WD 2010/ 037173PCT/ AU2009/ 001305 BILE ACI DS AND Bl GUANI DES AS PROTEASE
| NHI BI TORS FOR PRESERVI NG-THE [ NTEGRI TY OF PEPTIDES IN THE GUT Field of

the I nvention [ 0001] This in ' mmmwces to met hods of preserving the
i ntegritwoioipetisdes in the gmﬁmm‘m\m ular, it cpemavmedehisssnew use of
certain conpounds as inhibitors of, 5 gut proteases. .Background Art [0002]
The foll ow ng di scussion of--the-ba art is intended to facilitate an

understanding O the present invention only. The discussion is not an
acknow edgement pire AJIDSSAND BIGDANIDEYAS PROTEASE IRHIBITORSIFOR ed to is or was

part 10 of the COPRESHNAGAHENTEGRIDE ORPEHTIDES INTHE/GYY date of the
application. [0003] Peptides, and in particul ar pol ypeptides such as

proteins, are increasingly becom ng recogni sed asygdesit.abke, agents for the
treatment of diseases manifesting in the gut (ga;m @R’WIE ! | tract).
Protein therapeutics are often based on natural pro a long

hi story of pkgdi ¢} whi ch have a 15 hi gher saf &%9Brofile than snal |
nmol ecul es tﬁﬁgbﬁgﬁghgﬁ%ﬂnew y synt hesi sed and-whose effects on the body

apect 11 or 1 Ol b nfAndll (RS llindiRiLr BB D 1 PleAM AT RORBRE e
advant age dfe gidnrartigrlgs tepneemstheingw|ugy ohesrein dompeundsas inkibitoreatibl i ng t hem

to intemsaclycapfeEdently with two or nore different targets. . 20 [0004]
Proteins with antioxidant actiVity, such as superoxi de di snmutase, am

exanpl es’ ofg3 : apeutic applications. O her exanples are nonocl onal
ant i bodi es;, wﬁﬁ%ﬁ}@%‘?act as anti-infectives by binding .to sites on

| nf ecti ous ni ' ke i ' ; i hodi es can
bt o1 ol Tl IP o’ bakoldtind 3 fsted ¥Rl 475 5 ©
processes andemstapdiogl ohitbet preaems inyentionf @olyi olike cleramsiemsis Inat ‘a&fdi ti on,

these anti bagiffedy? ﬁhﬂ%ﬁ%ﬁ%sdfﬁ&t&&@'dféhé’ﬁ-a{elﬂﬁl.ﬂef&?éﬂ% SRR gy Stimul ate

. I .
their activity 1n-conbating Infectious diseases. (Xher types of therapeutic

pept i d'§ i wEHaremmamaenerahiionsies as stibR paarits galedf the appliitiensi ng agents. 2

[0003] Peptides, and in particular polypeptides such as proteins, are.

increasingly becoming recognised as desirable agents for the treatment of

diseases man'rfésting in the gut (gastrointestinal tract). Protein therapeutics are

often based on natural products with a fong history of medicinal us‘e,'v_vhlch have a

15  higher safety prbﬁle than small molecules that have been newly synthesised and
whose effects on the body are largely unknown. Also, protsins can exhibit a high

- degree of specificity and selectivity, and at the same time can beé designed to take
"advantage of their large size to display multi-functionality, enabling them to interact -

concurrently with two or more different targets.

20 [0004] Proteins with antioxidant activity, such as superoxide dismutase, are
examples of such therapeutic applications. Other examples .are monoclonal
antibodies, whlch can act as antl-infectives by binding .to sites on Infectious
organisms Invading the gut. Altematively, such antibodies can bind to receptor
sites on intestinal cells, and Interfere with adhesion processes and the colonisation '

25 of Infecticus organisms. In addition, these antibodies can intoract with cells of the
immune system to stimulate their activity in combating Infectious diseases. Other
types of therapeutlc peptides Include peptide hormones, such as appetite
suppressing agents. ' ' '



[ 00051 One Inportant drawback to the use of peptides In the intestine. is
their extrene sensitivity to gut proteaSes. These proteases can be found
both in the stomach (e.g. pepsin), and in the upper Intestine, and have

evol ved to agghbhmobfigs di gestive tract to break down peptipdgmu200a9i3es as
food, by proteolysis, into amino 5 acids which can be taken up as nutrients
by receptor-nedi ated nmechani sns. [0006] IZX the intended site of action of a
t herapeutic or prophylactic peptide is the small intestine, then the

pepti de can be protected from breakdown in'the stomach b lacing it |nside
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formula (1) that they have no'effect on serine proteases In'the gut. Two serline protease

inhibitors that have been adminlstered to humans are aprotinin and soybean
trypsin inhibitor. However, these are relatively expensive to synthesise, and would
have to be included in a medicament at such high levels that the cost of the final

30 product would proﬁlblt the manufacture of a medicament for routine deiily use.



1234 15 wherein R,
from- 1234 OH and - NHCH2CO2H, wherein if Rand R are OH and Ris H,

nmust be -

I nvent i owo who/eE7173gut  pi

receptor sites on the proteases.
bil e acids such as cholic acid,

R and R are each chosen from-H and -OH and R is chosen

then R

NHCH2CO2H. [ 0011] The nechani sm by which the conpounds of the

.oteases is Structure-specifiPeCT/pumsuonaisy t he
result of a direct binding interaction 20 between the conpounds and

Evi dé8nce for this is the fact that other
taurocholic acid and taurodeoxycholic acid

do not have this inhibitor effect (see Figures 5 and 6). Thus, although

t he i hhi bi tIBP88] of Thee pregeiHlfvestian seaia to address ofratieas) ﬁm%}ﬁraé%ﬁ'&%ﬁfrat i ons of

the bile a%&etrlié BroBRIne GsSUclater Wikpprior art dBEEROT ., one can rul e out .
non-speci fic routes of inhibition based on e.g. surfactant Interactions

or a chang r loAPpPropriate conditions, the inhibition of
Gbés'%rIP n WRERMINY

protease acti vi

denonstr at qdodéq' Nehe | HRINRIE Nh&veP dISdAUEHER I @ikt C el | ShinSitiRad,” Whese

I nhi b|t05ry effects have been observed with a range of different
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15

20

interaction with gut proteases has never previously been Tecognised, surprisingly,
inhibit gut proteases. This enables one to use them to -protect peptides from
proteolysis (i.e. degradation by gut proteases). The compounds identified as

having -this activity are biguanides, -certain blle aclds and pharmaceutically

acceptable salts of these compounds.

[0010] Accordingly, the present invention provides a compound for use as an
inhibitor of one or mare gut proteases, which compound is a bile acid, a biguanide
or a pharmaceutically acceptable salt of.a bile acid or biguanide, wherein said bile
acid is of formula (1)

B

whereln R R and R are each chosen from -H and -OH and R is chosen from -

OH and —NHCHzCOzH wherein Iif R and R are OH and R is H, then R must be -
NHCHchZH.

[0011] The mechanism by which the compounds of the invention inhibit gut
ptoteases s étrucfure-speciﬂc, presumably the result of a direct binding interaction
between the compounds and receptor sites on the proteases. Evidence for this is
the fact that other bile acids suth as cholic acld, . taurocholic acid and
taurodeoxycholic acid-do not have this inhibitory effect (see Figures 5 and 8).
Thus, although the inhibitory effect manifests ltself at relatively high concentrations
of the bile acld, biguanide or derivative thereof, one can rule out non-specific

y can be 1000lo. [0012] [Inhibitory activity can be



S5peptide substrates, indicating that the effect Is not the result of a
specific Interaction between the peptide substrate and the Inhibitor.
[ 0013] As noted above, the conpounds of the present invention are for use

as i nhi bi tor\soqt)wmﬁmr nore gut proteases. Typical ly thq:)cT'ymbdyygmgagl gut
proteases, i.e. they are for use in inhibiting gut proteases in general.

The tern1"gut prot eases" 10 refers to thdse proteases found In the gut. In
this context, and In all other contexts where the word "gut" is used In
this speC|f|cat|on it nmeans gastrointestinal tract, and preferabl

means the smalfoutegioéinhibiien bagedhome.gr sufagiaptiBtemmionsrimehanae in pre uHﬂXft"OO 14]

Thus, preferabth!abﬁr%ﬁﬂé’(b cQﬁd?l‘idF@Slﬁé wf’?«uftﬁnoﬁ@bﬁotea's@h@tﬁﬁt%'ﬂﬁﬁl@é%(ﬁ,@.ses i.e. 15
proteases found In the small I ntestine. Preferabl y, the proteases are

serine prot easg§q2)SaMiskEly al?gﬁw@rdah%momvaté@uﬁﬁ@mogern%rtcrhvmg@mc
chynotrypsin, elastase, carb ge ptidase and conbi nations, erff?ﬁ{?fﬂi
iting

Typical Iy, thePePdAPsLRRTalsS. t"l‘fébi Peaftests haye Bpen ohpenedigth %@gﬁﬁf
the prot e0|5'8|;sepfﬂaeasmwb@leindtcmtgcmdme NeffeBE 1D Wot thY rédliitd o0 RE spdcifiEDr e gut

Berd of 1 or mul BEcpn B4EEph 1% Pﬁeﬁ%@&?&egr? PebBE ol o <al t hereof,

oot ane of 0BT 13858 qfdsa%oa” nd ok g7 e bt PR R
two of R to R ianbiterOdf oreypi maﬂelgﬂt prb&ae@nmrypmdnmey tmﬂ:bntaegemroﬂeamte onis a
?'2!36 acid of ft%_ﬁlreafog' Iul;e mrh%ntlng g%lt proteases megesntera?nﬁ'hg ter'r?'l guf1 protea es"H’
' 10 refers to those proteases found In the gut. In this context, and in all other contexts
 where the word “gut’ is used In this sbeclficaﬁon it means gastrointestinal tract,
~ and preferably It means the small Intestine, such as the duodenum jejunum or

ileum.

[0014] Thus, preferably the gut proteases aré small’ intestine’ proteasss, le.

16 proteases found In the small Intestine. Preferably, the pm’teéses are serine
proteases. Said serine proteases may be chosen from trypsin, chymotrypsin,-
elastase, carboxypeptidase and comblnétions thereof. Typically, the compound of
the presant.Invention is for use in lnhlbltlng the proteolysis of a peptlde typically in
the gut, by sald one or more gut proteases

20 [0015] When the compound of the present invention Is a bile acid of formula (1)
, ; ‘ v
or a pharmaceutically acceptable salt thereof, preferably at least one of R and R -
. ' 1 2 3
is =H. It is also preferred that at least one of R,R and R Is—CH. It is also

preferred that no more than two of R to R are —OH. Typlcally the oompound of
the present invention is a bile acid of formula (I) wherein

25 - at least one ofR and,R_ is -H,
' 1 2 3 '
- atleastone of R, R andR Is-OH, and

' i 4
- ho more than two of R to R are -OH,



- at least one of R, Rand RIs -OH, and 14 - no nore than two of Rto R
are -OH, 5 or a pharmaceutically acceptable salt thereof. Mre
preferably it is a bile acid or salt chosen from chenodeoxycholic add,
deoxycholWa2m@enzta7sur sodeoxychol i C aci d, gl ycachenodeorgtnAvhkdiog/noiaes d,
gl ycodeoxycholic acid, glycocholic aC|d and their pharmaceutically
acceptable salts. More preferably . i® is chosen from5 chenodeoxychol |l c
acid, deoxycholic acid and their pharnaceutlcally acceptable salts. Most
preferably, it |s chenodeoxychol ate or a g rnac cceptabl e salt
e

thereof. ~ (0®L8PhoWEAHICH papiegall e P'glﬂr 'E‘sé'fb?lﬁiaf" ®hcids are

referred tosaltafdsen Wﬁrcﬂﬁﬁdd%bﬁycﬁbwm abrkycholicyacht; Qmﬂa@lyehdnrosactdi vely
charged ion can be use

di
ob oSt ury Sl 4 Aol i e A R S
i on, t houghpHahaceutically e ascqptableer saitd.  Vibiere t prefecainiipoiting athosdre fprresent

vent [ 0n | Bl Bt G oBREARESHIY G L RRRAARLE R Uekepig oo, L ne

salt is ncetot e acl ne ani oni c
speci es | s $alis. nMst prelféteblgut si aivenddebeychelateer a/\h‘wmscetttlndlyse&pept@bleu ts 15
conj ugat e Itqhérgofpresent depends on the pH of the nedium [0017] Wen the
conpound of the present invention Is a biguanlde or a pharnaceutlcally

accept abl e7@6Jlé] tMéﬁ%%%rc@ut%@’écéeﬁtgﬂeQ%lﬁg?’b'né‘@cubé R ref:?%m n . LR7

N Re-*RP 5 2ach e endenYI y ‘chosen
from hydr ogmwometmphmlcegtwalﬁulasceaptab!%dﬂﬂeiﬂ charped domaicay bﬁulmd t ut ed

phenyl , 4t hv,}g‘da aal Xk me@éle&ﬁw :fsngocﬂurﬁcd?' pothdsiubh iy 1,888 JhirsRdtvand
tetraet hyI en lg exce at one of fkb,

coun erlons may be used e.g. an ammonium ion, though this is less preferred.
When the compound of the present invention is a bile acid or pharmaceutically
acceptable salt thereof, the salt is usually used i preference to the acld, though
the same anionic species is formed in the gut in either case; whether the salt or its

15 conjugate acid is present depends on the pH of the medium.
[0017]-‘ When the compound of ihe preseﬁt ihventlon. is a biguanlde or a
pharmaceutically acceptable salt thereof, preferably the biguanide Is of formula:
Ho M
SN | I

AN G NH—C N
R"/ : \R?

‘ 5. 6 7 8 :
- wherein R, R, R and R are each independently chosen from hydrogen,
20 optionally substituted alkyl, optionally substituted -phenyl, ethylene 'glycol
dlethylene glycol trlethylene glycol and tetraethylene glycol, except that one of R
R . R and R maybe




78 R, Rand Rmay be NH"'NH II" Il....--"ill a - antylorio--NNCNH -0 N
1...,.., "R11 R41. 6 91011 wherein R, R and R are each independently
chosen from hydrogen, optionally substituted al kyl, optionally substituted
phenyl , et hywenelogbyceol , di et hyi ene glycol, triethyl ene goresizo@vdi3os
tetraethylene glycol. . [0018] Preferably, when the optionally substituted
al kyl and phenyl groups. are 5 substitut@d, 1 to 3 substituents are present
and the substituents are chosen from hal o, hydroxy and am no. The al kyl and
al kyl ene groups may be sajurgted g unsaturated, straight chain or
branched, and pref WhablnyR e efndd?m laré eaéh maemnentlywmsalh Krplreherggenups ar e

typically sat re t g al ferably
in this enbodi ?u'?a th%tgltﬁjn gy? s‘%ﬁ%ntaﬁ% %b%th ﬁb “:‘[a“(},rk%%otgM%f'a _

chl or hexi di ne cﬂnihyjétwgiﬁmemmmdédqglmbmmmﬁm@ywﬁwc@her eof . The
pharmaceutically acceptable salts are suitably the chloride, brom de;

i odi de or sal t[e01d#] oP@endidy, adhictisths wptiorety stttk 2lky and phepy! @eupg, areresyl at e
(e Mvent Bn BBk Refo1 B Y SHEAARHE ab Bk deing Blisiddent ark Bhosei it d> o
halo, hydroxy and amino. The alkyl and alkylene groups may be saturated or
- unsaturated, straight chain or branched and preferably have from 1 to 6 carbons
The alkylene groups are typically saturated, and are also.typlcally straight chain.
Most preferably in this embodiment the bigUanide’ is metformin, phenformin or
10  chlorhexidine or pharmaceutically acceptable salts thereof. The pharmaceutically
acceptable salts are suitably the chloride, bromide, iodide or salts of organic acids
such as the acetate; proplonate, mesylate (methyl sulphonate) or glucuronate

[0019] The ability of the compounds of the Invention to inhibit gut proteases, and
in particular thelr'ébllity to inhibit the proteolysis of peptides by gut proteases,
15 makes them particulady' 'us,eful for co-administration with peptides with-
prophylactic or therapeutic activity against a disease or condifion where the target
-site for the peptide Is the gut, e.g. a disease or condition of the gut or which
“manifests itself in the gut. 'In this aspect of the invention the compounds of the
‘present invention may be corribined with the peptide prior fo administration; in &
20 .pharmaceutical composition.  Altematively, ‘the compounds of “the  present
| Invention may be administered separately to the pepfide, the proteolysis of which
s o be inhibited, as long as both of them are at some polint present in the gut such

that the inhibition of proteolysis has a protective benefit for the peptide.

[0020] The present invention also provides a method of inhibiting one or more

25 gut proteases which is typically a method of mhlbltlng the proteolysis of a peptide
(typlcally in the gut) by one or more gut proteases. which method comprises
administering to a subject a compound of the present invention or a
pharrnacedtical compositlon' of the present Invention.

[0021] Generally, the present invention is concerned with the "treatment of
30 humans, eg. where "gut’ is. mentioned it typically refers to the human gut,



in particular their "ability to inhibit the proteolysis of peptides by gut
proteates, 15 makes them particularly" useful for co-admnistration with
peptides with /pro%hyl actic or therapeutic activity against a di sease or
condi ti oVQREPBH e target site for the peptide. 1s tRETQYLOORIFS 5 ¢i sease
O condition of the gut or which manifests itself in the gut. In this
aspect of the invention the conpounds ©f the present invention may be
conbined with the peptide prior to administration, in a 20 pharnmaceuti cal
conposition. Alternatively, the conpounds of the present | nvention nay be
admi ni st er e@tROYg8 15 ¥18, a,g%ecf HEG d@‘ﬁﬁq‘ﬁ%,m?‘??é”spfmﬁ é!gﬁ%‘%“% %f“QK,ﬁ]u@W"I s to be
| nhihbi L ed, ﬁaini_amh_@c_emlibg!yh?@faummnt} whmar?]e smmtwenﬁorpmygnd.spmﬂc?e guL
such that theg.in ition o ofeolysis has a protective benefit for the
epti de . Dt BRke el ot B BlSBaY Rorfert; BePulS FRRb=natREY S¥

i nhibiting bmds.or nore 25 gut proteases, which is typically a nmethod of
inhibiting the proteolysis of a peptide (typically In the gut) by one or
mor e gut 5pr {022k e Accodingly, thegrdeed! invention alss pealideniaspreduod gonteinmggalj ect a

conpound of _th re invention,.or eut | C si.ti.on of the
o esent i n@reTBRUErathe pRYSHINANRl e fRER ARt « PRORR bR

concer ned wiahanch@) areererased forf sig0it4neounsseperaty ontsenesritigutise irsthenent i oned
|t typlcall yobiRleRl 8 hrRvdriiEn B Hebd or.cohdb ey iR %R REfitidre

I nvention concerns the treatnent ‘of non-human ani s. Accordingly the
subj ect in whibmovhe present invention nmay flnd.specific utility includes,
by way of illustration: humans, mamml s, conpani on animals and birds. 5
[0022] ‘ABcol@fizdhl yn ente gspederthei nieeenti iwentiono piavises des pharpraseiifical |
containi g eahpdsifM BRI a (AMOBIAP 8Rind PKEBY Rleridr dBbaRadwlieel N: and
(b) a peptide, wherein (ai and.(b) are prepared for sinultaneous, separate
or sequent i &PPidedtierpretelysls abwiehs 1o pe fibiied by Bie compaued skl @resenicondi ti on,
typi calt ly am?ﬁm .eTﬂ:ﬁc_:‘agQW\‘ihi%'eﬁﬁbo@frnetnh?]egwncerﬁﬁﬁ&o_@f?@é chRpSlid AgRect . the
present invention provides a pharpaceutic conposi tion rising a
compound of pfﬁ‘fgmd?‘éﬁ'é"gm '"iei'f‘n‘?/%‘?fﬁ‘?‘?ﬁ‘{”f‘ t'??éﬂQ,WQ/E‘Pa&ﬁ%ﬁlﬂydE?S(nf%g"gﬂpgt eol ysi s
of whi ch§i s of tesbe Thehdohtéraxatidny of the ptidoainibusly ddpendy e did natareeamid on) .

ot esont 1 o neTisR FRCHLPE Bhpck o B B8 b0 B sl B SRBRHRF AT . "

100ngy/ mlL 15pefiertess. The concentration of the peptide obviously depends on
the nature and intended effect of the peptide and the age, size and nedi cal
background {@02¢he Vian tbatcompO@RUGT thh presedtdneotippoasdefdiedtdbeve [sraebient -

i nvention as.gdefi ne grpﬂ j WN-T ' r;da% i-cald

acceptabl e ?g@t BI{_ %e?go ,Xﬁﬂgaléﬁr?geér?t rbgetcisglﬁlq.f‘%r@?fﬁggz coﬁg%t!s?ﬁt !np%hel S

pr ef er aBPy zomposiag ixipreferahly RBrl 00maknly Frdhascthe bile apid F Rhamwcpetisplly

accept abl e ggtdntdtesQher@BdmALOE pReElin 1B chBoGRINAIASh lHnRIunt &F Alkadfrount  of
at | east 50% by V\Vlsl %htﬁ{%@r ef erab to 95% and nore preferably from
L

from 60 .
80 to 90% [BHI rablyfearm Ggf" e endwemsrefRrat IRy 8 P QShar maceut i cal
conposi tion- cornprising: 25'£ i 2 a peptide or polypeptide; and !
[0025] © Another aspect of the invention provides a pharmaceutical composltion

coimprising:

25 ()  apeptide or polypeptide; and

(H a compound ‘chosen  from  ursodeoxycholic  acid,
glycochenodeoxycholate, glycodeoxycholate, glycocholate and their
pharmaceutically acceptable salts,

whereln sald compaund is present in the composition at a concentration of



(11)aconpoundchosenfronur sodeoxychol i caci d, gl ycochenodeoxychol at e,
gl ycodeoxychol ate, glycochol ate and their Pharnaceutically acceptable
salts, 8 20 to 100 ng/m . Although the bile acids and their derivatives in

conponent (iwg 28d003KHAHPWN, they have not previously been ugath@bostdossosi gh
concentrations. (0028] In yet another form the invention resides In the
use of: (1) a peptide or polypeptide; an@ (ii) a bile salt or
pharmaceutical |y acceptable salt thereof, In the manufacture of a

medi canment, wherein said bile salt or har maceutical |y acceptabl e salt

thereof is present 2P# ﬂ%m@ﬂpﬁghqngrﬁh%l?”eéct‘i’éﬁﬁﬁﬂ"tel"&eﬂmvﬁ nLIMPENAB0 ny/ m

and the conposi tiogi)i ard HridWhatiBey fHake drbtl PRIIOUBI™ BUEH Gded lantBe! higal
tract. 10 [0027] In this formof the invention the bile salt is preferably

one or nore of ursGARBHEIREi ¢ acid, gl ycochenodeoxychol at e,

gl yoodeoxychol al chol ate angd t hei tically.acce

salts. [0028] [&ﬁi(ﬂ Héyeg(ﬁﬁ'ﬁg‘ﬁﬁg’ H'é"eﬂﬁ‘gg {d ER/E\‘?[H'S&P f2d) %8?&@o°rabove
is a bi It gu?ra dep@ype@tlwanﬂﬁﬁ)g?lblleggdlﬂlwoﬂﬁmm aedehtablesapatherebt, i the
concentration is ra r ,
phar maceut i cal T§" éﬁ@g I% 'E' figarpely g g‘%‘?% tbhge%aéttnt %ﬁg&&&@m ti-on
in an anmount odccaptab!eas;ilt i5e%obiz preseghtn, thproemo%ﬂmrya’tfat omC@otratbmgca‘%Oatﬁd nor e

pref erably fn01qo8918 @t inel gﬁ)%l-,n.&v%t %ﬁﬁgg@e%;daﬁ,efghtﬁﬁiuamﬁ@ irfigsRBOVI des

a pharmaceutica I'on e or polypeptide;
and (11)a conplsantd chosen from rretform n, phenforMn or chlorhexidine or
pharmaceutical |y acceptable salts thereof wherei n said conpound is present
in the conpdsiOPafi atn thiximmoeftthednventiosf theplle palt 49 PraieTably 8(@030P ¢in yet

another form {&Q6yd u'; Qa@ldr %ﬁjhé’#t’énédbokmoféfee Wcodédx}ct%ld@@pél%@gh@léte

pol ypepti de; and% guan| or pharmaceutically accept abl
sal t. t hereof ﬁ'éPHWS@tcﬁ“YeacﬁPmab'Prﬁﬂtscanent wher ei n sai d bi guanl de

"or phar maceut i call
P [0028] yWhen the compound of the present invention as defined above is a

biguanide-or a pharmmaceutically acceptable salt thereof, its concentration is

. 15 ' preferably 20-100mg/ml. Fur_ther,‘ the biguanide or pharmaceutically acceptable
salt thereof may be present in the composition In an ahount of at least 50% by -
welght, preferably from 60 to 95% and more preferably from 80 to 80%.

[0029] Another aspect of the invention provides a pharmaceutical composition
comprising:

20 . ' ()  apeptide or polypeptide; and -

(ll) a compound chosen from metformin, phenformin or chlorhexidine or
. pharmacautically acceptable salts thereof, ' '

wherein said compound is present in the composition at a concentration of
20 to 100 mg/mi.

" 25  [0030] In yet another form, the invention resides in the use of. (1) a peptide or
palypeptide; and (i) a biguanide or phamaceqticélly acceptable salt thereof, In the
manufacture of a medicament, wherein said biguanide or pharmaceutically
acceptable salt thereof is present In the composition at a concentration of 20 to°



acceptable salt thereof is present In the conposition at a concentration of
20 to' 9 100 ng/nL and the conposition Is fornulated for delivery through
the intestinal tract. [0031] In this formof the Invention the bl guani de
i s prefengdbytoosversor nore of netformn, phenforrnin opctiluesovexisel ne or
pharmaceutically acceptable salts 5 thereof, [0032] Usually, the
pharmaceutical conposition of the pregent invention |Is suitable for oral
adm nistration. In this enbodi nent, to successfully use a conpound of the

i nvention to protect a peptide against *degradation by Intestinal

prot eases, 120 ing/riearidr tabl compositierhis foampatath dorodeliverk thiguem theointastinale

co-adm ni stt%c@_d 10 together with the peptide within a vehicle that allows
passage across the stomach Intact. Such a vehicle may be a tablet, capsule,

ar Periet: [©88hen s BRASP AR Mvedbh fh atggmo%r.wréféﬂamﬁﬁtom&wfs

dISSO|UtI0n 0se con I'oNs t he which Is able
to break domﬁtf@rrmh r plheniosmin 105 ahémhexiving on nhaBNapewiially racespiable. salBer e t he
inventiof ifefRfnul ated as tablets, they can be uncoated or. 15 coated by
known techniques to del ay di sint egr ation and absorption in the Intestinal

tract and tjgaabyy agny,' PhaiticBl sldcaﬁ+dsﬂﬁn0?fﬁfheapée95&ernv&%hoﬁ. For

exanpl e, mate nonost earate or gl yceryl
di stearate m@blbef%rﬂfﬁbyémlme{tf@'@mm |Phﬂiﬁnﬁ@é@ﬁ'ﬁ“éﬁ‘b te otHseessfullp o t he

Do oty SRR AuGneHiS SR Lndple Bidhot WGIOR 0f IR
Wi |

D o r oo 5t Gomasq s JeEibeleuiot (e REpau o1 he KUCBIBLS Be cRRRaTaaras b of 4
to 6.5 agd tdsgémepwm‘i ﬁ'reéﬁébud&wltméveﬁiuetﬂ@éﬂaﬁowpﬂsage G@ﬁé; meatcmﬁathknom In
the art. The ounds p[q resg g i nv ntlon é/cglfc‘gll orm_ ul at ed
with such. QWGEn £h & vehis 'ﬁ‘@y I £pPsy p?ﬁaPP di "6 ition of

t he present witihaendrterie fjlmamabmtst eﬁmcmmbe rungératnd se domdiﬂumﬁomﬁ incthle

XCr o ents SOmad Bk Wit b QoY @8 o0 BRESULRTS! Gorfdifs [0 M2 POWIET

aliquid, age a Sus

phar maceut i h:laastueecclhb'lewtfe ineaption s fomm&ﬁﬁhﬁ% tabletel ithayoean b@hﬂ@fatﬂdm conpound
of the Haveaaatéw?ﬂg{m tgg‘%c?.nggto &Hlaf’m%lﬂggr%ﬁén &%t AAbtou8X kA8 irestinal
preservatives exa nesi um stearate, stearic acid or
talc), swel Ipg gfmgé@{glgy proyide a sustamed action ov %r a longer period, For eéxample, a

time delay material such as glyceryl monostearate or glyceryl distearate may be-
employed.

[0033] Pharmaceutical composlﬂons of the present Invention that are suitable

20 for oral administration are preferably coated with an- enteric coating which

becomes permeable at a pH of from 3 to 7. More preferably the coating becomes

permeable at a pH. of 4 10 8.5 and most preferably & to 8. Suilable enteric coatmgs

.. are known In the art. The compounds of the present invention are .typlcally
 formulated with such.an entéric coating.

25 -[0034] - A phannabeutlcal composition of the present invention.may comprise
other standard pharmaceutical exclpients in admixture, to provide a composition in
the form of a powder, a liquid, a gel, a paste a wax or a suspension. For Instance,
pharmaceutlcal excipients capable of enhanclng dissolution of the compound of

the Invention orthe peptide, or which act as anti-oxidants, preservatives, glidants

30. (for example magnesium stearate, stearic acld or talc), swelling agents,



di sintegrants (for exanple, corn starch, or alginic acid), _binding agents,
(for exanple starch, gelatin or acacia) etc may al so be included In
pharmaceuti cal conpositions of the present invention. [0035] As used

herei n, the wenmopsats de refers to an ami de obtai nabl e f re@ryAva009@0130%r €
am no carboxylic acid nol ecul es, which ﬁbbe the sanme or different by
formation of a coval ent bond fromthe carponyl carbon of one to the
nitrogen atom, of anot her W|th forrral | oss of water. The am no acid

nol ecul es can be of the form T tldesa

obt ai nabl e fr orf 4O SRR Eé'i §am®ﬁ't Wmeﬁa%gyO%la%'%@cﬁﬁt g ﬂ'ﬂ%l%gemsoﬁf"ﬁon
a-am no aci ds ocxample xthmhegetbtumar aoatbla)ca”ic aaynalso bé Gnaededsin ghianhsgeatiday, t he

peptides are obéo%%gﬂ%& %fkgﬁeoﬁ] g%]ttﬁv %t anmno acids. In one aspect the am no
a tarn

acids are obtain f8mi cal | y nodi fying natural am no

d ft th t h b th 03 nbpdi t th
e e P S e P AR B
resi dues. |rf a qimedreraminb carpexyiic adid trtmies:ulesrbvm«:hmay be e ddmeot gifferpht, e is a
protein. In anghheliofBpad AR bgnc?fr id i diPedod Poru BT 08 ARl sk dues.

[0037] IIIustratlve peptides an ave partic
appl i cation to*® @ﬁ@th%\ff@hfpﬁﬂ’ﬂ 'Q%ﬁ@lf Wé 3] é@lgln@iﬁ@iﬁslcﬂﬂ bk iofithe D- or

cal ¢l toni n; hurmrfomerwa,caaybm epud@g%maeamﬂem cgéﬂ%mcta%r Hagﬁ?mwam ng

factors; gal an| 'ﬁl Q‘ég or none; 20 pept nt oo

clotting prot e| talriable; frsp &Rn %WP‘I’]@H‘HF 1 afmlefwm{;enanqtaem &ramne |

Ftag:t olr E/! | 1100f d%wst d?refe)@blxgmyé psmpesatl Malﬂdihée_ﬁa@r:attiﬁﬁ% 4rfifo a@ﬂgorkYone .
stimul ati-ng » atel et -deriye 0 '
factors; epi de?anhg&grr\éo%h% 3@&%"?‘!‘%@%%@?'%‘f%‘?ﬁ%@&%ﬂffww gﬁ%‘%r i ng
growt h fact or s;anthéadicls &tdptiRy paptieahasbechapnthesize8AG  cyt oki nes; insulin-1ike

growm h factors; 25 bone- and cartil age-Inducing factors; neurotrophic
factors; int er.ijeesd] nsinione leudiodicneht the peptities Bx;e pdlyp8ptides; e, pblhttdés with16 or

garma, T nt ey forre: F; ablt ebioues e bRIGHGI® B8R | ATk’ botPiel e o
chol era t 0xXith /DOJWQNB’QW agueieinsin ﬁpﬂeoembtmmmcbma)mpﬁdé\hamdttBQfanalgrmms
residues.

[0037]) Hustrative peptides and polypeptldes that have partlcular appllcatlon to
- the invention include such molecules as insulin; calcltonln human serum. albumin;
growth hormone; growth hormone releasing factors; galanin; parathyroid hormone; .
20 peptide YY; oxyntomodulin; blood clotting proteins such as kinogen, prothombin,
| fibrinogen, Factor VI, Factor VIIl of Factor IX; erythropoeitins and EPO mimetics;
colony stimulating factors Including GGSF and GMCSF; platelet-derived growth
factors; epldermal growth factors; fibro'blast_ growth factdrs; transforming grawth
~ factors; GLP-l, GLP-2; exendin; lépﬂn; GAG; cytokines; insulin-like growth factors;
25 Dbone- and cartilage-inducing factars; neurotrophic factors; interleukins including IL-
|, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL+11, IL-12; interferons including
Interferan gamma, interferon -Ia interfaran alphas; TNF alpha; TNF beta; TGF-
beta; cholera toxin A and B fragments; E. coll enterofoxin A and B fragments,
secretin; en_zymes including histone deacetylase, superoxide dismutase, catalase,
30 adenosine deaminase, thymidine kinase, cytosine deaminase, proteases, Iipases;
carbohydrases, nucleotidases, polymerases, kinases and phosphatases; transport



secretin; enzynes including histone deacetyl ase, superoxi de dl snmut ase,
cat al ase, 30 adenosi ne deam nase, thyrnidlne kinase, cytosine deam nase,
prot eases, |ipases, carbohydrases, nuol eotidases, polynerases, !chases and
phosphat saem0b37e&3sport 11 or bindi ng proteins especpat/ay20dramaswhi ch bi nd
and/ or transport a vitamn, nmetal ion, amno acid, or lipid or |ipoprotein
such as chol esterol 'ester transfer ptbtein, phospholipid transfer protein,
HDL bi ndi ng protein; connective tissue proteins such as a collagen el astin
or fibronectin; a nuscle protein such as_actin, dystrophln or

m ni - dyst rdﬂth"?fjmgapfﬁéqﬁso?ﬁ@?da'w tiase whigh Bindcandir t@ﬂ?%&?t"éafblﬂoﬂ@tah

cytot oxi ¢ PRt &hiAe a%ld%(rt |Wbpr&pr@elﬁrsaérela@ cndslestbrol §st§ptr§n§fé’r frateme
replicati onmwgrowt or ferentjiatiQ | gha ng nol ecul e

such as an P*éP"E@ItWPfQF P@teﬂ'héﬂql- Qﬁr%‘?‘@l%weﬁtﬂYaéﬁﬁﬁ"h@‘Bﬁ"ﬁIB&F si gnal I'i ng

protein (egshardaliagdn,’ dldsﬂ@hirdibf%&tﬁfm gp v tle asotBiiNsuch G B mydsial, GVF,

ol coul 65, PRERHIY MR GATORIS & B AL of SHBRRHE RSB (ocept or s

for cytoki netotoxiertpestéiar @nstazhrosdes e protehs ;whithotseatls tor caueetreplizstioBont ai ni ng
ot 9oL C o OhAP SR aREndB0 B Ul 2 B B0 S B RLEREP! Sqdience

vari ants of 3{ E e ns erived from
hunman, pl artignalliagi prateln i95cane extegcelbiarf slagplings protetre {eg dwamena)r &ophkie ' 15

ei ther frompg ﬁggb gé?ﬁpﬁ%&!}'ﬁi@@?ﬂ%‘# aMP, %Pﬁﬁbﬁﬁ@ﬁ‘t\ﬁe@ N3 8 3hqtt I on or

chem cal l y- s& he ¢ompdun of t'he pr'eseht: "I nvention
| nhi bi t1r dikBPyanciporipeinr anﬂb@qlwragletnn@s,we@marw sliblghfonpfsuple @8 iTde bonds,

they may becansgsbptdts Ianalr&ebtotéﬂﬁ;r I@flt@hﬁ‘@d méﬁer&ts @rrbheﬁ%lzqumt%sfo?rabl y the
peptide is one.,that .is cC avi a benef|cj al fect when

pl aced i n Repdef ontanpg B@W@P‘F@Ptﬁqpeéﬁf‘ég?g'ﬁﬁvs'@d %Yatlé’ﬁ%:r?ﬁmé'gatﬁﬁer apeutic,
cosmetic orard satgehed vmnstwftar@smn@rﬂwmcmeee @hd wﬁﬁrr@@t@mblm@y bhdhe pepti de

can be of n tur bi ol ogi t.hetic, or . sem - nt hetlc [ 0039]
Typically t &Oh:ht‘ '9 ?'btr hlﬂi’ép cEeﬁIgI 'f{)up?ﬁ?'I angd %‘%ﬁgﬁt of a 25
di seasetor @thadlftqnmmaniratt hmrge,ﬁ, preparethi &h recombfirestss biyt mﬂnéntaﬂnrt lbe gut.

Thus, the H %Slgg for use In the treatnent of Crohn's disease, or
an |nfect|on 0 t¥|e g or part of the gut, e.g. it could be a peptidic

anti biotic. P a C Such
cyclic pept 0953}5] cofll é’kﬁé‘gﬁ ﬁ%éﬂ;i%s%ﬂgﬂn%%n 'rtr"ﬁréq rt}"eg’ﬁgéra@@%" of the
i ntesti ne sinedivesstherweaking datims efipeptide riondsthey may3ite bsedcto thhibidbe and t he
like.. As 8is3PR d fbg, with all
ot des S‘é%r%){ﬁeo? s3P ﬁ,ﬁf@[p@a@ Pté?é?ylﬂgtt}e i @%%@Hh%ws@agmfwgh&
20 a benafcna| effect when placed. in the gut The eneﬂclal effect may be, for
example, therapeutlc cosmetic or preventative such as prophylactic or o
contraceptive. ‘The peptlde can be of -natural (biological), synthetic or semi-

synthetic. ongln

[0039] Typically the peptide Is for use in the 'probhyléxis or treatment of a

25 disease or condition of the gut, or which manifests itself in the gut. Thus, the
peptide could be for use In the treatment of Crohn's disease, or an infection of the
gut or part qf the gut, e.g. it could be a peptidic antblotic. In one aspect the
peptide could be a cyclic peptide. Such cyclic peptides could be used in cancer or
inflammatory diseases of the intestine such as Crohn's. disease, Inﬂémmatory

30 bowel 'diseas'e and the like.‘ As will be appreciated though, the present inventlon
works with all peptides so there is no limit on the type of peptide to be used.



12 [0040] 'Cyclic peptides are known in the art to have a conformation
which is nore constrained than |inear peptides. The freedom of novenent O
the ends of the peptide is limted in a cyclic peptide because they have
been anchor agohempties chemcally. In a formof the inverigroddneizoepti de
enployed In the 5 invention is a cyclic peptide having a ring of at |east
six am no acids, wherein the ring conprid@s -a plurality of am no acid
domai ns, . wherei n each domain conprising at |east two epitope-formng am no
acids, and two_or nore assocjating functlonautgbou ps. The am no aci ds

enpl oyed in t h@04QL| iGyclsepentidas @ kmawnalnytharart foehaue acanfomatios wiaehyis
substituted demv&&m&%m@m%%e&s epﬁ&& LTr%rfréédBﬁfmnéJéﬁ{eﬂ%f thé@n&@@ﬂll
Cyclic peptide of t IF }egre descrl (I}?det ai | atent specif |cat| on
PCT1GB2007/ 003 p'rser@' b'i“yaé’é(P'E’cP%'H f grecquse #f’f"yt V& PeReABF O The
content and spezrgefhec otlemmblbﬁume al forpadfehd im&eﬁmﬁlmatpepm&%ib@@d)(ﬂ'?ﬂ@%%
i's incorporate i ef 4 eutlcal 0si t,i ons of
the prasent o1 AR S akyolP BIALRnd £ Mg b B TR g Bus SRR 1y

anhydr ous mi xt fingcoopriseis i pheratithef gmips acié damdins, Mmﬂrrpedndbmdln bd:repqtan&ent
nvent i on. Depenlfc 8 fAihe & dtoowaé 3ht Wo 8f o aGABRAR fnObrbl TBY

then be appropriate to capsul’es wt m xture

coat the capsuBBYPHi The aminogsisic sumiayed "b@?ﬁh@\c peptidasan heoany@h tharatural

particul ar. pefﬁﬁzﬁ'i@idddsywlfsﬂﬂﬁdtdeﬁ%twé?ﬁﬁé‘l%ﬁ& 8% L BED Rt ufer@dr, addi ti onal
exci pl ents 20 enpl oyed, the pharmaceutical conposition of the |Invention may

be in |iquig, Exé»gmd CyeRd ﬁépﬂh%&doﬂﬁe apb Jr@a&cn%@w@t%[@%?émlﬁ&%a@ﬂ I'ed

In the art wl rem&)}Q the inventi on descri
susceptible ‘to 5% ArenbERTeREt Selptiedo farerse: nihis Howstirpectt® cal |y

25 descri bed. Imemtnmemspéu'rc dl@@d;s’,\!ﬁﬁn Palens ¥péeincatiorn POTTCREUb7RdEdd gAt i ons.
The Invention also in the steps and features referred. to or

i ndicated in tHE° '?B@é?4 l??f?i'f‘lbéfﬁefeﬁeﬁﬁ? vidual |y orcollectively and any and all
conbi nati ons OEOOg vvo or npre of the ste@% or features. [ 0044].
Throughout t hi Sﬁ FeEmrGeyical comeasionsof therprasant I"B’aﬂii'qne@abpﬁé’ﬂ%esté’ t he
30 word "ca8pr bephration \Ghml ﬁlbst@ﬁﬁallfjl#hh d6us’ ﬁﬁméloaﬁﬁ\nmythe%mdd ghdithe Wi ||

't ogor s but - natpaudeSfind eleiint feni. dfenda e Budhs deareg yidn Hh Hior <

It is al so not echmpditioni mmawunenobesm;mpnate @rftl yneoated chpsulas with thbeniktus ms

and/ or paragra r C S o0 I ot | ng" and
the |ike can hge(g u’?%{? cggnteg{rél Ea%éleat t WB ég%n%prlafet gﬁkﬁ'ﬁﬁf%uxt‘ggt gngc*' ‘(Aer e.g.,
t hey can nean parﬁ@tlll@rd@gmeablhmema@as ,Dependinguan thg'natute of edditionakexeipkents t hat

Lerms SUCNGS chIFbSthd haifedlhibaldopBliioréidhe W@ﬁloﬁtrﬁaﬁééﬁmppl Safgor have

t he meaning ascrib atent | aw, e:

el enents not efPNFeAllE Pygeldem. ed, but exclude el enents that are found in the
prior art or that affect a basi ¢ or novel characteristic of the invention.
10 [0045] Furtﬁ@ﬂ-ﬁ@le t hr oughout the specification and clains, unless the
cont ext reqw res otherw se, the word "include" or variations such as

I ncl udes” or | K®¥aHI AHose shilled Intheandel sprreciatedhatitint inverition desdribsd berett a

stat ed i nt eger ;.Of o}
i nteger or §r ouS su?:!e?ﬁ?g f:gr ;/Qﬁaﬁgﬁé nlacir}?la%%}b??n&fl oqutzér?gw%fge er%’ terns
used herei R e-’t?é‘W%unH‘%”ﬂ’Pﬁ ntineludes glesueh peradian ofnd W@dif'ﬁﬁﬁ@n%l ofheand

*apply thr 0U9hﬁNéntloHrHl@Siﬁle@é},elef%?e 9@{:& BRflfeattinds REMRE th OF MicaRl it #fg™ used
herein have the s understood to one of ordinary

nin
skill In the afk®e aﬂgam. v gllx qf\pgmqtnm{y aad Wd all combinations or any two or
more of the steps or features.

| [0044]) Throughout this specification, unless the context requires otherwise, the
30 word "comprise” or variations such as "comprises” or “comprising”, will be



Brief Description of the Draw ngs [0447] Aspects of the Invention wll
now be descri bed; by way of exanple only, 20 with reference to the
foll owi ng description and figures. [0046] Figure 1 illustrates the

I nhi bi ti Gy fhodFry¥Rsi N by chenodeoxychol ate in a tine gEHAGRHI6ASIsI on where
the peptide substrate Is Z-L-Arg 7-am.do-4- nethyl counmarin HCl

Chenodeoxychol ate at 100ng/ m . [0Q49] Figure 2 Illustrates inhibition of
trypsin activity, by chenodeoxychol ate. A 25 dose-response curve is
presented for the peptide substrate - Z-L-Arg 7-am do-4- nethylc, oumarin
HC1, wher eiunddrbiood e inlgay therinclisien &t @tedi intagersar JrO@66] integerarbat 8ot | | ust r at es
the inhibitgo . i y. C o) 0 L A, ' ur se
reaction V\ﬁieer g ﬂ{?gﬁ%%ﬁ# 'éégilbﬁggrr%’tdggqbs&gﬁégar'yItq‘% ﬁ%ﬂ%ﬁ%‘g ant?]%e

4- et hyl - 7disclonurei ayd aartigeladhdhdbeolgiopoangles Baragraples clenms Surly rAsof
100mg/ m . = (P oyt b S I | R Dddn f E{y PSi N.
activi t%by %Oﬁnef{r{%ggbxgéjh%?ég?g. c&hg{l%@ r%ioggmésgn%géré\?pﬂ?\gp?éégﬁﬂi for the
pept i deSsulgdtbuyed to It Ingy§ Ragant Jawppenyhey &3 mean- TReludgs’. 7inglsdsthr i nyl ani de,
over an i negbadihgm ahll MBs Gfe; 20d ThAtUbRSs slfich ad &dRAkting Guseatidny lofl aret r at es.

bopt | de. subrplataLbrsentaly of v 1 riaaning RSl B SRR 1 Ot PoRdBy cho at 6 at

ahconfent,r @tgj.pﬁhesbfallcﬁﬁlftg/e:ﬁments nét%&?ﬁditlyﬁjegiume b6t étcludetalemhens 'thahiltaﬁv' ti ont p;

chynot rypsi_n by deoxyc e in.a tine 'coyr reaction wher e peptide

Cubetr o o ndfn FETAF e ofhE drdetth faslftor pORIERGREE AT ot e WBRGk i 0o hi 1 ¢

It at t ' f.. 25m/ m.. Qp54] Fi 7 0] ust

i bi 100n TOREF Vet ool g ebelisbon b Kol fntess ot s

rN E?CtBi Ion _\Mayjequ hethpeyda, dbe S\;u@ﬂt tiadhedel sorZvaratiogs fsualn ako-‘iheludest bl_y: f:ou trnalr |t n
ile's \ nc 1,Q0. . : : ustrates

I nhi bition '8%'”&%'9pgﬁlgoea@{&%wqqu%&"?@ %%%%Dcnhcglaa%%géﬂ el@r gg‘é@u‘?ggponse

curve is prirdegers but robthetaxelugopel aty othebinteger er Foup pfigtegerani do- 4-

, et hyl coumarin HCl with an incubation time -20 minutes. [0056] Figure 9
i || ustrat ef0046hi thendefioitions ippselestedt termas uyedljereig payouefouyd Withiatee in a tine

cour se Jzeacf.| ; | [ el <A Ar srHdQr 4-

1ot hyFoounr iORgY e niop SR 5By AT, Juhed steblith ARG d0s7)

Fi gur e10i | lofRarr tecddeat niepme | useef Bergips havee the, i sagigy meaning as commonly
understood to one of ordinary skill In the art to which the invention belongs.

Brief Description of the Drawings

[0047} Aspects of the Invention will now be described, by way of example only,
20 with referenca to the following description and figures.

[0048] Figure 1 illustrates the inhibltion of trypsin by chenodeoxycholate in a
time course reaction where the peptide substrate Is Z-L-Arg 7-amido-4-
methylcoumarin HCI Chenadeoxycholate at 100mg/mil.

[0049] Figure 2 lllustrates inhibition of trypsi-n activity by chenodeoxycholate. A |
25 . dose-response curve is presented for the peptide substrate - Z-L.-Arg 7-amido-4-
" methyleoumarin HCI, wherein the incubation time is 20 minutes, '

[0050] Figure 3 lllustrates the Inhibition of chymotrypsin by chenodeoxycholate
in a tima course reaction where the peptide substrate is glutaryl —L-phenylalanine
4-methyl-7-coumarinylamide chenodeaxycholate at a concentration of 100mg/mi.



gl ycochenodeoxycholate in a tinme course reaction where the peptide
substrate is Z-L:-Arg 7.-am do-4-nethylcoumarin 1-1Cl and the incubation
time is 20 m nutes. [0058] Figure 11 illustrates inhibition of trypsin
activity by wbyewebmabate in a tinme course reaction wher e AOTAAyzepPlonies
substrate is Z-L-Arg 7-am do-4-methylc,oumarin 25 HCl and the I ncubation
time Is 20 mnutes. [0059] Figure 12 illwgtrates inhibition of chynotrypsin
activity by chenodeoxycholate in a time course reaction where the peptide
substrate, i s BooB-benzyl - Asp- Pro- Arg-7- am do- 4- met hyl counarin HCl and the

| ncubat i on ti 906y 2Bightenutdes ilustrates 0osiUbitign guwfe aymotyesin r AT nWbi tion

of thronbin acgﬁ%ﬁoﬁ%(m@%fho‘f%snﬂ gér&gﬁﬁe&{y&r\)—e% gregé,{fgd foR HeSRepligasibspate wher e

t he peptide su Benz pnitroanili de hydr.ochl ori de
and the | ncubat Beryi-kephiesyigignifp rfuf’@@fé‘vw' OU[T@dMﬁmﬁf?gGYeé afyingyla ﬁ%’i fdfes

i nhi bition of bmmlﬁsactl vity by deoxycholate in a 5 time-course reaction
where the pept| de substrate is N Benzoyl - Phe-Val - Arg-pnitroanilide

hydrochl ori ge, ﬁi@@z]&hﬁduﬂ;cy%&!rﬁes fniBRioh Bf #Pbe wa@@( chd 062} tiegibusel5
Mlitates the Irnhibition of acti vi in a t.i cour se

or m

reaction wher e ™REHBPLIeHHS R ﬁt‘ Rl I X&’% 77'“'%39‘? éd“%hﬂ‘éi“mﬂ”[?g?%nn HCI
and the i ncubabeexychéla® &t 3 cBﬁcmrawmzsﬂ.\@{nOO%] Figure 16 illustrates
inhibition of trypsin activity by phenfonnin in a tine course reaction

where the pept [od)sspulsrgtufaeertdsﬁatés hnrﬂftﬁinrufltﬁyrﬂambwtby deoxpehatas rmglnm c. e

and the incubation t| m nu ustra E i,men

| nvention [ 008244 fR& %1‘9"6%? @éﬁ%ﬁ@érgtgﬁ,gw{agy{ Hp?}b ﬁ;&aol?rgnﬁﬁgwe&} sent

| nvent i on, tand T.Eqmbwla:imﬂ@bnm!masmnmdam df 28inpimlg. | n Exanples 1-9, 12
and 13 the progress of the enzymatic reaction was assessed by neasuring the

appear ance of (84t Glgups Qldlwstrat(aarrihmfoﬁmﬂtdwém @otiity by nrsddeaxychateterin @al I y

g, 0ot g2l hEB e R b, BN ORLIB ey, of
Devi ces. 20Exampsiteylcbui@ds St Edaﬁﬁéﬂaiacbmﬁmtrb@n(rﬁ%mamm eas, was dissolved in

Hanks Bal anced Salt Soluti.on (HB8S) at a concentration of 0.02 ng/nmi. The
substrate Z-L:{00§bhi figufe Srithustruths Tatdhiticar ofripipalmi abiivityalsy uissdaixycholate A 1BSS

at a conceqtsr Algb O r¥hofseO iV B presented for the peptide substrate Z-L-Arg 7-amido-4-
,methylcoumann HCI with an incubation time — 20 minutes.

[0056] Figure 9 illustrates Inhibltion of trypsin activity by glycodeoxycholate in a
time course reaction wherein "the peptide substrate is Z-L-Arg 7-amldo 4-
methylcoumann HCI Bile salt at a concentration of 26mg/ml.

20 [0057] Figure 10 illustrates  inhibition - of trypsin activity by
glycochenodeoxycholate in a time course reaction where the peptide substrate is
Z-L-Arg 7-am|do-4~methylcuumann HCl and the incubation time is 20 minutes. '

- [0058)  Figure 11 illustrates inhibition of trypsin activity by. glyoocholate in atime
course reaction where the peptide substrate Is Z-L-Arg 7-amldo-4-methylcoumann
25 HCland the Incubation time Is 20 minutes.

[0059]. Figure 12 illustrates inhibiton of chymotrypsin activity by
chenodeoxycholate in é time course reaction where the peptide substrate is Boc-
fi-benzyl-Asp-Pro-Arg-7-amido-4-methylcoumarin HCl and the Incubation time is
20 minutes.



and sodi um chenodeoxychol ate was di ssol ved at a range of concentrations 25
starting at 100ng/ m . The assay was conducted In the wells of .96-well

bl ack plastic mcroplates, in which 20:1 of enzyme solution and 60:1 of

bi |l e sal wowneo3arizsed together, and then 20:1 of substprar/avrasomsded, with
m xing, at the start of the reaction,' Wich proceeded at roomtenperature
for up to 30 mnutes, with neasurenerits at various internediate tine points.
I nhi bition of enzyme activity by 16 chenodeoxycho |ate over tinme is shown
In Figure 1, and a dose response curve with chenodeoxychaol ate at different

concent r at i[@Rf9]i Figmeua lustrateg inhiviten oEdyamble astivity kygnodsexysbolater was
repeated b ‘Hrﬁe'"ﬁ ? ; ' 4Bk - -Arggpsi n) and
w th gl ut a?@ﬁ- L-p g%l a dggfﬁgafqﬁ%i)%\dg?%%?&q? ﬁneﬁgﬁqﬂggﬁa\géltﬁéewsubst rate.
[0067] | nhifragndide Bydregijqside jagd %'F‘?}fbﬁf}c”b@}"‘%ﬁﬁdﬂﬁéﬁ

shown in Figure 3, .- and a dose response curve with chenodeoxychol ate at
di fferent dBPflntRigure ddsiysiratesdotibifion ef Hramebin activity by deoxyoholetssin &xanpl e 1
was repeat ainddeurdd Facf WiBled8RXYEdIRb uBstidls i€ AHBEAzoFI0eH NI Arg-p- _
chenodeoxychol ate. | nhi H)I tion gﬁ\‘ en@/ﬂe ﬁact | ?Otrél g% deoxychol ate over tine
I's shown i MiEsagiipe hydroghiesige &nd fepePatonimg < "RBUPEs for when chol ate,
taurochol at e and taurodeoxychol ate were ,used instead of deoxychol ate,

showi ng 15 [0RA tFewe 18 fiug .tE%Wﬁdnmgo’\ﬂﬁ'NBﬁ“ F&MI%SY'“F VPR B npl e 4
[0069] Exargpumsededlisn WhBRALS deftitle sibéthats RYU-LArd Pamichehrtigiconmbend of

sodi um cher]gg]%%émhpl ate. lLnhibjtion of enzyne activity by deoXychol ate
over time i ipgubetie e i 2008 6 al so i ncl udes results for when

cholate and__ . .
10 [0063] Figure 16 illustrates inhibition of trypsin activity by phenformin in a time

course reaction where the peptide substrate Is Z-L-arginlne 4-methyl-7-
coumarinylamide and the incubation time is 20 minutes.

Schol ate over time is

——

Nustrative Embodiments of tHe Invention

[0064] The following Examples serve to lllustrate the present invention, and
15 should not be construed as limiting. In Examples 1-9, 12 and 13 the progress of
. “the enzymatic reaction was assessed by measuring the appearance of reaction
product (arhino-4meth‘yl coumarin) fluorimetrically using an éi(citation wavelehgtﬁ
of 365nm, and an emission wavelength- of 440nm (cut-off 435nm) on a

_ Spectramax Gemini XS machine from Molecular Devices. '

- 20 - : Example;l '

) [0065] 'i'rypsln, from bovine pancreas, was dissolved in Hanks Balanced Salt
Solution (HBSS) at a Concentration of 0.02 mg/ml. The substrate Z-L-arginine 4-
methyl-7coumarinylamide was dissolved in HESS at a concentration of 0.01mg/ml,

_'and sodium chenodeoxycholate was dissolved at a range of concentrations

25  starting at fOOmg/mL The assay was conducted In the wells of 96-well black
plastic microplates, in which 20:| of enzyme solution and 60: of bile salt were
mixed together, and then 20:1 of substrate was added, with mixing, at the start of
the reaction, which proceeded at room temperature for up to 30 minuies, with
measurement at varlous intermediate time polnts. Inhibition of enzyme activity by



20 taurochol ate were used i nstead of deOxychol ate, showi ng that these two
conpounds do not Inhibit chynotrypsin. Exanple 5 [0070] Trypsin, from
bovi ne pancreas, was dissolved In HBSS.. at a concentration. of 0.02 ng/nm.

The substr atwo4oierdigs Ni ne 4-net hyl -7- 25 counari nyl am dedyagydésiedoyed in
HBSS at a concentration of 0.0lnghl, and sodi um ursodeoxychol ate was

di ssolved at a range of concentrations sttérting at 50ng/m . The assay was
Conducted in the wells of 96-well black plastic mcroplates, in which 20:1
of enzyme solution and 100:1 of bile salt were mxed 17 together, and then
20: 1 of subst reltesodenxyetudhéel over tirhe i shiawp, Indtiguraid, endiat dask nelonge CEEYEL i on,

whi ch prOceedewit@&he%zd&»&eﬁomga{aﬁégmreonbgrﬁ%uoﬁyié ShdiRAs HiRPAL At various

intermediate tinme points. Inhibition of enzyme activity by
ursodeoxychol ate over time is shown in,ELou€ 7, and a dose response curve
wi th 5 ursodeoxychol ate at different concentrations is shown In Figure 8.

Exanple 6 [007 ryesil far | _ [.S iiddgSS at a
concent rat1 on' QPO B%afoie " RER BBKRE bOEDE EFfrotnliyad I bikG i
6 of trypsin) and with glutaryl-L-phenylalanine 4-methyl-7-coumarinylamide as the-

substrate.

'[0067] lnh'i_bifion of enzyme activity by chenodeoxycholate aver time is shown in.
Figure 3, and a dose response curve with chenodeoxycholate at different
concentrations is shown in Figure 4.

10. Examplie 3

[0068] Example 1 was repeated but with sodium deoxycholate instead of

sodium chenodeoxycholate, Inhibition of enzyme activity by deoxycholate over

time s shown in Figure 5. Figure.§ also includes results for when-cholate, .

taurocholate and taurddeoxycholate'were used instead of deoxycholate, showing
15 that these three compounds do not inhibit trypsin.

Example 4

[0069] Example 2 was repeated but with sodium deoxycholate Instead of

- sodium chenodeokychoiate.-lnhibition of enzyme activity by deoxycholate over

time is shown In Figure 6. Figure 6 also includes results for when cholate and

20 .taurocholate were used instead of deoxycholate, showing that these two
compounds do not Inhibit chymotrypsin. |

Example 5

[0070] Trypsin, from bovine pancreas, was dissolved In HBSS. at a

conceritration of  0.02. mg/ml. The substiate Z-L-arginine 4-methyl-7-

25 coumarinylam.ide was dissolved in HBSS at a concentration of 0.01mg/ml, and
" sodlum ursodéoxycholate' was dissolved at a range of concentrations starting at

50mg/mi. The assay was conducted in the wells of 96-well black blastlc

microplates, in which 201 of enzyme solution and 100:| of bile salt were mixed



oounari nyl arni de was di ssolved in HBSS - at a concentration of 0.01lng/m,
and 10 sodi um gl ycodeoxychol ate was di ssol ved at 6 range of concentrations

starting at 100ng/ m .
plastic wetaphaiBs,

salt were

The assay was condudted in the wells of 96-well
In which 20:1 of enzynme sol uti onpenduid®odizeaf bil e
m xed together, and then 20:1 of substrate was added, with

bl ack

m xi ng, at the start of the 0 reacti o7 which proceeded at 37 C for up to

30 mi nutes
| nhi bition
Fl gure 9.

enzyne act

, With nmeasurenment at 15various Internediate time points.

lqure. a%f%aﬁ%ﬁérﬁ? {héh ifzé-gt?g@%ﬁ@%ﬁ%&’@ﬁﬁﬁ@ﬁﬁ%&&ﬁéﬁ; ST i %édisf}?n““f "
Insye act | CeE D B B e T cinieed MG P Aot g

I VIt odeoxyc e ove

wn 1n Figure

10. Exanpl ev@iousoimpmmdiaipl dme venints.cpedoibitiut ofvi ehzyswdi aotivily y bychol at e

5L 221, SOOI okt ST R i

yDsi Weoseanicholale aldifarend sancent@tions sdowadn Figue@ss at a concentration

Chynot r yps

of 0.02 ng/m . The substrate Boc-a-benzyl - Asp- Pro- Arg- 7-am ci o- 4-
met hyl coumarin was di ssol ved i n HBESamplesb concentrati on of 0.01ng/m, and

10

15

[0071]1 Trypsin, from bovine pancreas,” was dissolved in HBSS at a
concentration of 0.02 mg/fnl. The substrate Z-L-e{rglhine 4-methyl-7-
“coumarinylamide was dissolved in HBSS at a concentration of 0.01mg/m, and
sodium glycodeoxycholate was dissolved at a range of goncentratidns starting.at

100mg/ml. The assay was conducted in the WB“S of 96-well black plastic

r_nicro_p‘la.tes, In which 20:1 of enzyme solution and 100:l of bile salt were mixed
together, and then 20:| of substrate was added, with mixing, at the start of the

. . 4]

reaction, which proceeded at 37 C for up to 30 minutes, with measurement at
various Intermediate time points. Inhibition  of enzyme activity . by
glycodeoxycholate over time is shown In Figure 9.

- Example 7

' [0072] Example 5§ was repeated but with sodium glycochenodeoxycholate

20

25

instead of sodium ursode_oxycholatg. Inhibition of enzyme activity by
glycochenodeoxycholate over time Is shown in Figure 10. |

Example 8

[0073] Example 6 was repeated but with sodium glycocholate instead of sodium
glycodeoxycholate. Inhibition of enzyme activity by glycocholate over time is
shown in Figure 11.

Example 9

f0074] Chymotrypsin, ‘from bovine plasma, was dissolved in HBSS at a
concentration of 0.02 mg/mi. The sixbstrate.'Boc-f&-benzyl-Asp-Pro-Arg—?-émido—4-

" methylcoumarin was dissolved in HBSS at a concentration of 0.01mg/ml, and



18 sodi um chenodeoxychol ate was di ssolved at 100ng/m . The assay was
conducted in the wells of 96-well clear plastic mcroplates, in which 20:1
of enzyme solution . and 60:1 of bile salt were m xed together, and then
20: 1 of subsyopaéeosmss added, with m xing, at the start ofectrhai20@acisnon,

whi Ch proceeded at 37C for -up to 30 5 mnutes, with neasurenent at various
Intermediate time points. Inhibition of &hzyme activity by

chenodeoxychol ate over time |Is shown in Figure 12. Exanple 10 [00151
Thronbi n, - from bovi ne pl asma, was di ssolved in )E S.at a concen |on of

0.5 ng/ni. Thesogiummw@ew%atewas Plegolyed atAPgmaml; thegaasey WB%C‘?L
hydrochl ori de jwage Wels ot Y&Weil RlcHESSstRt midroplaiee i whith 20:l of eﬁhwomonand

Starting at 108G of Hkcaloudts ke B, 2ch R 2R DRREN PRE ORS¢ car
L5 S e e 008 1

salt were mxe ge trate was
m xi ng, at % hemiiutest vith nis@sursmeetast varinus\iRieaRediats ciae pinis. !E“?@“F’Br up to

30 minutes; W EdyHRAMIE B EheRbdebRichQER dvaF Bhé REhahR ir FigRenel nts. The
progress of t he enzynatlc reaction was assessed by measuring the appearance

of reaction product (p-nitroanillne) pplfppler@trically using a. wavel ength
of 405nm on an Anthos reader 2001 from Anthos Labtec Instrunents.

| nhi bition of @g?gﬁ{ﬁﬁmt ¥ngm/ B;,Imgo xuc hghat @lsg&\,e(avqﬁ HE®S iR %hown In

Figure 13. Exa was repeated but with sodiu

deoxychol at e i pRicealEtion &od m/aheﬂw@&sgréwow@ezow Rhg-Yetrigrp-o 'FVO@H'E&%E

activity byg deﬁ%df@&ﬂﬂr%@%é}%ﬁésowem H§S§ ReWRohdeniritn ¢ 0l5hg/Ab Exasplieml 2
[ 0077] Exanpl e S repeated bu

ypsln (instea ch ot rypsin)
from bovi ne pl S8 e%th 7§ Wes '§9°H‘§f’ h?tlafa&gﬁn%fncﬂ@ﬁeaﬁ?t&@ agtaa'ﬂg P
substrate and. mmmgmm NTRS dsBsy iwali tinkiotted linhthei wellsnofoB6-ewellyetearaplastid ty by
et for m n over mtlc,!ro at'eg, xﬁh%\M]w 56' by o!f gHzry%els‘r’olutio%%nd 100:1 of bile salt were mixed

together, and then 50:1 of substrate was added, with mixing, at the start of the

15 ‘reaction, which proceeded at 37°C for up to 30 minutés; with measurement at
varlous intermediate time points. The progress of the enzymatic reaction was. .
dssessed by measuring the appearance of reaction product (p-nitroaniline)
colorimetrically using a wavelength of 406nm on an Anthos reader 2001 from
Anthos Lablec Instruments. Inhibition of enzyme activity by chenodeoxycholate

20 over time is shown in Figure 13.

Example 11 -

(0076] 'Exar_nple' 10 was repeated but with sodium deoxycholate instead: of
sodium chenodeoxycholate. Inhibition of énzyma activity by deoxycholate over
time Is shown in Figure 14, '

25 Example 12

[0077] Example 9 was repeated but with trypsin (instead of chyniotrypsin) from

bovine plasma, Z-L-arginine 4-methyl-7-coumarinylamide as the substrate and

metformin as the inhibitor, Inhibition of enzyme activity by metformin over time is
| shown in Figure 15. '



Exanpl e 13 [00781 Trypsin, from bovine pancreas, was dissolved in HBSS at a
concentration of 0.02 rrighl. The substrate Z-L-arginine 4-nethyl- 7-

counmri nyl am de vvas di ssolved in HBSS at a concentrati 8“/ of 0/ 010 and
5 phenf or'h? AY104&<7%di ssol ved at 100ngl ni . The assay waSCUANANPYU S n t‘he
wel l's of 96-well black Plastid mcropl in which 20:1 of enzyne

solution and 100:1 of bile salt were xed together, and then 20:1 of
substrate was added, with mxing, 0 at the start of the reaction, which
proceeded at 37 C for up to 30 m ny,esHahsh measur ement at various
internediate time points. Inhibition of enzynme activity. by 10 phenfOmnin

over tinme | i Qo I apd at.j ons such as
woul d be apf){a@ﬂﬂm'gas"l’: Q{-(anl e %%é%?%ggbg*% @Zéesbf?/gdtgm bpe{éém%th{l th he scone
of the prescNCEMHRAENN | ®h. 0.6880 EIQMI 03na 7 3mostrate )2 0901805 4-dhyl-The Cl ai ns

Defining t h%ohﬁx‘éﬁﬁ}lér%eax&é‘-‘s é’i§sdf@h'iﬁ"l@8851 at 8 &98&9&9&1 BP ﬁﬁgﬁ‘ls afd

i nhi bitor_ of one or no pr ot eases,_ whi npoun le acid, or a

phar mece? | éﬁ?ﬂ?r@@c‘%ﬁﬁ ‘?ﬁl’fﬂoé‘egé‘ {0Qypo/ml. hﬁ@sa%x WaW@Tdé‘Ptﬁd é"aﬂ‘@ WalE&f aci d i s
of fornul a (de)welllBiddk plastic microplates, in which 20:1 of enzyme solution and 100:1 of

bile salt were mixed together, and then 20:1 of substrate was added, with mixing,

at the start of the reaction, which proceeded at 37DC for up to 30 minutes, with
measurement at varlous lntermedlate time points. Inhibition of enzyme activity. by
10 - phenformin over time Is shown in Figure 16.

[0079] Medifications and variations .such. as would be apparent to a skilled
addressee are deemed to be within the scope of the present invention..



Wierein R, R and R are each chosen from-H arid-CH and R 1s chosen from -
1234 OH and - NHCH2CO2H, wherein if Rand R are OH and Ris H then R nust
be - NHCH2CO2H. 2. The conpound of claim 1l wherein the bile acid of formula
(1) is prefewahbinairzseast 23 one of Rand Ris H 123 3.pcimu2oenmomond of
claiml1l wherein at |least one of R, Rand R1s 01-1, 14 4, The conpound of
claim1l wherein no nore than two of Rto Rare OH 2 5. The conpound of
claim1 wherein In the bile acid of forjula (1), at least one of R 3123 -14
and RIs H at least one of RRand R1S OH and no nore than two of Rto R
are OH 6. The conpound of claim1l wherein the bile acid is chosen from
chenodeoxy cfipl élﬁ'n"?fpgﬁniqﬁgﬁé/ﬁngmi&n Akl Follbwedeoxycholic acid,
glycochenodeoxycho c acrd, .glycadeoxycholic acid or pharmaceutically
accept abl e £al b Anpb{}ir GAIROU HAinitor of rie drmébe AIPIBRAGGS, WhicBrBauRN -

i nhi bi tor of one 0|P nore gut proteases, V\?hl ch conPoun' IS .a biguan)de or a
phar maceut i cal 82 bitecasish &5 Pehermaceutically arcgpiable gkt of 2 bile acid wherein'said bile

acld is of formula (1)

12 3 , : ~ 4
- wherein R, R.'and R are each chasen from -H and -OH and R Is chosen from -

: 1 2 3 4
OH and -NHCH,CO,H, wherein if R and R are OHand R is H, then R must be
-NHCH,CO:H. :

2. The compound of claim 1 wherein the bile acid of formula (1) Is preferably at least
2 3
onaofR andR is H.
' , 1 2 3
3. The compound of claim 1 wherein at leastone of R , R and R is OH.

' ' . 1. . 4
4, The compound of claim 1 wherein no more than two of R ‘to R ara QH.

_ ) . \
5. . The compound of claim 1 wherein In the bile acid of formula (1), at least one of R

3 . 1 2 3. . . 1 4
and R Is H, atleastone of R, R and R is OH, and no more thantwo of R to R
are QH.

6. The compound of clalm 1 wherein the bile acid Is chosen from chenodeoxychollc
 acld, deoxycholic acid, ursodeoxycholic acid, glycochenodeoxycholic acid,
'glycodeoxycholic acld or pharmaceutically acceptable salt of these compounds.



8. The compound of claim7 wherein the biguanide or a pharmaceutically
acceptabl esalt thereof, is of the followng formula: NH 1RB% NC NH 5678
wherein RR R, R and R are each |Independently chosen from hydrogen,

opt i onal WO 2HyeX7iBut ed al kyl, Optionally substituted bﬁ@ﬂyﬂmwﬂﬂﬁylene

gl ycol, diethylene glycol, trlethylene gl ycol and tetraethyl ene glycol,
except that one of 567 8 R, R, R and Ris NHNH ai kyter ceNCNHON", . . ...
1-1v, Rg 910 wherein R, R and R are z ch i ndependently chosen from
hydrogen, optionally substituted. al @I optionally substituted phenyl,
ethylene gl ycol, diethylene gl ycol, N@thylene gl ycol and tetraethylene

gl ycol . : A]gong;ﬁq ngQ]:as gJ] ﬁ’l'hll%ﬁ ﬁé 8rl lﬂorte t l‘ogéé"%gé h CO@FPRJ mn,

phenforrnln or X|d|ne or armaceutrca accepta S t her eof .
isa blguanlde or a pharmaceutically acceptable salt of a biguanide.
8. The compound of claim 7 wherelh the biguanide or a pharmaceutically acéeplable .
salt thereof, is of the following formula:

NH

5.
R>Nf-!!—NH~l!‘“N\

RS re

5 6 7 8 f . '
wherein R, R, R and R are each independently chosen from hydrogen,

optionally substituted alkyl, optionally su'bstituted phenyl, ethylene glycol,
dlethylene glycol triethylene glycol and tetraethylene glycol, except that one of

R R Randes

R

. o _10 . 1 . :
wherein R, R and R are each independently chosen from hydrogen,
optionally substituted alkyl, optionally substituted phenyl ethylene - glycol
_diethylene glycol triethylene glycol and tetraethylene glycol

9. The compound of claim 8 wherein the biguanide is metformm phenformin or
chlorhemdlne or pharmaceutically acceptable salts thereof.

10. A product or pharmaceutical composition containing: (a) a compound according to
| anyone of claims 1 to 9, and (b) a peptide or polypeptide, wherein (a) and (b) are
prepared for simultansous, separate or seqdential dellvery to a subject for the
treatment of a disease or condition. affecting the subject, or for preventing a
disease or condition affecting the subject. '



10. A product or pharmaceutical conposition containing: (a) a conpound
according to anyone of clains 1 to 9, and (b) a peptide or polypeptide,
wherein (a) and (b) are prepared for sinultaneous, separate or sequenti al
delivery to woobwmetirafor the treatnent of a di sease or EOTHAT2@MO]305
affecting the subject, or for preventing a disease or condition affecting
the subject. -22- 11, The product or pharmaceutical conposition according
to claim 10 disease or condition affects the gut of the subject. 12. The
product or pharmaceutical conposition #<ror di ng to claim 11l compound Is
present In a concentration of about 20 to 100 ng/m . 13. The product or

phar maceuti,cal _conposition according to claim1l1ll conqpound S presept in an
anount of é‘t(:;' I Eﬁ%trg? Bﬂlpmﬁ?wm%ﬁ?‘”ﬁ%’é't'ﬁ? 58%'”%?8@%9@@’8?5’9@%1{%9
conposi ti on acdieesleny comditiinadfiects thegurpbisdubjsctpr esent i n an anount of at

| east from 60 to 95% 15. .The product or pharnmaceutical conposition

accor di ng t1@. c-Eaé mddhcconpwnﬁcémicmrmmiﬂbm agtording Uatclarh at nhenamt thir f)m 80
to 90% 16. The product or armaceutical _.co Ltion according to claim
11 wherein t he"%'Bﬁ%“é‘ﬁzsdpﬁe%‘?% 0%89{“’?'%5%03ﬂtﬁ@&%@éh@ﬂgﬁaci d, deoxycholic

aci d, ursodegoxygchal cid, glycaChenodeoxycholic. acgld, .ql ycodeoxygholic
S d o phapdineridiel 6t nethptaedCRRRBREH Mikdind Shostal LT SASRIN R
product or pharompesundiicpicsedinpasarnow obat deastisGiy by weight.ai m 11 wherein the
conpound i's chosen fromnetform n, phenformn or chl orhexidl ne or

pﬂar maceut |1@1a: | Theaproeyatt ab |phas@dcestidah esrapdsitioh Saceddimgpto ogkal ot ‘:] ‘bwherein :jhe I
Eyel e pept | de BN oBRerRER SO b AR 80 ' ut or bt oases, which

met hod conprd s t sfep of . adm misteri t.o :a . subject a,compound of
anyone of rrI(2llgai ﬁEe,fb?edc‘)mgogf)R%fmaﬁ%@ %°é"LR°|S@§? a&S%‘BQi%i "’Hmapg ngeﬁbg}eo any
one of clains cdopaundiBpregdnt insearodunt pfigt leashiept Bléo 88%pol ypepti de; ‘and (1i)
a bile salt or pharmaceutically acceptable-salt thereof, in the manufacture

of a nedi cafenThe wheduet or pharchabeutiealsedrbpositiop laacording U | a=ifnl 11 aberpt diel e sal t

thereof Is pre A the Skt ion -23+ C nt i on. of to 100

ng/rni and t heéfg‘g O'J(S@i t'lgon&:agafolrhlrbr‘hnl a?@%’og%olxyééh?vce)a;&@?of({e?#éﬁggpt ?ég‘ in the

i nt esti nal tray[spdeoxycholic' acld, - glycochenodeoxychelic acld, glycodeoxycholic acid or
pharmaceutically acceptable salt of these compounds. '

17. The product or pharmaceutical composition according o claim 11 whereln the
compound is chosen from metformin, phenformin . or chlorhexidine or
pharmaceutically acceptable salts thereof. o '

18. The product or pharmaceutical composition according to claim 11 wherein the 7
peptide Is a cyclic peptide. '

19. A method of Inhibiting one or more gut proteases, which method comprises the
step of: administering to 'a subject a compound of anyone of claims 1to 9 ora
pharmaceutical c'omposition according to any ohe of claims 10 to 18.

- 20. Use of: (i) a peptide or polypeptide; and "(li) a bile salt or pharmaceutically
acceptable salt thereof, in the manufacture of a medicament, wherein said bile salit
or pharmaceutically acceéptable salt thereof Is present in the composition at a



21. The use according to claim20 wherein the bile salt is selected from
one or nore of chenodeoxycholi caci d, deoxychol i caci d, . ursodeoxychol i caci d,
gl ycochenodeoxycliolic acid, glycodeoxycholic acid or pharnaceutically
accept abme ma6/03706 t hese conpounds. 22. The use accorBiTigu2009/eiistism 20
wherein the peptide is a cyclic peptide. 23. pse of: (i) a peptide or

pol ypeptide; and (ii) a biguanide or pharmaceutically acceptable salt
thereof, In the manufacture of a neq#_anent, wher ei n said bl guani de or
pharmaceutically acceptable salt theTeof is present In the conposition at
.a concentration of 20 to 100 ng/m -and the conposition is fornulated for

del i very of g{ﬂﬁj i t.estd : H%? ding to
claim 23 V\hgpg%ﬁe. [ e&ﬁzlgég%ﬂ?&ghﬁls&%rtg?gér%ﬁseﬁhrllsei%ghrm'%gé 0 ”\r?regf?{)r m n,
phenform n & eaitide ke egindtraghar macelti cal |y acceptabl e salts thereof.
25. The use according to claim 23 wherein the peptide is a cyclic peptide."

26. A cotbholig use ackerdingtd digim@0avherdn thedtis salhisisalebied domhemesirmatestri bed in
t he body of hiicat Lgh. 2 .oduct.. pr i cal defi ned
by claim 10 cé%ﬁsdggﬁééh "s?t an%‘?gl'l I yzﬁ%%}%gdegéccﬁbeﬁb %@%@H%cdy .S?ia't he

speci fi cat i gfycoshpnodearushols #&\ddefdivsademycholiai meido, osupbemacheicRly as herein

descri bed | mictdptatihoshit stthdsbeomp@sidsi cation. 29. A use as defined by claim
20 or 23, substantially as herein described in the body of the -

speci fi cad.i qie use according to claim 20 wherein the peptide is a cyclic peptide.

23. Use of: (i) a peptide or polypeptide; and (ii) a biguanide or pharmaceutically

" acceptable salt thereof, In the manufacture of a medicaineht, wherein said

blguanide or pharmaceutically accéptable salt thereof is présent In the composition

at a concentration of 20 to 100 mg/ml and the composition is ,formuléted for
delivery of the peptide in the Intestinal tract.

24. The use according'to claim 23 wherein the biguanide is preferably one or more of
metformin, phenformin or chlorhexidine or pharmaceutically acceptable saits
“thereof.

25. The use according to claim 23 wherein the peptide is a cyclic peptide.

26. A compound as defined by claim 1, substantially as herein described in the bady of
the specification.

27. A product or phammaceutical as defined by claim 10 and as substantially herein
described in the body of the specification.

28. A method as -deflned-by claim 19, substahﬁally as herein described in the body of
the specification, '

29, A use as defined by claim 20 or 23, substantially as hersin described in the body
~ ofthe specification.



