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WO 2006/ 068596PCT/ SE20051001972 1 SOLD DOSAGE FORM COVPRI SI NG PROTON
PUVP | NHI Bl TOR AND SUSPENSI ON MADE THEREOF Field of the invention 5
Thi's i nvengl o ddes %es to a solid rapidly gelling oral %?&%Mgbcal
dosage form "as we as aqueous suspensi ons prepared thereof,
conprising an acid sensitive proton puhp inhibitor as active
ingredient distributed in a nultitude of enteric coated pellets and a
suspensi on nodi fying granul ate. Furthernore the invention relates to

an i nprov Cess i i U e use of ch

Formi a1 SHLEA it enroR e ORI GIR G SRBrt AR TR AR

gastroi nt e@pkpRRkIG $PAPErBIEREAEMaNs. BackRround of the invention and
prior art 15 Proton punp inhibitor (in the follow ng al so desi gnated
as "PPI") conpounds having effect as H+K+- ATPase inhibitors are for

i nstance ¢onpounds knpwn under the generic nanmes omneprazol e,
Iansopraz§¥££g§£%¥39ﬂ§¥ole, r abeprazol e, tenatoprazole and
esonepr,azol e. 20 These active substances are useful for inhibiting
gastric acid secretion in mammals and nan. In a nore general sense,
they nay Bhisisedtimrelgessoanvlidrapididzelingararhernedcegios! dasageiony. aseteltagd
di seases in manmmal s and nman, .i.ncluding.e.g. refl ux. .esophagitis., ... :
Gastrit: s SuUUNBRpEHOn: gered tethobernirind i HEh e BRI K mpbter,
they may be.u4sehdierdt dRaivRtin Aimties ofdatic @battEpdliettaind disageess
where gastric acid inhibitory effect is desirable e.g. in 25 patients
on NSAI D toelifximg,granulatea Fughersons thi inveriicyl reletes Byapapsevgd PFQ?eﬁafgﬁ Bt s

with synptonmati ¢ gastyo-esqph al .refl.ux di S i i

W th olist rPRBHES TRDS i aranopead” s AR R heab bRt
si t uat i ONSastidintBihkenickdoM flhmdedib.e upper gastrointestinal bl eeding,
pm and postoperatively to prevent acid aspiration of gastric acid and
to prevent and treat stress ulceration. Further, they nay be useful
for prevention and 30 treatnment of irritable bowel syndronme (]BS),

i nfl ammat ory bowel disease (113D), ulcerative colitis, Crohn's

di sease, asdéBund of theGvehfion BalgcRk a8 syndrone, sleep apnea, sleep
WO 2006/ 0 PCT/ SE20051001972 2 di sturbance, psoriasis as well as
bei ng wseful for prevention and treatnment of Helicobacter infectiaons
and di sead¥ston phmp duhibitoriinghefsdlewing also designated as “PPI”) compounds having effect

.+ s . .
as H K -ATPase inhibitors are for instance compounds known under the generic names

omeprazole, lansoprazole, pantoprazole, rabeprazole, tenatoprazole and esomeprazole.

20  These active substances are useful for inhibiting gastric acid secretion in mammals and
man. 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 esophagitis, gastritis,
duodenitis, gastric ulcer and duodenal ulcer, Furthermore, they may be used for treatment
of other gastrointestinal disorders where gastric acid inhibitory effect is desirable e.g. in

25 patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in patients with
symptomatic gastro-esophageal reflux disease, and in patients with gastrinomas. They may
also be used in patients in intensive care situations, in patients with acute upper
gastrointestinal bleeding, pre-and postoperatively to prevent acid aspiration of gastric acid
and to prevent and treat stress ulceration. Further, they may be useful for prevention and

30 treatment of irritable bowel syndrome (IBS), inflammatory bowel disease (IBD), ulcerative

colitis, Crohn’s disease, asthina, laryngitis, Barret’s syndrome, sleep apnea, sleep



These active conpounds are, however, susceptible to
degradation/transformation in acidic 5 and neutral nedia. The

degr adat i owoi2socmassaé yzed by aci di ¢ conpounds and i s st &oiriSE26860¢1072
m xtures with al kaline conpounds. The stability of the active
substances is also affected by noisture, heat, content of organic
solvents and to sone degree by light. 2Oral dosage forms remain a
significant problemfor many patients, as many are unable or.to
unwi | | i ng tﬁj%\#ial | ow a solid dosage form This probl em occurs
primarily i 2pefy BIPTIRFE RS Wl % bgiae P§Ff‘ﬂlf?f P&?‘Pé‘&“@fl freatpmgnt of Flelicobacter
conpl i ance, i@fohsSantl ARERESRRIA PRAL& i n therapy. The need for an
oral adm nistration form which aviDids the swallowi ng difficulties
associated with traditional tablets, has been recogni zed since many

years. Syr Ufese @btivéichSpoukes E‘BeCﬂoﬂféa&sﬁk&ﬁnﬂé)fbt&gﬂﬂﬂﬂnﬂaﬂf&xﬁﬁorﬁﬂqwm
ot her novel cﬁr,?l et or cagsule dosage fornms have been devel oped. Anong

al t er nat fve 2t 8-\ %@P"r’ﬁ"s‘? FadalyzsA b&ﬁclélﬁ&?%@@%@dé&ﬂﬁ‘i}h@éﬁ ve

substances  hixilnlewits SlkMneomPhiidt. qrae Habifl g%f%ﬁ%@@éa‘%ﬁbs@iu&ﬁ?al@&&ﬁe\éﬁd by
i ngredi ent in an aqueous nedi um Besi des that ready to consune

suspensi ons “P&WI%@F%{QOBW%OfW%PH%%@@O seysoiegeee byl lightt h | ar ger
storage volune and often limted shelf-life or need for refrigerator
storage, a particular probl em t hat sorreti nes ari ses wWth agueous

suSpensi ons ve a.s tenden of

si nking to td ﬁﬁ dgsc??% gﬁn%%g? n?a%le 5’8 %rg 8‘“ f %r -t fie engsf FEER T FRPS Oy
cause a ipar umoﬂlluighe swlber 4 Dl dosagd RNEThid froblae ovassimaildinhildtnend?5
entire dose en e oral, adm njstration rqute. Another probl em
that is somg’tel ggifﬁeﬂ%#c@&enf iCSmpRRe, aRd 1§ ghesetarg & panblemyp thgrapy.
particles in a | | quid nmedium for adm nistration through a nasogastric
tube, the particles may tend to aggregate or agglonmerate, thereby
maki ng it i Aporeshifer wmmmuwgsn,twmmdmesmmmmcms |

anot her pro [ dium has, a too

v scost ty v oSt Bt bt A SRR dhe BRay b syrops, et
30adni ni st emidrbeal &wawginammgamsm biertridRe tabllet 3r QIHALE ddsdde BIRIBVE Boen
WO 2006/ 068596 CT/SE2005/00197 31t is a strong desire, particularly
when adni ni SE¥EIOPRY ARG 2iemptive feBidern e edminssafitnnt pherparplogiely BFtSr s
such as for sﬁm%&ag%aﬁ@%%%ab@on R IR SAY Phe REATY BREBERCarPifleons
| ansoprazole, to get an easily and quickly prepared, easily

swal | owabl enitdimmgeneous suspensi on conpri sing the proton punp
inhibitor in a formprotecting it fromcontact with acidic
environments, (e.g. the acidic gastric fluids). In addition it is
desirabl® t Batiddshieat saa&pmnmmdmspemmwsaﬁhm) Rdve Aedwbu@S agdbiad with
Vi scosity sg@éable for, allowing it to be adm nistered via a gastric

tube or to LEEEFETaEEYREme Apdofteh Imited shellslifs gerrsd & refgeerapatiomass:
requires a ¢afib@hlhrotiiss Aot §&616tt191ep§ns§§@9111§qu9¥1§r estrdaﬁgﬁons HOnWsbfe il U9

preparation'that i's to be stored as a dry m Xt ure conpri sing
wat er unsol piigeclavp o wevredendgney ofisinking t(sthﬁ hfbt@mjddhet ms&meus@d\ﬁa'n as an
ex-1empore Py RALSH. AP HRD SRS 4 BT BARS 508 to 58 BBhed the SASF S LR e ™

25 entire dose entering the oral administration route. Another problem that is sometimes
experienced, is when using a suspension of particles in a liquid medium for administration
through a nasogastric tube, the particles may tend to aggregate or agglomerate, thereby
making it impossble for them to pass through the used tube. Still another problem is when
the liquid medium has a too high viscosity/viscoelasticity, which is making it impossible to

30  administer it through a nasogastric tube at a practical pressure.



15 For sone prior art conpositions there is a problemw th that a

maxi mum vi scosity level is obtained only after long tines, i.e. the
Vi scosity Wwe 2&@losgeHst ant over the short time franmes frpemsebicstoibfe
suspension is nmade until it usually is adm nistered to the patient.

There may al so be problens with batch-to-batch variation regarding
time required to obtain a stable maxi mun viscosity level in the
suspension prepared froma dry powder m xture. 20 Intol erance to

| act ose-contai ning foods is a cormon probl em Thus, nedi canments
containing | actose may pose a problem for such people. - There are
proposals in the art regarding conpositions conprising a proton punp
I nhi bi tor 2% jafstrdnp @edredheti AN WwHeh MRAIS RleSnd fai(ﬁfldbﬂgcan%mﬁmashﬂtéﬁroidﬁr
qui ckly di spersing and/or dissolving fornulations. S 5,731,002
descri bes aPyvmbhiditorssush 3stor inslense pineprhzolw pyoowpiatde peUnpricdk g a
proton punpl nhi i I -4 | desi.gn f or . t.he treatment
of gastric Eliééll Hr%lé]l%g%)gg&dl?eé Eel§§agl§ qgf&ﬁﬁ P %ﬁ?ﬁ%l%’flﬁ Towable fiorhogengous
2006/ 068596 RisHénSioR @ODPHAIINE prbtddPubnp SHIbit31h Hfosh bas@dngit Feinlvoatadtaith
treating gastric acid disor dtgrs_ ith conpositions conpri sj nﬁ@

omepr azol e B7dF SHEOPIESY| (@81 Byatite zastichids)- dardstioarics desbpblp fhshihe
associ at ed_ish sl M ifloBhitiprdtoftRE BNARSA UERHRSTOS AR it &

pot assi um 5 blb'car bonate to i .q);@ehunans ilnc?lﬁtj&e t_ha.t0 enthe

car bonat e i 8dmigistered| viaregnsizis telpeor dq bavenaHowest Al pdigmdysuspersidnt fornfedetior nt
with gastro . ref acerbate or worsen their disease’
as the bel cﬁ%ﬁ%&%%ﬁﬁ%%&%g'&su \Evar asmﬁ%ev%'ﬁ%tﬁ?e'of stomach acid (Brunton,
Agents fior the control of gastric acidity and treatnent of peptic

ul cers. In: odan A G et al. The pharnacol ogi,c basis of | .

t her apeut i c?,%‘yﬁ ‘gg%)l?r.ep?(r%ﬂ%F%? Ei %@3?5 a %,g,p@g@grquxwoglppgméwgter
possi bi I ty ubdafblel dhBbfnf aiOflitTs HGRAELANA af GUSEpSTE hAPALA C

al kal osi s. Furt heer rm&l?e, nt here are further p?g‘r‘?g%ed pat%nt¥J B

appl i cat i onbomegen¢nus susprensigat ether challengep/prablents ads:. 2002/ 0045646 Al ,

whi ch di scloses a solid non-enteric coated dosage form conpositions
conprising a proton punp inhibitor and a buffer. Qther applications
in the 15 f&@6ddoyheghdDaBéckipdbiions thive BQPrdidd:s Gh tHab2 BBkl vi&Dsity level is
US2003/ 215527, . USZOOgéO4889,6 and US2004/ 171646 di scl ose for instance
i qui d or al “PREFhACLHLT e TGS IOF VEPRAINE Bri9F POt oxerihothoR tingrrmes
I nhi bi tor aRdmAyiaeH hesdsphs RS haRNMBLhal, QhahAGLAASH BY BRSET PidON
of the proton punp inhibitor. 20 US 2004/0005362 Al (Tan€ja) and US
2004/ 00826 1 &apklsf Paproplens dathdrichto-batghwrintinnaegardied tihe raguiral tb obtain a

conpri sing cid |abile dr coated with an enteric, coating.and a

l'i qui d vehi (Q:ngbélg(rﬁa D ‘élg%os’?’h%geléq %? S@%P“Bﬁcg?rf@ﬁg& aadﬁﬁp?%%efg’é 1¥°f rom

t he sanmewi nvent or describes for instance a liquid vehicle of a

viscosity sufficient to suspend mcrogranules conprising a PH (US

2004/ 0081 708rtpemncsto lagkgse oenginng fppdois Acomman poblen. Towamedicarernts Al )

princi pal 'y obfign3aieodd HAPSRIE BlobifAELRn plsgPH of the Tiquid vehicle
5.

is greater than 6:

There are proposals in the art regarding compositions comprising a proton pump inhibitor
25 and there are other proposals relating to methods for quickly dispersing and/or disso‘iving

formulations.

US 35,731,002 describes a stable, oral pharmacentical composition comprising a proton
pump inhibitor in a paste-like gel designed for the treatment of gastric acid related diseases

30 in animals,



WO 2004/ 004690 Al (Taneja) discloses a |iquid dosage form having
enteric coated mcrogranules conprising an acid-labile drug and a

i qui d suswensicadsPpavi ng a pH | ess WO 2006/ 068596 PCT/ ez 20809762 5
than 6.0 and a viscosity sufficient to suspend the m crogranul es.

Car bonat es or bi carbonates may be used in the dosage forms. US

2004/ 0022854 Al discloses an oral adm ni4stration formfor acid-labile
active conpounds wherein the auxiliaries are not suitable for
formation of enteric |ayers (enteric coating). Prepared active
conmpound units can be fornul ated into sachets, e.g together wth

| act ose, or fornul ated together with carbonate containing excipients
to an ef f er WUSss&10(73¢ Aixplosds tai ridthodFEbY tlealidPgafitio a6l SR61ABE Swidk doRpeitidts
suspendi bl e dry powder m xture conposition conprising a gellant or

t hi ckener, COMPHIRG MRrPEZOl O MRseprazole fngeharwigubicabaneiss a specific
particle si St AUt Rt py J 0 -act ant,
and a phar naégoo 6‘% i a(%éaclg%e'dcab@%hi ve s%}%rg{gabﬁ%gj%%%é S@J%l %%gggx%érgﬁb esgsl%?li bes a
wat er - di spebsatbbmatt whilachunzasprciidé thgt whep Har aarhorait iscabikajizakinithesstagpeht |
at |l east on i.si ntegran n swellable material. It is stated,that
The tanl et GpEhing By SR AR 3Ry B Tosstp e P £ GG SR SOUE: ek
suspensi on @fseddt @ih¥ bslelEE tan dali@tup@RQA n@ISEN oD GoHNER AcAVBEintcAOA kbats for
5008117 relates to a nethod for &repari ng a gui ckly di spOrsing_ and

di ssol vi ng fhsroentralof geptes acidity srdwsaipend pL zegls Ay Grpdman ALR et 2ot Ther
exci pients, i Tl ] uhes agy i '

Pr ot on purrpplhn :ﬁlgqlét}%? gisﬁg;efmﬁga{pgﬁngg,}r %‘ﬁ@&@ “?YEI%’ ?Xﬁ%%&%ﬁ&z#@%ﬁ%ges a
sol i d phar mpesitilitg &lat mbip oS sadivonbif abonale dinayicawse netahali ealkalaris25 pr oduce
a suspension of a drug. The conposition conprises a thickening or
suspendi ng agent, an acid, and a carbonate or bicarbonate. U
6,261, 602 desehdrReS, Mefdafd fuliBdr pERIERQSatcnO4ppHEBbAY in @R sBmb BAEITEGRI, beal
carrier which can be used t he preparation of pharnaceuti cal

f
conposi t i ondJ%3PRR/084554¢6 éﬂam%éh dieclpsghp soliginosgaisisedatse dpseenérar or

di Q8L . .
aqueous ne E%??%E%ng/‘ s ifﬂgot\gﬁ?{ 1 nBfbERhE Y bgﬁ%r?'oﬁ'é}:oﬁgﬁ@atmﬁ(ﬁnthe

2006/ 068596 conpri ses subjectl a mxture
of a t hi ckerfaniy HH208/148¢b9aUHRG03 AKeHI6aUEI0H3AHEISD, U208 18f28Nnul at i on

or anul ar - r Sote A UREah? BB SR ore or e LR 5P vhaalE:
i nvention avemgssitdns cabiisthgdi FH61US HRfp GhiHAGH-AR b AFESNY abtht Rid BEthed 6f
increasing absorption of the proton pump inhibitor. o

-

20 US 2004/0005362 Al (Taneja) and US 2004/0082618 Al (Taneja) describe a
pharmaceutical formulation comprising an acid labile drug coated with an enteric coating
and a liquid vehicle of pH less than 6.0. Other published applications from the same
inventor describes for instance a liquid vehicle of a viscosity sufficient to suspend
microgranules comprising a PPI (US 2004/0081700 Al) or (US 2004/0006109 Al and US

25 2004/0081671 Al) principally the same arrangement wherein the pH of the liquid vehicle
is greater than 6.5.

WO 2004/004690 Al (Taneja) discloses a liquid dosage form having enteric coated

microgranules comprising an acid-labile drug and a liquid suspension having a pH less



conpositions and presents a solution to the previous nmentioned
problens. It further 10 provides a nean for naking a drug vehicle,
whi ch is sypbaklessber adm nistration via a gastric tubecrgdeosigaod
viscosity and viscoelasticity properties of the obtained vehicle
(suspension). For instance, in the sense that it is e.g. robust
enough to provide approximately the sang viscosity even if the used
wat er anmount varies within 50%to 150% of the prescribed amount. 15
The present invention relates to a solid rapidly gelling oral

phar maceut i - 1.0l rJ.sin acid sensitive proton punp

i nhi bi tor C%gﬁbﬁ%ﬁ%&%g@]&gﬂ{éﬁgﬁe8?52?{}% |’§’1°F?%Pf§ﬁ 'aﬁboﬁgtﬁ%‘i’rti tude of
enteri c coabearbmedtdsetay t@Eediin shesjoeups f@ms.nodi fyi ng granul ate. 20
Furthernore, it has now surprisingly been found that it is

advant egeous to use a special conposed granulate to mx with a

mul ti tude ofUsembendb a6 Al ebcleds!af bl SERREktbR rfh B RN R Ry

i nhi bitor, which granul ate when suspended Iin water, quickly and

r epr oduci’bl éompqupdwhesein therpusidieres aes npbiitehle fdrduimatjorofthatetic &gfers Kentesic

desired, st Vi hiy. lLevel and.a satisfyi viscaelasticity. .
Thi s granul g@gﬁﬁ)g bl?eﬁ%? #11 Leé‘]fv% R %‘“&%5 @%eﬁgﬁ@%&i P gencisg g8 ﬁc@ﬁél%/ro‘ﬁ‘tb%
nodi fyi ng giaatosd, at Sotmulatet topRthEDwRh cakionste GéRdihih@ bRiieed b tn BRerkesgg: f r om
bi carbonate and carbonate salts. According to one enbodi nent of the

i nvention, F™§%"BYssible to make this granulate free froml actose,
i.e. tolerable for people having intolerance to | actose. WO

2006/ 068596PCT1SE20051001972 7 and the enteric coated pellet are

di ssol veld/ s BBR&3adao descibes agenddyisuspandibiedtiry poreder asxthmpompasition gomyrtishign g
a viscous | L gLk : [ for | adm pistration. Wien a dasage
form of t hehg%agtn%rﬁ%lngyéln%t’ { gﬁ%%s%g %{e%slt § ee’?%‘@’a? 8“??%%"%% f‘pgﬁ’%f’ p lglF ?ge

i nportant t Hiatribtiiven, pdipaL leiting agdnt br saaditing S04 ¥ RS Bfla@gefast as
possi ble and at the sanme tine provides a honbgeneous 5suspension with
regard to t FPS@P%t ri buti on of the solid particles containing the

phar macol ogi cal ly active ingredient. Therefore, the final |iquid
formul ati on should secure that practically all of the dose, even if

t he dosési sUSohpsa,e8dleiamibes s watpredishetiiblpiablet cupetieg & piammadestichily aatee ed

into the or vyl i .. the entr the oral. adm nisiratijon
route, in ag%eg gt,le%% ]ilea%g%mé?\% a?%%?‘}é%@@le ﬁafr‘\?&]/;;ls %ﬁ%ﬁ@tﬁ'ﬁ? W&fe%lct ive
i ngredi ent  disintgrayes rgadly imwatert fomitg £bah@Enddes hpdsion bf hifh HiesRBSRENEan
t hat the suspensi on_medium has a pH that does not cause premature
dissolutione%ﬁyﬁﬁﬁmﬁﬁﬁﬁ¢ic coating layer of the pellets conprising
the active ingredient. Al so the adm nistration through naso-gastric
tubes puts demands on de final liquid fornulation regardi ng such 15
things &8 sHSt8081d7 aslefestoaishehod formreiariyg 2 quicidp dispasting andrdipelvinges and

absence of ration tendencies of the ended particles. A
further featur !éﬂ{lrcgn ?%%&cgﬁnﬁgogﬁgsﬁ g(ﬁ%"?%“@tsﬂ'ﬁggﬁcé’l?"&{)maw &Egrati on
with thin toiesapiuiesdrd eidipekbpakibieCPra®a pulp SnHERiOsShdA&ieni ¢ t ube
i ncl udes naso- gastric tubes as well as other 20 tubes or syringes

aimed for feeding a suspension or dispersion into the stomach of a
patient. EP 0491910 B1 discloses a solid pharmaceutical composition for addition to water to

25 produce a suspension of 2 drug, The composition comprises a thickening or suspending

agent, an acid, and a carbonate or bicarbonate,

US 6,261,602 describes a granular composition useful as a pharmaceutical carrier which
can be used for the preparation of pharmaceutical compositions that are capable of rapid

30 suspension in water or aqueous media. The composition may be prepared by a process



The vi scoel astic and viscosity properties becone especially inportant
as tubes used in pediatric treatnent may have a narrow i nner di aneter
and t her eby,obgindsssgnsi tive for 25 |iquids having unsuiggRliESosno1972
properties giving high back-pressures upon adm ni stration. One such
exanple of a tube with narrow inner dianeter is "Infant feeding tube,
FT 1606/ 105 (CHFG 6 -2.0 ramouter diageter, 1.4 nmminner dianeter),
Penni ne Heal t hcare." The dosage forns of the invention are gelling
qui cker in water at roomtenperature than 30 prior art fornulations
to yield a gggggeneous stabl e di spersion., Thus, they give a stable
WO 20061068 CTPRIESES Fhitstng ¥ migurg pEe thigkenng 3geatrnd e disinteemiing Agaat tohe
prior art, . e d éﬁﬂﬁ i
Vi scosity p?‘}gﬁ%ﬁ%@ﬁ% agraﬁglﬁis ]?%e g%s)gg%n% %gre%ié@ﬁp e ?tﬁgté%:‘;&%ﬁd
conpri se twgraprlanmoeg®mt. conponents; a 5 suspensi on nodi fying granul ate
and a nmultitude of enteric coated pellets conprising the active
i ngredi ent. The suspension nodi fying granul ate conprises; - a rapidly
di ssolving diluent to- a gelling agent - an acidic pHregulating
agent - a binder and - an optional disintegrant, and furthernore, the
granul ate i o2 FROPME VSR e salts and/or carbonate salts. 15
According to one feature, the above described suspension nodi fying
granulate is free fromlactose. This further advantage makes it
sui t abl e f ofhppweEnbingentionriids the drve distussd disadvahtegea i maodat hey can
be treated with enbodinents of .the ipvention. 20 e of the features
of the i nveSTTEHTOES PHAFERES Pl aPERYisey riioard paplems ! Brthtign:
into cl ogse/ pithidedd RO} BEkinpvh higtvBiEcig 8iidNE s@aBR for JlhinSstHa8svinRat
only give a very rapid gelling tinme conpared to the gelling agent per
se, but al s&sFEHLydrciespod viseosiy andgiscoclaptigityapregtics ohthgobigined vehicle
accur at el i I; i d 2. 1S one
o men%’ géfuk;%éﬁég&}).n% rl}I%SFL(l)lﬁé SO Bhsd MRAGE 5 Q3. ABud ePNER tENGYide

approximately the same viscosity even if the used water amount varies within 50% to

»
)

150% of the prescribed amount.

15
The present invention relates to a solid rapidly gelling oral pharmaceutical dosage form
comprising an acid sensitive proton pump inhibitor compound as active ingredient

distributed in a multitude of enteric coated pellets and a suspension modifying granulate,

20 Furthermore, it has now surprisingly been found that it is advantegeous to use a special
composed granulate to mix witha multitude of enteric coated pellets comprising a proton
pump inhibitor, which granulate when suspended in water, quickly and reproducible will
create an aqueous vehicle having a desired pH, a desired, stable viscosity level and a
satisfying viscoelasticity. This granulate is in the following also referred to as “suspension

25 modifying granulate”, Furthermore, this granulate should be free from bicarbonate and
carbonate salts. According to one enbodiment of the invention, it is possible to make this

granulate free from lactose, i.e. tolerable for people having intolerance to lactose.

The dosage forms of the invention render the quick formation of a viscous stable

30 suspension possible. Prior to administration, the solid dry suspension modifying granulate



25 According to one feature of the invention, the rapid

di sintegration and quick gelling to a stable and reproducible

Vi scosity %ﬁ%ﬁ&uﬁ@ﬁ@ t he suspension nodi fying granul at drg %H%ﬁg?ﬂed
in water, I's achreved by a special nanufacturing process.-Eccor i ng
to this feature the process conprises that the gelling agent and

di luent/sweetener are mxed and 30 granyl ated together and thereafter
dried to obtain a | ow noi sture and/-or solvent content. WO

2006/ 068596PCT/ SE2005/ 001972 9 Manufacture of the enteric coated
pellets is described in the section "Detailed description of the

i nvention", apdtheepfexic eqgtpdipalletarrcdinplvesitsupnendadde anpaugova diapiddsusly ag tap
directives i 9@&%? < W ' (HeTopm: I_al
desires of sv%l ge\é\gogur eﬁﬁ%&%{lﬂigpgﬁ%ﬁ%&ﬁee %ﬁé}l&ﬁ]@l‘?ﬁg@g%@gggﬁ
on the ent ernf theéoehtiwh iped beetdminiditred forthseiient] inisemporcant fhaiaé prepaaaton frdll
and reliabl psage for for, adm nistration of enteric coated

pel l ets co Fﬁ@? %défzémiﬁe&ﬁﬁ fast ?frpafseiﬁe ?:T@r’f‘b&f’ AP PPOPYVidehopogeneous
onepr azolse, MR WRPleBard RAME OREBZMINDF ARAEAHNNZAhRGIteper sed in
an aqueous liquid medium and o also through gastric tubes. This is
especi al | y bimapilesicaliyl agiivpargredjens (hetefpre, e finakbliquidcformelptiqneshpeld picurs
or pediatri : pii.0ns dhe Lavent | : W
the" i ncor por B PBALSHS FROFAE Rt ARt S36h M ko) oy
agents | i ke ftnas isadeiivsbd ingy therpuabeavitg i.aghnémtryaifithe tocad ediinistritBageute,Sn a
Bri ef descri%%bp, f the ﬁ%ﬁgies 20 Figure 1 shows viscosity versus
time for an &6 Tgfe G¥¥ention. (5 sanples) TMFigure 2

shows vi gcosity versus tine for a prior art enbodi nent (Lanza , 4
sanpl es).

‘When the active ingredient is comprised in enteric coated pellets, it is necessary that the
suspension medium has a pH that does not cause premature dissolution of the enteric
coating layer of the pellets comprising the active ingredient. Also the administration
through naso-gastric tubes puts demands on the final liquid formulation regarding such

15  things as suitable and stable viscosity, viscoelastic propertics and absence of agglomeration

tendencies of the suspended particles.

A further feature is that the suspension is suitable for administration with thin tubes aimed
for pediatric use. The expression gastric tube includes naso- gastric tubes as well as other
20 tubes or syringes aimed for feeding a suspension or dispersion into the stomach of a

patient.

The viscoelastic and viscosity properties become especially important as tubes used in
pediatric treatment may have a narrow inner diameter and thereby being sensitive for

25 liquids having unsuitable properties giving high back-pressures upon administration. One
such example of a tube with narrow inner diameter is “Infant feeding tube, FT 1606/105

(CH/FG 6 —2.0 mm outer diameter, 1.4 mm inner diameter), Pennine Healthcare.”

The dosage forms of the invention are gelling quicker in water at room temperature than

30  prior art formulations to yield a homogeneous stable dispersion. Thus, they give a stable



Detai |l ed description of the invention 25 One aspect of the present
invention is a dosage formbeing a m xture of one conponent (1) being
a mul titudgqoffidsssi ¢ coated pellets and another compQeeRkadokhoror:
bei ng a suspensi on nodi fying granul ate, the m xture being di spensed
in a container like e.g. a sachet. The mxture is rapidly

di sintegrating and gelling when suspendgd in an aqueous nedi um such
30 as tap water, thus form ng a honbgeneous stabl e and robust
suspensi on having a WD 2006/ 068596PCT/ SE2005/ 001972 10 reproduci bl e
and stable viscosity, a suspension that can easily be swal |l owed or
adnmi ni st er edisedsitpghiorer gimehandhe,prins axtrand fyrthprnorgihey #re robast iv paspectple
liquid fo”ﬂﬂﬁﬁé@ﬂm&ﬁ H%ﬁﬁ&se is a further aspect of the present
invention, I.e. It co Ises three conponents, the two conponents
menti oned above (1) and (I1) and in addition the liquid medium (111).

The rapid gel]i ,.e. the short gelling tine optained, of the
present i nvZ‘thrfeg’?{",le ‘iﬁé?‘ﬁq flf’ﬁr.‘sclf sSipuptionsconyprisg FHORURERALCRUPIICHIS: 3 equi r ed
bef ore sybskapbdsh Mbddying @fanhiBR 2804 Sfulifude QRLRGHR@LE hSiletstolnPsing the
prepared suspension renmaln suspended in the liquid nedium and not

si nki ng to e¢fvelngrademt.of the vessel (gl ass, beaker), used for its
preparation. The gelling time required for 10 enbodi nents of the
invention is in general shorter than 3 mnutes, and preferably |ess

t han 2 m nutlas suspdneion heslifenlg gmndiesenmpsds;i N Exanpl e 5. The dosage
formis free from bi carbopate salts and/or carbonate salts. One
enbodi ment E)Fratpﬁﬁ} 1RRP l‘l‘!ﬁ‘gﬁ‘e‘?ts furthernore free fromlactose. "Free
front megns_tBating@emuch conpound 15 is added in the formul-ation
Trace anounts present in and acconpanying other raw materials used in
t he conposi tee#ridie pHmegulatiag egenf nt o account by this expression.
Enteric coagg%mH%%£§ts The enteric coated pellets conprising the
active ingredient are manufactured with the 20 outernost |ayer being
t he enteri c-anaftiong dismtegrant,Smdh pel l ets can be manufactured according -

to methods known in the art,.e. g.. as.described in WD.9601624 Al ,
taking into %F‘éﬁgrﬁﬂﬂﬁtﬁg%?gé@%m%&‘?t? é"’gtsaﬂé}g"i ppbopye fAllE pel | et s.

Furthernpre, there is no need for any "overcoat" on the prepared
enteric coated pellets. 25 According to one aspect of the invention,
t he aver age Adruding &y onsfieatyve, thpabwive doserhed sesppreionanaslifying grapulate igfreprfidmn

diameter, pﬁa‘%{o‘é{. Zr?l_syﬁlghe?'adxﬂanﬁgé%ie@ MR 6F p AR (RG] BLBRLY O 5

0.8 mMmin diane
intolerance and they can be treated with embodiments of the invention.

20  One of the features of the inventioﬁ is that the rapidly dissolving diluent is brought into
close/intimate contact with the gelling agent. This does not only give a very rapid gelling
time cc;mpared to the gelling agent per se, but also very quickly a stable gel. The selection
of an accurately diluent, which also may function as a sweetener, is one embodiment of the
invention.

25
According to one feature of the invention, the rapid disintegration and quick gelling to a
stable and reproducible viscosity level when the suspension modifying granulate is
suspended in water, is achieved by a special manufactoring process. According to this
feature the process comprises that the gelling agent and diluent/sweetener are mixed and

30  granulated together and thereafter dried to obtam a low moisture and/or solvent content.



WO 20061068596PCT/ SE20051001972 11 The enteric coated pellets are
consisting of the followi ng structural conponents; a core materi al
conprisin Pgﬁm%ﬁééye i ngredient, an optional separat@%ngEOINan
subcoating layer, and 5 an enteric coating |ayer, but no a d}%lonl
coating layer on the enteric coating layer. Core material. Core
material is manufactured by processes k?omn in the art such as
extrusion- 10 spheroni zation, layering techniques such as powder- or
sol uti on/ suspensi on | ayering, spray drying, balling, congealing
techni ques or spray congealing techniques. The core nmateri al
conprises the active ingredient and may also conprise seeds, binders,
Surf act ant s el Bty ot SLB6 EGEA1 1l BIZOLSea UL Bild vty
ot her phar maceu caI accepta Fhgred |en a1°6ne of 1h M X{ure

15 Active i Iagﬂ'xedbﬁﬁﬁon'rhﬁt mbgaéaaiaﬁgbﬂemaé mfamrfawirat dcodtding fo mﬁenvda\ﬁemo on
conprise an acid sensjtive proton pu i nhi bitor or an al kaline salt

t hereof or 40%i6A41d ‘éﬁ%?ﬂnﬁ&ﬁféﬂmlbtﬁkegﬁnﬁ?mﬁqahéesw of sige- Hugthergiquen s r

as active 'Eigh%&'fﬁﬁén “SP&cort Tl the &i?éi‘i&fcb%@ﬁeﬁetsracem c mxtures (50%
of each 20 enantloner) and unequal m xtures of the two enantioners

are suitable for the pharnaceutlcal fornulatlon accordlng to t he

present |nv%ﬂt|0n The aCtIVG |n be| COPBf

optionally toggﬁeﬁe tmve §<°(‘:’|1d5|aesn cgh able Sfig errc coat";)'m&mn of

pel | et s/ beadﬁteﬂéccﬁwﬂ@emmﬂmihhg ec1ﬂ-l‘]gi’1leqihﬁj’ilt1:ﬁunj)fmh1ﬁtoe§ @8k af @hepidagle,
novel pharmaceuti cal conp05|t|ons according to the present inventiagn
are conpound@mnsprazele RyalepEzsle aus iggspragole %ﬁpe&Fm Fgucoss HawidEedim, a8 e

of the sjngl,g, @Rahi ANRE Bibb 8RR & esPlciall} siabR bhdSivefthdeo® in MG @imdnhG

enant i oners
geriatrics or pediatrics.

The compositions of the present invention also allow the incorporation of a wide range of
dosage levels and additional agents like taste masking/improving agents and tonicity

15 agents.

Brief description of the Figures

20 Figure 1 shows viscosity versus time for an embodiment of the invention. (5 samples)

™ .
Figure 2 shows viscosity versus time for a prior art embodiment (Lanzo , 4 samples).

Detailed description of the invention

25
One aspect of the present invention is a dosage form being a mixture of one component (I)
being a multitude of enteric coated pellets and another component (IT) being a suspension
modifying granulate, the mixture being dispensed in a container like e.g. a sachet, The
mixture is rapidly disintegrating and gelling when suspended in an aqueous medium, such

3¢ as tap water, thus forming a homogeneous stable and robust suspension having a



WO 2006/ 068596PCT1SE2005/ 001972 12 0 Het 1- X-S-Het 2 wherein 5Heti
S Het2 is 10 X = wherein -C H- A10 02 R12 N in the

benzi m dazgbheodtRisgby nMeans that one of the ring carbon pair&8E0s/001972
substituted by R6- 1 5 129 optionally may be exchanged for a nitrogen

atom wi t hout any substituents;
10

reproducible and stable viscosity, a suspension that can easily be swallowed or
administered through e.g. a naso-gastric tube, by the patient. The liquid formulation ready
to use is a further aspect of the present invention, i.e. it comprises three components, the

two components mentioned above (I) and (II) and in addition the liquid medium (III).

The rapid geliing, i.e. the short gelling time obtained, of the present invention, can i.a. be
seen as an effect on the time required before substantially all of the enteric coated pellets in
the prepared suspension remain suspended in the liquid medium and not smlang to the
bottom of the vessel (glass, beaker), used for its preparation. The gelling time required for
1o embodiments of the invention is in general shorter than 3 minutes, and preferably less than

2 minutes, when tested as described in Example 5.

The dosage form is free from bicarbonate salts and/or carbonate salts. One embodiment of
the invention is furthermore free from lactose. “Free from” means that no such compound
15 is added in the formulation. Trace amounts present in and accompanying other raw

materials used in the composition are not taken into account by this expression.

Enteric coated pellets
The enteric coated pellets comprising the active ingredient are manufactured with the

20  outermost layer being the enteric coating layer. Such pellets can be manufactured
according to methods known in the art, e.g. as described in WO 9601624 Al, taking into
consideration the special desires on size of the pellets. Furthermore, there is no need for

any “overcoat” on the prepared enteric coated pellets.

25 According to one aspect of the invention, the average diameter of the enteric coated pellets
15 0.2 ~ 1.8 mm in diameter, preferably 0.4 — 1.0 mm in diameter and more preferably 0.5~

0.8 mm in diameter,

In another aspect of the invention the enteric coated pellets are in the size rangé of 1.0-1.4

30 mm in diameter.



WD 2006/ 068596PCT/ SE2005/ 001972 13 RI, R2 and R3 are the sane or
different and selected from hydrogen, al kyl, al koxy optionally

substi t ut egobyosfoksses i ne, allcylthio, al koxyal koxy, di alpylsgmdsmisr

pi peri di no, norpholino, hal ogen, phenyl and phenyl al koxy; s R4 and R5
are the sanme or different and selected from hydrogen, alkyl and
arylallcyl; R6" is hydrogen, halogen, tyifluoronethyl, alkyl or

al koxy; R6-R9 are the sane or different and sel ected from hydrogen,
al kyl, al koxy, hal ogen, halo - allcoxy, allcylcarbonyl,

al koxycar bonyl , oxazolinyl, pyrrolyl and trifluoroal kyl, or adjacent
10 groups R5-R9 formring structures which may be further

substituted;w R Q iS . | .her with
R3 and and ETgh%¥%c?ﬂégé§%§%g3&§%$¥§?£%?ﬁ%#émggﬁgg?%g&?w%ﬁgﬁ%drogen
hal ogen and al kyh cotknndidiial edagpriving &el antitei ingrsdiait,kyl groups, al koxy
groups and noities thereof npy be_branched or, straight Cl-C9-chains
or conprise cytl PRORHORE sepramgor sybgoating laxer apdey o) gal kyl al | cyl .
Exanpl es ;0f spechd kgadd dbalidi18yegst i ng conpounds according to fornula
are WD 2006/ 068596PCT/ SE20051001972 14 OCH2C F3 4.7%"...7C H3

but no additional coating layer on the enteric coating layer.

Core material.
Core materia) is manufactured by processes known in the art such as extrusion-

10 spheronization, l_a,j'ering techniques such as powder- or solution/suspension layering, spray
drying, balling, congealing techniques or spray congealing techniques.
The core material‘comprises the active ingredient and may also comprise seeds, binders,
surfactants, fillers, disintegrating agents, alkaline additives or other pharmaceutically

acceptable ingredients, alone or in mixtures,

Active ingredient

The pharmaceutical formulations of the invention comprise an acid sensitive proton pump

inhibitor or an alkaline salt thereof or a single enantiomer or an alkaline salt of its

enantiomer as active ingredient. The single enantiomers, racemic mixtures (50% of each
20 enantiomer) and unequal mixtures of the two enantiomers are suitable for the |

pharmaceutical formulation according to the present invention.

The active ingredient is being comprised optionally together with excipients, in small

enteric coated pellets/beads.
25

Compounds/active ingredients of interest for the novel pharmaceutical compositions
according to the present invention 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



OCH2CH2CH200H3 CH3 ....41\,..-NCH2CH(CH3)2 ON Il cH2-S-\
0 N WD 2006/ 068596PCT/ SE2005/ 001972 15 OCH3 H3CCl113

WO 2006/068596 . PCT/SE2005/001972
12
]
Het1-—-X—~S—Het2 I
wherein
5 Hety is
R, Ry
R1 R3 I N\
o or Rs
=

N . RIS

Hety is
Rs _
X Ry %
' i/
/< Rg or A =
g |
H g H
1m0 X=
_Ci H— R'I‘I
Rio * Ri2

wherein

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

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



ONII s, NCH2---< OC H3 OC H3 H3C, C H3 N7/CH2.-g
including tautonmeric fornms thereof. W) 2006/ 068596PCT/ SE2005/ 001972
16 Preferrﬁgzﬁﬁﬁﬁgypds for the oral pharmaceutical preparakbdgoorerz
according to e present invention are oneprazole, a magnesium salt
of oneprazole or a magnesiumsalt of the (-)- enantioner of
oneprazol e. The latter having the generj.c nane esomeprazol e.
According to one enbodi nent the active ingredient is esoneprazole
magnesiumtri hydrate. 5 I n another enbodi ment of the invention

t enat h ticakly, t t th f
Si gl o enant dHPC AR 1 PRt e ERCSBHE Ao FOUOEPuG WISV i ng 1 o
anot her - aspgfionQiy duBSithed fﬁgﬂ%lhé}{ﬁgt AN 1R M08 il lG1ab Y, SPLSRLo, 1 S @

hydrat ed form of "anyone o he aforenenti oned c¢onpounds/ active
i ngr edi ent s mofppolino, halogen, phenyl and phenylatkoxy;

5 Rqand Rs are the same or different and selected from hydrogen, alkyl and arylalkyl;

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

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

Rj0 1s hydrogen or forms an alkylene chain together with Rz and

Ry1 and Ry7 are the same or different and selected from hydrogen, halogen and alkyl.

In the above definitions alkyl groups, alkoxy groups and moities thereof may be branched
or straight C;-Cg-chains or comprise cyclic alkyl groups, for example cycloa]icyla]ky].

Examples of specifically interesting compounds according to formula I are

20

OCH,
HaG A\ -CHs
o N OCH,
2
N cH—s—¢ D/
N (Ja) -



In one aspect of the invention, the anmobunt of active ingredient in
the preparation is in the range of 1 ng - 100 ng, 2 ng - 80 ng or 5
ng -50 ng'wﬁpzﬁldgﬁwé]s?s The seeds, which are to be |ayer edr@ﬂsﬁzo{p?ﬁhwn
-active substance, can be water insoluble seeds conprising different
oxi des, cellul oses, organic polyners and other materials, alone or in
m xtures or water sol uble seeds conpri%hng different inorganic salts,
sugars (excluding |actose), non-pareils and other materials, alone or
in mxtures.. Further, the seeds may conprise active substance in the
form of aggl onerates, conpacts .20 Binders Binders are f.or
exanpl e cel |l ul oses such as hyd Ef@pyl met hyl cel | ul ose,

hydr oxypropyl cellul ose and ca et hyl - cel | ul ose sodi um pol yvi nyl
pyrrolidone, polyethylene gly pol yyi nyl al cohol s, sugars

(excludi ng | actose), starches d_ot her jphapymegetN,cal |y 25accept abl e
subst ances wi th cohesive propewi Hoo-8 rfact ants may be
used in the dosage form Suitable surfactanig—akgsfound in the groups
of pharnaceutically acceptable non- ionic srfactants such as for

i nstance Pol ysorbate 80 or 30 ionic surfadiants such as for instance
sodium |l auryl sulfate. WO / 068596PCT1SE20051001972 17 Fillers
Fillers may be used in the ge form Exanples of fillers include
for instance mannitol and dgi @iy phosphate. 5 Disintegrating
agents Disintegrating agefit y be ugpd in the dogpge-form Exanples
of disintegrating agents tyat X i nstfance
cross-linked polyvinyl pyrrbdlidé#d—p 7ed starch,

m crocrystalline cellul ose, and cross-I|i hk s6di um car boxynet hyl
cellul ose. 10 Al kaline additives H

OCH,CH,CH,OCH,

|
“~ | T N
cH—s—<¢
N
/

'|\l g N
CH;0 s—<¢
N



According to one enbodi ment of the invention, the active substance
may al so be m xed with an al kal i ne pharmaceutically acceptable
substance.&ar(ﬁMB%&gnces) Such substances can after egEf&Eﬁ&%muwz

bi carbonate "Sal'ts or carbonate salts be chosen anong, but are not
restricted to, substances such as the sodium potassium calcium
magnesi um and 15 alum nium salts of phogphoric acid, citric acid or
other suitable weak inorganic or organic acids; substances nornally
used in antacid preparations such as alunlnlun1 cal ci um and magnesi um
hydr oxi des; magnesi um oxi de; organi c gH-Ruffering substances such as
tri hydroxynet hyl am no net hane, basic @ am no acids and their
salts or other simlar, pharnmaceutica accepl;abl e, pH buf fering
substances. 20 Separating or subcoati s Al

subcoating | ayer(s) can beCidpplieg 1
| ayering procedures in suitabl@ -oU|pant£)sudH as oating pan
coating granulator or in a fluidi aed/bed appatat us usi ng water and/ or
organi ¢ solvents for the coating process. As an 25 alternative the
separating layer(s) can be applied to the core material by using
powder coating technique. The materials for separating |ayers are
phar maceutically acceptable c bBands such as, for instance, sugar,
pol yet hyl ene gl ycol, pohytjnyl rr@h4done pol yvi nyl al cohol

pol yvi nyl acet at e, hydroxyp p§T~ceIIquse met hyl - cel | ul ose,

et hyl cel I ul ose, hydroxypropyl nefhyl celIuIN

car boxymet hyl cel | ul ose sodi umgnd “gfM,et , sed[ |l one or in

m xtures. Additives such as plast|C|zers R pi gnent s,
fillers, anti-tacking and anti-static agent$, such &CHgr instance
magnesi um stearate, WO 2006/ 068596PCT/ SE2085/ 001972 18 titani um

di oxi de, funed silica, talc and other additives may al so be included
into the separating Iayer(s) OUMy separating |layer(s) may serve as a
di ffusi on bather and <?ct S a(ﬂ# buffering 5 zone. The
pH-buffering properties 9 Bting Iayer(s) c&hthe further

strengt hened by introducingl|intq the | &er after
excl udi ng bi carbonate salts ng%f fif om a group of
conmpounds usual |y used in antacid Tof mil at\ for instance,

magnesi um oxi de, hydroxide, alum nium or cgl ci um hydroxi de or
silicate; conposite alum niunf magnesi um cofpounds such as, for

i nstance MgO. Al 203. 2Si 02. nH20, or ot her pharnaceutically acceptable
pH- buf f esi ng conpounds such as, for instance the sodium potassium
cal cium magnesium and al um Hn1salts of phosphoric, citric or other
sui tabl e, weak, inorganic or orbanlc aci ds; or Sﬁ:izgle organi c

bases, |nclud|ng basic am n 30T anlnes and [sal ys thereof. Talc
or other conpounds may be #dded to ncre ii-e NRi£1 cness of the

| ayer (s) and thereby stren he‘| jus

including tautomeric forms thereof.



15barrier. Enteric coating |layer One or nore enteric coating |ayers
are applied onto the core material or onto the core material covered

wi th separghi, nkﬁ%fr(s) by using a suitable coating t?%?ﬁhﬂﬂ%mn%ﬂe
a v

enteric 20 coatling yer material may be dispersed or dissolved in
either water or in suitable organic solvents. As enteric coating

| ayer polymers one or nore, separately ¢ in conbination, of the
follow ng can be used; e.g. solutions or dispersions of nethacrylic
acid copolyners, cellul ose acetate phthal ate, hydroxypropyl

net hyl cel | ulPefardatbmpbuaide for hedbislpy@atical BlePirhttodl dcsb- @8 L 10ARS BBt
suc, ci nate, .polyvinyl acetate phthal ate, cellul ose acetate

trinellitatd&ve g“éé‘f URSARACIFy F BReRpFEE) spi plaesprazple o o magpesiymisalt of the (-)-

sui tabl e entefdntiomerEloiddgrabdly. €Thellotker BRFfSthe gdidfe S bBeRRAld NY | ayers
contai n pharmaceutically a eBt bl e plasticizers to gbtain the

.C . . .
desired mechSRI" B%‘?ﬂt&&&@ﬁl&?f tetive @mererdient ip propeyrazpiemagnesinmdghysiate.

the enteri c Ic@atlengnba@BEs of BY &lveitlod HnbphAeH1S oY ghatroattRaflPRE&tabR tait
not restricted to, triacetin, citric acid esters, phthalic 30acid

esters, di bieAeh o8 R sRgesnantigne of sithes bthem s fheaetipidsige gl ycol s,
pol ysorbates or other plasticizers. W 2006/ 068596PCT/ SE2005/ 001972 .

19 Suspensi%p _difyingﬁgranulate= The suspension nodi fying granul ate
conpri ses; CEPTHRSIANOIAT aspent of the MyPtion e compaungdbadtivhipeiggieptis a hydspfed

aci di ¢ pH-r gl Flahytbhe HD bforemedtibied d6kpordAdactivéfcRBthenal
disintegrant and in addition it is free from bicarbonate salts or

carbonat’® salts, especially conponents that can result in
ef f er vescenggone aspect of the invention, the amount of active ingredient in the preparation is in the

range of 1 mg - 100 mg, 2 mg - 80 mg or 5 mg — 50 mg,

Seeds

15 The seeds, which are to ble layered with the active substance, can be water insoluble seeds
comprising different oxides, celluloses, organic polymers and other materials, alone or in
‘mixtures or water soluble seeds comprising different inorganic salts, sugars (excluding
lactose), non-pareils and other materials, alone or in mixtures. Further, the seeds mﬁy

" comprise active substance in the form of agglomerates, compacts etc.

20
Binders
Binders are for example celluloses such as hydroxypropyl methylcellulose, hydroxypropyl
cellulose and carboxymethyl-cellulose sodium, polyvinyl pyrrolidone, polyethylene
glycols, polyvinyl alcohols, sugars (excluding Jactose), starches and other pharmaceutically

25 acceptable substances with cohesive properties.

Surfactants
Surfactants may be used in the dosage form. Suitable surfactants are found in the groups of

pharmaceutically acceptable nor-fonic surfactants such as for instance Polysorbate 80 or

30 iomic surfactants such as for instance sodium laury] sulfate.



10 According to one enbodi nent, the suspension nodifying granulate is
manuf actured by a process in which the rapidly dissolving diluent and
the gelli e m xed and granul ated toget her, r
dried. Then‘g |naf6 m%frsture content in the suspension mgﬁ;ﬂ;?@gﬁﬁﬂﬁ
granul ate neasured as loss on 15 drying is <3 % (ww), preferably <1
% (ww) . The final content of ethanol if < 0.2 % (wWw, preferably

| ess than 0.12 (ww) . Wen the suspension nodifying granulate is
suspended in tap water, a stable and close to maxi mum vi scosity is
obt ai ned i nmyesnort time. Further, the suspension obtained is free 20
fromlunps and is robust, in the sense that its viscosity properties
are appr oxi Hile v ivesedindhedaspeei forgy Epseranlesrnf filleng dnofnde frjinstanee wronitelo
much water whedcddi@Rdhbdplatb.he suspension-fromthe granulate. Thus, it
is possible to add one dose of the active ingredient and the

suspensi on nodi fy| ng granulate to from50% up to 150% of the
prescribed anmmBsy g%hﬁl’ and still obtain the desired properti es of
the formul ati on el formed when adding the suspension '
modi fyi ng g%ﬁ%@t@g@sﬂﬁmﬂa&e agrddn the dpiias fosmdiramplopaf dipintepratingpgents

Viscosity OfnaBedd HeQsddt Le fd? gas{aﬂgeae?ass—‘hnﬂéﬁ?polﬁm}ma&e, @E&:ﬁa@ﬁﬁ@& Yardh 6

to 4.7 log (nPas) = 1016 Thi' s “vi scosi i's eval uat'ed
at 20C fronﬁ"tl?ﬁ%crl’ﬁ’ﬁ%né‘?ecfé}%?lo% mtdrréowgﬂé?ﬁssoélymewb@metmeel uigse when 30
plotting log (viscocity) against log (rotational speed (rpn)). The
line is made by a linear fit W) 2006/ 068596PCT/ SE20051001972 20

usi ng | edst Aé"'ﬂz;’a@r‘éi ditivaar regression and the intercept of the fitted

line is det @Ic&lr&&ﬁg‘to ﬁé'ehﬁghﬁeﬁtcﬂf'tm%f)&eqgix@sﬂ%s%&é 1Ak Afo b mGAPI LY
i s used, such as Physica DV-1 P visconeter, neasurl ng eomstry s
hoy

No. 2 spi ndméth H{LMmﬁhﬁlﬁﬂaﬁlﬁlﬁ@beﬁcceptaéhgﬂ%"-BGCQ(OWH‘JSWG yob spbréangased
at rotationgly, SREENAirY biGrtdnatd (iR BelcHMak RIS b@@ﬁosgi?éﬁ g{?_ﬂﬁ%fe%o@r e
made until a stable value is obtained (about m nut e) he rapl

di si nt egr at Feshicteddo, qubstaroggehed %ghqa@mamspcé@s@mamlmpnmmm

viscosity | %Mﬁ:‘am&ﬁ%ﬂts%i’%h&ﬁﬁ&ﬁ:%id?&hﬁ‘%@h oY bifgk sGIt@dTHJ\%é’aﬁc%dr angc-bi

in water is achieved, according to one aspect of the |nvent|on n a
speci al man G‘Fléi:’é‘&hsiah‘@fs prowtly gsqddp apradprepationheich asgeniniugn cgleinm and
nmodi fyi ng geapHRLEn f?é,%ﬁaid ;Ffﬂ-?: 0L ' LNg the
foll ow ng steg]HJ In tyﬁ%o ﬁgavéﬁggglénoggﬂy not exc f% &%ﬁ f% g?hgtl ve

that steps Mﬁ@xvmefbﬂnm@e miefipes, bafiaayuEes or aminp peids aﬁdﬁ]@em 3l gfatther ng
agent with t i ssol ving dil uent
and 15t he o%?ﬁﬁgﬁjéjfmﬁﬁ%l?%i ané?’%ﬁp}}ﬂ#ﬁaﬁéﬂb%%ng the binder in

et hanol 201 11) wettlng the mxture obtained in step I (alternatively

in step 11 ig g.-g LSnd 5T changed) with the sol ution obtained
in step 11 {f_ ter t?vecogﬁ?glng}itep | if the order is interchanged)
he separating or subcoating layer(s) can be applied to the core material by coating or

layering procedures in suitable equipments such as coating pan, coating granulator or m a
fluidized bed apparatus using water and/or organic solvents for the coating process. As an

25 altemative the separating layer(s) can be applied to the core material by using powder
coating technique. The materials for separating layers are pharmaceutically acceptabla-
compounds such as, for instance, sugar, polyethylene glycol, polyvinylpyrrolidone,
polyvinyl alcohol, polyvinyl acetate, hydroxypropyl celiulose, methyl-cellulose,
ethylcellulose, hydroxypropyl methyl cellulose, carboxymethyleellulose sodium and

30 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,



20 1V) agitating the wet m xture obtained in step IIl in order to
have al nost each particle of the gelling agent to be in

closel/inti ct with the above nentioned rapidl } i

di | uent V)‘ggtrzgolﬁﬁlg&%ﬁe agitated wet m xture from step I%‘}C‘S}Rtﬁ?]ﬁglwﬁgﬂ
final noisture content in the suspension nodifying granul ate neasured
as loss on dryingis <3 %(ww, prefe{gably <125 %(WW WVI)
grinding or mlling the dry granul es obtained in step V until nore
than 95% (w w) of the granul es passes a sieve having 1.0 mm openi ngs.
VD 2006/ 068 59GREThSERD 8EIAAHRE 2a12 hnd HndrA8iBels is) A1sB 6 HchEd inffihe DU

al so very quickly a stable gel. One enbodi nent 0f the invention is

t he sel ecti ewasiinglager(st.abl e rapi dly disintegrating diluent, which

al so may function as a sweetener. 5 The rapid gelling of the dry
suspensi on nodi fying granul ate in general when added to water, such
as tap wat erhe pepargaglayes(s) may seged asiardiffusion bamier andimay ook fsiagiFepriferipg e
reachi ng s75%,f Tﬁéﬁ{-ﬂﬁﬂrﬁ# WPl S QphrA¥flayefs) ARYY fllhE Bn ARPELY
10 minutes. 90%or nore of 'the maximumviscosity is generally reached
wi thin 15 niniegesing imterthe lshgats) pubsiances aftetpaclyding bicpthormalesals er carbonaty

Speci fical | i i BEV - '
peci fi cal |y whep, ﬁoa'adrgg@eaguélﬂgaﬁamugﬁg;s%g%agfmhah AGPYs P9

to the invention Is suspen I N wat er gitated it gives a
suspensi on fiisEnce wagiesivmnaxids, kydaexidecalogisium erccalebx hidmxidst cisiiaditie
viscosity wi.thin. Hf'j.!ﬁlﬂﬁﬁ% f %wthin 10

m nut es, teg%lgggg\lxn&?ﬁ g o g%%%%e%é?%ﬁog%?%?%ﬂ%%g%ul ate added to 5
m of water Mgth AR @Si0h ait,80 oothdr phitfiateaKcally At debiable pRIDuEfeMhS@AMtnds | S
reached within 30 nminutes, preferably nore than 90 % w thin 25

m nut es, t esucdhdsyipr instancg thefsodinmppaiassion. yalsaliohyhagyesgiomend aureinigdels ofo 5
m of water o | : ' y he i )

suspens; on ARy R0l QuAE A SR ERN or Ol eeh OB KE R 0 ol i
conpri si ng pedes.drodydiniphesic aminoggisls ai #minescnd sadts thegdof. iTaly ca gthet compeunds
gel 11 NG e,y Bl QXdefl &b Rhsch i AlcRiks oIl ik} AR\ orli s BHR I A"
t hrough a gas?’rlc sond/ naso- gastric tube, 1.e. chosen™to have the
proper visscoetdasticity as well as the proper 25 viscosity of the gel
formed when di spersed in an aqueous nedium such as water. This is a
desired adm nistration route in paediatric or geriatric therapy. The
di ssol ut i on Ariemie cowting laleso i nfl uence the sel ection of gelling agents.

One or more enteric coating layers are applied onto the core material or onto the core
material covered with separating layexr(s) by using a suitable coating technique. The enteric
20 coating layer material may be dispersed or dissolved in either water or in suitable organic
solvents, As enteric coating layer polymers one or more, separately or in combination, of
the following can be used; e.g. solutions or dispersions of methacrylic acid copolymers,
cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl
methylcellulose acetate succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate,

25 carboxymethylethylcellulose, shellac or other suitable enteric coating layer polymer(s).

The enteric coating layers contain pharmaceutically acceptable plasticizers to obtain the

desired mechanical properties, such as flexibility and hardness of the enteric coating layers.

Such plasticizers are for instance, but not restricted to, triacetin, cifric acid esters, phthalic
30 acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, polysorbates or other

plasticizers.



Suitable gelling agents of the invention are different gratifies of
xant han gums. WD 2006/ 068596PCT/ SE2005/ 001972 22 Al so other gelling

agent can HRetdered, but in the case of e.g. certaipprikdoshion
products TMthe suitable range of concentrations are very |limted,

e.g. Thick-1t regular, containing nodified corn starch and

mal t odextrin. This product should be used only in the narrow range of
about 6 to 8 %of the final suspension, corresponding to a content of
gelling agent 5 in the suspension nodifying granulate of 34 to 48 %
whi ch is anunsui.tabl y..hi gh proportion of the conposition. Another
exanple is é%?ﬁ”%?&?@%%“?ﬁ%?ﬁﬁﬁﬁi many tinmes give a rapid swelling,
but has undggd & nmbﬁgﬁﬁﬁﬁgggﬁmmmg@@ﬁ@ﬁ@§. Gelling agents |ike Na
car boxynet hyl cel |l ul ose (CMC) and . carrageenan could not be used ain

t he present - B FApitit disselvingediluent} ack of suitabl e viscoel astic properties
or due to unag&ﬁ &ﬁmproperties for adm ni stering the obtained
suspensi on thfou a gastric sond. Thus, gelling agents in the

i nventi on ar en zibspli-repubatige xgent,han guns. 15 The concentration of the
gelling agentbjg 0. to 12 % w w of the suspension nodifying

granul ate. TAYAPrBferred enbodi ment the concentration of the gelling
agent is betwegitiodalBisii®epdan® %W W. It is suitable to have such a
broad range in concentration of the gelling agent of practical
reasons f or 2 2fditioneih is faasdrost birarbopaipisally os orbengiecsalss epesitllvesnppnonie

ViSCOE|ESt!ﬁmﬂ&&r&ﬁﬁ?l&ﬁ9§§ﬁ§$%°di”E”t of the invention the

manuf acturing 1s perforne the gelling agent having an average
particl eosize |arger than 150 microns. Rapidly dissolving diluent 25

The diluent - ,has.a dil uti function but it al sq function as .a

sweet ener . MRETHNE (e PEOGBFRE tE R PRI Fiod g e ek S AT RS 5 Hno-
and d'SaCChﬁﬁb@@ﬁr@ﬂ@hﬂ%@ﬁﬂ&?ﬂﬁ&ﬂ' difvesit a0d theREIhg AfeGOirél ek dlafd ONE »
aspect of the invention preferred diluents are glucose or sucrose or

hydrates of seriped togethemhand thepafier ddgdi d di ssol ution is nent, according
to the presep m%%@go%@?ﬁﬁmé REpdhlio QbR YrhdiBidhedstiea H et 1S

bel ow 2 m nutes
15 drying is <3 % (w/w), preferably < 1 % (w/w). The final content of ethanol is < 0.2 %

(wiw), preferably less than 0.12 % (w/w).

‘When the suspension modifying granulate is suspended in tap water, a stable and close to
maximum viscosity is obtained in a short time. Further, the suspension obtained is free

20 from lumps and is robust, in the sense that its viscosity properties are approxilﬁately the
same even if a patient adds too liitle or too much water when preparing the suspension-
from the granulate. Thus, it is possible to add one dose of the active ingredient and the
suspension modifying granulate to from 50% up to 150% of the prescribed amount of
water and still obtain the desired properties of the formulation.

25 _

The gel formed when adding the suspension modifying granulate to an aqueous medium,

such as water, has a viscosity of 3.0to -6.0 log (mPas) = 10° to 10° mPas, preferably 3.6 to
4.7 log (mPas) = 10°® to 10*7 mPas.
This viscosity is evaluated at 20°C from the intercept at the viscosity axis of the line when

30 plotting log (viscocity) against log (rotational speed (rpmy)). The line is made by a linear fit



WD 20061068596PCT/ SE20051001972 23 the substance is dissolved in 10
m of water during slow continous stirring at 14C. One dil uent

speci fi Cal%ﬁzﬁ&{n dyl1filling this requirenment is manni pelysefBsmior
consequense 0 e manufacturing nethod, the suspension nodifylng
granul ate 5 according to the invention has the rapidly dissolving
di luent randonely distributed in and omdg he obtai ned i ndividual
granul e particles. Acidic pHregul ati ng agent The suspensi on

nodi fyi ng granul ate. when suspended in water forns a suspension

having a 10 pHin the range from3.0 tg 6.0 eferably in the range
from3.0 touav@}ea%ﬁw%f-@%pff@ﬁwaﬁp_ the pigr f?ﬁﬁ@@ﬁﬁlﬁﬁwﬁ%@%@%ﬂﬁ. 5.
Thi's may be safithEaiiv B ehidtiSHbAARbSYy AChEE, Gudt isGaybied hpa mgent .
This agent may consist of a single acidic chem'cal conpound or a

m xture of oorpeisrdseshiargeonsiont Noc R dpindled.7akdka diameten tepgthhdsmmi t h

t he exception.of. any carbgnate sal Any. m re of .15 such nH

i nfl uenci ng “&‘%ﬁ%ﬁ'ﬁ%ﬂ oG 24 IeHEL glnSp ?eﬁ%?méﬂ% a\/?/gébéjﬁ)gf’ i Eges e‘am%g)%rtalﬁage
i s di ssolsveahslusspdrdetheiinobiihel (abdut Wrliduteyi ve a pH within the desired
(acidic) range according to above. Non-limting exanples of suitable
acidic conmpounds are; Citric acid, tartaric acid and 20 malic acid.
Non limtin ; ; i+@ Gl Bl vehen
nd al Kal | NG e R e vo s
(i n appr opr itlet syspeagidrompdifiaashdrendatais grspeided inrvatdres ehbipiveds dcooriigcdy one

D sintegrant 25 e .opti.onal disint.egrant used in the dry sus L On
o £y o0, orPSHRE SO L vherct e T a R i e b et R A0
Non- | i mi fo NGneAMHAP kendhte Senisedbl e di si ntegrants include: Pol yvinyl
pyrrolidone cross-1linked, crosslinked Sodi um carboxymnet hyl cellul ose
(Ac-Di-Sol (r) ) and pregel atiuized starch (StaRx(r) 1500). WO

2006/ 068596 RGH/ SEA0RSLAP13E2s %mﬁingfﬁﬁrfoﬁbvﬁfl@; LR SR IFRRAin R84 not

according to the present”invention’is a polyner that is soluble in
wat er and i rexeudingib aligGoitiva hagstepsd endHean be nterabanggdial i ties of

v oxr DA 7 G PP i3 Bl oo e e

15 the optional disintegrant
1T} dissolving the binder in ethanol
II) wetting the mixture obtained in step I (alternatively in step II if the order is
interchanged) with the solution obtained in step II (alternatively in step I if the order is
interchanged)

20 V) agitating the wet mixture obtained in step Il in order to have almost each particle of
the gelling agent to be in close/intimate contact with the above mentioned rapidly
dissolving diluent
V) drying the agitated wet mixture from step IV until the final moisture content in the
suspension modifying granulate measured as loss on drying is <3 % (w/w), preferably <1

25 % (w/w)

VI) grinding or milling the dry granules obtained in step V until more than 95% (w/w) of

the granules passés a sieve having 1.0 mm openings.

One feature of the invention is to bring the rapidly dissolving diluent into close/intimate

30 contact with the gelling agent, thereby not only giving a very rapid gelling time compared



5to as HPC), it is having a hydroxypropyl content in the range of 50
- 90% or nore preferably in the range of 60 - 81% and a viscosity
bel ow 450 WBaguskogisd tested at 5% concentration. Such ach@ENIEHEIAr €,
exanpl e given, Klucel I'F and Klucel LF from Aqualon. to The

hydr oxypr opyl cellul oses contenplated for use in this aspect of the
invention, as a binder, do not include2itow substituted hydroxypropyl
cellul ose, also referred to as L-HPC. The ratio between the binder
and the gelling agent in the' suspension nodifying granul ate of the
invention is preferably fro 1:2 to 1. wow., 1 S

strengt hs CPfiFacling *gbaust: N RN O ﬁ#&%ﬁ% (%)cb Pdlfﬂfefl{rr%gf the

speci fi c anpiitisn RhefRle6fidnCoraQait8L il Akinggiting Ehihieﬁl tiichplb eys and

t he suspension nodi fying granulate of the invention into 20 unit size
sachet s. Aclbost@nnagpa sweetgmer. enbodi ment of the invention the enteric
coated pellets conprising esoneprazole magnesiumtrihydrate are
filled together wwth the suspension nodifying granulate into unit

si ze sachetBhe rdfié geltihg oF tind dvyBetpamséon médiyinggrapuiate dngeres! whert 4déeqrﬁ0xt ure
- i.e. between the proton punp 25 |nh bitor cq gp ﬁ g en‘gme3 g;}?%ged
pel | ets on VH#er %Eaﬁﬁﬂé"a%ds %eﬁ%as(faﬁzf 108 B S IS 7RG T

on the ot hege halthum SRMnbR MvdleleBRvitin HPRA. 100mh0Rs. 90R0R mape efftes abl y
bet ween 4: 1000 to 80 : 1000 and nost referably between 8; tgv\%abtl
60: 1000. 3Gavimpmniscosityénewmeialy coelied (i) J5aniguten ForromparBsee €
2006/ 068596P%£(/ SElugOSI 001972 25 The PH conprising enteric coated
pellets hav® content from5%w w of the enteric coated pellets
to 40% whw of the enteri c coated pellets. This neans that the highest
t heoretical anpun pellets for.o ose can be ¢

consi deri ng® Eq"?gl"%]it% her E;ﬁm%ﬁé‘ffpfﬁg’n%%&&?g é%ﬂ‘@%fﬁf“f‘"*aﬁ“‘&f’%? lgreﬂ%m} A
pel lets is gl Handiker bA®mil Q ecﬂi) QesQf susHehifon( thA Qediles b€ tham 75 %

i nvention) gi Vi ng a total of QZO 0 ng pellets. The |owest
possi bl e anofthe mefinel ¢béﬁt@b@aﬁscpﬂt¥aﬂthah TBiguEs, PEATEHY Agrarihn e wathm
opposite situati b C &Qﬁﬁ and

t he | owest ﬁr@%‘é‘m%i tes‘%edc‘%h PF%%%&%]%%U on) - gi v&tetesg(it.élﬁtg%nn‘%r %l?érflj‘%%%munt
of pell ats mr‘{ﬂ;é_ngeﬂ%)onhe&nmmﬁlobﬁﬁﬁble viscoeity & rqmchsfdevﬂ]mm(lambmtts,ne nt
of the invention_the drug}coont of, the en g (%ated Omed#érsro
8 - 30 % w welerably BAwGR 0" & %563116‘6*&%8’8"% B SHPERE AT

accordi ng t%[ahé}l@tela@dé@@ésgﬂof@aﬂef] the range of 2.5 - 2000 ng, and in-
the preferred enbodi nent of the invention the anmount of enteric
coated pellets in one sachet is in the range of 3 - 1250 ng.

According to one embodiment of the invention the suspension modifying granulate (and

20 the enteric coated PPI comprising pellets) dogs not contain lactose.

Gelling agent

The gelling agent provides for forming a gel suitable for administration through a gastric

sond/ naso-gastric tube, 1.e. chosen to have the proper viscoelasticity as well as the proper
25 viscosity of the gel formed when dispersed in an aqueous medium, such as water. Thisis a

desired administration route in paediatric or geriatric therapy.

The dissolution time will also influence the selection of gelling agents.

Suitable gelling agents of the invention are different qualities of xanthan gums.



In an alternative enbodi nent of the invention, the drug content of
the enteric coated pellets are adapted to the dose of drug intended

i n one sachghosRgses ding to the follow ng table; Dose piciseis/srachet
i nt ended Adapted drug content in the enteric coated pellets Amount of

pellets in one sachet 1 ng - 40 ng 8-12 %ww 8 - 500 ng > 40 ng - 70
ng 15-25 %ww 160 - 467 ng > 70 ng - 180 ng 25 - 40 % w w 280 - 400
mg Thus in one enbodi nent of the invention the dose in one sachet is
1-40 ng and the drug content in the enteric coated pellets is 8-12 @6

(0 1 a0 SRS O LGSR AT 02 T 0 SE L
IS 15-25 % @i sedkable M¥ExedTQROAQOIEHDMNCT i BRGE, @@1’9&3{-11; regular, containing
modified com starch and maltodextrin. This product should be used only in the narrow
range of about 6 to 8 % of the final suspension, corresponding to a content of gelling agent
5  in the suspension modifying granulate of 34 to 48 %, which is an unsuitably high
proportion of the composition, '
Another example is com starch, that will many times give a rapid swelling, but has
undesired viscoelastic properties.
Gelling agents like Na carboxymethylcellulose (CMC) and carrageenan could hot be used
10 inthe present invention due to lack of suitable viscoelastic properties or due to unsuitable

properties for administering the obtained suspension through a gastric sond.
Thus, gelling agents in the invention are chosen among xanthan gums.

15 The concentration of the gelling agent is 0.6 to 12 % w/w of the suspension modifying
granulate. In a preferred embodiment the concentration of the gelling agent is between 1.8
to 4.8 % w/w. It is suitable to have such a broad range in concentration of the gelling agent
of practical reasons for the patient and still having suitable properties of the viscoelestic
gel.

20
In one embodiment of the invention the manufacturing is performed with the gelling agent

having an average particle size larger than 150 microns.

Rapidly dissolving diluent

25 The diluent has a diluting function but it may also function as a sweetener.
The diluent is selected from the group consisting of mono- and disaccharides and hydrates
of either of them. According to one aspect of the invention preferred diluents are glucose
or sucrose or hydrates of either of them. With rapid dissolution is ment, according to the

present invention, that the dissolutiontime of the diluent is below 2 minutes when 2 g of



26 In a further enbodi nent of the invention the dose in one sachet is
>70 ng - 100 ng and the drug content in the enteric coated pellets is
25-40 % (WyWhaoskekstgd d formul ation ready for use Prior tperdgsotbBer
content of the sachet is enptied into a predefined vol une of aqueous
liquid. After stirring, a viscous suspension is forned. This liquid
formul ation is another aspect of the imgention and is conprising
three main conponents being enteric coated pellets conprising proton
punp inhibitor, (dry) suspension nodifying granulate and toaqueous
liquid. The annunt of aquequs liquid is ained to be 5 tjnes

anount  of s@sﬁ@ﬁww ﬁ@tﬁlw.nhbﬂa%%\fﬂtqtdgrmww seutiggys fHng At %‘h@ One
patient to ¥idfedt s#:&',l &H&I Al rg%‘ﬁgﬂgégko/ﬂjémﬂ&o 150% of the
prescri bed anmoun |s nmeans that the aqueous Ii1quid anount in the
liquid formul ation 15 ready for use is from2.5 tines up to 7.5 times

t he amount Qf the suspe i n nul at e. of
the inventi %ﬁaf?fgeod’ﬁﬁ%(?ggl Il?a&ﬂn% t"f%g ]fﬂgq'%{' %equSpﬁséonc%%c@ r% mi%%he of
the gell kngac t6 e Wrintie: s thetrapidy Yswiving &lﬁeﬂﬁﬁﬁdﬁmfe@l dstiiamgien b
concentration the suspension, preferably between 0.3 to 0.8 %
ww It is &d ﬁb J&ﬂ&ﬁ%ﬁﬁﬂﬂ%?%road range in concentration of
the gelling agent of_practlcal reasons for the patient and stil

mai nt ai ni ng rel evant properties of the viscoelestic gel. WO

2006/ 068596 RG¥ic BE2@OBLDFGFe® 27 Exanples Exanple la. 5 Preparation

g( Clt Bleersrtj S ?:S’Hffs @%‘englg/éd h&é&&%&a&% Y- %E%gﬁ:egée%l il gva%er fotmqg a s1Ps\1§eenrs]1to'n %Qvin-g a
10 pH in the range from 3.0 to 6.0, preferably in the range from 3.0 to 5.0, and more

preferably in the range from 3.5 to 4.5.
This may be achieved by adding a suitable acidic pH-regulating agent, This agent may
consist of a single acidic chemical compound or a mixture of compounds chosen among .
acidic and alkaline compounds, with the exception of any carbonate salts. _Any mixture of
15 such pH influéncing compounds is chosen in such a way that when the mixture is
dissolved/suspended in water it will give a pH within the desired (acidic) range according
to above.
Non-limiting examples of suitable acidic compounds are; Citric acid, tartaric acid and
20  malic acid. Non limiting example of a mixture of compounds chosen among acidic and
alkaline c'ompounds is monosodiumphosphate and disodium phosphate (in appropriate

ratio to achieve a pH within the desired range).

Disintegrant

25 The optional disintegrant used in the dry susiaension modifying granulate may be a single
disintegrant or a mixture thereof.
Non-limiting example of suitable disintegrants include: Polyvinyl pyrrolidone cross-linked,
crosslinked Sodium carboxymethyl cellulose (Ac-Di-S of® ) and pregelatinized starch (Sta-
RS 1500).

30



Pol yvi nyl pyrrol i done cross-linked 2.5 G ucose, water free 93.8
Hydr oxypropyl cellulose JF 1.0 Citric acid anhydrous 6.164 Col our

i ron dioxi 62&ﬁhk£¥60'06 The hydroxypropyl Cellul ose ipgrsSHohoied 1 N

et hanol .

The so

ution is added to a dry m xture of the remalning

exci pients giving a wet mass and the nass being granul ated during the
|l o addition of the solution. The wet nmgss is dried and grinded
(maximum 5 % of the granules >1 mm. .3 g of this suspension nodifying
granul ate was dissolved in 15 mM water and the liquid formulation was

stirred for

60, s. The pH was neasured with a glass electrod using a

15 cal i brat 8898 neter and found to be 4.0. (Conparative) Exanple Ib.

20 Suspensi @suiEHld biyddd Gl Beualias & REHedest Heentith BRipelymidf that VR luble in
2006/ 068596PCT/ SE2005/ 001972
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15

20

25

30

water and in ethanol. Suitable ones are selected qualities of hydroxypropylcellulose.
When the binder is chosen to be a hydroxypropyl cellulose (in the following also referred
to as HPC), it is having a hydroxypropyl content in the range of 50 — 90%, or more
preferably in the range of 60 — 81%, and a viscosity below 450 mPas (cps) tested at 5%
concentration. Such a polymers are, example given, Klucel® IF and Klucel® LF from

Aqualon.

The hydroxypropyl celluloses contemplated for use in this aspect of the invention, as a

binder, do not include Low-substituted hydroxypropyl cellulose, also referred to as L-HPC.

The ratio between the binder and the gelling agent in the suspension modifying granulate

of the invention is preferably from 1:2 to 1:3, w/w.

Dosage form strengths

Different product strengths are obtained by filling specific amounts of enteric coated
proton pump inhibitor pellets and the suspension modifying granulate of the invention mto
unit size sachets. According to one embodiment of the invention the enteric coated pellets
comprising esomeprazole magnesium trihydrate are filled together with the suspénsion

modifying granulate into unit size sachets,

The ratio w/w between the two components of the mixture - i.e. between the proton pump
inhibitor comprising enteric coated pellets on the one hand and the (dry) suspension
modifying granulate on the other hand — may vary between 1: 1000 to 100 : 1000,
preferably between 4 : 1000 to 80 : 1000 and most preferably between 8 ; 1000 to 60 :
1000,

Amount of enteric coated pellets in one sachet.



28 TM As conpari son has been used the commercially product "Lanz
30ng, granul ate” from Weth Lederle (batch 3ET032, expiry date July

2006 and 3@5?&&,0 £ypiry date March 2006. 5The suspensi
conposition excfud?ng the enteric coated pellets) useg&%r%?ﬁ{aﬁliu?ﬁ

product is according to SWEDI S: Exci pi ent Content (%9 Mannitol 45.8
Sucrose 45.8 Xanthan gum 3.5 Pol yvinyl pygrrolidone, cross-linked 3.5
Di octyl sul fosuccinate 0.015 Magnesi um stearate

The PPI comprising enteric coated pellets have a drug content from 5% w/w of the enteric
coated pellets to 40% w/w of the enteric coated pellets. This means that the highest
theoretical amount of pellets for one dose can be calculated considering the situation when
the lowest concentration of drug in pellets is at hand for the highest dose of drug (100 mg
5 acc. to invention) giving a total of (100/0.05=) 2000 mg pelilets.

The lowest possible amount of pellets can in an analogue reasoning for the opposite
situation be calculated from the highest concentration and the lowest dose (1 mg acc. to the
invention) gives the minimum amount of pellqts to (1/0.4=) 2.5 mg pellets.
In a preferred embodiment of the invention the drugcontent of the enteric coated pellets'is

10 8-30%wiw. '

The amount of enteric coated pellets in one sachet according to the invention is i the
range of 2.5 — 2000 mg, and in the preferred embodiment of the invention the amount of
entetic coated pellets in one sachet is in the range of 3 — 1250 mg.

15
In an alternative embodiment of the invention, the drug content of the enteric coated pellets

are adapted to the dose of drug intended in one sachet, according to the following table;

Table 1.
Dose in one sachet intended | Adapted drug content in the | Amount of p_elléfs in one
_ enteric coated pellets sachet
1 mg — 40 mg 8-12 % wiw 8 — 500 mg
>40mg - 70 mg 15-25 % wiw 160 —467 mg
> 70 mg ~ 100 mg 25 — 40 % wiw 280 —400 mg

20
Thus in one embodiment of the invention the dose in one sachet is 1-40 mg and the drug
content in the enteric coated pellets is 8-12 % (w/w).
In another embodiment of the invention the dose in one sachet is >40 mg - 70 mg and the

drug content in the enteric coated pellets is 15-25 % (w/w).



0.5 Silicon dioxide 0.1 Cline acid anhydrous 0.4 Color 0.05
Flavouring 0.4 10 Ex 2. Viscosity neasurenents. - experinental

condition i ment according to the inventon- 3 |
o autaRes waS TR aed in

nodi fyi ng granu obt ai ned according to Exanple | a

15 mM water and the liquid formulation was 15stirred for 60 s. TM
Prior art sanple (Lanzo 30 ng, granul atg): The Lansoprazol e
conprising pellets were renoved fromthe total solids (5.7 g) of the
product described in Exanple |b and to the WO

2006/ 068596PCT/ SEe%%?m / tgm%gi:?%the invention the dose in one sachet is >70 mg — 100 mg and

the drug content in the enteric coated pellets is 25-40 % (w/w).

s Liquid formulation ready for use
Prior to use the content of the sachet is emptied into a predefined volume of aqueous
liquid. After stirring, a viscous suspension is formed. This liquid formulation is another
aspect of the invention and is comprising three main components being enteric coated
pellets comprising proton pump inhibitor , (dry) suspension modifying granulate and

10 aqueous liquid.

The amount of aqueous liquid is aimed to be 5 times the amount of suspension modifying
granulate, but allowing for the patient to vary this liquid amount from 50,% up to 150% of
the prescribed amount. This means that the aqueous liquid amount in the liquid formulation

15 ready for use is from 2.5 times up to 7.5 times the amount of the suspension modifying
granulate,

In one aspect of the inverntion the aqueous liquid is water.

20  The concentration of the gelling agent should bé 0.1 to 2 % w/w.(a twenty fold range in
concentration) of the suspension, preferably between 0.3 to 0.8 % w/w. It is advantages to
have such a broad range in concentration of the gelling agent of practical reasons {or the

patient and still maintaining relevant properties of the viscoelestic gel.



remai ni ng powder/granulate (5.4 g) was added 30 ml water whereafter
the liquid fornulation was stirred for 60 s. For both sanples

Vi scosity r ts started after another 1 mn. 5 | :
Reol ogi ca @?ﬁ@éot%egg Measuring principle: Gscillation Vﬁﬁhﬁ@%m
plate/plate P 30 2 mmslit Measuring paraneters: Frequency 0.1 Hz;
stress 0.07146 Pa. Time to arrive at Viggosity in % of Maxi num
Viscosity (Evaluated fromFigure 1 and 2.) Percentage of maxi num
Viscosity > 75 %> 90 % Ex. la (invention) ri=5 average = 9 7 mn
mn= 7.6 mn max= 12.6 thin average = 14.8 min mn= 9.5 mn max=
23.1 min ExZxemplesyrior art) n=4 average = 16.8 min nmin= 13.3 mn

Example 1a,

5  Preparation of the suspension modifying granulate according to the invention

Excipient Content (%)
Kanthan Gum 11K 2.5
Polyvinylpyrrolidone cross-linked 2.5
Ghucose, water free . 93.8
Hydroxypropyl cellulose JF 1.0
Citric acid anhydrous 0.164

Colour iron dioxide yellow 0.06

The hydroxypropyl cellulose is dissolved in ethanol. The solution is added to a dry mixture
of the remaining excipients giving a wet mass and the mass being granulated during the
10 addition of the solution. The wet mass is dried and grinded (maximum 5 % of the granules

> 1 mm).
3 g of this suspension modifying gfanulate was diééolved in 15 ml water and the liquid

formulation ‘was stirred for 60 s. The pH was measured with a glass electrod using a

15  calibrated pH meter and found to be 4.0.

(Comparative) Example 1b.

20 Suspension modifying granulate according to prior art




max= 21.2 mn average = 32.5 min mn=29.0 mn max= 39.5 mn

Di scussion In the case of |ansoprazole (Ex. |b), although having a
fast di ssolyyipghadidbsent (sucrose) being added to the S%ﬁ%@?ﬂo%m 7
granul at e orrru{atlon, the forrmulation will not forma stable gel9
within the desired shorter tinme frane, see Figure 2, to be conpare
with that which is obtained with the przﬁsent invention (Ex. la), see
Figure 1, and the results shown in the 15Tabl e above. The result of
using a slow dissolving diluent will be a conposition with slower
gelling and a continous increasing viscosity withima reasonable and
adequat e t i commarises haghees nsedfhe ponemeseielly prodiit Lepzoh ad0me| granglaled ey |
probl ens iij, order t Al act 0s- .

bi car bonat eJWé’ 5#1 E‘S‘rileétegba ?q“rjgﬁl'eﬁg g’r%f)%]g ?al?eo‘]r? %@@ |6 %‘g&jﬁf@ ilgl’ eﬁ%ﬂ ?aﬁ%Mﬁc%lre
with a 20 vimeosity/viscoelasticity suitable for swallow ng or

adm ni stration through a tube, such as WO

2006/ 068596Pal sE2005/ 001972 30 constant viscosity over tinme, and no
| DS pr esefle dufhehdt frhRtle SHSREMSA RRIh@nDfe BTN B8 SBterRk e
3. Manuf gctefti}?aislrll1 eg#&lent eritigcoatiggﬁ%glll gltlés)&corrpri Si ngrp )

esonepr azol gedigt iiaboodiveg ®©.SVWIBPE: nat eri al o Esoneprazol e- My

tri hydrate445 g Sugar sphere seeds300 g Hydroxypropyl

met hyl cel | ul'ose67 g

Excipient Content (%)
Mannitol : 45.8
Sucrose ‘ 45.8
Xanthan gum 3.5
Polyvinylpyrrolidone, cross- linked 35
Dioctyl sulfosuccinate 0.015
Magnesium stearate 0.5
Silicon dioxide ' - 0.1
Citric acid anhydrous 0.4
Color 0.05
Flavouring 0.4

10
Ex 2. Viscosity measurements,
- experimental conditions:
Embodiment according to the inventon: 3 g suspension modifying granulate obtained
according to Example 1a was dissolved in 15 ml water and the liquid formulation was
15 stirred for 60 s.

Prior art sample (Lamf.oTM 30 mg, granulate): The Lansoprazole comprising pellets were

removed from the total solids (5.7 g) of the product described in Example 1b and to the



Pol ysorbate 809 g Purified water2100 g 15 Subcoating | ayer

Hydr oxypropyl cellul ose90 g Tal c340 g Magnesi um stearate22 g 20
Purified Enteric coating |layer Methacrylic ' mer
type C, 3\6@’5%%9%8%3‘% onl1270 g Triethyl citrate38 g 25 @%&s@z@%@ﬂb%

di gl ycerides19 g Pol ysorbate 802 g Purified water500 g WO

2006/ 068596PCT/ SE2005/ 001972 31 Suspengj on | ayering was performed in
a fluid bed apparatus using bottom spray techni que. Esoneprazol e was
sprayed onto the sugar sphere seeds froma water suspension

contai ning the dissolved binder and surfactant. The size of the sugar

spheres seeSAHEREPWer gramlale (et B wag added3§ m vepter pypereafter the liquid
formulation was stirred for 60 s.

For both samples viscosity measurements started after another 1 min.
5 Instrument: Reclogica Stresstech

Measuring principle: Oscillation with plate/plate P 30 2 mm slit

Measuring parameters: Frequency 0.1 Hz; stress 0.07146 Pa.

Time to arrive at Viscosity in % of Maximum Viscosity -
(Ev-aluated from Figure 1 and 2.)
Percentage of maximum | >75% >90%
Viscosity
Ex. la (invention) n=5 average = 9.7 min average = 14.8 min
min= 7.6 min min= 9.5 min
max= 12.6 min max=23.]1 min
Ex. 1b (prior art) n=4 average = 16.8 min | average =32.5 min
min= 13.3 min min= 29.0 min
max= 21.2 min max= 39.5 min

10 Discussion

In the case of lansoprazole (Ex. 1b), although having a fast dissolving diluent (sucrose)
being added to the suspension granulate formulation, the formulation will not form a stable
gel within the desired shorter time frame, see Figure 2, to be compare with that which is
obtained with the present invention (Ex. 1a), see Figure 1, and the results shown in the

- 15 Table above. |
The result of using a slow dissolving diluent will be a composition with slower gelling and
a continous increasing viscosity within a reasonable and adequate time period. Thus, the
present invention has solved several problems in order to obtain a lactos-free and
bicarbonate/carbonate- free composition having rapid gelling time with a

20 viscosity/viscoelasticity suitable for swallowing or administration through a tube, such as



The prepared core material was covered with the subcoating layer in a
fluid bed apparatus with a hydroxypropyl cellulose solution

cont ai ni NgwlBhssREds Mgnesi um stearate. The enteric cogldmgdednfbNas
sprayed as a water dispersion onto the pellets covered with
separating layer in a fluid bed apparatus. 10 Exanple 4. Exanples of
conponent ratios for preparing final liguid fornulation of different
dose strength. Strength (anmount of active drug, e.g.esoneprazole,
per sachet) alnms. 10 ng zit) ung Arount of enteric coated. pellets*,
(in sachet) (nmg) ) 10.6 42.6 170 Anount of suspension nodifying
granul at e *tongtapt aspwty paerine, sad phigypy preggnt in the final suspension to be

administered.

Example 3. Manufacturing of enteric coated pellets comprising esomeprazole-Mg-

trihydrate.

Core material

i0  Esomeprazole-Mg trihydrate 445 ¢
Sugar sphere seeds 300 g
Hydroxypropyl methylcellulose 67g
Polysorbate 80 ' Sg
Purified water 2100 g
15
' Subcoating layer
Hydroxypropyl cellulose 9 g
Talc 340 g
Magnesium stearate , 22g
20  Purified water 3100 ¢

Enteric coating laver

Methacrylic acid copolymer type C, 30 % dispersion 1270 g
Triethyl citrate 38g
25  Mono- and diglycerides 19g
Polysorbate 80 Zg

Purified water 500 ¢



1 3 3 Volune of water (m) 5 15 15 *nmde in accordance with Exanple
3. made in accordance with Exanple la. WO

2006/ 0685 ﬁﬁ%@ 51001972 32 The content of a sachet,

t he fina|9®§?§£ 8 of 40 ng dose strength accordlngc?§ﬁégiﬁhgﬁ
enptied into a beaker containing the nomnally prescribed 15 n
amount of water. 5 Then the sanple was gtirred for 15 seconds and
then kept resting until 55 seconds fromstart. After that it was
again stirred for 5 seconds, to evenly distribute the active drug

|
30" Seconds SO RIdPRARL e prrohIE s i baRBRRH Ll Vol BRRGEY Rl
coated pel | @ﬁ@nmledmmamoee thesugprespheR prefsivem a grater ﬁuwwvnwertenmg

assenbl ed athetdigolved biader afid furcthstakiersize lof the bezapgihbes sceilewére Bnthe range
di stributed kgokheyid gy d medi um but assenmbl ed at the bottom of the
beaker, the process was repeated, i.e. nmeaning waiting 25 seconds
further dnd stirring 5 15 seconds ,i.e. until 2 nminutes, followed by
i nspecting ﬂmepﬁ@meéanmdmmnunmﬁhw&uﬂsm&nhéamhymnghymﬁnhﬂadﬂeﬂhgmsmm

remai ned di | gﬁgg rrfhe
pellets to E‘éﬂir e gﬁlﬁglﬂdsgﬁlﬁﬁ&gﬂ%ghuﬁiﬁa@? {e Sfark T}ﬁ
sanpl es in CHes %H&F‘%g FL OGS WY é‘%f‘"&@f EPEFSP P B E Fst?eﬂefﬁﬁawh Wi th
t he fol | ow mepaiingbyéitis a f8aist @pparatus.

10

Example 4. Examples of component ratios for preparing final liquid formulation of

different dose strength.
15
Strength (amount of active drug,
€.g.esomeprazole, per sachet)
2.5 mg 10mp 40 mo

Amount of enteric coated. pellets®, | 10.6 42.6 170
(in sachet} (mg )
Amount of suspension modifying granulate ** 1 3 3
(in same sachet as above) (g)
Volume of water (ml) 5 15 15

*made in accordance with Example 3.

** made in accordance with Example la.

20

Example S, Xlustration of the rapid gelling time of the present invention.



Time needed for pellets to remain sus ended 1) Sachet cont. 40ng dose
strength, ace. to Ex. 4. 2 mnutes 2) Sachet cont. 40ng dose

strength, . 4. 2 mnutes 2) Sachet cont. 10
%(\2006%0%8@ . ”@&%‘%ﬁor?aﬂoo%n

strength,

acc.

4. 2 mnutes TIN I) Sachet "Lanzo

mnutes TM11) Sachet "LanzoBO ng" 5 mnutes Clains 1. An oral
pharmaceutical dosage formbeing a solig rapidly gelling granul ate

m xt ure

sui tabl e for making a suspension conprising I) an acid

sensitive proton punp inhibitor as active ingredient distributed in a
mul ti tude of enteric

15

20

The content of a sachet containing the final formulation, of 40 mg dose strength according
to Ex.4 was emptied into a beaker containing the nominally prescribed 15 mi amount of

water,

Then the sample was stirred for 15 seconds and then kept resting until 55 seconds from
start. After that it was again stirred for 5 seconds, to evenly distribute the active drug

granules in the suspension.

Then the suspension was inspected for 30 seconds to determine whether substantially all of
the enteric coated pellets were distributed in the suspension or if they were assembled at

the bottom of the beaker.

If the pellets were not distributed in the liquid medium but assembled at the bottom of the
Beaker, the process was repeated, i.e. meaning waiting 25 seconds further and stirring 5
seconds ,i.e. until 2 minutes, followed by inspecting for 30 seconds, until substantially all
of the pellets remained distributed in the liquid medium. The time needed for the pellets to

be remaining in the liquid medium was recorded. -

The samples in the table below were evaluated in the described way, with the following

Tesuits;
Time needed for pellets
Sample to remain suspended
1) Sachet cont. 40mg dose strength, ace. to Ex. 4. 2 minutes
2) Sachet cont. 40mg dose strength, acc. to Ex. 4. 2 minutes
2) Sachet cont. 10mg dose sirength, ace. to Ex. 4. 2 minutes
T) Sachet “Lanzo . 30 mg”’ ) 5 minutes
IT) Sachet “La.nzom 30 mg” 5 minutes




coated pellets and I1) a granulate, characterized in that the

granul ate is a suspension nodifying granul ate conprising a rapidly

di ssolving diluent chosen from nono- and di sacchari des and hydrates

t hereof, .but not mannitol, randonly &istributed in and on the

i ndi vi dual granule particles, a gelling agent chosen anong xant han
guns, anc%gi c pHregul ati ng agent chosen anong citric acid,
tartaric an i L, J b4 s@lid rapitiiyeelihg diasilateegr ant
and the granuf‘%?%l E@r?%gée%ﬁlfgg% dlagg]?[ﬁon@e sal.t'glI g(r;y(i‘c%%répamte salts
and wherei n tméxturagsuisatie foeeking FesUBPSNEIRP SaRAT TR FEHCPRS " Rgent in t he

suspensi on nmogdifyi #@ ifdrediert datribatel: i a2 multitudepo emiesc dosage
A At ot

form accordin , ichis free fr ; dosage
f or m accor di neeated pglipts@ndél) gigﬁagw?’t%gpﬁ‘?&ﬁwe?gg% ﬁ%f t?gsg?%nﬁﬁa il I}%e

di ssol ving di Lyephsigsobifygekhilaty cagpitingsa mpidiydescding dratul at ed

t oget her such that the rapidly. di i i L Ofthhitol,
di stributed i AessA oM TF‘HH:ES‘BT{ é\sﬁ%%%gée\aér?ﬁﬁggg‘lgjﬁét%%?rg?f Blﬁwq‘ghe do age
f orm accor di Negardemngistaiuted imiams ob thein@yiduiM eFraule RATEISo A GBS 256N of
the gelling agent is 0.6% 9 8§ i@ Bhared kingheng
granul ate. 5. %angaéa?thgﬁé%’gngéﬂ% F{l_g%gﬁ’; @ﬁ% ains 1to 3
wherein the cengesnid,arfado acf anthenaje peid.agingdps abd 28 optt I8, W w

of the suspensi i TVl Bonfe sdik@ndeafgpateaalts arccor di ng
to any of cl aiaﬁg%r@%ﬁ‘%é é%e@r?%%éé grtljspensi on nodj n&sﬁ%r?sﬁbw ate

dj £y
when suspendedvhiersimineeatiof katweendhs BEERRIAINE ﬁ%llx’ﬂ%?feﬁhﬁlxg“ei n-the Tange
from3.0 to 6.0, ol Rsae8mies W Agaewding to any of clains 1 to
5,- wherein thé‘g%dlfg‘B%ﬁ%ﬁS% nodi fyi ng granul ate when suspended in water
forms a suspension having a pHin the range from3.0 to 5.0. 311- 8.
The dosage fzor'l*ﬁe%%ﬁ%éjfbﬂﬂa&@rﬁﬁlytdﬁlaimhawmshBfteﬁfw,m {etstosei n t he
rapi dly dissolving diluent in the suspension nodifying granulate is
sel ected from glucose and sucrose and hydrates of either of them 9.
The dosage BOrfReafagationd ateording todnyak geims fito@, WiREILINA REY bi nder i s
a polyneric binder, 10. Th S f Glediang glahutitad ofetiodrai s
1-9, wherein tqﬁ%so[ﬁ'Wd:@PeTtéﬁgq%o@ﬁgralg%@ﬁder sql SBI e in vcn{ag et& and in
ethanol . 11. Thehdesdgaapidymissoviosdiliagt Seandanibfistipuishln G UG
wherein the acjg.. L Lon punp inhibitor is oneprazole or a
magnesi um sal t°bg?'ﬁ%&rjr§']8b%§§?@.%@12. The dosage form according to any of
clainms 1 to 10, wherein the acid sensitive proton punp inhibitor is

esonepr azol g, FJRS, sabrink he BROSF ceima i hy&irveteeen frerapnedntafigione
of them 13%"Tﬁ%§%&}§%£ ng e Ba

. S orm accor t o .an f Wy~ o 10,
wher ei n t he acPfthe el f9s8t '5r0cﬁ°%?ijw N(ﬂfhtﬁ%%%'%ren%éﬁb{éﬁg%%%r azole, a
phar maceuti cal baén@ggéept abl e salt thereof or a single enantioner of
either of them 14. The dosage formaccording to any of clains 1 to
13, wherein the enteric coated pellets are consisti ng of thet .
structural cpNYReERsaE farmcamcerdng teehybf aaimprite BngherRiB g pgngeniration

i ngredient, a spypcoat.in . Ak eni e nyeisingl no
HE @%gg%ﬁ}ét 8%30 4 8% Y 6 O 8L G i

addi ti onal coaf agle € enteric coat. 15. The dosage form
according to agynofatecl ains 1 to 14, wherein the enteric coated
pel l ets have an average dianeter of 0.2- 1.8 mmin dianeter.

6. The dosage form according to any of claims 1 to 5, wherein the suspension
modifying granulate when suspended in water forms a suspension having a

pH in the range from 3.0 to 6.0.

7. The dosage form according to any of claims 1 to 5, wherein the suspension
modifying granufate when suspended in water forms a suspension having a

pH in the range from 3.0 to 5.0,



16. The dosage formaccording to any of clains 1 to 14, wherein the
enteric coated pellets have an average dianeter of 0.4 - 1.0 mmin
diameter. 35 18. A sachet according to claim17, wherein the anmount
of active ingredient is 1 nmg -100 ng3%19. A sachet according to claim
17, wher.ein the amobunt of active ingredient .is 1 ng -40 ng. 20. A
ready-for-use liquid formul ation, conprising an aqueous |iquid and

t he dosage formaccording to any of clains 1 -19. 21. The liquid

f or mul at i 0A. acitherdbsage foon etenrdin®®, anplobcleims t tod, whegint thefapidie aqueous
liquidis from2.b:ti - 1 ek : spensi on
nmodi fyi ng gr anrgd%gﬁ g{g @g&tﬁgggy%ﬁﬁﬂbé E)Fﬁ Ml%e?%ﬂag%g%%?%ﬁr%cl aim
20, wherein t hucsge pahsyaeserandinydieleg o eiaiirhhemwhen suspended and
agitated in the aqueous liquid, gives a suspension that reaches nore
than 75 % of the paxi num obt ai nabl e vi scosi tg within 13 mputes. 23.
The i qui d9f or Te 9eeRgmICHE eesdingtorasny of dpimso b, WikkEs B 119 l{"i‘fgrﬁ%pensi on
nodi fyi ng gr angyymiRicwiRer.suspended and agitated in the aqueous

|l iquid, gives a suspension that reaches nore than 75% of the maxi num
obt ai nabl e viscosity within 10 mnutes. 24. The liquid formnulation
accordi ng 410, Cliii dos2ds fonhaceirting lvearsws pleinss 68, wiedein Yhengndgr sl at e
when suspended and aqitated Ji.n.the aque ,qui d, gives a suspension
t hat reaches yén%r'ﬁg’wd%bsﬁ)d%? '"t%azer éi"ﬁ)ﬁg}ﬁ]&l& l’t ai nabl e viscosity
.Within 30 mnutes, 25. The liquid fornulation according to claim 20,
wherein the USRERSLONTRALLNAGICEALAINS YRPD, SHsRFEd N
agitated in the aqueodus liquid,~gives a suspension that reaches nore
t han 90% of t heensitivd Protendivme inkibiios isaransagols ong maghesis saAltifht es. 26.
The dosage formg&gﬂﬁéji ng to any of clainms 20 to 25, wherein the
aqueous liquid 1s water. 27. A process for the preparation of the
suspensi on nodi fying granul ate used in the dosage formaccording to

any of cl ai A8, thedobBgdMapheichortifg tdsr e SRInGOTRY 15 @betdictheein that the

rapidly dissolving diluent and .the.gellin ent _are mxed and
granul ated t ogﬁ”ﬁg\’e BrﬁEP"tWégl?"P'E’r’ 'Sﬁogl??%@guﬂ ?'ﬁﬂmF rs.,alfﬁ:g{eof Re?

rapi dly di ssol midrgedlicki@ntinyose bathdeowrel y di stributed in and on the
obt ai ned i ndi vidual granule particles. 28. A process for the

manuf acture of the suspension nodifying granulate used in the dosage
f or m accor difdgThedaage imalcadrdipg fo any of 6laimkhéie]t wheeipihe eelds

 ncudes the ToLAW B! Rt hilold % (RMbAMAE, PiifacambainO!
excluding the .. alternative that the steps | encl.!l can be
i nt er changed; #cenRiesglt theeeajer 2 pingle ggamiomgir oheithgeoigRePegul at i ng
agent, the rapidly dissolving diluent, and the optional disintegrant
14. The dosage form according to any of claims 1 fo 13, wherein the enteric
coated pellets are consisting of the structural components; a core material
comprising the active ingredient, a subcoating layer, an enteric coating layer

and no additional coating layer onh the enteric coat.

15. The dosage form according to any of claims 1 to 14, wherein the enteric
coated pellets have an average diameter of 0.2 — 1.8 mm in diameter.

16. The dosage form according to any of claims 1 to 14, wherein the enteric
coated pellets have an average diameter of 0.4 — 1.0 mm in diameter.

17. A sachet comprising the dosage form according to any of claims 1-16.



1) di ssolving the binder in ethanol I11) wetting the m xture

obtained in step | (alternatively in step Il if the order is
i nterchanged) with the solution obtalgd in step Il (alternatively in
step I if _the order is interchanged)3 V) agitating the wet m xture

obtained in step Il in order to have al nost each particle of the .

gelling agen%‘ 5%9 tacc i%/ éaé'iltn' 13%9&%)?%@&%0%%%&@@1@%Y£1t is 1

mentioned ra |sso I"u e agl tated wet

m xture from smgp—wammtl I the final noisture content in the
suspensi on nodi fyi ng granul ate measured as loss on drying is <3 %
(Www, V) grlndg%gt; mlling the dry granul es obtai ned nstepV
until rnore t1hah segw pogaigingio ‘-’t"'ﬂ@ g wherelodhe awewd chadlive Gredifnt gl 1

mm openi ngs. 284Usk ah. @ pharmaceuti cal dosage form according to any
of claims 1-26 'n the preparation of a medicanent for treatment of
gastrointestinal diseases. 30.Use according to claim30, for the
treat ment ofpcgRirk&Hyeor-0de IRUBIEEIMLIation, comprising an aqueous liquid and the

dosage form according to any of claims 1 —19.

21. The liquid formulation according to claim 20, wherein the amount of the
aqueous liquid is from 2.5 times up to 7.5 times the amount of the suspension

modifying granulate.

22. The liquid formulation according to claim 20, wherein the suspension
modifying granulate when suspended and agitated in the agueous liquid,
gives a suspension that reaches more than 75 % of the maximum obtainable

viscosity within 13 minutes.

23. The liquid formulation according to claim 20, wherein the suspension
modifying granulate when suspended and agitated in the aqueous liquid,
gives a suspension that reaches mare than 75 % of the maximum obtainable

viscosity within 10 minutes.

24, The liquid formulation according fo claim 20, wherein the suspension
‘ modifying granulate when suspended and agitated in the aqueous liquid,
gives a suspension that reaches more than 90 % of the maximum obtainable

viscosity within 30 minutes.

25. The liquid formulation according to claim 20, wherein the suspension
modifying granulate when suspended and agitated in the aqueous fiquid,
gives a suspension that reaches more than 90 % of the maximum obtainable

viscosity within 25 minutes.

26. The dosage form according to any of claims 20 to 25, wherein the aqueous

liquid Is water.



ab

27. A process for the preparation of the suspension modifying granulate used in
the dosage form according to any of claims 1 o 16 wherein the process
comprises the step that the rapidly dissolving diluent and the gelling agent are
mixed and granulated together and thereafter dried, resulting in that the
rapidly dissolving diluent is randomely distributed in and on the obtained

individual granule particles.

28. A process for the manufacture of the suspension modifying granutate used in
the dosage form according to any of claims 1 o 16, wherein the process
includes the following steps in the following order, but not excluding the

_alternative that the steps | and_li can be interchanged;

[y mixing the gelling agent with the pH-regulating agent, the

rapidly dissolving diluent, and the optional disintegrant
i} dissolving the binder in ethanol
111y wetting the mixture obtained in step | (alternatively in step [l if the
order is interchanged) with the solution obtained in step il
(alternatively in step | if the order is interchanged)
IV) agitating the wet mixture obtained in step IIl in order o have
almost each particle of the gelling agent to be in close/intimate contact
with the above mentioned rapidly dissolving diluent
V) drying the agitated wet mixture from step IV until the final moisture
content in the suspension modifying granulate measured as loss on
drying is < 3 % (w/w),
V1) grinding or milling the dry granules obtained in step V until more
than 95% {w/w) of the granules passes a sieve having 1.0 mm

openings.

29. Use of a pharmaceutical dosage form according to any of claims 1-26 in the
preparation of a medicament for treatment of gastrointestinal diseases.

30, Use according to claim 30, for the treatment of children or elderly.



