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WD 2006/ 049564 PCT/ SE2005/ 001642 1 NEW MODI FI ED
RELEASE PEELET FORMULATI ONS FOR PROTON PUMP | NHI BI TORS
wWO@bai49564 t he i nvention s This invention rel at BGI/SER00F1001642
oral solid pharmaceutical dosage form conprising an
acid sensitive proton pu i nhi bi tor (including
conbi nations of proton puﬁg inhibitors), as only
active drug in enteric coated del ayed rel ease pellets,
as well as a process for their mnufacture and the
use of such dosage forns in nmedical treatnent of
gastrointestinal 10 disorders. Background of the
NEW MODV &1 iReE R dpei iE@r F gRMuL A5 0RS | KbRS PR®TONI MEMPHENHIBITORS
K+- ATPase i nhibitors al so nanmed as gastric proton punp
inhibitors are for instance conpounds known under the
. neric .names oneprazole, |ansoprazole, pantoprazole,
Field of T trlvén] Ye, lem 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 irerecticeBreRil33 47 ord Golld psanpbartivalbdnst g rmTohpiiaing @8 aside
useful for inhibiting gastric acid secretion in

sensiti YRRFRANSPUR 1l iy (RelHding cemBinagPs ofgrgiesmuny ighibgors), as

retion at.the final st of ;the aci secreto .
only o386 NS BerPrie lier ifivad 518t peller® o sl ea BERC Gl e
manuf2@ire a6 elealisk QR sidh RSRRCAME in MbJiSAl tTedtmint of BaskrofEsinal
. general sense, they may be used for prevention and
disorderg.eat ment of 25 gastric-acid rel ated di seases in
mammal s and man, including e.g. reflux oesophagitis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer
and Zol linger-Ellison syndrom Furthernore, they may
be used for treatnment of other gastrointestina
Backgmbuadrafehsimbstich anglagioriaet aci d i nhibitory effect is
desirable e.g. in patients on NSAID therapy, in
patients thiw.Non U cer Dyspepsia, and in patients
Acid s¥isidveSSTI QBEtDaGe BARMHR ARSRRNACRaste ihétdn 30mPiiSABESs arc
(GORD). They may al so be used in patients in intensive
for ins@AtecEnfonats RitSvn indep &id @AbSc 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
wWQoD6HhPs8H564 PCT/ SE2005/ 001642 2 gastric aci dPCT/BE2005/001642

prevent post-operative nausea and vom ting (PONY), and

treat stress wulceration. Fwther, they may be useful

in the treatnent of sleep disturbance, psoriasis as

well as in the treatnment of Helicobacter infections

' r t hese. 's Enteri ate
sl AR S AR O G Romthel CRRTER e6 mppgicess
ulc¢ratiod. dlukthed, figyahsobe uisefigfid 8 tfe@tridht 6P bep @&B8rbance psoriasis as
ornmul ations intended to deliver a PPl after a dél ayeé

We‘{')é? e Geatmenhef Fefirabesden intactipreseandrdispasasadlateddothase.,

currently available fornulations of PPIs still have

sone shortcomngs and limtations. The efficacy of

acid control during PPl treatnment s greater during
Ema%%f?aﬁf’ép SPTEUIAHOBS CoRRRTIENG A Aroterupwmp intieitari(ihthe fulkivdhg also

0 gt . us

e A B RS s U A 4P R P e BEE etaribparipa of

timS&8e0darlict Bl AYaH&d. %Mkzvgf—%eﬁtgﬁew 214819 %&ﬁit%%? of PPIs still
parti ents. equenéé

di stur bance.l n 75% of these e cons
have somp skorfoomamesi amddintiediodsi The ffioadyi dfracidrbdii&ﬁydlﬁﬁifi M tt&atment
2003; 98 (7): 1487 -

. (Shaker. al, AMJ Gast trol
1s g‘%‘%{‘%%ﬁ{ﬁ?ﬁe %@ #ﬁé?@gﬁmgt%@gbm whisd ayhavef or
)" ore, . E A
s B LI 085 L R

nearfye 80%cbf ihdividasls E@GERDWest g i Qe diBRtbadas iy 159 88 iidse
.suppression can be significantly inproved by
patignis.i khej cogsequanpe nl this sraspimpabibe dalysfanetiinoin2Banyrpaients (Shaker et

oL AN G ed ks B Eadst Yoo Rrrhermora e merspmmmeof
pati@afdraaath 4 BRfe gl@é}éil've Jg%st(‘xé Qia it iog tﬂagm) the fz,gnv-lc;rﬁgonal once daily

present invention claimng an ora osage rtorm

treatrmamp mightrpg neededPRIhas bteasbibng thambtianasil cikisc hae Buppression can

devel oped with the aimto securing an effective acid
be stegHfisently uevedhly snibiing 240 messemepiazald dosaring 2Gemgtiid Fhis

i ce daily dosing. This. will
e R P ifeg o oS abf Sy el e L onma it o e,
Alinwatirh iPharmifbEBES 2004, @bJ:qRox0ybg al so result in a

greater efficacy in acid secretion inhibition,
especially at night, conpared with the 25 conventi onal

SROETE O R N
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 a2 subcoating layer disposed thereon and an enteric

coating as the outer layer. The dosage forms are intended to release the active ingredient

rapidly in the small intestines after passage of the acidic milieu of the stomach.
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onmeprazol e wherein the active ingredient together wth
an al kaline reacting conpound is fornulated into a
w@ oroe/0smber i al having a subcoating | ayer di SpoRBEHSE2005/001642
thereon and an enteric coating as the outer |ayer.
The dosage forns are intend to rel ease the active
ingredient 30 rapidly in the small intestines after
passage of the acidic mlieu of the stomach. WO
2006/ 049564 PCT/ SE2005/ 001642 3 WD 9601623 and WO
9601624 (Astra AB) describe tabl eted dosage forns of
oneprazol e, esoneprazole and ot her proton punp
WA ﬁglﬁzﬁcﬁﬂé WRrH02621 atrarAB) desathierighlbtag dpsage fedmsedfomeprazole,
together with tabhl et excipients are conpressed into a
eSORAPEAZB Ccuni T PHP PR GBS, MherRin FReBC aatigdavhrechpelets
' f ' - teni.c
toggfet PG ST S OpR N PbARLAT RO ML B b dgee form 1
is egsemtisignttidsb edbléted) forMBlaB 8RB AbnteAS L6 RAInAR)yd i8S WAB&End the
an enteric coated Fharnaceutical dosage form
CcoTBRYATHIISTonees dnring teb

eiEzase i nhibitor. The formul ati on
conprises at |least two portions of 10 the W K+- ATPase
inhibitor to be released in at | east two consecutive
WPYOSRD3 A (ALBAB SIS b EntBQE Léa2 Qﬁﬁn
rel ease. T?]ose pe)lq?letse?)r tagxlqet saég}ll |nggcte%§!:%§|%gafgéom

compeistasen HAKT seTPase intdisitor. Bhy foetidiintgcdragtidel BEleast two portions of
ggnt;olling | ayer, which is a sem perneable nenbrane
the Lo Apr pd AL BhiREeE heasleated it ailepsy e consaentiviputses. At least one

i i ine.. Th i s.no.discl
o BBy ALY Sold s KOGA B0 R EPAIS
pulg¥idcidé 8 QuirbuiRlinkdlas Afe’ @htrbINgo 1A%E Whithg AlehipdBieable

| atter consists marnly of a high viscosity water
membtanp lcemppsing ppyater S §88 50 endr) aplawhiPh disnpteaftdr@alesired time.

ol S0 DSBS A e R 0 s

facl Li | [ t. .20 _sust.ai ned
corffil it et BBl TR INING of il RUBR R PR
polyragrer conprising a high viscosity water sol uble

polymers as the only or the essential polyner. Neither
does it disclose or suggest this type of delivery

s TSR o o RSB0 R T o 55 Lyt
whidR cﬁydgl&,efae fa Qo AGd PreRARSH dnVifti G Hee {a'dﬂgﬁggezg% fafk@ate yet

The ayed release is related t©
sustained drug delivery. It does not disclose a lag time controlling layer comprising a high

viscosity water soluble polymers as the only or the essential polymer. Neither does it

disclose or suggest this type of 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

enteric coating polymers as material of this layer. There is no disclosure of a high viscosity

water soluble polymer.
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rel ease enteric barrier providing gastro-resistant
behavi our for delivering omeprazole in the proximal
waeegaesse{ pH 5-6) of the gastrointestinal trackCT/SEd085/001642
enteric barrier conprises enteric coating polyners as
material of this layer. Therge is no disclosure of a
hi gh viscosity water soluble polyner. 30 WO
2006/ 049564 PCT/ SE2005/ 001642 4 EP 1194131 B1
éSanofi-SyntheIabo) di scl oses a controlled rel ease
EP db¥Hgé BlofSangli-Synthélabo) disclésens comtrdliedRelepit! ®BageHB8n producing
de|l ayed rel ease s achieved with a coating conpri si ng
at Iegka Bed pylse. Herdsived Aiedsa éy dehieved withal apating comprising one or
i I al rs).. The dr may be
more OO B b e B BTl ooty gmiep. The drug may be
om&Riole Tl dJeg nbEdiflose bisd | | L ter .
chgl ubl e pol'yrrer S as%?Eéehgir?lrbgng?m?gghyé}sg%ﬁnﬁl% & %_%ﬂx@_r}’ésip?my
watggesoluhde pelymsrsias thi ey os theasyentisledodyméreNeasS dvedit HskRSe any
to the invention in the present

| r.di
delags%]%gﬁgggghgﬁg]n%y erA¢gording: te thesingentionriy theayresent Mlication, nor any

: and) discloses a pharmaceutical dosage
aﬁ%%%?ﬁégg% §§g a capsule, 10 conprising a nultitude of
mul ti coated particul ates as beads, pellets or

granules. |If the beads are not inmediate release
WOJH28433 GRayaned disclates aptmrmbcwntica a@bee formh Fmsm\a{ﬁpf,@éﬁ .
: ' d, of . enteric polymer Ile
oo a 2 e 5 FEBO AR FErCHuS tcheas Ballgs ongramen d6ihe
f ¥k Bhedi terl olymer. .
e S R B Ty 158 o0 KL PR s,
Onerdrifera imcongrsed off aigendetiodsolgnerd WhillO@s sdtdhd HefrA8Safrier is
lag is tine coptrolling |ayer conprising a high
comppsed S ipryixiyae ef a waten biseluplsl nolwmeramdtan entenicypobymerBurther, they
j . Neither does.it disclose or suggest
oo B B b ol e it 63 56 b domneidoivse a g

timeHQRE: daret i : i.«Gal mul ati o
o o B R PO BREEHYE o B e A o e
esseptid] @akyenayf Neithgr doesdt dipelosd atsuggdsy thiguddliveRas stealfor PPIs.
delivery of PPI's such as perprazol e (nowadays known
as esoneprazole). The core is surrounded by an outer

O R e o PRER LA ARl St goratiaton for once
dailygddniaistratidiy@rotiaaROEpHa06 el ASK ST ABrug bk BhitfoutAPimultiphase
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 dosage form lacks an enteric coat.
This 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
surrounded by an inert time-release coating, being water soluble or water erodible,
delaying release to generally 0.5-5.0 hours after administration. The formulation has no

enteric coat.



10

15

20

25

30

Thi s patent application does not disclose a lag tine
controlling layer conprising a high viscosity water
W@ eloalossepol ymer as the only or the essential Ppol/yE®ns/001642
25 US 6749867 B (Robinson, J.R and McGnity, J.W)
presents a tinme-rel ease dosage form for
aci d-sensitive drugs or nore particularly oneprazole,
i ncluding a drug containing core surrounded by an
inert time-rel ease coating, being water sol uble or
wat er erodi ble, - delaying release to generally 0.5-5.0
hours after adm nistration. The fornulation has no 30
WRR0i782%0ht (AMDZ2066/ ABPI6dnRGTdSELOMIITOL 6keprazol¥\@ an
%000078293 Al (AstraZeneca AB) presents a dosage form
alkglige spltisreofor-emspragele ospR alkaliee sl therepfe ppadtive ingredient in a core

y . . | kal i I f, . [
e RO FEOH P B SLTyRREBl b T e 80 REL WE
semistitinkabie Gfebaid, SRS Jaaesd fefohse SHBNE Wikn Lf%gﬁﬁ@éﬁﬂe

~with a 5 sem perneabl e nenbrane, achieving a
dismpts € Bisepalymers idinglosbd for tue imthaberaipermehbier tapibrand B water

. lLymers di sclgsed for use in the sem perneable

insqih PO EeE 356 dvapilations SRIRACCSBIG e . The
formul ati ons have no enteric coat. EP 1086 694 A2
(Laboratorios Del Dr. Esteve, S. A ) presents a solid

EP 0088l 69860 ngT&israt6ads DA, Guigvé, & A Oprdsehits 3GbHd 51 ?hérln\ééeuﬁcm
benzi m dazoles in the formof pellets. The pelletls

formpyglgiéonpior apid gensitiveshenrionivdzotes i thief foru of pelids Ght pallets have at
chj eve sl ow..r.el.ease profil.es an inter i at e .
leas g )%sr%erg g@%prlnpglflﬁ% regeaés ﬁiﬂ? ﬁ&]{l?@ﬁ?%)f relense g Y ?s%y an intermediate
_al:kal i . . .
A 5 B HIR LIS R e
(ethgloklidbse) iand wa trett, Qb dikaliyppalpyibr sobidwy In watet ?@‘dﬂﬁ(%mpyl methyl

The sl ow rel ease pellets can be m xed with fast

cellylgpedablee Yo relpasepstiets sembe mixad with fast islessppalietssandrformulated

Lt S, 2002053097 A2 (Tap Pharnmaceutica
mtolgr%g%ﬁécstosr,t%%. USA) presents a non-enteric coated

carrier for a proton punp inhibitor, including a
bi carbonate or a carbonate salt of a Goup I A netal.
WOA902053097 A2 (Tap Pharmaceutical Products, Inc. USA) presents a nor-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 PPI in which
formulation the PPIwill be transported intact through the stomach and then after a further
desired delay time the dose of the PPI will be rapidly released, together with a PPI portion
that is rapidly released directly after the passage of the stomach without any further delay
time.
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None of these previously described formulations

di scl osed a dosage form having a conbination of a
waledoap495ed ease nodi fying |ayer and a | ag ti me PCT/SE2005/001642

controlling layer, the latter conprising a high

vi scosity water soluble polyper, or discloses a dosage

formhaving a dissolution pattern as described in

this patent application. 25 There is still a need for

a dosage formconprising an acid sensitive PPl in

which formulation the PPIwill be transported intact

t hrough the stomach and then after a further desired
Onelslagyto piadece sieh dosmlations hetoRPinstidt theleas lapired pellets. Pellets have

rel eased, together with a PPl portion that is rapidly
adviaplagealis PreneriEs in VIVquoé}Pafeﬁ‘éo il fee. i rospret of sanromtestinal

PR BN 50 SR s A0 0 %R8 e ot

sarfe@r mul ations is to construct themas | ayered pellets.
Pel | ets have advantageous properties in vivo conpared
to tablets, e.g. in respect of gastrointestinal
tr nsi.tg{gropert%ei, such_as shorter residence tinme in
b

MappacuTiggREIr oSt dyerednalihtcomyrise postsragugptly some type of
. - e i .
fluilfBRy fb?t? Ee%%%lﬁg Ipﬁfcggsg§.sﬁ%bte%s éxg%fﬁ%nl%gcli ! t fg Zec E] er%]gecnally

nost y some type of sprayi
wh@tf @e8E6e5 solbiiehbeNBighXRRbi §NgREpMilidpdifther, IsCBRthe Bicessing
. especially when spraying a solution of a high
times &€ @dter Jonlpag &ptiraaticaloseymer, is that the processing
10 tinmes are often too long for practical use. Brief
description of the invention 15 The invention rel ates
in one aspect to an oral solid pharnmaceutical dosage
formconprising as the single active drug an acid
Bristdescitiption ofitid mwentiomp i nhi bitor (PPl), the dosage form
conprises two PPl releasing portions, pellets
rel easing the PPl with a del ayed rel ease pulse and
asi the PPl with. I medi.at.e rel ease ..
T e loh S bR Ol o E PR B e comprising
as tﬁﬁbiﬁgle@cﬁi/@dﬁlg@nfa@fdrﬁeﬁiiti@@f)ﬂoﬁirﬁptﬁﬁdinhibﬁopFliliIﬁttﬁe s pd ' brm
t he del ayed 20 rel ease pul se have the follow'ng | ayers
compriseh vy Rleteleasidg porsions,hpellety eclersingrthaPPI withieldalayed release

pulse and pellets releasing the PPI with an immediate release pulse, wherein the PPI is

formulated into a core material in the form of pellets and the pellets giving the delayed
release pulse have the following layers in the given order on the core material; 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; in which dosage form said pellets are comprised together with a portion of
pellets giving immediate release of the PPI, which have an optional subcoating layer and

an outer enteric coating layer on the core material.

The immediate release is achieved as described earlier in the art, as immediate release
enteric coated pellets/tablets or as quick dissolving layer on a tablet with the dissolution for

this immediate portion only restricted by an enteric coat. The delayed release is achieved
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rel ease nodifying layer, a lag tine controlling |ayer
conprising as essential conponent a high viscosity
wowRi0e04%64 ubl e pol ymer, an optional subcoati ngPCHYE005/001642
and an outer enteric coating layer; in which dosage
formsaid pellets are conprifed together with a
portion of pellets giving imedi ate rel ease of the
PPI, which have an optional subcoating |ayer and 25 an
outer enteric coating layer on the core naterial. The
as degrRideR W S E@TRcd $n BRNIAYS IRt FR3G IAREH 8254 LFactdd from
the art, as imedi ate rel ease enteric coated
the Fahinples of thislistemtion. as qui ck di ssolving | ayer on a
tablet with the dissolution for this imediate
portion only restricted by an enteric coat. The

d I e i chi eve 006/ 0495 . ..
In R D5 S BRens T PR T Ua ool B bid Aesage fouly comoriing
thésinglealcti®e diug! A veid & ! b t
e o e o s F R B O &R L (PEELBE b orm
compiyises enegrrpition € palietd withltwo PPhadlensing Wottioak, ¢hob a@flets giving a
d 1formli S cogFri [ ng 5.as the single active drug an _
clayett qeleshortsr 9B ph BrgRdigteplensaubie: whetemrhy PP iscforoulaigd into a
; ' t] ellets wi.th two PPI
cor R FoR by B0t AR I b B b e e

followingdserpiul the ghefl otder bAMRIERE ehatedaB ASRIBULRSse MDERRLD]
the PPl is fornmulated into a core naté?ﬁgl ?% tﬁ%ﬁb@aym;a

lag tigiepopiroliag ayes comptisingasrsbénsinbodmapanayt aleichyisdosiy! vesaassoluble
vecthe ol .owi ng | ayers iR e given order on the
P °1>g§erref°r¥fétwéﬁiifbg 12 1a%er&§m9¥% Fes é)&)ErB%ﬁ%PE}i HePRuLysubepatipg layer

andlaﬁg,u{eirgﬁteﬁge&&&%hg}@. | ayer conprising as essenti al
conmponent a high Viscosity water soluble polyner,

followed by a | ayer conprising a 2nd PPl portion, an

opt j.on subcoating |l ayer, and an outer enteric
Theéﬁl&il??@qs my H%g*f:illﬁ‘éﬂnﬂ% gogpREps ong elesnest an fremediate release

NV, ' i se_as one. el ement I nyedi.at e | ease
pord GO BB LR P e i B S35
and R85 $&édd@d @fentdAla a6lafdCroEald BRI Rrtid SHSLOIRE Bt p&%ﬂlgﬂtﬁe Qoidic

_second el enent a del ayed rel ease PPl portion,
miligy pthefstomach pad diengs tdieasataftira furthdrilagiting (itk nsglgmBRelease)
.and.then i.s released _after a further lag tinme (with
Whlﬁ“e‘@le’é‘gﬂng‘erI@Fg@dgel)‘l%?‘gﬁ- is being in the range of 1
- 10 hours,. 20 It has now surprisingly been found
that the dosage forns of the invention have inproved
It bas now surprisingly been found that the dosage forms of the invention have improved

dissolution characteristics. These are that besides having a further delay (besides the one
resulting from the enteric coating) the dissolution of the delayed pulse is more distinct than
in prior art. This has been found to be an attribute of the combined delay release modifying

layer and lag-time controlling layer.

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

dissolution curve for the delayed pulse once the dissolution commences.

The embodiments of the invention have a dissolution of PPI from the delayed pulse

wherein the steepness is estimated as the average % per minute released of the drug, during
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di ssolution characteristics. These are that besides
having a father delay (besides the one resulting from
W0 bmoosses i ¢ coating) the dissolution of the dedHYE®05/001642

pul se is nore distinct than in prior art. This has
been found to be an attributge of the conbi ned del ay
rel ease nodifying layer and lag-tinme controlling
| ayer. 25 This nore distinct dissolution effect can be
seen as an increased steepness for the dissolution
the timreveapsed bethveerdéissohetibnpaf 1964 PPLentl dgselu§&ObL9GRPPI (PPI in the

co ce The enbodi nents of the invention have a
delgyed BBIEY b5 PF robease 1y mpastred e ItheséeEppesssen 8Q. bib graphivally
IS tiated. as. the_ _average % per ninute
evah R AAEERISE Py PR IR i o506 % Agoappton. 130 Timutes. For
sl 65620 PRuBO 1.6¢8asufe istd j ;
1 udi ssol uti g)ﬂgn of 10%;0 Pg}éﬁ&sﬁcﬁ&@g???&ﬁﬁ% %ﬁ&egﬁ%gﬁ’@glﬁﬁl
“Defippiony’hundee “Defefled descpptice)f. thd heveRiRn™r el ease i's

measured and the steepness can e.g. be graphically
eval uated after neasurenent. The tine period is

» LOX. 130 mnytes. F
TR Yl 5818 BB s A2 UL i EOle s ssoin o
conviasionalinethodideiethbewh lamthcoutickBY httehlaBliSx iHdR.
"Detail ed description of the invention". Tl%(e aci d

sensitive proton punp inhibitors are fornmulated into

pellet cores acgcordi to , conventi onal nethods,
Th‘”‘tpgg%tt"l‘i’%é‘?g A ?W?%ﬁ‘éﬂiﬁﬁgig{?é’ir@ﬁ?ﬁwn%@éﬂ layerebedore iapplaineshe lag-
timelébnkOBingahye! cores are coated with a delay rel ease

nodi fyi ng 1ayer before applying the lag. tine

controlling layer. This is acconplished by a further

.aspect of the invention, being a new inventive process
Thistig pecopmiiphethby # &irthgpasnesteofdhmentiannbeihgy epw ihventié process

. t.he.. .erijal | Si 5th i.d

for SRR e BT SR TIE <t B TBich 3u0rsi 6 omansignal comprising
he héigsEbiBRt it 4efi i
0 L s el L AR g it
delayiaelease saddiflying lpwiryarecogted kdth aehigh vRYEHOXHRGBIIbISES MEr (like

ﬁz}%%lulose,1 als? rﬁgerred to as HPMC in the fol | ow ng,
©-2- RFge* @yl methyl sellilasse plsp srferradsiorny FPMCSp dresfollawisfe, 8609 cps),
: ' Vi it VA | ubl ol ymer mak th
e TR ——
processiadgarheggbay incRPERNlikepdsSiBilf) 61 using higher concentration when

spraying in a continuous mode, i.e. higher than compared with solutions, and possibility of
using a higher spraying rate thereby giving a reduced processing time. This simplifies the
process, makes it industrially more attractive and more economic than existing spraying

techniques for these types of polymers.

Reported problems like clogging are also avoided, and thus there is a reduced need for

addition of extra additives, e.g. anti-tacking agents.

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
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20 spraying in a continuous node, i.e. higher than
conpared with solutions, and possibility of wusing a
whe@het95epr ayi ng rate thereby giving a reducedPCT/SE2005/001642
processing tinme. This sinplifies the process, nakes
it industrially nore attractdyve and nore economn c than
exi sting spraying techniques for these types of
pol ynmers. 25 Reported problens |ike clogging are al so
avoi ded, and thus there is a reduced need for
delaydtbldab©modffyi tdyar apth ldgiBSe céht@lim\ddat 4kl BE RGN
%ﬁother adengagg obtaiﬁéd wWth the ngm%%%%gggg iSIFE%nBS
befpregho oetar srd¢recaenativpirrapptied.i stic of the acid sensitive
proton punp inhibitor fromthe products having the
conbi nati on of a WD 2006/ 049564 PCT/ SE2005/ 001642 9
. i fvi | ay . ti . )
A (R BT ae B R ke BB B0 9, B9 s B viseeiy et
soluthepalytnet iretht ¢1g e oaitiolighg 18y@pitich @ e. oAby dok FhraSR atdihyl
of the invention is to use an al kaline quality of the
cellgloge ov pElavskpxypthph celiulos, (thedhitdslatsopefyrakto asrHE@ én Hrgollowing).
time controlli | ayer, such as e.g. hydroxypropyl
Thip gvss f-4- Siaéﬁ%ﬂ%agg"éﬁ Sof hydroxyethyl cellul ose (the
| atter also referred to as HEC in the foll ow ng).
This gives i.a. stability advantages. A doubl e pul se
A ddilsls plilst idissolutiomishickiceet eittiehBy ntiyingiof tHegn®rictdd8ted delayed
enteric coated delayed 10 pul sed rel ease pellets wt
pulsedrglepse Redsle duth sderiorroptedriptianifimmediagarsiaaing pellets/tablets, the

oSl o b | £ 8PR SSEC A I v

960962624 filliaR thom Inkd PepstlReB? in@&?ofa@iﬁé WleEiRixPiire t%g[e):lthgr with

_incorporating the mxture together Wth suit
suitallp tahl¢ting exxipiquiteintcsa tabted ba comptestiomor bynpathssthe tag-tiihe coated

Corﬁgsg‘xigfg% E%ﬁ%{,itsggpnlgga oy n%ljﬁeo ?tﬁle]gl q=]‘%@gttrrglseag,imr‘lé/gissaol\f/iggtle[]y%;, 'and
i | |1V ] bef th i nal
rrg SRS aSehARLAY By BAGIR HELLEL 5By a0

PPIzubpeiging tgyeaf t er the PPl conprising |ayer. Doses
foreseen to be used in the double pul sed enbodi nent of

the invention is in the range of 2 -500 ng divided

into an | di ate _rel ease portion_and a_ del ayed . .
Dosp b KRR 15 o 5P e pubaR cEDRURER: Sk st isdhe rnge
of 2dgiug§hge a;gvide%itihtoaéﬂl Hrh i AOPURADLRE £ £ dbtay&fi¥ase portion of
the acid sensitive .proton pump inhibitor, suitably in combinations of e.g. equal doses e.g.
60 mg + 60 mg, but doses divided into variable proportions are also contemplated, like e.g

40 mg + 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, gastric bleeding, ulcerous colitis, gastric ulcers, duodenal ulcers, gastroesoephagal

reflux disease and the other diseases mentioned above.
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60 ng + 60 ng, but doses divided into variable

proportions are also contenplated, like e.g 40 ng +
wa2dempseDoses foreseen, for the single del ayePCTeE®o3@1642

pul se fornul ati on enbodi nent, being 25 conprised in

the final preparation, are iijp the range of 1 - 400 ng.

The dosage forns are advantégeously used to provide a

nmet hod of treatnment for Crohn's disease, gastric

bl eedi ng, ulcerous colitis, gastric ulcers, duodena

U} E&ESHti BSOS agal reflux disease and the other
Brit} d8bnt ? bove. 30 WD 2006/ 049564
PCT/ SE2005/ 001642 10 Brief description of the

drawi ngs Figure 1 illustrates sonme of the definitions
Figusddlinsiratasisomeg g ithecdafingions gessl ialthis applicatientSeealsphke text in the

Def j before the Exanples. 5 Figure 2
parﬁﬁﬁg@t}%{segft{) ﬂ?glx ]% profile obtained fromthe

enbodi nents obtained in Exanple 1. Figure 3
illustrates the rel ease profile obtained fromthe
Figeeatdustenissholasapbfilnottxiasp frem the edbodinguitseobdained in Example
illustrates the rel ease profile obtained fromthe
1. enmbodi ments obtained in Exanple 3 15 Figure 5
illustrates the rel ease profile obtained fromthe
enbodi nents obtained in Exanple 4. Figure 6

F1g1|11]e Busihstakashd %aﬁ@b&ﬁ?@omﬁlﬁéd h%mqm: ein%@kdeh%mbwﬁed in Example
nbodi ments obtai ned in Exanpl e : Figure 7

2. ||Iustrates the rel ease profile obtalned fromthe
enbodi nents obtai ned in Exanple 6.

Figure 4 illustrates the release profile obtained from the embodiments obtained in Example

3

Figure 5 illustrates the release profile obtained from the embodiments obtained in Example

4.

Figure 6 illustrates the release profile obtained from the embodiments obtained in Example

5.

Figure 7 illustrates the release profile obtained from the embodiments obtained in Example

6.

Figure 8 illustrates the release profile obtained from the embodiments obtained in Example

7.

Figure 9 illustrates the release profile obtained from the embodiments obtained in Example

8.



Figure 8 illustrates the rel ease profile obtained from
t he enbodi nents obtained in Exanple 25 7. Figure 9

WO Rdoas195et es the rel ease profil e obtai ned fronP€TEE2005/001642
enbodi nents obtained in Exanple 8. 30 WO 2006/ 049564
PCT/ SE2005/ 001642 11 Detailed description of the
i nvention The dosage forns dt the invention conpri se
an acid sensitive proton punp inhibitor (also 5
referred to as PPl in the following) as only active
drug. In one special enbodi nent of the invention, the
PPl in the imedi ate rel ease pulse is another one

Detbheahdésbeipidi of the iventiked ayed rel ease pulse. Still this
dosage formconprises only PPlI's as active drug. 10
These drugs, acid sensitive PPl " s, are conpounds of

Th govp o RE A gf I ARPB HRREr it <o L3 PERRAPE R I (alo

t X-S-Het2 | 15
ref eg?glg%Pﬁ ﬁlﬁﬁe @B@éﬁ%@%%{y a%%{’%?hu [R5 N- RI6 20

In one special embodiment of the inven{ion, 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, acid sensitive PPI’s, 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
Het,—X—S—Het, I

wherein
Het; is

Ro Ra

Ry R N
AN 3 ~
or Rs
=
N Rl 6

Hetp is
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NN~S RBor AO NN HROH X=-CHRL1 | R10 or
wWORlBde/o¥ses ein 5 N in the benzi m dazol e noi ety PEESB2005/001642

that one of the ring carbon atons substituted by R6-

RO optionally may be exchan for a nitrogen atom

W t hout any substituents; Rl, R2 and R3 are the sane

or different and sel ected from hydrogen, al kyl, al koxy

optionally substituted by fluorine, alkylthio,

al koxyal koxy,Re i al kyl ami no, piperidino, 10

nor phol i no, hal Rphenyl and phenyl al koxy; and

R5 are then di fferent and sel ect edN: S
hydr ogen, jal k ylal kyl; R6' is hygrogen,_
hal ogen, /] omet™yl, al ky?" or all ; R6- R9

are the’sa or ferent and sel ected fron) hydrogen,
al kyl, al koyqy, hal®gen, hal o- al koxy, al kyligarbonyl,
al koxycar bonyl , oxazolinyl, and trifluoroal kyl, or
X =adj acent groups R6-R9 formring structures which may
be further substituted; RIOis hydrogen or forns an
al kyl ene chain together with R3 and R
— 11

R1 0 or
Rq2

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;

Ry, Ry and Ry 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 R5 are the same or different and selected from hydrogen, alkyl and arylalkyl;

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

Rg-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolinyl, and trifluoroalkyl, or adjacent groups
R6-R9 form ring structures which may be further substituted;

R} is hydrogen or forms an alkylene chain together with Ry and

R11 and Ry are the same or different and selected from hydrogen, halogen or alkyl.



10

20 R11 and R12 are the sane or different and sel ected

from hydrogen, hal ogen or al kyl. WD 2006/ 049564
wEONBEFEO5/ 001642 13 In the above definiti onBCEEKAD5/001642

groups, al koxy groups, and noieties thereof may be

branched or strai ght Cl-CB-gE@ins or conprise cyclic

all cyl groups, for exanple cl oal kyl al kyl . 5

Exanpl es of specifically interesting conpounds

In igeoiadelnitbus ) edpprodlier Soprsndo e i thace Nayde”
braﬁl:}% olf@trm - lCh&’lSN)I‘%E‘FP%SG Mc@ic'ﬁcﬁ grod]\Js, fr gvgample
cycloalkylalkyl.

Examples of specifically interesting compounds according to formula I are

OCH,




OCH2CH2CH2OCH3 CH3 101 NN CH2 SS-< N) HW

2006/ 049564 PCT/ SE2005/ 001642 14 CH3 / N CH2CH(CH3) 2
W0O-200604984 C H2-S--~ N:C H N O CH3 0-1 -</PAaT/8EA003D01642

HCH3 N\ --</ CH3/ SON/ NOs - H OCH3 H3C

CH3 14

Gt

N'_CHQCH(CHQ’)Z
SRy
o~ T

N
/
H
/
1 ¢ N
CHyO™ N S—</
N
/
H
CH,
N
S /2
CHay /N I <N
N /
— H
OCH,
HaC_A_-CHs
0 N
— I Z
N" cH—s—( H
N x>
I N “och,
H
HsC CHa

=z 0O
0

\ I N \)

N
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ON/ NCH2-S--~1 1 NOCH3 HOCH3 H3C CH3 O
LNC/ H2-S--CN N\ I H W 2006/ 049564

wERONBEFEO5/ 001642 15 OCH3 H3C CH3 N OC H3 PCT/SE2005/001642
CHZ--g-< NH Preferred conpounds for the ora
pharmaceutical preparation ggcording to the present
i nvention are oneprazole, a nmagnesium salt of .
oneprazol e or a magnesiumsalt of the () s enantiomer
of omeprazol e. Theobﬁéter the (-)-enantionmer of
onmepr azol e, being esoneprazol e. Especially

preferred igan aI Oli§alt of esomeprazol e, and
nost espeC|a#? esomepr azol e magnesi um

trihydrate. 10 | an ther efbodlnent 1of the i nventi on
t enat opr azol e or Sin ners or a
salt thereof, or a salt HIé’)T“tSe opr 29 , | s the

active drug. {jll

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 mést especially preferred is

esomeprazole magnesium trihydrate.

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

salt thereof, or a salt of tenatoprazole, is the active drug.

In a further special embodimert of the invention tenatoprazole or one of its single
enantiomers or a salt thereof, or a salt of tenatoprazole, is the active drug in one pulse and

another PPI is the active drug in the other pulse.

Doses
Doses foreseen to be used in the used double pulsed embodiment of the invention is in the
rangé of 2-500 mg divided into one immediate release portion and one delayed release

portion of the acid sensitive PP, suitably in combinations of e.g. equal doses e. g. 60 mg +

60 mg.

The invention also provides doses divided into variable proportions, like dividing the dose

in proportions belng 20% + 80% of the total dose in one contemplated specific
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In a further special enbodinent of the invention

tenat oprazole or one of its single 15 enantioners or a
W@ a00b/0843e+ eof , or a salt of tenatoprazole, i s PEESE2005/001642

active drug in one pulse and another PPl is the

active drug in the other pulse. Doses 20 Doses

foreseen to be used in the used doubl e pul sed

enbodi ment of the invention is in the range of 2 -500.

ng divided into one inmedi ate rel ease portion and one
emBatiaped] i plopesiens beihi BOR 0f0% b€ 1Rtothl 86%h A SRbmplared

sujtably in conbinations of e.g. equal doses e.qg. 5
speggic-embsdiment apd evanefuttherdn praportains beinzodiotl e S0 $€5 third

portions, like dividing the

| vided int i abl e pr
corfsb b i Bibo Geta B Rt rosind msomm herpesalde dvidins i

betivBerPiR8 i : i4E 006/ 049564
PU%E%%%%F%%%%i%P@%E%?%%S? P]O‘%Pg'port i ons bei ng
30% + 70% of the total dose in a 2nd contenpl at ed
speci fic enbodi nent and even further in proportions

Dossg frgseanotos theinagle delayedireldase quise dophahibch apbaiifie, being

i i t hout l.udi th i bl
corf 08 LT me b Pl or R i i Yenghoh o A0 ot Prsiraib thandose is 2
—2@1Hn§yﬁ@rh6§t%?§3ra9f;}rthé@&ei§59q §Snd Or eseen, for the

singl e del ayed release pul se forntl ati on enbodi nment,
being conprised in the final preparation, are in the

range.of 1 - 400 ng. Preferably the dose is 2 - 200
quﬁfé%§H§ nost preferably the dose is 5 - 120 ny. 10

el | - AC] ensiktive PPl . conprising cores
The sRICPelBeT EPLpHI AL OB o By PERBRYAE gy
togathdr bvifhhsHafas@utit B! doYe g LR LAt
gcorelma_terial fn ?Lg(3orn1%%ﬁgggf?g§égg§§%%%#%58#%1bnn0f
pellets ageording tasonyentiwdb methodsAnong exci pi ents in the cores

may be nentioned, without restricting themto;
diluents/fillers, pH regulating additives,

AmSHSERIHET AR ' Laders etc. qln.a
. prg;ferrﬁed errbk%g?%gﬁ%a&?} ﬁg&glg?éedn&f@ﬂlg es%&é&gﬁ‘ﬁ]{mof
diluents/fllers qifpeputeding additives, disintegrants, osmotic agents, binders etc.

In a preferred embodiment the core material is exempt of acidic compounds.

Acidic compounds according to this invention are compounds that give a pH oi; 5 or lower
when dissolved or suspended in purified water at a concentration of 10% w/w (at room
temperature, i.e. approx. 20 degrees Celsius), and measured with pH-meter equipped with

a glass electrode or ISFET electrode.

In the case the core material is prepared by the layering technique, seeding materials can be

chosen among but are not restricted to, water soluble particles as; Sugar seeds (USP), also
known as non-pareils, salt crystals, etc, or water insoluble particles as; silicon dioxide,
glass or plastic particles, microcrystalline cellulose (e.g. Celpherem) etc. Suitable types of
insoluble plastic material are pharmaceutically acceptable plastics such as polypropylene
or polyethylene. The preferred plastic material for seeding material is polypropylene. Also

small particles of the active drug itself may be used as seeds.
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Aci di ¢ conpounds according to this invention are
conpounds that give a pH of 5 or lower 20 when
waele®sokssed or suspended in purified water at aPCT/SE2005/001642
concentration of 10% w w (at room tenperature, i.e.
approx. 20 degrees Celsius),rpnd measured with pH
nmeter equipped with a glass electrode or |SFET
el ectrode. In the case the core material is prepared
by the | ayering techni que, seeding naterials can be
25 chosen anong but are not restricted to, water
sol uble particles as; Sugar seeds (USP), also known
Seesls havnpsize diametes an theanygsst 1001 -2 tram, mefevadliein the s@bebf €.2- 0.8
g&{icles as, silicon dioxide, glass or plastic
m“g qther preferpd alisenave 4% 0-fn d-20am andgsmost ereferrabsiphdinmet is in
li i nsol ubl e.pl astic.ngterjal .
meg?lggtep é?mléggﬁcgfg&ggég PP ey Bt HUH A CESRETRY ution/suspension
of the hytvecnpstene, wgebet Wah AWiRREn ﬂﬁtaﬁfe%foﬁﬁﬁge%#%l‘a@%; tobtain a
material for seeding material is polypropy e. SO
corgovidhap¢edduringal deposifedlnger acmprising thegactive ehig. may be
used as seeds. WD 2006/ 049564 PCT/ SE2005/ 001642 17
Seeds have a size dianeter in the range of 0.01-2 mm
A REs i anag . 2= ot her .
pr efrg%?ggy%?@gédgglte?ve i %H%'elgh&lll 5 %a?ﬁ[r}]legag%m é@rn%i\:ﬁe pellet cores is
varedefithin e dasow eligdiBumRinePrefdabl thel Vigiafign 8 LtHe dishi Qer-itl 1%
The seeds are e.g. sprayed with a

. s y
POPG%IBE & peligte/bgads iovarisd sp dig Po% by weighhef the popudation is within +/-
o ther with a bjnder in,a sujtable .
1073 4P ne bART IR Tiks RoalbicHioyed b9 o0 RE Bugpize of the
tarfiaY higrAld BRRSs! rarQRTRY ised j g. A
Safugther prgferfggggﬁﬁﬁﬁi%%nt gfﬁ#ﬁg'pﬂgg ?%%E&Fgaehat
mantfectetied e ttler exdfustonesphebhieationoresesk,she wabin@b Vrhiilaid liquid
nar row di Sflﬁﬁeii ution. Preferably the variation of the

usea F%et uje q toﬁ)thﬁb]ﬁlﬂpaicieél?ﬁ 'ﬁms‘@r pkiginegd @a’dlg p!ogulation of
pel%@{ Y]/?l%n ?‘% lggﬁ%g?f?&%e%%is\g@é(g E%eescl’feet %e&%gcﬁ%lﬁg{ltléq%nof*ﬁq gtarting

seedsare.d) @A phiedy 6flsillyort @ibkide kédd8 ds iforsint & @bt ﬁspgcg.
starting materials, process paraneters and/o y

sieving. If the pellet cores are manufactured by the
extrusi.on roni zati gn process, the anount of )

In o POl i vt 06 PBle DS BrfoSlpYe (RBSTTdngY o give a
opliABbn bipdIEEEEs f\ehith 358! . | opulation ..
P R Tt Rorays? R RV P ki o i which
85Ysiszetabnd opiaséeveiveitlr 0.Dwih operfigst he starting seeds ,

e.g. non pareils or silicon dioxide seeds, is
important in that aspect.

In a preferred embodiment of the invention the pellet cores are sieved (after drying) to give

U,

a population of pellet cores in which 95% passes a sieve with 2.0 mm openings and in

which 85% is retained on a sieve with 0.5 mm openings.

In a most preferred embodiment of the invention the pellet cores are sieved (after drying)
to give a population of pellet cores in which 95% passes a sieve with 1.6 mm openings and

in which 85% is retained on a sieve with 1.2 mm openings.
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In one enbodi nent of the invention the pellet cores

are sieved (after drying) to give a population of
w@eitobe1956pres in which 95% passes a si eve w t hPGI/SE29N3/001642

openings and in which 20 85%is retained on a sieve

with 0.2 nmopenings. In a pfeferred enbodi ment of the

invention the pellet cores are sieved (after drying)

to give a population of pellet cores in which 95%

passes a sieve with 2.0 mm openings and in which 85%

Delag reletseimellfytig layesi eve with 0.5 mmopenings. 25 In a
npst preferred enbodi nent of the invention the pellet

The.gslesrelgage momg (afer drat urayph@n) onto thegéorenatepial uhdbdparhtes the
95% passes, a sieve with 1.6

tag Pl BelsPip My o e BB et dyfealoice ol owporaion
564
Ofﬂ&m %2005@0%%642& g 1§%e“?é@r%9@$ ea%oeyl?}%rol?afﬁﬂ g ayer

The del ay rel ease nodifying layer that is applied onto
core material, and separates the lag tine
Th‘l?o (dglay |rﬁ1§aﬂed§)@ilfwlﬁg)mri¢en@ﬁsemwmar soluigle polyenek (), talc and a

i ncor par at hydr ophobi zi n
hydt%’%ﬁ?% g?“l%i X&){ 5 Etithe Cﬁﬂlf@%ghey%fevp bensisting agMg-
steabatd, rgyﬁoerﬂtb@hgﬁ{ea%drs%h%ge Fﬁﬁﬁéh‘ g layer conprises a

wat er sol ubl e polyner(s), talc and a hydrophobi zing

agent which e.g. can be selected fromthe group
stearate, glyceryl behenate and

cong ting of |
Waigheg Bﬁf’ @Hﬁr‘i g%bﬁﬁ?lax gsleaspmpgifiing dasien Breechossinytobe solidh
1 gded f chosen 't
Pl S B a8 0% T8 B o Tmlsopean
Phafmfespodi® A166InaaRE OF BEhiR G s B Las
Al so m xtures of such poﬁlbyrrerg ar‘gﬂc tlaet%?grﬁgéégft%g ifiVention.
use in the invention. is also inportant the del ay
ease n a er ges not |nclude compounds
Itis aﬂo é’oﬁg{%gﬁle 1%39 Tede & d3yeh dass Ipatr@bsdy cP@pawidd having
fr QE I osi ti on,
ﬁ“’“ﬁ Bofls Bt PRboo e s SR oPinbiie 4 Bihn £
comﬁfbéu‘son tsheh ased. @ aagbomers or enteric coating polymers. Thus, the release

modifying layer is free from compounds having one or more free acidic group(s).

Examples of watersoluble polymers to be used include; Hydroxypropylcellulose,
hydroxypropyl methyl cellulose, polyethylene glycol, polyvinyl alcohol, polyvinyl
pyrrolidone, polyethylene-polypropylene glycol copolymers and the like.

The ratio between the water soluble polymer and talc is in the range of 1:1 to 1: 8 (Wiw),
preferably in the range of 1:2 to 1:6 (w/w), and most preferably in the range of 1:3 to 1:4

(w/w).

The ratio between the water soluble polymer and the hydrophobizing compound is in the
range of 3: 1 to 5:1 (w/w), preferably 3.5:1 to 4.5 : 1 (Wiw).
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nodi fying |layer is free from conpounds having one or

nore free acidic group(s). Exanples of watersoluble
w@iogiease4 t o be used include; Hydroxypropyl cel PCi/8E®05/001642

20 hydroxypropyl methyl cellul ose, polyethylene

gl ycol , polyvinyl alcohol, pII@I yvinyl pyrrolidone,

polyethylene polypropylene gl'ycol copol yners and the

like. The ratio between the water sol uble polyner and

talc is in the range of 1:1 to 1: 8 (wWw), preferably
Whieth tﬁdmatélaswlﬂal@ ol¥indr #0thd d6laf Nléf@se nﬂi’&ijfylﬂéslﬁye? helRlabloyoe

|ntherang1 1:3 to 1:4 25 The Tatio
ltwgt(@]rthg Mllowieg plod yﬂfmrechmwsﬂ-ﬁ&) it is having a

c@ dr ?r%pﬁ; | % gIF gh{eggxp % S[QS—lé({‘]’{gtoggg)rer: Sx%?ef}g\ﬁ;,}f th@@ml tg% of 60 —
81%%@ aosf}&% E&gév%%gq{l:liz{ ggpﬁsgée%ted]a? SW&nC%l"IﬂfaﬁoH.gﬁ}cgf&olymer s,

sol ubl e polyner rel‘ease no

amn@kqhmsenKmnmbEFfhmﬂﬂqxaaﬁopyl cellulose (in the
followng also referred to as ETC), it is having a
hydroxypropyl content in the range of 50 - 90% or nore

era he ran of - 81%. and a vjscosity
B8Rl P 5t Rlet ok o8 L et ot oot a
ar miw 61 i c
WaltAq ual oér;IF he 1hny%re ?E%g?‘gg?f? it i P Hfgolggésf g(]()) n{yﬁn&ﬁlg{lc&wfsu?mmed
hyduseypropyt eelsilass peded reférrddte ak DVEPC) on, as a water

sol ubl e polynmer in the del ay rel ease nodi fyi ng | ayer
do not include Low substituted hydroxypropyl

In a;&éiieiéf%? 2 bo%ﬁg’? é}ﬁéﬁ? Mvggttl%n th]e z‘véﬁ??ﬁ(e%iz%lg élgennt "ils selected from the

grofy ebmeRRtap bZMgflst@ﬁﬁ@LBt gl&&rﬁ@eﬁéﬁa@éjarfcf i Steryd rflﬁH Fate, or from
consi sting of My-stearate, glyceryl behenate an

mixgeehithereet eryl fumarate, or from nixtures thereof. 15

In one specific enbodi nent of the invention the
wat er sol ubl e pol yner is hydroxypropyl cel I ul ose and

In ohd&pdd &ﬁ@ﬂ@h o, arate. 1n.this
B Oen‘?jp nt o éﬁgﬁ |ﬂ?16vlgﬁ ﬂ%cr]wl‘\l%eﬁ%gé G R hydroypropyl
cellutosk mth@hyc&ypmomﬁng)m cﬁmapmﬁgist@iratet he three

exci pi ents hydroxypropy? cellulose, talc and

My- stearate, disregarding m nor

In this embodiment of the invention the delay release modifying layer is only composed of

the three excipients hydroxypropyl cellulose, talc and Mg-stearate, disregarding minor
traces of solvents/ water that may be remains from the coating process.

In this specific embodiment the ratio between HPC and talc is in the range of 1:1to 1: 8
(w/w), preferably in the range of 1:2 to 1:6 (w/w), and most preferably in the range of 1:3
to 1:4 (w/w).

Further, in the same specific embodiment the ratio between HPC and Mg-stearate is in the
range of 3: 1 to 5:1 (w/w), preferably 3.5:1 to 4.5:1 (w/w).
In an alternative specific embodiment of the invention the watersoluble polymer is

hydroxypropyl cellulose and the hydrophobizing compound is Sodium stearyl fumarate.
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20 traces of solvents/ water that may be remains from
the coating process. In this specific enbodi nent the
WO 2106/04495¢¢ ween HPC and talc is in the range ofPAT/SEI005/001642
1: 8 (ww, preferably in the range of 1:2 to 1:6
(ww), and nost preferably iyy the range of 1:3 to 1:4
(wWw. 25 Further, in the sane specific enbodi nent the
rati o between HPC and My-stearate is in the range of
3: 1to 51 (ww, preferably 3.5:1 to 4.5:1 (wWw. In
an alternative specific enbodi nent of the invention
the watersol ubl e polyner is hydroxypropyl cellul ose
Lagrime comarailieg 6B@obi zi ng conpound is Sodi um st earyl

f . 2006/ 049564 _PCT/ SE2005/ 001642 20 .
Th HIRER! Gnrotie fef RIRPaaR bralivivaesTy Mioier oHblcgioty eplike c.z.

hydréRyBfopSRARA] ' i it e
sk prop BB Rl akcOnh, & SGOSLI Rl PAL B & gy sotvl

. polymerd es wsedi lekein orpune nuter Tbleble@olyric, Wakesol@lt YRymSr, or

.polyner" as used herein neans a water sol uble polyner,
mv@va? QF‘S?@SI H?%F@eréo‘ﬂﬁhy high vissesityi™in thie inyentsancis remakdedemsapparent
BT\ S QJP o ¥ j P ty" in this.j.nvention is regarded an
s ot NS RO bt Nl EDL R0t SRR o e

alteflafvOHe Hiregeah TdEdmachBsh Lo PEGREHINDtebRtidS tHe 1§ Pharm copoeia.
al ternative the European Pharmacopoei a and as second

In cagetafthatttésiseare idescgBedimabatia pbaromiapoeiak ithe aseehodf inttheBuropean one
h test% are described in both pharmacopoei as, the nethod
3 PRVEHR°Eur opean one . 10 has preval ence. In an
al ternative enbodi nent of this invention, the term
hi gh viscosity is regarding an apparent viscosity of
In 0MMtendRtise embsdimsnt sRthRARYERon, hORBASVIECREY is kESHRY an
according to as first alternative the European
appaseRiriRtesipoel W0anBasdsps apdndprok.eT B0 inPes (cps), tdSted Becording to as
ase of that tests are described in

firs IR OB P onhl RS B Popia e SHEoH LSRR B 08 e -
Pl BT L o AR el o
the Byirpesh onkdagprepaleecet s forming the lag time controlling
| ayer, i.e. after any solvents or

The essential component, the high viscosity water soluble polymer, constitutes 51 ~100%
w/w of the components forming the lag time controlling layer, i.e. after any solvents or
dispersion/suspension media from the spraying solution/dispersion/suspension has been
evaporated. Preferably the essential component constitutes 70 —~100% w/w of the lag time
controlling layer, and more preferably the essential component constitutes 85 —100% w/w

of the lag time controlling layer.

In one alternative embodiment of the invention the lag time controlling layer comprises

mixtures of high viscosity water soluble polymers.

In another alternative embodiment of the invention the lag time controlling layer only

comprises high viscosity water soluble polymers of the same type but having different
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20 di spersion/suspension nedia fromthe spraying

sol uti on/ di spersi on/ suspensi on has been evapor at ed.
woe@besEd y t he essential conponent constit ut eBCT/SE2005/001642

-100% W w of the lag tine controlling layer, and nore

preferably the essential conponent constitutes 85

-100% ww of the lag tinme controlling layer. 25 In

one alternative enbodi nrent of the invention the |ag

time controlling |ayer conprises mxtures of high
vissdsEieesdisrygavding rtra8@ hmbings BOSHVEIS wakd} (R MdYHe remains from the

al ternative enbodi nent of the invention the lag tine
COaEBEHPFASEISi ng | ayer only conprises high viscosity water

sol ubl e pol yners of the sane type but having different

WD 2006/ 049564 PCT/ SE2005/ 001642 21 viscosities,

| (3T : ter.that ma

L S AR T SRLOH G e Y S
corarises matodemtetyrblidiimeqialiof oftdie dr yRe highrviddasit) watet sdTBble

controlling layer 5 conprises a noderately alkaline
polyngy Gomposentp sechas ampederdiely lallialise gsility oflHPBFC spbLHEE. With a

h..Gonmponent .. such .as a noder y al kal i ne .
R e e S e L
ivektepH tdheRiméhstie@ Actr$GO R ParkE %‘1'? - i
s nmeans a qual ist§ t%at %i ves a pﬁoﬁ%&%ﬁ%ﬁ\?é 0-9.0. This
featasrcgivel stapility ddvantages ap deiddsigerfopa. bet ween 7. 0-9. 0.
This feature gives stability advantages to the dosage
form 10 In a further alternative enbodi nent of the

: : ) ] y Ly
i d RO RO E SOPLL AL L850 Bl e oy

conprises a sing

confy@isysEingle- eh VG sRS %A sdlib® Nfe. HGOQSLHaH
10096m/m§of %he Iagﬁtinescont?g%ﬁgﬁg ?ayer, Eéitiponent

congfityiee 09 %i wiy ofithe bigdimeicingrotifng Isydrydimegdrdingttace tlatnts of
lma?/ be rﬁﬁ?i ns.from.yt hg cotﬁti ng. process. Wth a single
solvepis( Water Mt wiay b remajes Fem the oating greresad Watls? pigsle polymer in
: " i ni limted r.ar
thisBEb AR cBisRHE a SHAE FBler RRIOE Rt bl [RREE range of
polyuerchain lemdthedisiibatelatandamyahgoialbag tine
controlling_ | ayer applied onto the del ay rel ease

Thertatal oy of llag léme gottlléing laxercppliehonto thef dedayt gkense mheifying
laye(iic?dS éc{rgsdislcggsetnl £0 (f:t%arlte Ilgeedegi?eldy 13;9 tigneel (?oarst}?e gelg’esder)elegg/e pulse) by

testing the in-vitro dissolution.

The dosage forms of the invention are having one portion of the PPI with a lag time in the
range of 1 - 10 hours preferably 1 — 8 hours or most preferably 1- 6 hrs. In an alternative
embodiment, the dosage forms of the invention are having one portion of the PPI with a
lag time in the range of 2 -10 hours, preferably 2 — 8 hours or most preferably 2 — 6 hours.
In a further alternative embodiment, the dosage forms of the invention are having one
portion of the PPI with a lag time in the range of 4-10 hours, preferably 4 — 8 hours or
most preferably 4 — 6 hours.

The man skilled in the art understands the lag time can be controlled by the amount and

viscosity of the water soluble polymer in the lag time controlling layer, such that an
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testing the in vitro dissolution. 20 The dosage forns

of the invention are having one portion of the PP
wWawnaok/owsbeag time in the range of 1 - 10 hour SPCT/SE2005/001642

preferably 1 - 8 hours or nost preferably 1- 6 hrs. In

an alternative enbodinent, the dosage forns of the

i nvention are having one portion of the PPl with a

lag tinme in the range of 2 -10 hours, preferably 2 - 8

hours or nost preferably 2 - 6 hours. 25 In a further
incRh$SS MR WeseEPRRBIeT R s I 11032380 ;l% lﬁ’ﬁe.gﬁ 881 also know that

i nvention are having one portion o e wi PR &
ext¢rayetlagrémees, i kdongangrandD- 1L-1), oo ureSintrestiaf €5 adMiovedas 8

hours or nost preferably 4 - 6 hours. The man skilled
formylatines a1 exex ﬁﬁég Homritie huien bedy withsimeaandibatcthebewsifit efitherapy

e R e By A BT S 38 S ventin
ivédsoe 1RRAH i o, | i
B SO AETOSEIBRELOR G, LA SRE Py i
by the mean shiéllediih theadrsid skidesiretthat  extensive lag times , i.

e.longer than 10-12 hrs, not are intresting to
achieve, as fornulations are excreated fromthe hunman

] ' e it _of .thera

A e iorthiitirtd Soner A bl or Nl Qe R R mve
(hyddokisrop At hétBly R¥IATBIG I TRE (hyftirSxsleB¥@REINDGsEY, P By & Bropyl

fornmulas for lag tine controll'ing | ayer application,
cellypserangdrathes polyisgcampdidsi sach ashpedtineandpactiatdsl (eq. calcitumepectinate),

arf if so desired. A group of preferred water sol uble
locSf berine e sfagacanth g onBIP VT gabic, Enripggem, tara gum,

e , .

cor e PSS O e ST Sl oy BYGREEEEN e/
polyshylsaoritas,ipdboxgtthyiehs ppciypropylehe @pbiyi P MBnls®), or a

.calcium pectinate), |ocust bean gum tragacant h gum

mixiyrs thegepdy FRnpelyaisisdo be drelided dn ghennvangion aljarmcludes such
e RO s PR g P a0,
reqERINEIYBE NibR RBCBAtyY ONYRTBENLHE nFAROIAIB] BIEC orades are

; Natrosol
(Pluronics(r)), ora mxture thereof. EEC polyners to
250tfeor Agiualde dvitmthe tielldwiug titpe alesighations; HHNIBEERS B4R, FR, MHR,

V], SCOS| grades when tested in 1% solution fullfills
l\m’e@’ﬁ’ﬂéb‘é-speci fied viscosity

Especially preferred high viscosity water-soluble polymers are polymers of the type

HPMC, polyethyleneoxides, HEC, xanthan gums, guar gums, or mixtures thereof

Most preferred high viscosity water soluble polymers are HPMC or HEC or mixtures
thereof.

The lag time may be adjusted by the type of polymer or polymers mixed, and amount of
polymer or polymers mixed, used in the delayed release controlling layer. Also the ratio

between mixed polymer components in this layer may be used to adjust the lag time.
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requi rements for "high viscosity". Non- [imting
exanpl es of such HEC grades are Natrosol 250 from
wowalbersewi th the foll owi ng type desi gnati ons; PEFSE2005/001642
HHR, H4R, HR, MHR, MR, KR, and GR 20 Especially
preferred high viscosity watgr-sol uble polyners are
pol yners of the type HPNC,%%ﬂyethyleneoxides, EEC
xant han guns, guar guns, or m xtures thereof Mbost
preferred high viscosity water sol uble polyners are
ar 5 The lag tinme may
Op Hg%gé?%gtg Eéj:b l%ﬁoﬁrz&ﬁ%ﬁﬁr({? pgélfe?ﬁ%rregor pol yners m xed,

Thepedvmnslyrdes@ibed pollatsrraving a Rl tithe tentrollkedlayers 8@ ak Oné Bléernative
del ayed rel ease controlllng | ayer. Also the ratio

empedimenirirhs me@fmrywte deo gpmasietiswith atdmpsrsucaya@ﬂutwagsumnswn of

006/.0495
the S tabdnGahRh ahiT sBbe ot v uditanlly & bt FhessoRgne is
perbdMefl if R5uiRBld &atifPESRralRe t& sﬁmnwlwcd}@éwx&%nd PPI

pellets having a lag'tine controlling layer, Tare as
comprsmg hpemizbosited onrtbw of e tdg e cbetrd el e Bivixgadrethmediate
prayed, with a di spersion/solution/suspension of
relqape P whenytherfnel PirpaTRtion inaderiststedbl e bi nder and
optionally a surfactant. The coating is 5 perforned in
a suitable coating apparatus, to obtain pellet cores
having a 2nd ppj conprising |ayer deposited on top of
the lag time controlling layer, giving an i nmedi ate
Entest easttngiay e é) whé seronetirig lnpdr(pr epar ation is
adm ni stered. 10 Enteric coating Iayer(s) and

BeEERRGR 49 ERean ORI eRgRiodlt Fpellets fegy iy optionaly be
cov‘éi?gd' Witebhe/ oﬁﬁore%@rr Bl &inWRerFhpi (ﬁsﬂi@gﬁﬁmg %Bbmlﬁqg layers

in water rapidly d|S|ntegrat|ng s bcoati'ng Tayers
Cor@mﬁmg Bhaﬁl@amr«a:}%elmelntsadptlenailypmelmﬂmg@ﬁtalmn abmyounds such as for
oun as for 15 inst

s e BT R RihS A ey o S5O Ron of the

layaed peiditefointhe oawpagetid eatigg 1dyee | ayered pellets from
the outer enteric coating |ayer. The subcoating | ayer

as well as the other type of layers, such as the |ag
Thé étﬁ@o&ﬁﬁ@tlﬁ}@r Ly GQn as the other type of layers, such as the lag time controlling

layer, can be applied by coating or layering procedures in suitable equipments such as
coating pan, coating granulator, centrifugal granulator or in a fluidized bed apparatus
(including Wurster type) using water and/or organic solvents for the coating process. As an

alternative the layer(s) can be applied by using powder coating technique.

Suitable materials for the optional separating layer are pharmaceutically acceptable
compounds such as, for instance, sugar, polyethylene glycol, polyvinyl pyrrolidone,
polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, methylcellulbse,
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.
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| ayer, can be applied by coating or |ayering

procedures in suitable equi pnents such as 20 coating
wW@aovs/0eded | ng granul ator, centrifugal granul atPCT/EBE20051001642

a fluidized bed apparatus (including Wirster type)

usi ng water and/ or organic ?%Ivents for the coating

process. As an alternative e layer(s) can be applied

by using powder coating technique. Suitable materials

for the optional separating |ayer are pharmaceutically

acceptabl e 25 conpounds such as, for instance, sugar,
Wheo thé&ipm&hzﬁrsab@aﬁﬁ la,yelp@b%ﬂﬁlhéﬁyﬂo tRY (o Blelt gep& 1% e¥s i ]%

al cohol , v acet a hydr oxypr o T
confpisyA egia B@télggness elihgymasamp fb%neshybd It}t@(qmllonqd)slubcoatmg layer is

di d
B b ER RO LSS SRRt

dlffpslaxs barcier encsmay ad:tcas arﬁPEbuf@érQing!bhé THd ptRh8l suBddking layer may
such as for instanhc

. tackj and ag& stati c agents,

TpHYg %&Eﬁwlg% 1stabyity of ihe(aghyaHbeiansg ahsl/or3be phytsical preperties of the

dosdpafhehi ng substances and other additives may al so be
included into the subcoating |ayer. WO 2006/ 049564

PCT/ SE2005/ 001642 24 Wen the optional subcoating
d pellets or tablets it

] ' lied ta the |
pingfy Ble o TRPine T Dmersapieallvh ek e omeliva sranang layer are

covérbdi 6k 1088 8r gord éiﬁelﬁpédaﬁﬁé laySid @9%fﬂgrhgsuht €leodtth teclbﬁuque The
normally only limted procéssi ng con |t|on
entegig 5o/ IAYeTImagienial mpy bg ispsrsed on dbsaliéd msdither Water oreih suitable

fferl zone. The opti onal
orsB R o 8 B ot oD 8% rompizaperariny pr iy
combfnatlhmg odi tle ﬁbﬁoW!.ﬂngaﬁ ibe @isédd} @/g0 boltiensiWBdpe Alonk 0P P@e’iﬁa’cﬁiﬁc acid
age form Flnall , the cores having a

cop (ﬁgﬁ‘e’?r ﬁeé%ﬁ PPErte ihthalats, by d@ﬁm@pﬂ wethylogllelosaydhtiodate,ng
hydlloﬁyﬁﬂbpﬂrrﬁeth}lgelméf&r R R, ueﬁﬁatg{ }i.)(ﬂg&; ?xélecﬁgt%{e Lp%tha?eﬁ%l ceflulose

| ayers” by using a suitabl 6 coa

acet@g ﬁ@mﬁl@tat@ apibogyinafst ethplicelhilade, sieflaber dihsmlitﬁﬁié efferic coating
d in either water or in suitable organic

kwegg? Y- As enteric coating layer polyners one or
nor e, separately or in conbination, of the follow ng
can be used; e.g. solutions or dlsper3|ons of

Addiiven schyasidisparspes, C@bp@mty,rmme;nts;aldﬂuioml@oapmm%

: | cel) ul.o pht hal ate, 15
Dol o O Y P b tnac i e B e e ey oo be
inclygled ynto thel enterizt @hengdhiyba mlieii‘ cof@blintls@8% be added to increase film

thickness and to decrease diffusion of acidic gastric Juices into the acid susceptible

material. The enteric coating layer(s) constitutes a thickness of approximately at least 10
um, preferably more than 20 um. 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



10

15

20

25

30

acetate trinellitate, carboxynethyl ethylcellul ose,

shellac or other suitable enteric coating |[ayer
w@eiogerss) . Additives such as di spersants, coPOY/8ER085/001642

pi gnents, additional polyners e.g. 20

pol y(ethyl acryl at, nmethyl nethacrylat), anti-tacking

and anti-foam ng agents msty2 | so be included into the

enteric coating |ayer. Qher conpounds may be added to

lncrease fL#g%uthickness and to decrease diffusjon of

optiguizef} ot gardkiprrauip,in selstimiodthe felegied ROlXMSEBp Bl eited other
[ The:: [ ' r(s) constitutes a
add{}ﬁ;ie@ hgtggheo#E %%J‘p%rg%rﬁng? gﬁ} bg%eggélgt ( 12) m preferably

nore than 20 m The maxi numthi ckness of the applied
enteric coating 25 layer(s) is normally only limted

In thY alwérﬁaﬁ,%wdﬁ%@ bt 'hg NSvenfiBY bg@lggeﬁgﬁgggétw 1R t}‘llgﬁgave 1o

contal ning layers, and Specl al erit coa
optioAyl&eSond@EBP] pattid cwealiriging 1 (fRERUN isMddataftand pllkewhen
pl asticizers to obtain desired nmechanical properties.
a terqsl) aader dhe eptericgaating fayen stenpletstage mixad widls iminedietd
to, trjaceti itric acid es 30 ters, phthalic acid
releg S Rets SRty O Stk o), Helgier ar i) ooy e i hand
l; r : t r
T e B R, P LR v o
finalV\BrepBAG.60 4 BAtb i /ISRREODRI 094 fdlRe atbarojpirhediate delfiserpulse of the
each forrmula, in relation to the sel ected pol yner(s),
PPIgan be pespasdher additive(s) and the applied anount of
said polyner(s). In the alternative enbodi nent of the
i nvention being enteric coated pellets that have no 5
Pro€§ i onal second PPl portion conprising |layer (giving
an i medi ate rel ease pul se when adni ni stered) under
Thet fireil preperationcafahe ppséra ywrentisn efe madel aetardangeo folioedngwptihciple

[ di at I |1 et t abl et f i tabl
polESES Fo RELERE BEUELSr ) ot (01 sul bl e
Do S0 SRR SO g s v

punddy i6RdEta (FPT) 45 thé Belybetite ardel ayed rel ease pul se and an
i mredi ate rel ase pul se of the 10 PPl can be pr epar ed.

ID qedegthe pelfefecordsmitainnddp stcat]) with agfelaytelepseamedifying layer;
1) Icga%lerl%tthé) crllelg}; reelerartgéj Sloaﬁﬁc/i%; sliyrc]agedt Ig)ellfe’? lcgrgs%br%o%ngc{ hom £e|:peﬂ) with a

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

polymer;
IV) coating the lag-time controlling layered pellets obtained from step III) with an outer
enteric coating, and an optional subcoating layer is applied before the enteric coating layer

is applied;

V) incorporating the pellets product obtained in step IV) together with other 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
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process for the first alternative enbodi ment; 15 1)
preparing a core material in the formof pellets

W@ 09pnisbg an aci d sensitive proton punp i nhP@I/SER005/001642
(PPI) as the only active drug; I1) coating the pellet
cores obtained in step I) mkfh a del ay rel ease
nmodi fying layer; 111) coati é the del ay rel ease
nodi fying | ayered pellet cores obtained fromstep I1)
with a lag time controlling |layer conprising as

an REAEHAE 1RO MAREH in Snd bdhbdhSR VT iie/inP@tRh if 4B of 8ffe or
polynmer; 1V) coating the lag-tinme controlling |ayered

moredhblet(s. obt ai ned fromstep I11) with an outer enteric
coating, and an optional subcoating |ayer is applied
before the enteric coating layer is applied; V)

I: ' pellets pro t _obtained in step | .
Opt 58T PR B PR s L3N b PRUAL S R 8P b
coafif@bhhdgh 6&%n@fb1ib@édtﬁ%ﬂhye¥,“%@i‘ﬁ§t'm_ Ribdla®y RleasdbMhO BPI, are mixed

i mredi ate release of the PPI, into a capsule, sachet,
togethemhelforie pharporationpetd etapselystaciatf atihidet. The pel l ets

giving i medi ate rel ease are prepared according to the

art, i.e. a core material conprising the PPl is

| i , . ’ ,
For B e et B0 BBl ot 138 BBl BR0PRERDR, e
followirpratesgnd the enteric coating |ayer. These pellets

gi ving WO 2006/ 049564 PCT/ SE2005/ 001642 26 an
I) prepedng atcerermagterdaldn thel foun jof pelietoermpsisingimanid seplitive groton pump
. hnvention in the formof one or nore tablet(s).
‘“h‘ébf’ﬁ@?msﬁef’?% agYq ‘g‘j{’lg’ product obtained in step 1V)

1) &RfnPeld Ril1s: LAM dMhifidh £ i ' i ;
)optignaﬁﬁgubcoatinéﬂ?%yg%%&gﬁgﬁﬁga%ﬁ%?&?g%gﬂgg eaggﬂ%?L
ID)tchatingRhe delnyp refease thodifyetibgtredpdliet eoret cbnined &oiostep My with a
a capsule, sachet, or tablet. For the other =
lag fimeconBpiing 125ieh SAMPBTRS Bhessentishrorppansat ahighviscasiey Wetgesoluble
01gt%grording to the follow ng process; 10 |I) preparing a
P oré material in the formof pellets conprising an
IV)ahhS@B 3hd HiMe cOktRIIRM: RY&Rd pbildit bbthiRed GORI tePAI)Wh a layer
only active drug;
comprising a 2"° PPI portion;

V) optionally coating the pellets obtained from step IV) with an optional subcoating layer;
and

VI) coating the pellet product obtained from step V) with an outer enteric coating;

VII) formulating the enteric coated pellets obtained from step VI) into a capsule, sachet or

multiple unit pellets system tablet.

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

process.
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I1) coating the pellet cores obtained fromstep I)
wWth a delay release nodifying layer; [111) coating
wo bwodedsed rel ease nodi fying | ayered pell et coPEBSE2005/001642
obtained fromstep Il) with a lag time controlling
| ayer conprising as essenti 7 conponent a hi gh
viscosity water soluble is polyner; 1V) coating the
lag-time controlling |ayered pellets obtained from
step Ill1) with a layer conprising a 2nd PPl portion;

For\s)tepom fartalth ylteaaiveRgnbolRndd@] 41248, \faﬁénaddaﬁﬂg fHeCHaar%,tr@Ease

Wi th an optional subcoating |ayer;

mO@Ssaﬂg ey eterlecopeirpatstapribdit @teSptmsdlyrtwdeﬂimirtost ep V) with

an outer .en oatin VI1) fornulating the enteric
vl gt e it v duue wlyme%p%pare@ Bpoul o
t E
) ERenia 06 pidhyitcolh? Wil solBle ol e 7 h SRS SRESY a0 hen
b) acldiigi amglquémls diguigisorotdtexi t6 €6k B h#8rafld€Brmh bf tHetdlépérsed 801¥mer

espeC|aIIy beneficial to use a conposition that gi
particlegs | ay release nodifying | ayer that only is conposed

It sl%gﬂ& Q% u areg{tggd %‘Q{ S&S{M éﬁfyg%t% é}{%qm ggrg%%!bgﬁgaus%lﬁ%ﬁrg? dissolving

the BOISRRAT DWarRdb cess.
3\1)?%06/ 049564 PerEISHEs om%%l%%?%ﬁﬁﬁo% Sgﬁg f or

both al ternative enbodi ments above, when coatlng t he
deI%y rel ease nodifying |layered core fromstep I1l) it
specially beneficial to utilize a dispersion of
the high viscosity water sol uble polyner prepared by
a) dispersing the high viscosity water sol uble polyner

Theuembadﬂmnmle\deﬂgnedafafihmkg ﬁ%@iﬁ&f@@h@&&%&ﬂ% 3!08% ;Qus%rm the

water to forma hydrated Tormof the disperse
ranggaftlic 1 @& rours; prsfasalilyl 158 houckeorshad greférably duch haurs.

di spersed system can not be obtained by first

di ssolving the polymer in a water- cont aining liquid

As #ftelbgRe E{ee&ﬁﬂydhﬁéﬂtpgretdéﬁgﬁé’dsfo? ﬂglVl a H’aaggtlme I the range of 2 — 10

hours, preferably 2 — 8 hours or most preferably 2 — 6 hours.

As a further alternative the embodiments are designed for having a lag time in the range of
4 — 10 hours, preferably 4 — 8 hours or most preferably 4 — 6 hours.

In a preferred embodiment of the invention the embodiments are designed for having a lag
time in the range of 1 — 10 hours, preferably 1— 8 hours or most preferably 1 — 6 hours and
a steepness of at least 0.6 %/min (10-00) as characteristics for the delayed release portion of

the drug or preferably the steepness is at least 1.0 %/min (10-90).

As an alternative the preferred embodiments are designed for having a lag time in the
range of 2 - 10 hours, preferably 2 — 8 hours or most preferably 2 — 6 hours and a
steepness of at least 0.6 %/min (10.90) as characteristics for the delayed release portion of the

drug or preferably the steepness is at least 1.0 %/min (10-90)-
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The enbodi nents are designed for having a lag tine for
the del ayed (second) pulse in the range of 1 - 10
whowss495p¢ ef erably 1- 8 hours or nost pref er abPgI/8E2008001642
hours. 15 As an alternative the enbodi nents are
- designed for having a | ag tige in the range of 2 - 10
hours, preferably 2 - 8 hour€ or nost preferably 2 - 6
hours. As a further alternative the enbodi nents are
designed for having a lag tinme in the range of 4 - 10
s ot BRSNS brferred bt Rl PR o il m
the tdige ef) odiontsiirs, prefRrabesi gr3cbutsr hestipigfe@blyat— 6tholi® ahéla
the range of 1-10 hours, preferably 1- 8 hours or nost
stegpness e ablegst 0.6 B/ soasdharactstigisp diersthe délaped telzass padti®n of the
% m n_.(1.0-go) .as characteristics for the del ayed
arug o Bzt A 5 EFP0 1 dCdt 4] TBRTBePer abl y ¢ o
Steepness is at least 1.0 %mn (10-90) 25 As an
alternative the preferred enbodi nents are designed for
having a lag tine in the range of 2 - 10 hours,
_preferably 2 - 8 hours or nost preferably 2 - 6 hours
Finghdpsage B¥@spness of at least 0.6 %nin (10-90) as

PRSI B i S BBl BB B 8 Pl i Faien
is nd2ze3Q) be 39 tNACoRR 8P QRS Aadtlel %Qﬁgl%ﬁﬁalet SFteS taBlets.
further alternative the preferred enbodi nents dare
Thedfsiliged dofage fdranvmay campEsg adtemativecoribieati@nsgd pelietd] othet Oype of
ours or nost_ preferabl

hours, preferably 4. - 4 - 6
pellgisnd ol giviag g&p@?&@g 656%%@ pilss sgSpectiyely e ﬁn{nféw@cylease

istics. f se. i f
Pl TR0 OREL LIS 50 Bl PRaSE) B RLATSGRREL 0 les. he
folldagncondtiinfHdhs BreFdoRtdmpligsd@ge forns It is contenpl ated

that the dosage forns of the invention before
presentation to the patient is finalized to be in the
form of capsul es, sachets, or nultiple unit pellet
systemtabl ets.

“Finalized” form Comprising
Pellets first type | Pellets second Tablet(s)
type
Capsule Delayed rel. Immediate rel.
Capsule Delayed rel. Immediate rel.
Capsule Delayed rel. +
Immediate rel.
Tablet -~ - Delayed rel. Immediate rel.
(multiple unit pellet system)
Tablet Delayed rel. +
(multiple unit pellet system) | Immediate rel
Sachet Delayed rel. | | Immediate rel.
Sachet Delayed rel. Immediate rel.
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10 The finalized dosage formmay conprise alternative
conbi nations of pellets, other type of pellets and

w0 2b01%64 gi Vi ng the del ayed rel ease pul se r espeDsE2084/§01642
the i medi ate rel ease pulse. The del ayed rel ease
pul se is according to this ijavention originating from
pellets. The followi ng co nati ons are contenpl at ed;
15 "Finalized" form Conprising Pellets first type

Dall at e canpnnd Tahl At () tvna Cansille Del /od rel
Tl T TS S COoCUITTU TTOPT C°C AN T A2 RO TS 1

7 B ’
cheiredi ate rel. CapsigifRelpPeliayed|rel. Inmediate rel
S Capsul e Del ayed re¢l. @el mmedi ate rel. Tabl et Del ayed

rel. | mediate rell Imnediatetrepl efunit pellet pystem

Tabl et Delayed rel. + (multiple unit pelTet system

I medi ate rel Sachet Del ayed rel. Inmmediate rel.

Sachet Del ayed rel. Imediate rel. W 2006/ 049564

PCT/ SE2005/ 001642 29 Sachet Del ayed rel. + |nmediate
Defiflions Definitions 5 Lag tine /delay time: neans for

this invention that the dissolution of PPl in vitro is

del ayed even after the enteric coated cores in form

of ets/tablets have been exposed for a first
Lagoﬁngg Zcietﬁyi tHPe: RIS FATHBY imgnpen thaothe dissolution pE PRI vitheis delayed

eveh iy (BE %f?tggc g('.)a‘ctgcf) éourésl Aol % l“}')%]letlgﬁaglqu hgvg b%'eg exposed for a first
dissolution medium having pH 1.2 for 2 hours and then in a second dissolution medium

having pH 6.8.

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.

The dissolution is determined in vitro using a USP dissolution Apparatus No. 2 with _
paddle, as described in USP XXIT, page 1244, at 37°C, operated at 100 rpm and using

300 ml 0.1 N hydrochloric acid as first dissolution medium and then 1000 m] phosphate
buffer pH 6.8 as second dissolution medium. The amount released is measured
spectrophotometrically as the absorption obtained in % of the absorption of a reference
omeprazole sample at the same wavelength (302 nm). For other PPI’s the wavelength may
be adjusted to a more suitable one (which one can be determined by the man skilled in the

art).

-Steepness: the steepness is estimated as the average dissolution rate during the time

elapsed between dissolution of 10% active drug until dissolution of 90% 'active drug (of the
delayed dose). The drug release is measured and the steepness can e.g. be graphically

evaluated after measurement.

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
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15

10 The lagtine is defined as the tinme in the (second)
di ssolution nediumrequired until 10% of the drug (of
wo b@otieses i n t he del ayed pul se) is rel eased. FRECT/SE2005/001642
illustration, see Figure 1. The dissolutionis
determined in vitro using a3HSP di ssol uti on Appar at us
No. 2 with paddle, as described in USP XXI, page
1244, at 37C, operated at 100 rpm and using 15 300 n
0.1 N hydrochloric acid as first dissolution nmedium
the Ststphdien the@0crite RIROGRTRB] i
di s_Is)oI ution merglgum The aﬁlggﬁi;i&é g{%ﬁg&egn?gﬁﬁ%ggﬁﬁggmmutes (10-
90). & peidlupteaiiont seedtiguredl |y as the absorption obtained in %
of the absorption of a reference oneprazole sanple at
the sane wavel ength (302 rim. For other PPlI's the

' e .a.mre suitable o .
T R BB SR B et PR 4 o
PreRfabdy the.doSigeePResSst the Re/ehli GERAL $Sstdepn &S lof EP%%eldoni:qusth 1.0
average dissolution rate during the tinme elapse

Yo/mpiatween: di ssol ution of 10% active drug until
di ssol ution of 90% active drug (of the del ayed dose).
The drug release is neasured and the steepness can

Thebs - ed. . rement ..
g e st BB Wit BB RS S o 1os

time, 8OBAys i il 0%chtile g rtle®@di N i nutes required for
di ssolution of the 10-90% interval (of the del ayed
dose). This gives WO 2006/ 049564 PCT/ SE2005/ 001642 30
the Steepnes as the average rate during this period as
bei ng expressed in %per mnutes (lo- go). For

Thel ihvet$ibf & 1108at&EBy H i indilfAS BSsed O the
dosage forns of ?%gk?ﬁggﬁ%?éﬁhﬁg&ﬁﬁgﬁer o?iequal to
0.6 %Ymn (10-90) 5 Preferably the dosage forns of
the invention have a steepness of higher or equal to
1.0 % mn (10-90) . The expression "negligible
rel ease” used in conjunction with the tinme period
being the lag tinme, is less than 10% of the drug
rel eased. 10 The invention is illustrated by the
following non- limting exanples.
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Del ayed pul sed rel ease pellets 5 Al anpbunts given in
W@ 0vp0$ds64 ons are charged anounts and not cor rBCT/EER0DTI001642
yields. The schematic principle for the manufacture
of the del ayed pul sed relea§? pellets was by coating
seeds with layers in the folfowi ng sequence; 10 Active
drug- (PPl) conprising layer -* delay rel ease nodifying
| ayer -4 lag time controlling |layer -4 enteric
coating layer. Layering suspension for active drug
(PPI') layer Excipients Anount (g) Esoneprazol e-My
trihydrate 250 Polysorbate 80 5.0 Hydroxypropyl
met hyl cellulose 6 cps 37.5 Water purified 1170 Seeds
Exaeple dcti ve drug | ayering Sugar seeds (Non-pareil)

250 15 The | ayeri ng suspensi on was
Delﬂfe(é)iﬁ?sga %glsteﬁ’g ?31 1 owi ng procedure: The hydroxypropyl
methyl cellulose (in the following also referred to as
HPMC) and the Polysorbate 80 were dissolved in the
All waijoetits Wikeshea tompoditienskso cepgalah@mbdarndridi yofredteal agields.
suspended therein. The suspension was subjected to a
20 wet mcronizing step in an agitator mll (Dyno-MII

The) schem n?itY(\D%l%l Qp% 9(&‘%?66 rAfla qgc/:t%r%zgqgé Qg%yeﬁzpulsed release pellets was by

coating seeds with layers in the following sequence;
Active drug (PPI) comprising layer —> delay release modifying layer — lag time

controlling layer — enteric coating layer.

Layering suspension for active drug (PPI) layer

Excipients Amount
Esomeprazole-Mg trihydrate 250
Polysorbate 80 5.0
Hydroxypropyl methyl cellulose 6 cps 375
Water purified 1170

Seeds for active drug layering
Sugar seeds (Non-pareil) 1.0-1.18 mm 250

The layering suspension was prepared by the following procedure:

The hydroxypropyl methyl cellulose (in the following also referred to as HPMC) and the

Polysorbate 80 were dissolved in the water whereafter the

Esomeprazole-Mg trihydrate was suspended therein. The suspension was subjected to a

wet micronizing step in an agitator mill (Dyno-Mill ).
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32 The prepared | ayering suspension was spray-coated

onto the sugar seeds in a fluidized bed equipnent
wa@aewoendisng to the Wirster principle, with a |iPCi/8E2005/001642

nozzle having a 0.8 mmin dianeter opening. Inlet air

tenperature was 80C, fl uidi g’zng air flow 40 nB/h,

atom zer air pressure 2.5 batv 5 atom zer air flow

2.5 Nd/ h, spraying rate was 12-19 g/mn resulting in

an outlet air tenperature of approx. 40C. 500 g of

Thgi: %g?%é@ ?\ﬁﬂ{%ﬁn% Ex%glblgss&} Ié’iflgé Srg{/—@%lg%i; (ﬂglo 1 gees]gé%%sr%e&sqg% fluidized bed

equiitheiit iaocbrSing pe tiei Warspsr @piacipld, #sthddspid Aedldiviya 0.0 mm in
~Delay rel ease nodi fying | ayer sol ution/suspension
diamgtsr ppees Amount (g) Tal c powder 112.5 Hydroxypropyl

L1 ul 75 - . 30, - te 7.5  Vater
g B P B A BB A Y Ru i Hemidgaair pressure 2.5 bar,
i ' .
sofy ELAER, 03 S ANV B LS T e
temrperahae BEdpprox.t40eCsane coating equi pment as the

preceding step. Inlet air tenperature was 75C,
fluidizing air flow 40 nB8/h, atom zer air pressure 2.8

ar atom zer ajr.flow 2.8 Nrr?/ spr.aying rate S
50058 bt g RS Bt gt Ateting b i Miop BB RE flrbBRee
moéf@flhgXayeﬂ&@uti(%gsﬁﬁgls%n(ﬁreﬁd}@d B @dugted et he del ay

rel ease nodifying | ayering step was then coated with a
lag time controlling |layer by spraying a solution

/ suspensi on epared as described bel ow .

Sol uti on/ sus Béﬂ%y EFSF8 andé‘%“t& ]ﬁiéercSBH{t‘PB'fs}“fH?@mP%yer

Ex Eé%htgl ents Amount (g) HPMC 4000 &18&;11

Talc powder 112.5
Hydroxypropyl cellulose (75 — 150 cps) 30
Mg-Stearate 7.5
Water purified ’ 1050

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the Mg
Stearate was suspended therein.

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

Inlet air temperature was 75°C, fluidizing air flow 40 m’/h, atomizer éir pressure 2.8 bar,
atomizer air flow 2.8 Nt /h, spraying rate was 6-11 g/min resulting in an outlet air

temperature of approx. 45°C.

180 g of the product from the delay release modifying layering step was then coated with a

lag-time controlling layer by spraying a solution /suspension prepared as described below:

Solution/suspension for lag time controlling layer
Excipients Amount
HPMC 4000 cps* 80
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WD 2006/ 049564 PCT/ SE2005/ 001642 33 BPMC 6 cps 11
Et OH 99.5% 1350 Water purified 172 * pH tested acc.
W o00kkessa Eur. to be 7.5 The high viscosity HRMISE2005/001642
powder was suspended in the ethanol (non-solvent)
while s stirring. Under co f nued stirring a sol ution
of the HPMC 6 cps and the er was (gradually added,
to result in low viscosity fluid conprising 91 g HPMC
(polynmer) per 1613 g total weight | ow viscosity
HPM@l6@ps i - €. concentration of 5.6% (wjw). The coating
was performed in the sane coating equi pnent as the
EtQpd 888 ng step. Inlet air tenperaturssowas 40C
fluidizing air flow 40 nB8/h, atom zer air pressure 2.5
Wagpgpurifigdy at oni zer air flow 2.5 Nnr/ k2 spraying rate
was 14-16 g/mn resulting in an outlet air
tenperature of approx. 20C. 150 g of the product from
* pHhestéParc] EpHaani el tJ Bg7lsayer coating step was then
coated with an enteric coating by spraying a
suspensi on prepared as described bel ow. 15 Enteric

5 L BT e b B 8h e
. Tri i : : i fi The .tri et hyl

s TR I Shog Ao RYF o BT G i b

gradinglgradéan td res@eirSlok Fibdity NBid PRRIpYIRE od bRV (gglgiggﬁi per

gradually added, and finally the'talc was susp
1618 rgetofed weigy davs visaosityilmid; dat ¢amgentmsiopef 5 6Pagdwn t he

sa coating equyi. nt as the preceedi ng step.
The cora{Fmg was pergorm%g 11ri) H“lae same coating gqulepment as 8’16 prec%ding step.

. Inlet air temperature was 40°C, fluidizing air flow 40 n/h, atomizer air pressure 2.5 bar,

atomizer air flow 2.5 Nnt/h, spraying rate was 14-16 g/min resulting in an outlet air

temperature of approx. 20°C.

150 g of the product from the lagtime controlling layer coating step was then coated with

an enteric coating by spraying a suspension prepared as described below:

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate 3
Water purified i 126

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.
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WD 2006/ 049564 PCT/ SE2005/ 001642 34 Inlet air
tenperature was 65C, fluidizing air flow 40 nB/h,
W@RL@A0s64 ai r pressure 2.8 bar, atom zer air PCDSED0B001642
Nn?/ h, spraying rate was 6-10 g/mn resulting in an
outlet air tenperature of prox. 38C. 5 A sanple of
t he obtai ned prodct was tested for in vitro
di ssolution. The dissolution profile obtained is
presented in Figure 2. The dissolution test was made
Inlét Rir WSH) t
o L RO B, BARGLAL T 1R P, oA vy 2. b
atomizer @ir filos B8 NreXtp eptay@gpia SR FO0 Fimif résuMdgCi:h an %Qtlét:ﬂr
C) and then the nediumwas changed to 1000
temﬁﬁr@%ﬁaf@%%ﬁércw 6.8 (37 C). The time in the
pre-exposure nediumis not reflected in the graph.
Amount rel eased esoneprazol e nmagnesi um neasured by.
A shiMpRREahé oBERBY pAddcB s kdsthd PR Q?rsldlﬁbﬂgoﬁr‘ e cﬂgk%gﬁ:‘ion profile
of the release curve (absorption value curve) may be
obtaned is iptsented m Eignee 2egr adati on  of esoneprazol e
magnesi umin the dissolution nedium 15 The lag tine
eval uat ed was between 2 -2.5 hours, and the Steepness

% 10- 90
TheV}ﬁ zgi)yeghrq;éugllc é”c]e“ é%gjes Ppée1 Oeutu(O 1L agp ?I)a%‘lsriﬁangx W%%)Q%q&? Qperated at
IOOszmipAs idisselng raﬁledl@w GREH AL AR f
yi el ds. 35 T?we schemitl C pri nC|}%SI e dex?eéuﬁggfﬁéasgupg%tﬂuoﬁeMHCl

(7 oﬁ) tané thrsl thy enpdpui svad chetgedse 1060 lnglt shosptmatd yuffergsH iG@Y(37 °C).
TheSBEY thIa ersmthefolmé\%rg sequence; active
dfnll} lfl PrE 8%%98% Ay d not eﬁ‘i?dr‘é‘l télﬁsgal%dti\lrny}nirrgreleased

esorhéﬁf@iole ﬁlégﬁé’slﬁlﬁ ea%&%ﬁrg’ d:UPC?%éCﬁ?g%)?g 3 Ah L Cage? tcihrlll%g end

layer. Delay release cor
phasshtfahe edeme corvei (algsokpmionxvalik c@%)%ﬂﬁ@%@ﬂﬁ&ﬁﬂ) some degradation

PCT/ SE2005/ 001642 35
of esomeprazole magnesium in the dissolution medium.

The lag time evaluated was between 2 —2.5 hours, and the Steepness was approx. 1.0 — 1.1
%/min (10-90)-

Example 2.

Delayed pulsed release pellets.

All amounts given in compositions are charged amounts and not corrected for yields.

The schematic principle for the manufacture of the delayed pulsed release pellets was by
coating seeds with layers in the following sequence; active drug (PPI) comprising layer —>

delay release modifying layer — lag time controlling layer —> enteric coating layer.

Delay release modifying layered cores were obtained according to Ex. 1.
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180 g of the product fromthe delay rel ease nodifying
| ayering step was coated with a lag tine controlling
WO 20061049594 sprayi ng a sol uti on /suspensi on prepeCESERAE5/001642

descri bed bel ow.  Sol ution/suspension for lag tine
controlling |ayer Excipients Anmount (g) HPMC 4000 cps
120 HPMC 6 cps 16.5 EtOH 9. 5% 2025 Wat er purified

258 5 The high viscosity HPMC powder was suspended in

t he ethanol (non-solvent) while stirring. Under

N FLLI ution.of. the BPMC 6 cps and_ .

s (PR ER TP Rltie BB b R B R G wit a g
timY¥ e@estiihgy lalbibyos e 8Ams & %lﬂ@oﬂ@ﬁsp’énﬁoﬁ'?%_afeﬁ% ¥R bell Below:

2419.5 g total weight low viscosity tluid, 1.e.

concentration of 5.6 % (ww . 10 The coating was

perf or msg inin a f|luidized bed equipnent according to

t he Wir stARtosuspRusioneforlag fimg cpnigelliee #ye | e having a
Emﬁfﬁn§“1in di anet er openi ng. 150 émﬁ product from

agtime controlling |ayer cog¥§ng—@§ep was then

HPMERA@ st h  an enteric coating by smyaying a

suspensi on prepared as descri bed below 15 Enteric
HPMSa6 cpyy suspensi on Exci pi ents Anmouni6.§g) Methacrylic

L4 gopol ymer type C, 30% di sper si 100 Talc 6
EtCﬁ-ﬂ)gﬁ(& citrate 3 Water purified 2%% First the
Wa{é'r'#)ﬁfiﬁ&!l citrate was dissolved in thg water while

stirring. Under continued stirring e pol ymer

di spersion was gradually added, and finally the talc

was_ suspended in the 20 di spersion.
The high viscosity HPMC 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 136.5 g HPMC (polymer) in
2419.5 g total weight low viscosity fluid, i.e. concentration of 5.6 % (w/w).
The coating was performed in in a fluidized bed equipment according to the Wurster

principle, with a liquid nozzle having a 0.8 mm in diameter opening.

150 g of the product from the lagtime controlling layer coating step was then coated with

an enteric coating by spraying a suspension prepared as described below:

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc - 6
Triethyl citrate 3
Water purified 126

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.
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WO 2006/ 049564 PCT/ SE2005/ 001642 36 The coati ng was
perfornmed in the sane coating equi pnment as the
wpe@eadisng step. A sanple of the obtained prodRCI/SEZS5/001642
tested for in vitro dissolution. The dissol ution
profile 5 obtained is pres ed in Figure 2. The
di ssolution was tested as f Exanple 1 The lag tine
eval uated was approx. 2.5 hours. Steepness was approx.
1.0 -1.1 %9mn (10_ 90). 10 Exanple 3. Del ayed pul sed
rel ease pellets. 15 Al anounts given in conmpositions
are charged anopunts and not corrected for yields. The
Thesodatinp twas ppriomoidph ¢hef samet doatingedqifipmentrag tinf predeaingedtay ed
pul sed rel ease pellets was by coating seeds with
| ayers in the foll ow ng sequence' active drug (PPI')

r > dela eas I ng.] a
A RO Srn brocies P /8¥ed Br 3R Vi tetiePnghe Yispation profie
obtZBe DBl ¥schel @aFpureodi f yi ng | ayer ed cores were obtai ned
according to Ex. 1. 180 g of the product fromthe

deI ay rel ease nodi fying | ayering step was coated with

tlne confrolling |layer by spraying a solution
The/@ 05 v ﬁ?%’{)%? IJé’él Exanplgdcri bed bel ow. 25

TS ARG 9 A STERRDSLBEJ ' i

00). 33 Et OH 99. 5% 4050 WO 2006/ 049564 PCT/ SE2005/ 001642
37

Example 3.
Delayed pulsed release pellets.

All amounts given in compositions are charged amounts and not corrected for yields.

The schematic principle for the manufacture of the delayed pulsed release pellets was by
coating seeds with layers in the following sequence; active drug (PPI) comprising layer —
delay release modifying layer —> lag time controlling layer —> enteric coating layer.

Delay release modifying layered cores were obtained according to Ex. 1.

180 g of the product from the delay release modifying layering step was coated with a lag-

time controlling layer by spraying a solution /suspension prepared as described below:

Solution/suspension for lag time controlling layer

4 Excipients Amount
HPMC 4000 cps* 240
HPMC 6 cps 33

EtOH 99.5% 4050
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Water purified 516 * pHtested ace. to Pharm Eur. to
be 7.5 The high viscosity HPMC powder was suspended in
wo bmeotdsenol (non-solvent) while stirring. UnRPE&F/SE2005/001642
continued stirring a solution of the HPMC 6 cps and
the water was 5 gradually added, to result in | ow
viscosity fluid conprising 273 g HPMC (polyner) in
4839 g total weight |low viscosity fluid, i.e. a
concentration of 5.6 % (ww) . The coating was
I dinin a fluidized bed equi nt according to
VW%%@ lggter principle, with a quU|dgﬁozzIe havi ng a
* Bl t8stedradcniodPlafm! Bir. @pesi7rey. 10 150 g of the product
fromthe lagtime controlling |ayer coating step was
then coated with an enteric coating by spraying a

suspensi Q red,as described below. Enteric .
The iveﬁgog&sﬁé@?? BRVEEL a’fﬁﬁiSBmeg‘?%L}h? etgnol (Rt §phand) while

L AP et oR0% U BRASIP; 400
RPNy L8 G SR L o,
gradudliyaiddedyas rétul 30| ovevistdrity Maid@neirisiyi 478 SHPMC (fblymer) in

Under continued stirri r]‘% the polyner dispersion was
4339 s tpted M ojte deve discesify fiuiddlel g conventration ofefsd YuGyended i n

the dispersion. 20 The coating was perfornmed in the

sane coating equi pnment as the preceding step. A sanple
Th&oakig waR LAl AR I Brd

Cr 2R YRS BRI PR AU MRS el SOFDMR! acclhdihd he Wurster
prigwims,evitted liquid Fogzle Baving W0, LOABHARAHEEr opening.

PCT/ SE2005/ 001642 38 The dissolution test was nade

as in Ex. 1.

150 g of the product from the lagtime controlling layer coating step was then coated with

an enteric coating by spraying a suspension prepared as described below:

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate 3
Water purified 126

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 preceding step.

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

obtained is presented in Figure 4.
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The lag tine eval uated was approx. 4.5 hours.
St eepness was approx. 0.6 - 0.7 %¥Ymn (lo_ 90). 5
wEx@apisest. Capsul e showi ng an i mredi at e r el eaBET/PEA08F001642
and a del ayed rel ease pul se of esoneprazole nagnesium
(40 mg + 40 ng). 10 The schemptic principle for the
manuf acture of the biphasic | sed rel ease capsul es
was by mixing pellets with i medi ate rel ease and
pellets with delayed release (i.e. pellets having the
Th& BIENIDEH B8R ufleedSerROAi fying |ayer and Tag time
controlling layers "according to the invention) and
Thé ldgltimngetahessd wistappraxa B SUtdRirs. SteRpndsh evak abhr@i 16 — 0.7 %/min (1o
sequence was followed; is preparing delayed rel ease
s0)-pellets (lag time pellets according to the invention)
-* mxing wth imedi ate rel ease pellets prepared
accord. to prior art -> filling into capsul es.
I ngredi ents Anount/ capsule Delayed Rel ease pellets
(from Exenple 1) 238 ng |Inmmedi ate rel ease pellets
Exdrfplodh Nexi un(r) capsule) 171 ng Hard gelatin capsule
(Size DBAA) 1 piece 20 175 capsules were nade. A
Capsyippthewig amiampestiale slepsp polse end adelayedbictadss pilsd of espmeprazole
' ion. ,khe di ssolution profile obtained is
maglj}eéglgﬁn@@dggﬁ@irg fe 5. 25 The dissolution was tested
as in Exanple 1. WD 2006/ 049564 PCT/ SE2005/ 001642 39
The lag tine evaluated for the del ayed rel ease portion
Thensehermptpr pomciidle forttbeimapuantiresefaho hiphssic palsed peeae.cafsules was
%.m n é 0-90). 5 Stability properties were i
by pixiag p %%W iogdiats rgipaseandellps vindalavsdweleeseipoellefs
hav‘t‘l&goﬁ’lg @ombined delay release modifying layer and lag time controlling layers
according to the invention) and filling them into a capsule. Le. the following sequence was
followed;
preparing delayed release pellets (lag time pellets according to the invention) — mixing

with immediate release pelleté prepared accord. to prior art —> filling into capsules.

Ingredients Amount/
capsule
Delayed Release pellets (from Exemple 1) 238 mg

Immediate release pellets (from Nexium® capsule) 171 mg
Hard gelatin capsule (Size DBAA) 1 piece

175 capsules were made.

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

obtained is presented in Figure 5.

The dissolution was tested as in Example 1.
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HDPE bottles with storage in 25C and 60% RH . The
follow ng results were obtai ned; Amount of

walewsadasd on Ti me products* 0 0.2% 1 year O0.PO6/SE2005/001642
Measured by HPLC as the sum of area for peaks of
degradation products in relgtion to 10 area of the
onepr azol e peak. Exanple 5.:%blayed pul sed rel ease
pellets 15 Al anmounts given in conpositions are
charged anounts and not corrected for yields. The
schematic principle for the manufacture of the del ayed
pul sed rel ease pellets was by coating seeds with

Thd Rgeinse dvaldabd hotheUeiafed sbsiie perBion s ABhrox €2.8hbtrs( 7l teepness
conprising layer -> delay release nodifying | ayer -4

wa$ gaprox. e Yoboimt by i ng | ayer-3 subcoating | ayer enteric
coating layer. Layering suspension for active drug
| ayer Excipients Amount ( Esomepr azol e- My

\ 9)
sl YRS, 8 HRSROROARED0 Sl SERBEDIAEt P o

HDPESboddes Wil brapelin £5°€0antdéds REPETS foRbwafil de¥iftsHdidobtained;
| ayering Sugar seeds (Non-pareil) 1.0-1.18 mm 300 The

| ayeri ng suspensi on was prepared by the foll ow ng

procedure: The hydroxggrogﬁkﬂnetgél cellul ose and the
Pol ysorbate 80 were £ wat er

Time products*
0 0.2 %
1 year 0.2%

* Measured by HPLC as the sum of area for peaks of degradation products in relation to

area of the omeprazole peak.

Example 5.
Delayed pulsed release pellets

All amounts given in compositions are charged amounts and not corrected for yields.

The schematic principle for the manufacture of the delayed pulsed release pellets was by
coating seeds with layers in the following sequence;
Active drug (PPI) comprising layer — delay release modifying layer — lag time

controlling layer—> subcoating layer — enteric coating layer.

Layering suspension for active drug layer
Excipients Amount
Esomeprazole-Mg trihydrate 300
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15

whereafter the esoneprazole-My trihydrate was

suspended therein. The suspension was s subjected to
W@ 2006049565£r oni zi ng step in an agitator m |l (DpemSR40b$/001642

TM ) The prepared | ayering suspension was spray-coated

onto the sugar seeds in a f|4|l¢i di zed bed equi pnment

according to the Wirster principle, with a liquid

nozzle having a 0.8 nmin dianmeter opening. 1 200 g

of the product fromthe first layering step was then
Polgsoabels@vi t h a del ay rel ease nodifygnpg | ayer

sol uti on/ suspensi on prepared as descri bed bel ow. Del ay
Hydrexyraeey! maatiflycelgloscag eps sol ut i on/ sugensi on

ci p.ents Anmount (g) Tal c powder 45 Hydroxypropyl

WaE)éPP‘Eﬁfge (75 - 150 cps) 12 My-Std4Pate 3.0 Water

purified 420 15 The hydroxypropyl cell ul ose was

di ssolved in the water. Thereafter the Talc and the

My. Seedwfat activerdeuslg@apded therein. The coating was

perfornmed in the same coating equi pnent as the
Sugpi weedti(Meprsareip). 1.04D. 180867 049564 PCT/ BE2005/ 001642 41

The lag tinme controlling |ayer was applied in two

operations onto the starting material from the
Theflk ' r 1% 319

e e P e R R b ™e. G000 ops
The(lyrdraxlypropyl methol yulllost And thePoSfsOibate 80 R VMisiB1ved in the water

anal ogy with previous _exanples (e.g. using the sane
Wh%?ﬁ‘?% SOMBRAZRle-dhg trilydyate Wps suspersisd dosreint ThePhvapansion was

: (s L. Ng. was. f or mn the sane
Subjg‘g[gctl ﬁ}ééwggﬁllz%@éﬁ? g Izg\%p ?‘ﬁ g}l %%@&%M ?@pgﬁgso ‘g of the
The bt LafdrRIP SABONAR] tsBEH. NG

e b RSO E5. 5B020 Bftolhe el SRS AL Bl bea
equipmspletrspusing to the Wurster principle, with a liquid nozzle having a 0.8 mm in

diameter opening.

200 g of the product from the first layering step was then coated with a delay release

modifying layer solution/suspension prepared as described below:

Delay release modifying layer solution/suspension

Excipients Amount (g)
Talc powder 45
Hydroxypropyl cellulose (75 — 150 cps) 12
Mg-Stearate 3.0
Water purified 420

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the Mg-
Stearate were suspended therein.

The coating was performed in the same coating equipment as the preceding step.
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Exci pients Amount (g) Talc powder 25 Hydroxypropyl
cellulose (75 - 150 cps) 6.7 M)-Stearate 1.7 Water
w@eoshised 234 The hydroxypropyl cell ul ose was PCHSE400FE1642

in the water. Thereafter the Talc and the My- Stearate
was suspended therein. 15 The coating was perfornmed in
the same coating equi pment 45 the preceeding step. 150

g of the product fromthe sub coating step was then
coated with an enteric coating by spraying a

uspensi on prepared as described bel ow 2Q, Enteric .
The 5 R oS BB e RS it W oRsenions 450 (Rkp Regeyptgral from
the @@&é@d&&%@é VBV e, ¥ Rtide in3020191 8 BGHTHHoGRatdO4 wabRbste8 with 240g
riethyl cCitrate 3 ter purified 126 WD 2006/ 049564
HPNRCHOBE2P95(a0 Biktddy pdimehin thisi sedphydtherisisedh enalagy with previous
di ssolved in the water while stirring. Under continued

exargples (§-Hgisingehe pungspdverdcepbinglion. was gradual |y added,
d.final t he tal uspended in the dispersion.
* P@“‘fﬁ%&%%cak‘ﬁ%a urpgorggr%ré'd in the sane coating

equi pnent as the preceeding step. A sanple of the
obt ai ned product was tested for in vitro dissolution
The (castingwixperfigrmed frethe daras obatingequipnehi hethe ptaediad siep.
presented in Figure 6. io The lag tinme eval uated was
approx. 4 hours. Steepness was approx. 0.7 % mn

00300 BP0 SRR 8 JRLE R0l A

desg&iradgRw:N 40C and 75% RH . The follow ng results were
obt ai ned;

Subcoating suspension

Excipients Amount
Talc powder 25

Hydroxypropyl cellulose (75 — 150 cps) 6.7
Mg-Stearate 1.7
Water purified 234

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the Mg
Stearate was suspended therein.

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

150 g of the product from the sub coating step was then coated with an enteric coating by

spraying a suspension prepared as described below:

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate 3

Water purified . 126



Amount of degradation Tinme products* 0 0.2-0.3 %1
month 0.2-0.3 % 2 nonths 0.67% 15 .* Measured by HPLC
w@go0obhessum of area for peaks of degradati on pPOOSEX85/001642
inrelation to area of the oneprazol e peak. Sanples
were al so kept in closed HDPE bottles in 25C and 60%
RH . The follow ng resul t s%kere obtai ned; 20 Anount
of degradation Tine products* 0 0.2-0.3 %1 year

0.2-0.3 % 2 years 0.2-0.3 % WD 2006/ 049564
PCT/ SE2005/ 001642 43 * Measured by HPLC as the sum of
area for peaks of degradation products in relation to
TheAfifhyPéitrhiR Sy RMERORZ e thR Sftter WhilHIRAE UhdePERMAEM stirring the
pul sed rel ease pellets Al anobunts given in
polymerphigietsianwangmdedilyragded, and fimb By thedalootas cospeadddeid thor
. yields. io The schematic principle for the manufacture
disgsrsi@the del ayed pul sed rel ease pellets was by coating

s Toc8R0 Hod el RS ) S QS SEUE TR M G
layer - lag time controlling |ayer -- enteric coating

| ayer. 15
A sample of the obtained product was tested for in vitro dissolution (as in Ex. 1). The

dissolution profile obtained is presented in Figure 6.
10 The lag time evaluated was approx. 4 hours. Steepness was approx. 0.7 %/min (10-90).

Stability properties were investigated in an accelerated study, were the samples were kept

in open storage in 40°C and 75% RH . The following results were obtained,;

Amount of degradation
Time products*
0 0.2-0.3 %
1 month 0.2-0.3 %
2 months 0.67 %

15 .* Measured by HPLC as the sum of area for peaks of degradation products in relation to

area of the omeprazole peak.

Samples were also kept in closed HDPE bottles in 25°C and 60% RH . The following
results were obtained;

20

Amount of degradation
Time products®
0 0.2-0.3 %
1 year 0.2-0.3 %

2 years 0.2-0.3%
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Layeri ng suspension for active drug (PPl) |ayer

Exci pi ents Anount (g) Esoneprazole-M trihydrate 250
weoiogparshat e 80 5.0 Hydroxypropyl nethyl cel | BPCDSE2065/001642

cps 37.5 Water purified 1170 Seeds for active drug

| ayering Sugar seeds (Non-pareil) 1.0-1.18 mm 250 The

| ayeri ng suspensi on was pre ar ed by the follow ng

procedure: The hydroxypropyl nethyl cellul ose and the

Pol ysorbate 80 were dissolved in the water 2

0

* f.1e r I By . . .
* MO A arpk e e TR PR b ey RSB AU B odugrs fp efption 0
arePofWBé oflebia@ble pbdkd Step in an agitator mll (Dyno-MI|

). WD 2006/ 049564 PCT/ SE2005/ 001642 44 The prepared

| ayeri ng suspensi on was spray-coated onto the sugar

seeds in a fluidized bed equipnent according to the

Wirster principle, with a liquid nozzle having a 0.8
Fxd mdp diameter opening. 5 Inlet air tenperature was
0C, fluidizing air flow 40 nB8/h, atom zer air
DelBydSalted rdlefepRllets atomi zer air flow 2.5 Nn?/h,

spraying rate was 12-19 g/mn resulting in an outl et

air tenperature of approx. 40C. 150 g of the product

fromthe first |layerin tep was then .coated with a.
AL GRS Bfjen it EompoH i s, e B R b o P e el

descri bed bel ow. Del ay rel ease nodi fying |ayer

sol ution/suspensi on Excipients Amount (g) Tal c powder

The2dhématidyshireiple forpld meshfhetiness the ddayedidulsed pslpasd péllets was by

coating seeds with layers in the following sequence;

Active drug (PPI) comprising layer —> delay release modifyiné layer —> lag time

controlling layer — enteric coating layer.

Layering suspension for active drug (PPI) layer

Excipients Amount
Esomeprazole-Mg trihydrate 250
Polysorbate 80 5.0

Hydroxypropyl methyl cellulose 6 cps 37.5
Water purified 1170

Seeds for active drug layering
Sugar seeds (Norrpareil) 1.0-1.18 mm - 250

The layering suspension was prepared by the following procedure:
The hydroxypropyl methyl cellulose and the Polysorbate 80 were dissolved in the water
whereafter the Esomeprazole-Mg trihydrate was suspended therein. The suspension was

™
subjected to a wet micronizing step in an agitator mill (Dyno-Mill ).
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Sodi um Stearyl fumarate (Pruv(r)) 2.3 Water purified

250 The hydroxypropyl cellul ose was dissolved in the
wowioend9sdhereafter the Talc and the 15 Sodi unPCT/SE2005/001642

Stearyl fumarate were suspended therein. The coating

was performed in the same coating equi pnment as the

preceding step. Inlet air t erature was 75C,

fluidizing air flow 40 n8/h, atom zer air pressure 2.8

bar, atomi zer air flow-2.8 Nn/h, spraying rate was

= N j ' lLe L 2 e rature..
T8 prdo T ot 0 U SR ELo B bRk RSB s o
equithe@Secdramli fry HROWhAY& Prigiphd, QRHWESqil 8680R vt 3 Bhnd in
lag time controlling |ayer by spraying a solution
diafnstes pperingn prepared as descri bed bel ow. 25
Sol ution/suspension for lag tinme controlling |ayer WO
2006/ 049564 PCT/ SE2005/ 001642 45 Exci pi ents Anount

p . 9 . 50
A0 55? 4 QB Bt Ao, RSN RIOED
atoSilifep@IdRAy 213 Ndigh, &b rafenody- 1201 o tid réMt in an outlet air

stirring. Under continued stirring a solution of the

tempepatire o¢ prorech 0t be wat er was gradual |y added. 5 The
coating was performed in the same coating equi pnent as
the preceding step. Inlet air tenperature was 40C,
L Dk y L or i <
150 5o B0 e Db cho Mo Byt AT o w25 Bcfeass
modfyihg lglenmsatuti@sprepirad as desaribalbidley: ai r  t enper at ure of
approx. 20C. 10

Delay release modifying layer solution/suspension

Excipients Amount (g)
Talc powder 20.0
Hydroxypropyl cellulose ( 75 - 150 cps) 9.0
Sodium Stearylfumarate (Pruv®) 2.3
Water purified 250

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the
Sodium-Stearylfumarate were suspended therein. The coating was performed in the same

coating equipment as the preceding step.
Inlet air temperature was 75°C, fluidizing air flow 40 m’/h, atomizer air pressure 2.8 bar,
atomizer air flow 2.8 Nnt'/h, spraying rate was 6-11 g/min resulting in an outlet air

temperature of approx. 45°C.

173 g of the product from the delay release modifying layering step was then coated with a

lag-time controlling layer by spraying a solution /suspension prepared as described below:

Solution/suspension for lag time controlling layer
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150 g of the product fromthe |agtine controlling
| ayer coating step was then coated with an enteric
we oabiosgedby sprayi ng a suspensi on prepared as PEBSEIDEE1642
bel ow. Enteric coating suspension Excipients Anmount
(g) Methacrylic acid copolxger type C, 30% di spersion
100 Talc 6 Triethyl citraté 3 Water purified 126 15
The triethyl citrate was dissolved in the water while
stirring. Under continued stirring the polyner
Exaiisirer si on was gradual | y added, @Qﬂbﬁﬁﬂ%}'y the talc
was suspended in the dispersion. coati ng was
HPMEr4Q90rep8 i n t he sane coating equi pi®st as the
HP éeedi ng step. WD 2006/ 049564 PCT/ SE2005/ 001642 46
tP%ir tenperature was 65C, fluildi%ing air flow 40
EtOR9d By, atom zer air pressure 2.8 bgrg atom zer air
flow 2.8 Nn?/h, spraying rate was i?) g/mn resulting
Watenparifiealit | et air tenperature of appgox. 38C. 5 A
sanpl e of the obtained product was tested for in vitro

di ssolution. The dissolution profile obtained is
7. The dissolution test was nade

e 5 ERE e VI TR was oy g e e oo o B
sti er 1Pri fer ek
Ry T . T FERORR01 aliP Rl

graduellpaddedpel | ets with two pul ses separated in tine. All
anounts given in conpositions are charged anounts and
not corrected for yields. 20 The schematic principle

f.Or. re of the del ayed pul sed rel ease
The sg{tfﬁé\ga%@% Hl Be Same coating eqX1pme tas t‘e preceding step.
Inlet air temperature was 40°C, fluidizing air flow 40 n?’/h, atomizer air pressure 2.5 bar,
atomizer air flow 2.5 Nnt/h, spraying rate was 14-16 g/min resulting in an outlet air

temperature of approx. 20°C.

150 g of the product from the lagtime controlling layer coating step was then coated with

an enteric coating by spraying a suspension prepared as described below:

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate 3
Water purified - 126

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

dispersion.

The coating was performed in the same coating equipment as the preceeding step.
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coating seeds with layers in the follow ng sequence;
Active drug (PPl) conprising (first) layer --> delay

w0 edoeasssenrodi fying ayer -3 lag tinme control | POSEAYF001642
-3 Active drug (PPI) conprising (second) |ayer -
subcoating layer--> enteric coating |ayer. 25
Layering suspension for fi r4®@ active dr ug (PPI) | ayer
Exci pi ents Amount Esoneprazole-My trihydrate 250
Pol ysorbate 80 5.0 WD 2006/ 049564 PCT/ SE2005/ 001642

A7 dro ro o hyl . cel.l 4l o C 5.
Tl (R T sa s 108 28 28 4° Ry doriir lisEe 2.8 b
aton?ie&0sr DR PPANGE i) spafingd rat@wak b AP0 hierek@¥ifg igh outlet air
suspensi on was prepared by the follow ng procedure:
tempdigtuteysirappsopr 8¢33. met hyl cellul ose (in the follow ng
also referred to as HPMC) and the Polysorbate 80 were
di ssolved in the water whereafter the Esoneprazol e- My
trih ate. .5 wa relLn. . . ' .
A sme §g %}e eoéttaé%dt %%%Ec\l}‘é\%‘g '@me%gerqlof%F% ﬁgg gltlsgéﬁltlﬁr&';lﬁl%' lﬁ%s?fﬁtlon profile
obtaARdtifhREerdRd n Hifw89, -M || The prepared | ayering
suspensi on was Spray-coated onto the sugar seeds in a
fluidized bed equipnment according to the Wirster
principle, wth liqui Qzzl e having a 0.8 mmin 10
The glisspiution teshwas W@S‘e Pfesen rmt%é‘ erature was 80C,
fluidizing air flow 40 n8/h, atom zer air pressure 2.5
bar, atom zer air flow 2.5 Nir?/h, spraying rate was

ThelZz Ae @hatusted @8 hpprog 215 Hdarspuiid fit Skiepness evipappionr B0 of1.1
approx. 40C.
%/min (10-90)-

Example 7.

Delayed pulsed release pellets with two pulses separated in time.
All amounts given in compositions are charged amounts and not corrected for yields.

The schematic principle for the manufacture of the delayed pulsed release pellets was by
coating seeds with layers in the following sequence;

Active drug (PPI) comprising (first) layer —> delay release modifying layer — lag time
controlling layer — Active drug (PPY) comprising (second) layer —> subcoating layer—>

enteric coating layer.

Layering suspension for first active drug (PPI) layer

Excipients Amount (g)
Esomeprazole-Mg trihydrate 250

Polysorbate 80 5.0
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15 500 g of the product fromthe first layering step

was then coated with a delay release nodifying |ayer
W@ 0ahi1B suspensi on prepared as descri bed bel POT/SE®DEHY01642

rel ease nodifying | ayer sol ution/suspension

Exci pi ents Amount Talc pomg,?r 112.5 Hydroxypropyl

cellulose ( 75 - 150 cps) My- Stearate 7.5 Water

purified 1050 20 WO 2006/ 049564 PCT/ SE2005/ 001642 48

The hydr oxypropyl cellul ose was dissolved in the

T alc and the Stearate were

Hydy%gfoﬁgl & 2§%ﬁgosg$ecglcoati ng was 3ggrfor med in the
WatsPpRifledat i ng equi pnent as the precegjng step. Inlet

air tenperature was 75C, fluidizing air flow 40 nB/h,

atom zer air pressure 2.8 bar, 5 atom zer air flow

spr.a rate vva3611 g/mn resulting in
an ougﬂeé{;f%ﬁ tlv%/gﬂ%éi‘%ge of approx. 45C. 180 g of
| ay rel ease di fying | ayering
Sugé{%g@sr V\g\ddfrgﬁarélggre ﬁh e PAY

oat a lag- tinme controlling |ayer by

sprayi ng a solutlon /suspen5|on prepared as descri bed
bel ow. 10 Sol ution/suspension for lag time controlling
The |layeeing smnspmewaspmwdtby(tgg follaping ARodlveys 120 HPMC

0
The Eiqy?ilpoxypropyl mehpl_lcgl?ulo S (2 e fo \t>v1enrg 456 Irgfér?edd 05a88 HPMC) and the
Polysorbate 80 were dissolved in the water whereafter the Esomeprazole-Mg trihydrate

was suspended therein. The suspension was subjected to a wet micronizing step in an

' agitator mill Dyno-Mill ).

The prepared layering suspension was spray-coated onto the sugar seeds in a fluidized bed
equipment according to the Wurster principle, with a liquid nozzle having a 0.8 mm in

diameter opening.
Inlet air temperature was 80°C, fluidizing air flow 40 nt/h, atomizer air pressure 2.5 bar,
atomizer air flow 2.5 Nnt/h, spraying rate was 12-19 g/min resulting in an outlet air

temperature of approx. 40°C.

500 g of the product from the first layering step was then coated with a delay release

modifying layer solution/suspension prepared as described below:

Delay release modifying layer solution/suspension

Excipients Amount
Talc powder 112.5
Hydroxypropyl cellulose ( 75 — 150 cps) 30
Mg-Stearate 1.5

Water purified 1050
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The high viscosity HPMC powder was suspended in the
et hanol (non-solvent) while stirring. Under continued
W@ 2006049364 a sol uti on of the HPMC 6 cps and t heP@ESE005/001642
was 15 gradual |y added. The coating was perfornmed in
in a fluidized bed equi pnent_according to the Wrster
principle, with a liquid no?%l e having a 0.8 mmin
di anet er openi ng. 200 g of the product obtained from
the step of applying the lag tinme controlling |ayer
0 . .
The}ﬁf‘l;dg&%b&?yi %1312%}4 ays\'\@%srog\&? nlg q}é%%rg‘gﬁeﬁﬁ}%g {RCHAY Gnd the Mg
Stearfttl SRENGIspehded @padied as descri bed bel ow. Layering
suspensi on for second active drug (PPl) |ayer
ThefEoeting wat perfmpedin {hg samseyingaghipnpoheaethe preseding steg. 40

Pol ysorbate 80 0, 2006/.049564 RCT/ SE2005/.001642
Inlejygr _{W&%‘W‘ﬁr"@ﬁﬁ% ﬁe%fﬁg}m@ew P%é@_ 13 T g B soure 2.8 b,
. S o .
wort {477 TR, LANREL M, RUP B}, M 3 o i
temp&hiud OHpxd4st®@ Pol ysorbate 80 were dissolved in the
wat er whereafter the Oreprazol e powder was suspended

therein. 5 The prepared | ayering suspensi on was

spray- coat ont, 0 e rlier.obtajned |l ets :
130 R T ey e SociB S Pl Gon FaS coted with a lag-
timEHBITE ey Rl L IR Db b el orepivsd ! s Bow,
atom zer air flow 2.5 Nn?/h, spraying rate was 10-13
g/mnresulting in . an outlet air ig. tenperature of
appr ox. Yebwtionsgepegsigh fop REFBRICRATOYRERYEd from t he

st.ep of applying the second acti r | ayer
@(—C%%[g?di ng to above, was coated \M}ét?%&%{i%gbcoat, by
HPSIor 400Rgs @ sol ution /suspension prepayed as described
bel ow. 15 '

HPMC 6 cps 16.5
EtOH 99.5% 2025
Water purified 258

The high viscosity HPMC powder was suspended in the ethanol (nom-solvent) while
stirring. Under continued stirring a solution of the HPMC 6 cps and the water was
gradually added. The coating was performed in in a fluidized bed equipment according to

the Wurster principle, with a liquid nozzle having a 0.8 mm in diameter opening.
200 g of the product obtained from the step of applying the lag time controlling layer
according to above, was coated with a second active drug (PPI) layer, by spraying a

solution /suspension prepared as described below:

Layering suspension for second active drug (PPI) layer

Excipients Amount
Omeprazole powder micronized 40

Polysorbate 80 0.8



10

15

20

Subcoating | ayer suspension Excipients Amount (Q)

Tal ¢ powder 37.5 Hydroxypropyl cellulose (75 - 150
wep®y/019564 Magnesi um Stearate 2.5 Water puri fiBCI/SED05/001642

The hydr oxypropyl cellul ose was dissolved in the

water. Thereafter the Talc and the Magnesium Stearate

wer e suspended therein. 20 #he coat | ng was perforned

in the sane coating equi pnent as the precedi ng step.

WD 2006/ 049564 PCT/ SE2005/ 001642 50 Inlet air

' uidizing air flow 40 n? /h,

Hy%?%%ng}} %&ﬁ%@é‘é&ﬁéﬁe& .8 bar, at oré zer air flow 2.8
Waldk phififled Sprayi ng rate was 6-11 g/ mymgresulting in an

outlet air tenperature of approx. 45C. 5 150 g of the

product obtained fromthe step above, was coated with

an enteric coating |ayer, by spraying a solution

/ suspensi on prepared as descri bed bel ow. Enteric

| ' | 1Rd Met hacrylic
B e L e G s g

TheThy@&Bpropsl ety c3lluldéd ahd e Polyibate 80 kerEidiggblveden the water

triethyl citrate was dissolved In the water while

whegeafier theddmeprdente powdérmwesisuspendei tlegreinhe pol yner
di spersion was gradually added, and finally the talc
was suspended in the dispersion.

The prepared layering suspension was spray-coated onto the earlier obtained pellets

according to above, in the same fluidized bed equipnﬁent.

Inlet air temperature was 80°C, fluidizing air flow 40 nt'/h, atomizer air pressure 2.5 bar,
atomizer air flow 2.5 Nut/h, spraying rate was 10-13 g/min resulting in an outlet air

temperature of approx. 40°C.
200 g of the product obtained from the step of applying the second active drug layer
according to above, was coated with a subcoat, by spraying a solution /suspension prepared

as described below:

Subcoating layer suspension

Excipients Amount (g)
Talc powder 37.5
Hydroxypropyl cellulose ( 75 — 150 cps) 10

- Magnesium Stearate : 2.5
Water purified 350

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the

Magnesium Stearate were suspended therein.

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



15 The coating was perforned in the sane coating
equi pnent as the preceding step. A sanple of the
W bioaiosses product was tested for in vitro di sSPCTISENG/001642

The dissolution profile obtained is presented in

Figure 8. 20 The dissolutiog was tested as for Exanple

1 The lag tine for the seco @ pul se eval uat ed was

approx. 3 hours. Steepness was approx. 1.4 %mn
(10-90). 25 Exanple 8. WD 2006/ 049564

2 ... Pe | .
e T REIREYRORAC, Rbal 8000000 oL 556 AELLEL Bt
atorAiZgr d1PHow .8 Bk &g sﬁr@fin%’ e das 63 1Theis £REAE iran outlet air
principle for the manufacture of the del ayed pul sed
tempahiease gpptdxe#$’Gvas by coating seeds with layers in
the foll owi ng sequence; Active drug (PPl) conprising
| ayer -* delay release nodifying layer -4 lag tine

. : g _ .
1500 pﬁ@goua& o'b@asrfe{q fiorE mees&épgarb&g@, (%%%oaﬁg%m et Y e ol

spension for the active yer clpients
laye\BYUDEayith) a sdEsRsERTpendion Piphiet Ay deatiBe@ bélow:

Y Pol ysoryg%e 80 5.0 Hydroxypropyl nmethyl cellul ose 6
cps 37.5 Water purified 1170 Seeds for active drug
| ayering Sugar seeds (Nonpareil) 1.0-1.18 nm 250 The
| ayeri ng suspension was prepared by the foll ow ng
procedure: The: A QxNPLRARYsidEt hyl cellul ose and the
Pol ysor bat e 2%1 vvere? g%fgsopve%d?n the water 1s

Excipieiteaf t er the Esonmeprazol e-My tri hydr aAmowsgg)
suspended therein. The suspensi on was

Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate ‘ 3
Water purified “ 126

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 equip ment as the preceding step.

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

obtained is presented in Figure 8.
The dissolution was tested as for Example 1

The lag time for the second pulse evaluated was approx. 3 hours. Steepness was approx.

1.4 %/min (10-90).

Example 8.
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TM subjected to a wet mcronizing step in an agitator
mll (Dyno-MI11 ). The prepared | ayering suspension
woR®cHmsSed/ - coat ed onto the sugar seeds in a fleRCTHSE®0O5/001642
bed equi pnment according to the Wirster principle,
with a liquid nozzle having 0.8 mmin 20 dianeter
openi ng. WD 2006/ 049564 PCT?EEZOOS/ 001642 52 Inl et
air tenperature was 80C, fluidizing air flow 40 n8/h,
atom zer air pressure 2.5 bar, atom zer air flow 2.5
/ ] te was 12-19 g/mn resulting in an
Del%g{ilpg{se(;?ep%ég%%$ature of approx. 40C. 5 500 g of the
product fromthe first layering step was then coated
with a delay release nodifying |ayer
All sobwits gives irs pevnpdsionp pepdersed agoyels end petdcaertsdfopapldy.
rel ease nodi fying | ayer sol ution/suspension
Exci pi ents Amount (g) Talc powder 112.5 Hydroxypropyl
e T L it e ot e
coatftigSeedseth ldyetstie thefolbwinghegeakeer the Talc and the
Stearate was suspended therein. The coati ng was

Actlggﬁﬂe&@é’@) SORRrREJaYHE -Co s flagemedifnnsdayof fe lag tme
com%)lﬁ_ﬁ ? Qgte%Pe c%th xigoﬁk%-] tenperature was 75C,

I'ng " al Ff atom zer air pressure 2.8
bar, atom zer al r flow 2.8 Nn?/ h, spraying rate was
6-11 g/mn resulting in an outlet air 15 tenperature
of approx. 45C. 200 g of the product fromthe del ay

rel ease mpdi fyi ng. erln oated wth a lag
time dEWETRS T’UrSH%PSF%fé 5{3}52@?% &Gt ution
Exc/1SiéJStEenS' on prepared as descrl be%%h?@ 20

Esomeprazole-Mg trihydrate 250
Polysorbate 80 5.0

Hydroxypropyl methyl cellulose 6 cps 37.5
Water purified 1170

Seeds for active drug layering
Sugar seeds (Non-pareil) 1.0-1.18 mm 250

The layering suspension was prepared by the following procedure:
The hydroxypropyl methyl cellulose and the Polysorbate 80 were dissolved in the water
whereafter the Esomeprazole-Mg trihydrate was suspended therein. The suspension was

™
subjected to a wet micronizing step in an agitator mill (Dyno-Mill ).

The prepared layering suspension was spray-coated onto the sugar seeds in a fluidized bed
equipment according to the Wurster principle, with a liquid nozzle having a 0.8 mm in

diameter opening.
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Sol uti on/ suspension for lag tine controlling |ayer
Exci pi ents Anount (g) Hydroxy ethyl cellul ose
w@ dasoesed 250 HHX(r)), sieved <100 tm 90 HPMEBSES5/001642
13.5 EtOH 99.5% 900 WD 2006/ 049564 PCT/ SE2005/ 001642
53 Water purified 212 The F%ﬁroxy et hyl cellul ose
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.

' Ny, L Cui di
toleCogt Ry thde PP CERGIORIRHL, B 8 2 el e .5 b,
atorhizeitifl f10RZZ 5 eiriiay ispg@yi_ag QatS waEN DN o/ mivetestilting ana@utlel 5iY

g of the product obtained fromthe step above, was

tempoategloimppoxad0¥nt eri ¢ coating |ayer, by spraying a
sol ution /suspension prepared as descri bed below 10
Enteric coating suspensi on Exci pi ents Anount

R S AL g o B s 20
modiféng Ialyet Jo¥itioti sukpEnSion@epdtetisRldéaddibed beldey: wat er whil e

stirring. Under continued stirring 15 the pol yner
di spersion was gradually added, and finally the talc

d Lnt di rsi.on. Th '
por or nod i n B9 elihee EioRRTRE 18 cpNERE SRR
2

Excli&ngdi ng step. 20 A sanple of thg, ;%)ned pr oduct
'JSQ%S“Tested for in vitro dissolution. € di ssolution

Talppobddre 112.5
Hydroxypropyl cellulose (75 — 150 cps) 30
Mg-Stearate 7.5
Water purified 1050

The hydroxypropyl cellulose was dissolved in the water. Thereafter the Talc and the Mg
Stearate was suspended therein. -
The coating was performed in the same coating equipment as the preceding step.

Inlet air temperature was 75°C, fluidizing air flow 40 n?’/h, atomizer air pressure 2.8 bar,

~ atomizer air flow 2.8 Nnt/h, spraying rate was 6-11 g/min resulting in an outlet air

temperature of approx. 45°C.

200 g of the product from the delay release modifying layering step was coated with a lag-

time controlling layer by spraying a solution /suspension prepared as described below:

Solution/suspension for lag time controlling layer

Excipients Amount
Hydroxy ethyl cellulose (Natrosol 250 HHX®), sieved <100 um 90
HPMC 6 cps 13.5

EtOH 99.5% 900
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obtained is presented in Figure 9. The dissol ution was
tested as for Exanple 1 WO 2006/ 049564
wWEON6BEBEO5/ 001642 54 The lag time for the seRCIAE2005/001642

pul se eval uated was approx. 2 hours. Steepness was
approx. 1.2 %mn (10-90)._ 5 Exanple 9. Del ayed
pul sed rel ease Lansoprazolei%ellets Al l anpbunts given
in conpositions are charged anobunts and not corrected
for yields. 10 The schematic principle for the
manufacture of the del ayed pul sed rel ease pelle IS

Watwun&%&t ing seeds with layers in the foll ow ng i
sequence; Active drug (PPl) conprising | ayer - del ay
rel ease nodifying layer - lag time controlling |ayer

The Hyelnd:sr dthyl cehtlosgpdvedee was dispeadeelrinitige sthasmé (einesolfent) while

_active drug (PPI)  layer . Excipients Anmount
stirringnYager epaiiaiedstirings spdwionat %BP%f% cpg by Bratssyas
h ellulose 6 cps 37.5 Water purified 1170

gMdg§ d%kkgr active drug |ayering Sugar seeds

The DR8I drforrhe®inlin kOB PR ORI € hEddEdiBY $P 2R SV Gfdter
is prepared by the follow ng procedure: The

printipty et prlopyd noveterhavingel 0.8nus & diathetehep@ung:sor bat e 80
are dissolved in the water 20 whereafter the
Lansoprazol e i s suspended therein. The suspension is

150 %Lﬁkﬂtﬁeggﬁg%%t %Pﬁf.\yé)@tfrom}@ s?é'p%io%, RehsthodRd Witfh dfdrdcddodfing

layer, by spraying a solution /suspension prepared as described below:

Enteric coating suspension

Excipients Amount

Methacrylic acid copolymer type C, 30% dispersion 100
Talc 6
Triethyl citrate 3
Water purified 126

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 preceding step.

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

obtained is presented in Figure 9.

The dissolution was tested as for Example 1



10

15

20

WO 2006/ 049564 PCT/ SE2005/ 001642 55 The prepared

| ayeri ng suspension is spray-coated onto the sugar
weemd®4954 a fl ui di zed bed equi pnent accor di ngP€DSEDE5/001642

Wirster principle, with a liquid nozzle having a 0.8

mmin diameter opening. 5 Inlet air tenperature is

set to 80C, fluidizing air $4ow 40 nB/h, atomizer air

pressure 2.5 bar, atomizer air flow 2.5 NnB/h,

spraying rate to 12-19 g/mn. 500 g of the product

e P 6 B b BUSY LT SR P SO oo

1.2 Wepalgd. as described bel ow. 10 Del ay rel ease
nodi f'ying | ayer sol ution/suspension Excipients Anount
(g) Talc powder 112.5 Hydroxypropyl cellulose (75 -
150 cps) 30 My-Stearate 7.5 Water purified 1050 The
hydr oxypropyl cellul ose is dissolved in the water.

EkaThE§§after the Talc and the My- Stearate are suspended
PR&&in. The coating is performed in the sanme coating

Del§RHIpREBMtcl@Se LRfsopr26ReRIIBG Step. is Inlet air
tenperature is set to 75C, fluidizing air flow 40
nB8/h, atom zer air pressure 2.8 bar, atom zer air

flow 2.8 Nn?/h, spraying.rate to 6-11.g/mn. .0
ANl s e fotimeR oG e e e eingutis agd el rettsefedafyifle
step is then coated with a lag tine controlling |ayer
by spraying a solution /suspension prepared as
The Gelseiidtigatinbipleofvi theZBarudhatiire @fi tisdaiyed ipalsed caledsageltatais by
controlling |ayer ~Excipients Amount (g) HPMC 4000
coatggssegds WiPMzes 1@,51@ fpilowing sequence;

Active drug (PPI) comprising layer —> delay release modifying layer —> lag time

controlling layer — enteric coating layer.

Layering suspension for active drug (PPI) layer

Excipients Amount
Lansoprazole 250
Polysorbate 80 ‘ 5.0
Hydroxypropyl methyl cellulose 6 cps 37.5
Water purified 1170

Seeds for active drug layering
Sugar seeds (Non-pareil) 1.0-1.18 mm - 250

The layering suspension is prepared by the following procedure:
The hydroxypropyl methyl cellulose and the Polysorbate 80 are dissolved in the water
whereafter the Lansoprazole is suspended therein. The suspension is subjected to a wet

™
micronizing step in an agitator mill (Dyno-Mill ).
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WD 2006/ 049564 PCT/ SE2005/ 001642 56 EtOH 99. 5% 1350

Water purified 172 The high viscosity HPMC powder is
waompesded in the et hanol (non-solvent) whil e BCT/SEI0NF001642

Under continued stirring a solution of the HPMC 6 cps

and the water is gradually added. 5 The coating is

performed in the sane coati®y equi prent as the

preceding step. Inlet air tenperature is set to 40C,

fluidizing air flow 40 nB/h, atom zer air pressure 2.5

om zer alrflow25N ate
The BrisJRHIFTIE SHPorsion & St ey i BE erdran e diingd bed
equlgﬂl@h{ Qbid ﬂ%t JOQH@WLEQQI pritdi gﬁé SR Slikhe %oﬁﬂélh%g’vh oI3 @ in
nteric coating by spraying a suspension prepared as
diantttspehiad. bel ow. Enteric coating suspension Excipients
Amount (g) Methacrylic acid copolymer type C, 30%
di sper sion 100 Talc 6 Triethyl citrate Wat er

f d,. 126 1 i et hyl i | d
tntefHE sy o0 L PG A ol Pﬁ’ﬁe% bR FE et lyrg 2
bar,?&rﬁﬁg@trandﬂ%@r§l\lﬁ?‘/h' %rgﬁﬁgi’@é {y1adslgninand finally t he

C I's suspended I n the dispersion. The coating is
500 gef ftlmrprediuot lﬁrohh‘éle Sastdayeoiap isteg iethen pn@ed wath a deday release
)receedi ng. ste Inlet air tenper i) rg is set to 65C,
mo mgdhawrﬁ@h%ﬁo SpInsRFiap PrEpATed ag ¢ ooV pressure 2.8
bar, atom zer air flow 2.8 Nrr?/h, spraying rate to
6- 10 g/ mn. 20 WO 2006/ 049564 PCT/ SE2005/ 001642 57

Caims 5 Delay release modifying layer solution/suspension
Excipients Amount (g)
Talc powder : 112.5 ‘
Hydroxypropyl cellulose (75 — 150 cps) 30
Mg-Stearate 7.5
Water purified 1050

The hydroxypropyl cellulose is dissolved in the water. Thereafter the Talc and the Mg
Stearate are suspended therein.

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

Inlet air temperature is set to 75°C, fluidizing air flow 40 m’/h, atomizer air pressure 2.8

bar, atomizer air flow 2.8 Nnt/h, spraying rate to 6-11 g/min.

180 g of the product from the delay release modifying layering step is then coated with a

lag-time controlling layer by spraying a solution /suspension prepared as described below:

Solution/suspension for lag time controlling layer

Excipients Amount (g)
HPMC 4000 cps 80

HPMC 6 cps 11
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1. An oral solid pharmaceutical dosage form conpri sing
as the active drug an acid sensitive proton punp
w0 niveosgses (PPl), the dosage form conprises tweCRRE2005/001642
rel easing portions, pellets releasing the PPl with a
del ayed rel ease pulse and peJlets releasing the PP
with an i mredi ate rel ease puf se, characterized in that
the PPl is fornmulated 10 into a core material in the
formof pellets and the pellets giving the del ayed
Emﬂfﬁﬁﬁﬁe pul se have the follow ng kayers on the core

netérial in given order; - a delay release nodifying
Watk fiegonpri sing a water sol uble palrgner(s), talc and
a hydrophobi zing agent; - a lag tine controlling | ayer

conprising as essential conponent a high viscosity 15
wat er, sol.u ol r., - _an.opti.on subcoat | ng..l M. .
The i viscoaty BERAE Daliers susofiisiHp el B phapar fstiring.
| ¥ | 56l | 6385 AR e Vel Bk Qb P added.
U o e A g adde
subcoating layer; and - an outer enteric coating
layer. 2. An oral solid pharmaceutical dosage form
The cortpng is padomesdtin sheavarmooadng eduapmerag thegy B\REED.
proton punp inhibitor (PPl), the dosage form conprises
one population of 25 pellets with two PPl releasing
InleP4F {eh%%?mr@ a4t RPhRL, rdiRg o R} 40/ 8Yn! SbRBRE o PheiSure 2.5
and an I mredi ate rel ease pulse, characterized in that
bar, tabeniP8Y ait oW Sivndthesprayitgrae tockk-&6 giieri al i n t he
formof pellets and that the pellets have the
following layers on the core nmaterial in given order;

: | | difyi i 5 .
i B B B S e s
enteRg @BAting M) HRBRAD4 ORpdndilalprop208as BELEE bdidw- a | ag

time controlling | ayer conprising as essentia
conmponent a high viscosity

Enteric coating suspension

Excipients Amount
Methacrylic acid copolymer type C, 30% dispersion 100
Talc “ 6
Triethyl citrate 3
Water purified 126

The triethyl citrate is dissolved in the water while stirring. Under continued stirring the -

polymer dispersion is gradually added, and finally the talc is suspended in the dispersion.

~The coating is performed in the same coating equipment as the preceeding step.

Inlet air temperature is set to 65°C, fluidizing air flow 40 nt/h, atomizer air pressure 2.8

bar, atomizer air flow 2.8 Nut/h, spraying rate to 6-10 g/min.
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wat er sol uble polyner; - a layer conprising the 2d
portion of the PPI; - an optional subcoating |ayer;

w@nwem4956an outer enteric coating |layer. 3. AnPOI/&k2005/001642

phar maceuti cal dosage form according to any of clains
1 or 2, characterized in that a final dosage formis
a capsule. 10 4. An oral pharmaceutical dosage form
according to any of clainms 1 or 2, <characterized in
that a final dosage formis a sachet. 5. An ora

phar maceuti cal dosage form according to any of clains
1,3 or 4, characterized in that the pellets giving an

Claitygedi at e rel ease pulse are in the formof 15 one or

nore tablet(s) and that the final dosage form
conprises pellets with a del ayed rel ease pul se and a
tablet with an imedi ate rel ease pulse. 6. An ora
phar maceuti cal dosage form according to any of clains
1 - 5, wherein the acid sensitive proton punp
inhibitor is an al kaline salt of esoneprazole. 20 7.

An 1 atal phIRY pReeteutall ddagadent compristgodsthegetive daiy arodcid
claims 1 - 5, wherein the _acid sensitive proton punp _
i nIFPRAIE S PrOtPnastRiBEAeT € Thh dhredqsas fogm cpppesep two PPl releasing
DSBS b0 6P EAR0 85 A AR Sa B Pl g B Ptasing

| Nh}LOPPPHith 3n MBRAREAERAEBHANS bR ctizeAh Babthe PPI is formulated
pharmaceuti cal dosage formaccording to any of clains

1- iBtohendregaterial mghe form ¢fgrellet end gilegpelicts gsdnptid)defybd elease
in the range of 1 - .10 hours. 10. An .aral
phatuss hevie gft?afPﬁ%’é‘ﬁd@’eF%?W’ﬁé’@Eﬁ@P"t‘?’@altlﬁ BVeR Y havi ng

S D5 0815 o8 p Y.t

RAYaEpEEILing aberlosage form according to any of clains
1- 10, wherein the lag tinme controlling |ayer

conprd legéime denghlling dayes remppritingas esstniiel eomppingrs high viscosity
the water soluble polymer;
- an optional subcoating layer; and
- an outer enteric coating layer;
and the pellets giving an immediate release pulse have the following
layer(s) on the core material;
- 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 comprises one population of
pellets with two PPI releasing portions, each pellet 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 pellets and that the pellets have the following layers on
the core material in given order;
- a delay release modifying layer comprising a water soluble polymer(s), talc and

a hydrophobizing agent;
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only conponent, except any residues fromthe coating
process. 5 12. An oral pharnmaceutical dosage form

waewoendisng to any of clains 1- 11, wherein t hePCT/SE2005/001642

essential conmponent in the lag time controlling |ayer
is a high viscosity hydrox Eropyl met hyl cel | ul ose or
a high viscosity hydroxyeth cellulose. 13. An ora
pharmaceuti cal dosage formaccording to claim 12
wherein the high 10 viscosity hydroxypropyl nethyl

cel l-Lﬁl 191% Bl co %glg]%é {%&Eﬁ%@ﬁgﬁ%gf&%ﬁgﬂg&aﬁ%@ﬂ ta lg%ﬁ Riscosity

nmeasured accor oei a Europ

7. 0- Qualter sdtibleAblhal, pharmaceuti cal dosage form
according to any of clainms 1- 13, wherein the delay

r el easleyarodinpyising thesd?& portiomof tred®Inat er sol ubl e
polynmer(s), .talc and a 15 hydrophobi zi ng agent

sel sAEWUPRY §UPRRRANGE SANST@BAsi sti ng of M- st ear at e,

gl ycery . odium stearyl fumarate. 15. An
ora|%%ﬁg¥ﬁ§§§§??§§F&3%§§ge formaccording to any of
clains 1- 14, wherein the delay release nodifying

| ayer is only conposed of hydroxypropyl cellul ose with
3. /ooty dhasmpprusioyl dosege ferm areprding to ampef d4imsd ar o %
and.a vjscosity bel ow.180 s,. talc,and M- Stearate.
16.Chﬁ\raﬁ¢"%€é§’§ ﬂg"g@ %}agf}g%gﬁ é(p%ls&rcélps%% ar maceut i cal
dosage formaccording to claim1l, characterized in
that the process conprises the follow ng steps; 25 1)
pr efmbiah ghamacswicaledosageaformnctdréing o anyodf qatdsdt o 2,
conprising an acid_sensitive proton punp inhibitor

( PRipragteriggibinghatia fanad dogpge oy 830G t he pell et cores
obtained in step I) with a delay rel ease nodifying
layer; 111) coating the delay rel ease nodifying

sayLeh 8fh1 PRAthREe#RARS shE L@ ta8fbrking thhdyofclfiths 1,3 684,
controlling | ayer conprising as essential conmponent a

hi gthadctetiged inthatthe pelégy giving andomprdiajeresleasailse are in the form of
2006/ 049564 PCT/ SE2005/ 00164 60 t. he .

| ag0ei HrEnQEe mb%ﬁSP mﬁg&@fa %F‘H@Pgee‘lf’\églfcg’g@?é‘?gg’ﬁthS vith 2
Wit i . T i

suﬁ%% tggg&ﬁg ggggéagggﬁﬁe&ﬁﬁg¥ore tﬁgngﬁ%%??%gcoating
| ayer is

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

acid sensitive proton pump inhibitor is 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 .
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applied; and V) incorporating the pellets product
obtained in step V) together with other pellets, 5

whaoosngpsen outer enteric coating and an opti oneCT/SE2005/001642

subcoating layer, giving i mediate release of the
PPI, into a capsule, sachet or nmultiple unit pellets
systemtablet. 17. A proces8®for preparing an oral
phar maceuti cal dosage formaccording to claim2, 10
characterized in that the process conprises the

0||0WI ste r|n core mater. al th .
%Aﬂ el e E0Stiod) e R ArboR e ey s Fofhspl-Cich fferein te

[ )e [

Phome P g?“%‘%?%% Rk s®y i oo e cluogbl flras he
Mo @infyydongponate excepd dny residiidsfeprh e detiay proeésase
nodi fying | ayered pellet cores fromstep Il) with a
lag 15 tine controlling layer conprising as essenti al

B g prEmiclell BERE b ARG R LT pBRRLIST S plton e
st %Qsehhh)c m doberft ith méqa tlﬁxe'EBﬁﬂrélhﬂgl 230 B vR@stl on;

opt 1 ona ycoatlng he pellets obtained from step

I V)hyrﬂtcbcbzpmpylapetimlrwﬂlukusb onahighgvisc@bity hydroxyedind ceilylose.
coating the pellets product obtained fromstep V) wth

an outer enteric coating; VII) formul ati ng the

@g:ﬂ%fj{) 41 58 soghad: u['?‘éh' £S5 e‘}? hRlb08aihk o ﬁ{&?tﬁ’z Wl)eréu{‘{h% 1oh

e Unl stem

t alilzh@bsﬂy?ﬁycﬂ:&; prdis ﬁfeﬂ@@a@m&s@% @lym@xyahﬂl oalmnoa&gmsm pH
whi ch the pellets giving an i medi ate rel ease ul se
i n vehempnagsurgd @c¢arding éo szrrmagﬁp@raeEl@ppmbcﬂwe@la’BJOeﬁ? 0.5)
and that the dosage form conprises pellets with a
del ayed rel ease pul se and tablets with an i rmedi ate

?lg Aﬁ?ﬁl%l gl'ljelrﬁﬁceu\ﬁgal%g%ée%ﬁﬁgécqp én ¥ él’l Qﬁi]rﬁfl 1’Z lﬁ%vherem the

rocess according to c or In
st efeldyltleaseanadifyigg laper chatpiges Weﬂeeaﬂﬁalalpdlymdr(rsg talc and a
| ayered pellet cores fromstep Il) with alag tine
c ortydeiphpbiging agent selected from the group consisting of Mg-stearate, glyceryl

behenate and sodium stearyl fumarate.

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 with a
hydroxypropy! content in the range of 50 — 90 % and a viscosity below 180 cps,

talc and Mg-Stearate.

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 pellets comprising an acid sensitive proton

pump inhibitor (PPI) as the active drug;

) coating the pellet cores obtained in step I) with a delay release modifying layer;

D) coating the delay release modifying layered pellet cores from step II) with a hg

time controlling layer comprising as essential component a high viscosity water soluble

polymer;
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formaccording to any of clainms 1-15 in the treatnent
of gastrointestinal diseases.

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 pellets comprising an acid sensitive proton

pump inhibitor (PPI) as the active drug; ‘

IT) coating the pellet cores from step I) with a delay release modifying layer;

I1T) coating the delay release modifying layered pellet cores from step IT) with a lag

time controlling layer comprising as essential component a high viscosity water soluble

polymer;

IV) coating the lag-time controlling layered pellets from step IIT) with a layer

comprising a 2" PPI portion;

V) optionally coating the pellets obtained from step IV) with an optional subcoating

layer; and

VI) coating the pellets product obtained from step V) with an outer enteric coating;

VII) formulating the enteric coated pellets 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 pellets with a delayed release pulse and tablets with an immediate

release pulse.
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19. The process according to claim 16 or 17, in which step III), coating the delay
release modifying layered pellet cores from step IT) with a lag time controlliﬁg
layer, is performed by utilizing a dispersion of said high viscosity water soluble

polymer prepared by

wn

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
10 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
15 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.

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

treatment of gastrointestinal diseases.



