WD 2006/ 068596 PCT/ SE2005/ 001972 1 SOLI D DOSAGE FORM COVPRI SI NG PROTON
PUVP | NHI Bl TOR AND SUSPENSI ON MADE THEREOF Field of the invention 5 This
i nventi orwoebatmwssoso a solid rapidly gelling oral phar mecesER@aloo®rsage
form as well as aqueous suspensions frepared t hereof, conprising an acid
sensitive proton punp inhibitor as active ingredient distributed in a
multitude of enteric coated pellets and a suspension nodifying granul ate.
Furthernore the invention relates to an inproved process for its io

manuf act i ' i e nt including
preventi%?Egﬁmﬂagggpgﬁﬁ%gégéﬁgﬁu ﬁﬁg&ﬁg?@gﬁﬁ“ﬂﬁgﬁﬁgﬁﬁEgéﬁggﬁgﬁd of the

i nvent i 0OUSPENBIONMADE TABRBOH on punp inhibitor (in the foll ow ng al so
designated as "PPI") conpounds having effect as H+K+- ATPase inhibitors are
for instance conpounds known under the generic names oneprazole,
Iansopraéple, Eantograzole, rabeprazol e, tenatoprazol e and esoneprazole. 20
These acEieldof, Y, are useful for inhibiting gastric acid secretion in
mamal s and man. In a nore general sense, they may be used for prevention
and treatnment of gastric acid related diseases in nmanmal s and man,

i ncl udi NPhie igventi6h kddateewapdoiidirhpidly @Hierdrbl pharmshicadeidobsze fgasasivelldscer
and duodenal ulcer. Furthernore, they may be used for treatnent of other
gast r oi neE@SPRHISPeIIsims Peapsragiibereoly aemprising an acifl sensiivedrgtoafpugm inhibitor

desi r abl 5 tients. Al D t . ti ith.Non U
Cost 201 & Ele ebr o R RS uO bR R el B B S bR oo
and in pﬁfoﬁﬁ?ﬂgé Sgwulihta%&ﬂhe&%@% ﬂ;b@ﬁoﬂ&mateéké% REpr8oEpoBeR B BNt s T n

i ntensive ca Ituations, In patients with acute upper "~ gastrointestinal
bl eedé ngmapufeetarsdanpabe ospesfaticly Edrynulatiop e wedicabit¢ atimeastinelading profengars of | ¢
acid and to prevent and treat stress ulceration. Further, they may be
usef ul f &stighdgstingl disprderg in humans.

Backeground of the invention and prior art

15
Proton pump inhibitor (in the following also designated as “PPI”) compounds having effect

+o e . .
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, asthma, laryngitis, Barret’s syndrome, sleep apnea, sleep



30 treatnent of irritable bowel syndrone (I1BS), inflammatory bowel disease
(IBD), ulcerative colitis, Crohn's disease, asthma, laryngitis, Barret's
syndr omre, wel2eepesinea, sl eep WO 2006/ 068596 PCT/ SE2005/ POTSE2005/801972

di sturbance, psoriasis as well as being useful for prevention and treatnent
of Helicobacter infections and diseases related to the above. These active
conpounds are, however, susceptible to Zegradation/transformation in acidic
5 and neutral nedia. The degradation is catal yzed by acidic conpounds and
is stabilized in mxtures with al kaline conpounds. The stability of the
active subdisariwacs, psorisis @s afell@s bedg bsefulrfor [mtvantion hshitreatmeantto Bleliodbadegani ¢

sol vents a .0 sone,.degree by light. Oral dosage fornms remain a
signifi can{l]&pcbg%ﬁ aenﬁmed’r‘%? ﬁﬁﬁ@ta%%ﬂtﬁ%%o&. as nmany are unable or 10 unwilling

to swallow a solid dosage form This problemoccurs primarily in children
and the e gerl It affects %he pati ent conpliance, and is therefore a

probl em i n* %8 Péb‘g?.coweu &P I8V Ve, UpoepPtible fn dsezadatien/Eensfosmationy asidiaw ds

the swai | omidi@udhlfithédial I The @8 craditRAGd @tk eWibl Bl Adni-ana anHQ%)étﬁ;iﬁzedhﬁ‘_s been
recogni zed Sl nce nman ears. Syru el1xirs, I's mcrocapsul es contal ning

S,
slurries afgtgeheith glkabine @Oémoéﬂdsogh@:ﬁmﬂjiyafdhﬁs@gee $ubstascel as/alsdafavted by
d I d. t I ral._adm ni st ration of
evel ope xéilg‘gg.l;?% neh &bt bf; ﬁrgéx?é 08y drPd arld tﬁ Es}onl}géj g@:%?esbg Rent

phar macol o y active ances 1St ‘ution or a
suspensi on of the active ingredient in an aqueous mnedium 20 Besides that
ready to consune suspensions (or solutions) have drawbacks associated with

| arger st opagdogt wWils 2Haif hispRidda il ﬁr&ﬂerlﬁqul 15%12{ Igafti@ntgras %%9 afeQlnable or

refrigerator storage, a particular ‘problemt sonetinmes arises with
aqueous® sugpetmgdnswillow b selidsimsezesfotny. dThiperobleml cesurk primarlysin childred emdency  of
sinking to,th otto f. the.vessel. used for dm ni stration. This may
cause g palt E@FR}"hIéa@c?ggeth? BBt Gozpnliapsy and,is gff)’@?sas@Pbla’ﬁdn Hstahe 25 entire
dose entering the oral admi nistration route. Another problemthat is
sonetines experienced, is when using a suspension of particles in aliquid
medi um f or Thedrvied ifert anatraloxdminiktratiog foren, méidgasids the stvaliewing effipaties ¢l es may

tend to 94 S éde wRﬁ trggggr?aﬁgbﬁeas? has:[ ‘tpe(gl ?etpc/)gnized since many years. Syrups, elixirs,
15 microcapsules containing slurries and other novel tablet or capsule dosage forms have been
developed. Among alternative forms for oral administration of pharmacologically active
substances is the use of a solution or a suspension of the active ingredient in an aqueous

medium.

26 Besides that ready to consume suspensions (or solutions) have drawbacks associated with
larger storage volume and often limited shelf-life or need for refrigerator storage, a
particular problem that sometimes arises with aqueous suspensions is that some solid
particles have a strong tendency of sinking to the bottom of the vessel used for
administration. This may cause a part of the dose to be retained in the vessel and not the

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.



making it inpossble for themto pass through the used tube. Still another
problemis when the liquid nediumhas a too high

Vi scosi t WoizseoeB®st i city, which is nmaking it inpossibl @eCrSE3@sadni st er
it through a nasogastric tube at a practical pressure. WO 2006/ 068596

PCT/ SE2005/ 001972 3 It is a strong desire, particularly when adm ni stering
acid- labile conpounds |ike proton punp inhibitors such as for instance
oneprazol e, esoneprazol e, pantoprazole and |ansoprazole, to get an easily
and qui ckly prepared, easily swall owabl e honbgeneous 5 suspensi on
conprising the proton punp inhibitor in a formprotecting it from contact
with acidic environnents, (e.g. the acidic gastric fluids). In addition it

i s desirabygg} ﬁg{‘ﬂgtcﬁ&e, g%ﬁ'lﬁgﬁgﬁﬂl %elb?cgn%jesﬁzggg Laa;[liaﬂﬁlepcroo p\?}}&%.sg&e g;gq?%a c tube

Vi scosity suita for owng it m ni'stere g

or to be spahp oMidiorsAuslp agifor lirfittintle SSREAHN, @ébnﬁ\/?fdfﬁle?f)alr@dfbrazro@dﬂdr es a
certain viscosity to be stahble over tine. 10 Wth a drug preparation that

is to be stBIWERZEE, 1o gehay casdyard qyirkly areparedmasilss wallowable homagensbuh| e

conponent s . Whi S .be .gi venc.as an _ext enpore prepared
hoanengougmgﬁggéﬁgﬁﬁﬁ%ﬁ%PﬁégggﬁQW%gﬁg@%ﬁ%?%%ﬁ%ﬁéﬂq?ﬁgg} %nﬁ8&3§6Wélprior
art conposadidiossvitdngiests] @.gatheraoidiegastictividshah aadifiGxit RIBsHiNc A%t Iy | evel is
obtained only after long tines, i.e. the viscosity is not constant over the
short ti meSUFPeAien hag yisepelasticpropertiessapd sanissosity Juitable de allawing it to hesual |y i s
adm ni st er : : | 8F I be probl ens w th .

bat ch-t o- bgg%lh&&gégﬁé%?g%&?%télgggﬁhgwtsggn%o‘?eeda %ilsroeadﬁ)q(ubc;)%ﬁ?%]iswngomélflaé}?fle v
maxi mum vi qeisdstaycettaivialiscoditytth ®e StdblR@NE tafe. Pr epared froma dry powder

m xture. 20 Intolerance to | actose-containing foods is a conmon probl em
Thus, fedi canents containing | actose nmay pose a problem for such people.

There are {£800 O rt.r din onpositions conpri.sing a proton
There, ar e, MifA%eaL eilddiondf o 990 00, SETRGRLL RS, SORBELSL MR Pr ot
qui ckl'y di sperBleR@mpBAn, afd #iRhVd MEnded to be given as an ex-tempore prepared

homogeneous suspension, other challenges/problems arise.

15 For some prior art compositions there is a problem with that a maximum viscosity level is
obtained only after long times, i.e. the viscosity is not constant over the short time frames
from which the suspension is made until it usually is administered to the patient. There
may also be problems with batch-to-batch variation regarding time required to obtain a
stable maximum viscosity level in the suspension prepared from a dry powder mixture.

20
Intolerance to lactose-containing foods is a common problem. Thus, medicaments

containing lactose may pose a problem for such people.

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 5,731,002 describes a stable, oral pharmaceutical composition comprising a proton
pump inhibitor in a paste-like gel designed for the treatment of gastric acid related diseases

30  in animals.



formul ations. US 5,731,002 describes a stable, oral pharnaceuti cal
conposition conprising a proton punp inhibitor in a paste- |ike gel

desi gned wonoadmesioseat nent of gastric acid rel ated di se2eeSE286/00197ani mal s.
WD 2006/ 068596 PCT/ SE2005/ 001972 4 US 5, 840, 737 di scl oses a nethod for
treating gastric acid disorders with conpositions conprising oneprazole or
| ansoprazol e together with bicarbonates4 Problens associated with

adm ni stering bicarbonates such as sodium or potassium5 bicarbonate to
i.a. humans include that when the carbonate is neutralized in the stomach
bel ching may result. Patient with gastroesophageal reflux nmay exacerbate or
worsen their disease as the belching can cause upward novenent of stomach

aci d (Brunigns sAIBtdisclREs a %@%og ?&ﬁeﬁ&!inﬁ%as%ﬁatcfd &‘iso@?érgivﬁtx cg@ﬁogiﬁc&@t ment  of

peptic ulcers. In: Goodnman pharmacol ogic b S 0
t her apeut i cempyixin®d@idepridsbaoriamsioprai@l® GgrtheMpitk bicatbondtbere is a 10
possibilit at intake of sodium bi carhbonate nmay cause netabolic
al kal osi s. ¥1‘ﬂ§5]e€’?feﬁs?ﬂ‘fi‘aé‘?d Vi pdminpsterng HiogEongighiuch B sr i etTPosAsHIMc at i ons i n

the sane paiembndidty ilay hmﬁéi%éhnclﬁ& HAQUA P EHR e is WG i3 (a{e?s%(ﬁﬁacﬁ sol i d

non-enteric coated dosage form conpositions conprising a proton punp

i nhi bi t or &eichiag hiaf fresult. Kttiostr withp gdstroesbp upsalireflix@ay Sxakabhtk or Workeh) 8lek18669,
US2003/ 144306, usglgg% 91159, US2003/ 215527, US2004/048896 and
US2004/ 17 16¥ESEASEF Geiehng cay fruse pRvgart mpypaeRs of stopiagh e EBiupton) Agents for

conpositio (REES . Lahi i d f erd nt and
rothod of | Rerane Balth RRRA-BUTR bRl bRbr O aBodti £ 8% 8RS
2004/ 00053 pRardhcdldginbisiy) ofahetapdBtiad) PAIO G §orN, 1¢TR)) eYiaeoti@Stheichiea a
pharmaceutical . fornulation conprising an acid |abile drug coated with an
ent eri ¢° coBeSSHRELY Hiatmiakie;of sedur) drrathogats mayiqapseguetaholis abkalpsisy her publ i shed
applications fromthe sane inventor describes for instance a liquid
vehicle of a viscosity sufficient to suspend mcrogranules conprising a

PPl (US 20BdrtiBdréOfherd are fuithélUSibARA/pR06PAcAon@imtthé)me patent family, such
US 2002/0045646 A1, which discloses a solid non-enteric coated dosage form

compositions comprising a proton pump inhibitor and a buffer. Other applications in the
15 family US2003/118669, US2003/144306, US2003/191159, US2003/215527,

US2004/648896 and US2004/171646 disclose for instance liquid oral pharmaceutical

compositions comprising a proton pump inhibitor and a buffering agent and method of

mereasing absorption of the proton pump inhibitor.

20 US 2004/0005362 Al (Taneja) and US 2004/0082618 A1 (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 A1) or (US 2004/0006109 A1 and US

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

WO 2004/004690 A1 (Taneja) discloses a liquid dosage form having enteric coated

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



25 2004/ 0081671 Al) principally the same arrangenent wherein the pH of the
liquid vehicle is greater than 6.5. WD 2004/ 004690 Al (Taneja) discloses a
| i qui d dosageodmwsimwhavi ng enteric coated m crogranul esPCorsgeiosiony7an aci d-
| abil e drug and a |iquid suspension having a pH |l ess WD 2006/ 068596

PCT/ SE2005/ 001972 5 than 6.0 and a viscosity sufficient to suspend the

m crogranul es. Carbonates or bicarbonafes may be used in the dosage forns.
US 2004/ 0022854 Al discloses an oral admnistration formfor acid-labile
active s compounds wherein the auxiliaries are not suitable for formation

of enteric (e gat.ing). Prepared active conpound units can be
f or mul at edt}!aﬁ@a}g %Cosny S“dcﬁ‘f%‘&é? %Per\ﬁr tﬁ%ml?r%rf’%‘g? ORYETRA at ed t oget her
wi t h car bobh®ogadi :ahybd ke ke thRideRLS fdiisan ef fervescent conposition. 10 EP
1,232,746 describes a readily suspendible dry powder m xture conposition

conprising a gellant or thickener, conprising at |east one xanthan gum
having a s i ze i.bution, iller, a wetting agent or
sur f act ant , %% Qhﬁo%%r% %ch(&ﬁef:%ﬁ PVF%‘%‘?‘W?"?H%%FR%C@ el gstine 836, 669
descri bes BorH@iuﬂﬂs dhé@ﬁrtﬁé BlxRlidrRP bR thof QRRbIE %mnﬂatﬂﬁ%ﬁvgﬂﬁ%ﬁ&’f p&% éér}f fetive

agent, at |east one disintegrant and a swellable materi at ed

t hat the tfésmtleg) Pmpsﬁed@@gm@pmoumbumtb yai be fvamhelatetl Gittisaghen, &g oRgRBLRUE
suspen5|onh&% ﬁg t ha easily, be swal |l owed. 20 US 5008117
relates to a net) qsp %lé‘?rlvﬂ Car &H?tﬁ R?Vm&}ngﬁé?lg}emj t AR cierEessewi ng

for mul at i ocon@ositibhckeni ng or suspendi ng agents and other excipients, in
whi ch drug mcrocapsules are readily dispersible. Proton punp inhibitors
are not nentioned. EP 0491910 B 1 discloses a solid pharnmaceuti cal

conposi i,tio er to,. roduce a suspension of a drug. The
corrposil({ i on C%@z 9@ g%scgﬂ?srﬁ T8 iSHﬁ’CB?h%gdg}saﬂwﬂﬁgmxge@%?ﬂmpoawoa@mpnam a
car bonat e &)gelhhﬁc&l’ thioR&ief -comprising at least one xanthan gum having a specific particle size

distribution, a filler, a wetting agent or surfactant, and a pharmacologically active

substance.

15 US 4,886,669 describes a water-dispersible tablet comprising a pharmaceutically active
agent, at least one disintegrant and a swellable material. It is stated that the tablet

disintegrates rapidly in water forming a homogeneous suspension of high viscosity that can

easily be swallowed.

20 US 5008117 relates to a method for preparing a quickly dispersing and dissolving
formulation of thickening or suspending agents and other excipients, in which drug |

microcapsules are readily dispersible. Proton pump inhibitors are not mentioned.

EP 0491910 B1 discloses a solid pharmaceutical composition for addition to water to

25 produce a suspension of a 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



US 6, 261, 602 descri bes a granul ar conposition useful as a pharnmaceuti cal
carrier which can be used for the preparation of pharmaceuti cal

conposi t iwooadmmssoar e capabl e of rapid 30 suspension i RCTUSERI0500192ZJUEOUS
medi a. The conposition may be prepared by a process WO 2006/ 068596

PCT/ SE2005/ 001972 6 which conprises subjecting a m xture of a thickening
agent and a disintegrating agent to we§ granulation with an aqueous nedi um
as wetting agent or dry granulation to make a granular product. 5 Brief
description of the invention The present invention avoids the above

di scussed dihscﬁdvant.éaﬁ%es W th prjor atEt .conpositions and presents a

sol ution t P{REOBPEYT SHYCHENSE BrEHe pr bibickerng pgenf and pdisinteptptise 6g¢és a nean
for making bi i i i i 0i at | o ia a
gastric 1 ang oGBS, oSt VL o LT MABAIPBE T 1
obt ai ned vehidheprodwiispensi on). For instance, in the sense that it is e.g.
r obust enough to provide approxinmately the sanme viscosity even if the used
wat er amount varies within 50%to 150% of the prescribed anount. 15 The
presentsinvention relates to a solid rapidly gelling oral pharnaceutical
dosage form conprising an acid sensitive proton punp inhibitor conmpound as
acti ve i ngBgelf dentriptidn off thehitteaionn a nmul titude of enteric coated pellets and
a suspensi on nodifying granulate. 20 Furthernore, it has now surprisingly
been found that it is advantegeous to use a special conposed granulate to
mx wth a § i I 81 Ng . a proton punp
i bl tor - T el aRlonZabEE e BOR EleyREloRhaBORRY LB Blphl G

r epr oduci béenpiisitions adgatsenan sahtion sthy ghividue nlatibia problasd. Tefld, a

desired, stable viscogsity |evel and a satisfying viscoelasticity. This
granul &t e PRVIIRS 3 et for pslng g ‘EP&BGW‘%%MIP@WS‘LSW%’% for pdrpimistieiaen V5 anodi f yi ng

granul at e” gasfardiiie QiIPtg00l miséoﬁtryaaﬂg lvﬂ:&?elassnglw lgl'og&tigsr &5nd (l;bqg?ngci G@hqonate and

(suspension). For instance, in the sense that it is e.g. robust enough to provide

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

150% of the prescribed amount.

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



carbonate salts. According to one enbodi ment of the invention, it is
possible to make this granulate free fromlactose, i.e. tolerable for
peopl e hawongodamsssker ance to | actose. The dosage forns @CTiSEe0SOVONL i ON
render the quick formation of a viscous stable 30 suspensi on possible.
Prior to admnistration, the solid dry suspension nodi fying granul ate WO
2006/ 068596 PCT/ SE2005/001972 7 and the enteric coated pellet are

di ssol ved/ suspended in an aqueous l|iquid, such as tap water providing a
viscous liquid formulation for oral adm nistration. Wen a dosage form of

the inventiop is tao be admnistered tg the patient, it_is inportant that
t he preparéf$%ﬁeﬁFPF°°% Hﬂ@%ﬁ?Q@Hﬁ% defl nanfagesous §apdsrhpetaing at t he

same time ' : i Be
G stri buti PR S PRSI ERARC S ihied B0 Aeh 8 B o,
active i ngoétheémtentidthistebe administeeed tonkd patiestyit ¢ fgorautahdt Gt HHeudtdnsdaur e
that practic JI¥ all of the dose, even if the dose is conprised in a
suspended, % gﬁfq YagY sysrendedasifpst jag pepsibile aday thesee time pspvides@dgmogengous. t he
entry of t 3L St i . | s and
reprodugibpgp%ggk'lo ﬁﬁéﬁt?ﬁ%“gﬁ??gg&?ﬁg#ﬁﬁ?%ﬁ%aﬁgs%%%%@?QE% in enteric
coat ed pel prirmacdlbgicalyrretesmgredicht Therefige, tisdSie Ghia ForRditiomshadd el t hat
does not cause premature dissolutign of the enteric coating |ayer of the
pel l ets coﬁﬁ? praptirglly gl ohtheidges, gy i eedete 1s spmpriseddn a geapamdets RATI@HAte t hr ough
naso- gast r k&t L nal el gui - [ r.egar di ng
such 15 th?ﬁggﬂggﬁgﬂgggﬁfgggﬁg%g@ bfg%vg%@géﬁb§gﬂyﬁg%%%ggﬁﬁb58%%6%8rties
and absenceafafreldty adeembintible tvayidenci es of the suspended particles. A
further feature is that the suspension is suitable for adm nistration with
thin tdbes aimed for pediatric use. The expression gastric tube includes
naso- gast : - - r. . r
fooding & Suesencr e ethent BRoRHRla i ehokt DR | BIRC TR bR,

vi scoel ast sgpantbnuhadiasihbya pHoRR dbésat bAGO PRRGRE Gis@litioni oTHQY dnddic as tubes
used in

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



pediatric treatnment may have a narrow i nner di ameter and thereby being
sensitive for 25 |liquids having unsuitable properties giving high

back- pr eswones/usgsyn adni ni stration. One such exanpl e ofca/SEmms/oviorh nar r ow
i nner dianeter is "Infant feeding tube, FT 1606/105 (CH FG 6 -2.0 nmm outer
dianmeter, 1.4 mminner dianeter), Pennine Healthcare." The dosage forns of
the invention are gelling quicker in wager at roomtenperature than 30
prior art formulations to yield a honbgeneous stabl e dispersion. Thus, they
gi ve a stable WO 2006/ 068596 PCT/ SE2005/001972 8 viscosity in shorter tine
than the prjor _art, and furthernore they are robust in respect of obtained
vi scosity PBiSeRsBY in erter timethap the prios agpaid diurthesmens thy arpeobushie frspest o onpri se

two princi : g - A.0 suspension nodi fying granulate and a
g@hmed){?@%ﬁgggupg%e?

mul titude enteric pel l ets conprising the active ingredient. The
suspensi on nodi fying granul ate conprises; - a rapidly dissolving diluent
10 - a gelling agent - an acidic pH.regulating agent - a binder and - an

optional ditshisfdBs desege Ewms pfithe frsiendorecomnsise Gupricinad compPIneats; 4 r om

bi car bopat Accor di n o .one .feature, the
above dbacyispaiyid ANtk Ble SRR, Stldiiuc or e BULAAS ZoRBREBEL 1y <
further adwantageediakes it suitable for people suffering froml actose-

i ntol erance and they can be treated with enbodi nents of the invention. 20

One of the features of the invention is that the rapidly dissolving diluent

not only grber e B Bl ared o the gelling agent per
se, but al sorapeilydigsslks dikiknst abl e gel . The sel ection
10 - agelling agent
- an acidic pH-regulating agent
- a binder and
- an optional disintegrant, and
furthermore, the granulate is free from bicarbonate salts and/or carbonate salts.
15
According to one feature, the above described suspension modifying granulate is free from

lactose. This further advantage makes it suitable for people suffering from lactose-

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

20 One of the features of the invention 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
mvention.

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 manufacturing 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 obtain a low moisture and/or solvent content.



of an accurately diluent, which also may function as a sweetener, is one
enbodi nent of the invention. 25 According to one feature of the invention,
t he rapi dwoizseantseysat i on and quick gelling to a stabl eramdEc@pnodazri bl e
viscosity | evel when the suspension nodifying granulate is suspended in
water, is achieved by a special manufacturing process. According to this
feature the process conprises that the gelling agent and dil uent/sweet ener
are m xed and 30 granul ated together and thereafter dried to obtain a | ow
noi sture and/or solvent content. WD 2006/ 068596 PCT/ SE2005/ 001972 9

Manuf acture of the enteric coated pellets is described in the section
"Detailed description of the invention", but they can in general be

manuf act ur ' ' [ ' Al ey W .deration
taken to t eng%ggﬁgﬁq%%%??gg&%%h ¥§§§kEﬁ%%%g?ﬁﬁiggﬁ?ﬁﬁr%&%éaiﬁgﬁﬁﬁﬁﬁed for
any "over cofidhé ipRntidie, B tiRsi can G0 gdneth] Pelasifbcturbh @cddr@ise it ditddiaRtih O pr ovi de
a safe and reliable dosage fornms for administration of enteric coated

pel | et s corpftliodt Ad. with gonsidgmation tghen tothe speeip! idegies pf Bres Fatatimaze, dwepisazol e,
esoneprazo ‘ A r j.spersed in an aqueous liquid
nediunl?anhgfgﬂgﬁégg{ﬁ§%%§ﬁ %gse%$%£$3§é§4§g$%§ is especially suitable and
advant ageous in the treatnent of geriatrics or pediatrics. The

conposi tions of the present invention also allow the incorporation of a
wi de r ange The pregras myentios\papdes spia gur relishia Honge frrws foriedminisfragion of

maski ng/ i ' Loni eity. ents.. Brief scription of the
Fi gures Zg%%éu%te?%gﬂ'%\%\g&g é%%%cg %/E%)(lalfggffs(g} él}rrﬁé) 'tngi;bltgrﬁ Sg(%b%sa‘i ne ﬁatmlg’f t he
i nvent i on. edomepanplesahtoplzelda8d ZanSb@uv]/diSepRt Y arV £fussiss iuiemb@imBan | OF

art enbodi nent (LanzoTM 4 sanples). Detailed description of the invention
25 10 also through gastric tubes. This is especially suitable and advantageous in the treatment of

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)

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

Detailed description of the mvention

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 (II) 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

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



One aspect of the present invention is a dosage formbeing a m xture of one
conponent (I) being a nultitude of enteric coated pellets and anot her
conmponentwQI2b)é/dse39ag a suspensi on nodifying granul at e, PCISERI0RHOIE2 bei ng
di spensed in a container like e.g. a sachet. The mxture is rapidly

di sintegrating and gelling when suspended in an aqueous nedi um such 30 as
tap water, thus form ng a honbgeneous st@bl e and robust suspension having a
WO 2006/ 068596 PCT/ SE2005/ 001972 10 reproduci bl e and stable viscosity, a
suspension that can easily be swallowed or adm nistered through e.g. a
naso-gastric tube by atient. The liquid formylatign ready to use is
a fur '? her &8 l%lffanflt‘?i@%&‘gﬁctgﬁfy P AYPRRSIGhthat cap easily beswgHoeedorn hr ee

conponent s adthiterdd BB RRYNE RS- é%{SHc'_It_ﬁ&,er ﬁfég;\ég%ﬂ Thedlldid 1‘0_ 1%1%12&8 egdr}{[

addition the liquid nmedium (I11) e’ rapl Ing, 1.e
gel l'ing ti treusel afuréaer aspéct tolihegrressmirihventivigrilel © Bomprises thrée codgpon&GREMAS an
ef fect on %‘Qe time required fore substanti all all of the enteric coated

b
pel | ets i n™W% FEDRHNEHS megh: Qﬁgﬂ‘éﬁi nddHarnd i@ pddisnn dhe lignid medipmd{fiDd nedi um

and notssinking to the bottom of the vessel (glass, beaker), used for its
preparation. The gelling tine required for 10 enbodi nents of the invention

i's in geneflh¢ raphiogeflorg, i.daie Sortigeliing Simeastthifsdebethabteyert @88nfidigBan #a. Bk NUt €S,
when tested as desgribed in Exa The dosage formis free from

ple 5. ) ) .
bi car bonat &°84F #4eHlPBY ectg’i‘%’i?ﬁ‘gl?eél befgre substantiallymlioefi theenteris coated@ellgig nt i on
i's further pREghiaulfeRidn RGOS Ssperdde®f ht Skia TRANS, LAt gﬁg&g%b gompound

15 is added in'the formul ation. ace anounts present 1n cconpanyi ng
ot her raw hattoar dfths vesseldglass, béuer) owspd Sortiis Pheparation Ofhetg@lidg tint RqEfs@qunt by
this ex ress##gg. Ené%r i.c coated pellets The enteric coated pellets
conpr i S ng®PARUEERE Oihe HyeREANS {n Senerahshngienhen P dpinyips, And preferaly tnst demost

| ayer bei ngplil8eLMhEK ictted 92HABGndaaY h pellets can be manufactured
according to ma% hods k6n8vvn ?nsgl?%e a%%{?m "485 as described in WO 9601624 Al ,

taking into consideration the special desires on size of the pellets.
Furt her mor g éhere i S no. n%ed f.or .
he 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
1s  1s 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
is 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 range of 1.0-1.4

30  mm in diameter.



any "overcoat" on the prepared enteric coated pellets. 25 According to one
aspect of the invention, the average dianeter of the enteric coated pellets
is 0.2 - wokoemes3vedi aneter, preferably 0.4 - 1.0 nmm i npdTrsEedtsoo@n nore
preferably 0.5- 0.8 mn in dianeter. In another aspect of the invention the
enteric coated pellets are in the size range of 1.0- 1.4 30 mmin

di ameter. WD 2006/ 068596 PCT/ SE2005/ 001872 11 The enteric coated pellets
are consisting of the follow ng structural conponents; a core materi al
conprising the active ingredient, an optional separating or subcoating

| ayer, and 5 an enteric coating |layer, but no additional coating |ayer on
the enteric coating layer. Core material. Core material is manufactured by
processes own in t t such as. extr.usi on .10 heroni zatign, |ayering
Pechnt ques B BHeseopagiéss B <Bafime T ltnee s ERERgRed: oy ™ aryi vo.
bal i ng, congeali-Bg hachlicampasifg theRE@E iGAREEA! | Ng techniques. The core

mat eri al conprises the active ingredient and nay al so conprise seeds,

bi nders, sur¥ aet aptienal §ephitating or shbséating dpyer, by agent s, al kal i ne additi ves
or other pharmaceutically acceptable ingredients, alone or in mxtures. 15
Active {ngred eft *HfEC €atical formulations of the invention conprise
an acid senyj {d ¥RiitRinaf Rt '[5][9_er do'the Bitb& cAAfin@aydl kal i ne salt thereof or a
single enantiomer or an alkaline salt of its énantioner as active
ingredient. The single enantioners, racem c m xtures (50% of each 20

enanti orre:ré and upelqual m xtures of the two enantioners are suitable for
the phar na@&PF@4¥ f or mul ati on according to the present invention.

Core material is manufactured by processes known in the art such as extrusion

10  spheronization, layering 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.
15
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



The active ingredient is being conprised optionally together with
excipients, in small enteric coated pellets/beads. 25 Conpounds/active

i ngr edi enwe 2066/i6839¢r est for the novel pharnmaceutical coRPESER00S061972
according to the present invention are conpounds of the general fornula I
an alkaline salt thereof, one of the single enantioners thereof or an

al kaline salt of one of the enantionmers{dAD 2006/ 068596 PCT/ SE2005/ 001972
12 01l Het X-S-Het2 | wherein 5 Hetl i s RR R4 R R3R5 or N / RR6
Het2 is R R NNS NRfor NN HRI H 10 X=

|
Het»]_X_S—'Hetz I

wherein
5 Hety is
Ro *|?4
Ry R N
x 3 ~
or Rs
P
N™. R
Hety is
Re R
- 7
U
/< Rg or /4 —
N” N
Il-i Ro H
10 X=
_? H—— R'I 1
Rio or Rip
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;



-CH- R | RO or RI12 wherein N in the benzim dazole noiety neans that
one of the ring carbon atons substituted by R6- 15 RO optionally may be
exchangedwbanocesiosr ogen at om wi t hout any substituent s; PADSEOBEHOBIH96

PCT/ SE2005/ 001972 13 R1, R2 and R3 are the sane or different and sel ected
from hydrogen, allcyl, alkoxy optionally substituted by fluorine,

al kyl t hi o, al koxyal koxy, di al kyl am no, pj peridino, norpholino, hal ogen,
phenyl and phenyl al koxy; 5 R4 and R5 are the sane or different and sel ected
from hydrogen, alkyl and arylallcyl; R6' is hydrogen, hal ogen,

trifluoro I K r..al Moo - r he me or_di.ff.erent and

sel ect ed T RS Es R o St e B B AR R RS

al kyl car bogytona ; o I Dol HisLy al kyl, or
adj acent E{%t r%%?sb%?gggﬁmoﬁngégé@cgof ﬁﬂé%y?}e%&gﬁ%ﬁﬁmy b%li)l?ﬂtﬂ(?{lﬂer

subst i t ut e@rorRebNe.dulogen pheryl and phonyielkeny:al kyl ene chain together with R3
and R11 and R12 are the sane or different and selected from hydrogen,

hal ogen and al kyl. 15 In the above definitions alkyl groups, al koxy groups

and noitie Voo ' - (0 i .conprise
cycli cI %31: k%l Blgtfléﬁ%];?fﬂ?or efgﬁrr%%}g&%ggF%gﬁt%$%%g%o%%%@sﬂg?&§%echi cally
OCH3

i nteresting conpounds according to formula | are 20 H3C CH3 1 ON ~

OCH3 N C H2-S--C
R¢’ is hydrogen, halogen, trifluoromethyl, alkyl or alkoxy;

Rg-Rog are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-

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

10 groups Rg-Rg form ring structures which may be further substituted;
Rjg 1s hydrogen or forms an alkylene chain together with R3 and

Ry and Ry 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 C1-Co-chains or comprise cyclic alkyl groups, for example cycloali(ylalkyl.

Examples of specifically interesting compounds according to formula I are

20

OCH,

H,C CHs

7



/ (la) . H WD 2006/ 068596 PCT/ SE2005/001972 14 OCH2CF3 CH3 e O N\ N C
H2-S-< N HOC H3 OCH3 \ | ON\ OCHF2 11 C N CH2-S-< N H OCH2CH2CH20CH3
CH3 O N \woNbos@d®s9%--< N : C H CH3 /N CH2CH(CH3)2 O NPCTISE2@5M01972

14

L 9 A
CHyO™™ s—
N
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0

ONCH3 S<:]:D
CH3B~ONON/ Hi
O N / WOoCh6/(6859¢ |

N H WO 2006/ 068596
OCH3 H3C CH3 0 N
N NDOH 5 LH3 |
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15

CH,

CH,

0

I
S

A

/

including tautomeric forms thereof.

PCT/ SE2005/ 001972 15 CH3
N CH2-S-- H N OCH3 OCH3
N N S~ ::,a PNI/SE2005/001972
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H3C CH3



H 10 including tautomeric forms thereof. WO 2006/ 068596 PCT/ SE2005/001972
16 Preferred conpounds for the oral pharmaceutical preparation according to
the presewo 2006m683%i on are oneprazol e, a magnesi um sal t pofl/sea@piemet e or a
magnesi um salt of the (-)- enantiomer of oneprazole. The latter having the
generic nane esoneprazole. According to one enbodi nent the active
ingredient is esomeprazol e magnesiumtrifydrate. s In another enbodi ment
of the invention tenatoprazole or a pharnaceutically acceptable salt

t hereof, or a single enantionmer of either of them is the active drug.

Accordi ng ﬂ’oafamnitdmamoamha“oi the ordl prarmaveifitd] Phepatitiof 8sHElHIEHo tAE bile¥dit
i ngredient . drated form of .anyone of the_aforenentioned

conmpounds/ éfbv £ Wf’é‘ hgPaRRREtle-2 mi@e“i“Hmé Ogglﬁ%ﬂzo(lﬁ or aypagnesiamt sal 9f thedo- anount

f active bmgriesbesfondpriZoR. eAhivafl ihS gbfbericMime! il My - 100 ny,
O a IV ﬁ@gr 5 ¥ dpr I.[mlgg%{s ‘%%Thegbseedsmev?hlc rare to be | ayered

vm t h t he aggFV@ngﬁ%e%%ﬁe@dueaﬁ thgeacipg mgrqdr@blsmreepw@bbsmammpm tsihyxyate.
different oxifd&e: eﬁ%dlh'lleﬂtscﬁﬁhe 19(7&@1'3{1 CenBpYATET Br Qgﬂ%fﬁa%P ic acc L.bslé saelltI one

or in mxtures or water soluble seeds conprisin eren r gani c

salts, sugtheeof.ox elsinglerpganticaesr of eifher nbthepaisehd atinadrugt her mat erl aI s, al one
or in mxtures. Further, the seeds may conprise active substance in the
form of aggl oner at es, corrpacts etc. 20 Binders Binders are for exanple

cel | ul oses Asmrﬂnngﬂ;o mpureo ayeeiopithe meértvh eied dowpoard/ abydriaxyaiesay b h%/&%!eh ul ose

and carbox I-ceII $€ SOdlU ol yvinyl pyrrolidone, polyethylene
gl ycol s, ﬁf}?’ongloégtﬁcﬂ yemenfione ‘E) TERULGS Gty Imgrededy. . st ar ches and ot her

phar rraceutl caI I y

In one 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 be 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 may

' 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 lactose), 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 non-ionic surfactants such as for instance Polysorbate 80 or

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



25 accept abl e substances with cohesive properties. Surfactants Surfactants
may be used in the dosage form Suitable surfactants are found in the
groups ofwopheweseut i cal |y acceptabl e non- ionic surfaeCasEsoswety’as for

i nstance Pol ysorbate 80 or 30 ionic surfactants such as for instance sodium
llauryl sulfate. WD 2006/ 068596 PCT/ SE2005/001972 17 Fillers Fillers may
be used in the dosage form Exanples of1fillers include for instance
manni tol and dical ci um phosphate. 5 Disintegrating agents Disintegrating
agent may be used in the dosage form Exanples of disintegrating agents

that can béillezed are for instance cross- |inked pol yvinyl pyrro: | dﬁng,
pregel atinized staych, ~.m crocrystalline cellulose, and cross- |inke
sodi um car Eﬁ%ﬁn@@h used it theslosage formaExampla obidliars inglede fg dnstaaragarmitobne

enmbodi nent aﬁﬁdibﬂeiuinrpmggﬂawj, the active substance nay al so be mxed wth
an al kal i ne pharmaceutically acceptabl e substance (or substances). Such
subst ances can after excluding bicarbonate salts or carbonate salts be

chosen anongy,b4las G-apt restricted to, substances such as the sodium
pot assi um cé’r c#tgrﬁ% n%gnesi um and 15 alumi niumsalts of phosphoric acid,
citric aci Siuntegeting agsuli mabbeusae arkthe dosagefiirm. Braroplgaot disintagiatisg agentast ances

normal Iy u in_antaci reparations, such as.al um nium cal cium an

magnesi ﬁm g}g‘ﬁ%‘%‘? 8g; arﬁga‘pﬂgsg%ﬁ]cﬁoﬁ’z‘glfedﬁ?ogyavﬁ?y& PRECI R P P4 IS HBS F4ffdes such
as  tri hydmboryerpdtiljihacdlntosaeint anes- lilkal HdRM B850x9medyl Bglueé.ds and their
salts or other simlar, pharmaceutically acceptable pH buffering _
subst ances. 20 Separating or subcoating | ayer The separating or subcoating

| ayer (S) calkabre apidjeed to the core material by coating or

According to one embodiment of the invention, the active substance may also be mixed
with an alkaline pharmaceutically acceptable substance (or substances). Such substances
can after excluding bicarbonate salts or carbonate salts be chosen among, but are not
restricted to, substances such as the sodium, potassium, calcium, magnesium and

15 aluminjum salts of phosphoric acid, citric acid or other suitable weak inorganic or organic
acids; substances normally used in antacid preparations such as aluminium, calcium and
magnesium hydroxides; magnesium oxide; organic pH-buffering substances such as
trihydroxymethylamino methane, basic amines or amino acids and their salts or other
similar, pharmaceutically acceptable pH-buffering substances.

20
Separating or subcoating layer
The 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 in a
fluidized bed apparatus using water and/or organic 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 layers are pharmaceutically acceptable.
compounds such as, for instance, sugar, polyethylene glycol, polyvinylpyrrolidone,
polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, methyl-cellulose,
ethylcellulose, hydroxypropyl methyl cellulose, carboxymethylcellulose 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,



| ayering procedures in suitable equipnments such as coating pan, coating
granul ator or in a fluidized bed apparatus using water and/or organic

sol vent s Wwonoadmes®eat i ng process. As an 25 alternative tProe/SEe@anetdrng

| ayer (s) can be applied to the core material by using powder coating
technique. The materials for separating |ayers are pharnmaceutically
acceptabl e conpounds such as, for instance, sugar, polyethylene glycol,
pol yvi nyl pyrrol i done, polyvi.nyl alcohol, polyvinyl acetate, hydroxypropyl
cel lul ose, nethyl-cellulose, ethylcellulose, hydroxypropyl nethyl _

cel I ul ose, tigafupOdiyaae, e kilivd, 86 asPethetRdatesSRaPhiBE bS incta6dind) @BE Or in

m xtures. Additives such as plasticizers, colorants, pignents, fillers,
anti -t acki AYPERHBE YeT®)st ati ¢ agents, such as for instance magnesi um
stearate, WD 2006/ 068596 PCT/ SE2005/001972 18 titani um di oxide, funed
silica, talc and other additives nmay al so be included into the separating
| ayer (s). Theseperatinglayengs) nsyeervs)as paliffisenvterris and taf hosis aplbbufférmg and may

act as p u iyl . e bufferi Qpertj of t separati ng
Taver(s) oty anfprbeRbMEpecinCorthl fifite BOARR BRES RBeDhre MR B

subst ances nt@afltatg micthe diyeds)substadves atier @@luﬂﬁlgmicaelﬁfnbwmlaltsaor cartohsie ﬁ hose nf
froma group, of conpounds usuyally used in antacid fornul ati ons such as, for
i nst ance, ﬁﬁ@ﬁ&?ﬁe{h °8%3 geup ﬂt/J U8 ,‘?S&Fn}’n‘fsﬁil HHTB?C%@FTEP@H?IFW*HP%%: & or
silicate; iBEAARYHMabesAlnyBXibé, HHFREREALMTIGR SPOUNES 1SHRiRSr sflifhtel NSt ance 10
MyO. Al 233. 2SI 2. nH2O, or ot her pharmaceutical ly accéptable pH buffering
conpounds C¥MRAFite dlurfigipmimagnasiea compoungd seal aspfot insiheam cal ci um nagnesi um
and al um ni | spharic, citri.c or other suitable, weak,

i nor garif ¢ M&?@Qﬁ%@&% < et phanpperutifa Rirecertthlepl buflrnd rammgudsi o

am no acid r ] : t .eof . -Talc or other .c ounds y be
added to i %ngea%gfg} @%%n%ﬁﬂ%ioﬁg%@ 51 ?{1}‘2@, ‘ragi}%}l’(nsljlgl lg%mtaﬁg raglgl?mlg{nr S@H@ﬁ?en t he

di f f usi on pHdsphaict tigric orfetiiee suiabie) aehlt) ndrgansy or@iganiu adidst 6r KithBlE ofgageat i ng

I rs are, appl.i ed..onto.the cor.e materi al .or, onto cor
ayers bas P, nc udmgnbasm amino acids or amines and salts tﬂereofF JBalelc or ot%er compounds

may be added to increase the thickness of the layer(s) and thereby strenghten the diffusion

15 barrier.

Enteric coating layer
One or more enteric coating layers are applied onto the core material or onto the core
material covered with separating layer(s) by using a suitable coating technique. The enteric
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, citric acid esters, phthalic
30 acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, polysorbates or other

plasticizers.



material covered with separating |ayer(s) by using a suitable coating
technique. The enteric 20 coating |ayer material nay be dispersed or

di ssol vedwpno@idsk®®s wat er or in suitable organi c sol venPsT/SE3008/001r71 C
coating | ayer polymers one or nore, separately or in conbination, of the
foll ow ng can be used; e.g. solutions or dispersions of nethacrylic acid
copolyners, cellulose acetate phthal at¥ hydroxypropyl methylcellul ose
pht hal at e, hydroxypropyl methylcellul ose acetate succinate, polyvinyl
acetate phthal ate, cellulose acetate trinellitate, 25

car boxymet el .lul ose hel.lac or other suitable enteric coating
| ayer pol y‘?r%glp?}sl%)wl %Lf'ﬁh lgﬁlgé?'f@atgbati ng | ayers contain pharmaceutically

accept abl eThd aspénsionah&difyingOithmilite bhi@pri®dgsi red mechani cal properties, such
as flexibility and hardness of the enteric coating |ayers. Such

pl asti ci zer arapiddy digsolying didwemb, but not restricted to, triacetin, citric
acid esters, antlhalei{: 30 acid esters, dibutyl sebacate, cetyl al cohol,
pol yet hyl enegg y‘%%ﬁ 3 pol ysorbates or other plasticizers. WO 2006/ 068596

PCT_/ SE_2£)051 QQQJG%QPHJ;qu@g@%eﬁi, on nodi fyi ng g_ranul ate. T_he suspensi on _
modi fyi ng granul ate conprises; - a rapidly dissolving diluent, - a gelling
agent, s --abingwiafidc pH regul ating agent, - a binder, and - an optional

di sintegrant and i;n.addition it is free from bicarbonate salts or carbonate
salts, espedt HPIGNEHEN s that can result in effervescense. 10

Accor di ng i i8REdEFHAlE frveRbm Hidabonhts RARSIr QArbERAS fatlk NGpai AR WoslySndrss
manuf actured by a process in which the rapidly dissolving diluent and the

gel | i ng agtaitcanresultiix effersiendensgr anul at ed t oget her, and thereafter dried.

10
Accordihg to one embodiment, the suspension modifying granulate is manufactured by a
process in which the rapidly dissolving diluent and the gelling agent are mixed and
granulated together, and thereafter dried.

The final moisture content in the suspension modifying granulate measured as loss on

15 dryingis <3 % (w/w), preferably < 1 % (w/w). The final content of ethanol is < 0.2 %

(w/w), 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 approximately the
same even 1if a patient adds too little 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 3.0 to 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 (rpm)). The line is made by a linear fit



The final noisture content in the suspension nodifying granul ate neasured
as loss on 15 drying is <3 % (wWw), preferably <1 %(ww. The final
content oboevdwawsdssis < 0.2 % (ww), preferably |ess tiram/SB2002/0009¢2v W) .
When the suspension nodifying granulate is suspended in tap water, a stable
and close to maximumviscosity is obtained in a short tinme. Further, the
suspension obtained is free 20 from | u2Ps and is robust, in the sense that
its viscosity properties are approximately the sane even if a patient adds
too little or too much water when preparing the suspension- fromthe
granulate. Thus, it is.possible to add.one dose of the active.ingredient
and the s UUBEREMRHBURTS FiRGesgehAnt Betpert b gt 0 SoicSOUEaT t ne
prescri bed sammitquiffment@drfctedfifhafidd o viQBLAI B uldiCs i3t L edyRELDOLE pes of the
formul ati on. 25 The gel fornmed when addi ng the suspension nodifying

gr anul at e wvscanctaryuweauwsinggebroety is Noc b spindleglt8et mmhiasliamatérs kaght6y9 min,3. 0 t o
6.0 log (nPas) .= 103 to 106 nPas, preferably 3.6 to 4.7 log (nPas) = 103.6
to 104.7 nﬁ’z‘_éﬁ?h irpressigq gogetion! Reedudh 6l @@%Wd@nf MreateremiTR AEPpRdeat t he
Vi SCosi by @S @fbid Piud is 36128 Paboa Hﬁ&ﬁ%.' ng log (viscocity) against |og
(rotational speed (rpm). The I'ine is nade by a linear fit WD 2006/ 068596
PCT/ SE2005/ 001972 20 using | east square |linear regression and the

i nt ercept the fitted line is determined, Suitable equipnent for

det er i nat HBATEH ﬂr*)?lgesgam a‘?‘%q‘ﬂ%‘%%é“%}eﬁsé?é’l%ﬁngﬁ%%%fl viskosky leyPEelstet er,
measuring gRANEhYoh hobidyi L3Rl i€ suspéhdéd MbiBr {laBEYR! acchRIM B e O MM
which is operg%;ﬁgd at r()g?g%llg(%%ﬁaal spleg%:'lsﬂjao, 6.0, 306 and 100 rg%t and

measur enentgpeetred thesideerbion mthieh aapsiad aaufaattieg procab fai praaritgbeuuspknsiomut e) .
The rapid disintegratjon and quick gelling to a stable and reproducibl e

vi scosi'fy F"lé’é’él’ms\%@ﬂufafeﬁéu pensi on nodi fying granulate i s suspended in
wat er i s achieved, according to one aspect of the invention when a speci al
manuf act uri ng process for preparing the suspension 10 nodifying granul ate
i s used. This manufacturing process including the following steps in the following order not

excluding the alternative that steps I and II can be interchanged;
I) mixing the gelling agent with the pH-regulating agent, the rapidly dissolving diluent and
15 the optional disintegrant
II) dissolving the binder in ethanol
III) wetting the mixture obtained in step I (alternatively in step II if the order is
interchanged) with the solution obtained in step 1I (aiternatively in step I if the order is
interchanged)
20 IV) agitating the wet mixture obtained in step III 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 % (wiw)

VI) 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.

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



Thi s manufacturing process including the followi ng steps in the follow ng
order not excluding the alternative that steps | and Il can be

i nt er charyoapoddsssvsxi ng the gelling agent with the pH reguisakiosgomgent, t he
rapidly dissolving diluent and 15 the optional disintegrant 11) dissolving
the binder in ethanol I11) wetting the m xture obtained in step
(alternatively in step Il if the order 21s interchanged) with the solution
obtained in step Il (alternatively in step | if the order is interchanged)
20 1V) agitating the wet m xture obtained in step 1l in order to have

| t h | f | | / t t act
N Eh the. dBOPEHERAEER @ 1< BHehTS VoA SO P GO EIEEL e SPOURTTHY The agit at ed
wet m xturg, & ngrlsscfl@&léc}{oh' B 4 SuitabR hliBR! qisiRb ShioSdiment ®hich 'aI&oEﬁ% % (w )

suspensi on nD yi ng granul ate neasured as |0ss on drylng IS

pr ef er abl yfurctibn a5 s¥edtsden) V1) grinding or mlling the dry granul es
obtained in step V until nore than 95% (ww) of the granul es passes a
sieve having 1.0 nun openings. One feature of the invention is to bring the

rapi dly d'"ﬁ‘r?—:qu‘lh %glhq% bEgR :di?', RisPerfs oﬂ%ﬁédl@iﬂg?ﬁrﬁllategﬁ FeRhPRhenddbd {ohe gel I'ing

agent, thereb Ing a very rapird gelling tinme conpared WO
2006/ 06859%6até2CHichER Q@Sﬁeﬁﬁlﬁ%&:n 21hdt@elling igehbialy suffentt, pereasking et &l so

very quickly a stable gel. One enbodipent of |nv tlon S
sel ecti on B maxisim ajpidably kvl 9lr‘°cﬁd¥|"‘ﬁ‘i ?Hi’f‘?xn;gmni“ﬁ?n 70 Rh FOR° 81 @8 may

function %aﬁmﬁ‘{’fe\%cggl 1s éne}-ﬂﬁ/ Teddted witld 1 QiRfes e chwar“ﬁs'éﬁ REHE QBble

nodi f yi ng granu ate | neral” when added to mater such as tap water, is
seen as thatExg@plei2ng is generally sufficient, i.e. reachlng 75% of the
maxi num obt ai nabl e | evel, already within approx. 10 m nutes. 90% or nore of
the m#ximum viscosity is generally reached within 15 m nutes. For

conpari s OnSp%gﬁicE]ﬂe, wheR Ia%ingle suspension modifying granulate according to the invention is
suspended in water and mildly agitated it gives a suspension that reaches more than 75 %
of the maximum obtainable viscosity within 13 minutes, preferably more than 75 % within
10 minutes, tested with 1 g of suspension modifying granulate added to 5 ml of water.
15 More than 90 % of the maximum obtainable viscocity is reached within 30 minutes,
preferably more than 90 % within 25 minutes, tested with 1 g of suspension modifying

granulate added to 5 ml of water.

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

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

Gelling agent

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

sond/ naso-gastric tube, i.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, This is 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 Exanple 2. 10 Specifically, when a single suspension nodifying granul ate
according to the invention is suspended in water and mldly agitated it

gi ves a swependicssvst hat reaches nore than 75 % of the raxiSEvsobdat nabl e
viscosity within 13 mnutes, preferably nore than 75 %wthin 10 m nutes,
tested wth 1 g of suspension nodifying granulate added to 5 ml of water.
15 More than 90 % of the maxi num obtai nabl e viscocity is reached wthin 30
m nutes, preferably nore than 90 %within 25 mnutes, tested with 1 g of
suspensi on nodi fying granulate added to 5 m of water. According to one
enbodi nent ,of the invention the suspension di fying granul ate nd 20 the
enteric coﬁ’?sé’oo 8° grf}gt?“gic%bep‘@n?@%gé‘%&&’é‘stﬂ%&se 8%)?13’ jeﬁa’lne?&rﬂ%@gg@éq li ng
agent The @@l suitille AABNBT WnBHHARSNS RE virp 1iiRd, G a8kckStT takhE, Rfaining

adm ni stration through a gastric sond/ naso-gastric tube, 1.e. chosen to

have t he pnoddredebsctatiasid maltodessinviBiié p@dudt RBoydd bpeaved oRly i itlecsioty of the
gel formed when_.di spers in a ueous nedium such as water. This is a
desired adf"8F8f %%QPF gFP %e %mfgth? ﬁmﬁgg%%ﬁ% CorgsPesiingio s conteREefg5iling paent

di ssol uti oR, fhi B ind e eehicnt af ' gents.

Sui tabl e gelli ngpg%(hadr?tlg&gglﬁe I n@gg{?‘gﬁ) %redé’g,?ifc %r%n‘%rggtdg?wggs of xant han

guns. WO 2006606858 theRGMPSHANDS5/ 001972 22 Al so other gelling agent can be

consi dered,, but in the case of e.g. .certain starch products. the suitable
range of c@ﬁ@i‘ﬁ‘i FIPPEHS capstayedy ?“a?rvﬂic paRy tgegygiverp raprd $yelingy iptdies cont ai ni ng

TM nodi fi edndRfdh St@efbidRdpdmds odextrin. This product should be used only
in the narrow range of about 6 to 8 %of the final suspension,

cor r espondiGelling agent< ket Wa tarbéxygethyilceijulbge(@MChardcattgeen s b harbenmwet f yi ng
granulate of 34 to 48 % V\Qich ils( ?n unsui tably high  proportion of the
conposi ‘i o the 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



Anot her example is corn starch, that wll many tinmes give a rapid swelling,
but has wundesired viscoelastic properties. Celling agents |ike Na

car boxymewbybealegisbose (CMC) and carrageenan coul d not IpeTsEe@s/00072 n t he
present invention due to |lack of suitable viscoelastic properties or due to
unsui table properties for adm nistering the obtained suspension through a
gastric sond. Thus, gelling agents in tds invention are chosen anobng

xant han guns. 15 The concentration of the gelling agent is 0.6 to 12 % yr/w
of the suspension nodifying granulate. In a preferred enbodi nent the
concentration of the gelling agent is between 1.8 to 4.8 %wWw It is

suit abl e t &egehsanggisKissolyedingl Omhefovater dWsing slavroentinnys skmipgat YEC 01§ agent
f ti ' . [ i tabl ti
of Phecu BbefpRtsal o B R NARAGRL N, 1 P0G e

manufacturing is perfornmed with the gelling agent having an average
particle size larger than 150 mcrons. Rapidly dissolving diluent 25 The
di | uent hads a censeguenrelithpmengfactying methpd thesuspension sqdiiingLrapiaieet ener .

0 Saccnbr i R A0 kR g AE AV O APRE Wb Bl Reesibec mand
or

t he i nvent bpihe PbRiRE hefilvididl gemuR raftRldg] ucose sucrose or hydrates of
either of them Wth rapid dissolution is nment, according to the present
invention, that the dissolution tinme of the diluent is below 2 m nutes when
2 g of WO / : 2005/ 001972 23 the substance is dissolved in
10 M of mé%%?p ur d%nsigéﬁgontinous stirring at 14C. One diluent

speci fi cal Tye figpenkish |niddﬁ?in@@rdﬂﬁia$eﬁﬁﬁﬂu@@ﬁﬁé& ini WatErereihd DduspddSiod hagigaquense
of the manufacturing nmethod, the suspension nndifyhﬁgé%&anulate 5 accordi ng

to the s nveiin b rangs frome3.p app 4l preferabbomthngnes fromrd: SRERPIali st ri but ed
inand on,the RPtainedel RgLY A3 s oranul e particles.

This may be achieved by adding a suitable acidic pH-regulating agent. This agent may
comnsist 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 influencing 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 compounds 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 suspension 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—Sol® ) and pregelatinized starch (Sta-
Rx® 1500).

30



Acidic pHregul ating agent The suspensi on nodi fying granul ate. when
suspended in water forns a suspension having a 10 pHin the range from3.0
to 6.0, pwefessisBivsin the range from 3.0 to 5.0, and noreT/SEe@sSeordbty in
the range from3.5 to 4.5. This nay be achi eved by adding a suitable acidic
pH regul ating agent. This agent may consist of a single acidic chem cal
conpound or a m xture of conmpounds chos?h anong acidic and al kal i ne
conpounds, with the exception of any carbonate salts. Any m xture of 15
such ply influencing conpounds is chosen in such a way that when the

m xture is h%égsolved/suspended in water it will give a pHwthin the
desired (acidric) range according to above. Non-limting exanpl es of

sui t abl e agi slitshl€ BRBAURES ackbRlingGo lihid el Blvertidh i94 pSlyRed a3 sbighle iRl i €.
acid. Non limting exanple of a m xture of conpounds chosen anong acidic

and al kal waer eshipsthadel. Ssitabbnass diessiotiod ghvdities afityddiypoipyleelbiosphat e (i n

appropri at rati.o to.achieve.a pH.within.t desired_.range). D sintegrant

25 The opt ﬁgﬁﬁ&eol?lgéeﬁfsec S0 g é‘glyfhﬁ’x @ﬂﬁ%&&?d&h@? Sﬂﬁ’ﬁg‘bﬁ) ?l_§ﬂ Iﬁg&rﬁflanul ate

may be a sionglHEPC)ditsd ﬁtﬁv_ﬁ@raakﬁfdrcﬁ@gﬁpﬂlli cohteheinttherReS of INANedok Brinhdp® exanpl e of
0

sui tabl e disintegrants include: yvinyl pyrrolirdone cross- |inked,
cr ossl i nkepre&uatilyim thardngx yhed 1§l Y%ecald anismweity BeloDiSGolPag (cpy) tastetl at 5%

Pt S 000 G BbRh SHheh Bidufie i, daBle pitin, dpéehe SE RERBRH IF figmi ne

present inygadién is a polynmer that is soluble in water and in ethanol.
Suitabl e ones are selected qualities of hydroxypropyl cellul ose. Wen the
bi nder is chosen to be a hydroxypropyl cellulose (in the follow ng al so
referr el(g 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.

15

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 into
20 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

25 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.

30 Amount of enteric coated pellets in one sachet.



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 nPas wopsje/tce®sed at 5% concentration. Such a pol ymrersEa008/00®xanpl e

gi ven, Klucel (r) JF and Klucel (r) LF from Aqualon. 10 The hydroxypropyl
cellul oses contenplated for use in this aspect of the invention, as a

bi nder, do not include Low substituted 28ydr oxypropyl cellul ose, also
referred to as L-HPC. The ratio between the binder and the gelling agent
in the suspension nodifying granulate of the invention is preferably from
1:2 to 1:3, ww 15 Dosage formstrengths Different product strengths are
obt ai ned byhs P¥Y GoRprising enierie coatust Rlsts BV sicent%affo(stag‘%ﬁr/&t feﬁ%ﬁepﬂﬁ?rw

i nhi bitor peldielfe@ntd 4w RHSPRD Shidi SRMAMIRG B ARMRR: Be HifiRsd nvention
into 20 uﬁc?at ?lezee sachet s/.wAccorc}i ng to one e'r;l‘g%%?rrent of et hée]ﬁiS nvention

t he ent eri thecretitad dmpeitlofpslictofop bhsdazg casionmivuinal @nsidgieshe sintatiomwyterat e ar e
filled together wwth the suspension nodifying granulate into it size
sachet s, THE et EPraPRFbes REGHE THEEletios EdRpOASREnBHES: §8e il S8l D0mE o

bet ween; t hg, p - iné 2t 1H8H.052BHOES gateric coated pellets on
t he one5 hancg'%ﬁ%%ﬁgﬁ&%\rq? suspengi on mP?y]%nggegr anul ate on the other
hand - mayThaloyektgiossiisln atoudtQIPellars dddQn ad B6Hogue peasbing fr theoedposien 4: 1000
to 80: 1000 and nost preferably between 8 : 1000 to 60: 1%00. 30 Agunt of
enteric coifiglonhiy ¢adqudatedfromdheshighast conggntratiersansiahs s epErrsEonesro L B92 25

The PPl co I.51.Ng: i:c: a ent from5%w w
of the ent g@?@&hg%&@e g%{éﬁi et S&@MS%%\%%?M?&) %E?Iggr@@%bat ed pellets.
Thi s nmeanshi hpiefeidae embodifht oftthemredtio e &uP tditerdbf fhelehretis coaed mlletsdose can

be cal cul at ed gonsi dering the situation when the |owest concentration of
drug iAo pePréf We¥.at hand for the highest dose of drug (100 ng

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

enteric coated pellets in one sachet is in the range of 3 — 1250 mg.

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 pellets 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 % w/w 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).



5 acc. to invention) giving a total of (100/0.05=) 2000 ng pellets. The

| owest possi bl e anmount of pellets can in an anal ogue reasoning for the
opposi t e wei2nasatsa be cal cul ated from the hi ghest concentsatiosoorn t he

| owest dose (1 ng acc. to the invention) gives the mninmum anmount of
pellets to (1/0.4=) 2.5 ng pellets. In a preferred enbodi nent of the

i nvention the drug content of the enteritc coated pellets- is 10 8-30%W w.
The amount of enteric coated pellets in one sachet according to the
invention is in the range of 2.5 - 2000 ng, and in the preferred

enbodi nent . of .the invention.the anou f .enteric. ¢ ed ld.ets.in one
snchet 1o i (S rRp@agnt B i SoBiRithe dove if Biefabfer i 2N e B 0L 0o
the i nvent ienirud it UG ORERI0aRl pells RI5e40 % (¢mat ed pel lets  are adapt ed
to the dose of drug intended in one sachet, according to the foll ow ng
table; Table 1. Dose in one sachet intended Adapted drug content in the
Amount of pellets in one enteric coated pellets sachet ng 8-12%W w 8-500
ng >40m g- 70ng 15-25 %W w 160-467 ny >70m -100m 25- 40%Wv w 280-400 ng 20
Thus i ns ong;@yesiieRr, Rhd) eutenvention the dose in one sachet is 1-40 ny
and the drug content in the enteric coated pellets is 8-12 % (ww. In
anot her enBoefi truse thefcontemrt of thessathied is emiptied e 2 predefiredsqbives ofiagueoyd ng - 70

ng and the,. drug.content in the enteric .coat pellets is.15-25 % (ww. WO
20061 06850 KTPETRAEIER0D Y852 Sugehion S Ao it it ESraiiatER 1 Fiotihvent | on
the dose i Bspeft@fSrRGH&IntibS ardV R OBk risiéé’@uémnﬁﬂ@omf)&ﬁn@'b'éﬂlg%f&i@%batbd‘ the
enteric coated pellets is 25-40 % (wWw).

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 invertion the aqueous liquid is water.

20 The concentration of the gelling agent should be 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 for the

patient and still maintaining relevant properties of the viscoelestic gel.



5 Liquid fornmul ation ready for use Prior to use the content of the sachet
is enptied into a predefined volune of aqueous liquid. After stirring, a
Vi scous swepemdicssvsi s formed. This liquid formul ati on i #carsatdvsnoivaspect of
the invention and is conprising three main conponents being enteric coated
pell ets conprising proton punp inhibitor, (dry) suspension nodifying
granul ate and 10 aqueous liquid. The amduint of aqueous liquid is ained to
be 5 tines the anount of suspension nodifying granulate, but allow ng for
the patient to vary this liquid amunt from50;% up to 150% of the
prescri bed amunt . This nmeans that the aqueous liquid anount in the liquid
fornulatiogz¥ggg%ady for use is from2.5 tinmes up to 7.5 tines the anpunt
of the suspension nodifying granulate. In one aspect of the invention the
aqueous liquid is water. 20 The concentration of the gelling agent should
be 0.1 to Exampleita(a twenty fold range in concentration) of the
suspension, preferably between 0.3 to 0.8 %ww. It is advantages to have
such a broad range in concentration of the gelling agent of practical

r_easonszop@&&@tiorpaitﬂhe@&sga{b%xﬁhbéiggg%% ﬁxﬁt'é t@igg%§;'§é F‘o@gﬁnygét%e”i es of the
vi scoel estic gel. | es Exanpl e
la. 5 Preparation of the suspension nodifying granul ate according to the

i nvention _Excipient Content (%9 Xanthan Gum 11K 2.5 Pol yvi nyl pyrrol i done
Cross- Iin§§@@§§5 G ucose, water free 93.8 Hyd&eRigt@Gpy| cellul ose JF 1.0

Ctric aci staamwyereuyg0. 164 2.5
Polyvinylpyrrolidone cross-linked 2.5
Glucose, water free 4 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 granulate was dissolved 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




Col our iron dioxide yellow 0.06 The hydroxypropyl cellulose is dissolved in
ethanol. The solution is added to a dry m xture of the remaining
exci pi entwogoas/megsoa wet nmass and the mass bei ng granul ared/sgevosogiorhe 10
addition of the solution. The wet mass is dried and grinded (nmaxi mum5 % of
the granules >1mm). 3 g of this suspension nodifying granul ate was
dissolved in 15 M water and the liquigg fornmulation was stirred for 60 s.
The pH was neasured with a glass electrod using a 15 calibrated pH neter
and found to be 4.0. (Conparative) Exanple |Ib. 20 Suspension nodifying
granul ate according to prior art WO 2006/ 068596 PCTAMSE2005/ 00197”2&0 28 ™™

1m

As conpar i AvPmnassncies baeneesed the copmssialiaprrguchrbaget  30me Asamidniy

37010, oot Tt RetRE T sl Sk AN A8 s AR OO RS A MY, T

(excl udi nggpge enteric coated pellets) used for this product is according
to SWEDI S: Excipient Content (%9 Mannitol 45.8 Sucrose 45.8 Xanthan gum
3.5 Polyvinyl pyrrolidone, cross- linked 3.5 Dioctyl sulfosuccinate 0.015

Magnesi Hm ’ﬁ’}eesﬁgpae}lselor? gr%nu1§ée| clorcn?agsigénoe(ekcquigg ghe en eE'iE | Gatlf f)gle%? Hye%rf&u t%iso' 4

product is according to SWEDIS:

Excipient Content (%)
Mannitol 45.8
Sucrose ' 45.8
Xanthan gum 3.5
Polyvinylpyrrolidone, cross-linked 3.5
Dioctyl sulfosuccinate 0.015
Magnesium stearate 0.5
Silicon dioxide 4 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 la was dissolved in 15 ml water and the liquid formulation was

15  stirred for 60 s.

Prior art sample (LanzoTM 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



Color 0.05 Flavouring 0.4 10 Ex 2. Viscosity measurenents. -

experinmental conditions: Enbodi nent according to the inventon: 3 g

suspensi oNOrmab/deyiong gr anul ate obtai ned accordi ng to EramsiEe00d/0e19%nS
dissolved in 15 mMl water and the liquid formulation was 15 stirred for 60
s. TMPrior art sanple (Lanzo 30 ng, granul ate): The Lansoprazol e
conprising pellets were renoved fromt2e total solids (5.7 g) of the
product described in Exanple |b and to the WD 2006/ 068596 PCT/ SE2005/ 001972
29 remai ni ng powder/granul ate (5.4 g) was added 30 nl water whereafter the

For both I t
moasur emeni QAT 4 DO BBt (Ehe e L 30 8] Ve PRFERET SRABGi on

St r esst echfdRamubh Wes firkedFhidEs. CBClIIatlon W th pIate/pIate_P 30 2 mm slit
Measuring paraneters: Frequency 0.1 Hz; stress 0.07146 Pa. Tine to arrive
at Viscosity in % of thinun1V‘scosity (Evaluated fromFigure 1 and 2.)
Per cent age m > 75. % >90% Vi scosit (i nvention) n=5
average = O?b{ﬁrtﬁr‘?a%s]ﬁ Xigeosity ﬂ?a%“?ﬂlws %te%aqﬂt}ﬁr "2 9.5 min rnax= 12.6
M n mexs 2RskulbR: R¥olofiba SPéss@EL art) n=4 average = 16.8 min average = 32.5
m n

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 -
(Evaluated from Figure 1 and 2.)
Percentage of maximum | >75% >9% %
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



mn--- 13.3 min mn=29.0 mn max= 21.2 mn max= 39.5 mn io D scussion In
the case of |ansoprazole (Ex. |Ib), although having a fast dissolving

di l uent (Woen@aeysIsbei ng added to the suspensi on granul ace/SEerosunbmr: on, the
formulation will not forma stable gel within the desired shorter tine
frame, see Figure 2, to be conpare with that which is obtained with the
present invention (Ex. 1 a), see Figurepl, and the results shown in the 15
Tabl e above. The, result of using a slow dissolving diluent will be a
conposition with slower gelling and a continous increasing viscosity

wi thin a reasonabl e and adequate tine period. Thus, the present invention
has sol vedoosgigrirascogivotice ime; daedwrps prewsst jthe ngl sugpeasioniods and
bicarbonat&ﬂﬁﬁﬁ nat e- free conposition having rapid gelling time with a 20
vi scosity/viscoelasticity suitable for swallowi ng or adm nistration through
a tube, such as WD 2006/ 068596 PCT/ SE2005/001972 30 constant viscosity
over tinme, and no lunps present in the final suspension to be ,

adm nistered. 5 Exanple 3. Manufacturing of enteric coated pellets
conpris;ng esoneprazol e-My- trihydrate. Core material 10 Esoneprazol e- My
trihydrate 445 g Sugar sphere seeds 300 g Hydroxypropyl nethylcellul ose
67 g Pol yepihples. 8fandfaturdthl bff dntélideatdd pellff @mpliing esomeprazole-Mg-

trihydrate.

Core material

10  Esomeprazole-Mg trihydrate 445 g
Sugar sphere seeds 300 g
Hydroxypropyl methylcellulose 67 ¢
Polysorbate 80 9g
Purified water 2100 g

Subcoating laver

Hydroxypropyl cellulose 9 g
Talc 340 ¢
Magnesium stearate 22g
20 Purified water 3i00 g

Enteric coating laver

Methacrylic acid copolymer type C, 30 % dispersion 1270 g
Triethyl citrate 38g
25 Mono- and diglycerides 19¢g
Polysorbate 80 2g

Purified water 500 g



Subcoating | ayer Hydroxypropyl cellulose 90 g Talc 340 g Magnesi um
stearate 22 g 20 Purified water 3100 g Enteric coating |layer Methacrylic
aci d copovormoc/acgie C, 30 % di spersion 1270'g Tri et hyl PCTISE2108/0887y 25
Mono- and diglycerides 19 g Polysorbate 80 2 g Purified water 500 g WO
2006/ 068596 PCT/ SE2005/ 001972 31 Suspension layering was perforned in a
fluid bed apparatus using bottom spray 3kechni que. Esoneprazole was sprayed
onto the sugar sphere seeds froma water suspension containing the

di ssol ved bi nder and surfactant. The size of the sugar spheres seeds were

in the ran : : . . Il ver ed
with the sgg?gg%?rg}g%%a%rQip%ﬁg%%dullﬁ(i%g%pg%%g%gﬁag%gﬁb?ﬁ&g S%I?/%Fe\g@ég%gpyl
cel | ul ose SETURAFRICCH SRIPEh NP AhecsugHPrheg sesds (emst WalensUsPention CORANEE ¢
coati ng | ayerdisselsed pihdgrend asrfactand i ’he sibe DP HeSught spiitré sebd vt kreths rgyer ed
with sepag §§g)¢§yg&lin a fluid bed apparatus. 10 Exanple 4. Exanpl es of
conponent ratios tor preparing final liquid fornmulation of different dose
strength. 15 Strength (anmount of active drug,

The prepared core material was covered with the subcoating layer in a fluid bed apparatus
with a hydroxypropyl cellulose solution containing talc and magnesium stearate. The
enteric coating layer was sprayed as a water dispersion onto the pellets covered with
separating layer in a fluid bed apparatus.

10

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

15

Strength (amount of active drug,
e.g.esomeprazole, per sachet)
2.5 mg 10 mg 40 mg

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 1a.

20

Example 5. Illustration of the rapid gelling time of the present invention.



e. g. esoneprazol e, per sachet) 2.5ng 10ng 40ng Anmount of enteric coated.
pellets*, 10.6 42.6 170 (in sachet) (ng ) Anmount of suspension nodifying
gr anul at ewd™20d6/@88®6 (i n same sachet as above) (g) Vol umecofSEems®o1ofzi ) 5 15
15 *pmade in accordance with Exanple 3. * * made in accordance with Exanple
1 a. 20 Exanple 5. Illustration of the rapid gelling tinme of the present

i nvention. WO 2006/ 068596 PCT/ SE2005/ 003,072 32 The content of a sachet
containing the final formulation, of 40 ng dose strength according to Ex.4
was enptied into a beaker containing the nomnally prescribed 15 m anount

of water.. 5 Then the sanple was stirred for 15 seconds and then kept
resting unthq caens ebosagheticoptginingthe final Apraslationzaf 44 mgalosesgngtheceqrdiagl for 5

seconds, t venly distr.ibut.e the active, drug .granul.es,i he suspensi on.
Then the st Bl s bR Eald SoREhingnSidiinal) RBHBEL) himl ASaRNRR !
substanti alhpsr.al | of 10 the enteric coated pellets were distributed in the
suspension or if they were assenbled at the bottom of the beaker. If the

pellets were not distributed in the liquid nmedium but assenbled at the

bot t om of e .beaker. the process was repeated, . e. in iting 25
seconds 1 uf R SAAE e Findl 8F S %clR8 R 18P v PR e ol P e
by inspect i@ A tiRR itSeLUBES stiked for 5SedalaRd badnlyydighibute @fe deliee @ak! et s

remai ned distributed in the liquid nedium The tinme needed for the pellets

to be rengieniegnithe suspensiogui d nedi um was recor ded.

Then the suspension was inspected for 30 seconds to determine whether substantially all of
10 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

15 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

20 resuits;

Time needed for pellets
Sample to remain suspended
1) Sachet cont. 40mg dose strength, acc. to Ex. 4. 2 minutes
2) Sachet cont. 40mg dose strength, acc. to Ex. 4. 2 minutes
2) Sachet cont. 10mg dose strength, acc. to Ex. 4. 2 minutes
T) Sachet “Lanzo ™ 30 mg” ! 5 minutes
IT) Sachet “La,nonM 30 mg” 5 minutes




The sanples in the table bel ow were evaluated in the described way, with
the followwing 20 results; Tine needed for pellets Sanp le to remain
suspendedwORo@ask®s cont. 40ng dose strength, acc. to EPCTAE20500101 es 2)
Sachet cont. 40ng dose strength, acc. ‘to Ex. 4. 2 minutes 2) Sachet cont.
10ng dose strength, acc. to Ex. 4. 2 mnutes TMI) Sachet "Lanzo 30 ng" 5
mnutes TMIIl) Sachet "Lanzo 30 ng" 5 3% nutes WO 2006/ 068596

PCT/ SE2005/ 001972 33 Cainms 1. An oral pharmaceutical dosage form being a
solid rapidly gelling granulate m xture, suitable for making a suspension
conprising 1) an acid sensitive proton 5 punp inhibitor as active
ingredient distributed in a nultitude of enteric coated pellets and Il) a
granulate,C acterized in that the granulate is a suspension nodifying
granul ate conprising a rapidly dissolving diluent, a gelling agent chosen

anong Xxant han. galiGsal ger@detditical Abkage GHncleinpta aligRhpidle geiling @fandlack an opti onal
di sintegrant and the granulate is free from bicarbonate salts and/or
carbonat e sal t smixture spitabitfor gnekimger Supnensiae egppiisg b en asidiseastiveprgteth s free

fromlactose. 3. He,S05A00LO HLASSH! ILARLL LA RTEIRLIRHd b ?. Wher i n

the rapidly di§§%TV|ng I uéri e gelTing agent are m xed and
granul at ed toggieles ahd bl a ghatilatel Chatdeterizgd Bl tHatdhSsoilatd & LHidspe@sioni s random y

di stributed in and on tEe obt ai ned granul e particles. ,
modifying granulate comprising a rapidly dissolving diluent, a gelling agent chosen
among xanthan gums, an acidic pH-regulating agent, a binder and an optional
disintegrant and the granulate is free from bicarbonate salts and/or carbonate salts.

10

2. The dosage form according to claim 1, which is free from lactose.

3. The dosage form according to any of claims 1 to 2, wherein the rapidly dissolving
diluert and the gelling agent are mixed and granulated together such that the
15 rapidly dissolving diluent is randomly distributed in and on the obtained granule

particles.

4. The dosage form according to any of claims 1 to 3, wherein the concentration of the
gelling agent is 0.6% to 12% w/w of the suspension modifying granulate.
20
5. The dosage form according to any of claims 1 to 3, wherein the concentration of the

gelling agent is 1.8% to 4.8 % w/w of the suspension modifying granulate.

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

30 the range from 3.0 to 5.0.



4. The dosage formaccording to any of clains 1 to 3, wherein the
concentration of the gelling agent is 0.6%to 12% w w of the suspension
nodi fyi ngworaswlesise. 20 5. The dosage form accordi ng t oramgsEfosob@rns 1 to
3, wherein the concentration of the gelling agent is 1.8%to 4.8 % w w of
t he suspension nodifying granul ate. 6. The dosage form according to any of
clainms 1 to 5 wherein the suspension 2% nodi fying granul ate when suspended
in water fornms a suspension having a pHin the range from3.0 to 6.0. 7.
The dosage form according to any of clains 1 to 5, wherein the suspension
nodi fyi ng granul ate when suspended in water fornms a suspension having a pH
in 30 the range from3.0 to 5.0. WD 2006/ 068596 PCT/ SE2005/ 001972 34 8.
The dosage faqr C i f_cl aj MOERE R0t i
bet ween t he %bﬁl%eéog%%%ﬁ?%%&agﬁ{%%gm é)ieikltgﬁ?%l ﬁoﬁéz@ﬁspeng}&glr? dr%rgxcﬁe?};t/l:leﬁg
granul ate is frisifdetard the gelling agwt\n the sBsperldich ModifGE: franutkiadchodiliiot 0 any
of clains 1 to 8 wherein the rapidly dissolving diluent in the suspension
nodi fyi ng granuF%ﬂ@“?s selected fromthe group consisting of nono- and

di saccharides and hydrates of either of them 10 10. The dosage form
according to any of clainms 1 to 8, wherein the rapidly dissolving diluent
in the suspensi T dveskief fgind gc@Edingoaing off Slafed Bt & tvhkfetMhg kapidly dissslthingucr ose
and hydrates of either of them 11, The dosage form according to any of
clains 1 to 10,dipeetisithe suspengiep anogdifiiiap wrapulatens s¢lectedofiom HreSPHhFHISIHRE i s

oneprazol e or esi Vg - ?ﬁggg ole.: Ihe dosage form according
to any of claiﬁ% toﬁ%g?&%%g%ggéa é%% f?%ﬁ%%?ﬂbgg proton punp i nhibitor
is esoneprazole, an alkaline salt thereof or a hydrated form
10 10. The dosage form according to any of chims 1 to 8, wherein the rapidly dissolving
diluent in the suspension modifying granulate is selected from glucose and sucrose

and hydrates of either of them.

11. The dosage form according to any of claims 1 to 10, wherein the acid sensitive

15 proton pump inhibitor is omeprazole or a magnesium salt of omeprazole.

12. The dosage form according to any of claims 1 to 10, wherein the acid sensitive
proton pump inhibitor is esomeprazole, an alkaline salt thereof or a hydrated form
of anyone of them.

20

13. The dosage form according to any of claims 1 to 10, wherein the acid sensitive

proton pump inhibitor is tenatoprazole, a pharmaceutically acceptable salt thereof

or a single enantiomer of either of them.

25 14. The dosage form according to any of claims 1 to 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 on the enteric coat



of anyone of them 20 13. The dosage form according to any of clains 1 to
10, wherein the acid sensitive proton punp inhibitor is tenatoprazole, a
phar macewocaddossmecept abl e salt thereof or a single eramSEW00OI2 eit her
of them 25 14. The dosage formaccording to any of clains 1 to 13, wherein
the enteric coated pellets are consisting of the structural conponents; a
core material conprising the active imgredient, a subcoating |ayer, an
enteric coating |layer and no additional <coating |ayer on the enteric coat
WD 2006/ 068596 PCT/ SE2005/ 001972 35 15. The dosage form according to any

of claimse 1 tgo 14, wherein the_ enteric coated pellets have an average

di amet er of @52The dpsagefpsm pccgrdingiogny of glaimprlatodds W MIRHFHERGIBIAg to any
of clains 1 to W%%{ j i a s have an average

di anet er of O.A&ﬁmf. nﬁ%%ﬁﬁlggﬁg%gébﬁfgg igg%%ﬁgpﬁ%%ﬁ%rising t he dosage
formaccording to any of clainms 1-16. 10 18. A sachet according to claim
17, wherein the anmpunt of active ingredient is 1 -.100 ng. 19. A sachet
accor di ng t o 161 Hierdosage fame pesoriing o aapmef Aleings 1 tockd gvgerﬁwdh%mt%rmcqa?dl ng - 40
ng. 15 20. Are - - I'gHLg ati : 1.Si ng an aqueous
l'iquid %nd t he @%%géégg?%éﬁﬁgécor F%gf?%!aqu@?lgﬁgpﬁgil -19. 21. The
liquid formul ati on according to claim20, wherein the anmbunt of the aqueous
20 liquid is from2. 5 tines up to 7.5 times the anmount of the suspension
nodi fying granulate. 22. The liquid fornulation according to claim 20,

wherein the ﬁygggﬁgp&n@glnfg%@&sage form according to any of claims 1-16.

10 18. A sachet according to claim 17, wherein the amount of active ingredient is 1 mg —

100 mg.

19. A sachet according to claim 17, wherein the amount of active ingredient is 1 mg —
40 mg.
15
20. A ready- for-use liquid formulation, 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
20 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 aqueous liquid, gives a suspension
25 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



granul at e when suspended and agitated in the aqueous liquid, gives a
suspension 25 that. reaches nore than 75 % of the maxi num obt ai nabl e

Vi scosi t ywoi2oéw0s808 minutes. 23. The liquid fornmul ati orCcacseerdiony71 o cl ai m
20, wherein the suspension nodifying granul ate when suspended and agitated
in the aqueous liquid, gives a suspension WO 2006/ 068596 PCT/ SE2005/ 001972
36 that reaches nore than 75 % of the mgxi mnum obt ai nabl e viscosity within
10 mnutes. 24. The liquid fornulation according to claim20, wherein the
suspensi on nodifying 5 granul ate when suspended and agitated in the
aqueous |iquid, gives a suspension that reaches nore than 90 % of the

maxi mum obt ai nabtgeasherweiettians] st Hiaf tiBomaxsinym ebtainable visaeeityy Wilind Of or nul at i on
according to clainkzo, wherein the suspension nodifying 10 granul ate when
suspended and éﬁﬁ?a?ed in the aqueous liquid, gives a suspension that
reaches nore.than 90 % of the maxi mum obt ai nabl e viscosity within 25

m nutes. 26. The dosage form according to any of clains 20 to 25, wherein

t he aqueous R#qlliediquid forBulghereaccoling ta clpirg 28swhdrein thenmspameipn mpdifymeof t he

suspensjon nodifyin anul at sed i.n the . dosage.form.accordin o any of
ol e 1 to 16 apdr HRER R Set S6 sk S e R Loy BRI b ol y

di ssol ving di | ugitresek fbR B 90 RHIALERExIALE dBiiRMblANstosE Sftmnoat ed
together and thereafter dried, resulting in that the rapidly dissolving

di luent is randommicy. distributed in and on the obtained individual granule
particles. 28. A process for the manufacture of the suspension nodifying
granul ate used in the dosage formaccording to any of clains 1 to 16,

wherein the psoRRSRuEd frMEBE0t RRordir thQldiRWoNGhGtERRe duSpdnben hRJdifiang
order, but not excluding the alternative that the
10 granulate when suspended and agitated in the aqueous liquid, 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

15 ‘water.

27: A process for the preparation of the suspension modifying granulate used in the
dosage form according to any of claims 1 to 16 wherein the process comprises the
step that the rapidly dissolving diluent and the gelling agent are mixed and

20 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 granulate used in the
dosage form according to any of claims 1 to 16, wherein the process includes the
25 following steps in the following order, but not excluding the alternative that the
steps I and II can be interchanged;
I) mixing the gelling agent with the pH-regulating agent, the
rapidly dissolving diluent, and the optional disintegrant
IT) dissolving the binder in ethanol

30 IIT) wetting the mixture obtained in step I (alternatively in step II if the order is



steps | and Il can be interchanged; I) mxing the gelling agent with the
pHregul ati ng agent, the rapidly dissolving diluent, and the optional

di si nt egraot20oddessdsssol vi ng the bi nder in ethanol 30 Il PLTisERG0SOGITHe

m xture obtained in step | (alternatively in step Il if the order is WO
2006/ 068596 PCT/ SE2005/ 001972 37 interchanged) with the sol uti on obtai ned
in step Il (alternatively in step | if 37he order is interchanged) V)
agitating the wet m xture obtained in step Il in order to have al nost each
particle of the gelling agent to be in close/intimte contact with the
above 5 nentioned rapidly dissolving diluent V) drying the agitated wet

mi xture from step ingrabangdd) wib the seltiongbaingd & siemtl dalternabively i step S Hdbsi on

nodi fyi ng granul at X |l oss on drying is < 3 % (ww, preferably
<1 %(ww V) groﬁ%eg?sﬁé{ég@gnrﬁ%ﬁ ing the dry granules obtained in step V

until nore than 195%itakidg (M Wét miktukdebtaihedlinlsep 1a5 SR%r  Iiveundidedchg 1. 0 nm
openi ngs. 29. The process according to claim 28, wherein steps |) and I1)

are taken in the rpodielsof thergelling agentipbe m desehniemae contechtviBiie oVgast ric
acid re] ated di seases..in gcruxt\g&&isglgin%%q%i ses administering to a patient

in need t hereof, aﬁlegtrl%l}edﬁ ceut dlésage formas defined in any of

clainms 1 - 26. 3\ drjhe theddialdd 3t fithRdrondstep BV thtdhe M hdidhurt Bentpatih ent s
in need thereof are children or 20 elderly. 32. Use of a pharnaceuti.cal
dosage form accor dihaguspensianymedifyinggrannlate pwagured dsdoss caalryiagis < 3o (w/w),

gastroi ntesti nal dﬁrgf%%%%& 1 2/05(W/w)
VI) grinding or milling the dry granules obtained in step V until more than 95%

10 (w/w) of the granules passes a sieve having 1.0 mm openings.

29. The process according to claim 28, wherein steps I) and II) are taken in the reverse

order.
15 30. A method of treatment of gastric acid related diseases in man, which comprises -
administering to a patient in need thereof, an oral pharmaceutical dosage form as defined

in any of claims 1 - 26.

31. The method according to claim 30, wherein the patients in need thereof are children or

20  elderly.

32. Use of a pharmaceutical dosage form according to any of claims 1-26 in the treatment

of gastrointestinal diseases.

25



