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Pancreatic enzymes show optimal activity under near neutral and slightly
alkaline conditions. Under gastric conditions, pancreatic enzymes may be inactivated
with a resulting loss in biological activity. Therefore, exogenously administered

30  enzymes are generally protected against gastric inactivation and remain intact during
their transit through the stomach and into the duodenum. Although it is desirable to

coat pancreatic enzymes, uncoated preparations are also found in commerce.
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30 Accordingly, it would be desirable to provide a stable digestive enzyme

composition capable of maintaining the necessary activity for the expected shelf life

of the enzyme preparation, without depending on overfilling the dosage form.
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In yet another embodiment, the present invention provides a method of

treating or preventing a disorder associated with digestive enzyme deficiency

comprising administering a composition of the present invention to a mammal in need

30  thereof.



preparing a conposition of the present invention. In
one enbodi nent, the nethod conprises coating
w@asosiled2es of the at | east one digestive enzyneCT/IB2a08/000770
at nrosphere having a noisture content of about 3.6 g
water per nB or less, with a coating 5 conprising an
enteric polyner and at | east one inorganic nmaterial,
thereby formng a plurality of del ayed rel ease
particles. DETAI LED DESCRI PTI ON OF THE | NVENTI ON One
aspect of yetuotperesbpdimem\lerréson ifventigh pugidech mpeshog of
stahilized di ' C I RR Sinbdd@fent, TREndiRE M
" st gﬁﬁpfﬁlnfea‘cfglg?(g%%%l ?6&3?@%192%2%@&%@%3 a digestive enzyne
whi chmpasenccafirespatiglss el at iepst epeAigralive CPQREIRANAMSPRCET
| ONGiifd MnSh@FA8ftent IN@oki8I6R watdlip@@Stdr Wes, @it y bting
denotes an enzyne in the alinmentar 1ract. l\/\@lgreh tgrg S
dowrFORPrasing a8 FREREIERH FRdrb 5 U RREMCIREY AR be T aken
or ahsarpsdichyedrhieasopg@mtissm Non-1initing classes of
di gestive enzynmes suitable for use in the present 15
i nvention include |ipases, anylases and proteases.
Non- I'i i t i ng \exRIRlSSHNCRIBIESSE UMvETE INVERBIGNC| ude
pancrel i pase (also referred to as pancreatin), |ipase,
co- | i paSec aspeoyplishapreseriyrrsrtiop pfitrcteding ﬁ%‘?‘PﬁFﬂgigﬁSt‘B&“Zym
RN CJOQ)Q&S@(R%PEFhéj@ 5tab AL AMNRR P bLAlAS Bmeahs a digestive enzyme
car boxypepti dase

. B,. gl ycerol .ester hydrolase

o hoSHHOITpBaiEs SuBE geraEps 2ot sy e {1 e, The trm
ki niapganaseymei dasechesses itboxinentoriuc vdadedreaks down the
a-anyl ase, 2 | ch ' SBanism.
by orEr AT P P b et (T BRATY Dol b PO S Goniom
Gal act Oswﬁ-ﬁﬁmm‘ ALLBSE digBYGE 85 Fmes! sHAMRI a8 €in tikPebsent
m xtures ther eojg. I'n one enbodi nent. of the ){)r esen
1V eintanten inglpds Lippssh piylassyandipgecatssy HOBHPRR SyeRPies0
pan 8&1 ﬁ%_@@%% Rlude; ;ﬁﬁcrmam(éﬂmeffreﬁb hepaaazafing Tipas co-
used herein refers to any one _of t enz -
pr eslnte: FWSPh@Yﬁ‘SW’éa@V%OtQ'%? Bt ?aél(ﬁf’fgo S@h%ggcag%gﬁggg? %
| i paggarbabyppptiaheds elycend! esirhydiples, phosnhelifase, gerokentpr
extractive of ne LC ori gi L R nBGY B inGlase,
act i Wﬁfol)lffse’fﬁf‘:tﬁgg’a%m%%hg%ﬁ @ 3?{“:‘1‘%&# EQ&Z{%]%? eat | ¢ engﬁsr?e
ean [peaioishaherepkin, lghivagh brandaimein st idaspancr eas,
pr Odéﬁﬁc‘?osf‘bﬁ&', lfaétﬁ:ée,asluj:ryse iQfmaﬁQ@,@h@ﬁQ&ﬂréﬁfEr&ﬁur ces ot her
than the pantreas, such as from microbes, plants or
ot her ani@le elb&&MES of théipraRatinenti@nhoditilbxd digéstivdrzyme is
present invention, the stabil.ized di '
i s pPRPETieseEe The' T rpﬁ%cma%"aeﬁ‘%%ﬁ ia%‘g%gb*%? ?"9‘“5‘%}%‘"
" paneftiesdniyitie 5hees ptegentin thiexbneretiodecretmy ek s amyfnes lipsse,

zynmes, incl.udi b and. M eas ti
Zﬂzy?f%%?‘se’frﬁiﬁg‘g‘ﬁ%g7f%‘%%§ﬁ%té%lp BT BBT Q00T e enaymatic
Pancacévityp awh aj ganereaiire ffhfi I?&qu‘jﬁtlaWVIIn&Eﬂné’f PW‘FWW% .
from Nordnank Lt@é;aﬁﬁéaﬁ,‘ ;ﬁ&dﬁ&ed%ﬁaﬂ;@ or Sbtdiea tioful sGurb¥s othed N

Laboratori es ) . .
than the pancreas, such as from microbes, plants or other animal tissues.

In another embodiment of the present invention, the stabilized digestive
30 enzyme is pancrelipase. The terms "pancrelipase" or "pancreatin” denote a mixture of

several types of enzymes, including amylase, lipase, and protease enzymes.



In one enbodi nent of the conpositions of the present

invention, the stabilized digestive enzyne conprises
w@2iospexes The term"lipase” refers to an enzyPET/1B2a08/®0770

catal yzes the hydrolysis of lipids to glycerol and

sinple fatty acids. Exanples of |ipases suitable for

the present invention include, but are not I|imted to
animal |ipase (e.g., porcine |ipase), bacterial |ipase
(e.g., Pseudononas |ipase and/or Burkhol deria

| pesRielipdséd gahmerbm;s@auqmeafot exinpla Srem Nosdnoarb A rragimittel

l'ipa onbi nant DNA t echnol ogy
by gr@&é}aﬁgﬁ%@%@el eliora\(én% f(;elg(?ed 10 from any one of

bacteri q OXG e@r?o%dm{eh{w the c@rh@@ﬁmns'o@ﬁl@ Qiesdﬁf in{EHETHER kHeatabilized
I n

host cel ture, or_reconhi ngnt ; %ase whi ¢h
|ncMuﬂ@WaﬁMHn¢ﬁ@mﬁﬁﬁéhgﬁadgﬁ&%“&Hﬁ?ergem HoT"6g5us™ or

Su b%!ltgi%ek ﬁlle hydrblgﬁmﬂhﬁﬂls tolgBycarolat kifnplel Byttyaedsir ri ng
sequence, |ipases encoded by a nucleic acid that is

honol og omlmgres silipsdemniitilsi¢ foythe geseni ioeentieroingudsalit prg poty

ore ﬁ-{l <F %)? l:q%glls s e(g %]9 ?(I)rage ﬂ)ﬂ&:& %h&erﬁplll;gse %C Pgeudomonas

che ase m xt ur her eof .
I n apet hﬁVor@ﬂtﬂ@dlldﬂeldmafGT fignpred lipasprpérat ltHaifn’é?Cfa’f‘b“Eaﬁb“Pase

pr ﬁ_gre ? t peI‘O({lll\émz!. r%Fbmbtuﬁﬁt DNA @:@t‘ldoloé?gy %d-‘iug@tﬁé lhdéﬁ:eﬂ n;zlwmi

S an anyl ase he term an% 0 CeHSl
g] y domi aes oyl beslteideyeathAaph &laphigecy é‘ﬁlﬂmlfg §tt arch,
for cﬁfﬁﬁ%l ReRabAm 13aRs whllclsmclaﬂa/dnaﬁﬁﬁ) acxylsamﬂcaﬁegs aci d

a- glu003|das aljv |
et ¢ . homploggys qut%gly Eﬁ']%/ i;azg;]ya ﬁy écscggmg%qﬁgrbég hlp%es
COoNPA&ddtd Bsnuokictabie that ws@mmgom mlqstgnpally itentisgidio 2 payyrally

are not .limted to an BES 1Pk 8 or mixtures
amy| BEELE PETFATOUL Ry %é;glémcf"?% As ger gill ugasznyl ase

and, m@mﬁferably IS Asperglllus oryzae anylase) pl ant
anyl ases, reconbi nant amélases

reconbin Wotm,gmlb%ﬁ% rH ?cqﬂpoméong 8f t{x%grlesenthlnve tioh fﬁf
sel eghfied cﬁ&%@@ﬂzy@ﬁ%mﬁfms%ﬁ&ﬂyla&, leﬁeast "amfyiasey |refers to

pl ant, insect or |

o " isSHit HAES A RS O BT AR i btk
SequgntRest Parhylasss, hﬂmmlgmg@ldssesl rsalsraxtysatnamqs aldhys ppfdigt §ic al
to a naturally occurring sequence, anylases encoded
by a nuciTas andaskbuitil fof use tmdhqﬂowg@%&sonﬁ)?f thypesent At eRiony

| de nltnlzlgﬂl btﬁgr %otrlﬂﬁﬂéﬁ @J do¥ind® £SE§ B&teﬁﬁ%‘rr@@a@esﬁﬁlﬁ@ﬂarﬁbgases
huclerc ac ), chemni ca @]fled an%j%ﬁeﬁm

m xt (srze ésmerﬁlﬂté@mylawnﬂ PrAFTth éSrASE?F% B ERE “BF“The
CONMPASidskORSortindntiBnyds@@ Y produeantia weomfituet DNA &ohrlojozp by

di Ip?g; %%ﬁe eqrs]éqeg,Esglect (IEI? %Sylo?}fe ?tr bgcteer?as astTii]I?gl Fdntinsect or

p§ Ot RLMASRE hodd el Iudﬁﬁms,, or CECO wemwﬁsovfeﬁlzly%)an fIRIAP
br eak ‘gsé Qﬁ’ﬁ 9%% ogous of g!uk@ﬁlggﬁ/lg&gc%?g) a R&P4y A& urring

bond@HEMBET AR R0 a rotei ns. Proteases ar e
genesegtdnye, rodases ¢ricedtd by a nucleic a01d that is homologous or substantially

identical to a naturally occurring amylase-encoding nucleic acid, etc.), chemically
modified amylases, or mixtures thereof.
30 In another embodiment of the compositions of the present invention, the

stabilized digestive enzyme comprises a protease. The term "protease" refers

generally to enzymes (e.g., proteinases, peptidases, or proteolytic enzymes) that break
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In another embodiment, the activities of lipase, protease, and amylase can be

those described in Table A, below:
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25  Determination of moisture content can be achieved by any of the conventional
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enzynmes and anhgdrous trehal ose.

an hy’EfFSSEtémfePté‘Wé’ thedn g eneppf aagst - SPO(? Qﬁ%ﬂ’:é&?ﬁ@éﬂfmoﬁliﬁ
t he 5-pr%esiersts, onabeirttsko BbodeTYs,ABout M0%,ABout 35vg &r Bfoudnost
5-50% 5-40% 5-30% 5-20% 5-15% 5-10% 7-15% or
about 5%Thaibydrodehaddse can bt O¥prparied intolibdgomppsitddne bit oral
20% dog'c%e Fhgs @ﬂﬁ %Esgﬁﬁmreﬁt?t}ﬂ% Eo%v(ﬁlgra I’JI‘hp S?r{uﬁg IR ?Eht% ydrous

into the conpositions or ora osage forns o

pres é“ﬁf' Oﬁewyﬁ%rucwea%tharaﬁm&out 2rﬁ@90p>lar ticle size of

t he anhydr ous. trehaLg ovvder can be in the range of
about 2- SOBBOSHOnC M5OLse5e ?f@s g theypresentipieating cpgprpiiggpe or
t he mare stalilized m\gesntze @Ryod A dnfiydiehs @BlR109¢E conf [nBproved enzyme
§5t atytalblhl%}? cll? 1% \'t;gig\?edl tl\lla?thg Zl'ég;%ﬁ’%t?egg?se sp Xl?l Sé Sﬁ:%r%éq@?ﬂggseoa oral
t hatdosage f@nhg/fdhm@,sertt me/htaioo Seatsorhing bi saes:stbﬂng moisture from

co m%iew HRdifg! orqgsﬁlualmggﬁérﬁ) h%f&iurl&lg & \ﬁ(h?r?tﬁm ulation
|nvent%on by absorbi ng or sequestering moisture 1rom
itsel

Depending on the intended use and requirement of the compositions, the
30  weight ratio of the stabilized digestive enzyme to the stabilizer ranges from about
99:1 to 80:20. The stabilizer can be incorporated into the compositions or oral dosage

forms of the present invention by wet or dry blending at least one stabilized digestive
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anbi ent humdity, or residual noisture from
manuf acturing or within the fornmulation itself.

wesnai2zng on the intended use and requi r enent POT/1B2068/000770

conpositions, the 30 weight ratio of the stabilized
di gesti ve-enzynme to the stabilizer ranges from about
99:1 to 80:20. The stabilizer can be incorporated into
the conpositions or oral dosage forms of the present

i nvention by wet or dry blending at | east one

st abiidyinz @cth di lgssdrie wiebiliZer \iIDoRORSPdigRPEene or more stabilized

PCT/1,B2008/ 00077 %B%&E t!itﬁfilz%; 18 Bfbther embodiment,
st aglgﬁ%%’eé?nzy'flelsd o n%cy‘glﬁlo one. or rore stabil j,zed

di gest irveresibjlired qilSeSH‘f%FntYIﬁ@rﬁﬁ‘é‘ﬂ b’ﬂ“’t‘eﬁ Wiih @nesr Mg sEebilizer.
stabilizer. |In another enbodi

st abi | | Zeaddigee fheégblg?f’fﬂﬁﬁ“w%ewe ‘B]I%/g’ﬁﬁ%él 1Zr‘;’[}zst)’s]ﬂﬂ%ne or
0T QorfipRfliohd o ©fal doshg’é faed of thopredem ifiveaticptcarbiufther eginprise one

di gestive enz t abi.li z " v o otudes oth
conﬁb@f"ielpgﬁg’a‘}é}‘tm&ﬁ%\?w 5%’% je %nrtsrrse[rhc% é glregté o udes other

i nv @Biﬂn@&uﬁ:@hy fagerttdbder lngrgﬁmtsmg@dm@e aqt)we cﬁampgnent(s) ofa
p ha rcgr%i)osglton ea%| ln d ﬁ%@& (R%Ltgle %ﬁ(z%ngé) &drer tc;rllﬂ‘f%rc;v@ pridtessing,

‘excrpre u es har maceuti ca X lud
accepbitibl plitahgitadice s Dl @ ies ROVRAS %Ple ts include

g)ongy g}‘ﬁﬂééjﬁf)&ﬂ?ticc taROITRRS ] sttdbﬂhﬂeré QisftegrahidQuigicad, kiidaets,
stive enz neg%ﬁln Order

to 0
st ablplpqnlts},andﬂxgr(ta{eé exlei)fi?: I&v&l beﬁf}ﬁ ﬁlal(%?%%tyrghose %j%d ﬂ'ﬁhe art off
sui tpﬁkﬁrﬁc@ﬁ&ﬂ firglbtsons thed al;bdtﬁcu’lzﬁ epdigienrace gﬂrlrycvat Ihbyltlple

accept abl e binders,. stabilizer [ e
| ubr xh';gﬂrt%n t &r:(i)n&%)ﬁ%t%n Sao %Of euxgrrr]l 1% ,%1 bgld% n{r%igr)%gﬁ %ggtﬁm ase ? céﬂélf nt,

etc. etd tThekAdipidnes capipve e inaismtt coytertt babeutSG erilesgandfer ¢ farer

g{t actmt pRalBsesLsal formulations that a particul ar
xcipient may carry out nultiple functions in the

]?0 nposi t Ngﬁlhm@ﬂg le}fa@rfple@ Xﬁdﬁﬁc{b&’ bﬁhdbﬂs NaRide srRyhea|ssgmurs (e.g.
unction as a dilu X

B L
act |c‘éllﬁl¥sepfnoa1lﬁ6dléellﬂlo&s g, Ihg&&;ypfdpviceﬂﬁumft, rafepxamethi¢cdiylose

f 1 s tifer on-
lO a Ctssgélglj%? @Huc ac%e o§%v1ngfw5do§lg @’09 B&é} a?dﬁgg{fl%el t&g ddf. N

nal tlmﬁmhg qxamglbd Qﬂsm@éle(d@mggrams g]ckyéq (g,lgqswcplpxﬁ@ phosphate, dibasic

cel | & e asi e, alginic acid,
hyd r% )?)g%nr %1&}1“9@ 'd{hgrfrgt GEbakid l:é?ﬁ@rﬁ pl&ﬁﬂtﬁt 1% n e acid

ose, carbox h fiylcellulose
cod pmimialioaceipBi e P g e
p0Véo@Qﬁﬁearossﬁ"ﬂléedmaﬁ%iyn_@&lykhﬁ[cﬁ&fodluhibmeﬂﬁblé iomretchange resins,
ST O ECE Ry T
0§ hy@ldssaihﬁkedtpblybmgu ;xyrrclaloma) umrptrw@hatcellukab ghdte aci d,
hydr o eg hceld u (ﬁsrﬁ Star&?%l? MJT&LIJEHAS ¢ der@SBee starch), and

cal c§? G e ose’ sodi um cross-linked
car bmmymtﬂkvydo@ eN ¢rulllr019eg sodplernfl swtrble luRHFaEtS RGde SUHYR ge

resi {hrate ?’{ %ga%%%aratfe QbR gt@i}yl%hgrﬁs Qichric 4R Fitd HBhfe, talc,

croscar ne € Ssodium_Crospovi

cr oswaxes, keeiex®s Sipgion g, Wr‘m’&}mﬂgﬁéﬁf E\Iﬁf‘ g’fngglrg)‘?’éafrgllelsl he
66! | iR slidaR6linbiie colloidal silicon dioxide, talc, and mixtures thereof. Non-

limiting examples of suitable diluents include mannitol, sucrose, anhydrous dibasic
calcium phosphate, anhydrous dibasic calcium phosphate dihydrate, tribasic calcium

phosphate, cellulose, lactose, magnesium carbonate, microcrystalline cellulose, and
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car boxymet hyl starch, sodium starch glycol ate,
starches (corn starch, rice starch), and mxtures
wo b@saa264 Non-1 i mting exanpl es of suitabl e | ubeT/E2008000770

i nclude cal cium stearate, magnesi um stearate, sodi um

stearyl funmarate, stearic acid, zinc stearate, talc,

waxes, Sterotex(r), StearowetOO and m xtures thereof.

Non-limting exanples of 30 suitable glidants include

colloidal silicon dioxide, talc, and m xtures thereof.

No n- mixiupds theregf. @¥cartiplits epdmgesiof siiptie gabilirers inglydp sehalege.

manni £, Ie de%’ﬁ%rxg fose, aﬁgﬁég LQHSiod b@%‘ié Gilicdgal, Qin%guamdme
hosp?} are anhy rous asi c cal ci um phosphat e

d| hyl@ﬂé@@mmle{anéwt@e%th?réqfum phosphat e, cellul ose,

| act ose, nmagnesi um car bonate, .m crocrystall

cel | ul os& ongRyo °d1‘?e“\‘ﬁ%‘°25(‘f(5‘§7gi"(§§‘§%r35pﬁ 85§ %M& ONE

n§ Xt }r, gDIVIPEASDONENIRL])] i ahbthy emb@iiping sheafisigegranais| e

stabilizer lud trne r M@ Yisinteeran
o {BRETErgP BEU (g AT 1 O ol cer Ep Al A bisinegran

am nogatumi darcteglycofayer (- doE&Pﬁ@ﬂé‘\B MLW&B Ves It ﬁﬁéﬁh@of

' o o %o‘@@%ﬁ%&m&m of b J& 8¢ foﬁlgés offtif FEOR gmm@a B
an ot Mmrleq-mmbmtmn of glxﬁgteg{p@; W}é@sﬁ%ﬁpcwgalhne cel ulése and

46 os&ﬁfumesltalr 812l ioHEb BB lose Adub an®Cojpovidaneanot her
enbodi nment , e disintegrant is sodiumstarch

gl ycol at erhé amgmt ofAXPdgHEAR;an BXRLICTARe Gaboutlany efirbeuh €4-30%,
enbo lo 09{000", 8508l A5 AGR,, f594 %%, gt/o_

t he gnf’gg(g’nw"tzf%tenf E@%Sl} 119;151/0{0/3 19 Sa)dgo/a |/nat I on _ of

di si Mi%eGrats os2b61i0%s Imdng pmquygﬁtnéltheuaﬁ]euré af figipiggrant ispgout

10 sogli 4'9}"1015350@1!{&‘3}_9} Ve lat £sopr  croscar mel | ose sodi um
and crostV|done The anmount of disintegrant can be in

the r ang@\loﬁfh éé oDfuitahedifueds ﬂ:lcla&oxfwucrocrystalhne cellulose,
1% 30% | % 25% % 00/ % 150/ | % 100/ % .5% 5%
504 Staxgcalgymp agloEeaRE ose:r 1ﬁ1ann1 > o8 to? gr@ c]o%é? gf&/&l;

arm Uthbreof Ilddnﬁleﬁ)bedjmém tthd dluerd aumcro@g@adl%e cgl}ul(gbfpcg; Avicel). In
g(l:/? t3 %/%)lther edn 1me{13 thgod/?l ei"ng Mﬁ‘h llh Eﬂo‘ﬂ:{epgnkﬁ)ﬁm{ ﬁﬁ d@fent is

e mcrocrystalline cellulose,
st ar tbtosedal. cPMnnfmib slp prepther emlvéwgfethe SQBROBERNS ORAAHIpASE |

%9 rbifQl of tﬁ’ques&g ARk 8 Smplif@lce@binatioR ofdiRents such as
nbodi nment diluent is mcrocrystalllne cel |l ul ose

(e gmlqﬁ@ﬁf)é@lh}le cqllﬁlosea%rfh@d aéﬁ’ﬁ"()dl nment, the diluent is

t h. | th d -
?ea; ¢ P ?rlg?olgll S%r diljicn Oan b?ﬁnnthé ra% & géoluya%g)tof ‘Jﬁb%ut d. 26058,

C ONP B L 1VBTEY6,AP6-21%| l%altﬁé/ag% - 120, ﬂ%fSﬁ(s S%HOP/h é%p1r5e’f5 ert20%.,
i nve QJ/ 130, raSQ/ /npfn onEe o(&fﬁ(%f RathLomt OF didéd: LABEE 2B 5G4

as m croCr I|ne ce starch and | act ose.

TPhe a%tﬁd’mor@butd‘l% uent can be in the range of about any
of about 0.1-99% 1%

30% | % 25WFIoVEoH] e inignisnt B SRR EoRSSs O THiS s s O he

B 2C)O/‘bresent invention can function as a dessicant to further stabilized the composmon
Suitable excipients useful as desiccants include any pharmaceutically acceptable
excipient that binds water tightly, or reduces the water activity of a composition. For

30  example, the composition of the present invention can include about 1-4% silica gel,

or about 2.5% silica gel.
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5% 25% or 5% 30% |n one enbodi nent, the anmount of
di luent is about 2% 5% 25 3% 5% or about 4% One or
woreoos/ 168264 he exci pi ents of the conpositions orPOT/aE2008/000770
dosage forns of the present invention can function as
a dessicant to further stabilized the conposition.
Sui tabl e exci pients useful as desiccants include any
pharmaceutically acceptable excipient that binds
water tightly, or reduces the water activity of a
CONpOSi mhe BompoSiEiorBOf thx anmhenvenihcel cermbrrmeiater #iang fuighlg oral
pre ent tion Yar3iukid Retgel
B gt t“%}qa‘{é‘fl& A Bt Foti s o
Pabapaa@@ssa@mm Bince Wm@mqmg PIZYBFFSSUGH ASPREFBHE URSRE maY

I n v g&h L OR, p?&&tekaeagﬂﬁs@ patie %abtﬂat%ﬁ){)rlﬁﬂatb Ee@éﬁkeﬁn tiedhoddns@ dds
I\%n- ng exanpl es of suitable. salg)rald

ﬁ nchraee de@bqb@ttéat theétaﬁag%fri digethye %‘a%fﬁ%@&‘l”%wﬁ‘%‘é certa

dig go%tﬂh Migh@ﬁgs)éﬁfﬁﬁwentﬁo\d(bh pidSidqiaas e c@a@bilal o ipaseslawey

need to be protected. a s

pri Eprmyplgtiqna S égﬂs gntlr(ﬁleil ﬁrgia i@ﬂ% éeel%u n%o 1§at oHsac%B thﬁElé tgﬂets or
desipirélbsrohibdiith freenstiabiatingrddehderyesse pl\q}@ct@]ﬂzvﬁ%tlve digestive

;BT 1C S v &lin the
| n\r}g?]zg"lfns%P %%gas[rlc ma%tw&g 969@/80% ?egeg& glfg dfogrgs@i @&ﬁﬁﬁ th

el dasienunt. o!kltmiagmlx; the cayioHedaelgase Brpepfiogs caaér}cg%ﬁg &apsules

rel %‘?1 d&wﬂkpﬁwgﬁﬁﬂe@ BiSes M knkytel ddfhBosttRRY cﬁtoﬁal ﬂ)d'sageﬁatrts otthes
coate an enteric coatin \NPI ch, s

€ t amst tasQruP rotect
PH- el IVRREOR VHESPY Yo PRIFA) il 'é%sgt &
I NaGL¥Atibh et rdi@kesWhY dié’éstfve EI&@&&SH thle duadieges tlﬁquﬁhy nes

in the 10 duodenum o
R e o A S

tshe nsaeathinlaremdhrditagle(smgasevmwweSl@@n’fﬂﬂ%EOtgP%’i*Fsm%ﬁ“’%'P‘élfor

dos WS fle(:) c!egsm% egtr\]/g enzPh&IRR bre hﬁﬁ(r@lw Bl in W8 gﬁs&t},)én{(ﬂ‘bﬁment
capsOi® pfote e contents agaj nst g

a
i nactiheagistiy, hpyses arr@lg@@rgﬁgea@%én dg‘@é‘i*qs?/%fs Péﬂ‘%‘ifﬂﬁgr‘%“hand

the g&ﬁgeg n @@talmgﬁﬂﬁrenzﬁﬂéﬁderﬁé(ﬁb lekttagted frokh gﬁﬁbmgamsms that
enzy

conpositions or oral e for inkin
pr e ey AnTBTipSR ARG A hptdayrdeen °?‘Fﬁg | H%OT%&% ? 5 ligking.

enzymes S tible.to h{;{ﬁadeEbltth
Hanpl e g@? g‘?ﬁorﬁpoémo Sogﬁgglﬁ"l'zeﬁtﬁlégﬂt? aa%{eafgre rﬁ%tauraalelsy )

st ablbilized digpetigasiymict) @nbe FebtesitC.c. darted o galeieryse
L PaR&Rads Elno%rilgﬁle i, a g({ Q&)@@ y cdafd@ il hGhtdrib oseting fagain

pancreatic origin an l'ases. Certain digestive
enzytmsméipdal@éwmﬂté%("tﬂr act ed fromm cr oor gani sns t hat

che oal Irehisarsresaiiny os8eF Ria hy OBTRER s copes
£ONPASEdnteais 5f € cdphide @an s Pntulateirsing mrho@m@ow@mﬁm axh &gr

as t abl ; n IS
7 abrappaghe b ige iPeshBthe BUARE Y Gn SO PRSI LS

K nowgarticles bhigblets !sqltedmdnoswb@é@}ue AEdPyule oat ed with an

enteric coatln ain using, nethaods

art. The term ' partlclges" as used herelg includes fgxe pow d%mhavxng pal%cle
diameters in the range of about 1 pm) up to pellets having a diameter of about 5 mm.

30 The stabilized digestive enzyme composition can also be formed into particles
coated with a coating, wherein the coating comprises an enteric polymer. The term

“enteric polymer” means a polymer that protects the digestive enzymes from gastric
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When the conpositions of the present invention are

formul ated as capsules, 25 the contents of the
w@eapsabrecan be fornul ated usi ng net hods knownPCTIR20€8/000770

art. For exanple, the stabilized digestive enzyne

conposition can be provided in the formof particles

or tablets suited to incorporation in a capsule. The

term"particles" as used herein includes fine powlers

(having particle dianeters in the range of about 1

gm otdnt, foedxambls alpalyinpgtha isgizblretacidicof], Bl brépkgayn 30

ihe ShaR)d hafd pﬁ'oggﬁawa WHBZHIBGOIRAS d: LOHoFRR0A A Rgh

be fo art es coat ed a coating
wher & qnsqrm@at@emqt pfeeeEApAnicaE ¥ith H1e éf&?%‘l"? %nzblafsyhﬁlaﬂvebh e

: ﬁr mamno?@%ﬁfé it & i@t sEmAch, aﬁﬁﬁfé&dtao ﬂﬁe{eﬁﬁﬂ%hg% Eg)%/fr@iirggiéﬁil
e digestive enzyne astri c

BT/ (EBOUBT o TR e LR P PTGl A i e o
t hat ad fodsfiedlol enndddified inatinel @H,rnetsutlchcaa pellploeedcetato pinthalate,

rapl g{/%?j%%rSF;/lgx?tg%lcglﬂose maﬁg rox%op fn?etl‘[ ?cteﬁul&fe aﬁ:tate

hydr Fon TEP nsur e
cont actingt, agxastenaccorcsmnh@n pelymirs fuch factligesdimeyeor eppopmes
I S r g‘le%‘éér%l a% gfgﬂlgnrs a%&olpa%/tlnérs 'n%th&ﬂne&ﬂﬁ@ryﬁ!e@%%ersatﬁld

pose mai nder gastro-intesti nal
tlﬂactnethmﬂlcl @ﬁ@ﬁW@“%@@ﬁW&F%@PW%t eric poI ymer s

i ncl ude those kno in the art ﬁ 1{3 or,.
e 11 SRR S i 2t AN eaP gt BB Hiope
pht hah abganic iﬁytdniab)symas piy hlkediniaing egeint. Uithe seulfiing doatkdpagticles
hydro oxﬁr %ﬁlyed reﬁeﬁye e sI ur'm?ri%%g%%&% & % gés'?l?etsﬁablllqghd

shel PR °0F7sSyn S 'suc
pol y dgmwmnzmgsjl aydrer eslterlneqahwnyﬂrpﬁléat% ith@: C%J %Pé‘loste%n d

Cl%p 0 lstxm ed dlg&@l‘if@ é’rlz%!: Bﬁ‘&(ﬁé@ l o2 tRen®R RAMERE frto @16k Q{Q:apsules

met hacrylicaci d/ met hyl methacryl ate copol ymers. The

enteric poleyheiic [ﬁ)@&idrﬁlgitﬁfﬂfﬂ leB o 1ﬁqtglatnl't&ﬁdtdj‘.1apﬁipyrﬂﬁﬂf;nc
optlonall%lnclu [
|

I ni c erial
an aPRBFPHI'21 hﬁﬁo"’gﬂ%&‘ithe e PETop #‘n?cba e "'8 Y me‘?&uon
pr ovit@eoddial ayjibatt 4sel teaseprbectls the om;blpat@n frgmahecoidis emtiogent

conp %% t% sstom hcg agé &gét!ﬂtlg ?}ﬂpre‘gﬁtgl?eq‘ b&é@oﬁﬁ@%&ﬁ?&%n tacﬁge an

enteric coa g encaps e core. The coated 15
Qabidaheethe amglélgtestme (ieen zlyﬁ@eapwftenmr@sn thasionasd i lpss than

for myl at fhdopbQnd t@Qi SRVt RS Wl tRSoompdsi@ngnt eri ¢

polymer and the at |east one inorganic material inpart
enteric nfemahicaﬁteh@l dallﬂiﬁclﬁ&bafor agmple, dnhtkalhiifiseagent. Non-

t
IC(I‘)l\a/te Hllgtg\gdeﬁmpZeéto% %]éahglzglg ragen? mc?ﬁe hc F%mxﬁ% s Ofum s&lt@ Qalcium

rre d [ eaiﬂs; magnésiupmaatth) elusdivg seltsedmnmmn h)eandee@fcalpih@ hydroxtdesh
? e%lﬁﬂ]xtb g@oJuXesptgﬁv %ﬁ%orﬁﬁﬁaﬁ&@ttﬁ@é? Iﬁfoné é?ﬁ)odnnent the

rred i Ca reaches the small intestine
(i . ealkalinfpgngragpiddsdelc.of enzyne in the stormch is less
than about 10-20% of the tot% anount enz%l

the conpdiPridie)on tetendse rght B CHRRP P eéaé'ﬁ 1i& Ffe}%&?

for gxamea8d thd 8t [adsKete iindigahid ghargfiMiay bdmn-range of from about 10:1
to about 1:60 by weight. In another embodiment, the ratio of the enteric polymer and
30 the at least one inorganic material ranges from about 8:1 to about 1: 50 by weight. In
another embodiment, the ratio of the enteric polymer and the at least one inorganic

material ranges from about 6:1 to about 1:40 by weight. In another embodiment, the
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limting exanpl es of alkalinizing agents include

silicon dioxide, sodiumsalts, calcium salts,
woragnaeizedm sal ts, al um num salts, al um num hydPORIEPEES/000770

cal ci um hydr oxi des 25 magnesi um hydr oxi des, talc, and

conbi nations thereof. In one enbodi nent, the

al kal i ni zing agent is talc. Depending on the intended

use of the conposition, the ratio of the enteric

polymer and the at |east one inorganic material nay be

i n arigRbiee gteriepekiiaie the phicast onednosagaig matpriggragys from about

wei gBil.to dvduinmtuyereiBirne dﬁdﬂ&ﬂ&mboﬂfﬁﬁntr (i 13 ka(tlo Gf thé Beric polymer
enteric

ol ymer and 30 the at ast on
ot oot PGBt Bhac En apBhT 17 08 ks by weigh.
wei glht anoihﬁr enthnditnb@) theratio ol threamteric ‘p(hﬁne’r atd the atfleatio@e inorganic
ent er :
I’Tg tef Iaga:eflﬁ getrérso %gtl}rt] I;lbto %%ou%??%% wglg% ntna(ﬂ%[tg m%g)/dlment, the
wei glatio of 1|he emaicivelymerdyd therablntst one lierganis mARKigoBEsIRPSut
PCT/ h 8208609609 60 welol | 0 of the enteric polymer and

he at | east one’inorganic material ranges from about
5 1 to albipute eﬂnbaﬁlmbﬁ‘t M@b(ﬂlﬁbsmdnﬁ oﬁrmtdb@ge ﬂﬁﬁmltﬂ‘é%%ent
the ratio of th (51 PO| | east. one
i nor GAFTHIET AYTRSKT Sé‘f }Zﬁ et ‘fer%ﬁi“é?ﬁa‘iﬁlf’ eS4"°itei1 8‘“&%‘?5‘%6“1 25
by vvecbaghg complisingamcinteeic pcﬂym@dndmnnqrgamhenatmhﬁ sochofs tdldadn a
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| n arhdﬂ%éw “@mbimﬂ itheeystght efiee totﬂla’realabt @fthetméwbmleran@her

pol y BBbodgd: &Qﬁoﬁgamé f%@t%xtlal eagpris&%aﬁﬁl a@oﬂ@ta%Bﬁtal oraBRE 8%
from about 4 to about I n one

enbo by Feight of thﬁ ear%?fp SeitiloBecEod e, ﬂ&dgdééa@ww% ign
tihe pkamesMs agénﬂMﬂ&bﬂnﬁﬂ%eQﬂﬁWﬂO%@%&f abidlyl a@bhg @ue@ﬁs trh M)

omm PR RGOSEEh P AR BT AR R 2r7or T quhy pob 3, abous
mat eﬁ@"ﬂl abeu @516 aboitt a0%, orlaboud S5%pafithd dry bc&hng\m)gid (indwsive of all
the kaggers %&‘a&%ﬂ%@&%\% }hgxfeb gﬁrﬂi ??dr&ﬁ%ﬁpé}hﬁoqﬁnent he
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30 biodegradable material known in the art, for example, gelatin, polysaccharides such as
pullulan, or modified cellulosic materials such as hydroxypropylmethylcellulose. In
order to improve the stability of the stabilized digestive enzymes, the capsule can be

dried prior to filling, or a capsule comprised of a low moisture content material can be
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a plasticizer. Exanples of suitable plasticizers
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w@rimsaee4 tri-ethyl citrate, acetyl tri-n-butyPCT/IB2008/000770
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30  which have a nominal particle diameter in the range of about 2-5 mm. For other
applications, the core of the coated particles can be "microtabs" which have nominal

particle diameters of less than about 2 mm, for example about 1-2 mm.
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30 Conventional digestive enzyme compositions and dosage forms require overfilling
levels of as much as 65% (i.e., 165% of the required dose of digestive enzyme) to
compensate for the poor enzyme stability. As a result, there is uncertainty as to the

dose delivered by conventional digestive enzyme compositions. Thus, conventional
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wobomsabre4 and about 1-2% of triethyl citrate (PeEEREG000770
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Containers (e.g., bottles) can be closed with any suitable closure, especially

closures which minimize the ingress of moisture during storage. For example, the

30  compositions or dosage forms of the present invention can be closed with a closure
such as Saf-Cap III-A (Van Blarcom Closures, Inc.), containing HS 035 Heat
Seal/20F (SANCAP Liner Technology, Inc.) printed as a sealing liner.
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The conpositions or dosage forns (e.g., tablets or

capsul es) of the present invention can be stored in
wa@rysam2sabl e package. For exanpl e, the packageCT/EBR0E82000770
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(e.g., pancrelipase) can be coated in a fluidized bed coating apparatus equlpped with a
30  dehumidifier. In one embodiment, the coating apparatus is operated in an atmosphere
having a water content of about 4 g/m? or less, about 3.5 g/m?® or less, about 3 g/m® or
less, about 2.5 g/m® or less, about 2.0 g/m® or less, about 1.5 g/m’ or less, about 1.0

g/m3 or less, or about 0.5 g/m3 or less, including all ranges and subranges

20



In addition, it is commobn practice when packagi ng ora
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30 In yet another embodiment, the present invention provides a method of

treating or preventing a disorder associated with a digestive enzyme deficiency
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The amount of the composition or dosage form of the present invention
30  administered daily to mammals (e.g., humans) depends upon the intended result. The
skilled physician will be capable of prescribing the required dose based on his

diagnosis of the condition to be treated.
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of the coated particles for each set a process conditions is approximately the same

(Table 4), and appeared uniform, smooth and homogeneous after microscopic

examination.
Table 2
Material % (wiw)
Hypromellose Phthalate (HP55) 10.19
Triethyl citrate (TEC) 1.02
Talc 1.02
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Table 1 Dianeter 2.0 nm Weight (of 10 MI) 0.074 ---
0.086 g Thickness (nean value of 10 MI) 2.2 0.2 mm

whlarodnexs4 0. 5 - - -
at 25 rpm 0.0 ---

2.Kp Friability* (20 g of RMIF/B2008/000770
2.5% 15 *USP net hod Pancrel i pase Mr

was coated with a coating fornulation (Table 2) using

a

fluidized bed G att-GPCGL apparatus equi pped with a

Munters ML 1350 dehum difier in the process airflow

The coating process was carried out with
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ss air
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FEenenb6%oi St ure conte
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each batch

tAk&orzoat i ng wei ght 20
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otal wei ght of the coa

ately

ted B0 c| e

s. The

conposi tion

process conditions is approxi mately the sane

of the coated particles for each set a

(Tabl e

4), and app

Ted uni form SyRRREN and honbgeneo

us after

m croscopi ¢ examnation. Tabl € 2 [Vaipgsdealaifo (INY-/ W
Hypronel | osg Pht hal ate (HP55) 10. Lvoisttifeaddaydnt Ci t rat e
(TEC) 1.02 (fatc 1.02 23 WO 2008/|10226xhm’)
PCT/ | B2008/ O@gAvg3 Et hanol 96% 79.{/8 Aceégone 7| 99
100. 00 Tabl{@ogigrocess Air Mboistlure Content | Lot
(/nmB) POALGP9R1® POAL67 0.4 P9AL70 336 Table 4
Table 4
Coating
Composition %
Material (wiw)
Pancrelipase MT 85.00
Hypromellose Phthalate (HP55) 12.50
Triethyl citrate (TEC) 1.25
Talc 1.25
100.00
5 The three sets of samples (i.e., P9A165, P9A167, and P9A170) showed
residual moisture contents corresponding to the moisture content of the processing air
flow (Table 4).
Table 5
Loss on Drying
Lot (%)
P9A165 2.8
PI9A167 1.1
P9AL170 1.7
10 The influence of residual moisture on the loss of activity over time was

evaluated under accelerated stability conditions as follows:

Hard gelatin capsules (dosage 20,000 IU Lipase) were filled with the three lots
of coated Pancrelipase MT minitablets described above and stored at 40°C at 75%

relative humidity in sealed Nialene bags.
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Coating Conposition % Mterial (ww Pancrelipase

MI 85.00 Hypronell ose Phthal ate (HP55) 12.50
waeoostibebs citrate (TEC) 1.25 Talc 1.25 100. 00PCBIBRES/000770
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three sets of sanples (i.e
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r

esi dual
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corresponding to the noisture content of the

processing air
Lot P9A165 2.8  P9A167 1.1

flow (Table 4).
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00 B PO(-46%
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nonf
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RRALST <t.o¥ohge.
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5 B(d8%hoimiy] N Tadsl2(-2B%

| oD Actiigk e

(1

A4 1TPIALES) ( 2.

activity)
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(- 46% POA167 (1.1

activity) 46.2 (-28% activity)
The results of Table 6 show that improved stability is provided by

64.5 53 (-]

5  compositions having a moisture content of less than about 2%. Alternatively,
improved stability is provided by coating under an atmosphere with a moisture
content of less than 3.6 g/m3 to 0.4 g/m3.

Example 2
10 Pancrelipase MT particles were coated with two coating compositions
containing different amounts of talc (Table 7).
Table 7
Composition % (w/w)
Material Low talc content | High talc content
Hypromellose Phthalate (HP55) 10.190 5.825
Triethyl citrate (TEC) 1.020 0.580
Talc 1.020 5.825
Ethanol 96% 79.780 79.780
Acetone 7.990 7.990
100.000 100.000
HP:TEC:Talc ratio 10:1:1 10:1:10
Total solid content 12.23% 12.23%
Coating trials were carried out using a fluidized bed Glatt-GPCG1 apparatus
15  equipped with a Munters ML 1350 debumidifier in order to assure process air flow at

a low moisture content (i.e., lower than 1 g/m3). Coating weights were approximately
15%. The theoretical composition of the two batches is reported in Table 8.

Microscopic examination indicated that the coatings on all samples were smooth and
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POA170 (1.7% 63.8 53 (-17% activity) 44.8 (-30%
activity) The results of Table 6 show that i nproved

W@ @Bilhi2ey i s provided by 5 conpositions havi nBCEHIB2008/000770
noi sture content of |ess than about 2% Alternatively,
i nproved stability is provided by coating under an
at nosphere with a noisture content of |less than 3.6
g/nm3 to 0.4 g/nB. Exanple 2 10 Pancrelipase MI
particles were coated with two coating conposjtions
contheinngenepus!i Refsidnal moisarprenients were tngilsefe% TalsseerAyingdphie
7 osition % (ww Mterial Low talc content High
tal c’'content Hypronellose Phthalate (HP55) 10.190
5.825 Triethyl citrate (TEC) 1.020 0.580 Talc 1.020
5. 825 [Ethanol 96% /9. 780 7&biE80 Acetone 7.990 7.990
100. 0J@.ZRW0. 000 HP: TEC: Tal d r ath9a230: 1:]1 1®@9%240
Total {Sol1d content 12.23% 12.23% Coatijng trials were
carri gl usi ng a fl ui di zedLbewlc@eent - |GRREIalc content
appar dtus 15 equi pped wit h a Mint drospition3s Ov/w)
dehumi [@adcretipase MDr der to asslure 36.6¢kss air 86880 at | a
| ow myjiispomell@onitetdte (PS8, , || owerl26¢an 1| g/ nBY.143
Coat i Ngriewylghiag (RBCE appr oximat el ¥-2505%| The 0.714
t heor efffacal conpositi on of the twb2fht chies is7déhort
in Tabl e 8. M croscopi c_exani nati08400 ndi cat eH0108kht t he
coatings on all sanples were snmooth and 25 WD

2008/ 102264 Wsi dual
noi st ure contents—were neasur €d DY [@&on@lyRgY| NY

(Table 9). T tgzlte 8 Batch P9A230 P9A240 ohpterial Low
tal ¢ content pagiy tatccontent — COpposi bigon % [w/ w)

P9A240 0.9

o

The effects of the different coating compositions on the loss of activity over

time were evaluated under accelerated stability conditions as follows:

Hard gelatin capsules (dosage 20,000 IU Lipase) were filled with the two lots
of coated Pancrelipase MT described above, and stored at 40°C and 75% relative

10  humidity in sealed Nialene bags.

Lipase activity was checked after 1, 2 and 3 months of storage as shown in

Table 9.
Table 10

Time zero | 1 month | 2 months | 3 months
Batch Lipase (IU/mg)
P9A230 64.5 57.6 49.6 523
Low talc (-11% (-23% (-19% activity)
content activity) activity)
P9A240 65.3 58.2 60.62 59.6
High talc (-11% activity) | (-7% activity) | (-9% activity)
content

The results showed that the loss of activity after three months of storage under
15 accelerated stability conditions is significantly lower for samples coated with a high

talc content coating (Lot P9A240). Accordingly, increasing the talc concentration
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Pancrel i pase MI 85. 000 85.000 Hypronell ose Phthal ate
(HP55) 12.500 7.143 Triethyl citrate (TEC) 1.250
w@20084022¢al ¢ 1. 250 7.143 100. 000 100. 000 TablBCPIB2068000770
on Drying Lot (% P9A230 0.9 P9A240 0.9 5 The
effects of the different coating conpositions on the
| oss of activity over tine were eval uated under
accelerated stability conditions as follows: Hard
gel atin capsul es (dosage 20,000 |U Lipase) were filled
Wi t fromhpproximatelytls to efprexiadtey 7Rasselisan pigEE@nNIPPREST S b d
abO\ég @gtg%ﬁtgored at 40C and 75% relative 10 humdity
in SEAME I'al ene bags. Lipase activity was checked
after 1, 2 and 3 nonths of storage as shown in Table
9. Table 10 Tinme zero 1 nonth 2 nonths 3 nonths Batch
Li pd&em®i Hg) P9A230 64.5 57.6 49.6 52.3 Low talc
(5 ] 1% ( - BR%frbotsd X% Aiag tonpboyilion sobyaiteas evalwpted/ byt prgparing "high
activity),P9A240 65. 3 58, .2 94 if @bk 6(exkdp?o
o 1T 4 D945 Gl B for Gnie BB ok AR cloddy
r es ubat the sthanb@6elvtiand, 86 Weeryacsfonasolvertivay rea’raff‘érW"PHP%/g
nont Q%n%f,r&,qul?ge under 15 accelerated stability
condrti on%s I's Significantly | ower for sanples coated

with a high talc content coating (Lot P9A240).
Accor dingly, increasing thaablaic concentration 26
2008/ 102264 PCI7TB20087 000770 fr aemppgtioxtertatol v 19
" to apiBiEmIely 7% resul s || Dowiafgrohterg antligh talc content
| MPr OVi§RBidkssl1dsEPhihalate (HPS55) 10.190 5.825
Triethyl citrate (TEC) 1.020 0.580
Talc 1.020 5.825
Acetone 87.770 87.770
100.000 100.000
HP:TEC:Talc ratio 10:1:1 10:1:10
Total solid content 12.23% 12.23%
10
The coating trials were carried out using a fluidized bed Glatt-GPCG1
apparatus equipped with a Munters ML 1350 dehumidifier in order to assure process
air flow at a low moisture content (lower than 1 g/m3). Coating weights were
approximately 15%. The theoretical composition of the two batches is reported in
15 Table 12.
Table 12
P9A318 P9A352
Batch Low talc content | High talc content
Material Composition % (w/w)
Pancrelipase MT 85.000 85.000
Hypromellose Phthalate (HPSS5) 12.500 7.143
Triethyl citrate (TEC) 1.250 0.714
Talc 1.250 7.143
100.000 100.000
Lot P9A318 complied with commercial product specifications, but Lot
P9A352 did not pass a gastro-resistance test. Microscopic examination showed that
20 the film coating of Lot P9A352 was not as smooth and homogeneous as other coated
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Mat er.i al
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gkl Hypronel | ose
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POA

18 conplied wth commerkblall3 pr oduct

spelci fication

Tibalzerbot | IP@AB52 di {2 motthpass |3 months

gasfBdichr esi st dnce test. M crostippedUérgm nati on showed
t haf(P9A318 63.6 59.5 60.4 554
Low talc (-6% activity) | (-5% activity) | (-13%
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10
The stability of Lot P9A318 is significantly improved compared to the
stability of Lot P9A230, which was prepared with a similar coating under similar
coating conditions (Table 14). It therefore appears that replacement of 96% ethanol
with acetone in the coating formulation provides a significantly lower loss of enzyme
15  activity over time.

Table 14
Accelerated stability at 40°C+75% R.H. 1 month |2 months |3 months
Lot HP:TEC:Talc | Talc content Solvent Lipase (loss of activity)
P9A230 10:1:1 Low Ethanol\Acetone -11% -23% -19%
P9A240 10:1:10 High Ethanol\Acetone -11% -T% -9%
PY9A318 10:1:1 Low Acetone -6% -5% -13%
Example 4

CPS gelatin and HPMC (hydroxypropylmethylcellulose) capsules were filled

20
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40C andaiforbde 8t HPRIHFELEi § 3% thd t§ aa{oes@hré\lkeaél sn@ss b@g 3%

Li pase activity was neasured ‘Hﬂﬁ
of stYpHEResIETSHbIRHC] th 2epelppied %émht’&ra @01153(4%%&“ o) {flaiwe
MONt Rundid iR Bdnkptes BediBEMddSn NiBRhCHagd, brfidlipese @ddvitg waP8AAlBer 15,

adi D R0 aThe e BRTosRb ol B IRBIE Fhe L bt 1 1y

of Lot tly inproved conpared to
t he gbu Il Cb§?’ssdﬁ§m§%_mm_cJu@5_mmd W th

a sin1|ar coating under |sinlar TARE Ihg condit] ons

(Table 14). It thereforp_appedr@T PHAFSREN acenent of
96% et hanol _with acet ohe LOAS OH&TRASH AGHVIRY %l kt i on
provi des a pi gnifMEant | y GPEWELATHY | GfS 58%?1‘@‘“ 15
activity ovpr tinme Table 14 Accelelat edried) ahi | ty at
40C+75% R 1 Hofih [ 2| nont bs%3 poht hs = 31%t
HP: TEC: Tal cLTal 30 ¢t ent  Sob ¢e®t L -3 f
activity) P9A230 10:1:1 Low Ethanol \ Acetone -11% -23%
-19% P9A240 10:1:10 Hi gh Ethanol\ Acetone -11%-7% - 9%
P9A318 10:1:1 Low Acetone -6%-5% -13% Exanple 4 CPS

gel atin and HPMC ( hydr oXypropyt mgEBYEGel | ul OSE)

capsules were filled 20 WTtTh L gePhbcaddsigoat €d I|i pase
conpositions. The water [CONtenpsOOrAEAE A capsules is

28 TIME GELATINE CPS | HPMC CPS
(dried)
30 days -11 -1
10
TABLE 17
LOT P200450653
LOSS OF LIPASE %
TIME GELATINE CPS | HPMC CPS (not
dried)
30 days -14 -8
90 days -32 - 18

As shown in Tables 15-17, lipase compositions in HPMC capsules show
significantly higher lipase activity after storage for 15, 30, and 90 days under
accelerated stability conditions and dried HPMC capsules offer better stability than

15  those which contain equilibrium moisture levels.

Example 5
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WD 2008/ 102264 PCT/ | B2008/ 000770 approxi mately 14%

and the water

wap@sasizeat el y 4%

was dried to a noisture | evel of

content of HPMC capsules is
In additi on one set of HPMIPCHE0082®0770
| ess than 2% All
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Table 18
% activity LOD %
HPMC months 40° C/ 75% RH months 40° C/ 75% RH
Batch 0 1 3 6 0 1 3 6
P200550 | 503 100 100 105 101 1.6 1.7 1.6 1.5
P200550 | 865 100 96 101 102 1.7 2.1 1.6 1.8
P200550 | 500 100 102 101 93 0.8 1.9 1.7 2
P200550 | 861 100 97 103 99 1.5 1.7 2.0 1.4
P200550 | 502 100 100 99 93 0.4 1.4 2.3 2.0
P200550 | 859 100 103 103 97 1.1 0.7 1.9 1.3
Average 100 100 102 99 1.2 1.6 1.9 1.7
% activity LOD %
Gelatin months 40° C/ 75% RH months 40° C/ 75% RH
Batch 0 1 3 6 0 1 3 6
P200050 | 981 100 90 92 81 2.9 3.0 3.0 2.8
P200050 | 975 100 89 79 66 2.7 3.2 3.1 2.8
P200050 | 977 100 96 93 87 3.2 34 32 2.9
[ Average [ 100 | 925 | 8 | 77 | 30 | 33 [ 32 2.9
Example 6

The effects of storing capsules containing lipase compositions in packages

containing a desiccant were evaluated by measuring lipase activity in the samples

after 30 and 90 days of storage under accelerated stability conditions (40°C and 75%

relative humidity; samples heat-sealed in Nialene bags). As shown in Tables 19 and
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29 WD 2008/ 102264 PCT/ | B2008/ 000770 GCel atin and
hydr oxypr opyl net hyl cel | ul ose capsules were filled with
W@ o@saa2bi pase conpositions Mnitablet form TPRET/1B2008/000770
coating for the conpositions of the gelatin capsules
(P200050) contai ned approxi mtely 10% tal c, whereas
the coating for the conpositions of the
hydr oxypr opyhnet hyl cel | ul ose capsul es (P200550)
contai ned 5 approximately 33%talc. The coating )
C ONPOSiphde @Brs/itywiarsenificindy highe it phelrpgtscantainiig a desfeggnt gidiih 9
Tabl e 18 ar.e . 8 abicon observed
af t @?‘psé Sotﬁéa%gq% %‘ﬁ%%eﬁmtg%gééq%g@%%anggfﬂge%?l ity conditions
with the noisture content of the conpositions. As
shown in Table 18, higher levels of |ipase activity
corr elat BESICEANTSwer evel s of noisture in the
GONMIRSikdahON - sillcp gAdOTylvelFrbagsconposi tions filled in HPMC
capkiesn@r emdBculEieves inabive®tohgn conposi tions fill ed
in to gelatin capsules. Table 18 o activity L OD %
HPMC nonths 40 _C 75% RH months 40 CL _75% RH Batch—0
136013 6[ _P200550 503 100 BARLEIA% 101 1. 6 1.7 1.6
1.5 P200550 865 100 96 101 H@SS QF BEIPASE Y% g
P20P5500860 100 PRORSaTE B8 . @2%.4@51‘.‘ 3 LR 8505145
0

100| 97 103 99 | 1HBME cps @lrigd)1 | HP S@E‘
98 D. 4 1.4 2 3 2 uypdepeapinngl gndeiip@liha 4
1.9 1 30 dayer Age 10001400 10R 09 174 1 g 3
act Lvi PQ/daym 4 Cel atith nonths 40 &2 75%-RH—
C 75% RH Batch 01360
U

92 81 2.9 36-3628—"F2

3.2 3.1 2. 8—P266050-977 100 85Sior BPASES 3. 4 3.2 2. 9
,Aev'er.rﬂfm 10 92P 30
The @F]‘Igect S OE{Pﬁd?COJ g Gapgul &s GMeAltni Ng | | p@gLdesiccant 2

conpositions in &gﬁ ages

30 days -8 -8 -5

90 days - 18 -14 -10

10  Example 7
Pancrelipase MT particles were coated with two coating compositions having
a level of talc intermediate between the "low" and "high" levels employed above
(HP55:TEC:Talc=10:1:5), using either acetone or a mixture of ethanol/acetone as the

coating solvent. The theoretical composition of the two coating suspensions shown in

15 Table 21, below.

Table 21
Composition % (w/w)

Material Intermediate talc content
Hypromellose Phthalate (HPSS5) 7.644 7.644
Triethyl citrate (TEC) 0.764 0.764
Talc 3.822 __ 3822
Ethanol 79.780 AR AT
Acetone 7.990 87.770

100.000 100.000
HP:TEC:Talc ratio 10:1:5 10:1 :3
Total solid content 12.23% 12.23%
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contai ning a desiccant were eval uated by measuring
i pase activity in the sanples after 30 and 90 days
woboostian2egge under accel erated stability condi t POTEB20e8X80770

and 75% relative hum dity; sanples heat-sealed in
Ni al ene bags). As shown in Tables 19 and 30 WD
2008/ 102264 PCT/1B2008/ 000770 20, |ipase activity is
significantly higher in packages containing a
desiccant and in capsules that are dried bel ow their
ESU|I|briun1nDisture content. 2) DESI CCANTS 5

si cca : ' X
mol ecul ate$PEPES ma‘fsw L? ,;D{%ﬁ%& ﬁdﬁ%@%ﬁig‘,[gﬁ?&gﬁ ndt: >
LI PAﬁﬁrémsEqwe@mm%@m Niip | 59 dersiBier i ofdepssrst) BPaess

HEME C PRl b cottiMiokd thah Aineg) HPMC cps (dri ed)

in
no desi’ccant desiccant 1 desiccant 2 30 days -1 +4 +1
90 days ﬂeQJangesQ/ereTp‘P@aEd BPcdafpShdFantLIDASEM Valkl dvEing weight

P200450653 i n PZO HPMC P20
HPMC! apeoxiiprtdp & deyi‘rﬁe ﬁf‘f{‘esnf’eﬁeﬁgep eéfvgggnn%?%ova %?FCM% e

30 dalyént a8 thiBe bzﬁcheQ@ereI prggared Wi an adetbne ¢@ting QIVEXaRS e 7

Pancy el i pase M. .
co n.d feltlpag ﬁ%n‘lrﬁ)éltl a w 1cﬁ LVFSS' thM?aFn% ff&%ﬁg%@?tﬁ\%eg ?sn%ﬁﬂf)ré t@ée;“@)t' inng

bet vieele 22he "| ow' and “high" |evels enployed above
(HP55: TEC:. Tal ¢=10: 1: 5), using either acetone or a

i:ﬁ Xtrure Of et hﬂnﬂl | acet one < 1 ho Coa‘_= ng SGI Vev‘lt
Theltheoretical conpositi m,’,l“agl,eii he t wo—eoati-he
\JUQLI I\‘J
ow. Table 21

suspensi ons shown in 15P?é6% : B Z&%éw

Conposi ti 0
Conmt enlt tion % (ww Mat thanol Acetone @A%b?—b@zkéﬁé —P9A4TT

Batch as solvent Acetone as solvent

Material Composition % (w/w)

Pancrelipase MT 85.00 85.00

Hypromellose Phthalate (HP55) 9.37 9.37

Triethyl citrate (TEC) 0.94 0.94

Talc 4.69 4.69
100.00 100.00

Microscopic examination of the coating for all six samples appeared smooth
and homogeneous. The coated Pancrelipase MT particles were then filled into HPMC
capsules and packaged in glass bottles containing desiccants (molecular sieves). The

15  bottles were then sealed, stored under accelerated stability conditions and lipase

activity was evaluated at various time periods as indicated below in Table 23.

The packaging conditions for each sample was as follows. Twelve HPMC
capsules (dosage 20,000 IU Lipase) and 1g of molecular sieves (Minipax sorbent-
Multisorb) as desiccant were put in a 30 mL capacity glass bottle. The bottles were

20 closed with Saf-Cap III-A, containing HS 035 Heat Seal/20F printed as a sealing liner
and stored at 40°C/75% RH.
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Hypronel | ose Pht hal ate (HP55) 7.644 7.644 Tri et hyl
citrate (TEC) 0.764 0.764 Talc 3.822 3.822 Ethanol
w(@ 20088@24cet one 7.990 87.770 100.000 100. 000 PCT/1B2008/000770
HP: TEC. Tal c ratio 10:1:5 10:1:5 Total solid content
12.23% 12. 23% 31 WD 2008/ 102264 PCT/ | B2008/ 000770
The coating trials were carried out using a fluidized
bed G att-GPCGL apparatus equi pped with a Munters M
1350 dehum difier in order to assure process air flow
at a |l ow noisture content (lower than 1 g/n8). 5 The
bat ches were prepared by coating the Pancrelipase MF
at|a coating weight of app{glkaately 15% Three
bali than ettramot 7aget onv COQFI ng
solv . e|batcheg were |pggepared|w 120 | 180
acet %%&ﬁ%&ﬁ%ﬁsol vent .dfyI nddayg hgzr &dps a?o"*t’& n%%"é{? tdiyo hdays
whi chye wés tsaeensanme for jall | si x patghes, |is shown |bel pw
i n{__Tablfe 2Z. 10 [apkaU 4 A48, + E@Mﬁﬁ nd
Et hanol |/ Acet one PYRAEE 26-;0 306%@72%-490%%7 865% ch—ais
sol ¥R | AGSLRRR0AS "/sltﬂDveh‘% bt kP 41 Oénﬂrpp*@i | Bl pgd [ 0
(wmfw) Pancreli pa<<=(L 85. 90,,85| % Bypronel | 0g8€ | na | na
Ph{hal ate (HP55) 95709 37|71 ef citiate (TEC)| 0.94
0. $4—TatT 4. 69 4 Pse 300. VU TO M ¢rosc )pl Sl m
exani natli on of theyemat| G| é¢ a?5|7 sP% gatfpl es™ | ™| "
appear ed snoot h epmp ety TEREISE 03 NE ggoat 6¢ nd | nd | nd
Panby P &&%"é‘g‘}\?ﬁ”"‘" ;‘j‘{i’. e 'rolz,‘r fied Thto FPNVC
capsul eg and packagedoi n gl ass pewt|l @8 Gortail nhhg| nd | nd
desgi ccants (nol ecylkdritys] eves)  IThe

Lipase U
. 59.7 62 61.5 nd nd | nd
USP/mg 63.01 61.4

P9A486 | Ethanol\Acetone % LOD 1.6 0.2% 0.6% 0.5% 0.4% nd nd nd

Lipase

(loss of 3% | 5% | 2% -2% nd nd | nd
activity)
Lipase U 629 651 | 655 | 647 |66.7]63.1
e | 640| 62 |6 .

P9A405 Acetone %LOD | L3 0.3 0.3 0.3 0.4 0.04 06| 02
Lipase
(loss of a% 2%l 2% | 2% | 1% | 4% |-1%
activity)
Lipase U 621 624 | 626 | 587 |67.0|614
| 49| 653 |62 .

POALT6 Acetone %LOD | 12| 04 | 10| 13 | 05 10 |10 ] 06
Lipase
(loss of 9% | 4% | 4% | 4% | -10% | 3% | -5%
activity)
Lipase U 60| 672 | 697 | 644 |73.4]662
obymg | 87| 717 | 68 .

POAATT Acetone LoD | 111 o0z |03 | 10 | 00 | 06 |07 ]o04
Lipase
(loss of % | 1% | 2% | 1% | 6% | 7% | -4%
activity)

As shown in Table 23, the three samples prepared with the ethanol/acetone
coating solvent showed similar losses in lipase activity. After 2 months of storage,
5  two of the samples prepared with the acetone coating solvent did not exhibit any loss

of activity, and the third showed a 4% of reduction of activity. This suggests that
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15 bottles were then seal ed, stored under accelerated
stability conditions and lipase activity was eval uated
w@roosani2eus tine periods as indicated bel ow i nP@EIB2608/000770

23. The packagi ng conditions for each sanple was as
follows. Twelve HPMC capsul es (dosage 20,000 IU
Li pase) and |g of nolecular sieves (M nipax sorbent-
Mul ti sorb) as desiccant were put in a 30 nL capacity
gl ass bottle. The bottles were 20 cl osed wi th Saf- Cap
11 lsaﬁ,pws gf&bﬂémmhéﬁeﬁ&&ohﬁ@mlﬁ@aﬂb 20f spbletitap darapdes g
sealin store 75% RH. 32 WD
20089511 ‘?JZ‘%IQI ﬁ%‘yedgaé%%f?mgabl e 23 Accel erat ed
stability at 0O 30 120 180 40C+75% R H. days 20days
days 40days 60days 90days days days |ot Sol vent
Li p&sanple $9. 0 67.0 72.4 62.6 64.7 nd nd nd USP/m
EgAﬁﬁgro%fg@?Fl \Ace]Eong %LO) 1.0 0.50.2 0.2 0.6 nd nd
I pase 0SS O % 9
Li pasepLT"?RBO‘Gde?fB“*?r eoes 18" Oéagé(g"”g{loatap " ggre adiﬁ%’/h oY)
PgAﬁ&ﬁanEbﬂ'é@ﬂﬂhh aBle 8 tvan sgiifida@ly rdduted) The Pangrelipage l@er@l wiel nd

(Il os % - 6%, Q%
Li pé%k?ﬁj? ViéBp dsl6§""165d ef) 1/%% 1’8}0 gﬁ ?Uggfcgg/ﬁ{jﬁ@npalﬁ’%teé vity)
rF: 3 Aﬂr 3 6 n ?&%Qrﬂg\e%ﬁﬁa%ﬁete{% LEPsd tcﬁob@u?m{@c@)ta@%s(@“pﬁ% QLtkA%

oS -3% -5% -2% -
ot (hgiolyy lopriee. 6 BRronesth s urgargioas 18 gty M,
63. :Lhov‘kﬁﬁ)/l‘ﬁme 24.

Table 24
Lot P9A402 Values
Diameter 1.5 mm
Weight (of 20 pT) 0.071 g (0.070 -- 0.073)
Thickness (as mean value of 20uT) 1.73 mm (1.70 --1.77)
Hardness (as mean value of 20uT) 4 Newton (3 — 5)
Friability (20g of pT-30 min at 25 rpm) 1.80 %

Lot P9A402 was coated in a fluid bed Glatt-GPCG1 apparatus equipped with a
Munters ML 1350 dehumidifier in order to assure process air flow at low moisture
15 content (lower than 1 g/m3 ) with a suspension having the composition shown in
Table 2. A coating weight of 22% was obtained. Microscopic examination of the

film coatings indicated that all of the samples appeared smooth and homogeneous.

The theoretical composition of the batch Lot P9A422 is shown in Table 25.

Table 25
Standard coat

Lot P9A422 Composition % (w/w)
Pancrelipase MT 78.00
Hypromellose Phthalate (HPS5) 18.34
Triethyl citrate (TEC) 1.83
Talc 1.83

100.000

20
Two other batches of microtablets were prepared as described above, and their

properties are shown below in Table 26.
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P9A405 Acetone % LOD 1.3 0.3 0.3 0.3 0.4 0.04 0.6 0.2

Li pase (loss of -1%-2%2%2% 1 % 4% -1% activity)
wh@age2ts 64.9 65.3 62.1 62.4 62.6 58.7 67.0 6RCHIB2008/000770

USP/ ng P9A476 Acetone % LOD 1.2 0.4 1.0 1.3 0.5 1.0

1.0 0.6 Lipase (loss of 1%-4%-4%-4%-10 % 3% -5%

activity) Lipase U68.7 71.7 68.0 67.2 69.7 64.4 73.4

66.2 USP/nmg P9A477 Acetone % LOD 1.1 0.2 0.3 1.0 0.0

0.6 0.7 0.4 Lipase (loss of 4% -1%-2%1%-6 % 7% -4%

actiivity) As shown in Tabl @237t he three sanples

r gpatred—w-th—the—etianol coatimg solvent
FSJ hoWbetagtérisiidsar | osses in %%Eggﬂfm ivity %ﬁtfp9é€r59)

nor@a?nqur storage, 5 two )ﬁ,stn{g[e sanpl es pnepaned with
t hg—acetome ctoating sof vent di d not exhi hoh7anY.0ldss

of 1aghiny{dr¥e ynd the thirdoshonedre- darxf oneduction of
actimglkiess ;a@%apguggee@ts ‘that 33 WD 2008/ 1022 a4n (1.69 -
PCT/,bB008/ 000770 sanpl e<>1p3mﬁﬁmed Wigsh |t1188) acet one
cogting solvent are $ an, sa epar d
Wi t ﬂi__[ﬁés_séﬁiwwal@fogl .%35’61 Qn%) an S%ﬁﬁﬁc 6%,
M ché‘F%l}rb‘P’é%%obeﬁgH\ﬂadg flﬂw]tgg r ch0| ces fgrozglosage

f orldRiPat i ons—were—rade—-AwRI-H—the—dimenstons—of—the
tablets was significantly reduced. The pancrelipase

bl end \NaBancrtemblseexhtcmthblMstmrer@@tmjw11h @e ofitvigisesresisiops haying

mm nad) d e ChER" o € &3&1&ab
g R g S

Wi th
10 f(HPEHLTEG: WHIQM Uﬁlhaﬁthzf BOPHISPIRENTR Bicfhangfpacetone as 2
%‘sh &ggél%tﬁ%bl@&’])l_ot 9A402 are shown in Table 24.
abl e

The six trials were carried out using a fluidized bed Glatt-GPCG1 apparatus

equipped with a Munters ML 1350 dehumidifier in order to assure process air flow at
low moisture content (lower than 1 g/m3). Coating weights were approximately 22%,

and microscopic examination indicated that the coatings were smooth and

10  homogeneous.

Table 27
Coated pT Solvent Uncoated pT
Lot. P9A460 Acetone Lot. P9A402
Lot. P9A458 Acetone Lot. P9A457
Lot.P9A463 Acetone Lot. P9A459
Lot. P9A473 Ethanol/Acetone Lot. P9A402
Lot. P9A466 Ethanol/Acetone Lot. P9A457
Lot. P9A468 Ethanol/Acetone Lot. P9A459

The theoretical *compositions of the batches are summarized in Table 28.
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Lot P9A402 Values D aneter 1.5 mm Weight (of 20 T)
0.071 g (0.070 -- 0.073) Thickness (as nean val ue of
WQ@QB/142268 nm (1. 70 --1.77) Hardness (as neanP@HIB2ESK00770

20T) 4 Newton (3 - 5) Friability (20g of T-30 mn at

25 rpm 1.80 % Lot P9A402 was coated in a fluid bed

d att-GPCGL apparatus equi pped with a Minters M. 1350
dehum difier in order to assure process air flow at

| ow noi sture 15 content (lower than 1 g/n8 ) with a
suspensi on _having the conposition shown in TnhlJc:\r 2 A

coafi ng wei ght of 22% was obt ai Bee 284 crosco

exafri nation of the film ®8A#G6nd8A#Gidi TAYEd th%%A"’é% 1 P9A460 ~POA463

of {Baxhsanpl es appear ed| srfitdp/ ?ﬁtpnﬁrﬂ&ﬁﬂl@ﬂé@ ; tone as solvent
t heQVeteiidtal conpositionlof the batch Coppesgian Jo(w/w)”

showenFmlippssg ML 25 Table 25 Standd¥H coat— Lot paAgn3:00

CompawirerhedigseoBhehaet)HPEI her el | pase P 78,00 Ll? ;5]

Hy p 1 Guinthyl eisete (RERal at e { HPS5) 18 3437 TriethyH eitrate L7

(TEQJald. 83 Talc 1.83 100 000 20 ¥ ot her Hatehes ofs oo
Al b

m crotablets were prepated as ded09-60, .4 abovel

their properties are shown below in Table 26. 34 WO

2008/ 102264 PCT/ | B2008/ blets described ab

Char act eﬁ? i BEPBY PGA 3@7?12%% thﬁ’goﬁfggggﬁaaﬁse or 1.5 mn

1. 5 amrpAk&iAd glagsogOcontainiig gsiccinsf (m@Beotyr sgvery 2Thg bpgesovar

fiK ec%ﬁt 6@ Hgﬁ')@f]H&@béh@’Z@lf prihted4s §¥¥nling

(1 ég 0105%91;?711@;1%%}? gnidg 83) 82) H%t(d ﬁas (as

e arlingizdng etorgfl u@@q’?ec@erﬁe%t%ﬁx g)ndltlel)s (gO five 6)
humidity). Twelve MPMC capsules (dosage 5,000 IU Lipase) and 1g of molecular
sieves (Minipax sorbent-Multisorb) as desiccant were placed in a 30 mL capacity

glass bottle. Lipase activity was measured at 20, 30, 40, and 60 days of storage as
10  shown in Tables 29 and 30.
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Friability (20g of T-30 min at 25 rpm 1.99 % 2.02%
Pancrel i pase mcrotablets were coated with one of two

WG aepamesons havi ng
bet ween the "high" and "I ow'

(HP55: TEC: Tal ¢=10: 1: 5) ,

m xt ure

(Tabl e 27).
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5 coating sol vent
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78.,00 Hypronel |l ogesPhipal ate (HP55) 13175 1B. 75
Tr i| pgayd | EGbdonadend | ADD 11,37 0537 04Tabe 6.88 6.88 | nd | nd
100. 00 200. 00 HPNQ.igps|capsules ware fijl lediwith the
coat ed ni crot abl et|slog@stri heti%abdbig, -2&4nd hHckew! jjnnd | nd
gl ass bdttles contlatiidng ddsiccants (molleculfr
sigves).| The bottl e%%"\ﬁ?‘e &8l 589 [57.7] 594 | 584 | nd | nd | nd
USP/mg
P9A473 | Ethanol\Acetone | % LOD | 1.8 0.7 0.9 0.0 0.0 nd nd | nd
Lipase
(loss of 2% |4%| -1% | 2% nd nd | nd
activity)
Lipase
U |624} 654 |643] 629 | 650 | 623 |65.5]62.6
USP/mg
P9A4SS Acetone %LOD|30| 01 {05} 00 [ 00 | 06 |13 03
Lipase
(loss of 5% 3% 1% 4% 0% |5%|0%
activity)
Lipase
U 569 582 |592| 583 | 60.0 | 57.6 |62.2]568
USP/mg
P9A460{  Acetone %LOD| 17 ] 007 {03 | 00 | 00 | 00 [06]02
Lipase
(loss of 2% [4%| 2% | 5% | 1% [9%|0%
activity)
Lipase
U [627] 63.8 |622| 615 | 59.8 | 54.5 |62.6|58.6
USP/mg
P9A463 Acetone %LOD| 16| 23 0.5 0.0 0.0 04 06|05
Lipase
(loss of 2% |-1%| 2% | 5% |-13%|0% |-7%
activity)
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5 then closed with Saf-Cap I1l1-A, containing HS 035

Heat Seal /20F printed as a sealing |iner and stored
wapasnornetel erated stability conditions (40C apdr/mv68/000770

relative humdity). Twelve MPMC capsul es (dosage

5,000 I1U Lipase) and | g of nolecular sieves (M nipax

sorbent-Miltisorb) as desiccant were placed in a 30 nL

capacity glass bottle. Lipase activity was neasured

at 20, 30, 40, and 60 days of storage as 10 shown in

Tabl es 29 and 30. 36 WD 2008/ 102264 PCT/|1B2008/ 000770

Tabl e_29 Accel er 0
180 UMOC+75% R H days daydaBEde davs davs davs—day
days | Peteleguipd gmilityahdSE+1p ¢ 20 §ay51 35 daY ¢0¢is | I
nd ndlnd pQAdﬁdl'HQD’/n‘n Et hanol\Ae ';'Lr\nln n |m. 1L = .
0.4 ol 0 nISREBhG i nace L ool REC JossgEaCTsmy z o]
i ol B9A466, o1 | Bthanol\Agerage t o [\ 4% [0 0% o1 "% ol A%y
P 68 o LTBOAGHEES £ harlor Cacds (A on 1 gl A%
0.4 0R9AGTH ndbBanolAcetone o o206 T A% T pr T T-2%
4 1l POAEES v ddsetque no oo Ty el g5 o a0 ol el v, T i
nd nd |80 m pRGCERS™ £t hanel ‘\\N;‘::FZ::.. J’}J’r :%é RTINS o
0.0 O/TPAIES g AR pase (1-ods— 37" o 5 b 28 o3

nd nd nd activity)

All three samples prepared using an ethanol/acetone coating solvent showed
similar behavior and after two months of storage, the loss of lipase activity was 2%-
5 4%. After two months of storage the loss of activity of two of the samples prepared
using an acetone coating solvent showed no evidence of loss of lipase activity, while
the third sample showed a 5% decrease in lipase activity. Thus, compositions
prepared with acetone as the coating solvent were more stable than samples prepared

with an ethanol/acetone coating solvent, possibly linked to the water content of the

10  ethanol used.

The microtablets prepared above were slightly oblong (see Tables 24 and 26);

the ratio between the microtablet thickness and diameter was between 1.22:1 and
1.15:1.
To further reduce the dimensions of the microtablets, new samples were
15  prepared with ratios of thickness to diameter ratio nearer to 1:1 (Lot Q9A006), are

shown below in Table 31.

Table 31
Characteristics Lot Q9A006
Diameter 1.5 mm
Weight (of 20 uT) 0.060 g (0.058 —0.062)
Thickness (as mean value of 20uT) 1.50 mm (1.45 - 1.58)
Hardness (as mean value of 20uT) 5 Newton (4 —6)
Friability (20g of uT-30min at 25 rpm) 1.63 %
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Lipase U 62.4 65.4 64.3 62.9 65.0 62.3 65.5 62.6

USP/ ny P9A458 Acetone % LOCD 3.0 0.1 0.5 0.0 0.0 0.6
Wa2®8002264 Li pase (| oss of 5% 3% 1% 4% 0% 5% 0% CT/1B2008/000770

activity) Lipase U56.9 58.2 59.2 58.3 60.0 57.6 62.2

56.8 USP/ ng P9A460 Acetone % LOD 1.7 0.07 0.3 0.0 0.0

0.0 0.6 0.2 Lipase (loss of 2% 4% 2% 5% 1% 9% 0%

activity) Lipase U 62.7 63.8 62.2 61.5 59.8 54.5 62.6

58.6 USP/ m P9A463 Acetone % LOD 1.6 2.3 0.5 0.0 0.0

0704/ 0.6 LQ>t59AM6p;@es eodddosth thefcoRBositivgs shows ingoble 3BakAGoRlne

- 7% J WO

apheae et s B R e e e B e 5o

day PG dppps:ti6 @quipped witlRa Munters ﬂvﬁsbﬁSQ éﬁwmtql%%gbof%f Bt

act [ Lhe P0G FOBARIMACE 1ONG b 2egBD)- 276 - 4%

PO A hanol \ Acet one - 4% -4 -4% P9A473

Et hanol \ AgelaRaca 28bpodterr ot Yecafed iROBABIS: Iac QP A0S a5 e

+3% +1% +4%
Ac eisgwegs _];_1‘21@% 0§3/A4 oe'_%gs crgoescc;'fnzc e§a4r?nnat1%{ itoabed RAAEERatings

were smooth and homogeneous.

Table 32
Composition % (w/w)

Material Intermediate talc content
Hypromellose Phthalate (HP55) 7.644
Triethyl citrate (TEC) 0.764
Talc 3.822
Acetone 87.770

100.000
HP:TEC:Talc ratio 10:1:5
Total solid content 12.23%

10 The above examples show that digestive enzyme compositions with improved

stability can be prepared by maintaining low moisture contents and water activities in
the components of the composition, for example by replacing aqueous
ethanol/acetone coating solvents with acetone, coating minitablets and microtablets in
dehumidified process air flows (e.g., having moisture contents between 0.4 g/m3 and
15 3.6 g/m3). In addition, increased levels of inorganic materials in the coating (€.g.,
HP55:TEC:Talc ratios ranging from 10:1:1 to 10:1:5), selection of less hygroscopic
capsule materials (e.g., HPMC or dried HPMC), and improved packaging techniques
(e.g., storage in well-sealed glass bottles containing dessicants) provide digestive

enzyme compositions and dosage forms with improved stability.

20

Example 9
The following Table 33 shows accelerated stability testing (in bottles; 40°C

and 75% Relative Humidity) of Eudragit coated pancrelipase Minitabs.
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Al'l three sanpl es prepared using an ethanol /acetone

coating solvent showed simlar behavior and after two
worowshe226f storage, the | oss of |ipase activit RCEROEH00770

5 4% After two nonths of storage the |oss of activity

of two of the sanples prepared using an acetone

coati ng sol vent showed no evidence of |oss of |ipase

activity, while the third sanple showed a 5% decr ease

in lipase activity. Thus, conpositions prepared with

acetone as the coating sol ¥&¥33were nore stable than

sanpteg il EPEredT W t{1T anzet hapiol / acet ohe caati ng 5

soljvent, poskibly linked to the water content oflthe

10 |etimemoitsuked. |THe (i érdt bl bt & drepafed above|wdred !

S| | ahtlyv aoahl hina flcoa Tahbhl d and oo
LI T

= oW, | ) L
NN o570 M0 15207 95950 | 48014 | 23005 femdb 1] 83613 | 17594
bethesh™tRe Mordiah! et tHickness dnd di ametler was

bet Weew the @2} Lomrd 67 1] 1ba 1. 630| f0e t{hek i edoicle ®he 100 | 74
di NENsiodns of 4thd mPctotall é6s| Hew ddmpl &5 wére |15 | 37
prg]gaiﬂﬂﬁéﬁi_t.q_patios 5f —t Hi-ckness—te—di-areter—ratio
nearer to 1:1 (Lot (QA006), are shown below in Table
31. Tabl ehe3dsuhadietd waticatvegiondl efter@LAGDEs sUEh sfbidegit fpsnot
mm Wei ght, (.of .20 T). 0O, .(Q.058 - 0.062) Thickness
(as PHE Svéﬁﬁeéip% cra}‘gﬁgcg%ggu%gh (1.45 - 1.58) Hardness
(@s nean val ue of 20gT) 5 Newton (4 - 6) Friability
(5309 of gT-30mn at 25 rpnm 1.63 % 38 WO 2008/ 102264
PCT/BxB2j©8) 000770 Lot QOA006 was coated with the
CoONMpPOSi t EQRples BOWRage Forhaddnfridds BR c@tedbadds nfyvavyedeglotagoper
22% The coacil nd%@%‘ﬁllls wer e Carlers'a?éjsh%\lf/}élinvumlsa{bﬁ%g,aoefow' d
AdAah

ey eS25HEIG: @RiET 3 Bpparat e eyt ppe

Mint-ers—M—1350—dehumdi-fe gy order to assure

pro¢cessing air flow at | ow noisture content (I ower

t har—T—grm8) - 5 The T NEOhRink GlcapQlRP OS bdch DBsagf Stitehgeh

coal emponeit Ot abl el LobmpRA] SCHmpsitidre Caupvstias Gonapsition

shown in Table 28. M craéscopic efaninatiod indicatdd

i i 5.
5" Compoct v+ on 5o (wf ot LBUN A or RRHLGEL™: glpeLe
4y units nits) 1t§ fnits)

CONT LS carmellose Sodium 1.9 3.6 5.5 7.3
Hydrogenated Castor Oil 0.6 1.2 1.8 2.4
Colloidal Silicon Dioxide 0.3 0.6 0.9 1.2
Cellulose 31 6.1 9.1 12.1
Microcrystalline
Magnesium Stearate 0.3 0.6 0.9 1.2
Hypromellose Phthalate 12.2 18.9 28.4 37.8
Talc 6.1 9.5 14.2 18.9
Triethyl Citrate 1.2 1.92 2.8 3.8
Acetone’ Trace Trace Trace Trace
Carrageenan 0.1 0.2 0.3 0.3
Potassium Chloride 0.2 0.3 0.4 0.4
Titanium Dioxide 2.3 3.5 5.1 5.2
Hypromellose 33.5 52.9 79.4 79.2
Carnauba Wax Trace Trace Trace Trace
Water 0.38 0.60 0.9 0.90
Yellow Iron Oxide - 0.1 - 0.2
Red Iron Oxide - - 0.3 -
FDC Blue 2 - - - 0.1
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Hypronel | ose Pht hal ate (HP55) 7.644 Triethyl

(o

(TEC) 0.764 Talc 3.822 Acetone 87.770 100.000

WOR0SER2¢al ¢ ratio 10:1:5 Tot al
10 The above exanpl es show that digestive enzyne
conpositions wth inproved

by mai ntaining | ow noisture contents and water

act i

vities in

t he conponents of the conposition,

exanpl e by repl aci ng aqueous
sol Eemtge W t h acet one,

havi

ng

trate

sol i d cont ent PARTE2808/000770

stability can be prepared

f or

s ethanol /acetone coating
coating mnitablets and

m cr ot abh@tes)olyihg TEBYSLWE v dakf &ﬁ@ﬁtsofaarfoui élzwsor(taaxeg;

ol sture cont ents bet ween

g/ nRyntaipipng epgeles iCRyAPTising @Pé%@ﬁltp%s\})é Fk@ pge‘s
mat %Bﬂtéﬂt Sichilestdif vaRakbt the (:ﬂas@es., andHB!ﬁﬁ péﬂﬁ@itfﬁg into that i 0S

r ang

I ng

from10:1:1 to 10:
Ryg rceﬂg%eﬁ PYer a S5 ¥ea] HOrAggtiRie;

oo RSP gah

8. and

5’316 water
gr?e? e@m lenf: mﬂ&w& £1e\le§§/§1élg" is

HPMg)e, migiGh aifpianoE thojpaddc aigveas geqtuefzclhm ahqmé ghe w(ater present in the

sto
des%&g

e in well-sealed glass bottles containin
4RY%) provide digestive ;

enzynme conpositions and
dosage fornms with inproved stighihsty. 20 Exanple 9 The

followi ng Table 33 shows accelerated stabitity—testing
élg botit | jles; 40C and 759§$@IatﬂF@WHﬁw1H@F MOf | L sivalent Mol
udf adifet |coat ed el i P M nit e e
2008/ 1622657 BCT/ TE0al ob630 | e Ya@%sﬁ‘? i | o v @
5 i (nDnthc) 0,1 O 10,101 QMLlpaseIQMZBOgo 0.96
155102 4118015810 355) 1 14 23000s 16100 28613 175943
% ( s Ll ne 100 §7 100 g 100 68,100 {70 1RO 74 12.66
L.oD."%4.0 4.9 3.9 4/6 4.2 42 3.9 4.3 3.3 3.7 '
(na)._g.o zpe resglts i ndi,catie that cgnventj ongl 1.12
ent ertc—coattTngs such as Eudragi t do not provi de

stabilized pancrelipase conpositions. 5

10  Example 12

A Phase III randomized, double-blind, placebo-controlled, cross over study
was carried out to compare the effects of treatment with the pancrelipase
compositions of Table 34 to that of a placebo in 34 CF patients with EPI aged seven
years and older. The study was conducted in 14 CF centers throughout the US. The

15  primary endpoint of the study compared the coefficient of fat absorption following
oral administration of the pancrelipase composition in daily doses less than or equal to
10,000 lipase units per kilogram of body weight in combinations of 5,000, 10,000,
15,000 or 20,000 lipase units per capsule versus a placebo. The secondary endpoints
of the trial evaluated changes in the coefficient of nitrogen absorption as a

20  determinant of protein absorption, cholesterol, fat soluble vitamins, weight, body

mass index and EPI symptoms.

Patients treated with these compositions showed a statistically significant
increase in the coefficient of fat absorption and coefficient of nitrogen absorption as
compared to those receiving a placebo and had fewer symptoms associated with

25  impaired absorption such as bloating, flatulence, pain and evidence of fat in stools.
Increases in mean cholesterol and vitamin levels were also observed in patients taking

these pancrelipase compositions versus placebo. A statistically significant decrease

4]



Exanpl e 10 Exanpl es of dosage forns conprising ER
coated beads of varying dosage per capsule, coated as
wale®snozed in previ ous exanpl es, are shown i n FEDIB20@400770
bel ow. Table 34 Content (ng/capsule) for each Dosage
trength Conponent Conposition Conposition Conposition
Conposition 1 2 3 4 Pancrelipase 55.7 108.9 163.4
217.8 (5,000 USP (10,000 USP (15,000 USP (20,000 USP
units) units) units) units) Croscarnell ose Sodium 1.9
3. 6 was Sbtaned in thly flequgren af eebls@asdayr Tigist cognpgsitiony weregreh 4

CO| lt(gelri ngbyfalief‘t:soﬂldab gﬁat&i Sgrl(QlS BdvRrsevbntd wex@%bs‘ekﬂe@&ﬁmg

cryst al l'i ne Magnesi um St earat e
O 3t@sthdp. 9 1.2 Hypromallose Phthal ate 12.2 18.9 28.4

37.8 Talc 6.1 9.5 14.2 18.9_ Trieth
1.92 2. glh myan PRSP BRFOTHZEY 0%?5*’26 o roéé% F%%ngdng%hese

Gar r.agpR1moR: vis 3.089% véisus 60.7&% inRatiesstaivingiplagybodEhe e

0.3 0.4

Wplpmtagagcgffg:gngo éxgrog: soipqggglfg’wa rr\éegsug 657‘}%1 rag%nés

Tr ac&inbpheebo hrdihe medértuaber®f $8010pes dayglegeggedyip respfe@vfedant

”O”r%éféomz.agto%w 0.2 Red Iron Oxide - - 0.3 - FDC
&Y 1" 40 WD 2008/ 102264 PCT/1B2008/ 000770

Exargl.gpidi3 The following Table 35 shows the water

cont ent Of various sized containers

10 A pediatric, Phase III clinical trial was carried out to evaluate the effects of

treatment with the compositions of Table 34 in an open-label study in 19 CF patients
under the age of seven in 11 CF treatment centers in the US - the first pancreatic
replacement therapy trial of this size conducted on young children and infants with
exocrine pancreatic insufficiency. The study design involved a seven-day dose

15  stabilization period followed by a seven-day treatment period; patients received 5,000
lipase units per capsule daily, with the product being sprinkled on food as required.
The study’s primary endpoint was the percentage of “responders,” or those patients
without excess fat in stools and without signs and symptoms of malabsorption after
one and two weeks of treatment. Secondary endpoints included weight change,

20  nutritional status, stool frequency and consistency, incidences of bloating, pain and
flatulence as well as physician and parent or guardian judgment of clinical symptoms

improvement. Product safety was also assessed.

The mean percentage of responders, as defined in the study protocol, at

screening (the beginning of the stabilization period when patients were on a previous

25  pancreatic enzyme replacement therapy and prior to treatment) was 52.6%. At the end
of the stabilization period and the end of the treatment period, the mean percentages
of responders were 66.4% and 57.9% respectively. Among the children in the study,
malabsorption symptoms were significantly lower at the end of the treatment period
than at screening, consistent with observations regarding control of malabsorption

30 symptoms seen in the Phase I1I trial described in Example 12, above. The
pancrelipase compositions of the present invention were also well tolerated by these

patients and no drug related serious adverse events were observed during the trial.
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cont ai ni ng capsul es conprising the conpositions of the

present invention. The water content includes total
wowtsno2zsom t he capsul es, and wat er per nmeat i ngPCTIBR008/®0770

5 contai ner over a two-year storage tinme. The

"equi val ent nol ecul ar sieves weight" is the mninmm

anount of nol ecul ar sieves required to absorb the

wat er present in the containers. Table 35 Bottle Cps.

Total water VWater from sizes Cps weight noisture from

c ps Per npatdsairs shdepditheathe pempivbiliens of the pregenGpeenion HgyHvelyy

/ m n 0 resultd) oBkadnddd
3% %%‘?rf_ﬁff%e Sggg‘g @y%p%%ng g% %él/bog 4 %&gﬁ rgﬂé 750 500, 95
3% IM@Spita phe Bbtriabipsiyedys Exggme 2y Pysignificant piopopon phy o

12 By Q@aﬁ?anldlpgtleﬁé rﬁﬁ@cﬂl’cﬂ%dzontﬁ)@b@bﬁptbﬂns with the compositions of the
pl acebo-control I ed, cross over s mas carried out

t50 @@ﬁﬁ@é&ﬂé@ﬂflh‘éW@lelé’@t’%d GFSUT R EAL Wth the
pancrellgﬁf conposi tions of Tabl e 34 to that of a
pl ad® 34 CF patients with EPI aged seven years

and ol de W ct dehterl & t@a@zﬂéﬁrﬁ) -
t hr ougho%?h%gﬁl %%H&ﬁ ﬁmsﬂanﬁ&%?ér?ar@g(ﬂeer?dué%l ?]%IEr o

St udyercuApBrsedric et eemimRe s o0t O ARG S 3%6 P8’h°fehpase
fol | oW QGionr Q‘Liblé‘gimo@bt%ﬁl{lﬁﬁth@@stﬁfint&sh@l pianeildlilitp alkese

t dai |y t
G ot Lot oo OB UR f
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|1 pase %Lr&iﬁi&% c?ﬁa QSH %lte? eél%%llﬁy @éré‘&?&gmnum? days prior to

secdnad eval uat ed chan es in
t he caesid theitalyt Paifninvene crgdomizgddoreprivecitha Engpropjus™ (

d et Sk mmq’(mlﬁ&lf nuG[tBLaq 'sﬂ) ﬁﬁl%ﬁra%ﬂlaﬁg frore RGb&RS ta.l@ﬁ@dr Enfvad
ol ubfe Vi'tamns, Rt ex an

S5 it i cPabireli 17 SAYLRPRIRAS oS G BArBARETE AL
showed, @acl?%lﬁ'stj &%&L@é@ |cl)ﬂta1ﬁih§500f) ugigRhch) ]pdﬂ plroe@se iThe q;ahelles

coefficien at absor.ptia d.c At
ni t rEEeePeRYEsT BEY Gt ™ eéilﬁ”fi%r4 o OQE hos glﬁeclg?%/eldﬁgly

|O| acRbge afthitvadod. evier a syerjay momsmi; this @epeegdupervas sepeated,
pajr egtéx%b gtcl)ern? v¥h%n re %H)%B ?1@d%§drm““ﬁ Ll@ﬁéﬂe&%@ Enfagdi N

and P iRost I'ncreases i n nean
e ol B ingombinelioniwtitayd 409 ‘é%léll@swr% ang RefensHERRFRYPUFIK

pat Ir%&ﬁ@ {h%%%rﬂlgnat&)g gﬁlﬁlsﬁ)f@@ﬁlﬁﬁl ah@@é‘b@e Fe@éﬂ@ﬂin&dreﬁﬁsm alone.
ver sus p ace A statisticall ni flbi: ecrea

A1 VD ZObBIEIs AP NOLRY GO PHE: 21 ufifie Samples

were collected. The bioavailability of the compositions of the present invention was
estimated from the amount of the respective enzymes released and recovered (i.e.,

25  lipase, amylase, and chymotrypsin) in the duodenum following administration of the
composition in the presence of Ensure Plus™. Measurements of cholecystokinin
levels in the blood, and gastric and duodenal pH were also measured. Lipase activity
was measured according to the method of Carriere, F,; Barrowman, J.A.; Verger, R;
Laugier, R. Secretion and contribution to lipolysis of gastric and pancreatic lipases

30  during a test meal in humans. Gastroenterology 1993, 105, 876-88. Amylase and
chymotrypsin were measured according to the methods described in Carriere, F.;
Grandval, P.; Renou, C.; Palomba, A.; Prieri, F.; Giallo, J; Henniges, F.; Sander-

Struckmeier, S.; Laugier, R. Quantitative study of digestive enzyme secretion and
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was obtained in the frequency of stools per day. These
conpositions were well tolerated by patients, and no
waoelewg/102bat ed seri ous adverse events were o0bseP@EUB2008/000770
during the study. The nean percentage coefficient of
fat absorption in patients receiving these 5
conposi tions was 88.28% versus 62.76% in patients
recei ving placebo. The nmean percentage coefficient of
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At tde, ieflawpH" Pq’ﬁlént@tbaﬁ? penyigistrabian ?fé’i’ﬁd%‘w&h ‘F’iﬁ B“’réﬁsa Ggf’h

bhe fof Sahperbr L0 lnfbidst IBEWB%Q Tﬂlemeﬂhﬁceﬂibwﬁslosagé forrns of the
responders were 66. ﬁ%a 9% reg.gect vely,
é’l m 0

t he RIPFERIARERIoR Gan JreaepRssed w‘ﬂ’ﬁWﬁ%% g of rr%)’t 0 rrs
were sig ?hf % cantly. | o ‘ﬁ‘&'i ofthe 15@%@,1%;13 lggfen Eﬂggenka EAERBpose

peri od RS ETéenng, consistent Wt
obs esfilatsiraios ardatyearigiong ldenat indindesito hﬁa‘?"ﬁ%%‘%’t‘ folfmisie

Sy "p&f’é?i'ﬁ rgtg il H‘&lsg H)?m Bﬁéﬁﬁd | Ml)dlﬁé'ah&{s aﬁ'&ﬁe@fﬁil&@ drelpﬂsmble in
?|. IgOVG ancre |o§glse CO[‘% [ t i ons

2he mgfébﬂabpwwbwn e feacritians hiF Fmtedy aﬁ%ﬂosen in

t hesggerRdxpRtatd Rtdsoibe ME Pncipdds af tﬁdprﬁ@nﬂ 1mt1<acbmé rtsgactlcal

events were opserved during.the
application, and are not meant to be hgmlng ontthe scope of‘tﬁe claims.

All publications and patents or patent applications cited herein are
incorporated by reference in their entirety to the same extent as if each individual

30  publication, patent, or patent application were specifically and individually indicated

incorporated by reference.
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WD 2008/ 102264 PCT/ |1 B2008/ 000770 The results showed

that the conpositions of the present invention
w@tdosaoi2eel y controll ed the signs and synpt onsP@I/1B2008/000770

mal absor pti on and support the results obtained in the

pi votal phase Il trial described in Exanple 12. A

significant proportion of physicians and patients

felt that the control of synptons with the

conpositions of the 5 present invention was inproved

versus previous therapies. Exanple 14 A Phase 111

opened- | abel , random zed, single center, single

trewewkm:, cross- over study was carried out to

conpare the effects of treatnent with the pancrelipase

conpositions of Table 34 to determ ne .

gastr oi it @swpsi conpiigiet 'Skt ?Wetdiﬁe%]’f/e %rﬁgllsag wgrein the

6 OMaRSHotiliH s b Mokt comadiof dboms%i arled® chroni ¢

pancreatitis patients with exocrine pancreatic

i nsufficiency. Exclusionary drugs (proton punp

i Nhibi t OIS cRikitis) of clagmt ardiewis, theaneistere GRpent 8 oty &7° §F o5

altering G nobility were discontinued 7 days prior to

entering the study. Patients were randopized to .

recei ve BietraposiEipisefickinpil (apigin the 2t {Fast Qg ﬂéﬁsté‘feteflﬂméa ¢

12‘“ Lhdceanal, HURRlSIRMin 2N phAcadib e, fipae) hpbintchymatiypsis or

nsure 15 PlusTMin cqg% nation gl tQA7grb%Q%eﬁse|B pase
uni eyl yRsipi PRIEEC2 OBt ?Sﬁic'f‘féo’ﬁ@‘?p 0° “uni ts’ 'each pl'us 3
Cap$iyk&s! <G Hyaionbd) hoSEidGpase) phasplobindsy Apeeropestse Bifllese,

The capsul es, were ened LT M $roXeed ficin,
wi t FPEIeRE: YRR ﬁ‘ggas‘bfﬁ??'%’ Iﬁél%g%ll Cg%g%%%ef ore
adnighinslasg télnhse, MOrBrtogdasn enddaistuika S8G0%  period, this
rocedure was repeated, except that patients who
‘gr eviously received Ensure PlLusTM al one received . .
Ensdre 2DheRburcivion Af damisi Warrsinhe filer 078 850V USP TG Pase
uni t5,..and patients who previously received the
conbination of Ensure PlusTM and |i pase, received
Ensure PlusTM al one. The follow ng day, patients
r ecej, vedTia dahysitdalbf @xars, whamdn thk edehstang digesiiecgdhpP es
were col ] ected. The bioavailability of the
HonP8LtiPE¥s of the present invention was estimated
fromthe anmount of the respective enzynes rel eased and
rec oﬁ\é ere ‘ilhe((j:!omgos’it'o%%f !:1!1191&5, @/herﬁﬂ'}ﬂ_e Hpfe is@ﬂﬂmabﬁm@barcyarisll n)
in the duddenum ol | ow ng adm nl,stratlgﬁ

! nof the . .. -
conpipsset fupgpl lippse, hléntéilpésgéﬁ@@bwnt Eﬂ§arsgnt tlﬁ E}W’ cgemlcally

Nbaqgg(ﬁﬁ@qﬁ,gse,qﬁnmlgbs&ﬁaédﬂoki nin levels in the blood,
and gastric and duodenal pH were al so neasured. Lipase
artivity was nmeasured according to the method of |
Car ri_er e ThésompBation@fniaim 1 Gurtier porvfeisige pt leaRt one plaaara@ae@rc?ﬂy
R Secr ga&%on .anq contribution to |ipolysis of gastric
and PERAPESETRNi pases 30 during a test neal in
humans. Gastroenterol ogy 1993, 105, 876-88. Anyl ase
and ¢ chy in{PE 3B LR hea€ B cHepyarimcdutienlly

nmet h%'ds ggéé%ﬁ?%éé%‘on;’éﬁﬁl&n?’ﬁi ere, F.; . .Graquacl dRinteorant
R noascep@ble epeipipniipaelepied frqny the group qensistag SF"T gudety disintogrant,
Hennj &S, g[id'ant,SﬁlﬂQﬁ,rand mixtures thereof.
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Struckneier, S.; Laugier, R Quantitative study of
di gestive enzyne secretion and 43 WO 2008/102264
wEAsNB2608/ 000770 gastroi ntestinal |ipolysi SPCTIB2008/000770
chronic pancreatitis Cin. Gastroenterol. Hepatol.
2005, 3, 28-38. Treatnment with the pancrelipase
conpositions of the present invention was found to
result in statistically significant greater anmounts of
anyl ase, lipase and 5 chynotrypsin released in the
duoglenumheéonpatiii@nt slaittiawhereio dievebidast pre PhEmBIHER DN of
Ensure Bl usl GleSlab RS Sele kR TIOR tRSerbi PRESBNES
tha?cc‘i’péageele\’/“é1 er&%gdbggs@PleusaTM oeh?y after correcting
f or trghiloses pralimodeamuiplinge, BesEesemyaniith @obrplsfiice ge
bi 0 bihd bYrido@dmihd, RRISSxtuREHEeRSE and chynot rypsin
for%lﬁ!ééugxpglh wrbgt |me1nts who conpl eted t he study
according to the protocol) was 27.5% 21.6% and 10
40. 1p.% 198 P&Eoki& of claink 7, wehsrefnoher lebdt ate rhhenaprati¢adiit s
fell |ntotvvo di.ff td @él(;t Qr el
pH' a‘ﬁ?ﬂﬂa QW‘ﬁﬁdﬁ at ?eﬁsgpne bél%deps}_lle&g%% w % u9 S1 H@p
val ueShdsj sugars, lap@atel @ ntgar amot1¢is a xpiielnsoghiiet éﬂﬁléFOl ﬁﬂluéc}s% at er
than.4 eli@ed. kldboQbro j/l&ﬂlﬁl@se anyl ase
and ™% %Eaﬂme@?ﬁﬁse Rbﬁiééfé ean;, %}? t ‘n ire study
19r ouqrbox:;]z@eiﬁ?)@ell@@seg‘%ma mvacrfb/oandrné%é‘é IW& "®No
di fference in 15 chol ecystokinin values bet ween t he
two treatnments was observed. .Bec 1
bi odVai | HisicPppgitipnel ofFp Zwhere] ?%geéls One arrﬁac%war ypsin
d' f fa@c@ﬁtaﬁl@éxmpleﬁﬂﬁ ﬁﬂéastmhﬁ disifielgrart eslecyr fropﬂhq gpﬂpg;onsmtmg of

part i cu for ase YeaRf bR cal
pan dibatis ﬁ%;éﬁ/ Elb)ﬁ%%tg’l as1c édl%llgrg ho%ékra{eecaﬁ‘grr rﬁs tg ca cium
3r e@&(ﬂ;})hdtd’] ve@h tthroln algauiv dow, ledivayireny! celhéosg carbpw1nthé;W1b1|l_?se

pat i ant rsn D et@g(mfhﬁé)s@tsédﬂrﬁ bessoﬁnlcg@@k&ﬁﬁhéﬁﬁ&ceuﬁlbﬁh
i ncrd 35 (@f or exanple d, an ﬂsl e,
Howevdinp, swaléab@omshaﬂgedmmoaﬂglm @‘#%FWS“CSSF‘“ Fe™ s
pre %gJ&Ear&lQ}é%kfom% &&PoVina GiTtrBirgdadline delidsé) certivm
co-admni stration of éag PPIt Qsear{domggtgxlcgg

des cpbpuimshyb¥arghpd PSR RS een presented for
johe purpose of illustration and descrl ption. It is

not intepded to e, @bharhutica
i nvert i oﬁhetcé’m??féuoﬁroggémsngls 16;{}8}1 81 gﬁ:l&gs%@‘pﬁ tnd| ftl cg}{ i

and acapiablk exmisentis et lpassaie ibecanhselested frefA thegroup ﬁ@s‘%‘w

teac hf tearaﬂ:emgg%gsqﬁrﬁ QE&HQQ Sodafm §:b18y1 arhedd, Racacipe
chosén in order”to explain and to describe the

pri retdepleelcofndtiggespr esent i nvention and its practical
plication, and are not nmeant to be limting on the

scope of the clains. All o or
pat gln”t ap Bt foERPTiRST gy Q’H%r?% 1 af%éon%%g%@g%rggagy by

refef &Sleleﬂclﬁ&}ﬁ isfat least orfeeigant glettadfrem the geoup TPisURg of f
each i vidu l'ication, patent, or patent
app! ‘iotl,l%‘g? Wc?/\g?’%&% R

specifically and i ndi vi dual |y
i ndi cat ed

30 14.  The composition of claim 7, wherein the at least one pharmaceutically
acceptable excipient is at least one diluent selected from the group consisting of
mannitol, sucrose, anhydrous dibasic calcium phosphate, anhydrous dibasic calcium
phosphate dihydrate, tribasic calcium phosphate, cellulose, lactose, magnesium

carbonate, and microcrystalline cellulose.
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i ncorporated by reference. 44 WO 2008/ 102264

PCT/ 1 B2008/ 000770 W claim 1. A conposition
wa@ommpnizsng at | east one digestive enzynme, WhePEI/IB2AIR000770

5 conposition has a noisture content of about 3% or

| ess. 2. The conposition of claim1, wherein the

noi sture content is about 2% or less. 3. The

conposition of claim1l1, wherein the at |east one

di gestive enzyne is 10 selected fromthe group

consi sting of pancrelipase, |ipase, trypsin,

chy gg)t FYiRS %&n oA IR MalnY PSitBrefd: th&@ﬂ@éssaa,h@ﬂmﬁtslgdaaﬁ&tabxhty
car boxype dase A . car boxypept.i dase B,

est efrhphvaptmtaé@npapﬁ#é%bwa}ppﬁtggléwﬂhﬁ%cgsﬁtﬁgFqn%gg%ea}ﬁ han 3%.

sterol ester hydrolase, ribonuclease,

deoxyri bonucl ease, p

br ofel ai/h{oPB: CompaIE Ty PRt G g g RARALL

( 3- GahRGitiOSlag aseter afidtyrif iour @sotliver eof . 15 4. The
conposition of claim3, wherein the at |east one

di gestive enzyne is a |ipase. 5. The conposition of
cl ailm 3, Thekengisition bislain 1§, eherindhravaifr gEEHY $EO¥h - TS
20 pancrelipase. 6. The conp05|t|on of claim4,

wherein the |ipase is aninal g %ﬁ% Lal o eis
10i page, Themerapositiopafsdaim Af, d‘f‘i‘?re}rﬁt'g?fé ast PRe BT SR

|1 PR§SteaioR hELLS dohd@saiﬁgofpaﬁwmpﬁsd lipyse, typeiinf dhgprdotivppase,
or mxtures thereo

m1l
f ur CHEROYBHHP: %P%‘ﬁtoﬁ?pt'g@gscf‘;g ep? ar %&%aé‘%t&ﬁ%g #‘Leag
acceptabl eeteﬂagatomse phaspt®lipabé) @hczsplnth@P Pp. otrabestes frgdrotesy,

e G L dp ©) n, fi
aCCé ?rgﬁ{e%se d )%%xynl cénﬁlfleacgp -8 BPI g#drdol ?hﬁ%%%alg’r éoljrbelax icin,

IsoNPiantylasg ccjfulaae, BiGathetosidagé, Qlildritﬂé@'feé fhereot.| ubri cant,
glidant, diluent, and m xtures thereof. 45 MD

2008/ 102264 PCT[]BZOOS/OOO??O % Lan of .
cl ailfh 7, Therempesitiop REclap 1P gusteiny %at;[??%%r"%gg Vee arry
accepiabl e excipient is at |east one stablllzer

sel ected fromthe group consisting of trehal ose,
proline, dextran, naltose, sucrose, mannitol, polyols,
i | 1202 gelhe comamﬂmgﬂammdlmwerqyytm @té@@atmnﬁélges‘aYFoPnzyme 1

m xt ur es. t her eof.
pancre 1pase.

21.  The composition of claim 19, wherein the lipase is animal lipase, bacterial
lipase, fungal lipase, plant lipase, recombinant lipase, synthetic lipase, chemically-

25  modified lipase, or mixtures thereof.

22.  The composition of claim 16 further comprising at least one pharmaceutically

acceptable excipient.

30 23. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipient is selected from the group consisting of a binder, disintegrant,

lubricant, glidant, diluent, and mixtures thereof.
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5 10. The conposition of claim?7, wherein the at |east
one pharmaceutically acceptable excipient is at |east
wor@shinder sel ected fromthe group consi sti ngP@f/1B2008/000770

starches, sugars, lactose, it sugar al cohols, a
xylitol, sorbitol, maltitol, cellul ose,

m crocrystalline cellulose, nodified cellul oses,

hydr oxypr opyl cel | ul ose, 10 carboxynet hyl cel | ul ose
sodium alginic acid, and polyvinyl pyrrolidone. 11.
The24 onihs bdripositiaf ofcladuh P4, Whereih el laast pre PRYMREAEEIHne
ph agcrga G elxclggentB{s at ?e%{é%?é ahl lﬁere.aglgdt&ﬂ 6t thé Srodd colnﬁﬁﬁaﬁ opne
di sffitteg rant -sel ect e rom-t group consi sti

dib a@absm atobina, Aexfrhie S1ahese: éu“@ﬁeﬁaaém’é"l’d‘&lye fsuHep ﬁgs phat e

di- Ny d%,88 Enidibt, gﬁﬁx&nﬁalaﬁi Mixulds ehesphat e, corn starch,
al gi ni ¢ aci d,” hydr oxypropyl cel | ul ose,
éarboxynethylcellulose cal ci um

car 59 Xy N Ryth itltnhl bfa%em 8D d&hbll’ﬁ”in tiorad Bast bierghemhaceutically

carboxynneth cel | Iose | ,
cxcRRGUT et st vt G5 et AT BR0E ching o

cel kidlcRSSsugars; 1o suEel dlobds, syl bitok @slﬁi@%lceﬁb‘rlfé
O G Sk EARIEE bl oppas, §s‘%9'h9&bx>$§>§998ﬂ“5% hy!

st aftf? G5y ot st ar and rice
1t amahoxy@@thilﬁellufﬁhfewé@mp@gplﬁ POt 20 Pk IYhRYFOLigHET ei n t he
at | east one pharnaceutlcally accept abl e excipient is

at | east one lubricant selected fromthe
congﬁstfﬁﬁC@P“”EQPB#%%?@?éEF?F%he%E@ﬁ |J%¥%C§§?%

sodisidpiaieadciplent b BEERE Be dlsﬁxemmteelamd(fgonzthﬂgr OUEBQOBWHS ef
talc, and wa t f 0
whe £t el g, st BRARe A0l Sl oty
BX Cippéspiite, b@n sthrch, @bstic ayrdeh@rqumylog%‘ﬂ@ﬁé{Cé@O’FBFTE?FHY{Cﬁlél ose

gr Ou SAns! elulGRls 05 rtfdl eﬁtﬁlﬁke
G gt sk

at Isehlgtl, swelzblstior pralEaeR FoR f}%}nateécfe’élﬁﬂdélﬂdé“cé%‘c‘@r fsi %’fﬁe i

at | RRSImaRe s@ﬂxhﬂ%&sp&@él&@ tnﬂ&ocfr_f/smﬂllriehaluyfsa wpdium
consi sti ng of ltol ucrose Xn mggmghba3|c

caléP@WWBﬁE@bﬁ%?@“’HﬁHVﬁW@U@dﬁ ﬁ%%cgsca

ghosphat e dlhydrate tribasic caIC|un1phosphate

o o5 afiitdceutica
C e I’ch ?;’El? a‘i"’i%g ps elo(I:l eoF {:‘Q ?{)ﬁgz&lﬁémén %gtg%gtg)%%%h Ahsdeutically

PCT/ab@ﬁ@ﬂS EOGOATH at 185t onf hubrieaghisissied frem ﬂtﬁfgr%‘P ﬁ?fiﬂsting of

wher ei il s@gra&oﬂpéﬁgélﬁdl QBar R BodRnt Sedtyl BdhaRdte, Steatldiabid] 2ncof
| i pase activity compared to a conposition with a

moi Steates, @lerma Hex§r eat er than 3% 5 16. A conposition
gpnprising at |east one digestive enzyme, wherein the

28.  The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipient is at least one glidant selected from the group consisting of

colloidal silica dioxide and talc.

30 29. The composition of claim 22, wherein the at least one pharmaceutically
acceptable excipient is at least one diluent selected from the group consisting of
mannitol, sucrose, anhydrous dibasic calcium phosphate, anhydrous dibasic calcium
phosphate dihydrate, tribasic calcium phosphate, cellulose, lactose, magnesium

carbonate, and microcrystalline cellulose.
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conposition has a water activity of about 0.6 or Iess.

17. The conposition of claim 16, wherein the water
wa@easadx2g4 i s about 0.4 or less. 10 18. The coP@QDEB2008x090770
of claim 16, wherein the at |east one digestive enzyne

is selected fromthe group consisting of
pancrel i pase, lipase, trypsin, chynotrypsin,
chynotrypsin B, pancreatopepti dase, carboxypepti dase
A, carboxypeptidase B, glycerol ester hydrol ase,
phosphol i pase, phospholipase A2, sterol ester

hydy Ol a%‘ﬁé com&losqg&l%cfl ]Egr?ﬁ wﬁé?a?f e lalh%%E &8s Bzer is selected
a- anyl ase; papal n, bronelain, ficin, é&

( 3- faory thaseuup e®lsﬂstmga>§ éehalbsmoh??t Rrirapa Bal0sEy TUFOFF AP

the %Q)fls sithed- gel-r!x}ﬁm gﬂ@iﬁé E&M&x&ﬂimé} hl hikthigs thafeef ei n t he
at Teast one digestive enzynme is a |ipase. 20 20. The
éorrp05| tion of claim 18, wherein the at |east one

di ggst i vge &ﬁrzpwgmod & clapa g nveérmpaseomﬁbhtmﬂ' braibiteEpdei t i on

of cl ai nth | ater
b acft@)rﬂilt}ﬁ Ptjllqa?eﬁgté\/éty c?ra]ﬁaée to il pom gsdwch glna{@telr Ia%t@@? §ne il

recgabo.eant |ipase, syntheti c l'i pase, chem cally- 25
nodi fied |ipase, or m xtures thereof. 22. The
conposition of claim16 further conprising at .Itgasﬁ )
10ne 3pharArereasifieedomprisingcit Y aB UeBRE PHY Bt he’ffﬁl S e

co nEr? gésaﬂe éﬁfqing &hL@t@@loss%&Q&h% dnBy@neaittivitg asto oore than
pharnmacéut| cal acceptata&_ﬂqi1 %,nﬁ' ent is selected

fr oﬁﬁ%h@efg?‘@%thée‘?@i”é?ri‘t?f’gs der, disintegrant,

| ubricant, glidant, diluent, and m xtures thereof. 47
WO 2008/ 102264 PCT/ /.09 4+ ot BeeS@RARRS i ON
of éPai rﬁ]hﬁfom%ﬁ’é‘f"é? at“ﬁ% % %lélatge a %nsetzo hagrenacegzt%l cal |y
BCCeptiah Iaeaosemtmmmtenzysle attivite afiro meprethay 1&5’9{? gfjey e months Of
sel ectggt gt%@é{qgsu oup consisting of trehal ose,

pr o f%é 3l t ose, sucrose, mannitol, polyols,
silica gel am noguani di ne, pyridoxam ne, and

m Xtayr es’TﬂeQ@ﬁl ftion Bf d&im 3T NeheRORORLdldrared wdbility @stimg 22,

wherein the aF(gI east one, phar ut i caI I | e
ex CicpPrifes §iaing the|cggRIsitigh & aosfﬂg@\%ael SRR fsg/?nl%t L‘%b

£ OYpmGERPSIr StioAgs.of starches, sugars, |actose, sugar
al cohol's, xylitol, sorbitol, naltitol cel I ul ose,

m crocrystalline ceI | ul ose, nodified ceI | ul gses,

hy drsexy priegpinpesition lobgaim 3powhezaitibs g iaestiopy GatsiYA Pgne is

sodi sléllnétecfaf]m%% groal? éO(ASlStﬂlQ de %Qéryl a&}’ilpaﬂay frypini d@ﬁh@tryp@.lﬁ
The "conposi claim 22, wherein the at |eastgone
phardraseupsic B paycreatopeptldase carboxypeptidase A, carboxypepti

25  glycerol ester hydrolase, phospholipase, phospholipase A,, sterol ester hydrolase,
ribonuclease, deoxyribonuclease, a-amylase, papain, chymopapain, bromelain, ficin,

B-amylase, cellulase, B-Galactosidase, and mixtures thereof.

36.  The composition of claim 35, wherein the at least one digestive enzyme is a

30 lipase.

37.  The composition of claim 35, wherein the at least one digestive enzyme is

pancrelipase.
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acceptabl e excipient is at |east one disintegrant
sel ected fromthe group consisting of dibasic calcium
w@bwspbxbe, di basic cal ci um phosphat e di hydr at BCT/IB2008/000770
tribasic cal cium 15 phosphate, corn starch, alginic
aci d, hydroxypropyl cellul ose, carboxynethyl cel | ul ose
cal ci um carboxynet hyl cel | ul ose sodium cross-Iinked
car boxynet hyl cel | ul ose sodium swell able ion exchange
resins, alginates, formal dehyde-casejn, cellulose, !
Cr oascar ke sapmesitedif alin 36 wapaY ha Gpase AR s P51 ne
cel ) ulo ' DRXBRt i Hpass] ittt lipoedichiemisllsr ch
gl yé:pg%eétﬁlggalg?%%’c%%tsﬁﬁgnd rice stpar ch. 20 27. The
c onporified; lpaseodr rekigieHihosol wherein the at | east one
pharmaceutically acceptable excipient is at |east one
| ubricant selected fro I . LSt ceuticall
&al & um1de expRgpion ?Fﬁ[ﬁlﬁ’éngq tlalr%leg { %Zb?g@% Qﬁ%ag{i(;lng rgnhaggl earyl /
f ui pREAdLE:, exsibear i ¢ acid, zinc stearate, talc, and
waxes. 25 28. The conposition of claim?22, wherein the
at | east one pharmaceutically acceptabl e exci pi ﬁnt IS
at HeastThecenggkiticmeficlaine P sthergintheshicns %ned’lﬁﬁfﬁ’ﬁceu ealy

congl st { ienGOLeliel Bbm Belgtoup cotisiikigte a Binder tdiintesr:30
29. acfﬁ_‘gé‘llbgege_xg%gﬁti on of ‘crflaieg 22f, wherein the at | east
10ne ybrieanirglicent fikugnt 3pd nEEL PR e excipient is at | east
one diluent selected fromthe group consisting of

manni t ol , sucrose, anh ous._ di ' LA b euticall
phoéphathe C%Wﬂl%ﬂ%la | gg’ﬁ%greg‘aﬁ?%? }f%tggéhrglsphaiuéc g

di hyelegiis cicpicheis hideastaine stehilizotrslsprbhirem the gropp pysighing of

| act os magnes,i oNALE, mAdolMdyoRCEiNGtgal | | ne
cel Iighise Pt ""\35{88%6‘3%%2%64 B B008] 600730 30.

iFhe ambmp@sidtrﬁemyriéqxa@in&iaﬁ@@?ﬁ“ﬂ"vﬂﬁ‘éﬁ“’é’f'n the at | east one
stabilizer is selected fromthe group consisting of

trehal ose, proline, dextran, t Qse,. su .
manr?t ol The capmpssgion of daim; 333%@%%%%& %té) uan |a%|§a§eeu,t.lcauy

PYT i 6Q¥@NE BRipidtd afteast dtk bddrheecedffromBh@groupFesisting of
conposition of claim1 ' £1 GRIRA elil108,
exhiSBres: ﬁﬁg%ré’tlﬁcltose’ﬁ?gﬁbzﬁmh%%%ﬁq} f(fggse’ Activit
moNpaieeeydalie celhriposiadifn calutopes ko ioeiesty

gr ee}:%r%gx 1&8&?’8%1%1(%8 sotfhns glgini% 6@ RA PSRN paEAsdeS] NG at

| east” one estive enzyne, wherein the at |east one
di gestive enzyne exhibits a |loss of digestive enzyne

actiMi tyf coRRodiRmer tiRiaisg, dhdeinit erleasi one plonbdvsutioflly

ace eacserpg%)lg %xc?pi?n? IisI alt lteg/st gn%%‘l:slm?e%i'ant selected from the group consisting of

25  dibasic calcium phosphate, dibasic calcium phosphate dihydrate, tribasic calcium
phosphate, corn étarch, alginic acid, hydroxypropylcellulose, carboxymethylcellulose
calcium, carboxymethylcellulose sodium, cross-linked carboxymethylcellulose
sodium, swellable ion exchange resins, alginates, formaldehyde-casein, cellulose,

croscarmellose sodium, crospovidone, microcrystalline cellulose, sodium

30  carboxymethyl starch, sodium starch glycolate, starches, and rice starch.

44.  The composition of claim 39, wherein the at least one pharmaceutically

acceptable excipient is at least one lubricant selected from the group consisting of
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33. The conposition of claim 32, wherein the at | east
one digestive enzyne 15 exhibits a |oss of digestive
wepwpie22acti vity of no nore than 10% after thrReT/mB2041®0770
of accelerated stability testing. 34. The conposition
of claim 32, wherein the accelerated stability testing
conprises storing the conposition in a sealed N al ene
bag at 40C/ 75% relative 20 humdity for 3 nonths. 35.
The conposition of claim 32, wherein the at Ieast one
di gestinveeasnz yepcsism skabtaseden peasyh iipuatg s acid, zine
con&m?&eggzﬁkwgg% relipase, |ipase, trypsin,
sfn ynotrypsi n B, pancreatopepti dase,
carboxypeptldase A, carboxypeptidase B, 25 glycero
estgy  hyds Quds8tioddIenRhY, vpasie the pheapieiphpaseuikally
HeorstBbEPESUT 15 A B SRR AR o RSSRETE !
br ogglbRLIRilick diekife and¢de.anyl ase, cel | ul ase,
(3-Gal actosi dase, and m xtures thereof. 36. The
conposition of claim35, wherein the at | east one :
d|gastlmmeammpmmmmShanngb“¢ﬁga§@albﬁtm¢ﬁém86ﬁ%6§%¥|on

H@d 1%5 Isé?é%&ti FORAh&H hs’isﬁn@dﬁz yne
acc%pta{ple ‘1§C‘B%§4§tg£ & 1e@stto i nt 109264 P ?%;J‘O) 8/ 0 chu?er
188 mmhébb@Nﬁ@%@ﬂh@ﬁm%Wb%Wéﬂﬁ¥%8‘”&%@?@1 aSICase is

ani B@s Ha{emﬁﬁ/ﬁvateb@iﬁisﬁ:rohlaimd phfphdts, cdlhivga llaciosq;) a]g@,esqgh ant

Ilpase reconmbi nant synthetlc | i pase,
che Rirbogpieyand Hﬁﬁ??ﬁ@&mfggﬁgé m xtures thereof. 5

39. The conposition of cIa|n130 further conprising at
| eagt one . pharnaceut | Rl ARk riXE I PEBHositichdf
Theﬁio Q% on d?ngpg%%yégd%m%@relnh?ﬂem%t | east one
1phabnﬁmEut|cally accept abl e excipient is selected
fromthe group consisting of a binder, disintegrant,

10 lubricant, glidant, diluent tures th
41. 4Fhe Beidpwes rBA Cé@flméV’anh‘?ﬁeg’éa‘%\rﬁ;ﬂséﬁ%{H“%SﬁeCa%\Fle Iﬁg%({st

one \RATBRpskHoa 3 didim 1accept abl e excipient is at |east
one stabilizer selected fromthe group consisting of
trehal ose, proline, dextran, maltose, sucrose,
ﬂmnabtOinpwhgeﬁﬁnoﬁﬂﬁmdacgmhﬁm&S am noguani di ne,
pyrldoxam 42. The
conpoéV??Bg%ﬂ¥§W Qhﬁ%@&% (%gg?ﬁQ?ﬁe at | east one

phar mebecoticd pdrtites campriiso b abik e0asd GiithpR AR E) east one

bi nder Stﬁ!a g&t %}frl@&%ﬁc%pgé SRt &Y Sﬂe&ﬁdlrﬂ@rﬁf and

starches, sugars, |actose, sugar al coh
sor bi t ol the p}ﬁcgrtcl op@ﬂng cmr}siﬂ ab@@s one enteric po ymér an(y AO é()g}l wt.% of
25 at least one alkalinizing agent, based on the total weight of the coating;

wherein the coated particles have a moisture content of about 3% or less, and
the capsule has a moisture content of 4% or less.
50.  The dosage form of claim 49, wherein the capsule has a water content of about
2% or less.

30
51.  The dosage form of claim 48, wherein the capsule is comprised of a material

selected from the group consisting of a cellulosic polymer,

hydroxypropylmethylcellulose, starch, a polysaccharide, pullulan, and gelatin.
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20 mcrocrystalline cellul ose, nodified cellul oses,
hydr oxypr opyl cel | ul ose, carboxynet hyl cel | ul ose
wa@easam264l gi ni c acid, and pol yvi nyl pyrrol i doreT/IB2808/000770
The conposition of claim39, wherein the at |east one
pharmaceutically acceptable excipient is at |east one
di sintegrant selected fromthe group consisting of 25
di basi ¢ cal ci um phosphat e, di basic cal ci um phosphate
di hydrate, tribasic cal cium phosphate, corn _starch,

al gini ¢ Tacddage iyraradxlyior Ppyheeein thg capgee comprises hydroxypropyl
car bo thyl cel l ul ose cal cium

car %ﬁé%gwﬁ%[cellulose sodi um cross-|inked

car boxynet hyl cel | ul ose sodium swell able i on exchange
resiNs, 1ol fsRatssh offt AR, dekyid exensei: ommistd hyloswpropy!
croscar nel | ose sodi um crospovi done, mcrocrystalline
&el mghyedulogsodi um 30 car boxymet hyl starch, sodi um
starch glycol ate, starches, and rice starch. 44. The

conposi tion of. claim.39, wh ' ;
phartac eﬁf?‘is"tgﬁlf?r? CORRER Bt Ifsg{e?;‘}g‘} %?gtﬁ?g%ripggt%nl de?g?tm %JGhe

| ubricant sel ected fromthe group consisting of 50 WO
2008/ 102264 PCT/ | B20NS! 90077 Qin 16l Mhesd @ddr@biont of about
magnesi um Stédrate, sodi um st earyl fumarate, stearic
laci @% ozlesc stearate, talc, and waxes. 45. The
conmposition of claim39, wherein the at | east one

phar maceuti cal | 5.accept gbl e exci pi ent | torh BaSkal
one 5§l i dalosses éﬁ“? %%C?af“?g?n“f%ﬁlgmd ou S%!%Snéollﬂg?l feﬁg(]) o?‘ i
col lsQigalfosithd &auptionsidtidgofandli@icpolys8r, The conposition
of c¢laim 39, erein the at Siha QR BRALRE B8ldtncal |y
acc@ﬁ‘%%?’@pg?\é\@ﬁ]lcegiﬁlros?’gtarg ’alpglggat one di | uent gel ect ed
fsrom the group consisting of 10 nennitol, sucrose,
AN OUfc Hh03S ofin GRS RRSARAL A AOh o sl
cal ¢ium phosphate di hydrate, tribasic calcium
phospttaicellulesel | ul ose, | act ose, magnesi um carbonate,
and mcrocrystalline cellul ose. 47. A dosage form

conprising a tablet or. capsule 1,Si m 32.
conp8si t'ﬁgﬁsagﬁ form gompriging %psui%ﬁl?e%%tﬁggésc g‘g%& fglrl?rf o3

) aim 47, wherein said dosage formis a capsule filled

i ththe,conposttig ! .ei e &apsitehas cHena ess
\fMorrﬁgof ’Etreatg%galg)rrln 0P8 ! PleMidine EBsttOnas TGt geof 1

conprising: a capsule filled with a
pl urtedni2b4y of coated particles; the coated particles
conprise a core coated with an enteric coating; the
core conprises pancreljpase and at ne

| east o .
o ) ] I
di si @it egieariosaga famihgoigme heeiR BataPRY® RSt S
) past . 00Er S Biotp RRkiyIRIf Atluldle pldPbeant . % of
hydroxypropylmethylcellulose, starch, a polysaccharide, pullulan, and gelatin.

61.  The dosage form of claim 60 wherein the capsule comprises hydroxypropyl

methylcellulose.

30
62.  The composition of claim 1, wherein the at least one digestive enzyme is

coated with a coating, and the coating comprises an enteric polymer.
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25 at | east one al kalinizing agent, based on the total
wei ght of the coating; wherein the coated particles
whaons/1ee26mi st ure content of about 3% or | ess, PCTIR20€8/000770
capsul e has a noisture content of 4%or |ess. 50. The
dosage form of claim49, wherein the capsule has a
wat er content of about 2% or |less. 30 51. The dosage
formof claim48, wherein the capsule is conprised of
a material selected fromthe group consisting of a
cel | 68l osTie cpopogitien of cldim @2.05bprsinc hydopteHyheegoppyitss & least
starch charide, pullulan, and gelatin. 51 WD
200@?&%‘.’)‘%‘%%’3%%%%?82008/ 000770 52. The dosage form of
claim51, wherein the capsul e conprises hydroxypropyl
met hpyl ¢ e’k‘l{et&)ﬁ’lﬁ&mog 3f clab &3 dﬂﬁfb@ﬁhé &tefic Pdlyaérandnhd Sorganic

wherel n the capsul e co drox pyl 5
ﬁbtHvﬁ%@lW%W%%@”ngﬁmoﬁggﬁ%%@@: PﬁV%o§%$|S|ng a

capsule filled with the conposition of claim16. 55.

he dos f f
wnt & colbeshbry R aEHI T B st ficbOEnGARHILEe fas 18

f or rgrmfp ccﬂsﬂtm{g B4cliuivherceiats phthdate. dpdotyeropy! redhiseldess of
afa?e hydx%?%}) née:p&?lge &ml%&%cegitg’é{ﬂcxﬁ@@?blﬂmﬂ geelite @
ceH

dr ox ceII | ose,

51 arrththalam rp@héyéfé}e aq#hmie mefmﬂw %IF %ﬁPO Ya‘ﬁ‘é n. 15

57. The dosage form of claimb56, wherein the capsul e
conpri ses hydroxypr eIIquse age
f or % onphs %"F“ﬁ@m&’né’ggg‘ﬁ‘l 6 ll“ir%[ré © e PREe %%@gtgl?a?on
of CloipfRedah alkaBRiziPageihe dosage form of cl ai m 58,
wherein the capsule has a water content of less than
2% 60. The dosage formof claim58, wherein the
capsil e The coppiimeticla &, Werar fhe pllalpingepet is seledsd Sipm

the #L €rHQp et ? # thg, sﬁfco@dl&ﬁcllé oS sGdlﬁlms)ﬂ'fﬁfcalcmm salts of
hydr oxXypropy y Ce [ ul ose, st arch

pol ymasmesiuat. salis Of Pupinum B byEies, ﬁal‘""%ri bydipiidegosage

for %aneﬁdn@hﬂhﬁgieé’mﬁﬁrﬁktﬁrei faeesrapsul e conpri ses
hydr oxypropyl nethyl cel | ul ose.

20 68.  The composition of claim 62, wherein the coating further comprises a
plasticizer.
69.  The composition of claim 68, wherein the plasticizer is selected from the

group consisting of triacetin, tributyl citrate, tri-ethyl citrate, acetyl tri-n-butyl citrate,

25  diethyl phthalate, dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor

oil, acetylated mono-glyceride, acetylated di-glyceride, and mixtures thereof.

70.  The composition of claim 16, further comprising the at least one digestive

enzyme coated with a coating, wherein the coating comprises an enteric polymer.

30
71.  The composition of claim 70, wherein the coating further comprises at least

one inorganic material.
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30 62. The conposition of claim1l1, wherein the at
| east one digestive enzyne is coated with a coating,
wa@e@stibee£oat i ng conpri ses an enteric pol yner. PGRIBAIWS/000770

2008/ 102264 PCT/1B2008/ 000770 63. The conposition of

claim62, wherein the coating further conprises at

| east one inorganic material. 64. The conposition of

claim 63, wherein the enteric polyner and the

inorganic 5 material are present in a ratio of from

abom 4:The Edihpﬁhﬁ(hﬁofﬂa%ﬂ @Bereill Hie cuteriqrobsinier end tesfinsgagiom
wherein th teri l-ected fromthe

g r ofﬁ‘ﬁteré% ﬁ?lpgefenﬁlél e s Ofﬁflﬁ%{é%ﬁg? gct:de%bg‘?cg 2Eht hal at e,

hydr oxypr opyl nethyl cellul ose phthal ate,

hyd hPXY pl{hg Q&Jlepogfﬁ$$é‘flcﬁﬁh l7(3J lw@l&@m %Qﬁt@ﬁ@po‘ﬁﬁlﬁbﬁ isRélkded from the
pol yVi ny e 10 p al ate,

ACi emme@ohwtmepﬁ@&\ﬂyﬁe&f%at%%*&i%moxéﬂap’é &S %vlae““bé%

The RATRO %ﬂf&rb)@[}roﬁfl n(éltt@'lcelll@cﬂze adshersedcinatey@lyainyl asetatt one
i nofgani ¢ mat erj a

rises. an alkal agent .
15 ethalatp @etaspsiiractd TR, °8%°1y“\}ﬁ%§eir}18§%eﬂt
al kal i ni zi ng agent is selected from the group

congj sti 'H;g g?rel?oa?;]on of c?atlm 1713 %erg nQﬁ(e' aq.j feast §ﬁ"c| 1E§r%é?1fcon?@éﬁau m

sal {$ of magnesi um sal
lalun&mmnmamdmnmumaﬁwerX|des cal ci um hydr oxi des,
magnesi um hydr oxi des and m xtures thereof. 20 68. The

conmposi tion of claim62, whe coatin
conpbi s eBhegompysiiigh piclaa T4, V@’gremfﬂeeg“@g??ﬁ% P& %Shseg T te% r(ém m

68, tlw'k? up! IcBnststies &7 It@(ﬁﬁlh@dnll&ﬁudb Ssalfsalf ewtived sdlis ofgatchuen, salts of

group consistin . cet i tri but yl LB,
r Ter et St P B e PRI

Qle&MMhmmhﬂb&bﬁH&andmbmhyﬂhﬁﬂﬁacate polyethylene

gl ycol, pol ypropyl ene glycol, castor oil, acetyl ated

nono- glycerlde acetyl at ed di - gl yceride, and m xtures

t herigof . TRGomPtsision ohiemi 70 wheredt the poating fpgher pRAriAE A

conp5%§éﬂg the at least one digestive enzyne coated
th a coating, wherein the coating conprises an

enterlc polymer. 30 71. The conposition of claim70,

yhergin *riflaecoﬁ@@s‘itidﬂgf £1umt16mhemmhe plsaisizatis deteated from Fie
Lg—?;g%%glgg@gg%ﬁe)orflywcetﬁtrlbw critate {n-egl%g glﬂ‘ate a?etyl trl—n-but}fl citrate,

wher @ity pltgalad) ﬁﬁ:ntybsemyhty,rmkyetayighetgh@olb Wie&e glycol, castor

oil, acetylated mono-glyceride, acetylated di-glyceride, and mixtures thereof.

25 78.  The composition of claim 32, further comprising the at least one digestive

enzyme coated with a coating, wherein the coating comprises an enteric polymer.

79.  The composition of claim 78, wherein the coating further comprises at least

one inorganic material.

30
80.  The composition of claim 79, wherein the enteric polymer and the inorganic

material are present in a ratio of from about 4:1 to about 1:25.
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material are present in a ratio of fromabout 4:1 to
about 1:25. 73. The conposition of claim 70, wherein
wo b@sao2es i c pol yner is selected fromthe 5 gpom/pB2008/000770
consi sting of cellul ose acetate phthal at e,
hydr oxypr opyl nethyl cel |l ul ose phthal ate,
hydr oxypropyl nethyl cel |l ul ose acetate succi nate,
pol yvinyl acetate phthalate, methacrylic
aci d-met hyl met hacryl ate_copol yners and shel

The 8t ompkbs icermssition ofealasp 15, whereippilesreaieHc PHEMSLs lsired ff%*h‘&"’

i no LREH &&sﬁﬁ{g%f beliloselddet &0 Bl’ﬁﬁdl@@ ﬁydﬂdﬂcyﬁdofi}a lrﬂethyR:blnlg)se
agent.” 75. The conposi

cl

o K ahins o ngeRl et ey R sl
CON$hifiilhte)GneBiactyd zﬁ:1d—rﬁd:tl1yllﬁﬁlmcdiﬂmqod@ym@aiiftdS‘»h@lhc sodi um
salts of calcium salts of magnesium salts of

| um num al um num hydr oxi des, cal ci um hydroxi des, 15
magBsesi Urhehydpasition efsclam d9.rheteinthssat fdags prRorgange sl
conposi tion {0, wherein the coating further
conﬁmmgm%anaﬁgnﬁba%%&z 20 77. The conposition of
claim 76, wherein the plasticizer is selected fromthe

groygp ¢ oﬂ%‘céltnb&gmﬁ’f)f (Ilaﬁﬂn%g BlHefin the dlllihiing ﬁgd'nf i@ taected from

tri-ethyl citrate,
ERCANCRLE 1 ML AT CHR
gl yGRknesig), %}EE @thdeﬁmﬁn gluytir@in, hy d@sitiesy calading bydawéleyl ated

nono- gl ycer.i 148G . gl yceride, and m xtures
theP@'F%mfgw axmgmggF%?%n of claim32, further
conpri si ng the at Ieast one digestive enzyme coated
W t I?S a c tcloﬁxgomt%g%gaélgl ﬁhﬁhe%é Bfflerfc Q6Rink HRBerdBmprises a
enterlc po he conposition of claim78,
Mhené$WWWhe coating further conprises at |east one
inorganic material. 30 80. The conposition of claim

79, wherein the enteric mer . a d the '
T el Fugamasn e Opin VISRt 3R i ARORGME me

aboUsroup cBBistiBdo MRCRBOBLLYRREe, RISTHyI BEOSILODOT n@)utygqgtrate
The SR BeP Ly Sh AT A e BRLEED, En DRl ifeo, oo

consi s
2| |l ssglated etoat-elyphidh ategtiaied dwbmwiy FRdpHtures € efeof

met hyl cel | ul ose pht hal at e, hydroxypropyl

nmet hyl cel | ul ose acetate succinate, ‘W%Vln¥ acetat e .
pht H&l at & dospee feae FympTEing @ taglehesPRF I SeTPRE IS g  igrcgmposition
copqhypess and shellac. 5 82. The conposition of claim
79, wherein the at |east one inorganic materia

conpri ses an al kalinizing agent.

25 87.  The dosage form of claim 86, wherein said dosage form is a capsule filled

with the composition of claim 62.

88.  The dosage form of claim 87, wherein the capsule has a water content of about

2% or less.

30
89.  The dosage form of claim 87, wherein the capsule is comprised of a material

selected from the group consisting of a cellulosic polymer,

hydroxypropylmethylcellulose, starch, a polysaccharide, pullulan, and gelatin.
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83. The conposition of claim82, wherein the
al kal ini zing agent is selected from 10 the group
wa@omsite2sng of talc, silicon dioxide, salts of PEDUB2008/000770
salts of calcium salts of magnesium salts of
al um num al um num hydr oxi des, cal ci um hydr oxi des,
magnesi um hydr oxi des and m xtures thereof. 84. The
conmposition of claim78, wherein the ent eri c coati ng
furt her C%:H)I‘I ses a_ 15 gpl asti ci zer. 0
conp8si t Thsrflogee Ergiohsleam: S9veredn He Taﬁﬂ‘lep‘log’ﬂl?eé RSl 22
sel qggt@vcefm@sm the group consisting of triacetin,
tributyl citrate, tri-ethyl citrate, acetyl
tri-n-butyl citrate, diethyl phthalate, dibutyl
s ebauat eThexokage fduyiloérigmgioyeigkein thotappriaipy b erstugt spoioht of
Stlosrsth%rcl)alg)l 14‘V acetyl ated nono-glyceride, acetylated
F e, and m xtures thereof. 86. A dosage form
conprl SI ng a tablet or capsule conprising the
COMp@si t 'Tf?@do@zf e fdtin®F %1%9 wier&d the IDSUISIRS AGRish@E Bt of
cl ai m 86, V\herel n said osage formis a capsule filled
Wit He%SFf@“élﬁﬁﬁ*b%)@ tion of claimé62. 88. The dosage form
of claim 87, vvherel n t he capsul e has a water content
of about , 2% or

%h er é pﬁck[aﬁe COFBB%Qﬁ aeseillgc? coatal crer cgrél 1@& otf a mcq%tgre re%lséhtm
S eI aait@th]l, h desaciriendatdeapt oo tsagstiormept g]fctma47c whéreih ghsjdesiccant
poly r elh Wese, starch, a
pol as a%%l g{‘%ﬁg dgs)é%élﬁ)ﬁ%)# [E%g%% gegig{i atnl n. " 55 WO
2008/ 102264 PCT/ 1 B2008/ 000770 90. ' The dosage form

of cd,ai mrﬁgpacmg&eélﬂnbb QiR rﬁmﬁ@r%sisﬁﬁc&naterlal is selected
hydr'oxypropyl nethyl cel | ul ose. dosa e .form of

& ai FaBYe SiRHRFABFiFIng I‘fémﬁ%lp%lﬁﬁs’é’l‘ﬁ%% a%il ‘?Fﬁ*ﬁ §‘f"15‘?‘1 Eht ent

of 5 Iess than about 4% 92. The dosage formof claim

89, er {heg %@ asu%la?g@ere %herr(}%;s(lgctan is se?egtgé ?rgﬁ'l tl%f roup

| ess’
seal @dsmmg pansianlac sevps, ickpdiliod g@ amasﬂ mrbons @Ell Csmblmtlons
mat ef a desiccant, and at |east one dosage form of

cl ai mrﬁ"f wherein the desiccant and at | east one
ddosage formare inside the seal ed container. 94. The

package @fe ﬁc@g%%lmw BfiRteth thd\®siBRhSE MbRcUlL Siegdsant
material is selected 15 fromthe group consisting of

netal, glass, plastic, and netal coated plastic.
97. A package comprising a sealed container comprised of a moisture resistant

material, a desiccant, and at least one dosage form of claim 54, wherein the desiccant

25  and at least one dosage form are inside the sealed container.

98.  The package of claim 97, wherein the moisture resistant material is selected

from the group consisting of metal, glass, plastic, and metal coated plastic.

30 99.  The package of claim 97, wherein the desiccant is selected from the group
consisting of molecular sieves, clay, silica gel, activated carbon, and combinations
thereof.

100.  The package of claim 99, wherein the desiccant is molecular sieves.
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95. The package of claim 93, wherein the desiccant is
sel ected fromthe group consisting of nolecular
war@sasz26£! ay, silica gel, activated carbon, apPdI/IB2008/000770
conmbi nations thereof. 20 96. The package of claim 95,
wherein the desiccant is nolecular sieves. 97. A
package conprising a seal ed contai ner conprised of a
noi sture resistant nmaterial, a desiccant, and at
| east one dosage form of claimb54, wherein the
desiccant 25 and at | east one dosage form are inside
the ggal a0.00p @pasing Baleddd@taRAGHRAG 6F rﬁ&stﬁﬂe @dsRafk Material,
whereln the npisture reS|Ptan

ri.a
f r ond epiecagh Bt EBhLIIPTPRG BT OHtR |5§ “616%?&‘ e &F“’“Ft ol
and Rt &le donad Rt pb asilé te s@kd 8&tairtkhe pac kage of claim
9 wherein the desiccant is selected fromthe group
C nS|st|ng of nol ecul ar sieves, clay, silica gel
act | W4t edhepackegn of cdaird 1¢lo whirpiatheamisture tegiptans fatemglds setppied
pac k y r ediphastic.
Pob R B oo BB or MR LR il SRl e et 100770
101. A package conprising a seal ed contai ner made of

noi sfgdr e ’Iﬁ@?&cﬁg@@ﬁcldﬁﬂﬁ 61, hlbrein %edi@ﬁéc@&@d‘gel,ectaﬂ@onaﬂle beast
one dosage form erein the de ant and

& V@ﬂgwgBH@daﬁgéﬂﬁmﬁﬁ®h?ﬁ?@y¢ %%“?ngseaom'nmwm
cont@em&r . 5 102. The package of claim 101, wherein
the noisture resistant material is selected fromthe
group consisting of netal, glass, plastic, and netal
coat 8d. plThspdckage dDBrimThik “pareinalg?ei%ﬁcamllsamﬂﬁcll@lsw‘&m erein
the desiccant is selected fromthe group 10
conS|st|ng of nol ecul ar sieve, clay, sili gel , .
ATt Wt e BethasoH treaiRglo TR AL digprest afSﬁ@?t&fb‘F“h ‘%)aﬁtlveTh e
pac ké}ﬁfm@ﬁef@ieﬁ)dy%rﬁ&&mg\A‘Tlﬁihﬁteﬂné al'l@rriﬂeﬁmdiﬂ)aﬂhnﬂ ISto 2 mammal
nol ecu ves 15 105. A nethod of treating or
prev@ﬁ??ﬁ di sorder associated with digestive
enzyme deficiency conprising adm nistering a
conpgsi ti,on f f.
106. P(% ITE[% 10e otgo ({f h%atlg%%r ptreQ/erﬂmHg r‘iﬂé(@ijéiﬁ agslacaﬂg@\glit%%gé’sg‘%
a6 s ooizahed:ligiendy CGmg@slela%mE@ﬂmmoﬂféﬁlloé Plaifchp to a mammal
conpﬁ”é%ngﬂggn1nlsterlng a conposition of claim16 to
a manma I'n need thereof. 107. A nethod of treating
or preventing a disorder associated with digestive

107. A method of treating or preventing a disorder associated with digestive

enzyme deficiency comprising administering a composition of claim 32 to a mammal

25  inneed thereof.

108. A method of treating or preventing a disorder associated with digestive
enzyme deficiency comprising administering a composition of claim 1 in combination
with a medicament which increases GI tract pH, to a mammal in need thereof.

30

109. The method of claim 108, wherein the medicament is selected from the group

consisting of proton pump inhibitors and antacids.
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conposition of claim32 to a manmal 25 in need
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di sorder associated with digestive enzynme deficiency
conprising adm nistering a conposition of claim1 in
conbination wth a nmedi canent which increases G
tract pH, to a manmal in need thereof. 30 109. The
nmet hod of claim 108, wherein the nedicanment is
sel ected fromthe group consisting of proton punp
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152. A met hod of preparing a conposition of claim63,
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,an efteric pol ynmer and east
cor@w@oﬁ aheutgém vzaterlmfrétv iogless, witlet edslnefOMRIITRE 24 GHFYLFrPé’ﬂY“teS/a“&fat
leag%h@%\i%aﬂl%ﬁéﬁ@ ALY beth B8 a plifulik P deldiRe reldRicpagicief. cl ai m
112 erein the at nosphere conprises air, nitrogen,
or an inert gas. 114. The nethod of cIa|n1112 wher ei n
113.he TRamkihed &%lath 1 B wheéds the am@sphegeshprises amaiyrogenanr en inert gas.
coated with a mxture of an enteric polyner dissolved
in acetone and at | east one inorganic material. 20
11415 Thé\mnﬁbdmfcblaoﬁ 1 orepesin thepastictes nha drast ionmdigastive|easyine LE, coated
w1t§.% L%'OPQT en&gﬁé&?&g\e RRLiVed iR etOfe 8 atl1€8%he 2B anic material.
i ges |ve enzy n an at nosphere having a noi sture
content of about 3.6 g water per nB or less, with a
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preparing a conposition of alm 79,
conprising: coating particles of at |east one

1161 9e8E inNé@o&HZYHIE 119) wikleid tHIDEHEIEY oF 2 ARNItNGery IDArs tdafedt with a

mixture of an enteric polymer dissolved in acetone and at least one inorganic material.

118. A method of preparing a composition of claim 79, comprising:
coating particles of at least one digestive enzyme in an atmosphere having a moisture
content of about 3.6 g water per m® or less, with an enteric coating comprising an enteric polymer

and at least one inorganic material, thereby forming a plurality of delayed release dosage units.
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plurality of delayed rel ease dosage units. 58 WD
2008/ 102264 PCT/1B2008/ 000770 119. The nethod of
claim 118, wherein the atnosphere conprises air,
nitrogen, or an inert gas. 120. The nmethod of claim
118, wherein the particles of digestive enzyne are
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123c c ed excthvdef pstpatisig a coppaséion piddgim 10 4omfisnge onposi t i on of

fOI(flll@étl thl- dlggsﬁve erzyxg’ez wh%g 'Elﬁ'd&e&l*\}@erﬁg'mé %%R)vaﬁpﬁztlvny of about 0.6
digesiive enzyne is pancrelipase. 20 12

Oré‘%ﬁposmlon of claim 124, wherein the pancrellpase 'S
porcine derived. 126. A dosage form wherein said

osa e i s zero-overfi e form conprising
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fomthg thg digzstied emﬁnep ahetie ate|d[gestm; erfzfmeexbibiya foss ol digestive
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cIa|n1 12 wherein said treating all eviates fat
PapEsliRB€or ption in the patient. 130. The method of
claim 127, wherein said treating increases the
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126. A dosage form, wherein said dosage form is zero-overtfill dosage form comprising the

composition of claim 124.

127. A method of treating exocrine pancreatic insufficiency in a patient, comprising

administering an effective amount of the composition of claim 124 to a patient in need thereof.
128.  The method of claim 127, wherein the patient has cystic fibrosis.
129.  The method of claim 127, wherein said treating alleviates fat malabsorption in the patient.

130.  The method of claim 127, wherein said treating increases the coefficient of fat absorption

in the patient.
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131. The nethod of claim 128, wherein said treating
i ncreases the coefficient of fat absorption to at
wo e@stiorbout 85% in the patient. 5 132. The nep¢DtB2068/000770
claim 130, wherein said increase in the coefficient of
fat absorption in the patient occurs w thout
co-adm nistration of a proton punp inhibitor. 60

131, The method of claim 128, wherein said treating increases the coefficient of fat absorption
to at least about 85% in the patient.

132, The method of claim 130, wherein said increase in the coefficient of fat absorption in the

patient occurs without co-administration of a proton pump inhibitor,

60



