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*159159* PANTOPRAZOLE MULTI PARTI CULAIE_EORMJI:AII—Q\IS-—.
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H+/ K+- adenosi ne tri phosphate (ATP) |nh|brqmnw(also
known as acid punp or proton punp inhibitor (PPl), is
an enzynme present in the gastric parietal cells. It
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Several unsuccessful attempts have been made in the past to develop a
multiparticulate formulation of pantoprazole. However, these attempts yielded
multiparticulates that were not bioequivalent to tablets, only 70% relative
bioavailability was found. Another attempt using different technologies- non-pareil
seed coating and extrusion/spheronization, resulted in a product that did not provide

the appropriate release in acid conditions. In addition, these attempts yielded product

that was unstable, as observed by discoloration, when stored at room temperature.
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*000002* SUMVARY OF THE | NVENTI ON The i nvention
provides a stable nmultiparticul ate pantoprazol e
fornmulation that provides reduced inter and intra
subject variability. In one enbodi nent, the
pant oprazole nultiparticul ates of the invention i s
conposed of a spheroid core conprising pantoprazole or
an enantioner thereof, or a salt or hydrate thereof,
SHMMARY Qﬁl@FﬁJFMWENa'IKDN at | east one distintegrant,
and out 1.% %gout % w w water; an enteric coat

on t 8 LBeEation 81 Q}“ ble mliipartiswite panigprazole fopohlatien that
p@{qd@%&&ﬁfe&a’m gglg@ugg?(,gﬁ%[%{ tes in the range of

about 15 to a out € spheroid core;
wher & onesanblodmiem itheer aintopk @rofssmb AlpAr tRs 86 F RESnGdrkidn
about i amet er. . Advant ageously, the

SRR Qlf &S rg OF % FORPTAYIRGPRNteRTaE e Of AR enantiemerthereof, or a
saﬁto%bfiy‘arat@ tHeRLET atrl%%ﬁeem?ﬁﬁﬁhy %ﬁgtcbrn?%?suﬁfég%n{ 88 3bout 1%

for | east twel ve nont hs. Bése
toathauy%%sw/uws watprt dneentenis] cmat aimthe rcoreo caidteatefie caitwompelsing a

cogggzrﬁeﬁm{lggc%%]?ézgf{ ﬁ.récli iq,t ﬂ}ﬁgf%gé ngttoﬁéIS to about 45
%ivinve B thesph&Bld dte;NalvReiad sﬁlﬁ%ﬁltlbhtfti%uﬁtes AUF %ﬁ%ﬁ Size of

Typically, a multiparticulate fornul ati on of
aboHy 4R Bhdipmetesnsi dered stable if it retains 90%to

110% e life stora
R e T S A
undm/easum tampesatiessoppe denditonsFohar et evdlee ﬁmbﬁths Based on the
tesil nal walls, nasogastn c and strony tubes,
(RIRDISE sinesihe tWRlYE EIpth gom ngpﬁragme&aatﬂné 6cmonth éo 90/75%
r.el ea L
e, RSSO PE b 00110 o By Rl U5 hpion
shalﬁldglwe rachelfiiés of oredr 2paars. 'ﬁmicdiﬂass aandlﬁpa’mallﬁte g&hulation of

durati.on.of acti on, all ows dosin
Rl B is o et tanlii ot oBt il Bl dtency diripe shelt
11f§g@rhgyv| ng solid foods. This formulation also all ows

for _drug delivery via nasogastric and gastrostony
t ubeShis pETtAPaZDlIRYCRMETRIAN formTlagon NEAENIHVEL@Dis Téss prone to

dPér%i@? Io ﬂl@‘fﬁ@%tin%? wal1$Ha ()(lﬂv%%t%c %lg tgh.glar L ﬁll%%ﬁ? tgnd pouch matenal

atiron of pant orjr
thecrelnp |gnang predidfiatax delpieeynbitha debBprdtiidtas tdfkite L dfhg release. It -

e 80) that are conpatible with pantoprazole
G b ?Prta#eeaﬁlexé@éﬁ@é agflongfer zglieA of gestigHintestinal pain and has a

prolonged duration of action. This formulation allows dosing to pediatric patients and
patients who have difﬁculty swallowing solid foods. This formulation also allows for

drug delivery via nasogastric and gastrostomy tubes.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a multiparticulate formulation of pantoprazole
having a unique combination of excipients and a surfactant (e.g., polysorbate 80) that
are compatible with pantoprazole sodium in the presence of an alkaline pH
environment. Further, the invention provides a process that utilizes low shear during

granulation and low temperature during drying for preparation of the multiparticulate.
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envi ronnment. Further, the invention provides a process

that utilizes | ow shear during granulation and | ow

tenperature during drying for preparation of the

mul tiparticulate. 2 This process contributes to the

stability of the core of the multiparticul ates of the

i nvention. In one aspect, the invention provides

mul ti particulate fornul ati ons of pantoprazol e havi ng
Thisguomzsd coptribates tol tebestablity tof itiee @nedf theandtiparticflass of the

release at 5 neutral pH, i.e., in the |ower
IVEIGH-oi nt estinal tract. The multi particul ate

forp f j '

P o e ol Dt 0, AR R gL B IEEDh 6F
parjenreopledrying lﬁduqadtreleaﬂesu.ndé'm@strw canditionsank Biserdlease at

atiaon n nolithic tablet. The present
neggﬁﬁﬁ &€i> 3R ﬂl?fslowﬁﬁgﬁsgrﬁﬁ}t??%ﬁlltéq & spher oids, which is
adaphabheltifgtidiiste FnmlARRIH s8N Fanl P@&ﬁ‘tﬁ
10 be preplﬁé byeextru3| on/ s?phleronl tr!llzgn plu ¢ invefffon

proyisigs Amgerhantedclysigin foTthe debnprysif pantoprizolehie patients. The current

l f th th t t,
mafied RERAIcR, 1% siobfs B 0N e dhieE 3 BreSerbdorgrulfish o
mu(trph}tl@ﬁldtefs@ﬁéroic@ FBRR i9hdaptdbBdHor dtke upa{'l:efpsﬁ)e or 4 MbiPpacket, can

pr OVI des faster blood |evels of the dru in patients,
be prsparEcEh egK Ut erromzaﬁ%pluwoﬁertg tgphnofugy. smal | er

Ti a mpar ed

T R Ul LGN & bOLTRY o8 B3 LR ALES

e.gr, Endtagt, atlows dImgedlwcted relaahet‘aalm pHas A Biind fastgeleasefat a neutral
ci .of multipartic rmuj ation. The use of a

pHTS kAl PRV ss SRR RIS A CAATF OBPAES. it RS ad fgabs & faste

onsﬁ%jﬂ é&t‘idnc The @fn‘aﬁ&t 'Pla 3Ate Q)?'i?ﬁﬁéa}hmgteg@r‘fﬁﬂﬁt{o%%lcgmpared to

| owm ng, by rstn erol
thag@fmmimrgonq)l@fmcaabipt lwaad mktherrgmdtssfpnn sbgmdath mdicatesviagtet

o B A ullBle i S

adnTRieSise 8f h @fulh partiEurid Wrrauhtien %cﬂitaﬂ%@%’s%g ¥RJcRlaad
wth water. The smaller size of the nul

patisatstared patteats who)havecequble svadloviiag iy ctmem;g the hIdTeTOIdS ina

susBEIAL I B ARk MR IR0 RO B BIRARS, B o
admialsireftionf The sdi@bﬂdmg ndmﬂrcﬁhmrt@aﬁawrﬁhlt@ Bdmist@fion by
actlg (ex d release? as conpared to the current

mixing g er materjg} vithguates. J@Patr@&eroﬂizet ¥féhg mittht i on

particulates, in a capsule or pouch or any other container, also allows dosing through
nasogastric or gastrostomy tube.
This formulation allows for a faster relief of GI pain, and prolonged duration

of action (extended release), as compared to the current marketed tablet.

I. Muiltiparticulates of the Invention
Suitably, the multipérticles are in the range of about 0.1 to 2 mm, or 0.5 mm to
1.5 mm, or 0.7 mm to 1.25 mm, or 0.8 mm to 1 mm. In one embodiment, the

multiparticulates in a composition of the invention average about 1 mm in diameter.
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Suitably, the nmultiparticles are in the range of about
0.1 to2mm or 0.5 Mmto 1.5 mMm or 0.7 mmto 1.25
nmm or 0.8 nmto 1 mm In one enbodinment, the 30
mul ti particulates in a conposition of the invention
average about 1 mmin dianeter. 3 Typically, the
multiparticles of the invention are no greater than-
about 1 mmin size in order to facilitate passage
Tytphicaliyg thaashipasicldsof theeseditn aehb ighate: i &bﬁﬂ Ry, lh e in
|nve:%fgn are co osed at a mnimum of a sphero
JAte Rasspged %lgbélaﬁo%ﬁ“r‘é'l‘?tﬂb% core. In betvveen
t he [ coat
pe- appl aArRaaLs 6 60 Bivenof e drofld, B lnifialn, SFY
Sph@/m@zzﬁepwmlpgn entetihgdat ekf&f:nihelsere( Iii_lst betmieh ﬂm)e artl &feric coat
ver .t ent eri t .a final seal coat
ande‘i‘ﬁl °8abmay %Riﬁfflnﬁg oPOIHQIai*lB&?|C®%t63§wf¥wétqwlpmpyl
métﬁ&ldéllﬁﬁﬁe SK%PJIQHRJSE)O 28do, oVEEthe SRIAE o4 2 af séaf goat may be

COﬁpOSEd 0] at a mni me a pantopr azol e or
apphied.cof. , a goating oféxud:foayl‘mmyl nifhyseliglosk (fh@pmmll!cbﬁé)e'ﬂie

spﬁ%rolﬁ g?r;rtlgi)é %?Iégo efl 8? %}' gtn?lg{n\{mur%ea pg.nr%oprazole or a salt thereof, and a

suHat@nt.| uor omet hoxy) - 2- [ (3, 4- di et hoxy- 2- pyri dyl ) met hyl
sul phinyl]-1 H benzim dazole and enantioners ther eof
and fR&sq qwmplalwsaﬁne@poteat rgRpoustherwisen tettebas ‘pantoprazole’

0 Ieade rs,and_salts hydr at
e B A o Y N 2 D Pt 11
benteisidhbsd ahd eramemeﬁrthaabﬁmd tla@ €erdB pan bﬁaﬁae d8RpbhRes
5.the preparatl on thereof, and is avai

in Bﬂﬁsevaat%arﬁrgp wRfbsnapemrs g sakinend Ipdeaenthxrepf ) The active
coﬁﬁﬁﬁﬂh Sl priJodd mgéﬂﬂeﬁ% bﬁro}(e‘%r? PLAN &6t snh Lescribes

pantoprazol e inclu magnesi um
thq:mapaxmonahmc@ mtduerasallszﬂe tcbmmbtmlsz wider thd@sa:rdlﬂmﬁ in

166 286, ch ncorporated b
PRO FORIE RRrBrkS O riimetnaicnl b hccaptale sty alpetaraaod s
indl@de,&. 4.1 §0diah) rﬁﬁlgrféﬁluhh @nd BY8T %HlonF f%?? safl Qthers are

enbod |rrent the salt i's sodium Typ

demrhedpnalz@E@ropwpﬁmm 1i66 286 cwhieh is mcoxphmt&cbb}gl&f@énd‘e&ﬂmm
2 P GBS L B 0 ©

,en&@ldﬁmeﬁtaﬂiessaﬂ i LsIdNENN T Pichll® $ke PintSpthidle Edhm cﬁﬁd% f)resent in

wever, particularly desiTable are sodi um aur
theslangatoé froﬁbf-‘%ﬁ%ﬁ E%xﬁ%%)/ W/ ficingesi prgferabligabout 26 to 45 % wiw, of the

om(gqa?g{ and m xtures of these conponents.
Typl cally, e surfactant is

Suitable surfactants are known to those of skill in the art. However,
particularly desirable are sodium lauryl sulfate, polysorbates, including, e.g.,
polysorbate 80, and mixtures of these components. Typically, the surfactant is
present in the core in an amount of about 2 to about 7 % w/w, and desirably, about 5%
w/w of the core. In another embodiment, the surfactant is present in a ratio of about
5:3 drug: surfactant (e.g., pantoprazole sodium sesquihydrate to sodium lauryl sulfate)
to about 10:1 drug: surfactant (e.g., pantoprazole sodium sesquihydrate to polysorbate
80). Advantageously, the surfactants in the multiparticulate formulation have been

found to enhance the wettability and, thus, the speed and extent of release and
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present in the core in an anmount of about 2 to about 7
% w w, and desirably, about 5% w w of the core. In

anot her enbodi nent, the surfactant is present in a

rati o of about 5:3 drug: surfactant (e.g.,

pant oprazol e sodi um sesqui hydrate to sodi um | auryl
sulfate) to about 10:1 drug: surfactant (e.g.,

pant oprazol e sodi um sesqui hydrate to pol ysorbate 30
2lBojptiopdvihe agtiomglaptoptdreles firdhatheanils panichl®e formulation of the
i Ittolnpartl cul ate formul ati on have been found to

erilance the wettabil | ty and, thus, the speed and

ext eMhe QphEREEETE caf firthe? Péﬂt’éﬂltd.&mn&{g%aﬁngear 1%? %%]llljlgt]ﬁ ap,

pantoprazole, fromthe nulti particu
opsfongliea bimdezor puotherfxeimaitench as lodtexypadpyl wethygellulose (e.g.
[y ©”

. = | H adi Ust 2 I
R loR e 2085, Ok 2ot Bt ot B9 peenipithe core i
an@hdit 6 €labshtoFeY6(Widto aboat 8 B Q! dr%ﬁgutZZ%t%glew Ft’? Rowt 70 %

Suitably, the total ampbunt of disintegran
WiV, OF AROWRIF Y0 MW ahmet A6 o waboatiout S0%owikwitotaboad Db, vy,

9 0 9 t bout, .70 % w w, or_ about
:%%’}%maéfa@%b%ﬁ%s@%{%%o‘fod?ugdﬁomledoegmwwmsd Wb agtont

& about 5 0: b tosisowe KD Adbyweicht Ehe:Himied! TRORMAL 0

bi nder _i s rep{ esent ed}ngytga rglfgi o of TfromﬁzﬂJﬁ%B:Jutng%?Hﬁ

adj5tes potie TRamilagen ran gangedrany abouidel Wido rbowtl 108matinbf the

AT L USt.@) i f ol ation can, range from
ogEeE 0 I B LTI, b AUTE L
wimul Howpew¢ri, thekapercenttigealvat be bHjuslew ak ﬁeélﬁﬁiéh dBXPetbY orIof skill

ese ‘

. about 3% ww to about 7% w w. However,
g& nt ages can be adjusted as needed or desired by

one i [ e The di si,nt egr ant,. may be
_ sel .eT%tEe 51%#4 SRt R{g&ostg%rec?edkf;ﬁ%wpg OHcE Srawe g}sugégrants,
inqlwdihg di &g celdulgse, andtlosp@ddonea actosy OHBRY IHGNE emBOB Ent, the
disglither S In opﬁ% tﬁn‘oodi ment, the disintegrant is
PRENS SFIeGHRA TEOm AGonE dnigeqepistaling srilulose pud exospasndbne, and
migARGREIENThe - Fa B, lngen, may be.
sel ected from gﬁn%ﬁbmﬁﬁbg\%ﬁg%f%g g{ogf &P%Ig]%lﬁ}rpggmg?r&. 1¥1clu8mg
¢.goae e candapayidomei atuorg othaonin atchemitodithentpthe binder is

ny EERPEE e esbReE Coypombleeh I RaRe by e imctuce, .z,

- sodingl ddfteynate, Godiun?bice®Bhatt) SAARRRAL Bhored i carbonate,

bi car bonat e, potassi um carbonate, |ithium carbonate,
ameRB AteHE h&# other suitable pampenentsabilldbecemfilyneptusenitiol dnelo€ skill
infheadi Iy apparent to one of skill in the art.

'In one embodiment, the spheroid core contains, w/w based on the dry
uncoated core, about 45% pantoprazole sodium sesquihydrate (about 40% free
pantoprazole) , about 25 to 30%, and preferably about 27% microcrystalline cellulose,
about 4 to 6%, and preferably about 5% polysorbate 80, about 14 to 16%, and
preferably about 15% crospovidone, about 0.5 to 2 %, and preferably about 1%
hypromellose 2208, about 5 to 8%, and preferably about 6.5% sodium carbonate. In

one embodiment, the spheroid core contains:



In one enbodi nent, the spheroid core contains, ww

. based on the dry uncoated core, about 45%

pant opr azol e sodi um sesqui hydrate (about 40% free 25
pant oprazol e) , about 25 to 30% and preferably about
27% m crocrystalline cellul ose, about 4 to 6% and
pref erably about 5% pol ysorbate 80, about 14 to 16%
and preferably about 15% crospovi done, about 0.5 to 2
% and pref er apintoprazele sdditimtsgppuilneirhtes ¢5.2298y/vabout 5
to 8% and preferab bout .. 6. 5% sodi um_car bonate. In
one enbodi nent mlTrﬂ%ryétﬁﬁ’é’FGF]&‘%EB‘?e cont aid€5% wiw

pant oprazol e s?gll sdtbaeggui hydrate 45. 24%w w M cro
crystalline celldl ose 27.25% w w pol ysorbat e 5%

w w crospovi donespdvidens/ w 5 hypronel | 0sd52208 wiiw% W w
sodi um car bonat e 6. 5% w/ I n anot her enbodi nent, the

spheroi d core W'Pﬁ’leﬁgsfe%\gﬂéredl ents Ampuht’? %“WIV
based on total sodigRSHtenei ght  mul ti par tzgfg ?\;@
Pant opr azol e Sodi um Sesqui hydrate 45. 11

M crocrystal line Cellulose, N EP 27.39 13.304

ceI 101) .Pol sor ate 80, .NF 5.00 2.429
Iné}"% b‘yd % SV PUS KRG 15 00 7. 286

(PoI ypI asdone XL) HPI\/C USP/ EP (Met hocel ) K3 1.00 0. 486

SS IHBfARr bonate, NF 6.50 3. 157 Burjfi ed/o Wwebased on total

P/EP g.s. to nake wet na?apsule weight

. multiparticulate
Pantoprazole Sodium Sesquihydrate 45.11 21.911
Microcrystalline Cellulose, NF/EP 27.39 13.304
(Avicel PH 101)
Polysorbate 80, NF 5.00 2.429
Vegetable source
Crospovidone, NF 15.00 7.286
(Polyplasdone XL) .
HPMC USP/EP (Methocel) K3 . 1.00 0.486
Sodium Carbonate, NF 6.50 3.157
Purified Water, USP/BP/EP q.s. to make wet

mass”

Total - 100.00 mg 48.573

Although moisture is removed from the core during the drying process which
is described below, the core preferably retains about 1% to about 2% w/w water.
Without wishing to be bound by theory, the inventors believe that this water content
contributes the stability of this multiparticulate as compared to the failed prior art
attempts at forming a multiparticulate pantoprazole.

Optionally, an initial seal coat (or subcoat) can be applied directly to the core
prior to coating with the enteric coat. Although the components of this seal coat can
be modified by one of skill in the art, a particularly suitable initial seal coat is
composed of hydroxypropyl methylcellulose (hypromellose) and water. For example,

- a suitable initial seal coat can be applied as a 7.5% w/w hypromellose solution.

6 .
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Total 100.00 ng 48.573 10 Al though noisture is renoved
fromthe core during the drying process which is
descri bed bel ow, the core preferably retains about 1 %
to about 2% w w water. Wthout wi shing to be bound by
theory, the inventors believe that this water content
contributes the stability of this nultiparticulate as
conpared to the failed prior art attenpts at form ng
Typicallyt ispett & el lcodtds atht eaipa 28hBouttd, Rt Midut %94 FAv of the
initial seal coat (or subcoat) can be applied directly
uncgated, GopgPTabot | Yy Wivptoabatt 2% wiw bf thesoated multipattizatate.
Al 't GRRRO : ' | .coat can be
nDdihl?ngI(tzlh ébrgﬁ%ne of g%‘ﬁ? ﬂl%ﬁlg‘iﬁém???,s“bac°%a°r°ﬁ%lﬂfr arly
sui tabl e initingredients coat is conposed of Amount/ %w/w, based
hydr oxypropyl nethyl cel |l ul ose (hypronel | osetaﬁgmle on total
wat er. For exanple, a suitable initial seal coat Can yeioht
be applied as a 7.5% w w hypronel | ose solution. 6 ultiparticul
Typically, such a seal coat is in the range of aboufhpartc

2% wiw to aboyt §@0§§%W of the uncoated corfoé){ngabout 1“:‘;3{3

1 %wwto ab w of the coated

mul ti particulgte. |In . one. enbodjnment, a

mul tiparti cul g?‘g(’%ﬁf“ﬂe O@ﬁﬁbg‘g%et%ont ai ns: 19P@uigent s48.573
Amount /9w w, (49488 ganteprazole @eb h0Q mgatelletslei ght

mul ti parti cul te A Su at:. 4.00 ng 1.943

Pant opr azol e %X%"%ﬁ%%@ﬁ@?‘@é@m 48. 5‘}30 Mo ng 1.943
pant opr azol e A ' HPSpel | et s) Hydr oxypropyl net hyl

cel lul ose 4. 08,48, S%?é ISP, 6cps Pyified

wat er, USPBP/EPR, O 3 %%gnp crgg;:rrﬂt)Jved duri ngl%é%@gssi ng
Total 104.00 fg‘fﬂ % fl EPIE M eric coat |s appl i ed

over the initiar seal coat, if present, orlfi0tmg y 80516

The enteric coat is applied over the initial seal coat, if present, or directly to

the uncoated spheroid core. Suitably, the enteric coat is applied such that it coats the

core in an amount of about 15 to 45 % w/w, or about 20 % w/w to about 30% w/w, or
about 25% w/w to 30% w/w of the multiparticulate. In one embodiment, the enteric
coat is about 27.5 to 32.5 % w/w of the multiparticulate. Suitably, the enteric coat
contains a product which is a copolymer of methacrylic acid and methacrylates, such
as the commercially available Eudragit L. 30D-55. In one émbodhnent, the enteric
coat is composed of a Eudragit L30D-55 copolymer, talc, triethyl citrate, sodium
hydroxide and water. More particularly, the enteric coating may contain about 30%
w/w of multiparticulate ( applied as a 30 wt% dispersion) of Eudragit L 30D-55
coating; about 15% w/w talc, about 3% triethyl citrate; a pH adjuster such as sodium
hydroxide and water. Other suitable materials may be selected for use in the enteric
coat including, e.g., hydroxypropyl methylcellulose phthalate, cellulose acetate
phthalate and the like.

In one embodiment, a multiparticulate of the invention is provided with a

subcoat over the core and an enteric coat as follows:
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.the uncoat ed spheroid core. Suitably, the enteric

coat is applied such that it coats the <core in an

amount of about 15 to 45 % ww, or about 20 %wwto

about 30% ww, or about 25% ww to 30% w w of the

mul tiparticulate. In one enbodi ment, the enteric coat

is about 27.5 to 32.5 %ww of the nultiparticul ate.
Suitably, the enteric coat 10 contains a product which

is a copolynmer of nethacrylic acid and nethacryl at es,

such S the comrercially avail able Eudragit L 30D- 55.

I'n oneRBYEtRent, the enteric dowunyeapsyiaposed otowdw, based on
Eudragit L30D-55 copolyner, talc, triethyl citratelptal weight
sodi um hydroxide and water. Mre particularly, theultiparticulate
ent er i CovaSubepatray cont ai n about 10®hmp/ w of 48.67

mul tiparticul at applied as a 30 wt % di spersion) of

Eudr agéflaﬁﬁgéé%@sgﬁs coating; abd¥8-0a8m® w w tal c, 30.309

about 3%triethyl citrate; a pH &340dsdidsyuch as

sodi u y Xi water. Qh uitable materials

may bemr%pé:rgg?e‘éﬂi?’l(??’%gge in the e {%6Pg coat 15.155

i ncl ucﬂsa@imﬁsH?dmxmngnypr opyl negpygel | ul ose

pht hal gdigsioc€el | ul ose acetate pht i@a},,l6a( (ﬁ-d@?d the |i 'g.]s
In one enbodinent, a nultiparticulate of “{he i nventi on

i s proViiethyl Gittate, ?G/RF subcoat og@s mie core and agp3]
enteric coat as follows: 7 Ingredients Anount/capsul e

o w, Pasied Witerf USR/BMEPOht  nuig3 Pogdel cul ate Core +

Subcoat +dRvedtiiB: ﬁoc@smgudr agit L30D-55 208.00 ng
gi ds) Tafc, USP, Altaic 500V 31.20 ng

30. 309T GE. 40 (so

15. 1551 9@bdi um Hydr oxi de, NF 1 l\?@%-%(bmﬁg 0.175 99.186
solution 0.36 (solids) Triethyl Ctrate, PG NF 6.24 ng

3. O?fl Purified Water, USP/BP/EP 183.38 ng* * renoved

dur ith§n5eRRoduneny: the eateripgated mujtipatiqdge is further coated with a

final seal coat. Suitably, this final seal coat is comprises hydroxypropyl
methylcellulose, and about 0.1% w/w to 10 % w/w of the coated multiparticle, 0.1%
w/w to about 5% w/w, or about 0.2% w/w to about 4% w/w. |

In one embodiment, a final seal coat of hydroxypropyl methylcellulose in an
amount of 0.5 to 1 % w/w of the multiparticulate in water (which is removed during
processing) is applied over the enteric .coat. F ollowing.this, a coating of talc can
optionally be applied over the final seal coat, in an amount of about 0.05 w/w to about
1 % w/w, and preferably 0.1 % w/w to 0.5 % w/w.

In one embodiment, the resulting multiparticulate formulation of the invention
achieves a geometric mean AUC ratio of test/reference of 89 to 94 with a 90% -
confidence interval of 84 to 100 for the ratio or achieving a georhetric mean Cmax
ratio of test/reference of 62 to 66 with a 90% confidence interval of 56 to 74 for the

ratio or an Z»n-vifro dissolution profile as shown below:
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In another embodiment, the resulting multiparticulate formulation of the

invention achieves a mean AUC of 5451 to 5629 ng.h/ml and mean Cmax of 1865 to

1929 ng/ml or an in-vitro dissolution profile as shown below:

Batch % Drug Release*
Acid Buffer (min)
2hrs 15 30 45
Initial 0.08 101.77 | 107.44 | 107.38
6 Months @40C/75%RH | 0.73 95.44 101.12 | 101.21
12 Months @25C/60%RH | 0.30 96.11 101.92 | 102.20

*Specifications: Acid at 2hrs— NMT 10.0%; Buffer at 45 min~ NLT 75%

However, the invention is not limited to these exemplary profiles.

Without wishing to be bound by theory, it is believed that final seal coat layer

of hydroxypropyl methylcellulose provides a physical barrier for reduced contact

between the mucoadhesive Eudragit layer and the upper GI tract, and thereby allows

9
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60 mn 105.06 100.52 99.07 In another enbodi nent, the
resulting nmultiparticulate fornmulation of the 5

i nvention achi eves a nmean AUC of 5451 to 5629 ng. h/ni
and nean Cmax of 1865 to 1929 ng/m or an in-vitro

di ssolution profile as shown bel ow. Batch % Drug

Rel ease Acid Buffer (mn) 2hrs 15 30 45 Initial 0.08
101. 77 107.44 107.38 6 Months @0C 75%H 0. 73 95. 44

tha eediahle tea@dsitadf thd ﬁluhmmrﬁmﬂa%ﬁ/tﬁeﬁﬁlﬂeﬂpﬁ @niitonkdent thlth8 451
at. 2hrs- NMI 10. 0%

oty Efte iR i SRR OrasRi0f 1o eiBorth gftdon beedlsplicsat
laylof hy@d@@rdﬁlhﬁﬁgﬁ ceRAINR E RPNt PLRE il gp\f%vﬁ%l{?é{é to the
oun

wi shin o be'b by theory, it 1s
myltipaticulsdes zmglghw the enultipdrtieyldtes ayeprat |s‘§,ld>k1ng to the pouch material

e oRBetih BF PhORER- TR H@gﬁ{y@e%a E}?ﬁ&@. for
adhayiefratisit viahBe HRRGAsHR tdbe ARl vidhdd WRRILERR u% atidibBood

reliable transit of the nultlpartlculate

‘@bW8§er pH environnent in the G tract for effectlve
rel ease and absorption of the drug. In addition t he
final seal coat |ayer of hydroxypropyl

Il met Wétbadd of PesduoMmpMutigeiticulatd ESirAGIaRbRP 8f Fnlveﬁt.érp
the_ nultiparticulates and thus the nultiparticul ates

ar e IhBROtET @RRes @W%lwewdﬁm gethod of proticing the
milApREAR L forfndPRio Pg’gp?l%l“;eh@gﬁt icul ates of the

invention are use mni stration via the
nas dgastally theuh@oalnd pantapfazold cogipoahdssare pbhreé dtefollyws.
acj d| c_food Met hod of  Produci ng

bR ir AR ufigEdiesst (PaBIOPFAZolS AOTEHPIA g the binder are
dr ﬁBl@hJéﬂfm’J@ B@Edble ﬁllﬂ\?‘er 'llﬁéfeef%\k/%ﬂeé}r ?M&ﬁ% %urm!;?% g{]ear

producing the nultiparticulate ormJ tions. of
copgitienstdagnbe magily aq:hlyvedtusmgungqaﬂé@baptanb«agraaz ednge of about 25

ESREHISE o8 ] SRR 8 Sk OLeRs, T e it
ableaopeHiddle aﬁﬁphﬂﬁﬁletlbﬁf%éar%ﬁdmons using different equipment, with the
rpm adjusted to the appropriate low shear settings for the selected equipment.
Optionally, h.ydroxypropyl methylcellulose or crospovidone may be substituted or
additionally included in this step. Additionally, a pH adjuster may be included in this
step. _

Subsequently, the liquid components, e.g., the surfactant and water, are mixed
in to afford a granulated product by mixing under low shear conditions. Suitable low
shear conditions can be readily achieved using, e.g., a Hobart mixer, at a range of
about 25 rpm. to 35 rpm, and most desirably, 32 rpm. However, 6ne of skill in the art
Will be able to achieve comparable low shear conditions using different equipment,
with the rpm adjusted to the appropriate low shear settings for the selected equipment.
The granulation is then extruded and spheronized through a suitable device (e.g.,a
NICA extrud er/spheronizer) and the resulting spheroids are dried, sifted, and
optionally blended prior to storage. '

10
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dry blended in a suitable m xer under |ow shear

conditions. Suitable | ow shear 15 conditions can be

readily achieved using, e.g., a Hobart mxer, at a

range of about 25 rpmto 35 rprn, and nost desirably,

32 rpm However, one of skilLin the art will be able

to achi eve conparabl e | ow shear conditions using

different equipnent, with the rpmadjusted to the

appr &pe¢ inveatdrohavstfeund thet 4 siggifichntradvireagsik pedveded to the

' . tionall hydr.oxy.pr.opyl t hyl cel I ul ose

s BALPORS o RBhu et BRI or o mtation reienst low
tempetataed DadirhblySths kfteroidddids IR bahtorRasdd Adis v

be i ncl uded i_nlythi s%step. Ssubseq%_en(%rﬁy, t‘%gh%ﬁ‘ha% of
the BYNsoHen ase diedjio a pereent (¥} kass-antdrring (WADEof 3.4b@tod.3%d As

j . af a anuyl at ed .product by m xi ng under | ow
usk ok iR R B A Lo BOLEL B T R U0l L e
folepediadiok Y0 a6 12 ¥@d. WhtRehe cﬁgglg’coﬁdild@f?%éfcegﬂt thed tem%graaue

nos

range of 25 about 25 rpmto rpm an .
and) igne pevigd, impurifien ar¢iobsiead, thaientfbugol ihstabilityh dnant

enflocimBfl B8Vifle bP R Pty P B A HCTgS OLa L to9°gmabout
| ygtzed ' I ti f th
3730 $859C, Rt dbuEPRI PRI, In BB o R0l g a

abautcd G Eor A0it3 d hohrso Bgltaly sWhékd#ing Siefstiré Spilied 28 deseri
Ns CA ext ruder/ spher oni_zergr and the ?2‘?& ti ngmglphear o glbed-’
th 19 femperaiure fog thegiag osocansing dayerd i alsb ém thesirapge.or t o

st or nd that a .

o1 one Pronelt. LBETWBE AN ponBer Ens applisd rtne
unedased ompjoparticulaes. Féreexanipld, paniitisldeal st @mpdied of
h érnventi on_are dr'@id at | ow q&e erature. Desirably,
YEREIYBFR Giiilgliloss Ang punifed wajsk s3mbeapplied on a fluid bed
codtelt,td faby k u},@ges of the invention are dried to a

per cent (O/gl 0ss-on-drying (LOD) of 3.4%to 4.3% As 5

us ed! fePrienc coapgan eamliad directlyr tpi thgunahtedsphearonl core, i.e., the

' bqut 40C .for eriod of .
undBTRE AR b RS R i avaitil el B dB g coat
as deyTpited abbee, iRPidallRpRIRK fh ALY vhir&S: @hfrObser ved

that contribute to Instability. In one enbodinent,
dr yilp@nsfemhedimentea final sealfcorhis dppliedtdver thargeriofcodmGd] 0

o I B BB AT o o

suithble packapihg witl2 hours. Suitably, when coating |ayers
are plied as described, the drying tenmperature for
t he ﬂfﬁ%ﬁ@a@&é}%ﬁt%@f the nvestior may b6 in anyt svitgblefoge including,

e.g., granules, pellets, beads, minitabs, spherules, beadlets, microcapsules,
millispheres, nonocapsules, microspheres, platelets, tablets, and capsules, depending

upon the desired route of delivery.

Il Formulations, Kits and Methods of delivery

In another embodiment, the present invention provides products containing the

. pantoprazole multiparticulates of the invention.

Suitably, the multiparticulate compositions of the invention are formﬁlated

such that a patient receives a suitable amount of the pantoprazole, e.g., 5 mgto 200

11
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Optionally, an initial seal coat of a hydrophilic

pol yner can be applied to the uncoated

mul ti particul ates. For exanple, an initial seal coat -
conposed of hydroxypropyl nethylcellul ose and
purified water can be applied on a fluid bed 15
coater, e.g., by spraying. The enteric coat can be
applied directly to the uncoated spheroid core, i.e.,
mgheboutnkfong éelabut i D arg, oc eb@tt d) nog (meayuee bagsa! dpBf sRver.

Lnitial I ~ Th [ d bed
PRI PR G e S s et Scerd
incositigle ddsBgORat, eNRag uaﬁetmagg%a‘ %ﬂg%?isge‘g@do%@&?ﬂgé ?g),tabae qegiod

?@rﬁlied over the enteric c
014 ¢.Bi Askeeknta haveekn bt candpe qelivered for 4 §HokteNBertd¥of time,

t [ intp.a, suitable packaging unit. The
o bt d204 b Sl S5 WL 85 podidobl 5 Baiag ng Ul The
menthtsabt engear Mhescéditpdditions@afl be dShAH QSne &thcgﬁ%ination with
i tabs, spherul es, beadl ets, m crocapsules,

_ be%ds., m'ri )
anantacid of othes suifable,eQpRAsitian. ni cr ospheres, platel ets,

t abl &t spe &H6, ; ding 25 upagn_the.desired
route Qrfle del |€@?§tu hﬁﬁpv&ﬁ%ﬁ%bxg FSO%E‘F&’R?@ USRS By
adgfintRi¢ringanyeffavtise doseast therpattoprandle rfultpaPi QIR such that an area

inventi omoﬁﬁﬁdes Jproducts cont ai .nﬁng t he
“‘1615?1?8%4 2t pjasquivalenitte Sresonixh dOingvabiet and. Crafk as listed
inFUubiaNh Yre RGOl tiparticul ate conpositions of the
invention are fornulated such that a patient receives

a sulnt e enbodbment, tie gah®ppadlORTRBH R ulafs Gre p kg%dt T use
b 0 ﬁél [& .about 10 ng to about 100 ng, or ‘abou

yﬁtﬁe PRESRIA & G5eeaveTy §oR exaneple, the mublipeatzoilatys can be packaged in
a BN r&iBd Wit [ r.e. such that .a suitable

dose is- del ?}%’IE?E‘J& g%gisssﬁﬁél?lgf oYe iR ¢ foodinradnct (e.g.,
applssaucergd dikeradidinfootiorhitladhod intd Dirisk fouich@uhhtidary Ak
palgétti-ms, e.g., 4 weeks to 8 weeks, but can be

élTvered for a shorter period of tine, 5 e.g., 3 days

t o 3Tkepdksoprafifte WeBkpakPoudatPrntiSati Rt oP%ﬁ%riL]_ﬁEélgigH U useful for

peri od,. e.g., aqver mont hs, or | onger.
et igpeifrsserhaepal redwy diseasd (GEBHY, weers nf therstimahizan
dubdiddlim &34 | J. 9. Qtder, suitable conposition. In one
uerr‘ood! ’nen?z,gl%giEg(}seo%%r?W%v! des a nethod of
t r edniangtherambediment, At paritepr@sd1O huRtipatihBhidd A€ sﬁjsg)ﬁfde(afin a
the1 antoprazol e nmultiparticul ates such that an area
physiologically compatible suspending liquid.

(]

In yet another embodiment, the pantoprazole multiparticulates are filled in
capsules, caplets or the like for oral delivery.
In still a further embodiment, the invention provides method of treating a

subject in need thereof by administering an effective dose of the pantoprazole

- multiparticles of the invention.

The following examples illustrate specific .embodiments of the invention and

are not a limitation on the present invention.
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10 under curve (AUC) at |east bioequivalent to

Protoni x(r) 40ng tablet and Chrax as listed in Table

VI are achieved. In one enbodi nent, the pantoprazol e
mul ti particul ates are packaged for use by the patient:
or his caregiver. For exanple, the multiparticul ates
can be packaged in a foil or other suitable package
and is suitable for mxing into a food product (e.g., -

Exampie e RANEORRAZOWLE SOEIIIM MUIOH PARTICILRAT! i nto

onsunption by the patient. The

FQRR{'QEM@MHLH tiparticulate formul ati ons of the

I NVelking

a5t oA A pergn st QU] forpdatiop dselopent
se¥grahpraiotipes ofunsdeled multiprtticidates werr mElthaaed By SERErarget
~ at her odi.nent, the nt opr azol e

nuﬁdtlgtggﬁfa?selﬁrgfgo SIlAr o i E%Sﬁ?}égaﬂ ﬁile Fantgpipzels sedinmalricyated
talsleyeatretlea FiRBRIUS F18tonh20Ing JJ.I‘IH 21{@ ’fb%i EM evels Is of the

enbodi nent, the pantoprazol e nul tlpa |cu ates
digintepgant crpspevigent em Ttol%ei% and thh buidlekbycfr@zty;ﬁcﬁp@ll methyl

B8 T30 et L Bl

Ithpaﬂmmhb$cﬁ@ﬁﬁﬂh&hﬁﬁbﬂg an effective dose of the
pant articles of the invention. The

pr az mul ti
foll gg%e%&ﬁ‘fﬁfé”s qfwgfeda’fa@t@gsezqk Sediwmiddultipemicslacds

: Eieh?.“iﬂM&@P%@“‘aﬁée%M@A%P bt oo

mipgoeTy Poallie ClATE, hyﬁamquﬁymahmemo@ (il f20mellose 2208),
extru d(g)er/s hec{lonl zer, during initial fornulation

CroFR0Y um carbgn 25888 padegfin g htabartanixer. Thereafter,
P°?*"f”?}ﬁ@§"a?‘?‘ (BN R P i BRSSP felald
Hobp rpafm -opharashlingtinniatethprodtexs exahdet andephéreniztd/in a
NEXS LR At A0 0 W Lt
be?d%d%@&tdg %ec‘i’/c') @E%ﬁ@%ﬁﬁgﬁ% (585 K ﬁgt g%e Thf letl’lfi.tjﬁ)%slplds are

storgddmadrechs. mul ti parti cul ates over four batches.
One of the batches (an approximately 200 gm batch) with 15%

disintegrant crospovidone and with 1% hydroxypropyl methylcellulose
(Hypromellose 2208)-was selected as a prototype with similar release profile. The
sieve cut of the uncoated spheroids from this batch was between 500 — 1000 microns.
B. Prototype Lab Batch (Batch A)

Approximately 100 grams of these uncoated spheroids were coated in a
3” Wurster Fluid Bed coater with Budragit L.30D-55 and hypromellose to result in
Enteric coated multiparticulates.

During coating for this batch, the level of hydroxypropyl methyl
cellulose (HPMC) initial seal coat was 4% of the welght of the uncoated
mu1t1pa.rtlculates The % w/w of the dry polymer Eudragit L30D-55 used was

22.16%. In the coating batch, talc was introduced as dry powder in the coating

chamber instead of being a part of the suspension.. This was due to the small nozzle
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10 A Preparation of Uncoated Pantoprazol e Sodi um
Multiparticulates Mre particularly, pantoprazole

sodi um sesqui hydrate, mcrocrystalline cellul ose,

hydr oxypr opyl nethyl cel |l ul ose (hypronell ose 2208),
crospovi done and sodi um carbonate are dry blended in a
beart m xer. Thereafter, polysorbate 80, NF

egetable source) and purlfled wat er, USP, are added
Sl?%( ﬁenm%umr coawmgeheloo@bartels,ummgo@u 8oeht@ll§he clogged.

TR BN dr3p s by i Bl S HErIEh hidchmes losess cormnaesd to
thatclﬂudaﬂiﬁmrlést\kml@h ke s%@éﬁ%@ﬂtl#ﬁﬁp@fé i Bﬁﬂjt ipa aJS e re

by transfer. to a PK bl ender are

- hagidylilled info sipe#d HPME cepsutesat bﬁﬂlcsneghwmoam ORtiengaballys were

; teangzwﬂtﬁ&fr&mydrg %zfg%)? d qur][ anhsegsr ogrrlJ(l)\}ol v(\j/gsnr?aleased

m(ddj{d)mdiaeihlmiﬁgié%r?m&h&@k@%t@% Rfeadedih PSét?{%@&a% 45

simlar_ rel ease The sieve cut o
M SeesEpther oi ds from thi s batch was between 500 -

1000 m cr ab, Bat Bat ch

Appr oxi matqg i %86‘%3?%’%){%? df Slogs uﬁE% ’é@ngéﬁiq BicHs
conepared agdinsd thmcmenﬂﬁlaﬁcetédlﬂrﬁic@ﬁx bt HightaBled 1P HIEEs Wi kD

Eudr%%gf &QOD 55 and hypronell ose to result in
eXERAPRIAIRd todat 40 ma stiengthy -+ it ovas seesthaDibesargultipaticulgtes oaleased
dr&E'a% alﬂfﬁcﬁrﬁst&m d tﬁXt?{he an%qfrg oar f gm}%}& g% phpsphate buffer

| ul ose Initral seal
as \ﬂeqsgnd Ehe ﬁnel smiocrmat Exhprived hydrakypr@pj'laﬁ&ﬁylcéfmﬁus% W w

Eydr t L30D- 55 d
(e 5bropiiob Y se e it o ke Spbesoifn Prasens lags il
andfplamwﬁﬁablﬁtytdﬂ Qedchahted GOncﬁﬁ@ﬂ@(@ °C/V655t’/e1t%gat1% hgrﬁufgr 320

t of the suspension. This was ue to

- anqcé)zjcys%gug) ZEhe gatglifyriyasusendtored for Sanhomths. tThe pb@éhcg and

o ML B ) DL TS 1, e
thrbatrﬁdmtn@&nb@aﬁd 290 GRRRGRErK dosd mnﬁllnb&*u&ﬁhte?ﬁh&&‘ fifo

whi ch were subsequentl|y prepared
capghles Yach siabidity §mgmont mea diSSDllutidn rami sIalshW&:rﬂé’halPl\/C

capsul es 20 ul es mere
5 tested ?%Ssg%uEIBL kvaweﬁ%? ﬁ—lﬂlg g}?gg?fﬁf-{éﬁg atncapgule
shdlld, ed disselyving inanl NUHORGark€ reRESat 2 HbuRE th 1154 itRard AT)
hau (ééyg r.than_80% was rel eased in basic
10 @ %@1 1SS0 ut10n in pH 6.8 phosphate buffer (target release at 45 min:
not less than (NLT) 75%. The acceptance criteria further required a strength of 90 to
110% of the label claim.
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m nutes as desired. These capsules were tested in
dogs. The C,,, and AUC were conpared agai nst the
current marketed Protonix 20 ng tablet (and val ues
were 10 extrapolated to the 40 ng strength). It was
seen that these multiparticulates released drug at a
much faster rate than the current Protonix tablet in
pH 6.8 phosphate buffer as desired. The final sea

coat conp rTabRs: Biabiliny xbﬁmnxma:m.néwd @QlidaH bR§Evials.

rprome--ose) This bhatch was packaged as

t"y'“" b e L Str P Bercentage Released
heroids in cl edle gl ag di L&thﬁFO&E’éﬂi preentag e
4 agcel e?at L% 12Bele L ond (W80 (/650 rel ative

abttt+t Y at
'ﬁum‘ dity (RH) 15 and 40 </ 75% RH). | & Eabi | i | eoopday
moni tored for 3 nonths) The potenc, and - di sso osplgatebuffer

InfRJUI TS are present ed- |r1190* 94 et %0,

nnnnn BA tln ee

ARBEL Tgfn T BEC] 9739 © Ve Thise, T sfg’s%
per. 03@({"‘ Ry gfj Lomih § 508 50, caphlB% ar each941%

3OI5QQPVWU me |popArtbntP9a% di ssol 05%n and sk 84 ty
criteria Dissol|Zmonthwpn888%sted by| NA || ng thel Npor ed
spheroi ds i nt o |Gapeuthe| 1@204%hel | s, | anek di ssol Vi gmgog,n

400CV7BARH (t ar datmbethen9849d 2 houf gzo10T NOT € gd1An

(NMI)  10%, fclzlrgm Dy §bsSol Ut AT ] pH68

phosphate buf f nbﬁ‘dlg“lgz rzdﬁgofa Q?Vg"i::,fﬁﬁﬁ—
I d I) coeprantt—Cr— t+er—+——a—t—ut :

C?n‘eéqw rglc_? 7%%rrglﬁ§steﬁ of 90 to 110%of the |abel claim

14 Table I: Stability of nultiparticulates in clear

glass vials. Test Tinme Strength (HPLC) Di ssolution -
Exgenelne age OAdl @E&VTQE&AZ@QE@OlﬂUM NMULTNPARTICULATE

nin hosphate buffer Initial
FO%%WQ%B’Y@L’%%}EH i ent ICI;oom Tenp 1 nonth 97.2%
0. 8°/B85&dﬁiizion't'hd’ﬂahbhtcﬁ@§ afUetBerRI 4 14RO r GU60 Youtd 1

9 % 83. 4% .2 nonth 98.3% NA NA
many achturge ugél{ggoa ’ wurster f?uld bed coater. During coating for this batch the

level of hydroxypropyl methyl cellulose initial seal coat was 2% of the weight of the
uncoated multiparticulates as compared to 4% for the coated Batch A. The % w/w of
the dry polymer, Eudragit L30D-55 used was 22.16% w/w. Also, the talc was added
directly to the coating suspension as a larger nozzle size (1 mm) was used.

Initial release of coated multiparticulates in 0.1 N acid was high (9.0%) and
very close to the limit of 10%. This Batch (B) did not meet the stability and
dissolution criteria when tested at accelerated coﬁditions (30 °C/60% relative
humidity (RH) and 40 °C/75% RH). Trial from this batch indicated that an initial sea]
coat of greater than 2% of uncoated multiparticulates enhances stability of the
multiparticulates. Additionally, more enteric polymer loading may be beneficial to

control the release in acid media as the process is scaled up.
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10

15

25

30

3 nonth 104.4%0.7%82.2% 40 C/ 75% RH 1 nonth 95. 4%
0.7%86.1" 2 nonth 197.3% NA NA 3 nonth 102. 7% 0. 7%
89.4% One capsule - 78% rel eased. Exanple 2 - COATED
PANTOPRAZOLE SODI UM MULTI PARTI CULATE 5 FORMULATI ONS
(BATCH B) Based upon the |ab batch A a further.

scal e-up batch of 1400 g was manufactured using a 7"
wurster fluid bed coater. During coating for this
Exampie 3t-h& RERAKATIO MO BANTIORRAZ ORENMIULTHPARTIGEHLATES

Wt oat was 2% of the weight of the
SMﬂgdgﬁlthparti cul ates as conpared to 4% for the
coat ad Baygihnfeqal Bagr?o W w of 10 the dry pol yner,
'Eudragit L30D- 55 used was 22.16% w w. Also, the talc

S was addedUSmgraeNKE& eKEuddn/éph@amlzerga §6kgea$mmal betcteof

B S o D AR S e
. a Gitatt GPEGE] Ehﬁ&l&n& o FRBlt id 482 kebatbQYr ca_zﬁéd-:'mﬁﬁf RicuBles. The

. did not neet the stablllyte%/pand dissolution Criteria
Y of tetday P@‘ﬁ’n&éc@-ldé@%t Rohased was2. Bﬁ%@/eo%his batch was

o B4 AR YV R e T O

HG ea2 Rours lnas gR%t@afthamtbe deaedmobs. i Bweﬂloﬁlﬂu@ttﬁﬁn? M3 BER%nt
il rrultlpartlculates Addi ti onall

l%r&rﬁabl l%ttﬁt%%,()f t he
SCRTEP BHE Henibfo*fd,m%mevféaﬁtﬁr%@la%v & %ﬂ)é#mﬁmpcqsefor clinical
baigptrol the release in acid nedia as the process is
scal ed up. 15 Exanpl e 3 - PREPARATI ON OF PANTOPRAZOLE
MUL TBPARTCGUicATBSchSCALE- UP BATCH A. Techni cal Batch

bat ch of SVBHCUH T4 TRATET b LaPaNidsd fes preemiadedbind
sp%@rdﬁﬂze@fonta'NR}Q%kﬁﬂdé%bﬁeroﬁ%rer@élgtl%ﬁb\ﬁg n?}lﬁhpﬁtig%l?tg The

5 machine to result 1n a COa
mydipertisaatgscisra tras drich et 408Gvfor IGfto tl Adroursyto e desieed % LOD of

L S QU B O R AL
wdrs is8d for thgtingeloaasereiufifBrmitfNand completeness of coating in the GPCG-
15 machine. The sieved uncoated multiparticulates were coated with an initial
hydroxypropyl methycellulose seal coat, followed by an Eudragit L30D-55 enteric
coat, followed by a hydroxypropyl methycellulose final coat to result in 33 kg of
coated multiparticulates. This batch was filled into size #2 HPMC capsules at a fill
Weight of 206 mg.

_ The release in 0.1 N HCl at 2 hours was less than the 10% limit and in
pH 6.8 phosphate buffer, it was greater than the 80% limit at 45 minutes. The batch
met in vitro release characteristics. The one month stability date showed that the
multiparticulates were stabi’e at 40 °C/75% RH for one month. Currently, this batch is
stable up to one year at reom temperature and upto 6 months at 40 deg.C/ 75% RH.
Stability study at room temperature condition beyond one year is ongoing. The one
year room temperature stability results of this batch are shown in the following Table
II.
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HC at 2 hours was greater than the desired 10% Based

on this, taking into account 10 scal e-up effects,

m nor adjustnments were made to the fornula and process
for clinical batch. B. dinical Batch Two 12 kg sub

bat ches of a wet granul ated nmass were extruded and
spheroni zed on a N CA extruder/spheroni zer resulting

in wet nultiparticulates. The 15 nultiparticul ates

wer e tray the sphiemid AledCdpoule had b dasie? ih OittoSreleBsel (BRsolution) as

ety B ir fomasabledio gl o Apoein s wore

u f oating.to ensure uniformty and conpl eteness
ofSle %Hﬁ?f’ ri}aﬁ{]ﬂt!{ REPapioprazole SadinmSpherpid-filies Gapsules, 40 mg

‘uncoated mnultiparticul ates were coated with an _initial

[ ad hy,

NY Of Rppéia O B¢en [hmérid{i;-)(): eseat——coatsTHoHowetd—by—an
Teitd| agiahd L-g@a[%g enteric '20 coapyf ol | ojved by @ von
hy dfmexerptiopyl netlhycel | ul oge final "coat|to result I'n
|33 kgoof |[coated|nultipartijcul ates. Thips batch was
Spkdifi | %2 @raaye 0 8i0z e |H#Rr IMPiVBioe qpsedstes abtala | Distolutiod® () NbissOiition in
06| nif' The |1'dfegse in 0. 1|Nindel | Ewowpanhou O3NS | Bephate Buffer
“hah N .Lj(ef(?/c Mt and in | P8 BUBABEphAME IBhRf o1 NLT15% in
X QL ot s krl)lir I igl ies 2 5, LOnIoFAs 145 min. Conforms
was| Gro@at er than (the 80% |itHdowal 420 M NUYRELANE o Usp oot
bat ghntaindlg | met i nvitro rel ¢agaitgharactefistics. [fhe
one| HpPith|stabililty date showed [t hat the
mul AP i cul ateg were st abIH]gIll t| 40 C/ 75% RH for| one
non slahem"é,; rently, this bat¢ stabl e up to ong year
Uait [fOOM T eNpegatyre agd upio f I 4C%deg. f 75%
R H___StabiliTy study at TOOon tgnperature—conrdttoh
Initiel/@ouforone ye®3 s ongol ng] Ble [ongrryear rgom 105
Initiehpper at ure stability results of this batchgare ghowggy;
(Seharit he following Table 30 I1. 16 The spheroid fjlled
°g’ psul e had a faster in vitro rel ease (|di ssolutipn) as
Pbnpared—to—theProtonix 40 ng tahlet ijn pH 6.8
>sdpsphater buffer7—Tabte—+H-1—Stakt-H+y—af—Pant-opr
0%Refli um Spperoid-filled Capsul es,| 40 ng | Appeara
'[engsn Vat@lh ( KF) kest Tee; gd (FiPEC—Purity
Mdnti§SCHatigel PN Desc¢ri pti (?,EZ') Ls ! 103
2 No 101.4 4.6 0.15 0.23 0 101
Month | Change (1.38)°
3 No 101.2 4.5 0.17 0.17 0 100
Month | Change (1.39)
6 No 101.3 4.5 0.18 0.24 0 100
Month | Change (138)"
6
Month 0 12
(Spher
oids
only)”
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10

on
Tot al

Speci fi ( _
Di ssolution in Dissolution in

#2 Opaque 90. 0- For

Si ngl e Known and O.

capsul es Label
in (cap and (LC) or

I N HCI Phosphate Buffer
G ai m Known Unknown NMI 10% in NLT 75%
Impurities 2 hrs.

I nformati on Lar gest
ca white 110. 0%

tion

Conforns 45 m n.

Confornms body) Unknown 52.0 to USP <724> to USP <724>
of f-white col ored

containing Inpurity white to 50.5
spheroi ds Unit

( RRT)

% % % % % %

Initial

Conf or ns

1005tability pf Bratoprazolg Spdim $phieroidifilled Cafsulds Spimg (Cbrit)

onl 2506 09%H 1 No 99.5 5.2 0.17 0.17 1 103 Month
ChangnpéaraP)St2ngto [101. 4 4] 6 0. 15 0.23 O [OI Mot h
Trshingence anBR)(HPBCNGWEGL (). 5 0. BiFit. 17 0] 100  Blosafublon
Chang@efetipip) 6 No {101.3 4|5 0.18 0.24 0 [LO0 Month,
Chana e1 38\ 6 01112 Mont h Y '
* Specific - |#2 Opadue] 90.0-110.0% For Largest . | Total Known | Dissolutionin |Dissolution in
Ation white | Label Claim | Information Single | and Unknown | 0.IN HCINMT | Phosphate
capsules (LC) Known or Impurities 10% in 2 hrs. Buffer
(cap and Unknown <2.0 Conformsto | NLT 75% in
body) Impurity USP <724> 45 min.
containing <0.5 Conforms to
white to USP <724>
off-white (RRT)
colored
spheroids
Unit % % % % % %
9 Months No 99.2 5.1 0.21 0.33 0 101
Change (1.40)°
9 Months 0 108
(Spheroids
only)"
12 Months No 99.1 5.1 0.08 0.23 0 102
Change (0.14) .
12 Months 0 104
(Spheroids
only)”
BRL = Below Reporting Limit (0.05%). NMT = Not more than. NLT = Not less

than.

RRT = Relative retention time. _
a:  Initial and revalidation dissolution results are provided for Pantoprazole Sodium Spheroids, 40 mg/206

mg, which is the ingoing batch of spheroids used for manufacture of Pantoprazole Sodium Spheroid-
filled Capsules, 40 mg.

b.  Corresponds to the impurity at RRT=1.39.

Example 4 — Evaluation of Batch A Formulation in Beagle Dogs

The in-vitro release data of the sodium pantoprazole multi particulate

formulation shows a faster release than the current marketed tablet. This provides

earlier absorption and thereby a faster onset of action. The do g data clearly shows

earlier drug levels of sodium pantoprazole from multiparticulates as compared to the

single monolithic tablets. Earlier onset of action provides faster relief from gastric

pain and other gastrointestinal (GI) disorders.

Pantoprazole sodium formulations have been evaluated in Beagle Dogs (n=5).

The mean (SD) pharmacokinetic parameters and relative bioavailability of

pantoprazole is illustrated in the Table III below.
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(Spher olds only)'" 17 Stability of Pantopfazole
Sodi um Spheroid-filled Capsules, 40 ng (Cont'd) .
Appeara Strength Test nce and (HPLC) Water (KF) Purity
Di ssol ution Descripti on Specific #2 Opaque

90. 0-110. 0% For Largest Total Known Dissolution in

Di ssolution in Ation white Label daimlnformation
Singl e and Unknown 0. 1N HCG NMI' Phosphate capsul es

( LC) Aribvgtratad, thapon-opiimézed 086 baiclofvodiunBpdrft6prazdle ap

d _Unkn 52, 0. nf qr. to NLT 75% in . body)
ol e s iedan Saseif Foe g diepaisArler e imechin be eurrers
mitHlieted taBlet)SR the Rfigwir hblwhi U eRBT, 150 MO
Uni t % % % % % % 9M|vl%{1t hs’ No 99&?S t)é’tg é‘géﬁ%‘?%&gveﬁg g
MSAR ARCeptTating) agaidstsntonel tnd (B feSphtertbe d&xnﬂﬂgyi)f'zserillézﬂ
5 c%ﬁ{xtﬁ&éﬁogpvfg% n]i E Sbb#%(%oﬁ%%? e gi;[%er%dr]ﬁcl)nzlstra%?)g.n iax(refers t%)' the time

point when C max occurs. Ty, refers to the time following administration before
effective amounts of the drug are observed in the circulation; t, (hr) provides the
half-life for drug elimination. Relative bioavailability compares the absorption of a

product from the gut in comparison with a dose given intravenously (assumed 100%).

10
Table III
The mean (SD) pharmacokinetic parameters and relative bioavailability of
pantoprazole
20mg Market Tablet 40mg Multiparticulate
Batch A ' Capsule
Parameter Pantoprazole Na* Batch A with enteric coat -
Pantoprazole Na
AUC (pg*hr/mL) 16.3 (2.46) 17.3 (2.33)
Cmax (pg/mL) - 11.7 (3.55) - 7.10 (1.76)
Tmax (hr) 1.70 (0.84) 1.20 (0.27)
tlag (hr) 1,10 (0.91) - - 0.25(0.18)
t ¥4 (hr) 0.62 (0.17) ' 0.77 (0.21)
Relative Bioavailability - AUC: 106%"
Cmax: 61%"
15 a: AUC and Cmax are normalized to a 40mg dose

b: Relative to Market Product Tablet

The dog data of the sodium pantoprazole multi particulate formulation gives a
similar AUC as the current marketed tablet. Without wishing to be bound by theory, it
20  is believed that the faster release and similar AUC of the multi particulates is achieved

by lowering the level of the disintegrating agent crospovidone (as compared to the
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only)" BRL = Below Reporting Limt (0.05%. NMI = Not
more than. NLT = Not |ess than. RRT = Relative
retention time. a: Initial and revalidation

di ssolution results are provided for Pantoprazole

Sodi um Spheroi ds, 40 ng/ 206 ng, which is the ingoing
batch of spheroids used for manufacture of

Pant opr azol e Sodi um Spheroid- filled Capsul es, 40 ng.
layel igdhe eblstradd incprpdratirigntbe fiinctiond] elkBpieht BoysdF¥AEBb & the
o %¥ﬁk%§ﬁhpgmof Batch A Fornul ation in Beagle Dogs 5
TRE M- VP el ease data of the sodi um pant opr azol e
multi particulate fornulation shows a faster rel ease

EXAMPLIRG < PAWPRR@@I@@G@@'WBE%&QL?ﬁ-l‘?bﬁ?{;lg’:eg_:fXCIPlENT

earlier absorption and thereby a er o
FORMURATIBNSdog data clearly shows earlier drug

| evel.s. sodi um pantoprazol e from nmul tiparticul ates
as cjgrﬁrlﬁ 3{“8& "0 Pfﬁgmiisi tgid%r%{nﬁébf‘o?qmnﬁt@llﬁa I9f Bagoprazole
sdalh quBpERte Wiih APSORRIBLI0ISDA AP 1fs§lah§f(s£§)? m

gastric pain and er. gastrolntestin
crgspayidpae.sand pahsorbater®). e sodi um f or mul ati ons have been

eval yat edc,i | e Dogs (n=5). The nean (SD)
phaf%acoﬁ%%g%ﬁgggﬁraneters and rel ative

bi oavai | abhd stidy ensisRITHAPESRT 6 Gniptes. The §tk @étecgn{aﬁheﬁgﬁug

Table I'll below. 18 As illustrated, the non-optimze
and-gxcipigns Thsfseennd sehsquéainesiyirag, exeipiemt htd Eproxiaiatedy @ ul water.

| af | in . h | ler I [ h
TR L AR v DT R B B7 RisiFioms il g hssice,

adaifionaeiveteSpresent BAusas & MbGRpatidilfYr Ve plotting mean
concentration agai nst protocol time. Cnhax refers to

the maxi minsPeeRen misadt withthe drog iv teuetio mdidaeed in the
i.pistration.. x refers t he
b80s SRR ALk Sl LSS MR S1058 e
vigle weawargxedifiriissecatds Simileflprasec&id € bf SN ?:eﬁired.

Athe.dru Shztgbserved in the circulation; tie (hr
PRGOS ¢ e (thp ampllest praorsiof siatey thet can baidded wiktethatpipeste

OB Lo SIRSohl, ARYALLE0 1 s B
Finally; theefirstmmb seoslseneftyidld 0/9e cappdll and placed in stability chambers.
The conditions tested were 40°/75%RH and 51°C for 3 weeks.
B. Results
The results of this drug-excipient compatibility study are presented as
% recovery in the Table IV below. The selection criteria for the compatibility or in-

compatibility are based on the % recovery between 90-110%.
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Table I'll The nmean (SD) pharnmacoki netic paranmeters and
relative bioavailability of pantoprazole 20ng Market
Tabl et 40mg Multiparticulate Batch A Capsule

Par amet er Pant oprazol e Naa Batch A with enteric coat -
Pant oprazole Na AUC (g*hr/nL) 16.3 (2.46) 17.3 (2.33)
Crmax (g/m,) 11.7 (3.55) 7.10 (1.76) Tmax (hr) 1.70

(0.84) 1.20 (0.27) tlag (hr) 1. 10 (0.91) 0.25 (0.18)

t"/2 (hr) 0.62Teke1V)DogrEx¢ipient ConfpatibititpResults

~  Bioavailability -- - 106%_Cmax: 61 % 15 a: AUC

aRdcipipak are Rereafifed to a 40ng dose b: Rel ative to
Mar ket Prodiict Dl ef The dog data of the sodi um
pant opr azol ¢ Basigiéntpprti cul ate for nuVeRécomenyi ves a
simlar AUClas the cuwrrent marketed tablet. W+t hout

wi shing to be bound py th?&fg)ﬁE"iciP_ie“‘ZO i 5| b&rischExdipiehtait Water

the faster release andst/Mk@ NUCHic t1 454&7‘55,/0 3T°C
particul ates is achieved by | owering the| | evel "of tlhe

di sintegrating agent| cr gspexi done IvasksC ONPak Ghbkt O te3 rears

Conttg (Pmg@¢ne) n| t he -t abl et) @6y 1 ncor pwoal Ng T R 60 96.64
functional excipient| pol ysorbateé 80 in the core of

Hyprgmellaspidhoi is. 1EXANFLE $920PANTOPRAZERE 'SODOBA T 97.421

USFofeain ) HYDRATE : EXCI Bl ENT__ 5 FORMULATI ONS Thi s st udy

Sodiyg dapdSplfantd t503 detler nMi9R@4T he Eorgsasa bi || 1 T 95.886 95.088

(SLYant oprazol e sodium sesqui hydrate with hypronel | oge

Crospoyisione, 8B gl upmn | &0dy| [sul 1@RQ80( SLE) ,98.998 osjpovodonie, andos.716

PolyBiPbaieb@I L €F SU 1o/ U UOYg BFPT O™ ™55 57 99.908 81.405

BP/EP (vegetable

| _source)

* From the results shown in the table, the following conclusions can be drawn.
Hypermellose 2208, SLS, crospovidone and polysorbate-80 are compatible with
pantoprazole sodium sequihydrate at 40°C/75%RH for 3 weeks. Hypromellose 2208,
SLS and crospovidone are compatible with pantoprazole sodium sequihydrate at
40°C/75%RH and 51°C with and without additional water for 3 weeks.

In this study degradation compounds were not studied. However, the pediatric
clinical formulation, [pantoprazole sodium sesquihydrate 45.24% w/w;
microcrystalline cellulose 27.25% w/w; polysorbate-80 ‘5 % w/w; crospovidone 15 %
w/w; hypromellose 2208 1% w/w; sodium carbonate 6.5% w/w; purified water q.s.],
was studied under accelerated conditions of 40°C/75%RH and is stable up to 6
months, providing a 2 year room temperature shelf life.

The components of the pediatric formulation are provided in the following
Table V.
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10 The study consists of two sets of sanples.
and exci pi ent.
exci pi ent and approxi mately 2 |

The reason for the water along with the drug
IS to see whet her

first set contained drug
set contai ned drug,
wat er .
and the exci pi ent

addi t

The

The second

i onal wat er

present causes any inconpatibility. The excipients
were mxed with the drug in the ratio i1 ndicated in the

.15 foll owi ng table.

The excipients and the drug were

Cwel ghedWcmmllaiogi ass vial. Then {Multipdr¢Gateer €
vortexdgd for 15 seconds. Simlarly, a second set of
sanpl es—was_prepared Approximately 21 (the small est
amount [&oreat er that can be added with thd pi pette in
the | ab)—was added to these vials. Then the vials were
vor t exedngisdieBtsseconds. Final |y, [tAmofit/Gt| Yamdwsecond
set of {vials were capped and pl aciegsule stability
chanber PantopeazdleeS cdloma Bedqaitydtatstieth. er e 401 AYRH and

ulLts The

results

f this

51 Cf S
dr ug- e: &\rhﬁr%wst%&'gz‘a@l wosei NP/ER udy27:3% pr d

le 1V bel ow. The sel ect

r ecovernyAvigel

pd8t0dd as

%
ion criteria

for the Potyspeate80, NFy or in- comgar.omi [ ity

2229 based

on t he |%egemblesoyrchet ween 90- 110% 20 Tablie 1V: Drug:
Exci pi em:tro@@mhe NF ity Results [B%qi@oi €Nt 7 o of
Drug: | & 'a?dEne%L ecovery Drug |+ EXxci pi ¢nt ug +
EXCI pl @ 5 51C AN 75(\/{) [in] M| 1:1r~
weeks 3 e S Cor?qu)q (Dr ug94§l one) -
94. 67 ZL(SOdtBl&l @ﬂl:beﬂatafNE4 Hypr ongld.5se 2208,15%0: 1
99. Zogwg_gg 97 421 UUSP! 3cps Sodi um Lauryl
Sul f at & PBriSed §asory USR/BREBP 95. 466 |95. 088  ({ §isSjo make wet mass.
Cr ospovyidgine, NF 1I0: T 1I00.080 98- %g.oﬂng)l &833373716
Enteric Coat: 100.20 mg 48.67
Eudragit 1.30D-55 208 00 mg | 30.309
62.40
(solids)
Talc, USP, Altalc 500V 3120 mg | 15.155
Sodium Hydroxide, NF 1 N solution | 9.30 mg 0.175
0.36
(solids)
Triethyl Citrate, PG/NF 6.24 mg 3.031
Purified Water, USP/BP/EP 183.38 * removed during
' mg processing
Total 204.20 mg | 99.186
Final Seal Coat: 1.54 mg 0.748
Hydroxypropyl Methylcellulose, 1.54 mg 0.748
USP 2910, 6¢ps
Purified water, USP/BP/EP 18.99 mg* | * removed during
processing
Total 205.74 mg | 99.934
Talc, USP, Altalc 500V 0.14 mg 0.068
Total 205.88 mg | 100.002
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Pol ysor bat e- 80, NF 10:1 98.301 90.961 99. 908 81. 405
BP/ EP (vegetable source) .5 Fromthe results shown in
the table, the follow ng conclusions can be drawn.
Hyper nel | ose 2208, SLS, crospovi done and

pol ysorbat e-80 are conpati ble with pantoprazole

sodi um sequi hydrate at 40C/ 75%H for 3 weeks.

Hypromel | ose 2208, SLS and crospovi done are
conpati bl e wi th pantoprazol e sodi um sequi hydrate at

YRH an h and w t t -addi tional water

EW‘ZE%@ k@"aq‘i%'%o arioprazale 5@3}% aPITBRIaEo Ao ituman
Adgk Subfictst udi ed. However, the pediatric clinical
fornul ati on, antoprazole sodi um sesqui hydrat e 45.24%
w w; In thisetuslyr Gmgipantoprazeld sodose faTueaed av/ &Escnbed

o BRI Sa o Ve Fi-eaReY i Bt Raman B0 ar24) by

inkiihg Bk a1 Satl [
Nl o o 00 35S e e e bR G b e g

aBAEtHS Popidenblenchandavater/ain eadogrouphper at ur e shel f
| f t h di.at f | at
or oV AGRIESHRERAR Fr KolhhR BN AR o RO

pavirhetepsaAliCc(ateatuader 10 tencehigli QIGEN)S ANTOUR ] % Wéd/x
apsul e Pant oprazol e Sodi um Sesqui hydr ate 45.11 21 rihle

%F%‘F@EP&} Lime| UF Ve e sk hay) HIRMUELEmRenTatign. TBe 8eupnd column
prB’GMb@ﬁE td3 Hre%&lﬁcep%bﬁéﬁ{&ﬁg% gﬂ\/]&’g’t: fg'flgegth.%déég.\mn provides the

Veget abl e source ospovi don
copfdeneglintetiehfor #ie) GMAiutio USBRE FP A batsiieeed (estksodudd® B 486
bioequivalent to a reference product if the 90% confidence interval (CI) of the
geometric mean ratio of AUC and Ci,s between the test and reference fall within 80-

125%]. ~The confidence interval is calculated using WinNonlin software.

Table VI: Human PK study Results
A, Spheroids sprinkled in applesauce:

PK parameter Test/Reference 90% CI for ratio*
GM ratio
AUC 90 | 84-96
AUCr 89 | 84-95
Crmax 62 56-70
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W

Sodi um Car bonate, NF 6.50 3.157 Purified Water,

USP/ BP/ EP gq.s. to nake wet nass Total 100.00 ny
48.573 Enteric Coat: 100.20 ng 48.67 Eudragit DO}55
208.00 ng 30.309 62.40 (solids) Talc, USP, Altaic
500V 31.20 ng 15.155 Sodi um Hydr oxi de, NF 1 N
solution 9.30 ng 0.175 0.36 (solids) Triethyl
Citrate, PGNF 6.24 ng 3.031 Purified Water, USP/BP/ EP
183.B8 * Spdmwiddindusgengon:mg processing Total 204.20

ng 99. 186 Final Seal Coat: 1.54 ng O. 748
Hydr oxypropyl VeifylGglelddT OSE, HacDfi ST
2910, 6cps Purlfl ed vvater USP/
renoved duri . ' > 0
Tal ¢, USP, Alta|05 014rTg0068 Total 205 88rTg
100. 002 22 EXAI\/PLI?‘O@X Eval uati on of Pant opr azo$&l10
Sodi um Formul ation in Human Adult Subjects In this
study, 40 ngy pant opfHzol e sodium ¥ nul ated as 88-100
described, 5 clinical pediatric formulation, was

adm ni stered to he@lntdry human adul t& (n=24) by ¢0-74
sprinlding in applesauce, in tablet form or as an

agueous suspension prepared using

The lag time in the absorption of the tablet was higher compared to the
sprinkle and suspension formulations. The entire drug in the tablet is released over a
small time interval and therefore a higher Cpgy is obtained. With the spheroid
formulations, drug from each spheroid is released over a longer time interval and
therefore the Cpax is lower than the tablet: However, the period of time following

administration that pantoprazole remained in the circulation is similar for the 3

formulations.

All documents identified herein are incorporated by reference. One of skill in
the art will recognize that minor modifications to the conditions and techniques
described in the specific embodiments described herein can be varied without
departing from the present invention. Such minor modification and variants are

within the scope of the invention as defined by the following claims.
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an inactive powder blend and water (8 in each group).

In the following Table VI, colum 1 provides the

phar macoki netic (PK) paraneters, AUC (area under the
concentration curve), AUCT is the area under the 10
concentration tinme curve, and Cra,, maxi mum
concentration. The second col um provides the
test/reference geonetric nmean (G ratio. The third"-
Clohsirm provides the confidence interval for the GV

rati o. [ The FDA considers a test product to be

bi oequi val ent to a reference product if the 90%
conf i dencpartspr@sila icQl 36 ' [Me¥
o AL an el e e B A s
capyditionp agdiastrelepsogt neutrilplh oviferede sewh ifiseirmumltiparsiculates
co%%lr&?é'at ed using WnNonlin software. Table VI: Human

study Results A Spheroids sprinkled in appl esauce:

PK. par anmef gthefsé EélBQBﬁleéﬁ_lﬁg Sﬁﬁ%ﬁkoﬁe QF af @ﬁérﬁi’émeﬂﬂereog, ora
ratio_ . AUC 90 84-96 A 84-95 Cmax 62 56-70 2
saltpr Bydratsiberspl 4t leastoue pafastant, at fasirneatistingagrant, and about 1%

90% Cl for ratio GVMratio 5 AUC 94
t : .
o S GRR G 5a- 100 10 Crmx 66 60-74 The lag tine
in the abmoempdricosvadin the@oteabdie bntes c&tgbﬁbﬁsiagﬁ%ﬁgly}&r of
de and_ suspension formul ations. The

the 15 sprin
m%tﬂii“?rﬂgc 6‘5@: ﬁnﬁl‘ Rethaeryiaie 1ahe mngepikabouti1 Hipegboxt 45 Hawlw of the
sphbrdRl ddpt.eimal and therefore a higher Crax is obtained.
Wth the spheroid fornulations, drug from each
spher oi d Wwkereiglserlgnultiparticulates havggean dvierape isire f WBbutamsin in

diameter.

2. The pantoprazole multiparticulates according to claim 1, further

comprising a final seal coat on the enteric coat.

3. The pantoprazole multiparticulates according to claim 2, wherein the

final seal coat comprises about 0.1 to 10 wt% of the multiparticle.
4. The pantoprazole multiparticuiates according to claim 2 or claim 3,
wherein the final seal coat comprises hydroxypropyl methylcellulose (hypromellose). |
5. The pantoprazole multiparticulates according to any one of claims 1 to,
wherein said multiparticulate further comprises an initial seal coat on the core.
6. The pantoprazole multiparticulates according to claim 4, wherein said

said initial seal coat is in the range of about 2 to 4 % w/w of the weight of the

uncoated core multiparticle.
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therefore the Cmax is |lower than the tablet. However,
the period of tinme following admnistration that

pant oprazole remained in the circulation is simlar
for the 3 20 formulations. Al docunents identified
herein are incorporated by reference. One of skill in
the art will recognize that m nor nodifications to the
conditions and techniques described in the specific
enbotli meritte mesprizokdnhktipeiticulzas doeordiag iteclaith 4@ vlairdbs,

departin ron1t ese |nv tion. Such m nor

Wi the %%%ﬁe%ﬁ \?8&‘?’5?&52"3'3 S?hl n the scope of the.

invention as defined by the following clains. 24

Clains: 1. Pantoprazole nultiparticul ates having

reduted rEleaus®piazalermyltiperticy ate@@n@hrdmgmsaranma‘cﬁfdalms 1to

I ach of

7, SRR el BhneBls HIRBO FR5BaRrR Bk Seient e
uncoatpd c@kng pant oprazol e or an enantioner thereof, or a

salt or hydrate thereof, at |east one surfactant, at

| east one distintegrant, and about 1 % to about 2%

w w gnat er sai d ent

c oatgAﬁonp’l;bl'e s Bgﬁélgq%ﬁlﬁﬁ%rtlgﬂlta{eg ((C %ﬁg t(? a1y one od’e L?ﬁﬂls 1to
8, Méthacﬂybaﬁéﬁmﬂnsapdymahge of about 15 to about 45 %

w w-of the spheroid core; and wherein said

mul ti particul ates have an average size of about 1nmin

di anwt er t I

acczr)['r@dl ng;rht% g)aﬂbgraﬁ@ﬁ rﬁ’l@ﬁ?&rﬁlc&la{& aEéo?@lBé 'ﬁ ’ a%{@ wheredn the
potsisatbatsris phlyserbater80c coat. 3. The pantopr azol e

mul ti particul ates according to claim2, wherein the

final seal coat conprises about 0.1 to 10 wt % of the

nul tiijpar Wlﬁ'pﬁntoﬂrazﬂé@nﬂﬁﬁérﬁ@ﬁl@?e@ |a€cvﬁaih%iooﬁ{ty[dn%%f@1a?ﬁms 1to

according to claim2 or claim3 he f
10swhereighe cpighp Foa @gmny@ns@iyfptocfm Yorwivhef the muitipsstcul ate.

(hypronel |l ose). 5. The pantoprazole nultiparticul ates

according to any one of clainms 1 to, wherein said

mul tlzpar t’ligre wlagtoprazoletoineltipAreioWaies @6codding ¥ dlhitd 1 S@Rhrein the
coat on the core.
enteric coatpng comprises about 30% w/w of Eudragit L 30 D-55 coating, about 15%
w/w talc, about 3% triethyl citrate and a pH adjuster; said amounts being by weight of

the microparticulate..

13. The pantoprazole multiparticulates according to any one of claixns 1 to
12, wherein the pantoprazole compound is present in the range of from about S to 50

w/w, of the spheroid core.

14. The pantoprazole multiparticulates according to any one of claixns 1 to
12, in which the core comprises pantoprazole compound in an amount equivalent to

about 40 mg pantoprazole per 100 mg uncoated multiparticulate.

15. The pantoprazole multiparticulates according to any one of claimns 1 to

15, wherein said spheroid core further comprises a pH adjuster and hypromellosé.
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6. The pantoprazole nultiparticul ates according to
claim4, wherein said said initial seal coat is in
the range of about 2 to 4 % w w of the weight of the
uncoated core nultiparticle. 25 7. The pantoprazol e
mul tiparticul ates according to claim4 or claimb§5, _
wherein the initial seal coat conprises hypronell ose.
8. The pantoprazole nultiparticul ates according to any
one of clains 1 to 7, wherein the surfactant

CoNnpf g sesy o] 2 to about 7% wei ght of the
unco?a? ‘ed cfé% ggt&lgﬁ%%gm%ﬁ”%ﬁﬂaé%‘?%}nﬁ 13 3y of plaimed to 15,
wherenr e ﬂgutté.gr@zmls sdected fréih dh oi!tp E&sm%n %%ﬁ%ﬁr&ggume
mfact IS a polysorbate. he pa topra

¢ BR PHOémnva@@@ a@crmx@nrﬁsgﬂwo& a. m 9, wherein the
pol ysorbate is polysorbate 80. 11. The pantoprazole
mul ti particul ates according to any one of clains 1 to

10, Wher eThe pamopemom maltipaicubeRREtedemgdd c@alhm@%n}?ére{?x the
Ltiparticulate. 12. The pantoprazole

m?ﬁﬁ?“t’u‘/i}ﬁﬁltl?s ulqss SOMPHERSFoAR A 90fo@bawtrA0te byesightrofithecore.

enteric coating conprises about 30%w w of Eudragit L
30 D55 coating, about 15% ww talc, about 3%

tri elfhyl Thet paatapranote mubmam;ﬂa&tseecorsmgdo a[aaﬂﬁtéoxbﬁhlﬁgw
m CGro rticul ate.

ht of ..the p
wp%aéﬁ’\t{ﬁtﬁér;%? R PBBP??S@EP% o é@%‘grlél/ by Wlahiwfdh@cm
claims 1 to 12, wherein the pantoprazole conmpound is
present in the range of fromabout 5 to 50 ww, of
t he SbherBiepastapeazoleanultipartivaiates peazdihg to claim 1, wherein the

sp%ﬂo}(jg,qgg ncs%ka?tsﬁezﬁ%g {.dl ng to any one of cl ai m 1 to

onpri ses pant oprazol e conpound

in an anount Wtop?dzsmsoaﬁm &Q@prcﬁgte"ago%r(ﬁﬁ&f azol e

per 100 ng uncoated nultiparti at e

pant opr azol e mchcﬁéfqlhlweﬂtlbﬁe accor di i %owamy one of
claims 1 to éﬁ Onsald spheroid q,refurther
conprises a p 6?'5] us er and hypronel | os 78 We. The
pant opr azol e rmbspoyidohd cul at es accordi ng %o“ga,y of

claims 1 to 15,
t_I-lypromellose 2208 - 1 % w/w and

sodium carbonate T % wiw.
20. A pantoprazole formulation for use in dosing to pediatric patients, said
formulation comprising a suspension comprising the pantoprazole multiparticulates of

any one of Claims 1 to 19 and a physiologically compatible suspending liquid.

21. A capsule comprising the pantoprazole multiparticulates of any one of
Claims 1 to 19.

22. A foil packet comprising the pantoprazole multiparticulates of any one
of Claims 1 to 19.
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wherein the disintegrant is selected fromthe group
consisting of mcrocrystalline cellulose and

crospovi done, and nmi xtures thereof. |IT The

pant oprazole multiparticul ates according to claim 16,
wherein the mcrocrystalline cellul ose conprises
about 25 to about 30% by wei ght of the core. 18. The
pant oprazol e nultiparticul ates according to claim 16
or d13ai mA Rethddeofareating bumarssp avédafifantoprréls asidcbembd

4 % b t h 19. Th
R R R e Y

m¥Wi BB Mated 8f aBPORS Fi(HaiefI €oC@NSi Sts _essential Iy of:
pant oprazol e sodi um sesqui hydrate 45 % w w

m crocryst alline cellulose 27 %ww poI ysor bat e 80 5

% W/ crps % vv/ 0 e 2208 %

w w and A) o al?nc% O?eqﬁ’lr%%ﬁgigea Ty )fP@\'%\R/[ Q’Gnu/f-?tlﬁgrﬂ Bﬁli‘tﬁEr@lz%le
aj‘dQﬁffhbcawrﬁpng‘lﬂg theSepk Bf:dosi ng to pediatric patients,

said formnulation conpr|3|ng a suspensi on conpri sing

t he pant GPEEHIZA yRlETI(EOTE Combrsing pmt0pmplmran<mtantlomer

thérk&t BBa g’al{tglet]egf gggﬁ%‘f% %]:Jg% ' Ca{: gﬁp ﬁq% at i bl e

suspendi n

sphaotiagticaz eé.lé cmdal dohfaitihg shoual Q@al&fut Q%Ywﬁ’ﬁfewﬁﬁr Gains 1
~ to 19. 22. foil, packet conprising the pantoprazol e
nul ti par 3P F‘I&aé’smgi'al S coh &0 thesplgraidimore, said gl cqay beipg

about/} %E\IJRNPQJ atBhi 3¢ @%/V\'ﬂﬁf tﬂyﬂg_gﬁ% drflcfiggd of

pant oprazol e, said rising the step of
admi ni st elpplyglgaml eftérecdoiating dves eheoinittah eeﬂamht} Riid 2Ale€ic
tiparticul ate alrrs to 19. 24. A

of any .one of
cofhhe st e £ A AR e B e fapaidigyngn amount
thd® @m&&HsQK@h%ltlpa&ﬁﬂugat@%tﬁqg t& 25D ik B8, ERRARLS grfg egol}lmer

produci ng a spheroid core conpri sing ‘pant op raz
andn entanti omer thereof, or a salt thereof, a

rf n | Stin trusi an and
surfacta otptlonalg/ a%ga yutlgeeg{igaﬁ seal cogt to )‘ﬁhe ente?lc coated spheroid
core, said final seal coat being about 1 wt% of the multiparticulate;
wherein said multiparticulates have an average size of no greater than

-about 1mm in diameter.

25, The method according to claim 24, wherein the spheroid core is
prepared by mixing the ingredients in a low shear mixer at 1ow shear conditions at a

range of about 25 rpm to 35 rpm.

26. The method according to claim 25, wherein the low shear conditions

are 32 rpm.
27.  The method according to claim 25 or claim 26 , wherein the spheroid

cores are dried at a low temperature not exceeding about 40°C for a period of 8 to 72

hours to a percent (%) loss-on-drying (LOD) of 3.4% to 4.3 %.
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spheroni zati on, said core containing about 1 to about
2% w w water; applying an initial seal coat to the
spheroid core, said seal coat being about 1 %wwto
about 20 %ww of the nultiparticulate; applying an
enteric coating over the initial seal coat, said
enteric coating conprising a copolyner of nethacrylic
acid_and nethacrylates in an anmount that provides the
mul t #dar t Teamathed arconding ta eJairs 2 furthed cympriding te step of

j [ ti I | Vi final seal
KAk B DR MR i 2B O LD at 86 na
myliphrticobate. bei ng about 1 wt % of the nultiparticul ate;

wherein said nmultiparticul ates have an average size of
no greater than about Immin diameter. 25. The net hod
accaoggli n i : ene he. spheroid core is .
pr epa%ed%&%%?%ém%ﬁiemgﬁg@gi | éo‘%t %Vh?lrr%n tlilF GCHR&Rtng is
sprayeeas atsudpensisthenp temptibbidasreat a  range of about 25
rpmto 35 rpm 26. The nethod according to claim25,
wherein the | ow shear conditions are 32 rpm 27. The
met lspd acgRrgdi Wi i.m 26 ., wherein.th
spheroid cor é’gﬁ gfrngzgl%?{é 1%151 lg{l‘agévs\;/ Cgaﬁégllgg?ﬁ%oﬁ‘él@lms Fto
1942 peeparing 2 atedicame0C for a period of 8 to 72 hours to
a percent (% l|oss-on-drying (LOD) of 3.4%to 4.3 %
28 28. The method according to claim 24, further
conprising the step of applying an layer of talc in
an anount of 0.05% wwto 0.1 %w w of the
mul tiparticulate. 29. The nethod according to claim
24, wherein the enteric coating is sprayed as a
suspensi on onto the spheroid core. 30. Use of
pant oprazol e multiparticul ates according to any of
clains 1 to 19 in preparing a nedi canent. 29
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