment as described in Example 1.,
operating according to the Wurster principle, equipped with a liquid nozzle having a 0.8
mm in diameter opening. Inlet air temperature is set to 80°C, fluidizing air flow approx. 45
Nm’/h, atomizer air pressure 2.8 bar, atomizer air flow 2.8 Nni/h, spraying rate is 6 — 11

g/min.

Application of | layer comprising 2°¢ PPI portion;
Ingredients Amount (g)

Core material
Lag time layer coated tablets from Ex. 1 216
(approx. 54 mg each)

Coating suspension

Esomeprazole-Mg trihydrate : 61.1
Polysorbate 80 A 1.2
Hydroxypropyl methyl cellulose 6 cps 9.1
Croscarmellose sodium 4

Water 373

Suspension weight: 448.4



The coating is continued until the average tabl et
wei ght has increased with 12-14 ng. Application of
wenieniaseoat i ng | ayer; Ingredients Amount (g)PCIBEM05/001643
materi al Subcoated tablets from above 240 Coating
suspensi on Methacrylic acid pol ymer, type C, 156 30
% di spersi on WD 2006/ 049565 / SE2005/ 001643 37 Tal c
8.3 Triethyl citrate 4.8 Wter 196 First the
triethyl citrate is dissolved in the water while
The toatingrig coritinded untirnthé Buetbe 34618t Wdight RS iRALYBYith 13 me.
di spersion is gradually added, and finally the talc 8s
suspended in the dispersion. 5 The coati ngt |hs
erf ed i n the same coating equi pment as e
Sr ecgégl?cﬁélogtotﬁ.ubﬁoﬁgg% air ten‘per;elture is 65C,
Ingtddiirgll zi ng air flow approx. 40 nB zer air
prdcle)ésn?ure g 5 bar, atom zer air ffﬁ%%%mi 3/ h,
Coxgynelgiialy rate is 6-7 g/min. The coating is continued
nti.l the average tablet weight has increased with
Tablds figm abpge ny. 10 Exanpl e 4. Del ayetsr el ease tablets
(for subsequent enteric coating) showi ng an i mredi ate
rel ease pulse of |ansoprazole (10 ng) and a del ayed
Coattrigeaspepidnse of esonmeprazol e magnesium (10 ng). 15
The schematic principle for the manufacture of the
Talgjppwgasd rel ease tablets is to start 4gizth

Hydroxypropyl cellulose (75 — 150 cps) 13.6
Mg-Stearate 32
Water 480

Suspension weight: 546

The hydroxypropyl cellulose is dissolved in the water. Thereafter the talc and thé Mg
stearate is suspended therein. The coating is performed in the same equipment as for the
preceeding step, operating according to the Wurster principle, equipped with a liquid
nozzle having a 0.8 mm in diameter opening. Inlet air temperature is set to 75°C, fluidizing
air flow approx. 45 Nnt'/h, atomizer air pressure 2.8 bar, atomizer air flow 2.8 Nm’/h,
spraying rate is 6 — 11 g/min.

The coating is continued until the average tablet weight has increased with 12-14 mg.

Application of enteric coating layer;
Ingredients Amount
Core material

Subcoated tablets from above 240

Coating suspension
Methacrylic acid copolymer, type C, 156

30 % dispersion
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the tablets having cores according to exanple 1, and
coating themw th layers in the follow ng sequence;

WO 200dekuys r el ease nodi fying layer -> lag time PCT/SE2005/001643
controlling layer - layer conprising 2"d PPl portion
(giving inmediate relase). 20 It is to be noted that
the tablets according to this’ exanple not are enteric
coated. They may |ater be enteric coated acccording

to previous exanples, like in Exanple 1, to obtain an
Talenbgdi ment of the claimed invention.g25 WO 2006/ 049565

PCT/ SE2005/ 001643 38 Application of del ay rel ease .
Trigthal ¢ifrateg | ayer I ngredients Anount 4g) Core materi al

' 1) 150
someprazol e tablet cores (acc. to Exanple
W%fati ng suspension Talc 33.8 Hydroxif$ropyl cell ul ose
(75 - 150 cps) 9.0 Sodium Stearyl Fumarate 2.3 Water

315 The hydroxypropyl cellulose was dissolved in the
water. Thereafter the talc and the sodium5 stearyl

Firg PR E MER 1SR RR RS B hé@?%&m%ﬁéﬁg%ggr?“&%?fd sirring
[ t; NG Wi pped wi a

egeera el MG B 300 BRSE 1 0

dispesgien. air tenperature was 65C, fluidizing air flow 60

NnT/h, .atom zer air pressure 1.5 bar, atom zer air
The GRgiip iPeRENFH indht s oaing edvimcs: Bhgpmesdgsul | ng

i 0: . ek tenper.ature of approx. 50 C.
Imé%gﬁgg étf:é%ﬁet 1835 | Ca,;ﬁ)l%lldl gcadrh{'lpglaIppWé(. ﬁ(ﬁyy}lﬁ, atomizer air pressure 2.5
bar, atomizer air flow 2.6 Nnt/h, spraying rate is 6-7 g/min .

The coating is continued until the average tablet weight has increased with approx. 16 mg.

Example 4.
Delayed release tablets (for subsequent enteric coating) showing an immediate release
pulse of lansoprazole (10 mg) and a delayed release pulse of esomeprazole magnesium (10

mg).

The schematic principle for the manufacture of the delayed release tablets is to start with
the tablets having cores according to example 1, and coating them with layers in the
following sequence; —> delay release modifying layer — lag time controlling layer —

layer comprising 2"¢ PPI portion (giving immediate relase).

It is to be noted that the tablets according to this example not are enteric coated. They may
later be enteric coated acccording to previous examples, like in Example 1, to obtain an

embodiment of the claimed invention.



I ngredi ents Anmount (g) Core material Tablets coated

with delay release nodi fying 150 |ayer (from above)
w@eabiosmgesuspensi on Hydroxyet hyl cel | ul ose 250P¢#XE2Z005/001643

Hydr oxyet hyl cellul ose PLUS 330CS 7.5 WD 2006/ 049565

PCT/ SE2005/ 001643 39 Ethang]_ 99.5 % 751 Water 183

The Hydroxyethyl cell ul ose (35& eved to pass 125 m was

suspended in the ethanol (non- solvent) while

stirring. Under continued stirring water was gradually

7775 5y oxyermyRiol AUaEERR ol LGB 1 69
e. a

total 5 weight low viscosity fluid, i.
concentration of 7.7 % (ww) . The coating was

Inggé?fién% med in a fluidized bed equi pmegt . ..fRSrati ng

ing to the Wirster princinpl e,—sqm‘g‘@ed wth a

Cold millleiahozzl e having a 0.8 mmin di ameter openi ng.
Inlet air tenperature was 42C, fluidizing air flow 60

Esqupeprizoleteblet oaes 43oc. torlegsmlel). 5 bar, 180atoni zer air
flow 1.6 Nni/h, spraying rate was 11 - 14 g/mn
resulting in an outlet air tenperature of approx.

Cofthe siRPBlsigmat i on of layer conprising 2"d PPl portion;
I ngredi ents Anmount (g) Core material Lag tinme |ayer

Talcoat ed tablets (from above) 150 Coati BfSsuspensi on
Lansoprazol e 29.4 Pol ysorbate 80 0.6

Hydroxypropyl cellulose (75— 1507cps)

Sodium Stearyl Fumarate 2.3

Water 315

The hydroxypropyl cellulose was dissolved in the water. Thereafter the talc and the sodium
stearyl fumarate were suspended therein.

The coating was performed in a fluidized bed equipment, operating according to the
Wurster principle, equipped with a liquid nozzle having a 0.8 mm in diameter opening.
Inlet air temperature was 65°C, fluidizing air flow 60 Nnt'/h, atomizer air pressure 1.5 bar,
atomizer air flow 1.6 Nnr’/h, spraying rate was 8-11 g/min resulting in an outlet air

temperature of approx. 50 °C.

Application of lag time controlling layer;
Ingredients Amount
Core material
Tablets c;oated with delay release modifying 150

layer (from above)

Coating suspension
Hydroxyethyl cellulose 250 HHX 70
Hydroxyethyl cellulose PLUS 330CS 7.5
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Hydr oxypropyl nethyl cellul ose 6 cps 4.4
Croscarnel |l ose sodium5.1 Wter 498 15 The coati ng
wor®epersbdrmed in a fluidized bed equi pent, OPET/SEINE001643
according to the Wirster principle, equipped with a
l'iquid nozzle having a 0.8 ngn i n di ameter opening.
Inlet air tenperature i s set 1o 65C, fluidizing air
fl ow approx. 60 Nn? /h, atom zer air WD 2006/ 049565
PCT/ SE2005/ 001643 40 pressure 1.6 bar, atom zer air
Etffah8ools & Nrr?/ h, spraying rate is 1?51- 14 g/mn
resulting in an outlet air tenperature of approx.
Wat&C. Sanpl es of the obtai ned productgwere tested for
in vitro dissolution. The dissolution 5 obtained is
presented in Figure 3. The dissolution test was nade

i b USP. di ion. t . .2 equi pped. with

Tl iy SR ERUHIGS? i R0 B Bt o 5725 SRR RIS thpeihancd gnor-
I . . MRS

g oty gk et RSy YA ot

lovf wiscdskt Slicsempprising 105 AHydnsxyetlybeditbst &S PREG D! B 198Stotal

asured b -spectroscopy at 285 mu (tine phase 0 -
We%bﬁ’?f‘f Wﬁ‘i"éiy H\‘{%&rﬁ cqngeniREar ob Joh¥p"¥d! e nmagnesi um

was neasured by UV- spectroscopy at 302 nm (tine phase
420 - 1020 mnutes). 15 The lagtine evaluated is

Thepgitiay walt Gerfornic in\WRL 206 B4RRR AT/ 0PESRAR é@&%&ﬁg to thi

Cainms 1. An oral solid pharnaceutical dosage form
Wusgerprinsinley equipperbwith wiliggidinazglednaviagiad).§ nee s ilinineter opening.
roton pu i.nhi by (.PPl), the e form conpri ses
il B Re iEr 1 . idibib fog R piodirsgrResswp5 bar,
i I I L in .
T B P e G T PE e T A el i
temperafirabf aproXBR°Cs f or mul at ed

Application of layer comprising 2°¢ PPI portion;
Ingredients Amount
Core material

Lag time layer coated tablets (from above) 150

Coating suspension

Lansoprazole 294
Polysorbate 80 0.6
Hydroxypropyl methyl cellulose 6 cps 44
Croscarmellose sodium 5.1
Water 498

The coating was performed in a fluidized bed equipment, operating according to the
Waurster principle, equipped with a liquid nozzle having a 0.8 mm in diameter opening.

Inlet air temperature is set to 65°C, fluidizing air flow approx. 60 Nnt/h, atomizer air
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into a core material in the formof snmall tablets, and
the tablets giving the delayed release pul se have the
wo eiobowisey | ayers on the core material in gi vePCDSERNI/001643

10 - a delay release nodifying layer; - alag tine
control ling layer conprising,as essential conponent a
hi gh viscosity water soluble polyner; - an optiona
subcoating layer; and - an outer enteric coating

| ayer; 15 and the pellets giving an i medi ate rel ease

prepsilrs &.oitay.eatdmizef Gk Flow NE Nnf &Y §frbfihe Hteds ¢ LG ATBLE] feliting in
in the formof pellets; - an optional subcoating

an pyfes pir terpperatireef appraxr 48¢.eri ¢ coating layer. 20 2. An
oral solid pharmaceutical dosage form conprising as
the active drug an acid sensitive proton punp

SathPle Bf Hobalit orodulPweRIANE: Fod IR difbafheb RO 0 ABKIBY
two PPl releasing portions, each tablet giving a

obtdimkd jsqutesentedds Eigmd 3 and an i medi ate rel ease pul se,
characterized in that the PPl is fornulated into a
core material in the formof small tablets, and that

t Y he .0M ng | ayer the core 2
hd R RBSER R P S00L B1 SReS  pc
and @ytRhary baskdtabhd paAalGRRt dpRltddd 75 %%ﬁ%.r DiQ0RtibE hf?‘:@sb &¥as 1000 ml
essential conponent a high viscosity water solu a] e

phqsphajerbuffer-pHa6 B4y @ P Ck oNp preskpaputeie FADIdwpadont 66 thésctsh@ples.
PPI; 30 - an optional subcoating |ayer; and WO
2006/ 049565 PCT/ SE2005/ 001643 42 - an outer enteric
AnfoRftieRgsdad ShdBRlopd 9P 28e LT
AR b gl A DL TR G g 2 e i
— 36haiimaed)] AmbutlasReRdlepsiirazole ARAPS4IM was measured by UV-

spectroscopy at 302 nm (time phase 420 — 1020 minutes).

The lagtime evaluated is approx. 10 hours.
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5 4. An oral pharmaceutical dosage formaccording to
any of clains 1 or 2, characterized in that a final

waelo®manesbodrmis a sachet. 5. An oral phar maceur@TaE2005/001643

dosage formaccording to any of clains 1,3 or 4, 10
characterized in that the pellets giving an i medi ate
rel ease pulse are in the forfd of one or nore
tablet(s) and that the final dosage form conprises
tablet(s) with a delayed rel ease pul se and tabl et (s)
with an i medi ate rel ease pulse. 6. An ora

phar maceuti cal dosage form according to any of clains

Cldims 5, wherein the 15 acid sensitive proton punp

inhibitor is an al kaline salt of esomeprazole. 7. An

oral pharmaceutical dosage form according to any of

claims 1 - 5 wherein the acgid sensjtive proton punp .

i Jnh £ 98k Solhg PhIRASHIcA b g OIS a8 thegetiye dfug an acid
pha i { £Or ceardi [ .
(S GRARE TG0k ol ITn s ELACHBALAR bty Bbpriles BU b Prelcasing

I nhipbitio@s, thisletd fEPdsaRChe PRRGRR A déMyed relbkePude and pellets releasing
phar maceuti cal dosage form according to any of clains

1- heRRliwigh an inmediate meledse puishechdwicteyiget ingbatdhelPPhis femnulated
in the range of. .1 - 10 hours. 0. oral. ..
pharfisecat et de seond S sRe Gt gnd ok emesvinadie dptered
a | 8lodsh BB1sh B RAGE: Bes hoSterkd i -

phar n%cegtﬁlisca Jéatggg’ge 0 %fyg%ggrtg? E%thzdt%r%ag;moéo %Ifg@%%

1- 10a delagrrelessetrhadifytipglayérne control ling | ayer

conprises a high viscosity water soluble polyner as )
the oAllde timg ceRfpiinglaper ryBsnZAnesTallfoaPoneni M hghe viscosity
coat i r S. 2006/ 049565 PCT/ SE2005/ 001643 43

12. An%ée?&%%f? r01 ceut i cal dosage formaccording to

any obn ep@drabsubcoditag AR £dN the essential conponent

in the lag time controlling layer is a high viscosity

hydr sy prispgiterigreqatipg layet;| ul ose or a high viscosity

hydr oxyet hyl cellulqse. 5 13, An qral pharpaceuti cal
dosHYelf 8&#%%‘8%&%@“%‘36‘13& rgisasopuliiiaaaithe ﬁgﬁgwmgg h

layer(s) on a core material in the form of pellets;

- an optional subcoating layer; and

- an outer enteric coating layer.

2. An oral solid pharmaceutical dosage form comprising as the active drug an acid
sensitive proton pump inhibitor (PPI), the dosage form being a tablet having two
PPI releasing portions, each tablet giving a delayed release pulse and an immediate
release pulse, characterized in that the PPI is formulated into a core material in the
form of small tablets, and that the tablets have the following layers on the core
material in given order;

- a delay release modifying layer;

- a lag time controlling layer comprising as essential component a high viscosity
water soluble polymer;

- a layer comprising the 2" portion of the PPL;

- an optional subcoating layer; and
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vi scosity hydroxypropyl nethyl cellul ose or
hydr oxyet hyl cellul ose gives a pH when neasured

wa@ewendisny t o Phar nacopoei a Europa between 7. OPOI/SE2008001643

14. An oral pharmaceutical dosage formaccording to
any of clainms 1- 13, wherein the delay release

modi fyi ng | ayer conprises wat@r sol ubl e polyner(s),
talc and a hydrophobi zi ng agent selected fromthe
group consisting of My-stearate, glyceryl behenate
and sodi um st er.yl fun?rate. is 15. An oral
pharﬁ&ggﬂg%gg?né8§§@§ $5tm according to any of clains
1- 14, wherein the delay release nodifying |ayer is
only conposed of hydroxypropyl cellul ose, talc and
MY- A%t @al gaemachusicd glasabierfgrmracrotding acas offclaims 1 or 2,
sol vents/water . 16, A process for preparing an ora
pharch#aeerzeddn b adyel dospas femdp dicApileo claim 1, 20
characterized in that the process conprises the
following steps; |I) preparing a core material in the

f or MuOéraBpRkiadcdBlA1d0 420 Toinh 84dd8iAS toAlyhf cBERS i1 oy ve

proton punp inhibitor as the active drug; I1) coating
t he chabétetizeddn st Arfimal dasege formvis tlsachetiel ay rel ease
nodi fying layer; [111) coating the delay rel ease

nodi fying | ayered tablet cores fromstep Il) with a

mod f i n | tabl et step 1) with a
COmpanal DR EAN Ol b A Lo BRIRL PSRBT T 21

coatchmgctttiged i ghat iepetionteivihg hminihadieteecisdPuiesrd AR form of
step I'll) with an outer enteric coating and an

opt °8A&F Mmermieblst(P)radithatdhe firgl doage Hearmepraprises tablat(shyith a
| ' lied; 30 \V). i ating the, tabl et
or oty TR aRlEuRtpvyict BhBRRER AT dRel s, o

2006/ 049565 PCT/ SE2005/ 001643 44 havi ng an outer
enteric coating and an optional subcoating |ayer,
g6.viAapral pheedacntcal dbsrs domi a¢dosdiRPto, anyrntf@lagme & psi)veherein the

sachet, or multiple unit _pellets_ systemtablet. 5
acid sensitive proton pump inhibitor 1s an alkaline salt of esomeprazole.

7. An oral pharmaceutical dosage form according to any of claims 1 — 5, wherein the

acid sensitive proton pump inhibitor is esomeprazole magnesium.

8. An oral pharmaceutical dosage form according to any of claims 1 — 5, wherein the

acid sensitive proton pump inhibitor is omeprazole magnesium.

9. An oral pharmaceutical dosage form according to any of claims 1- 8 having a

lag time for the delayed (second) pulse in the range of 1 - 10 hours.

10. An oral pharmaceutical dosage form according to claim 9 having a lag time in the

range of 2 - 8 hours,

11. An oral pharmaceutical dosage form according to any of claims 1- 10, wherein the
lag time controlling layer comprises a high viscosity water soluble polymer as the only

component, except any residues from the coating process.
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17. A process for preparing an oral pharnmaceutica
dosage form according to claim2, characterized in

W@ bab/0s43es5 process conpri ses the foll ow ng st epBCT/5§2005/001643

preparing a core material in the formof small tablets
conprising an acid sensitive proton punp inhibitor as
the active drug; 10 I1) coat4hg the tablet cores from
step |I) with a delay release nodifying layer; 111)

coating the delay release nodifying | ayered tabl et ,
cores fromstep Il) with a lag tine controlling |ayer
conprising as essential conponent a high viscosity

VBt e G4l ﬂ}ﬁhﬁad&ﬁﬁyﬂ%éagé &ran&%bfdﬁg% oyl A48 - 11, wherein the
controlli'ng layered tablets from step Fll) wth a

| @yantial ddmmmettrinshalpg aindnebnBblling dsster &3 hiyh vixpbsigyriaidroxypropyl
coating the tabl ets obtained fromstep IV) with an
opethphesllulose Be & Aighrgscrsipehydrasgthyl yel ing the

tabl ets product obtained fromstep V) with an outer

enteric coating; 20 VII) optionally formulating the

efy. & GraCslabascdufbl] AbsagBb:dh R&Srdih® §4igP1 MyhereM Be hith
capsul e, 'sachet, or multiple unit pellets system
t dbdoeity hid@oxyinepyp metled selhdowradihydroxgethylaichnibs givas a pH when

whi ch the | | et I ving an_i nredi at e | ease pul se
i HeastEsg 3975} tp RBEFACPORGH BYIOBRBHESHB e Vbl ef (s)

and that the dosage form 25 conprises tablets with a
del ayed rel ease .pul se and tablets with an i rmedi ate

r B, @as@alpphagfacetifical bsagp fOResSoREEOIOHNRDIt Daifdsai- M3 1®herein the
or 17, in which step Ill), coating the dela rel ease
ndsée f splaaee magidyiag layahepprisss water s@lpble belymer(s).iple land a

l.ag, ti.me. controllin 2006/ 049565 .PCT/ 005/ 001643
AP RUGR P AetiB Y ArD RGeS paPeu Fo voery
Sgihendie 9 ¥ddRGR Shetl fWRA@Te. SO ubl e  pol ymer prepared by
a) dispersing the "high viscosity water sol uble pol yner
in a non-solvent; and
15. An oral pharmaceutical dosage form according to any of claims 1- 14, wherein the
delay release modifying layer is only composed of hydroxypropyl cellulose, talc and

Mg-Stearate, disregarding minor traces of solvents/water .

16. A process for preparing an oral pharmaceutical dosage form according to claim 1,
characterized in that the process comprises the following steps;
I) preparing a core material in the form of small tablets comprising an acid
sensitive proton pump inhibitor as the active drug;
IT) coating the tablet cores from step I) with a delay release modifying layer;
IIT) coating the delay release modifying layered tablet cores from step II) with a
lag time controlling layer comprising as essential component a high viscosity
water soluble polymer;
IV) coating the lag-time controlling layered tablets from step IIT) with an outer
enteric coating and an optional subcoating layer before the enteric coating layer is
applied; and
V) incorporating the tablet product obtained in step IV) together with pellets,
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b) addi ng an aqueous liquid or water to forma
hydrated form of the dispersed 5 polyner particles.

WQ06/0ks6pr ocess according to any of cl ai ns 16PCDSHDP5/001643

in which the delay release nodifying |ayer obtained
by step Il, only is conposed of the ingredients

hydr oxypropyl cellul ose, tal4 and My- Stearate, except
any sol vents/di spersant 10 nedi a/ suspension nedi a
residues fromthe coating process. 21. The process
accordi.ng to any of clains 16-20, i ich the pr.oduct
obt aPHaE G e foefo End o @Pomkl tEpihe S oS
22. pmiRbBRAclede dMRE PP, Mo b%@pé@deﬁ kRMeObr Bagipld ﬁniﬁﬁélléts
secretion which conprises 15 administéring to a

pat i eydiem ebieed t hereof, an oral pharnmaceuti cal dosage
formas defined in any of clains 1 - 15. 23. Use of a
phar maceuti cal dosage form according to any of clains
1-15 in the treatnent of gastrointestinal diseases.
20

17. A process for preparing an oral pharmaceutical dosage form according to claim 2,
characterized in that the process comprises the following steps;
I) preparing a core material in the form of small tablets comprising an acid
sensitive proton pump inhibitor as the active drug;
II) coating the tablet cores from step I) with a delay release modifying layer;
IIT) coating the delay release modifying layered tablet cores from step II) with a
lag time controlling layer comprising as essential component a high viscosity
water soluble polymer;
IV) coating the lag-time controlling layered tablets from step IIT) with a layer
comprising a 2nd PPI portion;
V) optionally coating the tablets obtained from step IV) with an optional
subcoating layer; and
VI) coating the tablets product obtained from step V) with an outer enteric
coating;
VII) optionally formulating the enteric coated tablets obtained from step VI) into

a capsule, sachet, or multiple unit pellets system tablet.

18. The process according to claim 16, in which the pellets giving an immediate release
. pulse in step V) are in the form of one or more tablet(s) and that the dosage form
comprises tablets with a delayed release pulse and tablets with an immediate

release pulse.

19. The process according to claim 16 or 17, in which step III), coating the delay

release modifying layered tablet cores from step II) with a lag time controlling
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layer, is performed by utilizing a dispersion of said high viscosity water soluble
polymer prepared by
a) dispersing the high viscosity water soluble polymer in a non-solvent; and
b) adding an aqueous liquid or water to form a hydrated form of the dispersed

polymer particles.

20. The process according to any of claims 16 to 19, in which the delay release
modifying layer obtained by step II, only is composed of the ingredients
hydroxypropyl cellulose, talc and Mg-Stearate, except any solvents/dispersant

media/ suspension media residues from the coating process.

21. The process according to any of claims 16-20, in which the product obtained has a
lag time in the range of 1 - 10 hours.

22. A method for improving inhibition of gastric acid secretion which comprises
administering to a patient in need thereof, an oral pharmaceutical dosage form as

defined in any of claims 1 - 15.

23. Use of a pharmaceutical dosage form according to any of claims 1-15 in the

treatment of gastrointestinal diseases.



