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20debilitating pain associated wth the condition. The cause of pancreatic
pain is uncertain, but has been hypothesized to be caused by pancreatic
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any particular theory, according to this hypothesis for pain generation, the

30  administration of protease enzymes (e.g. in pancreatic enzyme formulations) should
degrade the CCK releasing peptide, thereby ameliorating pancreatic hyperstimulation

and the resulting pancreatic pain.



20active enzyme, in particular |ipase, may survive into the duodenum (Lieb
et al., Alinent. Pharmacol. Ther. 29, 706-719 (2009)). Alternatively,

pancr eat iwopaiwm3bers been treated with relatively hi gh deseasediooeozoed or
uncoat ed pancreatic enzyme to ensure that sufficient active enzyne was
delivered to the duodenum (Wnstead et al., Pancreatol ogy 9, 344-350
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15 term "di gestive enzyne" denotes an enzyne in the alinentary tract which
breaks down the conponents of food so that they can be taken or absorbed by
t he orgamwverm11/035079 Non-limting classes of digestive emrzynmsgoisiiabl e for
use in the present invention include |ipases, anylases and proteases.
Non-limting exanpl es of digestive enzynmes include pancrelipase (al so
referred to asHopareereat orddr toltieptlseh pamwreai0Ippina(s e, Withymsoated rtrymet r ypsi n,
chynmotrypsi n B, pancreat opept.i dase, carboxypeptidase A _carboxypepti dase B,
gl ycerol E%PaRLiAysAB BQFFOBﬁd@QWEWFHég@;Wﬁ%é?%FagypgprﬁﬁﬁF%ﬁggg, el ast ase,
Ki ni ”Oge”éérﬁzenfib&@&Hﬁhﬁﬁﬁﬁah@@@@ibggb&%%@aﬁga d@ea BV g he WANELE,
chynopapai n, glutenase, bronel ain,” ficin, "0-anyl ase, cellul ase, .
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anyl ase, |ipase, protease, or mxtures thereof, or any extractive of
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such as f ges dticprphesthatrapiven @ a phthar maigivel riseits safety.concerns (Smytthe@not her
enbodi ment of the present 1 nvention, the ?ta ilized diges ive enzynme is
pancr & i pak &ibraying celpnpepathyincylc iphrags: etults 94 4 CpetoNHol YeRott8"F ni xt ure of
several types qb. PIBYIRS, i ASkHIY ATHIASSuse bhRASRIC ANmPLAIRARG N Y TES.
Pancr el i pase™’i's conmrerci ally avall abl'e, Tor exanple from Nordmark

Ar znei mi t tagd fibfaRtI, cotvnofathe it ¢HildeerPwith eystic Lftboasia iNemi logldndClourmal ofie

enbodi nent of the conpositions of the present invention, the stabilized
digestiveﬁéﬁ%yﬁé18%Hﬁ?ﬁ55§5au¥$base. The term"lipase"” refers to an enzyne
that catal yzes the hydrolysis of lipids to_glycerol and sinple fatty acids.
Exanpl es of |i pAbepresentimisntors b&vetSHﬁormr@béf%ma HAEABINGH JA3REUGED but " are not

10limted to anipmal |ipase. [ i s ' | i pase (e.qg.,
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| i pase, r ggesivd@Rimeivigstmcoated digepihadmepde pievides effrtiveeardatidof echnol ogy
by a suitable host cell, selected f{ontan%ﬂone.of bagteria, ﬁgast, fungi,
plant, i naeqreasic naihand SiRtKOINTToL pY BUtTiHoRA) inpRiEmenty 1of eXAMRE Hint | i pases
whi ch i nclyqg, g3 ﬂf’ Rt Sh, SRAMERELI BRAbrs vd 2ipABhOg T PhaSdgy ant i al |y
identical to a natura ?y occurring sequence, |ipases éncoded by a nucleic
aci d that 1éw dbenaflcagoissllpcomedstzames &l dffeciiveintthe ieatienteofmaalafrsaffitipnoccur ri ng

| i pase- encodi ng nucl.eic i.d, etc.), chem cally-nodified |ipase, or

mi xt ufBs tIHE FRBANCTSIUG HSH é?mﬁﬁﬂ%%ﬂhﬁﬁ?“ﬁ?“ﬁ%@nééﬁﬂ%gF??%ﬁ@n%?ﬁﬁﬁe present
invention, the 20 stabilized digestive enzyne conprises an anyl ase. The
term "anyl ase" refers to glycoside hydrol ase enzynes that break down

starch, for exanple a- aW'ﬁﬁyﬁﬁM&ﬁy@MﬂEﬁNV%ﬁ@Nases, acid

a- gl ucosi dases, salivary a ases such as ptyalin, etc. The anyl ases
suitable for use in the.co si tions. j N incl ude, but
are not linmte nPBegﬂpngwﬁ Eﬁgg??§%§%t%&ﬁ%ﬁﬁ§%§FE§%@¥ﬁ?ﬁﬁg§F&gnyIases
25(e.g., 10 dilzymENMoRIpwhiasE candrisipg edterially\coated dAgp@veginzims- or yzae

anyl ase), plant anyl ases, reconbi nant anylases_(e.%., prgduce Vi a

r econBP narsontBing keads eng gpcenjecedigestva §Pey Mifoantping beads, WaEEH Yfom any one
of bacterig, . f Lot L Nsec: i I ‘LN

cul tar e, SR ey P e bR g B SRR ER BRI GR MBI e ¢ hat
i s honol ogoeusngodisisd badttthaddry, witkeeihitieadore coraprises artadrhpeuticaly effasgve 30
sequence, anyl ases encoded by a ngcleic acid that .is honylogpﬁf or

subst ant i &Mopnt feHesstXe Cpzy s G PRLETIE EQANIR CREPEA SRSEIEI AOGY> nucl ei ¢

acid, etc. 1 j g§§? htiddr £setabarirefl In
anot her eﬁ%g |nent&%?h¥ﬁgyg§%%gg???%%s 0 b?ﬁécg?gggﬁﬁzfngenpio%, t he

st abi B0z edfidtGresimmmt efidigasiveenpymesesndisprbitenizdy fPRef e eperippolypgse”
refers generally to enzynmes (e.g., proteinases, peptidases, or proteolytic
enzymes) tR3&reak peptide bonds between ami no acids of proteins.

Prot eases are generally identified by 5their catalytic type, e.g., aspartic
aci d peptidases, cysteine (thiol) peptidases, netall opeptidases, serine
pepti dases, threonine peptidases, al kaline or sem -al kaline proteases,
neutral and peptidases of unknown catal yti c nechani sm

3




Non-limting exanpl es of proteases suitable for use in the conpositions or
oral dosage forns of the present invention include serine proteases,

t hr eoni new0Qpric3sEmses, cystei ne proteases, aspartic aci @Cprusc@aserofe. g.
pl asmepsin) netal |l oproteases, glutam c acid proteases, etc. in addition,

proteases suitable for use in the conpogsitions or oral dosage fornms of the
present i nvent ilAnqther erhodiment, the preseit inyeptionis dirscigd toramefhogidases,

bacteri al £ I A i | eus

pr ot case) AERRERuiLPAR coblppeRARiitclng o BmASHASAL hUBreBl 3V o 15

r econbi namtvebiidn teecpmirhomyneby theredii t abl e host cell, selected from any one
of bacteria, yeast, fungi, plant, insect or mammalian host cells in
culture, or re¢opil adtherRhboeRs@s, Whpebert ileHten BiRGID @ A&lethod@guence t hat
i s honol ogous or substantially identical to a naturally occurring sequence,
pr ot eades USAERACIHPLIG CXAgEIN insUHGIRNCY HepMNTSINEAGHIBIISHEE & 2 Balisst Bnt i al | y

i denti cal r I = eneodi j.c acid, etc.),
chem cal | ?Eﬁ%%%?gﬁg%ﬁ t Ienf'jlés:dgl ,eh}glr‘)tgvrfcip %(cg'%rgg%??ﬁ%?%o? ggatg&)mé%gllﬁ,e conposi tions
or oral desagee, whersn edid Ube pngsdim abore 100 anaboan3@OUPP ilipaseone or nore

| i pases (i.e., one |lipase, or two or nore |ipases), one or nore anyl ases
(i.e., oné’nﬁmﬂ/gheél; or two or nore anyl ases), one or nore proteases (i.e.,
one protease, or two or nore proteases), mxtures of one or nore |ipases

wi th one or nore 25anyl ases, mxtures of one or nore |ipases with one or

o e RpoLeases. u Xtﬁﬁfﬁ;ﬁénﬁ?ﬁs@hﬁ?ﬁ%ﬁﬁfﬁ VYeNIRilg or more

prot easSes, or m xtures Of one Oor nore Il pases vm]’?lh one or nore anyl ases and
one or nore prgmeasgt of the phBeheitior ¥ dirdchd t0lagebiliz¢e dRReivenzgma por ci ne
pancreatic extract conprising various |ipases (e.g., |ipase,. colipase,
phosphol i FeEE0OAEON eHpprisinge? epmbipatiansfcateyically eﬂaé‘ag@éi yogogjed digessiygi n,
chynot r ypsj > i d ; .8l [, > ypsin
b bi ¢ of S RARARHITRAL I (e e B enfh T SRS et

deoxyr i boeugingawkich niaintaine sitestantinbactymetit activitg aftegleapitaren gomgaeThs
substaptially sim.lar to human pancreatic fluid. In yet another enbodi nment,
t he d?Sesﬁqrve dégffwﬁeenzl-yglepgﬁwap sRcgmegpthejalimepiary tag gyigh Pedtodi nent, t he

di gesti ve j6QA YiecdnTHoRms bf ]fdo‘a%%%ét’%%y%}{ib@@a@nbir lQ@s%‘?béEO& '%E Bﬁ&ﬁfsm@g‘ 120 U

a.
USP/ ng, anyl ase activity of greater than or equal to 21 / mg, protease

St vEty o 9 SRS g e ST Gt HEEHYor & b of o2

conposi t i anentidn inbdpilipsestanylayentndprobmyes. ﬂ*ﬁtrs]limitirgmex;np&s of ease, and

anyl ase activities as described in T?agﬂe flqr gel ow (where "total" activity

refers todtaeieamBYRETISRIP PRATTEDAST (E1UBITTE4 Y §5 RBStatn BN intDbat ed _

ﬁg)z( yg]?(% Cﬁgl e PskiDRAFSdtry JH 2R Bothy 52 BUbHctbpeptidasd catbokGpdptihe (1U) min
A, carboxypeptidase B, glycerol ester hydrolase, phospholipase, sterol ester

hydrolase, elastase, kininogenase, ribonuclease, deoxyribonuclease, a-amylase,
papain, chymopapain, glutenase, bromelain, ficin, f-amylase, cellulase, -

Galactosidase, lactase, sucrase, isomaltase, and mixtures thereof.

25 In one embodiment of the present invention, the stabilized digestive enzyme is
a pancreatic enzyme. The term “pancreatic enzyme” as used herein refers to any one
of the enzyme types present in the pancreatic secretion, such as amylase, lipase,
protease, or mixtures thereof, or any extractive of pancreatic origin having enzymatic
activity, such as pancreatin. The pancreatic enzyme can be obtained through

30  extraction from the pancreas, produced artificially, or obtained from sources other

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



mn max mn max Li pase 4500 5500 9000 11000 13500 16500 18000 22000 Anyl ase
8100 45000 17100 90000 26100 135000 35100 180000 Protease 8100 34000 17100
67000 261W0 220036935100 PCT/US2010/049203

In another embodiment of the present invention, the stabilized digestive
enzyme is pancrelipase. The terms "pancrelipase” or "pancreatin” denote a mixture of
several types of enzymes, including amylase, lipase, and protease enzymes.
Pancrelipase is commercially available, for example from Nordmark Arzneimittel

5  GmbH, or Scientific Protein Laboratories LLC.

In one embodiment of the compositions of the present invention, the stabilized
digestive enzyme comprises a lipase. The term “lipase” refers to an enzyme that

catalyzes the hydrolysis of lipids to glycerol and simple fatty acids.

Examples of lipases suitable for the present invention include, but are not

10  limited to animal lipase (e.g., porcine lipase), bacterial lipase (e.g., Pseudomonas
lipase and/or Burkholderia lipase), fungal lipase, plant lipase, recombinant lipase
(e.g., produced via recombinant DNA technology by a suitable host cell, selected
from any one of bacteria, yeast, fungi, plant, insect or mammalian host cells in
culture, or recombinant lipases which include an amino acid sequence that is

15  homologous or substantially identical to a naturally occurring sequence, lipases
encoded by a nucleic acid that is homologous or substantially identical to a naturally
occurring lipase-encoding nucleic acid, etc.), chemically-modified lipase, or mixtures

thereof.

In another embodiment of the compositions of the present invention, the
20  stabilized digestive enzyme comprises an amylase. The term "amylase" refers to
glycoside hydrolase enzymes that break down starch, for example a-amylases, -

amylases, y-amylases, acid a-glucosidases, salivary amylases such as ptyalin, etc.

The amylases suitable for use in the compositions of the present invention
include, but are not limited to animal amylases, bacterial amylases, fungal amylases
25  (e.g., Aspergillus™ amylase and, preferably, is Aspergillus oryzae amylase), plant
amylases, recombinant amylases (e.g., produced via recombinant DNA technology by
a suitable host cell, selected from any one of bacteria, yeast, fungi, plant, insect or
mammalian host cells in culture, or recombinant amylases which include an amino
acid sequence that is homologous or substantially identical to a naturally occurring
30  sequence, amylases encoded by a nucleic acid that is homologous or substantially
identical to a naturally occurring amylase-encoding nucleic acid, etc.), chemically

modified amylases, or mixtures thereof.



134000 Ratio min max min max mn max mn max Ayl ase/Li pase 1.8
8.21.9821.98 2 2.0 8.2 Protease/Lipase 1.8
WO 2011/035079 PCT/US2010/049203

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
peptide bonds between amino acids of proteins. Proteases are generally identified by

5 their catalytic type, e.g., aspartic acid peptidases, cysteine (thiol) peptidases,
metallopeptidases, serine peptidases, threonine peptidases, alkaline or semi-alkaline

proteases, neutral and peptidases of unknown catalytic mechanism.

Non-limiting examples of proteases suitable for use in the compositions or

oral dosage forms of the present invention include serine proteases, threonine

10  proteases, cysteine proteases, aspartic acid proteases (e.g., plasmepsin)
metalloproteases, glutamic acid proteases, etc. in addition, proteases suitable for use
in the compositions or oral dosage forms of the present invention include, but are not
limited to animal proteases, bacterial proteases, fungal proteases (e.g., an Aspergillus
melleus protease), plant proteases, recombinant proteases (e.g., produced via

15  recombinant DNA technology by a suitable host cell, selected from any one of
bacteria, yeast, fungi, plant, insect or mammalian host cells in culture, or recombinant
proteases which include an amino acid sequence that is homologous or substantially
identical to a naturally occurring sequence, proteases encoded by a nucleic acid that is
homologous or substantially identical to a naturally occurring protease-encoding

20  nucleic acid, etc.), chemically modified proteases, or mixtures thereof.

The compositions or oral dosage forms of the present invention can comprise
one or more lipases (i.e., one lipase, or two or more lipases), one or more amylases
(i.e., one amylase, or two or more amylases), one or more proteases (i.€., one
protease, or two or more proteases), mixtures of one or more lipases with one or more
25  amylases, mixtures of one or more lipases with one or more proteases, mixtures of
one or more amylases with one or more proteases, or mixtures of one or more lipases

with one or more amylases and one or more proteases.

In one embodiment, the digestive enzyme is a porcine pancreatic extract
comprising various lipases (e.g., lipase, colipase, phospholipase A2, cholesterol
30 esterase), proteases (e.g., trypsin, chymotrypsin, carboxypeptidase A and B, elastase,
kininogenase, trypsin inhibitor), amylases, and optionally nucleases (ribonuclease,
deoxyribonuclease). In another embodiment, the digestive enzyme is substantially

similar to human pancreatic fluid. In yet another embodiment, the digestive enzyme

6



6.2 1.96.11.96.12.06.1 In a particular enbodi nent, the conpositions
of the present invention conprise in total about 25,000 USP units of |ipase
and aboutwB2p0@Bs518P units of protease. |In anot her enmbo@dCmAISROD0EI203
conpositions of the present invention conprise 15in total about 20,000 USP
units of |ipase and 68,000 USP units of protease. |In another enbodi nent the
conposi t i ésysanofeliphee PSR skndtilli amethet erobodiowpt; itealigastivoerdymgliput 15, 000 USP

units of i ., 000 USP units of | t her.. erbadi h
Cormos: 1| SRETEIPeRn IS EY B THRYRRETN S ueD Lo0 ph eV A B0 000 Usp
units of ltHasehmnst «3dal9016/BRUSPIigS Fﬂftedéé asRAS DS ghdtadfidinngleqaThedi nent t he

conposi tions of 20 the present invention conprise in total about 5,000 USP
units of RopAsESBmE, 2rd 008 nuSpasgrict vitod! greaerthawor omel togortd) BFPImpase or
protease contained in enterically coated beads to |ipase or protease

cont ai fied i n ureond edbddimest, canpesitidos oftEpetentingéntion abotatal 3Ppas)

(i ncluding about 5/90, about. .10/90, abqut 5, .about 2 . about 25/ 75,
about 30/ PECREAN agtylgss aclyjlgs asd%ﬁ‘g&eaé‘bgé@ﬁfa?@%‘f'%&“ﬁ%‘ﬁ% %%}‘%%), based
on 25enzyyErAGh i dofdbinddctisHREBE @meﬁéaﬂg/%@ﬁa@éﬁm&&a@akwrﬁé-es for lipase

and protease in conpositions according to the present invention are shown
bel ow i n Talbthmig beald): 2011/ 035079PCT/ US2010/ 049203 Tabl e 2 Fornul ation #
Approx. Enterically Coated Bead Activity (USP units) Approx. Uncoated Bead

Activity (USP units) Ratio Coated/ Uncoated Beads 1 Lipase 1000 19000

10 Table 1

Formulation 1 2 3 4
Activity (IU) min | max | min max | min max min max
Lipase 4500 | 5500 | 9000 | 11000 | 13500 | 16500 | 18000 | 22000
Amylase 8100 | 45000 | 17100 | 90000 | 26100 | 135000 | 35100 | 180000
Protease 8100 | 34000 | 17100 | 67000 | 26100 | 100000 | 35100 | 134000
Ratio min | max | min max | min max min max
Amylase/Lipase | 1.8 8.2 1.9 8.2 1.9 8.2 2.0 8.2
Protease/Lipase 1.8 6.2 1.9 6.1 1.9 6.1 2.0 6.1

In a particular embodiment, the compositions of the present invention
comprise in total about 25,000 USP units of lipase and about 85,000 USP units of
protease. In another embodiment the compositions of the present invention comprise

15  intotal about 20,000 USP units of lipase and 68,000 USP units of protease. In
another embodiment the compositions of the present invention comprise in total about
15,000 USP units of lipase and 51,000 USP units of protease. In another embodiment
the compositions of the present invention comprise in total about 10,000 USP units of
lipase and 34,000 USP units of protease. In another embodiment the compositions of

20  the present invention comprise in total about 5,000 USP units of lipase and 17,000
USP units of protease. The ratio of lipase or protease contained in enterically coated
beads to lipase or protease contained in uncoated beads ranges from about 5/95 to
about 50/50 (including about 5/90, about 10/90, about 15/85, about 20/80, about
25/75, about 30/70, about 35/65, about 40/60, about 45/55, or about 50/50), based on

25  enzyme activity). For example, the approximate activities for lipase and protease in

compositions according to the present invention are shown below in Table 2:
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Table 2
Formulation Approx.
# Enterically | Approx.
Coated Uncoated
Bead Bead Ratio
Activity Activity Coated/Uncoated
(USP units) | (USP units) | Beads
Lipase 1000 19000
! Protease | 3400 64600 3193
Lipase 2000 13000
2 Protease | 6800 61200 10/90
Lipase 3000 17000
3 Protease | 10200 57800 15/85
Lipase 4000 16000
4 Protease | 13600 54400 20/80
Lipase 5000 15000
> Protease | 17000 51000 25/75
Lipase 6000 14000
6 Protease | 20400 47600 30770
Lipase 7000 13000
7 Protease | 23800 44200 35/65
Lipase 8000 12000
8 Protease | 27200 40800 40760
Lipase 9000 11000
9 Protease | 30600 37400 45155
Lipase 10000 10000
10 Protease | 34000 34000 S0/50

Compositions of the present invention comprising suitable ratios of lipase

and/or protease from enterically coated and uncoated beads can be provided by an

5  individual dosage form, e.g. a capsule, comprising a mixture of enterically coated and
uncoated digestive enzyme-containing beads, or can be provided by separate dosage
forms, respectively comprising enterically coated digestive enzyme-containing beads,
and uncoated digestive enzyme-containing beads. Alternatively, individual dosage
forms containing different ratios of enterically coated and uncoated digestive enzyme-

10  containing beads can be combined to provide a desired ratio of enterically coated and

uncoated digestive enzyme-containing beads.

In other embodiments, the ratios of lipase:protease:amylase in the
compositions or oral dosage forms of the present invention can be in the range of
about 1:10:10 to about 10:1:1, or about 1.0:1.0:0.15 (based on enzyme activities).

15  The ratio of amylase/lipase in the compositions or oral dosage forms of the present

invention can range from about 1.8-8.2, for example about 1.9-8.2, and about 2.0-8.2.



20/ 80 Protease 13600 54400 5 Lipase 5000 15000 25/75 Protease 17000
51000 Li pase 6000 14000 30/70 Protease 20400 47600 7 Lipase 7000 13000
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The ratio of protease/lipase in the compositions or oral dosage forms of the present

invention can range from about 1.8-6.2, for example about 1.9-6.1, and about 2.0-6.1.

The total amount of digestive enzymes (by weight) in the compositions or oral
dosage forms of the present invention can be about 20-100%, 20-90%, 20-80%, 20-

5  70%, 20-60%, 20-50%, 20-40%, 20-30%, or about 20%, about 30%, about 40%,
about 50%, about 60%, about 70%, about 80%, about 90%, or about 100%. In one
embodiment, the total amount of digestive enzymes is 60-90%. In another
embodiment, the total amount of digestive enzymes (e.g., pancrelipase) is about 68-

72%.

10 In one embodiment, the compositions or oral dosage forms of the present
invention, comprising at least one digestive enzyme, have a moisture content of about
3% or less, about 2.5% or less, about 2% or less, about 1.5% or less, or about 1% or
less, inclusive of all ranges and subranges therebetween (i.e., any of about 2.5% to
3%, 2% to 3%, 1.5% to 3%, 1% to 3%, 2% t0 2.5%, 1.5% to 2.5%, 1% to 2.5%, 1.5%

15 t02%, 1% to 2%, 1% to 1.5%, etc.). Compositions or oral dosage forms of the
present invention, maintained at low moisture content, have been found to be
substantially more stable compared to conventional compositions maintained at

higher moisture contents, e.g. above about 3% or higher.

The term “moisture content”, also referred to as “water content”, means the

20  amount of water that a composition contains. For compositions which do not change
volume with changing moisture content, the moisture content can be expressed
volumetrically (i.e., by volume) as the ratio of the mass of moisture to the dry volume
of the material. For compositions that change volume with changing moisture
content, the moisture content can be expressed gravimetrically (i.e., by weight) as the

25  mass of water removed upon drying per unit dry mass of the specimen.
Determination of moisture content can be achieved by any of the conventional
methods known in the art. For example, the moisture content can be determined by
chemical titration, such as Karl Fischer titration, in which a sample is dissolved in an
electrochemical titration cell. Water from the sample is consumed in an

30 electrochemical reaction whose endpoint is measured potentiometrically, thereby
providing a direct measure of the amount of water in the sample. Alternatively,
relatively simple thermogravimetric methods may be used such as “Loss on Drying”

(LoD), in which the mass of a sample is measured prior to, and after controlled

9



35/ 65 Protease 23800 44200 8 Lipase 8000 12000 40/ 60 Protease 27200
40800 9 Lipase 9000 11000 45/55 Protease 30600 37400 10 Li pase 10000
10000 WO 2011/035079 PCT/US2010/049203

drying. The loss of mass after drying is attributed to loss of moisture. Commercially
available moisture analyzers (e.g., available from Mettler Toledo, Sartorius AG, etc.)
can also be used to determine moisture content. The moisture content of the
compositions or oral dosage forms of the present invention can be measured by any

5  suitable method known in the art, for example LoD.

In another embodiment, the compositions or oral dosage forms of the present
invention, comprising at least one digestive enzyme, have a water activity of about 0.6
or less, about 0.5 or less, about 0.4 or less, about 0.3 or less, about 0.2 or less, or about
0.1 or less, inclusive of all ranges and subranges therebetween (1.e., any of about 0.5
10 t00.6,0.4t0 0.6, 0.3 t0 0.6, 0.2 t0 0.6, 0.1 to 0.6, 0.4 t0 0.5, 0.3 t0 0.5, 0.2 t0 0.5, 0.1
t0 0.5,0.3t0 0.4,0.2 t0 0.4,0.1t0 0.4, 0.2t0 0.3, 0.1 t0 0.3, 0.1 t0 0.2, etc.).
Compositions or oral dosage forms of the present invention, maintained at a low water
activity, have been found to be substantially more stable compared to conventional

digestive enzyme compositions maintained at higher water activity levels.

15 Water activity, also referred to as “aw”, is the relative availability of water in a
substance. As used herein, the term “water activity” is defined as the vapor pressure
of water in a sample divided by the vapor pressure of pure water at the same
temperature. Pure distilled water has a water activity of exactly one. Water activity is
temperature dependent. That is, water activity changes as the temperature changes.

20  Inthe present invention, water activity is measured at a temperature ranging from

about 0°C to about 50°C, preferably from about 10°C to about 40°C.

The water activity of a product can be determined by measuring the relative
humidity of the air surrounding the sample at equilibrium. Accordingly, measurement
of water activity in a sample is typically carried out in an enclosed (usually insulated)

25  space where this equilibrium can take place. At equilibrium, the water activity of the
sample and the relative humidity of the air are equal, and therefore a measurement of
the equilibrium relative humidity (ERH) of the air in the chamber provides a measure
of the water activity of the sample. At least two different types of water activity
instruments are commercially available. One type of water activity instruments uses

30  chilled-mirror dew point technology (e.g., AqualLab™ water activity meters available
from Decagon Devices, Inc.) while others measure relative humidity with sensors that

change electrical resistance or capacitance (e.g., water activity meters available from

10



50/ 50 Protease 34000 34000 Conpositions of the present invention
conprising suitable ratios of |ipase and/or protease fromenterically
coat ed amsounciasEd beads can be provided by an 5i ndi vi #galusdasageos or m
e.g. a capsule, conprising a mxture of enterically coated and uncoated
di gestive enzyne-contai ni ng beads, or can be provided by segarate dosage
forms, reRpaonicykeThe wanpadtivitygf thetcempositibys acatlatpsaiegesns ofethe present

enzyne-cont ai pi n eads, a uncoa di gestive en -cont ai ni ng beads.
Al 't er nat i YEERUoR ‘%&H\?i%\‘regg’é’ 4¢ S‘P}ﬂ%f&ms@ﬂﬁkf‘%%&‘ %‘lgig?%r ent ratios of
enterically coated and uncoated di gestive enz - 10.cont ai.ni ng beads can
be conbined t ohbmliled@.r“i)_oé’é‘%‘?nﬁébe FHPRSILPIS QﬁPéﬁ%S&g? 9”@69? thy %{%&.nhncoat ed
di gesti V€ iRRANTE c6fBHahE h@l@aﬁ%ﬁgﬁabﬂiﬁe@aﬁ%ﬁiv@ @H%éll‘éﬁ'ﬁi%it allbg Jrat i os of

| i pase: protease: anylase i n the conpositions or oral dosage forns of the
presenf i avamid stivitanf bemore thae aban §6%oho alnwe than abQut 20%, moadwathan0: 1: 1, or

about 1.0:1.0:0 15 (based on e activities). The ratio of

anyl ase/ | égo/‘}’ln? r?:ﬁ}?ﬁ&g?‘ftﬂéﬁe%ﬁn?ﬁiX}Pan(fﬁgﬁtgleolf’&oﬁgorgftha%%oﬁ? esent

i nventi ongeaR, hARREe AR IbAREYS, atieBsi® mbntHsQT aBcATRIcE sRBDY tedtis. 8. 2, and
about 2.0-8.'2. The ratio of protease/lipase in the conpositions or oral
dosage forms o pr, ' i QI C ihoBreBard, fOr
exanpl e about ﬁll‘héﬁa Zl.nl ,aggeg‘gﬁtaeggfé? ﬁ@ %@%ﬁ%’%r %&%rértﬁggﬂtoﬁa%gllﬂésgﬁ%urﬁt rof

di gest i veteraymethoddyseive ghnujaté thetehifects ofipedativielydnsg-termostaagelomslgensor ns  of
the present invention c e out .20-100% .20-90% 20-80% 20- 70%

20- 6090 200 SBHYMOFFINEY, WIEH SHHRC ISR 26@&“%926?]3“%%@8- éﬁ%%‘frat&g% about
50% abou e@@;?g&ltn Bk 220 Ab1OAIRRANE td RAPAinden ONe
enbodi rren%t,aﬁft?%%ttota e%‘%uﬁ?%%ﬁ?lg%ggta?t\t}e er?z_yrres .ig 60-90% | r:mgnot her
enbodi menstabilitetesiing knd rauarcurielyl prpdit theshel Hijnelsbiplogigal prpdurds- e¥uchase) is
about 68- ,72% 10]n .one enbodi nent, the conpositions.or .oral dosage forns
of the pr e%%ﬁﬁerqt?f{rqg?hlﬁ%’ﬁ?s%nﬁ?@?% 2\ krlloevgrg]tn th?‘l% ap%grs?tlflececoénazrl§%e, have a
noi st ur e GRIK RO Int&ha@RVE 08 &ke f&iﬁarn@hﬁuﬁo@oﬁ%cﬁﬁichl%ﬂui@b@hﬂs f&% or |ess,
about 1.5%or |ess, or about 1%or |ess, inclusive of all ranges and

subr ahyes Rebistratien ofddhariacesticalafoy Hotmanddige StabBiy HestBmpof Mg Bray 1. 5%t o
3% 1%to 3%, 2%t 0, 4. 5% %.10: 2. 59 % ¢ 9 ho 1h to 2% 1%to
206 106t 0 SHORyeR PR Srodibs QI A heBiEimebanlid sgicidice Iy BB 0 oo
invention, maintained at.lo isture content, have been found.to be
substantial l'y %B‘Fénes‘jg ‘Pfeacﬁ%yﬁrﬁngerdes%fi%ﬂlgy&?m}%ﬁ?@Bﬂ%ﬁs SEOcS‘.r‘i"ggglinP{éSﬁg mai nt ai ned
at hi gher giRigtdiLymeRbRRbSiiofinth scaled gaRRO Uyl aRimiRigsslyetdylend er m

"nmoi sture content”, also referred to as "water content”, neans the 20

amount of larainete; ERALIO Swpdianibea at$ITCATSYs relatbie hugrgias forioanenthi ch do not
change volunme with changing noisture content, the npisture content can be
expredged vol urfter swwadgeor perwdjcally duchgistelage)sthe hezymae activisy of the mass of

nmoi sture to the dry volunme of the.material. .For conpgsit.ions that change
Vol ume. vi SHBRAAEN b Sri08 EORGRUGH metings St GBHERETEA be

expressed ,gi@ '(@%@,F@:ﬁ%hlyatéé PlRarmabipodRl BifcrelRBsd: b@s%BfoFE?@se%ﬁw;er removed

upon drying pér unit dry mass of the specimen. Determ nation of noisture
cont ent charcbeinacipoeicaibynfaaencedf its hatiretydvent i onal net hods known in the
art. For exanple, the noisture content can be determ ned by chem cal
titration, sucThasoitpoditibrisserioedl dosdgedbinanef the preként innveensampdrealss di ssol ved
in an_electrochem cal titration cell. ter from.the s | e is copsunmed in
an 25  further compﬁse one or more stabﬁxzers which enhance or 1mprove6}Hg stabllh%y SORE

compositions or oral dosage forms of the present invention. Non-limiting examples

of suitable stabilizers include proline, trehalose, dextran, maltose, sucrose, mannitol,

polyols, silica gel, aminoguanidine, pyridoxamine, anhydrous metal salts, such as

sodium hydrogen carbonate magnesium oxide, calcium oxide, aluminum oxide and

30  mixtures thereof. The one or more stabilizers can have a moisture content of about

3% or less and/or a water activity of 0.6 or less.
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30 el ectrochem cal reaction whose endpoint is neasured potentionetrically,
thereby providing a direct neasure of the anmount of water in the sanple.

Al ter nat iwel2y11/(r3at7ati vely sinple thernogravinetric netheds/usegiobes2ased such
as "Loss on Drying" (LoD), in which the nmass of a sanple is neasured prior
to, and after controlled drying. The |loss of mass after drying is
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conpositions or oral dosage fornms of the present invention. Non-limting
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mal t ose, woenngBsso7aeanni tol, polyols, silica gel, am nogeamiu$2ene/049203
pyri doxam ne, anhydrous nmetal salts, such as sodi um hydrogen carbonate
magnesi um oxi de, cal ci um oxi de, al um num oxi de and 30 m xtures thereof The
one or nodgestialnkyme issirg dlended/with one bsmorestawhteenin afotlxpembodinent, | ess
and/or a water activity.of 0.6 or |ess. .Non-1imting,exanpl es of
sui t abl e PBF HEMBHe Sfa:f’élf‘éfléiég@sm YRGS BE ll]%d&divﬂh{)% 056’?%8&%?’?15?{5 or oral
dosage fornms of the present invention include trehal osegéi drate (TD),

P

amor phous t r eh# sidatiquatp)the sabili gesiv e RBAYRSANALOr stabiirg s anor phous
trehal ose : L 5
onhyar ous PR PPYE Wb R H IS EIRCARD o Ehbler SRR SL S e
term "5 r ebamosepharab@utcdlly amogptaily sxaipibnts.oThe Gimt "erdipientseinclude$ ottieng

anhydrous, partially hydrated, full rated and m xtur d sol utions
t her eof . Th@%?%cali%ﬁ%?@?t@g@ 19gr€ﬁgp%ggge%rtggléer ¥y C%EHQO'W@ %g‘l f orm of
trehal ose, P$§ﬁ6ﬁo@%’7l RS Stabiliadh d’%g%ért]\ﬁte Rhzymd3§ irARINAD FProve phdefiind I €hal ose

may contain from wat er . Anorphous trehal ose 10 contains about 2-9%
wat er and stabidityg [pekabdithyade.aNen-tioritiag ersngidenaf soitddesxwapients inghidedr ous

trehal ose can be prepared descri . in PCT/ GB97/ 00367, herein
i ncor por anme“rtg?@‘E%‘f?EBtasﬁ binders, ﬁttggﬂlé?rﬁ’. ‘EFW{%W@ Seﬁ%gﬁf‘%r@fla?tﬁe
conposgh t i @Nger?d, afll Aix RS WIS ItQ{filltHéQlﬁpfe@ﬁfHatbyi tRyRkilRA i GiEpii e one or
more stabilized di gestive enzgmes and anhydrous trehal ose. 15The anount of

anhydr ous pharetaatwisel fornTlatiensaloma pastieuer exeipiras may sarpPutmBltiplees ent
i nvention.can be i.n the range of - 5009 - -30%..5-20%., 5-15%
5-10% 7- 1AoRying %ﬁ‘%m%%%“’g‘bosﬁ)t f“?%g%%%&f“q{%% aig%@d’tfﬁﬁé&;ﬁ 38?‘ dg@c‘{%tt 20%

The anhydeRUsThteREipleattat ARvdLmontat portahted aboitG% belesoamdasiatwaas or or al
dosage fornms of the present invention as a powder. The particle size of the
anhydr ous agivityradiehp@dko polgsfer can be in the range of about 2-2000 p.m
Conpositions or oral dosage forns of the present invention conprising one
or moi® st abi | Noadimitige skamples pzsniteble birdlezsinglade sierchee RugassE L onf er

i nproved enzyne stabjljty. It i.s.belij.eyed t. hyd ose
Stabi | | 2o PR suipakrbi et or i b RE} stBp e BRSa BB 2T o
by absor big10164e) SesHifed @aliuMem.gs.,tnydeoiyﬁmpty%nam,@axtbogmtﬂ'yrcyuuloge resi dual
moi sture from manufacturing or wwthin the formulation itself Dependi ng on

t he i nt endediumyealginig acidenolyeimphpyreslidope (Royigess). endpuxtutep ghefgafgMonr at i o of
the stabil.ized digestiv . - ishl.zer 99:1 to
g0: 20. - Tig P PAEL o Sy MRk bt o AR st eal RAGRR LR AT AOR 2
dosage( 30taeim posphere pihgaand, tibagiervalciuin biosphtitepdlgiioyadid,endi ng at | east one
stabilized digestive enzyne with at | ?aictg@ o&e_ stabilizer, | n%‘ﬂne

enbodi mentydignertepy agiuoss; easbexymsthylegliylose coleivan sorbexymetiyrelltlatded with
one or noresyskapi L L JaEnL. r Iihd zed

di gesti veggcﬁ;%hgﬂ OIHSE%CP Jgfbé)%gglgﬁl\?ﬁ[cte ﬁﬂfg%égé or ﬁosy%ng?lgé?rl{%g?r%ﬁgéladdi tionto
t he st abi highedesdfaymaldekrgdeecuayinpcedlntbsererescatmdliosesqdsym, drbspovsiopo&i i ons or

oral dosage for of the present .inventi .can rther,..conpri se one 5or
nore phar cﬁ!ﬁ‘é%‘g‘flpsifiaﬁ’qu"lﬁﬁldg’&oigf’%e)e’_?(‘tcir‘bqr%%{ﬂg’?e “rﬂ%’&l‘fsg’rsr?\d“g&ci pi ents" includes
ot her ypha gﬁsg#iﬁétﬁﬂ' été(rclif‘s%&i%h@ﬁ!g%h gﬂ@g%@, etheaddadsthieh i BaEl)Vand

conmponent a conposition (e.g., e stabilized digestive enzynes) in
order to imipuosdhgeol ébmi-lgjtingtexbinples pf sytabke labii¢antsincladecalolgm | i mi ti ng

exanpl es of suitabl e.excjpients.includ har maceutically acc | e

bi nders, SFaBIS MASPSUY is{éegf‘??eeé?%ﬁ’ir’ss,teafﬁBcﬁlflérzilgct?gEearé‘f ?Cd(g.’n s Tg%%’ﬁglght s, and
m xtures tLHKECSTERATEX®, STEAROBVBPEY, 86d ixadred hekdtd@s BoaKinhitiagd i n the art of
pharmaceutical fornulations that a particular excipient may carry out

nul tipl e frampleppssuitableigdidensnsbideicoloidggiliqoprdieidenitle andpixtess nay al so
functihon as _a diluent.. et I pien - NP e content of
bbout 2o Aferfbfc NafiinESampas o8 fiBleudy S BB Faufhi P s et

15Non- | i mahhyi@owdibgsicesl@im$phosphates attiyde@rsslibasiz! catbéurs paogphets, sugars (e. g.

| act ose), sugar alcohols (e.g. xylit sorbitol, maltitol), cellulose
(e.g. mc %%%aélfﬂpqsrfecaifévmm%e%lﬁe, ﬁ%hﬂ%ﬁé&“@éﬁ» FrtﬁgBESé%m(Cér.b)QP?t@

hydr oxy P gRloERI 1R8BS BAX li5&bd R LR At WmpRS 8F MlikpRCi d,
pol yvi nyl pyrrolidone (povidone), and m xtures thereof. Non-limting

exanpl es of suitable disintegrants include dibasic cal cium phosphate,
di basi c 13



20cal ci um phosphate di hydrate, tribasic cal cium phosphate, al ginic acid,
hydr oxypr opyl cel | ul ose, carboxynet hyl cel | ul ose cal ci um

car boxymawbyboissatbose sodi um cross-1inked car boxynet hpcralisbabooseosodi um
swel | abl e i on exchange resins, alginates, fornal dehyde-casein, cellul ose,
croscarmnel | ose sodi um crospovi done (e.g., cross-Ilinked polyvinyl

pyr r ol i dostebilizers crabudeytethalose, peoling) dexitrasamaltasdi sumossaaarpsrl pelyplsl st ar ch,

sodi um st%@ch %Ir[%/rgol at e, .starcges .corn.st.a ch,t ri&f starch), and m xtures
t hereof . RGf2# 1Rguadifey PyEdgFankific- R PEXUESPESH s i nel ude cal ci um
stearate, magnesium stearate, sodium stearyl funmarate rj i.d, zinc
stearate, tal c,ﬁl W?Odﬁmﬁﬁﬁt?grﬁﬂﬁéfﬂ%nﬁﬁﬁgw? m%@of .
Non-1i mit gd;gg@ﬁgﬂj@n@ﬁmum?l 1) &b:glféﬁ&hﬁodiﬁﬁbﬂ% G@hleiafipds silicon

di oxi de, m xtures 30thereof. Non-limting exanples of suitable
di l uenf s tcrostamtellosersodivol (e.SUACANeSORhhipdmothsr ethbeingnte theglivumtegnis phat e,

anhydrous. di Qasic calciu 0sS i i-Rasi.c _cal ci um phosphat e,
cel l ul ose® qog%ggcﬁﬁgr&ﬂ%ﬂ}rg%gﬁﬁ? %m%o%%@l 15 ﬁ%&ggl | ul ose, and
m xtures theb&ffent, N conpPsttions ofanmsese Rkms Uf thaphrentShadiibhzgd s i ncl ude
trehal ose, proline, dextran, nmaltose, sucrose, mannitol, polyols, silica

gel , am noguprisedi ¢crabipationdd zsintegrants Sechrasypigrassystdléteeesilulose and | n one

enbodi nent , ,.t he di,si.ntegrant i S Crespovi ne ... POLYPLASDONE XL,
oL VPLASDE R b e Aol Par G AR RAN o GodhouidRi YPLASECL

5croscarnel | ose, sodium (e.9., ACGD -SO). |In another enbodi t,nof he
di si nf@gr ant i ?hgwpﬁ%éﬁéﬁg@ﬁgr TyFaB S ML é?%e,o%éﬁwﬁxg?g@@&%m . In
anot her efbRstoREY%.250018 906.00MO 34 | PAS19%9!1094,304-995 38R 1 G9! 5%- 160,198 pr esent

invention can conprise a conbination of disintegrants such as
m cr ocr ys26%d, b¥e22%) dri%o$8%ard osodinhedisteat. die aphgunt Phdisingngrayt ésabgrhel | ose

sodi um ang, crospovi d -2o10Th t of disintegrant can be in the range
of about Qﬁvﬁ‘%f&a%)gafﬁ"%ﬂ%ﬁ%%@%%% 1% 25% 1% 20% 1% 15% 1% 10%
1% 5% 5% 10% _5% 15% 5% 20% 5%@3%0 or 5% 30%. I n on .errbﬁ i ment, the
amount of di si Noagiaiingexamplssof ssekble dilyents mstide sgicroorysiplling ealiplose, 5oy,
Non- | 5 t %ﬂ&&h?é‘eﬂ&ﬁ{? o@;}ha?éﬂ'latc@cﬂk,esugfdsé‘,%rﬁlitbﬂ%x%%l, HhEEQRbMahAs! | ne

cel lul ose, 15starch, cal ci um phosphate, |actose, sucrose, nannitol,

sor bi t ol , thenabfc bmimenanbasiisenthibe ddfient inmaerecrgstalbdé nelhtloset(big. diicelenin i s

m crocrystal |ine .cellulose (e.g. Avicel). Ln another odinent, the

di | uent i %n‘g{‘%fregfpo Pﬂerﬁn%F F}é}lenghso%?ffﬁre*{% a:noh% eﬁ‘lgf)%lg}? F’irﬁge (?lglgfl {(;15 e (e.g.,
Phar mat ol )actds8 (28 9PRAmafil OdliaiBikes erhRIiGOMD ORI coinPositiohs &bl desgrge forms of
the present Invenfion can conprise a conbination of diluents such as

20ni cr ocr Jarmslof itheepressint invertéon cen gpwiprishal combinaden offhblenlisudt asof di | uent can
be in,the range of. about, any, of a .1-99% 1% 30% 1% 25% 1% 20%

1% 159 1%l‘irﬁgqys’fi%nﬁ%eﬂ%‘&’/éelé%cﬁ’?ﬂ}??%3)85%5% 20% 5% 25% or 5% 30% 1n one
enbodi nent, the anount qof .diluent is.about 2% 5% 3%.5%  aqr t,, 4% 250ne
or nore of the&@?é‘i“ﬁ}"étrﬂ%éhlé}fmtcﬁ’é%ﬁW&ﬂ%"é’%?%%lft a8y 8% aﬁ%‘% Qde@g%’ﬁr{ﬁ of the
present 1 BYLNt $0559% g, 06 bRANS RS 1%- HB%] PLE%, 3%-10W, hels%! shidweed the
conposi tion. Suitabl e excipients useful as desiccants include any

phar nmaceubVeadYoyoratooSYablinene uibeiliarant.ttheaempini@f didagnd is abogh¥oy>%.0r reduces

t he water JVity o conposition. For exanple, the conposition of the
present i é%% ‘?8‘?1%@&L4?’ncl ude about 1-4%silica gel, 30or about 2.5%silica
As

gel . escri bed rein,.the lti-particulate. co sitipns of the
preseft invent OF BT PLBC gX¢Ipieats Oﬁ%ﬁo H%SWOB?; O’é?ffigﬁiqség‘]f) foyrfmtq: 8§&1§d
di gesti ve ,rRz)TRventi¥PcAP A AAPADRGIARE0 B 9830i8ized the composition.

Suitable excipients useful as desiccants include any pharmaceutically acceptable

excipient that binds water tightly, or reduces the water activity of a composition. For

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

30  orabout 2.5% silica gel.

As described herein, the multi-particulate compositions of the present

invention comprise a first population of enterically coated digestive enzyme-
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cont ai ni ng beads, and a second popul ati on of uncoated digestive

enzyne-cont ai ni ng beads. The enterically coated digestive enzyne-containing
beads compoizsa/mseoere and an enteric coating di sposed oven/ush@ooare3 The
core conprises (1) at least one lipase, or (2) a mxture of digestive
enzynes, e.g. |ipase, protease, and anyl ase, and 5optionally additional

exci pi ent somtsinthgsenddyend heccond pofiflaticeifemcoatebdigesitye compré-swdaiamng| east one

teri | d. i [ .pl asti ci .and, i i. terial
Gesor i beavrbeihe Sngactlgars daril St s RSt RS PR AR o s se
(1) at | egstneRC it ‘%l@s%%sed(o?v)er QoA Mhelboid dongpriREs di) deRhit\vae BPpZYMES as the

core of the enterically 10coated digestive enzyme-containing beads prior to
coating, or(2)3)miatui¢ bf dgestive enmgsee.of lintisy @setease, wAmaascaand he core of the

enterigcally.coated.digestive enzyne-..c i ni £ 1.0 : ting, and
opti onal | 95%913@?' iagﬂgf)gazféflﬁieg 1% dg%crlgg(gg%r? de éa’?lgﬁ?%.scogtﬁlﬂgogﬁ)éﬁ pglﬁ%%%i nent ,
the uncoal@s dhe@attic \polyaigyma-cpliohaiy plgsteadandindrdani maesalek t he
enterically coated digestive enzyme-containing beads are substantially the

15sane. | dessohed kerbiodi nents, the uncoated di gestive enzyme-contai ni ng beads
are optionally coated with a seal ant |ayer, e.g. conprising hydroxypropyl
met hyl cel | ul os&he uncoatedthgestine enzyom-doptasning benrdssamprisvd) etlcaitgest i ve

- t ai ni d b . d d i hed .0
osart bedPracaiy ume onte FRBBr R LERRE S e RO ' BRSu08S il °°
2006/ 94-28284Aed %g@ﬁfv@ AAM cont gt for t@ O6WANQ 14352 difRoéht 3dheel 53,

2008/ 0299185, 2008/ 0274174, or 2008/ 0279953, or_ U.S. Patent Nos. 4,079, 125,
5, 260, 074 of 8igegive40Eymes BAlc eprg of theznprigdy coptedghestive enzyges 304, or

5, 750, 104. The.c sition f the e LoR . . red in any
sui tabl e 8?’5[Pln§¥3)or%§sg%rlqr§? ?ﬁ)a&}{ﬁhqul (ﬁ\&fé?lgl %@(@@A&%lg@gﬁgﬁ%gﬁgs age forns
i ncl ude t ablept Sin GRRSWBEIMOI, HaGhedated Mpenivé berydenposditing bsadsfantl e pr esent
invention are fornul ated as tablets, the enterj ng&%( coatlgsgan%g&yg}gcoat ed

di gest i ve censoyf ke egitcalln corjebdigadive SREYBHEPHHAINEDEISATE AY

"tabletted' (i€ f ' - JLSd: nﬁg’t" Kpﬁg\% I he art. In
a par ?igcug%nrlé'e%sgg}ersg%@g?ﬁgg’g%%m&?g%?)gh%%\?éget E%ggtgntl n\?gﬂ?lfeon are 30
filled i noptienatigpsateé withi angalaet lagdse. g navmprisimgt Hydraxypropyl As descri bed
herein, the nmulti-particulate conposition of the present invention

conpri sesn?ﬁlfyé‘iqué%sﬁy coated and uncoated di gestive enzyne-contai ni ng
beads. The term "beads" refers to any suitable particulate form conprising
di gestive enzyrhhs entergalbcosisdand uperaial digestiye 5%%@“‘%‘83%?%{%0@{1 (as
Eiescrl bed Pe%rage%i@s destrib3y Hélreﬂlb L)Fassdega'?begeﬁﬁ &M.ﬁ@ﬁ@hgﬁubflfg%ntﬁ&m

gr anul at 8FPFEf &P S0 an aggregated particle conmprised of primary

parti gbes200%50p50810y20061012858 7 aad6/gr HOUT 1006018 e 36&E01ddddd, i n the art,
and 5 may include an optiaonal b

. bind i cald d
e oL bR R OB 2T LT WS SRS
conpri si ng @b 1'2@%&6@%2[3??540@ PILY TR, -5,37'9@?9?5,%6,@@,9[§7@,3l0@,| Her” means a

pol ymer that “protécts gesti’ve 'enzynes fromgastric contents, for
exanpl e a5plylddr that is stable at acidic pH but can break down rapidly
at higher 10 pH or a pol yner whose rate of hydration or erosion is slow

enough to ensurmiecbmbposittisastithopregms intvienti@neuneretpsepirdcdhintang sdlitagpdsorial e
enzynes is relatively minor while it is . in_the stonmac as Ofgposed to the

remai Réer _d©$agﬁﬁ%a@?¥'@miﬂﬁ%§§m¢s qfisyiigble fpsaee i u@)&ﬁ]ﬁlﬁ es of enteric
polymers inclyde, E&%ﬁ@a?{ﬂ@é@q}rﬁ P%rglgt?sit%nts@f G aat MRitidnede ArmunaRdi f i ed

nat ural polynmers suc acet at e phthal at e, '
15hydr oxy ps ebidtsyeichartaadalivicosted mit inabateéd digeytiveosnypmowphtamtitg/baads,lanf ose

acetate succinate, and shellac; or nthetic pol s .such.as acrylic
pol yner s @p‘ﬁ 81“3}9’@?@ canei)e "ta%’letted“ a}é., ormed mﬁ) taglgg,s using Frendas Bidwn
in the art. In a particular embodiment, the compositions of the present invention are

30 filled into a capsule using methods known in the art.

As described herein, the multi-particulate composition of the present invention

comprises enterically coated and uncoated digestive enzyme-containing beads. The

15



met hacrylic acid polymers and copol yners, nethyl nethacryl ate copol yners,
and net hacrylic acid/ nethyl net hacryl ate copol yners (e.g., EUDRAA T(r) L or
S). The ewoenii3pbymer coating can be a synthetic pol ymer/useqiioanas | y

i ncluding 20an inorganic material, such as an al kalinizing agent. The

resul ting coated particles pro |de ent erically coated beads conprjising a
core whi cAS&b ﬁ@%é@ft cfstie agy é‘b‘?q\{’ 1SR EH %;}%é(trrr\/@ném 1§§St1é(ﬁ8nzé’ﬁleénfioér| c
coating encap ww r, B m A4, mibRRNOR (Rliestitol Hefe bR (GnZyme
particles canﬁth ef%rﬁﬁ elallﬂﬁ%otg\ eets:ror cag‘ggfI ee(nterlc

pol ymer arddsqribed ht:reinéaﬁ“hetmm 'igm:nm@aafiirefelmtbemlaggregmqadtpamehtoempmxs%qncr operties

to the enteri cal%@/. llcogl eads of thfa sent _invention. .That |s, the
enteric cdEMANPHFLES Jemedbycqpypntiona %‘praﬁ‘f 249N PGCEAE kMouae deAeandli gest i ve
enzynes frnwlhagd@%%t%ngpwhagnmnt of the stomach and substantially
prevent the’'release of the digestive enzymes before they reaches the snall

intestine (i. QUIBRG; | ess
t han about 10- g&&)teg%r&ﬁf ?%‘?e gﬁﬂ%\%%gﬁféﬁigﬁdcﬁggag@%g%éQgen%t?ne Hﬁhétjﬁe

ent eri cal leytecioabathgueatprisiptat tmastadnetehteric pohyasirt ThejermTestetinpolyari’t mat eri al
can include, for exa% Si | |t§lor(] di oxi de, sodiumsalts, calgciumsalts,

magnesi umPacans & polymg Rodegtts the digestiNe fRgY e R, Sgslsic Ce’étF’&tF WO

2011/ 0350 gaggﬁ r ; and
conbi nat i (Z):%grﬁ?eQ%%?xQérQﬁ%ﬁ%séta@X%%ﬁ%%ﬁ t he ?’hé(;dr@ gdgﬁllcrg ggcrﬁlhé h%I s talc.
The raodi opbfonmlﬁnelawh@epabplﬁhydranm othgosion Iseskst eomghitmengyentihet mat er i al
may be in ar e of. froma t,10:1 to about .1: l.n anot her
erbod: mentonerdt gttt pBRERS AR i iepstt s B ileh e o P s B

i nor gani c tkediShh, af @;?Pﬁéd {0 theYaRaNder 8F ﬂhetgﬁast?@ﬁﬁéstﬁaal t@&t bMoMBhERtg | N

anot her embodi nent, ratio of the enteric polyner and the at Ieast one

i nor gani c exameles af en’c@mgé%ymm@nméMOE know in lesuart, suctoaspyodiéedpt . | n

anot her e e atl eri L and the at | east one
i nor gani C%%gg% a?uéﬁ 0 g% aboE?lhg %atcg&}fgpglﬁ%{ ®30 by weight. In

anot hes em@@l@ky@ﬂpylrﬁéﬂejld&lum& iphthefatd, hgdrerygopydmptylurtinlosnseetdie at | east
one inorganic materl al ranges from about 4:1 to about 1:25 by weight. In

anot her efbksdateand shallacyoirsypthetic polumersisael as wlgﬁrﬁé}lyra% Ofﬁ@%xm%ast one
| | th
erbod menfHhG FA AP R e R ROR ey SRR S BN, T O e

mat eri al mastigesylicraoid/mbihyimdRaotylhie cﬁb@ltytneﬂs((e'g BUDRAGHT® L1&1S). one

enbodi ment, the conpositions or oral dosage forns of the present invention
conpri se st abi Tihg efteflt §BS/hicy GoRMEYAR bBalsyhiBb@SpAPAES Gpidrally tI@NAEr i C

coati n(ﬁ; conprising an enteric polyner and an inorganic material such as
tal c. 20 n anpmarganiemateriahsedi Mtalkathﬁezlmwghnﬂ@ reeitléng egatasfpattiddesent eri c
coating c S t al wei ght
of the pa?’m(? e%ierﬁﬁﬁgno%ﬁégggg xe O%P%E?i{) t‘ﬂgc’%{\ﬁ%ﬁ asﬁlgghen%%élﬁélggl conpri ses
about 3, diestiveenzano($) and ardéntaixottatidd ehdapsuistirghthe 0bret M paated cl es. I n
still other enbodiments, the inorganic material conprises about 20-60% of
the dry cé&@pPilitgd igrge. enzmgpmﬂpleéf%ﬁhe@hﬁ&am%aﬁ%%mtq f3blely w £APHISSi ng agent
i s about 25% about 30% about 35% about 40% about 45% about 50% or
about 55% of t H&e gnigrie pakyimey awéthgm leptrisie drirganie maggrial mﬂgfe@fef?rubr anges,
and 255"3! %rtfe@% %%B{é‘?%gﬂ delfe PodABy Sﬁﬂ%%" Feserﬁfi?ﬁge%& ”R”*r{lattl{‘%héé‘ [gani c

mat erial LHE Her par Vel ar e I'nen ry coating

of the pabbatﬁigeﬁﬂl(}wt’fw d baficofrotectitd Heteacapooldted Fpdéstiad enzyinRs Hrofiethe
enbodi nent s,  the, coati 2}2 is substantially, free of tE)II asticizer. In other
embodi nmenesidisrenyisanipens ok the stwv@hwﬁub%tﬁéla@mwﬁat arelease ok Bivpri ses a
plasticiz N ot

i ted ¢ alaesAERMRe Rl (U4 Al o AR BEREe TRt Rasc aiflfhd

tri - n- but ghzymd inghestonhiaet isyessphdnedioat H)-2 @ oldttlyd tomébmoammf dmbtym hyl ene

gl yco pol ypr opy] ene coI r oil cet Iated nono- gl yceri de,
acety% Eégmbﬁﬁg%gﬁﬁgxxXﬁﬂmﬁggFﬁf 1ok g £o thposition). The dosage fornms of
t he present i nyention ¢an be cap sules cont ai ni ng_t he conp05|t|on of the
present i nvent ilgf qaEEICc materiel %ﬂnégc lyde, foreexampls; pilisenydigrigestodimn gaitsy ne

compos t 1 el A9 8heGhunt Ol e 6 Byl FOGEL] G BghY o and an

i norgani c materi e capsul es thenselves can De conpf|se of any
conventi onal
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5bi odegradabl e material known in the art, for exanple, gelatin,

pol ysacchari des such as pullulan, or nodified cellulosic materials such as
hydr oxyprwpybnmshybcel | ul ose. In order to inprove the staiuseaiy/oei20s he
stabilized digestive enzynes, the capsule can be dried prior to filling, or
a capsule conprised of a | ow noisture content material can be selected. In
one enbodihpiakide$ mabeesilos Agdrokidesntait, andeombaments theneehtinome t he capsul e 10
is conprised of h droxypropylnetﬁylc | lul ose. In another enbodi nent of the
dosage foFﬁ&@@“@%% b BREERNIC THYE C-the capsule is conprised of
hydroxypropylnethylcellulose haV|n a water content of about 6% or |ess,
for exanpl e abdhe ratipyofdhe aupig P<P1§§1§f a@%l% At least gne gorgangymatggial JoggoRe |

anot her enbodi | 0

v oxypr Sby 1 HeE Ay ot o REY SRy FRURY Gt ?n materembodiment, B opout

2% 5 rélfhﬁoﬂiﬁéﬁgerlé pcﬁlyﬁleﬂindﬂie apleas ent 1nor‘gmn:tmaxm1&laangeerfnnn slﬁ)ua singl e
di gestive enzyne, m xt ures _of djgestive enz graéxpo[ Elge uncoat beads and

the core ﬁolrﬁolaéﬁublf SPH’éf vEHElr il anethercghod et ‘?ﬂﬁ‘?’fqp fculate
conposi ti apy fe & NG RRIKN gm# ?Kﬁ%ia?%&%@fr@xﬁ%@oﬁ%v ?t&%ﬂ?hb%yw@gfﬁam

conposi tion, "or can have er ent conposi tions. For exanple,
uncoat ed Hhean‘tﬁhccrwmhodrrmnt,sthe patiot f dlseerdertt pdipmenmidabe deabs oneamorgamr | se

| i pase, or the uncoated ead an co t beads can ch conpri a mxture
of di gest MACTEAhF3ARES o, Out i ﬁ&%&ryo%ég‘%‘ It %Oﬁﬁﬂé’nﬁ’ﬁgﬁ’aﬁr’z’éh%eads can
CONpri§e oy 3He @nt@xfl%fé ?ﬂéﬁ aﬁaathe BZMIRDNE ﬂ{drgiﬁecdmm@nar@ﬁg@%naa&u& he coat ed

beads can conprise a ure of digestive enzynes enriched in |ipase. For
exanpl e t el @5bostaly2s bpmeightnlrbanothe apbodiement, theedtiont theentesicipelineyy coat ed

beads, each ich has a core. co FISI ncr ncqat ed beads
conpri si n&nﬁgﬁﬁm&aﬁwénorﬁ?ﬁlg%ﬁr {}%Bp%%tangc?%mﬁq S ?'Vbjel capsul e
filled W thafRh& dnfRMdiferf OBk egioRgaKs et polgaat #d theadsast M@fn@tgm&orre of

the enterically coated beads have a core conprising pancrelipase, whereas
ot her ent endteridl rangevfromcibovalik4 kaahout 0:8dy3igipri sing a different |ipase,
or proteases or anylases. Simlarly, sonme of the uncoated beads can
conprilse pancr éh omaemboMeh‘e tlmtdwrposlmlooaolecdaltrkaa@ foompoei the peeselitf f er ent

| i pase, protease, or.a eaéh ernatl vel t he ente ical glccoat ed beads

can each WA{FEURRFUBPHS; %er W%?@Mk\mé’?@% W%(I}% O8I 1 of the
uncoat ed hgady co%r%%]dn%@%%%&%g 19/ 48208 nermacaidhmnk S&ec.andi f f er ent

enzynme conposition, for exanple a protease. Any suitable conbination of
coat ed an@aumba@mboms tlef ingiahisrnegierial @hphssintarisrroaintheqeprisgeabald provi de
t he desir ra effe L.n. addi % nterically
coat ed beials‘}”@xv%é%lﬁ ﬁ gllgoga%togﬁj&e %8%1%%?“&%0%%%2&5&3% on, or can

i ncl ude maﬁwéaﬁlser@iheqn&@am@ahdmat@ahpﬂsdsaada3 sl 5p4bouhl it abawtel 086
different enteric coating conpasition. Any suitable cqonbinat i on of enteric

coati ng ccbb‘p’eﬁghtloéﬂ!? pe [nstl other smeodignentsnihe FpareaneMaisal of t her apeut i c
effect. f call. ﬁga;, I can have
any sui tabﬁm%g sa%o g@ys(]’lo%ﬁeodr%s atp : @g}#@&gﬂ%?g’???ﬂ%&gr@%‘gd‘i‘%n be in
the form Qikaﬁnizﬁfgt@@nn@\aﬁﬁm 2058 Iab@u@Ob(alabdnﬁBé"/@ iabeutrdfbgebadt 44bguboB0- 5000

m crons, or _can i.n the formof "m ni %:élbﬁ ,vvhi have a.,nom nal ,particle
di anet er i%R%% weab%éé/wf%%w%ﬂ%g WriehFaRelgtive bt&f‘g"éafurbéwes @At core of

the cgate é?ﬁ’o% SarflO ig e
di ane?grsq,g F{eﬂsegébt%ﬁxan aboutpé{érhglﬂg)II rdleﬂﬁéaﬂépquhg)\éout f%b%ﬁh#’rl?%ll%Tﬁie
di gestive saha_nmhempamaﬂm emghddémety, the dgy cdatieg ohtheawsitlasicgeprissseabentzy me-
cont ai ni n%[ eadqi) or cores of the enterically coated digestive
enzyne- co 1 19 g4 dé%l ‘can conprise a digestive enzyne, at |east one

di sintegrant, at |east _one poI ?/merl ¢ bjnder or_ dil ueﬂ and optionally at
| east one pl astln&ppeembagimenathe,coating is substayiially fieg ghplastiizero 81? fally at
| east one LRI GaR! of he fa@@n& fbIBAL cokip rEMEEOGBLL Hastiepbed or
uncoat ed beads can conp |se about 60-9 gestive enzyne, about 1- 4%
of at 3Deasixampthasdjfsumbégplasﬁc,lzeemmuludé lﬁﬂ/@wfnoailml@ém trgwetipp diigutelr i ¢ bi nder
or diluent, and.optionally about 1. 0% a st| CI zer,

opt i onal | V&G E- °5raé%a8‘?ty1§tp"? ga%/% CiRls gefhgilﬂl?tﬁalﬁﬁd&gﬁvﬁ%gf % about
0.2-0.6% q;olﬁ'%hﬂléfésély&m%ollﬁﬁépﬁéﬁtgly@rca@%ﬂﬂﬂ"a@:e oylamai RbAEeslyic¥ede,
enzyne-cont di ni'ng beads can conprise about 60-90% 25 pancrellpase about
1- 4% of cragstybatadeditabyesridedindmixtisenthegob- 1. 0% of hydr ogenat ed castor oil,
about 0.2-0.6% of colloidal silicon dioxide, about 2-6% of mcrocrystalline
cel l ul ose, and about 0.2-0.6% of magnesi unystearate. The enteric coating
can conprise at |east one enteric polyner, about 20-35% of at |east one

i norganic material (based on the dry weight of the enteric coating), and
opti onal I y at Ieast one pI astici zer. 30 In one enbodl rrent the ent eric

o, . o o o, A PN NN o, . I



WO 2011/ 035079PCT/ US2010/ 049203 about 4-10% of talc, and about 1-2% of
triethyl citrate (based on the total weight of the coated beads). The

pl ural it ywoforossed di gestive enzyme-cont ai ni ng beads caaTiusenobes20onbi ned
Wi th uncoat ed digestive enzyne-containing beads and forned into a tablet,
or filled into a capsule. In one enbodi nent, the capsule conprises 5

hydr oxypr opy! nmathkosek foinmsaf.the present ihventengadictdaphdesaontairengthes ent

i nvention, and .dosa forns .conprising t copposj tions ,of the present
| hvent | oncomSoRaT s Eserdm ey enpilicls’ SRE ShblReT ke caBuRT v
enzyne (€. GmpoflBRE 8 RASE) wiiSRR Johie WthAhCenBRRAMSy th&@ k8 -an Q‘Rﬁgﬁ'ﬁl@ ently,

the dosage fornms of ‘the present invention do not require "overfilling"
10(i . e., zeateriaby EFlfei dapjulesadberdeelvasrpar he comptisediqfesy conveahionalre dosage f or ns,

to del Lver.a, clini.cally. useful. unt. of digestive enz to a tient in
need tfer é’b?@eg%a?}amﬁt%}?ﬁﬁ“%@g?eg’ fé’ﬁfﬁ%‘%% aglgi’ be S%I?SCC aﬁ%e%l%dsa?ggacsa f or s
require ovgrfiah! dritgodiB¥EESuRfsicABatetgll sich 83%i{dxypropyhhlelediluldie. Iequired

dose of digestive enzynme) to conpensate for the poor enzyne stability. As a
resul t, tleedesto inpravethestability af thegtabHized issieverarzypes. dif (#pseopyebt i onal

di gestive en itiaon T . ' . i : ge forns
can deli vg?ieé%a ret(réqﬂﬁgé 0tE %aﬁ Sﬁ]tlee%glzpcpsggsgggw g‘:&gslé%rte %Ig[élfétlnrlz]%%geg cgﬁggt |y

af t er manggaekedlr By oreimiddaheritioffthe doiggeciozy W€ theqiréseht inveanionf tklcafpeleow t he

i ntended dose. |n _one enbodi nent, the dosa]%e f@)r§ms conpri si ng éhe

conpodft i aneorriser of bydpxguneylmstheinellaiosa @ apather embodimenyt of dRedesoes fi | | .
The term ' I 0- 1ol s g npositions of the present

i nvention f?%p%@ghk%hrgxggn%&ﬁ? tgggéjégﬂletlls gér:}gﬁﬁ%figgsti ve enzyme activity
(i.e., théydmaypopplinaitdédiutmahaeng yveatacbhtent of abbotvio bhiess,forended dose) i s
| ess than or equal to about 10% .i.e., abaqui 10% |ess than about 10% | ess
than or e&ﬁ%FPPIF&%%‘H@W 033{3/10 ‘Prfj-:]g%sa %‘gﬁ’aﬂ’i Igsss (E%Jéﬁ/" ?%R'Q%%ﬁP 2B ess than or
25equal t ihlent the L&pRsleifEImMsc8GE Ay drb tnefi¥acel 1698 hfay #7 equal to
about 5%% esg teﬁdr@%rﬁéqgél toﬁfaslgout %‘%W@é@lt ﬁar"lélcgr eq%al to about 3%

| ess fhan vaterequight efdesslibart al@¥% 2%ess t han or equal to about 1% or about
0% So, for exanple, if the intended dose is about 4500 IU |ipase, the
substanti al |y Z#edosagerfbintd ofdhs pugeerit drvertiadf canlenprss esingiendigestivon may
contain |l ess than or equal . to, about 4950 U I%rg%ged%ég | ess 30 than or
equal to FROYRGPT ABYYres O digsaldw) enzymesnbhadicodit BERITERE 906 BAFBR overfil |
dosage foipyeantaichfty 43001 bdddb bP@E Snulti-particullRECHPRADL I ASpr@dentiosage for ms
of the present i1 nvention conprising a conbination of enterically coated and
uncoat ed digation van ek have tonnailnthegatne adspositisn onasn hdve dafderantt age of

effectively treating, both pancreati ain, as well as_ the unpderlyi
oLt T e orbmias e ey Sane i S dafadlRa cobeolprise BRubae altl PERPY Ser
doses t hameads&ah @BYBALd BRAL.| of tEONRbdRH BeaRfhe ehit¥®beddd CaPXANRbAriR €Vi ous

studies investigating the treatnent of pancreatic pain wth uncoated
pancr eat i @ reiryeref digestivesheyngssi.¢-elipdse eud ppicage cathegmeomed bedds samf | i pase

and 240,000 units_of pr as er _neal . .The.treat nent, of l,absor ption
typically CP@HHF? dan eeogtdigesg}ﬁegfﬂzyg’g,s S%J’fgén BOG-oht dst?%f: &%%%g%ggper nmeal .
Accor di nglcyn cérh xt@b P aidRstPrRngzeab enrRhedidlighsé. aF ormbmpiahgt i on woul d
requi re about 99, 000-239, 000 |ipase units ﬁer meal (comnbi ned uncoated and

coat ed> padesagstipun eayhmeyapsgg rﬁé‘%ﬂ ayidggnjericalp coptedslegads, cagh phyhish §psa have

found that, tot i f i: i re effective in
treating 58}rl%croglé)tri|51cn% 4 %‘ggﬁﬁ‘%’f%{d ‘ﬁ‘g%‘%‘%g%ﬁlg ?g@&ﬁgﬁﬁg’g&gﬂﬁ%ﬁoo_ 20, 000
| i pase uniAltergti@clyt théiddedbel fornh ban bos tapmblediiicdridadrtgticatipteatedbads and about

78, 000- 60, 000 lipase units are proyvided i.n the faorm of uncoated beads
(i.e., 5/ 98dppcostsgiicads whsreampoins ehihe gnicHgleroried RIS MY AR | i pase) .
These dos . i i : Lple tinmes
during a g?ﬁ’gﬁ gmgg?lgd rgl%sw‘%}%r%?%ggg%%?#e%tg ts%,aq’ggdsse}iég?égg%:ti ve for
tr eat B36g peamprisiagiacliffeent lgnske, foapratedseheonptlases Somparlyssonenteighé cal | y coat ed
beads conprisi ng ahQout 1000: 10, 000.units .of ]ipase a ncoat ed beads
conmpri o1 nonF A b e Bgp e her o Beadb SRR A cal | y
coat ed begFere@NMPaLsS pRcARWHamkPA8s SAROR NI, Shdéntbri AT RoABE bedds uac oat ed
beads conpri sing about 3000-20,000 units of protease, enterically coated
beads congsaétshavg catrs gompoOIDE Pandelingse.tvehestas sppg oealh atithgnaeeatedtbisdads
conpri sing about 3000-15,000 units of protease, enterically coated beads
conpri sing about 2000-
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5,000 units of |ipase and uncoated beads conprising about 6000-20,000 units
of protease, enterically coated beads conprising about 2000-4, 000 units of
| i pase amslo2burnse@ped beads conpri sing about 6000- 15, 00@cwrisk&00#92p3 ot ease,
enterically coated beads conprising about 2000-6,000 units of |ipase and
uncoat ed beads conprising about 6000-22,000 units of protease, enterically
coat ed beagscanopie adiffgreabarymd @0Mpositiof Foretatrplod plotqaas eAansuitabloat ed
beads conpri sing about 10, Q00-22, 000 unjt.s.of protease, enterically coated
beads consPMEing O%Bg?ﬁateﬁ@@é-‘ﬁa?%@olﬁﬁ?fif 8% %?fe{qnbgcggpgﬂtpngﬁﬁrh %Eﬁeggio beads
conprisin DUk, i 00 Hpiit s of protease, or enterically coated
beads con%F$§|ngeg'%%@q%%%%-g,goo units of |ipase and uncoated beads
conpri si ng abouyt .00 i ) gscri bed
herei n can beT%aéﬁ%g%Séfé“Rggmgag%%ﬁﬂg°§%§§§§§§8?%P£%§%§§gﬁ§%gbr nor e

smal | e5 degr@e chamFrcohdpabition, dreba inchudevimistirése ehatiahllyamagkebeads, somel n
particul ar enbodi nents, the uncoated di gestive enzype-contai ning beads
further ceofphichdave pgifferenteniggigicorting WHMOSOBa QY ,Su%e eormbiaieelns | pase
activity i . terical: ' ' g beads to
the uncoat gtg}lgi‘e‘%%g{éic\%ﬂ pgﬁgléﬁ%g@%ﬁgfﬁf(ﬁ%%ggg see%%g(gf 18 ? gﬁegull))g%t@& 95 to
about 50: Bffectwhereby the |ipase activity of the enterically coated beads
ranges from about 1000 USP units to about 10,000 USP units; or the uncoated
di gestive enzymiecortdith ged@ildsodtod bheke uacsaxd sads tqasee ehyswdidlet i on to
protease), and the ratio of lipase activity in the 10epterical lvél coat ed

di gestfve perigjmsizeesrshanaifing cxanpls, the beals cah e in g Tennyelki papted powder

enzyme- cont al ni ¥ .5 t : wher eby t he
[ pase. actrgngy HpRfads. £ARAGEHAAT 300 bidh R of CuBHBEETER Uit To
about 10, 0f(nitdbs" which$avé anpmiral partiele déamiaeli imhnt mnge dtaboncHatmed. dogesti ve
enzyme-cont ai ni ng heads 15further coppri.se lipase .(in.addition to

pr ot ease) Otherappliations fhs cofe @étgas@tﬁwaﬁw}“ﬂ)et I’i‘é‘gré’ﬂ;ﬁbér Wb’éﬁ#’ﬁ?v% oat ed

di gestive ; e 95t SArmMOARut V-2 mm.
enzyrre-coﬁ?gﬁ%ﬁaﬁggﬁ%ﬂ%@%ﬁg&?%&?ﬁ%ﬁgﬁng%:%tto about 50: S%m wher eby t he
| i pase.activity.Qof,.t e I.C . : 1000 UsP
unt £ 5 80 about "8 AHOTVER G e Bhiatf Bt CEIHE YhaRRATICRR aboi

enzyme- corbatalimngbdadadsthe wbich ef th2Gnmmosils eodtddodigestift anzyuieh-¢dntaining
protease), and the ratio of lipase activity in the ent eﬁi cally coated

di gest i ve beds) aen esnptise i AgesHEa azyms, piheash REG disir i {5agkone

enzyme- co I i : f : e : reby the
[ pase actPiriyRyREREP AIARIGRd AR caions P ERe bpatizg KRR S
about 10, Q@6 glidt emidtoptioRdlynat dédseonedabri¢anti| Brone rebdidinesnt she etferieblyer i cal | 'y

coat ed di gestive enz - containin ea furt . C ri se prootease (in
addi t #¥8n tgceatlf’?i Bé‘s‘%‘)o,a% Ga‘fsl"@nrca’ﬁnipb‘g%"lt‘lbob'?gQ'ggg"eot}eéﬁgqsgg%}WWef ?.beougﬁ't er |( cally
coat ed di gesh} %9eRNEN Bisin Rtk MBS REAS ok Rabiltfic PaBRA:RDbiflg 05 Hil e,

enzynme-cont ai ni ng beads ranges from about 5:95 to about 50:50, whereby the
pr ot ease aod optionallyfaboute. smidavbat leashore plasiipezst.foptmaboboueh2 0l osp

30units to, about 34,000 P.units: o nterj.cal | ddigestive
enzyme- cAhiAPANG §IR LR Wﬁoﬂﬁlﬁy %bé)ﬁép'itzgtg%’rogtaé%é% ¢ IXIlllﬁ)g%%riﬁf ip(é%l to |ipase),
and the rakh@pRf theldplceaeerdyiewohtainiflg béiRls e edmhpitdel apocioatt ®idodi gesti ve
enzyme-cont ai ni ng beads to the uncoated di gestive enzyne-containi ng beads

r ange@5f r ganerblipase.5:bo8t 1-4%apfuescamneipse safpymoabpub@so7dpef hydreamasi9203

wher eby the lipas b WA h . phe é 65, 000
Usp i + s eaohBabod s Y apollitf MREORURY oAl PRDPRERIGOIANHL 0™ e
ent eri cal lggllglogd, aad alsht 012c0.8vEsk rgesitinvsteagatz yTie-cnonicaiontiimgcaneads bot h
conprise |lipase and protease, the ratio of |i p?%g S5activity jn the

ent er i cal lopmpsise aidedst gag entrc polyipRe 2bow 28 VA GT Mdsrrt OROINPHRNFTRYEE d

di gestive - Ll Beads f ' b7ep0: 50;
the rati o CRePE OB RpRbrREAl MRS, BRDARAM Sci bk AaRIcn
enzymgocorihanambodierds thoertdre eatngtadcanmess by 1OR0)0ef & mastaingi ng beads

ranges from apout 5:95 to t.50: 50, thereby providi a osition in
whi ch t he qniﬁeﬁ%’éﬁyé’&‘ifi %4'35%%@ lepsiong a@é&ﬂé@@g%h@r@;&%ﬁ?% Wt 1000 USP
units to 3bQubnefaQRPLARsNbA the taaPwEiRR BtRE EAFE1 Beatib) iHoy ekdinflBaheincoat ed
beads ranges from about 65,000 USP units to about 34,000 USP units.

In yet ot (ventingézadiompnise abauid 0a:9eef ysiroxypeenyimethslsal lWpscoileadatai gest i ve
enzyme- cont ai ni ng beads both conprise |ipase and protease, the ratio of
| i pase 19



15activity in the enterically coated digestive enzyne-containing beads to

t he uncoated di gestive enzyne-contai ning beads ranges fromabout 95:5 to
about 75:W6;20t13s07ati o of protease activity in the entercralstyrooozoed

di gesti ve enzyme-contai ning beads to the uncoated digestive

enzynme-cont ai ni ng beads ranges from about 5:95 to about 25:75, thereby
provi di ng aBowt@ATss iof tabe) ahd abdnit d 2% bétrictlpd seragebasddton e tatdlevaighitodd beads 20

ranges from about 1 SPUItsto ut .10, 000 USP_ unit nd t he

pr ot ease é}i‘ﬁ‘?%ﬁ%ﬁ’eﬁ%gtﬁ © phe &?{8&0%%2@%?%?{58@% ‘fﬂna%ﬁl&g%g%‘%@@ﬁ USP units
to about %n%%o%néd%ﬁl?uncoated dlﬁﬁv&ﬁﬁpﬁ%lcbhﬁﬁﬁn%f)ea‘ag§ﬁ’d§lﬁ)rfn@ﬁ o (€. 9.,
tabl ets or capsules) of the present invention can be stored in any suitable
package. dabletxanfille] 1ntdteca]@aclka@eomfa¢mlbmhlaelz5@b&8®u@rqujmm!ﬁﬁi c jar with a

t hread ress-fit 0 Al ternatively, the conpositions or dosage
forns gf ?’%@‘%ﬁ?'%r%ﬁ]{mqﬂ?‘?@%eilﬂl, SF can be packaged as a unit dosage formin
"blister packs". Applicants hlave found that roved stabili t

f
di gestive enzy rhbe COmpBEHPRSHIL %Pre%’éﬁﬁ'émll%ﬁﬁ aHeH P SOTEEY %@heprow di ng
a 1i st ur g 9@88{10 the @gge{n?fnv@nm L B Cﬁé%fstrﬂﬁl?t 28fpald@io | i M ting
exanpl es of suita I sture-proof packages I nclude glass ars, plastic
jars i ncorcpmemtmmj dmgustsﬂzamybmr(c gepam%shpase)@pmpoatlpn@@d dwisagei Aimed pl astic

(e.qg., in term " noi st.ur 1 0,a package
whi ch has 5%@‘&%'&3%9 ‘?%fa f‘hSWI?SEEEHY%WHS‘B ? reguie n%ve\’@t‘%% per cnB
of conpai peg. i@é-'flggrﬁﬂzrasH@%anentlonal digesPRdBN RRIDsAR - fBrms, BPEdIlvesd can be
cl osed with any suitable closure, especially closures whi ch mninmize the

i ngress ofchmualéy uveful durduntyofdigestiye enavore teedrpiFes, in pped ‘@éwsf)m ti ons or dosage

forms of t S invention can b as Saf - Cap
I11-A (Va °§1V E’&ﬁf ‘iiﬁ%%‘ﬁf?&%zynl’%%mﬁposh‘oﬁf %“‘gg%ség‘%—g’ ‘%é%‘&e %%'?m’% 20F

( SANCAP LiigRls dfes Mrhg%5%d @6., ) 6 P%ioftietregsiral c&ﬁabfﬂl@eétivﬁehzyme) to In order
to ensure package integrity and mininize noisture j ngress during storage,

seal ed packmgessatediar Hiefiopyenamestbidy is@riesBh thessiglcsiing a0 Pae present
i nventi.on can f osage
Form a7t HEop et s BN at i Esuel PRAAR, (Ao E PR SRl o,

seal ed paC‘ka@ﬁHe&fedibsb@e fodms ead édivbyhighel thamthe antendedrdobe eﬁd1gas¢1uam to the

cl osure, and detecti n t he decrea% in vacug@t over time. Sui tl 1

| eak-t est GBS Bﬁﬁ/ of ANYHERIS, DY QVEEFS W@Heﬁﬁp"%ﬁ’@flﬁ? FPV(e. g.,
nodel LF- Qs @4 % gRdel PKV 516). Packages containing the conpositions or
dosage forns o e present invention can also contain a desiccant (i.e., a
substance whic absor | e of

reduci ng the hHPnOH?F y %S)Cllllgnl gﬁ?ﬁ%do\%p%h&n% &E%&q%ézﬁ}%%%gsgégﬁc%ggﬁt capsul e,
capabhe ofprésehiviesionare mmuul@ Ak o ovdrhid. ammpﬁeubstammdenona de the
package. Non-limting exanples of suitabple desj cca{;}P whi ch can be pl aced

i nsi de sucherBE e ComppuitRnsAL4q present Evgntiornyy; vy 28089y such as 4A
mol ecul ar ) PEEO, elty activated
car bon, oraa!ég ?lnda ef%l&lﬁ%elgzgn%hague 1{52 t%éné‘elﬂer%g%g?%%%nal %hé,ngé‘a%(?icé%nt

conpri ses asplety |11&En®ldek>e<s) is lens theldiot Equa) td dbous |1 @%mmmhonatﬁ%,deswmsn
packagi ng oral rmaceut i cal s to add a e||U|OSIC
mat eri al , a?ﬂ%thw?{ﬁ%%tﬂﬁ%’rpr qui‘lc}o h@‘t%c{tsﬁiﬁs ﬂPar‘i’eor(’?GH?lagﬁE&‘ttgj fl‘?sls PHE enpty
space 3t t b Qﬁ&rfd% ﬁltéa%ﬁfé%,%s@ltﬁanzm ARy ep&i 9N fest he
conter%’?s e@e?lttgggﬂtg/ag%sg“ a S grae sonewhat roséoq}lc and can e255act as a
"reservoi rthamodr au{ualsrblabeuu%lldﬁ themeomuklag@bom oreisr rqqnaldﬁ@b@ﬁbodl ment

of the pa f the pre iLaven IIqu [ n "plug" is
pr esent ?Flg/a ﬁ%ssﬁg?fk%fge@ugl tﬂa ?R}tlr@? h%‘%g)n % ﬁeﬁ? S¥ e’iaﬁgj gélgtg&{g t he
present I%@@fsla%m 4908 10aG1434) @ik duBSHnRal ewb@aﬁn d@sag@qurbmhag, and
contain a desiccant. The conpositions o present 1nventjon can be

prepar ed uséseqgt mmmmmmaqntm leseB19Ri0g 9@@1 tq)@houﬁﬁ%ﬁﬁ JHpass (i rdP¥sat ed herein
to prqyi de, noi st ur b r r of about
0.6 orc’%I eg% %freqﬁ?ﬁeﬁga/"(fqtéﬂﬁl zelz)g%)ges &%érgﬁb%g%ﬁg%%ﬁgﬁiﬁm ch

exhi bi t ad@@g&f@ﬁn@@ﬁmmmo@mmmﬁore than about 15% after three nonths
accelerated stability testing. For exanple, beads of digestive enzynes
(e.g., pancrel iRS@ngedifioRoc@Rh@Ifokis af he rebe@Etvditidn coRplisigg appar at us
equi pped with a dehumdifier. In one enbodinment, the coating apparatus is
oper at ed icombinationws phierieallyzopnied 2ad wagasied digsting Ry mEeRaining bREISor | ess,
about 3.5 g/nB or less, about 3 g/nB or 5less, about 2.5 g/nB or |ess,

about 2.0 g/ nB or Iess, about 1.5 g/ nB or zbess, about 1.0




g/nB or less, or about 0.5 g/nB or less, including all ranges and subranges
t herebet ween. The at nbsphere in which the coating is carried out can

conpri se wehanmidsi’ped air, dehum dified nitrogen, or anecharsdelwslified
inert gas. The coating can be applied as a solution of the enteric pol yner
(and optionally 10 a suspended inorganic material) in an organic sol vent
such as aslsahabtheladyantage odekaetbicly, treating tbofiepapetegtic paintasrvedl] asidg hyl ene
chloride, 0 L xtur.es thereq A Q. oM Xt ur f,ace . et hanol ) . The
conposi ti %éerfﬁng( %“e“lfé?f‘ea% %ﬁmlgrhc&gﬁgi’(gér?néar%bsgﬁ}n(e%g% igtvsélgg%ﬁlaﬁy Eg‘%v?rn&é)s?osancr eatic
pai n (i. ethanfeségivegticially ebhedtrile 08 €Pér dxampld) predfds sludiezs pr ovi de

i nproved absorption 15 of fats, proteins, and carbohydrates in patients
suf f er i ngifviestgasing dettreshmens of garcseatie Paingedly uncoatsd PANETRAE FZYBSL | ve enzyne
def i ci enCYon|iRSHs rENRAHIJTENe at 8&’,@?6’%1% &ﬁ”@aQ ar}dhz‘%to'ddM%ﬁtk BPprotddsPar ticul ar
pancreli pase or pancfeatin conpositions, y be used to treat pancreatic
pai n, for pexaegll &hpanaeat olfapmalbsssiia gpredllywtdgnirexduses ofabpancr eat i ¢
insufficien EPlI) assocjated with varioys di seases or. conditiqgns. Such

i seases 300HR (4‘8@,50 Buits efrlpasioperme-t gacqr@nsvsfrr«%tmnm Joilspanereptip

pancr eat | gah AU il ARG HoR Y ehgir@%lw%,o@@.@,oobn SRS phadirent s,
such conpoOsitions nmay substanti al Ty alleviate pancreatic palh al one, or
pancr eat i ¢copdiimed uncoated amhtoata pantivatiadretyse). pSurprisihelygthepiesktsit s) associ at ed

ith | in cystic f.br.osi ient.s and oth ients, includjing 25
\;I)Medi atYi CEIB’QP 'Og%l{‘aé’ © fﬁl"f?dstgééo‘g%l Fﬂé?‘ﬁs§,gal%(i}’(t,ﬁg)@gﬁ'ﬁ)‘bgﬁet‘isnbtﬁlgreﬁ%cwf‘gr ease the
coef fici e'thr&Itin @m@mrﬁﬁﬂ&m iﬁﬁ'ﬁé])ab&&p@én %ﬁ@fﬁéboﬁp%%-ﬁﬁ%mﬁpa@@ﬁﬁté n cystic

fibrosis patients. Such results may be achi eved when co-adm nistered with
ot her agenteproyvidebimgbs farinosisntesicalipgoatesl keefs andeabont 75H001-6€,60GHpdsai st rat i on

wi th ot her ents. .ln.one enbodi nen such,.CF sul t r£ achi eved w t hout
Co- adni i SEPST B R B0 SR R G 6 oo oad 7 il

Nexi un(r) coaa&ﬂlaseta@/uh&da@ed lipase). These Qiatd @By be bR tWifh @eh akahavisgd kow G pH
| evels (e.qg., _ pH levels < about 4), inproved results may be obtained by
adni nist epluligple Haes dwipess# singlsslapr dosage forns of the present invention
together with proton punp inhibitors, antacids, and ot her drugs which

i ncrease t he ph ahertdneba@dimentsaloseskdfectxafopitsatingigancapopiinianhftor dosage

forms of th resent invention can be, adnni stered se romthe

br ot on'_puFBRHPBPY CHEPHaR oL Syt e thrapeiser L o fhod Bl *

concur r enbf Npast bild udoaRliiREdSRMPrRingt fdth 'aB(Bht‘EB,OTObESAEJ_’O@t[%P i nhi bi tor,
antacid, etc.). Alternatively, the proton punp inhibitor, antacid, or other
drug can bwtessersintesigally @wtqdi@aéam@eﬁimgﬂh@@hg&&@ﬁ%umts efHwagyr andent

i nveniion_as i.ngl e dosage.f I { I i pr esent

i nven%(? on“%“r(’%@e.d eees“%acom rﬁg a(%)f) 8{%ngf%bhdg(ﬁourﬁg%gggoﬁ?aﬁ%%%éﬁgl?%% a}t‘%lepai n, and
opt i onal | Yeals dom@risias abssA00USDOWnith oflifdle dhdersdoated beadsyrenpiiefugCi ency
conpri si ng@?dm nistering a conposition of thedgr esent invention to a nmanmal

in need tA %5909%5@9‘%“@%@‘5%@; eﬁtﬁ&aﬂﬁﬁﬁﬁt? gadg CRREANS ab(_’Ut 20P9r anot her
enbodi ment ok ﬁﬁit%ifiﬁ?a@é aﬁd‘mgﬂfg ;Beﬁs%%{n%ﬁging aglﬁt%go-%hd()b%ﬂ}té pg or

preventing pancreati‘’c pain an trea sorder associated with
di gesti vepminzgerentbeicalty evatad beadsgumsisige shaiat 200|000 gnitsoof [ghasemdof

ti .g. 7. 000 U | i it J d i bed
et ol 55 oRnGRibRdsFodusicine DoHID I OWRESOf Prosrs AR CEHE art such
A CRECN plagt 20§24 o0 R0BRBH00ARASH e VA PHASELObeal ey Pal | ent

in need thereo n t anot her enbodi nment, the present invention provides a
met hod of abaut &00(r32,600 pritvaliprotagsepanien @iy icoatpdbegdsanohpoping ebat|3p0@ di sor der

associ ate Lth.a 20 digestive z def.i ci enc onpri-Si adm.ni stering a
conpos: ¢ | bRk it B aomies Pr ol BBEZI R need
thereof , WheL8E RntchigaltPEReS Bea@Nchipret@sadRdut 2000-20006 Bsitdurasasd addnvent i on
conprises, in addition to at |east one digestive enzyne, a proton punp

i nhi b3Q or vnepateddeads eompstsingrabaad] G, 0Wthimts af peoteasseer agferighlly I n stil |
anot her e ' 2 . A [,Q ' f treating
250r pr ovinticLed bR SREE000Y 805 R HIBEEER BRLIBGE" (ol Tai ency.
conpri si ngorApkikiing stk i1 HLO0@-28 K0P ASits dbprorbsed ORGP sdges dewkibbdRerpinaagnt

i nvention, in conbination with a dosage form conprising a proton punp

i nhi bitor, antacid, or other nedi canment which increases G pH.
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Di sorders which cause or are associated with pancreatic pain, and which can
30 be treated with the conposition or dosage form of the present invention
i ncl ude cwodntivssE9i n whi ch the patient has no or |ow | ecelts2ab/oadigesti ve
enzynmes or in which patients require digestive enzynme suppl enentation. For
exanpl e, such conditions can include cystic fibrosis, chronic

pancr eat i bé edminisiered pamsinglgtdosagdifemags $s (wo gt morpeyeadict dospge fums that aumat i ¢
and al | ogr af ancreatiti.s enochr omat osi s, Shwachman syndrone,

| i pomat osflgt,og%gr V§(|%eet§|%gort§t%3s/r%ei disnm), side-effects of cancer or cancer
treatnment, side- effects of.surge e.d..,..gastrointestinal. b Ss surgery,
Whi ppl e pr ocedﬁ}%ﬁ‘m? ?raqm@dﬁﬁﬁ‘g?’éé%lgé“toﬁﬂg,d?%ﬁt(’:‘.’e)e.n&ymt‘?’tcﬁ@ md%}é‘%?f’ons in
whi ch pangiaat tompReNPase GRANAt oK BASDIcheLS, dndttBStatiDRf lipARMactvi MAhd €. g.
Billroth Il gastrectony, other types of gastric by pass surgery,

gast r i homapteneadly)cosicd digsstiecengywe-caniaining eeadprbmithe useastedadigestisat nent with
nmetformn or those.drugs pused to treat  tl S 5,0f . HYV and. aut o i nmune
di seases SEHSY I%Egg%&éir'fjin%%c?ﬁl% py é ﬁécr’ é%ttﬁam;obvevh%rg%r 8% sed,

obst ruct i g&ivi(dF 1l ent@RAlY eadtkd beudd rdvigks A6y Mbuat 1J00IUSRGAIS, to RBAGT eat i ¢ and
duodenal neogl asns, ductal stenosis), malabsorption associated with celiac
di sease, 6880 BiSPamifseer thpancegicd ¢igest veenzymsoniasnag deads Frtigh be treat ed
with the (i [ - L . Lon include
autism P Rrned st i B uGe RSk imadhe il RIBREARY AL 00 € SThe
anmount( of eftbgcatigripand digestias endgmagenfadiing bads kethpuaseintd digeseing i on

adm ni stered daily to mammal s (e.g.,, hupans) depends upon the jntended
resul t. TH%ZYW"_FQ%FIBE%‘F@ré‘%ge\ﬁliﬁlolm ﬁ@u&_é‘ﬁ_étﬁ‘l) abPE 2pr/asvpsiEbhtiedRese equi r ed
dose basede Qi indl AYAGRLS Bhedsiforti GBAl 1bONUSP 1R 14 ARLE . 0FPOsOX D] €,
for the treatRent o I gestive enzyne I nsufficiency 1n humans 20(e.g.,

rel ated taonitystic fibrosis) the typical starting dose should be 500 to 1000
| i pase units/kg/nmeal, with the total dose not exceedi ng 2500 |i pase

uni t s/ kg/ meal of pA0OQar dntRskments,ithé gndoated Migktiveeragmerdanitnybdédds t he
recommendations of the US FDA. Typically, a patient should receive at |east
4 doshye fusthescomprisgdipaspiinpddition ip piaierin) <ndriariraliptoh lipesactiviel it thar t i cul ar
enbodi nmen . i) L . |41 i ;gbout 272, 000
pr ot ease Eﬁﬁléﬂ%ec(ragﬁgg@e%%ﬁ%' ng?l%%%h "gé)g%a% g?ﬁ tg #g&eatrtle?yﬁgggbgs ed on

acti vi ty) engsnpretadeitg ibsadshendes fiomoiboan d&Site abdwy 50081 wterbeads lipased about

95-75% of the enzynme is provid in the form of ted beads. In other
enbodi (;re_n?%t}"“ty _ﬂ}ﬁ%g"éﬁﬁﬁy ﬁ%ﬁfg‘iﬁqs ranggs %@’E’tr%ﬂutt ]EQ%(Q @H‘Bﬁ t81"3£l‘f“fteati ng 30
pancreati ¥OQ EISPfifs tUhd LitdoaRaXigds@Ve SRRl BneAHSE By r@her of the

%o, i
condi ti ons gescrl bed herein, wt hl% ow dosés of enterically coated digestive
enzyn20 conpopiise ljrase fiorddisants protehse) candshé diblof lipasstastivitemdbe descr i bed

herei n. Conventional .doses for treatin ancreatic insuf.ficiency, as
descri bede‘i’fg’f’%a}tlﬂaf,co %ﬂgégeﬁ?‘éﬂﬁ%’a‘ﬁf"oé 11?%8%68) eb‘&%%‘tiﬁélg%s%%/ meal . For
exanpl e, tR/nERAAREE bEATs IO AL 95 5REEEE IDDY| RRersbptRYiphtat enzyme
dosing for adults "should begin with 500 |ipase units/kg of bo wei ght per
moal for aefbse abaterostdidhadeangesiem sbaus 1800SP i &1 A6 5008 D5Bse

uni t s/ kg of.tbody wei ght per neal". Thus, for a 70 kg adult, eating 3 1/2
nmeal s/ dayu?’is.‘e., 3 neals and 1 snack), the recomrended daily dosage of

CRE | | | f bout . 122, 500, |.i its to about
612 560 | | pase Ipr SRR e als Rl bR SBRFs have
sur pri si ngditaihRiedad PREHhSURMFRE padtbase Pﬂ%ﬁiti@ﬁ?&@ﬁg@s@),%& & 188 by coat ed

di gestive enzynme preparations aré 1lOeffective in treating pancreatic
exocri ne presessé pasivityay themntaically goated digesive shzymm-eeriteiningypeadsetodek di gesti ve

| .ab 100 |i iLts/ kgl I 300 Ii
ot 1 kg TR ARBRY Gt e RES Fol B St Rl LR ER o e RGT Tl ety

but subst antieBl he Sﬂr@téus‘d @ vith ef theiuntodted SRS rdBePREMEDbS: 65000arsmg from
such conditions. Suitable doses include about 100, about 110, about 120,
about 34 30unitsigtsbaet 3480 Wb uritss Spthegpisticaliseatedhigestivy enzya¥out 180, about

190, ab . ; - : . t 250,
about 260 ST bflerbmytBe bEe (BgBHioR 0 pERT gy fitagl
uni t s/ kg/ peadase aetblitysn e atermhlly camebdigesitre subymaargasainhngrbebds tnglen, can be

adm ni stered t tient in need theregof
uncoate% d?gé%taive enzyme-conta?r%ng tt]aea s ranges from about 5:95 to about 75:25,
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Exanpl es 20 Exanple 1: Uncoated and Enterically Coated Pancrelipase

Mnitablets Pancrel ipase MI (mnitablets) is a blend of pancrelipase
raw mat erwal20(1@3g79 obt ai ned from Nordmark) and exci pi emCI/USR019/049203
croscarnel | ose sodi um hydrogenated castor oil, colloidal silicon dioxide,

m crocrystalline cellul ose, and nmagnesi um stear ate) tabletted using round 2
mm di almet Membyaheﬂpqmamctnw ofthe uptoptiddwhds2Bogresiieonn ebdws 6P H80 GISFt he

Pancr el i pase M. bef.or I n are shown below in Table 3. Table 3 Di aneter
2.0 mm WGkt O(a(}if’u %(&P)cﬁgﬁ --- 0.086 g Thickness (maan vaI ue of 10 M)

2.2 0.2 mm Hardness 5 --- 2.0Kp Friability mn at 25
rpm 0.0 --- 2. Is%ﬂlﬂthspelﬁ*bt)@imms ef@?ﬁ%ﬂ%@?@é 88%

Pancr el i p%@#&&?@n@%@%ﬁtﬂ BMH&) e b%nfdgfrmés%t ﬂh@@at(oTﬁhl;ﬁsé) USlong a

f1uidized appara S equl ppe a Munters 13
dehuni §li f aetivifyrin tikcenrvaby soaed dﬂgeﬂveﬁhwm@a@ntmgm;grhm%ts thvawlccaﬁem ed out

with proces t th di ff t t
bat ch ¢ h 6 ESHRt ey e OREI S SO FETI BTy SRty b P bt “of
the coat eg ﬁ%@'ﬁm& n%G?@éﬂcfanfeoaéd &Q@stﬁe%h@ﬁnél@@ﬂﬁnfn@rbeg@m fset a

process c Itrons I's approximately the same (Table 6), and apgeared
uni form snumtdd chg@tm@mwmee@m@mhgéﬁadﬂrmg@sér@m Bogk &P haeham SOTEbI e 4

'(\/-?-Eg | ?l 0%1/2 \égrgxll_‘églg%nc%lnlp%gl 105 r1]rt1 Qv% %ttﬁe fipas% 5?115‘)1'[}7 09"[1% coarieldet;[egéﬂ citrate

10  ranges from about 1000 USP units to about 10,000 USP units, and the protease
activity in the uncoated beads ranges from about 65,000 USP units to about 34,000
USP units.

In yet other embodiments, the enterically coated and uncoated digestive

enzyme-containing beads both comprise lipase and protease, the ratio of lipase

15  activity in the enterically coated digestive enzyme-containing beads to the uncoated
digestive enzyme-containing beads ranges from about 95:5 to about 75:25; the ratio of
protease activity in the enterically coated digestive enzyme-containing beads to the
uncoated digestive enzyme-containing beads ranges from about 5:95 to about 25:75,
thereby providing a composition in which the lipase activity of the coated beads

20  ranges from about 1000 USP units to about 10,000 USP units, and the protease
activity in the uncoated beads ranges from about 65,000 USP units to about 34,000
USP units.

The compositions or dosage forms (e.g., tablets or capsules) of the present

invention can be stored in any suitable package. For example, the package can be a

25  glass or plastic jar with a threaded or press-fit closure. Alternatively, the
compositions or dosage forms of the present invention can be packaged as a unit
dosage form in “blister packs”. Applicants have found that improved stability of the
digestive enzyme compositions or dosage forms can be provided by providing a
moisture-proof seal, and/or a moisture-proof package. Non-limiting examples of

30  suitable moisture-proof packages include glass jars, plastic jars incorporating moisture
barrier resins or coatings, aluminized plastic (e.g., Mylar) packaging, etc. The term
"moisture-proof™ refers to a package which has a permeability to water of less than

about 0.5 mg water per cm’ of container volume per year.
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Et hanol 96% 79. 78 Acetone 7.99 100.00 Table 5 Lot Process Air Mbisture
Content (g/nB) P9A165 8.8 P9A167 0.4 P9A170 3.6 10 Table 6 Materi al
Coat i ng Geoposiasm % (W w) Pancrel i pase MI 85. 00 Hypr orelriuss@oBii2hal at e
(HP55) 12.50 Triethyl citrate (TEC

Containers (e.g., bottles) can be closed with any suitable closure, especially
closures which minimize the ingress of moisture during storage. For example, the
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

5  Seal/20F (SANCAP Liner Technology, Inc.) printed as a sealing liner.

In order to ensure package integrity and minimize moisture ingress during
storage, sealed packages containing the compositions or dosage forms of the present
invention can be leak-tested after dispensing the composition or dosage form of the
present invention and sealing the package. For example, the sealed packages can be

10 tested by applying a controlled vacuum to the closure, and detecting the decrease in
vacuum over time. Suitable leak-testing equipment includes those manufactured by
Bonfiglioli (e.g., model LF-01-PKV or model PKV 516).

Packages containing the compositions or dosage forms of the present
invention can also contain a desiccant (i.c., a substance which absorbs, reacts with, or
15 adsorbs water) capable of reducing the humidity inside the package, for example a
desiccant capsule, capable of "scavenging" moisture from the atmosphere sealed
inside the package. Non-limiting examples of suitable desiccants which can be placed
inside such packages include zeolites (e.g., molecular sieves such as 4A molecular
sieves), clay (e.g., montmorillonite clay), silica gel, activated carbon, or combinations

20  thereof. In one embodiment, the desiccant comprises molecular sieves.

In addition, it is common practice when packaging oral pharmaceutical unit
doses to add a "plug" of a cellulosic material, such as cotton, into the top of the
container to fill the empty space at the top of the container, thereby minimizing
movement of the contents. Cellulosic materials are somewhat hygroscopic, and can

25  actasa "reservoir" of moisture inside the package. Accordingly, in one embodiment
~of the packages of the present invention, no cellulosic or cotton "plug" is present in
the package. In another embodiment of the packages of the present invention, the

packages lack a cellulosic or cotton plug, and contain a desiccant.

The compositions of the present invention can be prepared using conventional
30  techniques, but modified as indicated herein to provide moisture contents of about 3%
or less, water activities of about 0.6 or less, or provide stabilized digestive enzyme

compositions which exhibit a loss of activity of no more than about 15% after three
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1.25 Talc 1.25 100.00 The three sets of sanples (i.e., P9A165,
P9A167, and P9A170) showed residual npisture contents corresponding to the
noi st ur e wonbam3sard t he processing air 15fl ow (Tabl e 7) PCT¥92010/049203

2011/ 035079PCT/ US2010/ 049203 Table 7 Lot Loss on Drying (% P9A165 2.8
P9A167 1.1 P9A170 1.7 Exanple 2: Enterically Coated Mnitablets

Pancr el i pasmtidlacpaetaied|sebilitg testingal edexainple, bewls 0b digestiyecnmposs (eigans

5cont ai ni ngwgl ff erent  anou Conposi tion

Low tal c OBMIEHRase), )CO?—TiF‘gH’ a(l) pib?zlgg H%%%‘%ti%gt%é?ﬁ}fgﬁ%? lec?uigped with a
dehumidifier. In one embodiment, the coating apparatus is operated in an atmosphere
having a water content of about 4 g/rn3 or less, about 3.5 g/m’ or less, about 3 g/m’ or

5 less, about 2.5 g/m’ or less, about 2.0 g/m3 or less, about 1.5 g/m3 or less, about 1.0
g/m3 or less, or about 0.5 g/rn3 or less, including all ranges and subranges

therebetween. The atmosphere in which the coating is carried out can comprise

dehumidified air, dehumidified nitrogen, or another dehumidified inert gas.

The coating can be applied as a solution of the enteric polymer (and optionally
10 asuspended inorganic material) in an organic solvent such as an alcohol (e.g.
ethanol), a ketone (e.g. acetone), methylene chloride, or mixtures thereof (e.g.

mixtures of acetone ethanol).

The compositions of the present invention are effective for treating pancreatic
pain (i.e., reducing or relieving pancreatin pain, and also provide improved absorption
15  of fats, proteins, and carbohydrates in patients suffering from conditions or disorders
associated with a digestive enzyme deficiency. In one embodiment, compositions of
the invention, in particular pancrelipase or pancreatin compositions, may be used to
treat pancreatic pain, for example pancreatic pain associated with exocrine pancreatic
insufficiency (EPI) associated with various diseases or conditions. Such diseases
20  include, but are not limited to cystic fibrosis (CF) or pancreatic insufficiency related

to alcohol abuse.

In some embodiments, such compositions may substantially alleviate
pancreatic pain alone, or pancreatic pain in combination with malabsorption (e.g. of
fats) associated with EPI in cystic fibrosis patients and other patients, including

25  pediatric patients. In some embodiments, such compositions may increase the
coefficient of fat absorption (CFA) to at least about 85% or more in cystic fibrosis
patients. Such results may be achieved when co-administered with other agents or
compositions, or may be achieved without co-administration with other agents. In
one embodiment, such CFA results are achieved without co-administration of proton

30  pump inhibitors such as Prilosec®, Nexium®, and the like.

For patients identified as having low GI pH levels (e.g., GI pH levels < about

4), improved results may be obtained by administering the compositions or dosage
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Hypronel | ose Pht hal ate (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 WO0.20003KAYTEC: Tal c ratio 10:1:1 10:1:10 Total eorius2€coniens 12. 23%
12. 23% Coating trials were carried out using a fluidized bed
G att-GPCGL apparatus equi pped with a Munters M. 1350 dehum difier in order
t 0 assur e fansadsise @esent Inventidn thBethéromitimpiosinyruenrimhibetots, ftagds, ahdwer t han 1
/' nB). Coating weights '

J ) other 8rugs W%.l(}h inx\erg:gsee tﬁg BI[I%)f Ithréa(t}letlrgct. For example, the compositions or

dosage forms of the present invention can be administered separately from the proton

pump inhibitors, antacid, or other drugs (either prior to, concurrently with, or after

5  administration of the proton pump inhibitor, antacid, etc.). Alternatively, the proton
pump inhibitor, antacid, or other drug can be combined with the pancreatin

composition of the present invention as a single dosage form.

In yet another embodiment, the present invention provides a method of
treating or preventing pancreatic pain, and optionally a disorder associated with a
10  digestive enzyme deficiency comprising administering a composition of the present

invention to a mammal in need thereof. In one embodiment, the mammal is a human.

In another embodiment, the present invention provides a method of treating or
preventing pancreatic pain and/or treating a disorder associated with digestive enzyme
deficiency, comprising administering low doses of pancreatic enzyme (e.g. 7 x 5000

15  USP lipase unit capsules as described herein, or similar doses of commercial
compositions known in the art such as CREON® 1206, 1212, or 1224; ULTRASE®,
VIOKASE®), etc.) to a patient in need thereof.

In yet another embodiment, the present invention provides a method of

treating or preventing pancreatic pain, and optionally a disorder associated with a

20  digestive enzyme deficiency comprising administering a composition or dosage form
of the present invention to a mammal in need thereof, wherein the composition or
dosage form of the present invention comprises, in addition to at least one digestive
enzyme, a proton pump inhibitor, antacid, or other medicament which increases GI
pH. In still another embodiment, the present invention provides a method of treating

25  or preventing a disorder associated with a digestive enzyme deficiency, comprising
administering a composition or dosage form of the present invention, in combination
with a dosage form comprising a proton pump inhibitor, antacid, or other medicament

which increases GI pH.

Disorders which cause or are associated with pancreatic pain, and which can
30  be treated with the composition or dosage form of the present invention include
conditions in which the patient has no or low levels of digestive enzymes or in which

patients require digestive enzyme supplementation. For example, such conditions can
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15% The theoretical conposition of the two batches is reported in Table 9.
M croscopi ¢ exam nation indicated that the coatings on all sanples were
snoot h ansiohlormgsrreous. Residual noisture contents wer e PORASROIOM44293 | 0SS ON
drying (Table 10). 15 WO 2011/035079PCT/US2010/ 049203 Tabl e 9 Batch P9A230
POA240 Material Low talc content High talc content Conposition % (W w)
Pancr el i pasduddkystic fiR0si85chddlc pypraitk, alse pRhdrbaticadiseagddfs.g), herdBag9, 7. 143
Triethyl citrat : . .. .
10 y post-traurena{i-cnazlrcl: al:l'ogzrgfg[) pgncZe::La%tl-sr,qle(r:no]éhr%?r?atgs1s],'éﬁwaglgr(x)anosgfgdr]é%oe; 000 Table

lipomatosis, or hyperparathyroidism), side-effects of cancer or cancer treatment, side-

effects of surgery (e.g., gastrointestinal bypass surgery, Whipple procedure, total

5  pancreatectomy, etc.) or other conditions in which pancreatic enzymes cannot reach

the intestine, poor mixing (e.g., Billroth II gastrectomy, other types of gastric by pass

surgery, gastrinoma, etc.) side effects of drug treatments such as treatment with

metformin or those drugs used to treat the symptoms of HIV and autoimmune

diseases such as diabetes in which the pancreas may be compromised, obstruction

10 (e.g., pancreatic and biliary duct lithiasis, pancreatic and duodenal neoplasms, ductal

stenosis), malabsorption associated with celiac disease, food allergies and aging.

Other conditions which can be treated with the digestive enzyme compositions of the

present invention include autism, Parkinson’s disease, diabetes, and dysautonomic

disorders.

15 The amount of the composition or dosage form of the present invention
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.

For example, for the treatment of digestive enzyme insufficiency in humans
20  (e.g., related to cystic fibrosis) the typical starting dose should be 500 to 1000 lipase
units/kg/meal, with the total dose not exceeding 2500 lipase units/kg/meal or 4000
lipase units/g fat/meal in accordance with the recommendations of the US FDA.
Typically, a patient should receive at least 4 dosage forms per day, preferably

administered with food.

25 In particular embodiments, the dose will be about 80,000 lipase units and
about 272,000 protease units per meal, wherein about 5-25% of the enzyme (based on
activity) is provided in the form of enterically coated beads, and about 95-75% of the

enzyme is provided in the form of the coated beads.

In other embodiments, the present invention is directed to a method of treating
30  pancreatic exocrine insufficiency, for example caused by any of the conditions
described herein, with low doses of enterically coated digestive enzyme composition,

for example the enterically coated beads described herein. Conventional doses for
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Lot Loss on Drying (yo) P9A230 0.9 P9A240 0.9 Exanple 3: Enterically
Coated Mnitablets 5"Hi gh talc" and "low talc" coating conpositions simlar
to those wexeorisw9i n tabl e 6, except that the ethanol @eéAGsedloanab; 4%
wat er )/ acet one sol vent was replaced with 100% acetone (Table 11). Table 11
Conmposition Low talc content % (ww H gh talc content Materi al

Hypr onel | é@éﬁwqﬁlﬂe&%lr{srlﬁ%ﬁ)ncxacﬁsm@pr&egbsrm rawsyione ahqua el TGP 1. 020

0.580 Tal %p&se%@ts@g%éal.p‘?&t &aﬁlpﬁz tHe®DA label for CREON® pancrelipase

capsules states that enzyme dosing for adults "should begin with 500 lipase units/kg
of body weight per meal for those older than age 4 years to a maximum of 2,500
5  lipase units’kg of body weight per meal". Thus, for a 70 kg adult, eating 3 %

meals/day (i.e., 3 meals and 1 snack), the recommended daily dosage of CREON®
pancrelipase would range from about 122,500 lipase units to about 612,500 lipase
units. As described herein, the present inventors have surprisingly found that
substantially lower doses of enterically coated digestive enzyme preparations are

10 effective in treating pancreatic exocrine insufficiency. Accordingly, doses of
enterically coated digestive enzyme as low as about 100 lipase units/kg/meal, and up
to about 300 lipase units/kg/meal are effective in treating pancreatic exocrine
insufficiency, but substantially reducing the "pill burden" on patients suffering from
such conditions. Suitable doses include about 100, about 110, about 120, about 130,

15  about 140, about 150, about 160, about 170, about 180, about 190, about 200, about to
10, up to 20, about 230, about 240, about 250, about 260, about 270, about 280, about
290, or about 300 lipase units/kg/meal, inclusive of all ranges and subranges

therebetween, can be administered to a patient in need thereof.

Examples
20 Example 1: Uncoated and Enterically Coated Pancrelipase Minitablets
Pancrelipase MT (minitablets) is a blend of pancrelipase raw material (e.g.,
obtained from Nordmark) and excipients (e.g., croscarmellose sodium, hydrogenated
castor oil, colloidal silicon dioxide, microcrystalline cellulose, and magnesium
stearate) tabletted using round 2 mm diameter beveled punches. The physical

25  characteristics of the Pancrelipase MT before coating are shown below in Table 3.

Table 3
Diameter 2.0 mm
Weight (of 10 MT) 0.074 --- 0.086 g
Thickness (mean value of 10 MT) 2.2+0.2 mm
Hardness 0.5 --- 2.0Kp
Friability* (20 g of MT-30 min at 25 rpm) 0.0 --- 2.5%

*USP method
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87.770 100.000 100.000 HP: TEC. Talc ratio 10:1:1 10:1:10 Total solid
content 12.23% 12.23% 10The coating trials were carried out using a

fl ui di zedwbed11@3sd7v- GPCGL appar at us equi pped wi th a Mintrerasiii0hH3rR03

dehum difier in order to assure process air flow at a | ow noi sture content
(lower than 1 g/nB). Coating weights were apfprom mateI{ 15% The

t heoretical coPposelipase MF waheoatedowlth e coasing fermapien dablert) Palske 12. 15 WD

i gh tal o TG R TIAC CoMRGT FaHORLUIhy BBl piE W 85 000
85. 000 HygeRiRidi MRS $n ARG ArfldWSPhe dohtiafBrocess was carried out with process
air at three different moisture contents (Table 5). For each batch, the coating weight
5  was approximately 15% of the total weight of the coated beads. The composition of
the coated beads for each set a process conditions is approximately the same (Table

6), and appeared uniform, smooth and homogeneous after microscopic examination.

Table 4
Material Y% (wiw)
Hypromellose Phthalate (HP55) 10.19
Triethyl citrate (TEC) 1.02
Talc 1.02
Ethanol 96% 79.78
Acetone 7.99
100.00
Table 5
Process Air
Moisture Content
Lot (g/m?)
P9A165 8.8
P9A167 0.4
P9A170 3.6
10
Table 6
Coating
Composition %
Material (w/w)
Pancrelipase MT 85.00
Hypromellose Phthalate (HP55) 12.50
Triethyl citrate (TEC) 1.25
Talc 1.25
100.00

The three sets of samples (i.e., P9A165, P9A167, and P9A170) showed
residual moisture contents corresponding to the moisture content of the processing air

15 flow (Table 7).
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7.143 Tri et hyl

citrate (TEC) 1.250 0.714 Talc 1.250 7.143 100.000 100. 000

Exanple 7: Enterically Coated Mnitablets Pancrelipase MI particles were
coat ed wiwb 20m03swat i ng conpositions having a | evel of

bet ween the "l ow' and "hi gh"
(HP55: TEC: Tal c=10: 1. 5) ,
et hanol / acet one as
two coating suspeng
(ww) Materi al
7.644 7.644 Tri et hy

5

10

15

| evel s enpl oyed above 5
usi ng either

acet one or

ralrastomauaresli at e

a mxture of

t he coating sol véble The t heoreti cal

conposition of the

i ons shown in Table 13, helLoss onBbyiagl3
I nteggedi ate talc content Hypronel (%3

Conmposition %

e Pht hal ate (HP55)

poghggate (TEC) 0. /64 0.

64 Talxg 3. 822

3. 822 Et hanol

P9A167

1.1

P9A170

1.7

Example 2: Enterically Coated Minitablets

Pancrelipase MT particles were coated with two coating compositions

containing different amounts of talc (Table 8).

Table 8
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

equipped with a Munters ML 1350 dehumidifier in order to assure process air flow at

a low moisture content (i.e., lower than 1 g/m®). Coating weights were approximately

15%. The theoretical composition of the two batches is reported in Table 9.

Microscopic examination indicated that the coatings on all samples were smooth and

homogeneous. Residual moisture contents were measured by loss on drying (Table

10).
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79.780 Acetone 7.990 87.770 100.000 100.000 HP: TEC:. Talc ratio 10:1:5

. The coating trials were carried
out usi ngwe 2biwidsi7zed bed G att-GPCGL 10 apparat us equi ppedsesmi4eodlint er s

10: 1: 5 Tot al

M. 1350 dehum difier
content (lower than 1 g/nB).

solid content 12.23% 12. 23%

The batches were prepared by

in order to assure process air flow at a | ow noi sture

coating the

Pancrel i pasg MI at a coati ng wei ght Tabledbpr oxi mately 15% Three batches
wer e prepar e@awht h an et hanol / acet ong coapP9azposol vent arph24br ee bat ches
were prepargd with an acetone coating solvent. The[Ibtheoretical
conposi tion, | was the sanme for gl ko‘,?itglclgg,gtg};ye. 5, Hioh 1B Qe RE] OW i N
Tabl e 14. © 201T1035079PCTUS26010/ 49203 CARLE ﬂ! Edéygg/ POAA83| - P9A485 -
P9A486 Et ha [FAcet-ene—as—soelvent—P3A405 RAF6 TPy 193 Acetone as
sol vent ‘Pancre ipase MT 85.000 " 785.000™ "
Hypromellose Phthalate (HP55) 12.500 7.143
Triethyl citrate (TEC) 1.250 0.714
Talc 1.250 7.143
100.000 100.000
Table 10
Loss on Drying
Lot (%)
P9A230 0.9
P9A240 0.9

Example 3: Enterically Coated Minitablets

"High talc" and "low talc" coating compositions similar to those described in

table 6, except that the ethanol (96% ethanol, 4% water)/acetone solvent was replaced

with 100% acetone (Table 11).

Table 11

Composition % (w/w)

Material

Low talc content

High talc content

Hypromellose Phthalate (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/m’). Coating weights were

approximately 15%. The theoretical composition of the two batches is reported in

Table 12.

15
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Mat eri al
Pht hal ate (H

P55) 9.37 9.37 Triethyl

Conmposition % (ww) Pancrelipase MI 85.00 85.00 Hypronel |l ose
citrate (TEC) 0.94 0.94 Talc 4.69 4.69

100. 00 10w0Q011/035079 M croscopi ¢ exam nation of the coat iPog/USes10akd205i x

sanpl es appeared snoot h and honbgeneous.

Exanple 8: Enterically Coated and

Uncoated M crotablets 5Mcrotablets To provide further choices for dosage
formul ati ong were nmade i n which theTdbleddsi ons of the tablets was
significantlly reduced. The pancrelipase bPeatil8ras tabl 3832w t h) round 1.5
mm di armet er,|Bhtch MM radi us of curvat yr gopubkhestent | High talth@neanp essi on
paraneters VRfQ.$AT t0 obtarn mcrotgbl ets Cohpdditidn W twd0 Triapility
| ower than 'P?%ér&lﬁ%se rmﬁ:hod). The charactegs g cs of LO 02 are shown in
Tabl e 15. Table—d5-1ot—-P9A4O2ValvesBDrametet 5 1mWeightz(of—R0 pT)

Hypromellose Phihalate (HP55) 2.500° 9143

Triethyl citrate (TEC) 1.250 0.714

Talc 1.250 7.143

100.000 100.000

Example 7: Enterically Coated Minitablets

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

Table 13, below.

Table 13

Composition % (w/w)

Material

Intermediate

talc content

Hypromellose Phthalate (HP55)

7.644

7.644

Triethyl citrate (TEC)

0.764

0.764

Talc

3.822

Ethanol

79.780

Acetone

7.990

3.822

87.770

100.000

100.000

HP:TEC:Talc ratio

10:1:5

10:1:5

Total solid content

12.23%

12.23%

10

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

air flow at a low moisture content (lower than 1 g/m’).

apparatus equipped with a Munters ML 1350 dehumidifier in order to assure process

The batches were prepared by coating the Pancrelipase MT at a coating weight

of approximately 15%. Three batches were prepared with an ethanol/acetone coating

solvent and three batches were prepared with an acetone coating solvent. The

15

Table 14.
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theoretical composition, which was the same for all six batches, is shown below in



0.071 g

(0.070 -- 0.073) Thickness (as nmean value of 241, T) 1.73 mm (1.70

--1.77) Hardness (as nean value of 2011T) 4 Newton (3 - 5) Friability (20g
of i AT- 30 wonoato32@or pm) 1.80 % Lot P9A402 was coat ed i mca/usbaiod4dresl

G att-GPCGL apparatus equi pped with a Munters M. 1350 dehum difier in order
to assure ' ' g/ nB)
with a suspension having the conposilebled4shown in Table 4. A coating wei ght
of 22% was obtai ned. M croscopi c| PX483na304850f the filmcoatings ijndi cated

that all

conpositipn of the batch Lot PIAAZZhd/%51 sfeeime | |nPIadse- BHA4760MPOA477

pf the sanpl es appeared| snooPdpA48sl hgnogeneous. The theoreti cal

2011/ 0350[A9RGT/ US2010/ 049203 Tabl e 1§ 8knPIA422 Standar ds &Rty Conposi ti on

% (W W)

citrate (

10

15

o %ﬁl‘eﬁhll ggb_erﬂ:wl Ib uu |-|y rgHEi i Ose(fﬂfp%ﬁ‘ih%%ﬁm%)—_rw“ et hyl

ancrelipase MT e T 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

H

Microscopic examination of the coating for all six samples appeared smooth

and homogeneous.

Example 8: Enterically Coated and Uncoated Microtablets
Microtablets

To provide further choices for dosage formulations were made in which the
dimensions of the tablets was significantly reduced. The pancrelipase blend was

tabletted with round 1.5 mm diameter, 1.2 mm radius of curvature punches.

The compression parameters were set to obtain microtablets (“uT”) with

friability lower than 2.5% (USP method). The characteristics of Lot 9A402 are

shown in Table 15.

Table 15
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
content (lower than 1 g/m3 ) with a suspension having the composition shown in Table
4. 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 16.
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Two ot her batches of enterically coated mcrotablets were prepared as

descri bed above,

Char act erwetotisn3kary POA457 Lot P9A459 D anet er

and their

properties are shown below in Table 17. Table 17
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Two other batches of enterically coated microtablets were prepared as

described above, and their properties are shown below in Table 17.

Table 17
Characteristics Lot P9A45T Lot PIA459
Diameter 1.5 mm 1.5 mm
0.071g (0.070 —
Weight (of 20 uT) 0.072 g (0.070 — 0.073) | 0.074)
Thickness (as mean value of 1.74 mm (1.69 —
20uT) 1.73 mm (1.67 - 1.83) | 1.82)
Hardness (as mean value of 20uT) | 5 Newton (3 - 6) S Newton (4 — 6)
Friability (20g of pT-30 min at 25
rpm) 1.99 % 2.02%
5 The microtablets prepared above were slightly oblong (see Table 15); 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
prepared with ratios of thickness to diameter ratio nearer to 1:1 (Lot Q9A006), are
shown below in Table 18.
10
Table 18
Characteristics Lot QYA006
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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1.5 mm Weight (of 20 [IT) 0.060 g (0.058 - 0.062) Thickness (as nean val ue
of 2011T) 1.50 mm (1.45 - 1.58) Hardness (as nean value of 20p, T) 5 Newton
(4 - 6) Rwoabildssyre(20g of mr-30mn at 25 rpn) 1.63 % WOT/US2010/049203

2011/ 035079PCT/ US2010/ 049203 Lot (QA006 was coated with the
conpositions shown in Table 19 at a coating wei ght of 22% The coating
trials were catlot @QA80¢ was cerjechwith thediomnpshieds ghoam iciBHle @ arcatting equi pped
with a Minter 3 dehumidifier in.order to syr sing air flow
At Tow norstan ez die SRyt WPl e ok SRR BOEER®Omos! ¢ on
of the codperMmgpaainaldg@ippea twifRAULAeVASI L 1380 SehEmdsfidr idbrddsh@Misire Tabl e
19. Mcroscopi ¢ exam nation indicated that the coatings were snooth and
honogeneoBEocessit &r flow atlopeeistyre somertfapyer (endr /81)-1 nt er nedi ate tal ¢
content Hypronell ose Phthalate (HP55) 7.644 Triethyl citrate (TEC) 0.764
Tal ¢ 39822 Aceflbnéhedtizaioconi@eitioo0f Hir: cpEed Tizbotabltilot Q9A019 was the

same as that shown in Table 19. Microscopic examination indicated that the coatings

were smooth and homogeneous.

Table 19
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%

Example 9: Treatment with Combination of Enterically Coated and Uncoated
10 Pancreatin
A Single-center, randomized, open-label, crossover, active-control study to
evaluate the safety and efficacy of Composition A and Composition B, different
pancreatic enzyme products (PEPs), is carried out in patients with chronic

pancreatitis.

15 Each capsule of Composition A contains approximately 10 enteric coated
small beads with a total of 10,000 USP Lipase Units and 34,000 USP Protease Units,
and 10 non-coated beads 10,000 USP Lipase Units and 34,000 USP Protease Units.
Each capsule of Composition B contains approximately 2 enteric coated small beads
with a total of 2,000 USP Lipase Units and 6,800 USP Protease Units, and 18 non-

20  coated beads with a total of 18,000 USP Lipase Units and 61,200 USP Protease Units.
The individual current Pancreatic Enzyme Replacement Therapy (PERT) with

enteric-coated PEP is used as the active control.

Group 1 is randomized to receive 4 capsules per meal Composition A, 16

capsules per day divided over 4 meals, and Group 2 is randomized to receive
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10:1:5 Total solid content 12.23% Exanple 9: Treatnent with
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di scopti nue t haik sy iEMyidBERito Wekibdd:enai ning on al | other allowed
concomtant nedication; specifically, patients are allowed to stay on

medi cation for i j.d k GQlatioh NSsdddhag JFBlisipily. 20t he end of the
Washout Perigd,sg%lé—liﬁl?s@e g%'e%ﬁl\%ﬁeg. a§9 “Tr eat manto Pelgii t)ﬁ’{’l (4 weeks): Al
patients recei hei r PERT. i.ndi v i ecessary to
control sted 'OW tgg&téf&#r@%@%@h%&%ggc'@%ﬁt?gm\\/{\}léegﬁ%@&g%ﬁy@m?s random zed
to receive 4 cagsahig opeill dikglallotveCooqrogiifahimedicationt speetfically timtikgs dose.
Goup 2 will be 25random zed to receive Conposjtion B, ai fi ><§& g&i ts/ kg
dose. Group 3 PRE Alewedite slay ep madicalignioreppinc gridenisel gicludinesidlseri ng for 4
weeks,at the dose L ) ol ; hegend of the Treatnent Period
2, CF 61i s det e(ra?ﬁe&eg)ﬁxgﬁﬁﬁ%%ghﬁéd’grﬁpge%gﬁy of pain is recorded during
Washout and the. Treat.nent .RPeri ods 0 i 1S fficacy is
assessed by %oiﬁ%ﬁ@ﬁ@%@&&gﬁ&% ?’?d‘@‘ élgb\?gfg%‘t% gecgﬁéﬁgqlrncuégen&g?$%§£!nt?Jse of pain
medi cati on bet WeBHdIAgH A0 heddesarp dscondb] segibrrida. t he treat ment groups.
Efficacy is al so assessed by conparing CFA derived froma defined diet and

g-e??gdq?gpt ie%ggiréfa%méﬁ%ioeql U8Rk ON ABLYE Rl ORI RS reBarE adapsuRd Washout
per meal of Composition A at fixed Units/kg dose. Group 2 will be
25 randomized to receive Composition B at fixed Units/kg dose. Group 3 is
administered the same PERT given prior to screening for 4 weeks at the dose

they are initially on. At the end of the Treatment Period 2, CFA is determined.

5. Frequency and severity of pain is recorded during Washout and the Treatment

Periods on a daily basis.
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5 of the treatnent groups. Finally, frequency and severity of pain, and CFA
are conpared between groups in Treatnent Period 2. After treatnent with
Conposi t iwo 2l 1a3s07€onposi ti on B, both conpositions are etiastivo49203
treating pancreatic pain, and both conpositions are effective for treating
pancreatic exit chronic insufficiency. Conposition Bis nore effective than
10 Conposi t i onEffidagy isaseesséchly pranpariegtiiequensiyrand Bxeerity ef pegn as well ag

random zed ubl e- bl i nd,, dose-tespon o) was
carried olt® %’aMF 3?’%%‘?1%""%%?3?&?“ g ergoéﬁrgrg{;)rséla{: b §ﬁ§’%§%§@§e&? %}éﬂ%é% t he

present i BYRAcY Walscdsk@kedby Eafpdithg EFA deidled fRah helefisedsdiardndd-ddye pl acebo
basel i ne anbul at ory 15phase (4 days). On were hospitalized for

d 5 th
3 to 5 dagsanti@ivgrnthed gellestion gyepmgrea@erﬁgg%o@g@f@ %Sé?ﬂt PsHOEHr eafor pt i on
CFA t i i | i i Kk t
s bat e PheRRhh HRUES Padf Br e il fsiBbs Rl indeFhaat TR IC Loy

cont i nuedcéapged bergveph gerpo i TeatmsnPeridd 2.t he end of the placebo baseline
phase, patients were random zed to a "high dose followed by a 20 | ow dose"
or to a "l ow dager fredthRwedithCompakitibn Aosel'C &kbs1RR0B dasie capppianme and
proceeded to the first crossover phase. Each crossover phase consisted of a
st abi | | zagiexffegtive fod teatingspanaspstiapainoing, boflosaranasiiony aee HisspYe 8ri zati on of 3

to 5 days,to.undergo..a_ 7%2-hQur . determ nat | i ed diet
and_us, ng "SRLERC R Rer e Ot il ableR, SR S A A O R

contr of | edogtipekitipeA ff tre2phinpreatidpainef f i cacy obj ective of the study was
to evaluate the difference in Coefficient of Fat Absorption (CFA) of
patients freabRdow th high dose enterically coated pancreatin vs. |ow dose
enterically coated pancreatin in the treatnment of signs and synptons and
managenent of relaaderoized,idonblerblindt desatrespansecomppl, grosevicastedy Was h di agnosed
Chronic Pancreatjtis., 30H igi.hble tients star t 0 baseli ne
anbul at orﬁalﬁlﬁg%{ tf’fvﬁléil%:) .e%ﬁcﬁ%}’yﬁgcf) n}pﬁglfo{/l\se%ecgﬁgnsgpl{aﬁ g?#%g%?f or 3to5
days, to URGefigo After l@@k&@ﬁih%%’lig?o?e PaientsShAated elieplatodatbiageling agdulagorgont r ol | ed
diet and using a stool marker to indicate the beginning and end of the

cont r b5 | egthareds dpys)i Qu dayrhi they wamhospifalized & 3rta ofaysrig Updagepbo treat nent .
At the end, of. | PhASE: [ ized to a
“hi gh doseb?38¥"%‘%\7/e25‘k°§’§%§gffg°&?%§8§g& RSAonREF AT Rk Rt ?@?’f%gg‘by a hi gh
dose" ent epntedledWict @ad asingarwiobalaiker domdicarqhebagning apt aclesfdbd to the
first crossover 5phase. Each crossover_ phase %E%;{)Sted of ?.t%& abili.zation

period fofomralisdgliciperednavhikedhesooRadnpsd teceywg UEIBH AL G BIDT Jays to
undergo ag/2- r.m npat i j [Ze] j sing a
stool rmar Ig%rzpl{&%ﬂls r?%?%&?g@ﬁ@f@%ﬁ%ﬁ?@ﬁ?&éng@%f Hi? hgg?:%fr?? %gléclmg}élgdi et

peri of0 Thev doghi ofasa“lpWw dost GolReGdUSR highdse” BAIR -4 06hdelsegyenGoapbsi t i on 4,

Tabl e 1020) was ,administered at .the fixed daily dosage, of .7 capsul es per
ful| cal cRESFEGRYO The ST STBROLET RlEes FAFhG O VPHRIASS SOt S Rat od T at

cont ent) Qﬂ_‘abﬂ#z@ti&?%ér&d(fap§aaﬁla@h@fﬁ@%llswe@byam&sﬂiﬁﬁzwoﬁqu@r@alﬁa@ﬁo, 2
capsules with lunch, 2 capsules with dinner and 1 capsule with a snack).

Tabl e 20 undope ef2-homyCEApbtdrminatiop usiagatroMaeliagedistand niging a sGponent

Conposi ti (r)rpaﬂ%er to indicate the beginning and end of the controlled diet period.

25 The primary efficacy objective of the study was to evaluate the difference in
Coefficient of Fat Absorption (CFA) of patients treated with high dose enterically
coated pancreatin vs. low dose enterically coated pancreatin in the treatment of signs
and symptoms and management of malabsorption in patients with EPI associated with

diagnosed Chronic Pancreatitis.

30 Eligible patients started the placebo baseline ambulatory phase (4 days). On
day 5, they were hospitalized for 3 to 5 days, to undergo a “baseline” 72-hour CFA

determination under a controlled diet and using a stool marker to indicate the
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(p, T) Conposition 2 (M) Conposition 3 (M) Conposition 4 (M) ,uT or M
Pancrel i pase 55.7 (5,000 USP units) 108.9 (10,000 USP units) 163.4 (15, 000
USP uni t sw022i1/B5¢(720, 000 USP units) Croscarmel | ose Sodi BaTAIS2010/049203

beginning and end of the controlled diet period, while they continued receiving
placebo treatment. At the end of the placebo baseline phase, patients were randomized
to a “high dose followed by a low dose” or to a “low dose followed by a high dose”
enterically coated pancreatin dose sequence and proceeded to the first crossover

5  phase. Each crossover phase consisted of a stabilization period for 6 days at home,
followed by a hospitalization of 3 to 5 days to undergo a 72-hour CFA determination
using a controlled diet and using a stool marker to indicate the beginning and end of

the controlled diet period.

The high dose (7 x 20,000 USP Lipase Units capsules, Composition 4, Table
10 20) was administered at the fixed daily dosage of 7 capsules per full calendar day,
distributed according to the size (estimated fat content) of the meals (possible
example: 2 capsules with breakfast, 2 capsules with lunch, 2 capsules with dinner and

1 capsule with a snack).

Table 20
Content (mg/capsule ) for each Dosage Strength
Component Composition 1  Composition Composition Composition
uT) 2 3 4
MT) MT) MT)
ul or MT
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)
Croscarmellose Sodium 1.9 3.6 5.5 7.3
Hydrogenated Castor Oil 0.6 1.2 1.8 24
Colloidal Silicon Dioxide 0.3 0.6 0.9 1.2
Cellulose Microcrystalline 3.1 6.1 9.1 12.1
Magnesium Stearate 0.3 0.6 0.9 1.2
Coating
Hypromellose Phthalate 12.2 18.9 284 37.8
Talc 6.1 9.5 14.2 18.9
Triethyl Citrate 1.2 1.92 2.8 3.8
15 The low dose (7 x 5,000 USP Lipase Units capsules, Composition 1, Table 20)

was administered at the fixed daily dosage of 7 capsules per full calendar day,
distributed according to the size (estimated fat content) of the meals (possible
example: 2 capsules with breakfast, 2 capsules with lunch, 2 capsules with dinner and

1 capsule with a snack).

20 Matched placebo was administered at the fixed daily dosage of 7 capsules per
full calendar day, as for active treatment. Each crossover treatment phase consisted of

a stabilization period for 6 days at home, followed by a hospitalization of 3 to 5 days.
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3.6 5.5 7.3 Hydrogenated Castor Gl 0.6 1.2 1.8 2.4 Colloidal Silicon
Dioxide 0.3 0.6 0.9 1.2 Cellulose Mcrocrystalline 3.1 6.1 9.1 12.1
Magnesi urw6tzeawmss@90. 3 0.6 0.9 1.2 Coating Hypr onel lposasBémhadzat e 12. 2

The mean CFA was significantly higher following treatment with both dose
levels than at the end of the placebo baseline period. The mean changes from the
placebo baseline period were 7.19 + 14.49 (p<0.001) for the low dose and 8.18 +
17.35 (95% CI, 4.10 to 12.26) for the high dose. The difference between LS means of

5  the high dose and low dose was 1.023 % (95% CI, -0.656 to 2.701), thus showing the
difference between doses was not statistically significant (p = 0.228). Thus, this study
surprisingly found that the low level of coated enzyme was effective in correcting fat
malabsorption in patients with chronic pancreatitis and that higher doses do not lead

to any increase in the coefficient of fat absorption (CFA).

10 These results show that substantially lower doses of enterically coated
digestive enzymes are effective to treat pancreatic exocrine insufficiency than are
conventionally used. For example, the FDA label for CREON® pancrelipase
capsules states that enzyme dosing for adults "should begin with 500 lipase units/kg
of body weight per meal for those older than age 4 years to a maximum of 2,500

15  lipase units/kg of body weight per meal". Thus, for a 70 kg adult, eating 3 72
meals/day (i.e., 3 meals and 1 snack), the recommended daily dosage of CREON®
pancrelipase would range from about 122,500 lipase units to about 612,500 lipase
units. In contrast, the present study shows that daily dosages as low as 35,000 lipase
units are effective in treating pancreatic exocrine insufficiency -- less than 30% of the

20  conventionally accepted minimum dose of digestive enzymes.

In addition, the results of this study also show that a small amount of coated
enzyme may be used to correct for fat malabsorption, while a larger quantity of
uncoated enzyme may be included in a single dosage form for the treatment of
pancreatic pain. Such a product would not be an excessive increase in pill burden

25  over current usage or a significant overall increase in the level of enzymes consumed,
thus maintaining the safety characteristics of the drug whilst preserving its efficacy in
treating malabsorption. Particularly, there would be sufficient uncoated protease
immediately available on exiting the stomach to adequately degrade CCK-releasing
peptide, and thus will be effective in treating two major symptoms of chronic

30  pancreatitis; pain and malabsorption with a single medication. Accordingly, a dosage
form containing both enterically coated and uncoated digestive enzymes in a single
pill or capsule will be effective for the treatment of chronic pancreatitis and any

pancreatic disease presenting with both pain and malabsorption.
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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
15The | ow dose (7 x 5,000 USP Lipase Units capsul es, Conposition 1, Table
20) was awmtoizniigisse7ed at the fixed daily dosage of 7 cap®uras2@enddos

cal endar day, distributed according to the size (estimated fat content) of
the neal s (p055|ble exanpl e: capsules with breakfast, 2 capsules with
lunch, 2 capsullés feregsing d@ﬁ@élptl‘alh the mgumehw behn aresentedkdor trOMapeshed

Pl acebo W%iﬂ%% nl St %rd%fcrl EIO 1% Irr%éte Ptenée %ébcelzoes eStlg% of troqgﬁﬁrﬁﬁes per full

cal endar SOV t phase

consi st ed nafenaorstoache biceit iférh @@dslbgaa Nosdificlidns ad vaiit®ns drelpbosid by a
hospltallzatlon of 3 to 5 days. The mean CFA was significantly higher

f ol | owi ng lightefttheslovgiteashings. thmé@cm@tmwf theaambodimends wgte doseia pl acebo

basel i n wer e
710 L. 5 ool s B SHRGS phhaRel UE R oRER Iy RAEEh ol RFF B8 071 o

12. 26) f oapplivatibn,ghd dassot midast @iteflRnieng en et wopnofthe oans of 5 the high
dose and | ow dose was 1.023 % (95% Cl, -0.656 to 2.701), thus show ng the
di fference bet wappbliesess\Was a@ﬁts%kp&tbﬁttdpgﬁ&dtmn§bﬁwﬁdr&ataﬁe (p = 0.228).
Thus, this study surpr|5|ngly found that the |ow | evel of coated enzyme was
ef f ect i ve InoQrReaedbY ren”gren%q Infhgingrelytte 8¢ samesatenbeas i§ egghtindivituehi ¢

pancreati t t he

oot 11 ci o A0 b BAE: PR R el Bpd sy BET BT Rk

subst ant i addoypdratedby edsrencedf enterically coated digestive enzynmes are
effective to treat pancreatic exocrine insufficiency than are
conventional ly used. For exanple, the FDA | abel for CREONO pancreli pase
capsul es states that enzyne dosing for adults "should begin with 500 |ipase
uni ts/ kg of body weight per neal for those older than age 4 years to a

maxi mum of 2,500 15l i pase units/ kg of body weight per neal". Thus, for a 70
kg adult, eating 3 1/2 neals/day (i.e., 3 neals and 1 snack), the
recommended daily dosage of CREONO pancreli pase woul d range from about
122,500 |ipase units to about 612,500 |ipase units. In contrast, the
present study shows that daily dosages as | ow as 35,000 |ipase units are
effective in treating pancreatic exocrine insufficiency -- |less than 30% of
the 20 conventionally accepted m ni nrum dose of digestive enzynes. In
addition, the results of this study also show that a small anount of coated
enzynme nmay be used to correct for fat nal absorption, while a | arger
guantity of uncoated enzyne may be included in a single dosage formfor the
treatment of pancreatic pain. Such a product woul d not be an excessive
increase in pill burden
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250ver current usage or a significant overall increase in the |evel of
enzynes consuned, thus maintaining the safety characteristics of the drug
whi | st prweenuimg7wts efficacy in treating mal absor pti orCTRBRG10OW283 | Y,
there woul d be sufficient uncoated protease inmmedi ately avail able on
exiting the stomach to adequately degrade CCK-rel easing peptide, and thus
will be efWedainve in treating two major synptons of chronic 30pancreatitis;
pai n and nal absorption with a single nmedication. Accordingly, a dosage form
cont ai ni ng. bot A mnltepirtiallhty digeatiedenayoe enmpagitoh cimgestingentenallpes in a

single pill or caggs1 le wll be effective (][lor he t{ean%ﬁmﬁt of chronic
pancreatitis afeat §1g6%W€F8€fIP%C%‘?t§18 A% SEhPRRG RiCLETSHET H4PEFh and
mal absor pti on. C%I}{Qﬁiggq;egggm_réﬁ@scri ption of the invention has been

presented for the purpose of illustration and description. It is not

i ntendgd to be exhatistdnterically tentéd digestivheniymeenitagningdeadsecopipaict ée f orm

di scl osed. Modifications and variations are possihle.in |ight of.the above
t eachi ngs. The SYEZRf AP FIGHE Cqtme Spé’ﬁ%‘f) 19 tcé)rmglgre&%g‘éeecﬁ rESrEer to
expl ain and t o,desssculBallynEfdRfil dEhBhiR Bf Bpadehtmdahe s@blic tauiantcoapriand its
practical application, and are not nmeant to be limting on the scope of the
cl ai ns. Ah enfgribpolyater;od and patents or patent applications cited
herein are incorporated b ference._in their. i t he sane extent
as if each indivi dug}fe %B%Fégltglesoth‘f e%%i'rg?ftc %}&%{mnﬁ%ﬁﬁ%ﬂp% Téation were
speci fpcal |y amgrigediisdligugicbivd aahiabeproldisdead posudteatidlly ffefdnance. Ve
claim 1. A nulti-particulate digestive enzynme conposition conprising
enterical |y co&tHC BpyESE F@&inghzyme- cont ai ni ng beads, and uncoat ed

di gestive e”Zy”e'COQ&h%{e%ﬂg@%?éd’a%ﬁv 6F fleoaral B@acf‘s@&rgekﬁ%kd $hotPRRA

di gestive enzynme-contal ni ng beads conprise a core and an enteric coating
di sposed over USSP wtseo abdien ej000 TSP wts carclahppiosease activitgriapgeumiceatd y
effective anmount of |ipase, and th eric cqati ises an enteric
pol ymer; and tﬁ@%ﬁ%‘&’&?@@“ﬂ?@é‘%ﬁ»@& @g%ﬁ%ts E‘bﬁ%"é}f E‘gﬁ@)gggd@”&orrpri se a

10t hegapeutical 'y effective amount of protease, and is substantially free
of an enteric polynmer coating; wherein the |ipase activity of the
coat ed bedds r dhgeasilfipericalatudigdstioo euSmartnmsitonafolam 10 WHS@IrUSP units,
and the protease activity.in the pncoated peads r 0 bout 65, 000
USP units to aE‘Bﬁ%e %ﬂY‘@O%ﬁb@ﬁoa&ﬁ‘# F%a%s fHess r‘?’i’i‘ea%ﬁﬂﬁtﬁ)%géﬁ Flglkﬁatgta % gestive
enzyme conposi 5penysk i@ m 1, wherein the |ipase activity of the coated
beads ranges from about 1000 USP units to about 5000 USP units. 203. The
mul ti-particul ate digestive enzyne conposition of claim1, wherein the

| i pasg,act,ivity,of the coated.beads ranges from about .2Q0 Punits to
about SQ100 : USP%&}ﬁin% t_l-Pgﬁlfﬁt@?erﬁ}gﬁ%}’ 55?@“&?05?%051 %Oéleogtcl}a\l/rgqé%zhg%én t'Ltl:%(%rrposi tion

of claiml, whepgicictidipeatiie @batbdBeas tRiges abnyaboaet @Y @SRlukincoabest
di gestive enzyne- containing beads conprise |ipase and protease and have

substanti al | y #A@0 ¥&lamgsot ease and | i pase activity; the ratio
of lipase activity in the enterically coated digestive enzyne-contai ning
beads to the uncoated di gestive enzyne-contai ni ng beads ranges 30from about
95:5 to alout Hbedpliltigadiculate digestive enzyme composition of claim 1, wherein:

25 each of the enterically coated and uncoated digestive enzyme-
containing beads comprise lipase and protease and have substantially the same
protease and lipase activity;

the ratio of lipase activity in the enterically coated digestive enzyme-
containing beads to the uncoated digestive enzyme-containing beads ranges

30 from about 95:5 to about 50:50; and

the ratio of protease activity in the enterically coated digestive enzyme-
containing beads to the uncoated digestive enzyme-containing beads ranges

from about 5:95 to about 50:50.
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the ratio of protease activity in the enterically coated digestive
enzyne-cont ai ni ng beads to the uncoated di gestive enzyne-containi ng beads
ranges frwonzabiosso7d: 95 to about 50:50. WD 2011/ 035079PEThuS20204249203

5. The multi-particul ate digestive enzyne conposition of claim2, wherein:
the ratio of lipase activity in the enterically coated digestive
enzyne-cont ai ni ng beads to the uncoated di gestive enzyne-contai ni ng beads
ranges 5from ahout 95:.5 19, about ..75; 25; . . rat] .pr ot ease
activity i5h th 8%1“2?“.1’8%?}‘1&‘%6% ?Sgéfgﬁrlgzg'g}se?@\%wglr?f?r?té?%gh?a!l’vﬁfrgfgn' beads to the
uncoat ed di gestive @RziA®oLlpdsabsiiy iheiadamtéringesodtedaigaditetenzy®S t 0 about
25:75.. 10 6. A dosage formconprising the nulti-particul ate digestive
enzyme conposi EPRAINGTE hepds i the uncoated dligrst w@zyBierpoatalp& PeAds rangker ei n t he
uncoat gd di gest. ve - HRHRQ ads have a total protease activity

r angi ng from al%llc())u a@ﬁ?%ﬁ%“f@g‘?zgﬁgt%ﬁe units to about 62,000 USP protease
units. 8. The dosagehematiorodprotdasd aotity whiheenterichiey coaclati gabtide geytrieve
enzyne-cont ai ni ng beads have a total protease activi tynélﬁgq%igng f rom about

47,000 USP profe@aigingtheads fodhaprsepied sligrsBv mpypresios ey ranges 9. The
dosage form of ol alum.65.9510, Liftghorm of a capsule filled with the

mul ti-particulate digestive enzyne conposition. 10. A nethod of treating
pancreatitis pain, conprising admnistering the 25conposition of claim1l to
a patient in need thereof. 11. A nmethod of. treatin ancreatitis.pain and
pancr &t i & i ns@fg‘?ségee%’ CORPRSIEL G ugbﬂ‘irﬂ?‘élf‘tg%?%ﬁgYEE@ZXWBE’iPPWB&“ of claim
1 to a patient ;rpa.s¢d thereof 30 12. The nethod of claim 11, wherein said

adm ni stering conprises adm nistering, per neal, an anmount of
mul ti-particul ate digestive enzyne conposition such that the |ipase

Py o L hane I SEL LY R L IS e SRRl eads ranges
2011/ 035079PCT iR HY R48203 e hdoA] pRidassladiivity raatihdBoRabeiEst (0D EsCr i ne

insufficiency, conprising admnistering to a patient in need thereof a

t her ap&ut i cal | prad¢dsevnits/e ahpovled26800 BaP pigtedse paits. i cul at e conposi tion of
claim1" wherein the anobunt of enterically coated digestive

enzyme-cont ai ni ng beads in said therapeutically effective dose ranges from
about 1008t o alauiosHEe f&shPof difiasE, wibréis AkQinteated didestiverinkpele-of cl ai m 13,
wherein the daily dose of |ipase in the enterically coated digestive
enzyme- cont ai nceRjabgdsadabryss tﬂ%moa@mctwy@@tgueg)fr%@@?u@ti;@wﬂ}ép | i pase
units. A netho i ¢ i rising adm ni stering the
conposition of g{ﬂqéﬁs% f(S)Q%Opa |’6e(§)?{glsglpﬁgéed§eyﬁ§§rygof. The net hod of claim
15, wherein said adm nistering conprises adm nistering, per neal, an anount

of nmulti-particul ate digestjve enzy onpasitio ch that the protease
activity §f théfhaﬁe%?é%?%%m @péng???z’ﬁ’ﬁ%-ogﬁﬁf‘%ﬁu% ﬁ‘gedb‘@’éla eMfes from
about 130, 000 {02kt 1i2&Rv000 HIRARTRLRRRE UNi ts.

10. A method of treating pancreatitis pain, comprising administering the
25 composition of claim 1 to a patient in need thereof.
11. A method of treating pancreatitis pain and pancreatic insufficiency,

comprising administering the composition of claim 1 to a patient in need
thereof.
30
12.  The method of claim 11, wherein said administering comprises administering,
per meal, an amount of multi-particulate digestive enzyme composition such
that the lipase activity of the enterically coated digestive enzyme-containing

beads ranges from about 1000 to about 5,000 USP lipase units.
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13.

14.

15.

16.

A method of treating pancreatic exocrine insufficiency, comprising
administering to a patient in need thereof a therapeutically effective dose of
the multi-particulate composition of claim 1, , wherein the amount of
enterically coated digestive enzyme-containing beads in said therapeutically

effective dose ranges from about 100 to about 300 USP lipase units/kg/meal.

The method of claim 13, wherein the daily dose of lipase in the enterically
coated digestive enzyme-containing beads ranges from about 35,000 to about

90,000 USP lipase units.

A method of treating pancreatic pain, comprising administering the

composition of claim 1 to a patient in need thereof.

The method of claim 15, wherein said administering comprises administering,
per meal, an amount of multi-particulate digestive enzyme composition such
that the protease activity of the uncoated digestive enzyme-containing beads

ranges from about 130,000 to about 260,000 USP protease units.
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