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TI' TLE OF THE | NVENTI ON COVPGOSI TI ON AND M CROSPHERE FOR
CONTROLLEDRELEASE OF EXENDI N, AND METHOD OF PREPARI NG
WO 2HB/1SAYE CROSS REFERENCE TO RELATED APPLI CATPONKR20@/000397

application clains priority

to and the benefit of

Korean Patent Application No. 10-2007-0029586 filed on
March 27, 2007, which is hereby incorporated by
reference for all purposes as if fully set forth

herei n. BACKGROUND OF THE |

NVENTI ON (a)_Field of the
R OB o,

I nvention The pres

contr c Wsi @gﬁg

contr g(:)ﬁg) (?%IIL@Q}E n&:r 0S p@?ﬁ con g}{rl% ngF%l% ege(r)]g'TROLLED'
RELRA S OVEX ERDIRG AN METHOD OFf PREPARING AHE BAMEe

sanme. (b) Descrlptlon of the Related Art Exendins are

gl ucagon-|ike peptide 1 (GLP-1) agonists acting as a

GLP- | horm)n |n thebod Tnd exend| n- 4 has 513%

sequence

%g _50 %G%QIC%W%_%%%W&% arné theBéenﬁf 5& ggrelarrl] %rg% t Apphcatlon
KO 10200706295 88ER1UdSn M &Rt 2L 10'09 mv&hlélﬁ lid %efeB?; ﬁi@orporated by

intestine, is secreted when

food inflowinto t

Irdfegamblfmeallpmpcksesaamﬂfslly sot dortlokerein. t he bl ood- sugar
| evel by stimulating insulin secretion from pancreatic

beta-cell's (O skov, et al.
1993). Further, Y '

pancreati c al ph?

(laﬁ] ¥fid of th%&n%g’n?’tl&s 8, 199 6)

gastric-intestinal enptying

contrplledsredeasenimigraspiisse ¢pn

D| abet es, 42 658- 661,
case from

and |ncreases
time resulting in
i nhi biThe opresdnt f meehntiont adlete§ Sohiar agnteileddreleasd co@bosition and a
I nvest., 97:92-103, 1996% GLP-1 has functions not

inirg: AB(XERLIR (aSrdTp AFibicelErediont, and a

‘gﬁt%‘g%ﬁf@!e@%{ffpgru%?g‘li%? to increase proliferation rate

beta cells (Buteau, et al.
Di abet ol ogi a, 42: 856-864, 1999). However, GLP-1 | oses

its function by cl eavage of

(®) Peptritjon efthe Réketed Ar¢ DPP-

its NNterm nal region by
4), and has a very short

hal f-1ife of about 2 n1nutes¥§Pr|daI et al Eur
C

Dr ug ReRdins prragiEaend i pent

764- 769

51 @F-h)ggeomﬁ&éem aéta GLP-1

horl‘none in bﬁlteeoody, drid’exéndif= ha 9593%) 'sequence homology with the amino acid
sequence of GLP-1(7-36)NH; (Goke, et al., J. Biol. Chem., 268: 19650-19655, 1993).

GLP-1, a representative incretin

hormone, is a peptide secreted from L cells in

the intestine, is secreted when food inflow into the digestive track occurs, and lowers

the blood-sugar level by stimulating insulin secretion from pancreatic beta-cells (Orskov,
et al., Diabetes, 42:658-661, 1993). Further, GLP-1 inhibits glucagon release from
pancreatic alpha-cells (D'Alessio, et al.,, J. Clin. Invest., 97:133-138, 1996), and

increases gastric-intestinal emptying time resulting in inhibition of food intake (Schira,

et al., J. Clin. Invest., 97:92-103, 1996).

GLP-1 has functions not only to stimulate

insulin secretion from pancreatic beta-cells, but also to increase proliferation rate and

survival rate of beta cells (Buteau, et al.,

Diabetologia, 42:856-864, 1999). However,

GLP-1 loses its function by cleavage of its N-terminal region by dipeptidyl peptidase-4
(DPP-4), and has a very short half-life of about 2 minutes (Pridal, et al., Eur. J. Drug.
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Exendi ns have been known to increase insulin secretion
dependi ng on the bl ood-sugar |level in the body, to

WO RelsiIb79%7 post prandi al gl ucagon rel ease, and t BCT/®B2008/000397

gastric-intestinal enptying rate resulting in
inhibition of food intake. In addition, exendi ns have
an advantage of having a |onger half-tinme than G.P-1,
since exendin, unlike GP-1, is not cleaved at the

bty 0Tk by P, BERRs 100, 109

t han P- | .
e S 1, e, S e o o
B8bd-YidaY 16R¢E L ihOBSdyOfto ifEbiE fodtpFRasl §lucaBsh tdl&ase, and to lower
Mexi can Beaded Li zar d wherein exendin-3 rs found in a

gdsmcelatesﬁimmmbtmnganaoh rddeltmgemnimhitotion o rfpodmntake In addition,

din-4 d i t Hel ode
ééggl@‘lé{lllm’ﬁ %Iéﬁévalﬂlgagel (thhaéﬂng a jor;l%e%pgl[rf tm@q@gap GLP 1, since exendin,

"H@% -2}%‘5?04%%0@138&1 ﬁ%ﬂ%h N-td elrelﬁtrg ’bP' 5' M b EWndins can

éx'hlbiﬁi@@ﬁintcﬁ&?ﬁ{ thie'Ho@§ tfhiof qsorfgér %8 rtHdrﬂGﬁPLln(Thu@h 2pal.] Exp. Clin.
ob m ce once per a day that exendin-4 has a

Eudmlcnn@e Diabefesc tl 1011 13-0W8yr2003).t hexdnde dseifpand liwsalivary secretions
(Geig et al Di abet ol .ogia 42:45-50, 1999). Recentl

ofidbp Gtk monger adethe MexieAnaBeaded d-izand; wheseini eyandigahis foind in

bcyt.aneo cte S
pRial RIS AR KRl "Ll oS SRl TS o Gia
ﬁqBﬁ’stQP?fefoa%ﬁ%b/ Gﬁspebﬁmﬁéﬁlgbgerbt kNOWNBIA. CAAS 2%5%259 62, 1990;

ects such as vomiting, nausea, headaches, and the

IEng<,eI,, e\whb,rﬂ Buoh @hemb@@l %@e@@ll?%)nj ected to a human at
a dose of 0. or nore Devel op
Reseallfcbas @&nmeﬁ%eﬂ beO’Glé)Pe“T@é‘F"%a‘&lﬁcﬂ?%st ﬁgﬁfxeaﬂmo‘f into diabetic

Aok e 58 o B P 1k PRGRL SOBH P Rl g oo
Jubgr I*é*v&qeﬁélg%bﬁt algiaﬁetbﬁ)giheli@hﬁ@mm%?f Hecentl?l exendln 4 has been
control | ed-rel ease agent of exendi n.” Gener al

foomtlatd|as dnrigjectaeagrgethht sfsubsutaguedy snjebtedgtvexh dfuly( & aadose of

very hjgh release at the nitial stage after )
S on S0 gt | bl cxsmdieisstole B‘éé‘ﬁ%@%‘%ﬁ“‘sﬁ%&“&s“t@s been

ﬁ%%%g%ﬁusteg?deegffegﬁsskc}ﬁg? \;Héﬁlhﬁé rﬁﬂgesdt head c}fegratnidcfﬂe ﬁ‘lEe when it is

eve con ’ease agen

ﬁnﬁ@ﬁtmuﬂg ntlje@tedl % & hemaRdf §Ho§e90ﬂ0'®}1§,fk@fb?@$8r6 (baig Development
preventing side effects such as vomting, nausea,

Resaatals 85260267, 20@1)l i Ker admisistratign ofuexeadiosgbé dese limit due to the
sllc?e! éflfe%!ts bbyulrmst}al burst and initial high blood concentration is the biggest obstacle to
development of a controlled-release agent of exendin.

Generally, a controlled-release agent of an aqueous drug exhibits a very high
release at the initial stage after administration, and there have been various studies to
decrease the excessive initial burst. In particular, in developing a controlled-release
agent of exendins, decreasing the initial burst is indispensable for preventing side
effects such as vomiting, nausea, headaches, and the like caused by the excessive initial
burst.

In order to decrease the initial burst of controlled-release microspheres

containing octreotide having a therapeutic effect on acromegaly and the like, there has
2
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In order to decrease the initial burst of

control | ed-rel ease m crospheres containing octreotide
wohensiimgp2a t herapeutic effect on acronegaly andCT/&R2008/000397

i ke, there hasbeen a study to prepare m crospheres by

preparing a primary enul sion of the drug together wth

gl ucose, and then perform ng a doubl e enul si on net hod.

In this study, it has been revealed that the initial

burst can be decreased by | oadi ng .the drug together
Reen @ﬁuax 38 PrenaEEYEROSPhER Y RTPAERS AaPTBAYC ARSI the drug

.Et | it deNhdd Bk BUESinidg 2 ALMAIE ERRRIG fismbE, AR study, it
‘18/8 he "Addi? @g % @Feagto

'on" o ucose cann an | ncrease

ha3 deeRdévedlcd atithe idifiel higbthin b @ERASEP by Neadinll thealrug together

burst (J. Wang et al., Biomaterials, 25:1919- 1927,

@b 4Jucodeh e dvaaver, under 4 preipaiatjor conditib sedhich théénibddwest from

docunent is difficult to apply to preparation of a )
BSFRPBEE S i o1t abe thegiddtionraf iucope %mm@&@ﬁéd fhamHiFegsein loading
the injtj | d. 0 I t )
Lt oL B et O (AT L, SR 8 PSRRI, 251915
927, 70633005 and US2005/ 0271702 di scl ose a nethod of
prepari ng exendi n-contai ning mcrospheres by a

phase-Thepforas the techuighe disclosatiginghe above document is difficult to apply to

pol y(| act | de-cog| yco]ide) (PLGA) polyner where . the . ..
PSR of &GP legrryieaﬁq gmplgtiege ob g eREndiR AvhsEsY ghe initial burst

ARG E ur POV s YRR TR by B URRL P

provi ded. Piter N 185005 dind, USZ®SHIRFU7 GBS diké18sePP Mgt - of IpReparing

t he above docunents, the mcrospheres are prepared by

exerdineoataprepg inderoshheres wiytahplead-sépacpdion noeshqpbusing s pslyfhactide-co-

RoAMeb PTG PBREEWATS Rty oS RIGE RN Br0efl 1 dn the above

VIR, 5 P00 kO RO 0 g e
parEcidrBPpblyingr a7, Fftﬁlidb@pd}j AfkeethétOInc T Agd uded, astth€ polymer. 1In the

docunents Intend to inprove the bioavailability by

ababste dgcwniahity, itheemicsospherms asugepased byrmoxing mpsplideadrag vethdsalting-

the like, thereby all qow ng sufficien

t rel ease of a(P .
W EABPANIDIHCNIAS ABURYHR shEfpieiard sugars Sy sucropg, gnd mannitol to
ORIl SISO DGR PHF B AR5 S picrospheres

SR PAn Sk HRiLAdEFISMERYAEEr PN, adihgRtability iofthe peptide drug.
burst. That is, when the bioavailability becomes high,

Tl is, thet dagmipots Sutehd toimgsoeexthe bixavai]abilty by adiding adfigives such as

initial burst b | ow, ..t he, bi ilability.
qugﬁs: aammolilril?m su?f%?er,rea%d ‘81\4\/ like, etherlel%zlj1 \él?llow?né lsﬁttf%:l ST

exendin from the polymer matrix. As a result, the bioavailability can be improved to
some degree, but the Cmax value is also high, thereby generating the problem of side
effects caused by a high initial burst. That is, when the bioavailability becomes high,

the initial burst becomes excessive, while when the initial burst becomes low, the

bioavailability becomes low.

As described above, the existing techniques of preparing a controlled release
microsphere have limitations in that the prepared microsphere has an excessively high
initial burst and insufficient bioavailability to be applied to preparation of exendin-

containing controlled-release microspheres that require minimization of side effects

3
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As described above, the existing techniques of
preparing a controlled rel ease m crosphere have

wohoasitizi ons in that the prepared m crospher ePOBKR20NS/000397

excessively high initial burst and insufficient

bi oavailability to be applied to preparation of

exendi ncont ai ning control | ed-rel ease m crospheres that
require nininization of side ef f ect scaused by high

[ Jur st together with.inpro d bi.oavailability.
"F‘Hé?dlel?yolingh g1 doteiher \}errfﬂ Piomgailanlity
neces v b g
recoSE§R IEVIRP SLDMHESIRIE 1y ey 1o dln
bibddgradableu reﬁéncﬁtﬂdoﬁtﬂ%[@ Q&nﬁilﬂﬁ)ﬁalekﬂﬂbitiﬂgt %. IOSUWHBY Bdrst and
THE 1 NVENTION I n order to neet the above needs, it is
improtyddsoavailatihty. pr esent i nvention to provide a

controll ed-rel ease agent with high bioavailability
contai ning an exendin as an active ingredient and a

bi odegr adabl e po'ﬂ@gﬁﬁ%ﬁafﬁEQNVm_f@ﬁn t he

excessive initial e probl ens

of exiistordi@ t6Qnédt Ahé @Bovechas Eit 49 an tobjdcs of €t BR8E@M .invention to
and a nmethod of preparing the same. BRI EF DESCRI PT| ON

@PVilpiE CDMWQ‘mldasgagem wsthaigl bipavailabilinngordainingegeexindin as an

bl ood dr c ati o in rats dependi n
HI¥E HHeE %Tt @glé?‘{eﬂff P@ﬁé’P W‘?Ffé‘ﬁ ALK W Slﬁttg‘? Frfqgepive initial
gtﬁgtr%n%fl i§ Eflé) fof gl%menf ' & it c%n&f)ﬁéﬁqlie%}gémag&&sals decreased,

ange 1 n ood g concent onlinra
eﬁﬂaﬁrﬁ@th@&@ﬁ p&iY tha s&Rat i ng Iayer in an
exendi n-contal ning formulation of RGO3H Fig. 3 is a
graph showi ng a change in bl ood drug concentration in

rats dependi ?ﬁuﬁgﬁﬁﬁﬁﬁf . yer and

t he ki nd of DFDE‘b ' O%T': "gﬂﬁAwg\lbgﬁt ai ni ng
fornulat i I [

an el ectr gns E ?&%%C(S)memlﬁ%@ 1@@?“912 Irﬁgdsorp%1 h gxrd:s g%r}cggtéétﬁ) in rats
deperdifi® oY ahé pﬁ@@dcedﬂﬂbb@tlﬁgﬂhﬁ Of affRk&din-cbmt@inirgdforMulation of
an el ectron m croscope i mage of m crospheres coated

RiG602H.peci fic coating materials by a double enulsion

met hod, accordin 0 the present invention. D
?*‘1g. f 1S a ggap showing a change Pn %?ood Hrug concentration 1n rats

depending on the presence of a coating layer in an exendin-containing formulation of
RG503H.

Fig. 3 is a graph showing a change in blood drug concentration in rats
depending on the presence of a coating layer and the kind of coating materials in an
exendin-containing formulation mixture of RG502H:RG503H=1:1.

Fig. 4a is an electron microscope image of microspheres prepared by a
conventional double emulsion method.

Fig. 4b is an electron microscope image of microspheres coated with specific
coating materials by a double emulsion method according to the present invention.

Fig. 4c¢ is an electron microscope image of microspheres prepared by a double
emulsion method with coating materials in primary aqueous phase.

Fig. 4d is an electron microscope image of microspheres prepared by a double

emulsion method with coating materials dissolved with oil phase polymers.

4



Fig. 4c is an electron m croscope inage of
m cr ospheres prepared by a double enul sion nethod with

woceeomtiitg7 materials in primary agueous phase. PCTKRAMS1080397
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an el ectron m croscope i mage of m crospheres prepared
by a doubl e enul sion nethod with coating materials

di ssolved with oil phase pol yners. DETAI LED DESCRI PTI ON
QF THE PREFERRED EMBODI MENTS A nore conpl ete

appr.eci at| on of the |nvent| on, and nman of the

at t BETALED DESCRIPTION QEfTHE; HIREEERRI BQD)

as th clégxg)?c{{g ?“PE% ?15n %‘f'dt 5 %\%%%iﬂg yaI{d'3 (n%'ﬁ? rbqethte attendant

the fol Fown escrlplon resen
ddvuemgdsoferest, iR etRadlly fppardt Bs GRhmk erB&nes better understood by
control | ed-rél ease mi crosphere conposi tion with high
tefevencaitd tisifbilowingmidtadledidescnipied drug initial burst

when admi nistered to the body. Korean Patent No.

140209 di scl oses a nmethod of preparing a m crosphere

by di ssol ving.an aqueou dru with s eC|f

or gan'Erf (B Yt 8 4 DreBR ol e hgled release
gﬁ@x’éf&EﬂBoﬁﬁoﬂ wie Bigh @awaﬂhammma%mhﬁlz@d Gﬁig inftial burst

|nh| initial burst of the aquedus drug. The above

whaLadannisttirattodbebodyncr easi ng t he drug | oadi ng

efficiency and inhibiti ng unnecessary high initial

bur st KeyeandraimidNe KO02BR giscyesya Wﬂm BIEPITEIE BatichosRhere by
cﬁ%owdﬁ% hi sa' geg)%§ d?&%ag)ltgdsg%lﬁg gélg Opgaﬁl %?érlgﬁg Ba?gr%l ei a primary

ose ove
érﬁlﬂsﬁﬁoé(ﬁl ﬂﬁh%@foﬁﬁ}hgb@ dea6lE WmilfoR MedIRéd, N8 odder to inhibit initial
control | ed-rel'ease conposition containing a basic or
nesttafahe ppleppedtuigd e The abdveadochtdRht, diddkbies am[mieasmg the drug loading -
derivatives thereof. However, the nethod nay .no
dbeiensy aebiahibiting Bhupnesessiryigh witial hugsé b&fforamag@ SGr@nga dayer by

1n1% %?gfll S 5c1<fi§ ggl%o ofpﬁlgﬁ)ea%&ﬁ?le Bolxmers and ba(ljmc residues of

reI €as Sitl an aci
d}_ﬁ%'g Wk t disdl@deat inV BleYatlode ORJcufiieh GHé %ovelngdmocp b€ diseful in
h LHRH and TRH, such as an exendin and the |ike.
fEaparingra comtrctlhd-rabwecmdsnwn ¢onéninidgiat basic of néwtsl golypeptide,

ek b b R SR e oS thebots nBotgYsroberadlinay ot be useful
%lertlcﬁ{l%eongtglr chl:] %gﬁ%%l:strl]cg gf & ge rt]cg lbeel??](ie% o %gxglc{llar in preparing a

datrbRetEreidade &frﬁﬁﬁtﬁ)nc %Hﬁﬁﬁu%; dnhecidid tdrah RithStelatitdy larger
present inventors confirmed that m crospheres having

tholgbulhi eaight lcatphied ywith LHRH and TRH, such as an exendin and the like.

Further, in the above method, the addition of basic materials causes increased porosity
of the prepared microsphere surface, and thus the method is not suitable for preparing a
controlled-release formulation containing an exendin that exhibits various side effects
caused by the initial burst.

The present inventors confirmed that microspheres having high bioavailability
and no side effects from an excessive initial burst can be formed by coating them with
specific coating materials during or after preparing exendin-containing microspheres
using biodegradable polymers as carriers, to complete the present invention.

First, the present invention provides a controlled-release composition

containing an exendin as an active ingredient, a biodegradable polymer with a specific

5
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m crospheres usi ng bi odegradabl e polyners as carriers,

to conplete the present invention. First, the present

i nvention provides a controll ed-rel ease conposition

contai ning an exendin as an active ingredient, a

hi odegr adabl e, pol yner with a specificyiscosity, and X
Herosithgaiith CeAing) Waterialsi Agving g‘Hg}bﬁ’éPci\Yé’iY%bé]WI qndy shayyng sustained

158 BRI AL RGO B Db it

aM dxloBditveanitiakKBRSISINRe Adtive ilredieritSt of the active
ingredient. In another aspect, the present invention

provi desasothantaspdct,edhe epreseme imvemtosp prowidesord a¢amtnoledirelease
core including exendin as_an active ingredient and a
IBicERMPEPISdSMNANg| pneqre BRNdIgaexerdin Afepn ASHYS ngetedient and a

CQf €. eihafte t ..ipyention is nore
]%lg(?ﬁgrr ?e({aig{e)}’ 02’2%%? %%deéogaflg E%EISQOF? ng\é}}?tcofenvent ion, the
exendiHeréBattdp he PRsét ifRnlos &l B6leRendreRNY ddierikdoup

consi sting of exendin-3 (SEQ ID NO 1), exendin-4 (SEQ
| D NOIn Zhe pwsehtfineaptions the akendinanay bs onart more selected from the

{TBhh RO AR SO RGNl SSRGS B DO P nd
UL el Bl piinal e R R B s

Xaab Aaa7extndih RAdatNg! Mayapd la Xaplpdundakpreseantddd bg following
Xaal 5 Xaal Xaal7 Ala Xaal9 Xaa20 Xaa2l Xaa22 XaaZ2

ClxanidaDEnadbladaaits ptaadaceMticdly acgéptablbisalei n: Xaal is
H s, Arg, Tyr, A f\ Norval , Val, Norleu, or
4-i i &% W%‘pﬁ\wajl)XaaZ is Ser, Ay, Ala, or Thr;

0 i S0, APt R S S Rl 2
X¥d13 Rhal2aRBATY KRbPODRR17 Ala Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24
Xaa25 Xaa26 Xaa27 Xaa28 -Z1,

wherein:

Xaal is His, Arg, Tyr, Ala, Norval, Val, Norleu, or 4-imidazopropionyl;

Xaa2 is Ser, Gly, Ala, or Thr;

Xaa3 is Ala, Asp, or Glu;

Xaa4 is Ala, Norval, Val, Norleu, or Gly;

Xaa$s is Ala or Thr;

Xaab6 is Ala, Phe, Tyr, or naphthylalanine;

Xaa7 is Thr or Ser;

Xaa8 is Ala, Ser, or Thr;

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;

Xaal0 is Ala, Leu, Ile, Val, pentylglycine, or Met;

Xaall is Ala or Ser;

Xaal2 is Ala or Lys;

Xaal3 is Ala or Gln;
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Xaa7 is Thr or Ser; Xaa8 is Ala, Ser, or Thr; Xaa9 is
Ala, Norval, Val, Norleu, Asp, or Qu; XaalOis Al a,

wobkens/11¥e7 Val, pentyl glycine, or Met; Xaal 1 PET/KR2008r000397

Ser; Xaal 2 is Ala or Lys; Xaal 3 is Ala or @n; Xaal 4
is Ala, Leu, He, pentylglycine, Val, or Met; Xaal5 is
Ala or Qu; Xaal is Ala or Gu; Xaal7 is Ala or du;
Xaal 9 is Al a or Val ; Xaa20 is Ala, or Arg; Xaa2l is
Al a, Leu, or - NHe- R (wherein Ris Lys, Arg, or a
CI CI Hasi4 sﬁ@htL@héhenpmylglyam@h\é@l,arnghow) Xaa22 is
B@’ﬂ Tsy napht hyl al ani ne; Xaa23 is He, Val,
Leu t'!?/ gﬂ? Y tert-butyl glycine, or Met; Xaa24
is AI o Xaa25 is Ala, Trp, Phe, Tyr, or
napht %%/al gm%erﬂi(aa% is Ala or Leu; Xaa27 is Ala or
Lys; X@alBisAladr&loyr Asn; and ZI is -OH -NH2, dy-Z2,
Ay Gl)a/-zzl Ay GI){ Xaa31l-Z2, Ay Gy Xaa3l Ser-Z2,
aal9 1s Ala'or Val,

Xaa20 is Ala, or Arg;

Xaa2l is Ala, Leu, or Lys-NHe-R (wherein R is Lys, Arg, or a C1-C10 straight

chain or branched alkanoyl);
Xaa22 is Ala, Phe, Tyr, or naphthylalanine;
Xaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine, or Met;
Xaa24 is Ala, Glu, or Asp;
Xaa2$ is Ala, Trp, Phe, Tyr, or naphthylalanine;
Xaa26 is Ala or Leu;
Xaa27 is Ala or Lys;
Xaa28 is Ala or Asn; and
Z1is -OH,
-NH2,
Gly-Z22,
Gly Gly-Z2,
Gly Gly Xaa31-22,
Gly Gly Xaa31 Ser-Z2,
Gly Gly Xaa31 Ser Ser-Z2,
Gly Gly Xaa31 Ser Ser Gly-Z2,
Gly Gly Xaa31 Ser Ser Gly Ala-Z2,
Gly Gly Xaa31 Ser Ser Gly Ala Xaa36-722,
Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37-22,
Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38-Z2, or
Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38 Xaa39-72,

(wherein Xaa31, Xaa36, Xaa37, and Xaa38 are independently Pro, homoproline,
3Hyp, 4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine, or N-alkylalanine,

7



Gy Gy Xaa3l Ser Ser-zZ2, Gy Ay Xaa3l Ser Ser
Ady-Z2, Ay Gy Xaa3l1l Ser Ser Ay Ala-Z2, Ay Gy Xaa3

wo20Ban793er Ay Ala Xaa36-Z2, Gy Gy Xaa3l SePCB&R2GH8§000397
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Al a Xaa36 Xaa37-Z2, Gy Ay Xaa3l Ser Ser Ay Al a

Xaa36 Xaa37 Xaa38-Z2, or Gy Gy Xaa3l Ser Ser Ay Al a

Xaa36 Xaa37 Xaa38 Xaa39-Z2, (wherein Xaa3l, Xaa36,

Xaa37, and Xaa38 are independently Pro, honoproline,
roline, Na

w4 , Lhi | kyl !
RetBiis Ser bt Fromptmaes pfersls ey il S0 ORIy ser,
T | v.aRd s -
ez ProsPh R S FGEDRAR Wheo R BB X84, Rodd o Xagh, Xano,

Xaa9, X480, X26832a8 X xR KaaXaaken1 5Xa@al 6, Xaaldalkdal Kaedad0, Xaall,
Xaal 4, Xaal 5, Xaal , Xaal 7, Xaal 9, Xaa20, XaaZ21l,

XaaA4 Xax2in 252268287, xubZ7a28zarel Alaxpd vdren Xaad  is &hsl Arg, or Tyr,
en Xaal .is_H.s, K Ar or. Tyr, at |east one of Xaa3,

atacpat 0%*@%&?%4%?‘2?@&’&%‘% ed N-al kyl groups for

N- al k ' I pent yl ' .

Nal ky?ﬂé‘?‘lg%fgdn e%%%&l Brune %M%I%M%‘?E@F glgﬁﬁlgentylgIYCIHe’ and N-

Qkﬂﬁl%ﬁﬁ‘lg:rﬂa)olftnc%xdtk Qo@&oélk%lﬁgr@ﬁ‘ﬁoﬂ@fe@élﬂﬁ'@f 1N®r#®out 6 carbon atoms,

preferably o 0 4 carbon atonms. The conpound
mepr psémstdy dfyl Ghencarhdon Bommu| &bk comypound [represented by Chemical

FOTBE b e AR b, (Rl 1,
AL o By AR A R S SORAE  0

ROT i dpbiéhtioboSeial Be R TYUSY8/24273 Edepon ndsvembohilgh 1088, entitled
hereby i ncorporated by reference. Preferred exendin

‘Déovel Exendis AghniSh@erpeundsorwhitkaisiheraby ingegparatied byiaeference.

wherein Xaal is H's, Aa Norval, or .

4-im &5%%5?% ;ﬁxsaﬂ)*n, derpyabvesy f e&%f’é‘i“fj?l Roupulp ol ppay inglyde those
-~ i i . e _nref —

Rl OB S0 05T Bl 68 AR O s i,

AR( i yat 4-\"1ﬁﬁ1a2tfgr@"l@ﬁ'§'l9 adndf Qsvemll thore NBfdRgbIE NTERIWRET Bish or 4-
Xaa2 is Gy. Preferred exendin derivatives of Chenmi cal
ifodamopeopionybhy be t hose wherein

Preferred exendin derivatives of Chemical formula I may be those wherein
Xaa?2 is Gly.

Preferred exendin derivatives of Chemical Formula I may be those wherein
Xaa3 is Ala.

Preferred exendin derivatives of Chemical Formula I may be those wherein
Xaa4 is Ala.

Preferred exendin derivatives of Chemical Formula I may be those wherein
Xaa9 is Ala.

Preferred exendin derivatives of Chemical Formula I may be those wherein
Xaal4 is Leu, pentylglycine, or Met.

Preferred exendin derivatives of Chemical Formula I may be those wherein
Xaa2l is Lys-NHe-R (wherein R is Lys, Arg, or C1-C10 straight chain or branched
alkanoyl).

Preferred exendin derivatives of Chemical Formula I may be those wherein

8



Xaa3 is Ala. Preferred exendin derivatives of Chem cal
Formula | may be those wherein Xaad4 is Ala. Preferred

woesmsndin7 deri vati ves of Chem cal Formula | mapChDER2038960397
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wherein Xaa9 is Ala. Preferred exendin derivatives of
Chemi cal Fornmula | may be those wherein Xaal 4 is Leu,
pentyl gl ycine, or Met. Preferred exendin derivatives
of Chemical Forrmula |I may be those wherein Xaa2l is
Lys-NHe-R (wherein Ris Lys, Arg, or O -C O straight
Lar5ris 3P orBitehed al kanoyl ). Preferred exendin

uner e hsaos Sredhf Rkl oF b Bpiiell oot [RRS be those wherein

Redd A1 MER, 6f ndphBfdalind, Xaa2) & Pher@)ﬁagﬁh%lﬁﬁ_ﬁﬁle"\ﬁ}ﬁﬂ%ﬂ3 is Ile
Xaa6 is Ala, Phe, or naphthylal anine, Xaa22 is Phe or

oraphlt hyFuethem ipneferrecth exexdal derivativies of ChlerhicaFHotnhda | may be those

EEER RN W T ) S
. .nd dent | I d..f i sti
(gqrgng]lgtngg’ § orﬁbﬁ nrg?}%/rﬂlé’ge, %l?]llggrg}%r,ioanrﬂ]g ?\hglrl%gfa&lﬂg e& grpdéiné}ne: ﬂr%gt:erably Z1

RANNone 2ristiggably ZI is -NH2 and Z2 is -NH2. In
anot her aspect, preferred exendin derivatives of

Chem dahndthemaspect) prefeyrel exedidins deniaives of GharhicalsFodna]a I may be
H's, or and nore preferably Ala or Hi's; Xaa2_i

Tyr,
thpge Whef@if&a%iwla,ﬁiw b, smerearafeeadlnala 9(aljiS;ZX|a§?sis Ala or
G PR MR KB 1 HR8 TR or et xan22

a3 lor APAthiRRI AR DAeNe B8N Xa3e! Xah$6) Xda0M iddeXaa38 are
group consi Sting of Pro, honoproline, thioproline, and
iNdependtralyaseianeed Xan3ke goupeongstingyaf, Pradtbnmapreline, thioproline, and
ﬁreferab,ly Ser; and preferably ZI is - NH2. Accordi n? .
wliafalanipecXaa3dyis pres P& rlysandsipers: prefesghby Sar; | apd preferably Z1 is -
ferred exendin derivatives of Chem cal Formula I
"be those wherein Xaal is Hs or Ala; Xaa2 is Gy

?(raaéd i%scc@?goirﬁﬁ?r ;%S%(egi?gyi gfeféﬁfe‘d; asfRed dspedthiBy Preftrdd exendin
derivatives of Chemical Formula I may be those wherein Xaal is His or Ala; Xaa2 is
Gly or Ala; Xaa3 is Ala, Asp, or Glu; Xaa4 is Ala or Gly; Xaa5 is Ala or Thr; Xaa6 is
Phe or naphthylalanine; Xaa7 is Thr or Ser; Xaa8 is Ala, Ser, or Thr; Xaa9 is Ala, Asp,
or Glu; XaalO is Ala, Leu, or pentylglycine; Xaall is Ala or Ser; Xaal2 is Ala or Lys;
Xaal3 is Ala or Gln; Xaal4 is Ala, Leu, Met, or pentylglycine; Xaal5 is Ala or Glu;
Xaal6 is Ala or Glu; Xaal7 is Ala or Glu; Xaal9 is Ala or Val; Xaa20 is Ala or Arg;
Xaa2l is Ala or Leu; Xaa22 is Phe or naphthylalanine; Xaa23 is Ile, Val, or tert-
butylglycine; Xaa24 is Ala, Glu, or Asp; Xaa25 is Ala, Trp, or Phe; Xaa26 is Ala or
Leu; Xaa27 is Ala or Lys; Xaa28 is Ala or Asn; Z1 is -OH, -NH2, Gly-Z2, Gly Gly-Z2,
Gly Gly Xaa31-Z2, Gly Gly Xaa31 Ser-Z2, Gly Gly Xaa31 Ser Ser-Z2, Gly Gly Xaa31
Ser Ser Gly-Z2, Gly Gly Xaa31 Ser Ser Gly Ala-Z2, Gly Gly Xaa31 Ser Ser Gly Ala
Xaa36-Z2, Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37-Z2, Gly Gly Xaa31 Ser Ser
Gly Ala Xaa36 Xaa37 Xaa38-Z2, or Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37
Xaa38 Xaa39-72; Xaa3l, Xaa36, Xaa37, and Xaa38 are independently Pro,
homoproline, thioproline, or N-methylalanine; Xaa39 is Ser or Tyr, and more preferably
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Phe or napht hyl al anine; Xaa7 is Thr or Ser; Xaa8 is
Ala, Ser, or Thr; Xaa9 is Ala, Asp, or GQu; XaalOis

WO Ab®/111%u, or pentylglycine; Xaall is Al a or BEeT/KRXeml080397

is Ala or Lys; Xaal 3 is Ala or An; Xaal 4 is Ala,
Leu, Met, or pentylglycine; Xaal 5is Ala or Ju; Xaal
is Ala or Qu; Xaal7 is Ala or Gu; Xaal9 is Ala or
Val; Xaa20 is Ala or Arg; Xaa2l is Ala or Leu; Xaa22

3 oo s ORI A0Sk Y223 e o Mo oK Xags, Xass,
%Lx )SE[ %:é%ﬁgl%gaag(?a%gaffﬂa% Of(ﬁjgﬁu )&iﬁgézéaﬁ Qkf)a&?yXaam

ﬁae\Q‘lZXaaﬁ Wdaby Xa28, XaL, afd Xahd§/ arSosla, zindsﬁhenZXaalqsyHls Arg,
Gy Xaa3 1 Ser Ser-72, Gy Gy Xaa3 1 Ser Ser Qy-Zz2,

@];yrgtyea)z{aa&lo@éxﬁsxaa@hyd Kaaf @ay b&Ala.G y Xaa3l Ser
Ser Xaa 2, y X a3l Ser
Xaa36 %%feﬁyzpre%@é e@ryp enseﬁ ? ma&seclude those

e dibids igigégﬁ%?cy%a%ﬁé‘ L8 S%r*ﬁaaﬁgf%“n@‘ff?@‘?%ﬁ&wamn

%r?al | gepeTiends/v57280, orh eHHRe réé{ ' ﬁiﬁh inNTRY! Phdvigond' Application
N-met hyl al ani ne; Xaa39 is Ser or Tyr, and nore

/6628 pivliSh are lwndayZﬁcorpora@dlbgrrefeNiﬁ% provi ded that no
nmore than three of Xaa3, Xaab, Xaa6, Xaa8, Xaal O Xaa
|, xdxcordingfq an expesially pesferssd agpent. proyigsd Are gampounds where

g?@% %Xﬁ‘glﬁ% ’Vv?}; %ﬂtgﬁ@?xgl%?_l ah(a%ﬁ)?e pé?éarg%ly L%ﬂ%r )éﬁﬁ'%%lycme and
X250 A dBe, TAa4r naphthyXaafindlayd hﬁ)r@b@ferﬂﬂ? Q"hb at h¥phthylalanine.

preferre corrpounds of Chem cal Forrmula | may include
Thess eomnpoundy wil ebedadisrsusapiiblese guehntesdegraddlon,| iotINosvit® and in

to 93 set forth in PCT applicatiqn Serial No.
‘ptfra/wgeil/azmsg smth?%éﬁ%@qmwnéh in U.S. Provisional

Appl i x?ta!ng{ﬁgp%{)og ?cgeg exé,@{ilil& MRl GivaE 5 azﬁy afsB‘GR 103 %aeegompounds

by re ere 0 an especl pre erre

Iggﬁs%ﬁed BY CHéMARE RdrfutOIToe ik ?h‘éﬁﬁée@uﬁ@a@ﬂy afcdphablshlts.
al

, , or pentylglycine, nore preferably Leu or
pent yl(Ghgmicaldlormmth IKpa25 i s AI a, Phe, Tyr, or
napht and more prefe Phe_o

napnt KA SRngaeT Aesd XS o] [TaaheX s Xeal0 Xaall Xaal2
)?&53%?&55191' ia&f’s %hﬁ?%‘éﬁ dagraaas! Ea20b%cx | ?kﬁéii Ka23 Xaa24d

during synthéesis o
Xmm%mnzanot her aspect, the exendin derivatives
may al so incl ude the conmpounds represented by Chem cal
For nulwdetdin or t heir pharmaceutically acceptable salts.

Xaal is His, Arg, Tyr, Ala, Norval, Val, Norleu, or 4-imidazopropionyl;

Xaa? is Ser, Gly, Ala, or Thr;

Xaa3 is Ala, Asp, or Glu;

Xaa4 is Ala, Norval, Val, Norleu, or Gly;

Xaa$5 is Ala or Thr;

Xaa6 is Ala, Phe, Tyr, or naphthylalanine;

Xaa7 is Thr or Ser;

Xaa8 is Ala, Ser, or Thr;

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;

XaalO is Ala, Leu, Ile, Val, pentylglycine, or Met;
10
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(Chem cal Fornmula I1) Xaal Xaa2 Xaa3 Xaa4 Xaa5 Xaab6
Xaa7 Xaa8 Xaa9 Xaal O Xaal | Xaal 2 Xaal 3 Xaal 4 Xaal 5

woXeml1179%aal 7 Al a Xaal 9 Xaa20 Xaa2l Xaa22 XaRCBKRAGBH00397

Xaa25 Xaa26 Xl -ZI, wherein Xaal is H's, Arg, Tyr, Ala,
Norval , Val, Norleu, or 4-imdazopropionyl; Xaa2 is
Ser, Ay, Ala, or Thr; Xaa3 is Ala, Asp, or Qu; Xaa4
is Ala, Norval, Val, Norleu, or Qy; Xaa5 is Ala or

Thr; Phe Tyr, or napht hyl al ani ne; Xaa7
i s Th&aéfl QIO)'(§S’8 |s AI a, Ser, or Thr; Xaa9 is Ala,

Nor val ) or Gu; Xaal O is Ala, Leu,
He, aaygkn’%%h&m ne, or I\/Et;XaaI 1is Ala or Ser;

Xaal 2Xa§11\lsaAl@rorK}1§, Xaal 3 is Ala or Gn; Xaal4 is
Al a, Leu, He, pentyl glycine, Val, or Met; Xaal 5 is
AI a OI‘X@I‘ﬂ:IiS MaaLels Tiespenitylglycingl Vial, o&ldlet;7 is Al a or
g |£ or Val; Xaa20 is Ala or Arg; Xaa2l
|s AI 5 Algor G NHe- R(vvhereln Ris Lys, Arg,

I ot in or branched al kanoyl, or
cycl ogﬁﬁeﬁ‘%é’éﬁggﬂ ); Xaa22 is Phe, Tyr, or

napht hydadt anAlaer G@a23 is He, Val, Leu, pentylglycine,
tert-butyl glycine, or Met;

Xaal9 is Ala or Val;

Xaa20 is Ala or Arg;

Xaa2l is Ala, Leu, or Lys-NHe-R (wherein, R is Lys, Arg, C1-C10 straight
chain or branched alkanoyl, or cycloalleyl-alkanoyl);

Xaa2?2 is Phe, Tyr, or naphthylalanine;

Xaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine, or Met;

Xaa24 is Ala, Glu, or Asp;

Xaa25 is Ala, Trp, Phe, Tyr, or naphthylalanine;

Xaa26 is Ala or Leu;

X1 is Lys Asn, Asn Lys, Lys-NHe-R Asn, Asn Lys-NHe-R, Lys-NHe-R Ala,
Ala Lys-NHe-R (wherein R is Lys, Arg, a C1-C10 straight chain or branched alkanoyl,
or cycloalkylalkanoyl);

Z1is -OH,

-NH2,

Gly-Z2,

Gly Gly-Z2,

Gly Gly Xaa31-Z2,

Gly Gly Xaa31 Ser-Z2,

Gly Gly Xaa31 Ser Ser-Z2,

Gly Gly Xaa31 Ser Ser Gly-Z2,

Gly Gly Xaa31 Ser Ser Gly Ala-Z2,

Gly Gly Xaa31 Ser Ser Gly Ala Xaa36-72,

Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37-72,

11



Xaa24 is Ala, Gu, or Asp; Xaa25 is Ala, Tip, Phe,
Tyr, or naphthyl al ani ne; Xaa26 is Ala or Leu; Xl is

woLgms/1Am7 Asn Lys, Lys-NHe-R Asn, Asn Lys- NHeP&I/KR2008/000397
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Lys-NHe-R Ala, Ala Lys-NHe-R (wherein Ris Lys, Arg, a
A -d O straight chain or branched al kanoyl, or

cycl oal kyl al kanoyl ); ZlI is -OH, -NH2, dy-Z2, Gy
Ady-Z2, dy Ay Xaa3l- ZZ Ay Gy Xaa3l Ser-Z2, dy

Gy Xaa3l Ser Ser-Z2, q(gxy Xaa3l Ser Ser Qy-Z72,
Gy GOy s Xradeperder C{]J’ InKaadppXaadi\Xaap§-22aan1 Ser

xan3s QERIT SRR y‘%&%@? a3l X0y X ke

Xaa37 (Xaadfr 310'Xaag6§ Xehy7, $8@Xad3 O8k i %?eﬁe)ﬁtlﬁ'sélectcd from the
Xaa36 Xaa37 Xaa3B Xaa39- 72, (wherein Xaa3l, Xaa36

gfaa tonsistihgXeABo, aln(nnopndlemae rﬁdﬁylpt I4y{y$>e Itla'opneﬁné erllt}I'lglycme N-
qr oup consisting of Pro,
3

kylpntplehisie, ap r@lh@@l%lpﬁéiaaﬁlaméqrp)é i ngﬂ;l& if eOHé’r‘idNHZ)

N-al k IaI Xaa39 s or; 2

"Ny Pyt By np AR0R i Tiee O Xekr 1B K3, el s, xawo,

%@ﬁ@ X4380, X828 X a8 KaaXBaKEA15X3@a16, Xa2{32Kaa19CR4a30, Xaa2l,
Xaal 4, Xaal'5, Xaal , Xaal 7, Xaal 9, Xda20, Xaa2l

Wﬂ,Xé@éZ&ndaMa)@&?ﬁ Alg adawhandXablkeris XHisl, Atg, Hi'gr, or 4-

) g Tyr, or Aim dazopropionyl, at |east one of Xaa3,

X azwmmmmbatgleiast one R Xepdaadeandekeadds Alaler i vat i ves

o Sk SR, B SRR T oA iy oo
Whé&einAXHad2ZO0R1QPI ARY INorval, or 4-imidazopropionyl, preferably His, 4-
imidazopropionyl, or Ala, and more preferably His, or 4-imidazopropionyl.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa2 is Gly.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa4 is Ala.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa9 is Ala.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaal4 is Leu, pentylglycine, or Met.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa2$5 is Trp or Phe.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa6 is Ala, Phe, or naphthylalanine, Xaa22 is Phe or naphthylalanine, and Xaa23 is Ile
or Val.

Preferred exendin derivatives of Chemical Formula II may be those wherein Z1
is -NH2.

Preferred exendin derivatives of Chemical Formula II may be those wherein
Xaa31, Xaa36, Xaa37, and Xaa38 are independently selected from the group consisting

of Pro, homoproline, thioproline, and N-alkylalanine.
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or Ala, and nore preferably H's, or
4-i m dazopropionyl. Preferred exendi n derivatives of

woQmsmimalr Fornula Il may be those wherei n XaaPCTA&R0B/000397

Preferred exendin derivatives of Chemical Formula II
may be those wherein Xaa4 is Ala. Preferred exendin
derivatives of Chemcal Fornmula Il may be those
wherein Xaa9 is Ala. Preferred exendin derivatives of

Chem cal . Formul a1 1, nmay, be se. ei al 4.is )

Leu, E’é#ﬁvpé eyendi dertyatives of Rémist Earusla iy be those wherein
iovakl f ' romula Il nmay be those

%E%)’Pé?ﬁé 2225 'S ?%Pa%l}ygﬁé. Preferred exendin

deri vaéfensd efendhiederivalivdsOTTHemidal FOBNuIREI fBPHE those wherein Z2
wherein Xaa6 is Al a, Phe, or naphthylal anine, Xaa22 is

i#RNH2r napht hyl al ani ne, and Xaa23 is He or Val.

Preferred exendin deriyvativ of, em cal _Formula |1 .
may. b HREECHARRSIVas! GhepiicabF arayls dma B diose wherein 21
defipwat i ves of Chemical Fornmula Il may be those

wheréi n Xaa3l, Xaa36, Xaa37, and Xaa38 are

i ndepengtentd yx&arlie ab@ehtived B IOMmEdad WormaIa sl $hdynBe @lose wherein
Pro, honoproline, thioproline, and

Xeadlkig| LpisalHad® Bvledreins Bdisdxesndirg, ete€i+CH0i siragghpfchain or branched
gﬂem' ﬁal Formula Il may be those wherein Xaa39 is Ser
anpye). and preferably Ser. Preferred exendin

deri V%ét%g‘g’(li g&ﬂ}g&é@?ﬁﬁ% lel%iéai FWIHQ il Ih%? iﬁg\; glgs% ¥vherein X1

wher ei n ererred exendin deriv

S8R L, LQINFE-R Adn, @EybﬁH@RSﬂagﬁ/ﬂé@imRZb Liys, AR18r a C1-C10
Pr gef errgd exendi n derivati ves of em cal Formula |1
stenjghd ehaih os branphedeillanxgla21 i s Lys- NHe-R (wherein, Ris

;%/E’an%%ﬂrgc{ egn_dgl é?arlsvta‘[i\a}ésgo'}I Clg:ehm%iceﬂ F%rrmgfaal? cr:rllqa%dmclude compounds
having the amino acid sequences identified as SEQ ID Nos: 95-110 set forth in
W099/025728. The exendin derivatives of Chemical Formula II may include
compounds having the amino acid sequences identified as SEQ ID Nos: 5-93, as
described in PCT application PCT/US98/24210, filed November 13, 1998, entitled
“Novel Exendin Agonist Compounds”. In another aspect, the exendin derivatives of
Chemical Formula II may include compounds having the amino acid sequences
identified as SEQ ID Nos: 37-40 set forth in W099/007404. The above documents are
hereby incorporated by reference.

The abbreviations used in Chemical Formula I and II stand for the following.

“ACN” and “CH;3;CN” refer to acetonitrile.

“Boc”, “tBoc”, and “Tboc” refer to t-butoxy carbonyl.

“DCC” refers to N,N'-dicyclohexylcarbodiimide.

“Fmoc” refers to fluorenylmethoxycarbonyl.

“HBTU” refers to 2-(1H-benzotriazol-1-yl)-1,1,3,3,-tetramethyluronium
hexaflurophosphate.

“HOBLt” refers to 1-hydroxybenzotriazole monohydrate.

“homoP” and “hPro” refer to homoproline.
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Preferred exendin derivatives of Chemical Formula Il
may be those wherein Xl is Lys Asn, Lys-NHe-R Asn, or

wWOhkgsANMe7 R Ala (wherein Ris Lys, Arg, or a CPeUOKR2008/000397

strai ght chain or branched al kanoyl). Preferred

exendi n derivatives of Chemcal Formula Il may include
conpounds having the am no acid sequences identified
as SEQ I D Nos: 95-1 10 set forth in W09/ 025728. The
exendi,n derj vatjves, of Ch Forrmula Il may include
con‘pouﬁ@%’“ﬁa@‘? g r%fﬁﬁtﬁ l%lé‘éﬂ}%nces i dentified

as SEQ cribed in PCT application
PCT/ us&gﬁ&?g%sg %ﬁh%‘?%oq‘%? er 13, 1998, entitled

" Novel”nExend“BGAZORES to H&HIP %h}:y@ﬂfé I n anot her aspect,
t he exend| n deri'vatives of em cal Formula Il may

i ncl ud’&tdahmfcmdstenaary-rbgtyﬂglycmm no aci d sequences
identifjed, as J,D Nos: 37-40 set forth in

W09/ O M2 anq*héprﬁbé‘?f%r tQdbigRINPE. are her eby
i ncor pgm&g?enf%% & ?fhgrdrs?'}%rolgge abbrevi ations used in

Chem c and for thefollovvlng

- "ACN' “apRlp” (RIS 416lRxypRliAcet onitrile. "Boc"

"t Boc", and "Thoc" refer to t-butoxy carbonyl. "DCC'

r ef er ¢NAG NAG Ki¢ferdite Wedlloylghyginear bodi i m de. "Fnoc" refers
to fll;,ore%[ t hoxycar on | . "HBTU' refers to

2- (1 H DEH? &5 & Nralky yeqtylglygmg -tetramet hyl uroni um

hexaf . refers to

1- hydr g?% eg?rglﬁ%rzl%’vgl%nohydr ate. "honmoP" and "hPro"
referjaq ﬂ?@ﬂ%%!@émﬁ&hihwlt& exidin’ fEnent€beAerivatives may have a
N-net hyl al ani ne. "naph” refers to napht hyl al ani ne.

C pGinmsdsubstiluged oxeﬁcm—suhstlmmdt withlapcarmide growgy (ahdrmzﬁ)e bs selected
%o tertiary-butylg CI n "ThioP' and "tPro" refer

RO BioRSons aEepT exer i d(-gb S SEARRS G D1 sisodinlg ) amide,
JX%B& §1§4(i-%051 (@E&r@(m.%), r43§€:nd1n-4(1-30) amide, exendin-4(1-31) (SEQ ID

NO: 5), exendin-4(1-31) amide, “Leu*Phe exendin-4(SEQ ID NO: 6), “Leu®Phe
exendin-4 amide, and their pharmaceutically acceptable salts.

According to the preferable embodiment, the controlled-release composition or
microspheres may contain exendin as an active ingredient in the amount of 0.1 to 10
parts by weight, and more preferably at 0.8 to 6 parts by weight, based on 100 parts by
weight of the composition or microsphere containing exendin, biodegradable polymers,
and coating materials. When the amount of exendin contained in the composition or
microspheres according to the present invention is lower than the above range, the
efficient effect of exendin cannot be obtained, and when the amount of exendin is
higher than the above range, the initial burst of exendin is increased, thereby causing
side effects due to an excessive initial burst, and thus it is preferable that the amount of
exendin is within the above range.

The biodegradable polymer refers to all polymers that do not harm human
beings, because when it is administered into the body, it can be slowly degraded and
excreted. The biodegradable polymer may include one or more selected from the
group consisting of polylactide (PLA), polyglycolide (PGA), poly(lactide-co-glycolide)

14



"NAG' refers to N-al kylglycine. "NAPG' refers to
N-al kyl pentyl gl ycine. "Norval" refers to norvaline. In

woaogsriefer abl e enbodi ment, the exendin fragnmenPET/&R2008/000397
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derivatives may have a C-term nus substituted or
non-substituted wth an am de group, and may be
sel ected fromthe group consisting of exendin-4(l-28)
(SEQ ID NO 3), exendin-4(l-28) am de, exendin-4(l-30)

FEE3) posrtSec b Gt o R HE s b pTlactoe

& P ol e i Aprdr e o) BREOPL SribECabfme and
ﬁ&yétﬂﬁeﬂ?g]ﬁéo? PRGS, ﬁﬁ@%@iﬂ' tH®Bhe of %r@?ﬁiyh@ri ffdy 'Rl igage form of a

conposition or nicrospheres may contai'n exendin as an
apblyneeriongismtple ntixture. t he amount of 0.1 to 10 parts by

wei ght and nore preferably at 0.8 tgo 6 parts by
wei ght'or pxaieple.dhe gmegfg{ﬂq@e Bglym@r gy bgfong |pg more Selected from the

GBUROSurk e bt hGLORRRELE FRAALR 1 GXF " ilisigg of RGS02H

(weo ABTY .29 UL EREISN3IAQMY D920 1044 BE/e§ CARIORGE0M (PV=0.45 to
n1crospheres according to the present invention is

0.60velL/$h havihg ehabeetide:ghnglkide tatio @ﬁ t |1;:amhRG37fS12Hc(IV&D 14 to 0.22
exendi n cannot A be obtai ned, and t he anmpu

dghbaving gerpgidisielyaekide raiio %ﬁobi/%irp&h@%cﬂd@h@lm 1&292H (Iv=0.16

it 2L e ST QYGOSR b aR R &R Bl Bogpuinger

IngelRéiaf 86RPAR), (h@mahine glgusﬁdeoéo-gpyeafae% 15950DLMA (meo 15 to

above range. "The bi od’e e poly féfers to all
(005 i) SUSCBL o (Vo0 Xicto O Lctfl), bed HESODIbEALTED, amno 48 dL/g),

s adm nistered in he_bod it.can be sl ow
w@gh atfed CoplyRSIS r Broyie Tﬁ% bals?dﬁ‘gﬁa&m@er qiyﬁ:@mpfwa{y (formerly

Aﬁ(% ?se(r' fipang), L?%‘t%a%ﬁl&e{ gt?d fcé?éﬂéfdg ?%%rgiulpl R0 thefid9

pol y( |Il@§ﬁ(btﬁ&’e@;9e<ﬁ| th6 BldddeoalaBI&Pdlyniee hmgraemo@ﬂyﬁér-sugar complex
pol yanhydri de, poI yhydr oxybutyric acid

wbérymalmughlast:oumed with pol yal kyl car bonat e, and

copol ynmers of one or pore polynmers and
pol ye®hprbmfry sdpctedeapm \iher EPHP ¢ srISEHBE off mplactides (PLA),

&q&%g&lfdegﬁy(ﬂg‘é‘i\w g)%‘ﬁft(lﬁé’t‘ C{)QI %lgc&gﬁ% yn%(?‘d[r?ér Emg&ttﬁoesters
OMany diBs Ep I Ph RS BButyrRMeidd &polycaprolactones, and polyalkylcarbonates,

a copolymer of at least two of the polymer group, or

a copolymer of polyethylenglycol (PEG) and one of the polymer group.

In an embodiment of the present invention, the polymer-sugar complex may
refer to a complex wherein the polymer is substituted for a hydroxyl group of the sugar.
The sugar may include monosaccharides and polysaccharides which include 1 to 8
saccharide units, wherein each saccharide unit includes 3 to 6 hydroxyl groups, and
straight chain sugar-alcohols including 3 to 6 hydroxyl groups and having a molecular
weight of 20,000 or less. The sugar-alcohols may include mannitol, pentaerythritol,
sorbitol, ribitol, and xylitol. The polymer couples with the sugar at three or more
hydroxyl groups present in the sugar.

The polymer-sugar complex according to the above embodiment has in vivo
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group consisting of poly(lactide-co-glycolide)s (PLGA)
consi sting of RGO2H (I1vV=0O 16 to 0.24 dL/g), RG503H

WO 008107982 to 0.44 dL/g), and RG504H (1V=0.45 POTAKRAMS/000397
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dL/g), having the lactide:glycolide ratio of 1:1, and
RG752H (1VvV=0.14 to 0.22 dL/g) having the

| actide: gl ycolide ratio of 75:25, polylactides (PLA),
R202H (IV-O 16 to 0.24 dL/g) and R203H (I1V=0.25 to

0.35 dL/g).. which ded h
PRBETiRAE p]lmllfléﬁﬁléﬁﬁ, pg]g}eggl%lls %oup ed w1t?1 srulggr Tas various degradation

SR XT84 oA B30 Al b romer

ARk A thé IbY gg a3 th@eford & Mdy Bd suitidleCldr @ﬁ@bl@@@hdﬂw Polymer.

provi ded by Lakeshore Bi omaterials Conpany (fornerly
Al kepretesallo nguabodimentiSAhe tpalsinmgy-sagdracomplex gingy d1>e| dePLA-glucose
ratio of _1:1; and the_ like. 1n another aspect,

sy 2B E R EuERse FRBplGtR T Bé’lé}fbnglyﬁ%ﬁe COMPIGX a@wml%ihe PLGA-
¥W &lse Ic %le%l'ﬁga?yrb ne%%%ﬁllggge ?&Hown? RR{CYuggr sel ected

froup consi'sti €s (PLA),
pol ygI yc I |d@ .. (P&, poly(lacti de co-glycolide)s
(PLGA), or \hoest ers, pol yanhydri des,
pol yhydr oxybuy# S ds, pol ycapr ol act ones, and
pol yal kyI ca: ' copol ymer of at |east two of
the poly

ro g | ol ymer of polyethyl englyco
(PEG AOne of t poI ﬁgr group. In an enbodi nment
of the present invention, the polyner-sugar conplex
may refer to a conpl ex mhereln t he pal yner
subst il ke éorftmlleé -Telgase grigrosghesap agsordipg te @I@eapresem danvention, the

GHFRR 1T e 91 g BGEERHPY W RE O pobPRT i B GfiBR burstof
é@ﬁ&x‘ﬂaﬂie%%%é\ﬁenhﬂg? tﬁédﬁc& @féc@s &u fﬁ%'ex%s@i‘*&@%mh@l%rst The

strai ght chain sugar-al cohol's inclu

igdirgradablegrobymer maydbdaseid wgttmum:iyelunitaron\nf ivigabsityt
20,000 or less. The sugar-al cohols may include

manni /the ﬁ@ﬁfoé]@ﬁﬁlﬁ?ﬁet qqmp%ﬁm. gegording g the| Pl’e%’FﬁB invention, the

¥cllc=;g}5?.(iélb ?‘85% ﬁllmer cg gsf Fq{t;{rh%glsvﬁ gﬂga ctﬂgle 1ngred1ent the
Iél'lﬁerwh%i’@%ﬁ ﬁl@ﬁﬂﬁkﬁﬁtlﬁ‘QS@r Jisbkith Ooft B ﬁ@?f}h%r fails to effectively

embodi nent has I n vivoproperties simlar

meseynethet desive iisgredient| derebyt incieaging thehmstial Ehurw,uand an excesswely

degradation_rates dependi ng on the _kind of the poly
’gd’lscaﬁﬁ’ P theepelaeet chusen Adacross in s gpﬁaérre ﬁ%?ds%‘é‘int of the

eB;tlgca elél‘g ghﬁ%lF %qu'yﬂgécerga%{neg It}tle ‘Toava ‘?abslutyt ﬁlereof f orn tli]le present

invention, not only the biodegradable polymer but also the coating materials contained

in the composition play a role of controlling drug release, and thus the biodegradable
polymer having a relatively low viscosity can be used. Therefore, in order to
effectively control the initial burst of drug and improve the bioavailability, the intrinsic

viscosity (IV) of the biodegradable polymer, which is measured for a biodegradable

polymer dissolved in chloroform at a concentration of 1%(W/V) at 25°C+0.1°C using a
Ubbelohde Viscometer, may preferably be 0.1 to 0.6 dL/g, more preferably 0.15 to 0.31
dL/g, and even more preferably 0.16 to 0.24 dL/g.

In the composition, or the microspheres of the present invention, the
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In a preferabl e enbodi nent, the polymer-sugar conpl ex
may be a PLA-gl ucose conpl ex, a PGA-glucose conpl ex,

WO Q0081 PRGA- gl ucose conpl ex, wherei n the PLGABCTERRE08/000397
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conpl ex may be one having the foll ow ng structure: In
the controll ed-rel ease m crospheres according to the
present invention, the coating |layer forned on the
surface thereof allows effective control of the

initia urst of xend| t hereb reventi.n sid
Ripdegradab E‘aﬂ%le‘éﬂlebi’ YR gﬂ%@gﬁ m@tr%h ?qr. @Fseswpgtthe Jﬁﬁ%ve tngredient

rﬁl &4 eggeagﬂ 0(919110}11 t E@éll e@h}é‘ﬂe ROt Yy the composmon or
Sl ooty gl Rpae e adle Yoy the

i on VI SCO contr
t‘Pl@ Efﬁ@t%’sﬁhe@é’s Iﬁ&}cﬂfefﬂrﬁﬂy b9 85 heop 8@?@&1 by W¥ight, bad mo?d"ﬁreferably 91
bi odegradabl e pol yner plays a role as a matrix for
for 89 eavtis oy edghdc based om glr()édpaaftst by tweighix efdian compemon or the

ff ly | f th i
m&r%ﬁp?lgref ?&é&@%ﬁ’t@g %@rﬁ% dsgﬁﬁ#&ée ﬁ)ﬁ@ﬂ%&d ﬁﬁpd C?ﬁgl.géwenal(s)
I ncre antﬁl{% 1}}5{3{15 1§‘lus§f‘fo§hrev9ﬁ'tﬂ1 cgﬁﬁ%%fe%{s%l %d%&@asmg the

VISCOS ner cadses a crease
El@i@hlabﬂge@ﬁﬁg a@iRUA re@ﬂ‘enﬁ Bed arthe YiflclobiHesd! d'f 'ﬂﬁe present invention,
t hereby decreasing the bloavallablllty thereof. In the

ib meyetret ini the dorni ofia cndtingolaygr arhthe sudaeythactabl eTIp:o¢qam3g material

B85 00 PO selolsd R bHC SBiioAeR B RePLidess Siberganic nittogen
t d I

ou g%osﬂfé @dg%ﬂﬁﬁfn@ﬂ%ﬁi %#Qh&ﬂﬁé %"ﬁ)ﬁh@ glg?igé %?ﬁdl}{? ahd their

dﬁrfvﬁﬁ{'ésV elle %@I}Jpé}@tidet 1’ﬁ§y imRiude @ tobl@r shin® factdk Ughdami6re preferably 2
i nprove the Dbioavailability, the intrinsic VISCOSIty

tol pmafo adids, bnduding adalbl eqrelsgleeied from etginise, lpsiserand histidine.
f | | | f
Orbﬂzg%ﬂ? g?x{%ﬂ%gmﬁq O srl%grlnggggy\ll d I@,gpﬁgicge{n?mg raglldgt thereby

er Lher
SRL L5, BERIRL ! sorBURBIE G ARRS: Paf it 2 Attt Ly
et dr-ahd, YGR-11-61i¢, (GR- 1246 Glyg - Gller-lmsangmp OSHisi@ly, LMis-Leu, L-
the m crospheres of the present invention,

I@YﬁechméngI ab+Iéls1<ioV9heL Ipisdysys Lel.ys- IazLya-hﬂrbysr,u k-IfysrL-Thr-L-
iing the active i di ent duri.ng rel ease and

BT Turir ey nd el Gk o Wier " cpiopif it sompond, gnay be

(?gﬂg%s‘ggh etghr%hgnd'@hgzggpher es may preferably be 85

and nore preferably 9 1 to

99 parthe cbﬂteﬁ@d)ﬂlhé codiﬂngﬂat@Inaljc@Qtaﬁ@Htlﬁ thycoMpogitfondf the present
the conposition or the nmcrospheres containing the

ipxemidinnor enatedleqr the aticeosplrgsywraysprefesabdy bo 8tO1rtg S parts by weight,
terial (s)..The coating materjal .is use or .
Serst m%%raé&y: 0208 R'Y Bt Vaieht, b?é?—cﬁa%ﬂﬂé Peffg by weight of the

composition or the microspheres containing exendin, biodegradable polymer(s), and

coating material(s). An effective control of drug release cannot be obtained if the
content of the coating material is lower than the above scope, whereas the effect of
controlling the initial burst is not additionally increased even if the content of the
coating material is increased to higher than the above scope. Thus, the above scope of
the content of the coating material may be preferred.

Each controlled-release microsphere according to the present invention has a
smooth surface coated with the coating material, and an average size of 1 to 50 pm, and

preferably 5 to 30 pm (see Fig. 4-b). Such smooth surface of the microsphere allows
17



bi oavail ability of the active ingredient, and in the
m cr ospheres of the present invention, it may be in

wobtbs/1fitem of a coating | ayer on the surface tREeT&®2008/000397
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The coating material nay be one or nore selected from
basi ¢ am no acids, polypeptides, and organic nitrogen
conpounds. The basic am no acid may include arginine,
| ysine, hi sti dine, and their derivatives. The

pol ypepti de include 2 to 10 am no acjds,. and

grhisvemspy qf effeﬁ vesingial hersteanirel andrﬁeqceﬂéﬁnﬁ Bloéﬁ?éla@khtWDr e

sel ect I ni.ne Sin and S i.ne. The

ol yptikge Maorkantdiy A" Fhe PRRRIRL R miiiphere or 2

A&y ﬁex%'}]r%%r&?frgﬁq thé QSﬁlﬁQ@i’[l@ﬁ( Bf ﬁietﬁré‘éénﬁmb@ﬁi&l is coated with the

propert or exanple e pol ypepti de may be

¢oaAhg-rﬂLa{d:ﬂueﬂ zh.lldwlﬁg prevRntien oPlar exCsgivk -ihftial burst and an increase in
-LHlsGIﬁ y-L-Hi s-L-Lys, L-H s-dAvy, L-H s-Leu,

l@gg}@lla‘p_ﬂl'q}yr chyganngt Hies ob_tamgd in_they sopven{ignal exendln-contammg

Fissdthis. Y B, Prbter. s Bmmmwa% 51 5Eidi Rl Hous side

&afechd SRthl RS onGifA hhiNeR Sheatdch, andie HRE ahd Kfs ithB %ry important to
content of the coating material contained in the

loorptisiititiahburft antvenptoesSe ot belowe ntlhe kontovlledaaleest miordspbere or a
m cr ospheres, may prefer ablty be 0.01 to 5 parts_by
m&rwberems%pam Bomrthe epmposjiion @fl@letpéessntplawrglowllomng lowering

[ b d 00 h
B MBRED: RO TG LR b g T oad g docrease he
RIOSRLE LRI BdRMiVERAS @))endﬁ‘lnéi)n%?ﬁhg @Qntimfeﬁ[rbféhéesrﬁtcr&ﬂhere the

effective control of drug rel ease Cannot be obtai ned

inftial berst amicmnt faf thehiaittab doun gayepreferatly ite $%vear bdlbmnand more
t he above scoP whereas_the effect of control|ing the
praferabdy 1iardelavs apgeasier by amén vitfo release dar éeSé‘vb%i herein.

of the coat

hi aher Tealr B et iut e e Blet DL ¢ Job B0 3 B prcesive

iR Gk SO exehdinli@ntfahs TicPRpEIrER brepaiéd Eél@\fe%flfn@ﬂ methods.
Each controll ed-rel ease m crosphere according to the

IHowewn; miostvefsuchnatteampta timtmohibve sudcasstul qnateem[om dfhth¢ leecessive
coating material, and an average size of 1 to mm,

gkl ppest éa\é?ownfspmlew lwhetsfé\é ptplyreleasgps vl tbwatlﬂ burst is

t he here a achi
BHeaBEL oBry ol R R A G Res R BRGV R Qo drug. However,
1Ak AAVAsHHRRIS! dflitle prefidnt kfvehiish SsHME A icoAY la§&rdﬂthé &ating material
controlled-rel ease m crosphere or a m crosSphere
qr thpauefded thoreof, bl owdngpeffictive nomifol tofi ¢hepimétsat burst fv eentdverthe side

is coated with the coating materjal, aIIovvlac(lq )
qifestpediici torthe Fxeassiag duitial st and phpiny Jasting and apfficient release of

drug Eoegc%?e\)e "Lxcellent bioavailability.

In an embodiment of the present invention, the composition or the microspheres
may additionally contain excipients such as protective colloids and/or stabilizers.

The composition or the microspheres may additionally contain one or more
protective colloids selected from polyvinyl alcohols, albumins, polyvinylpyrrolidones,
gelatins, and the like. Although the protective colloid has no special effect to prevent
the excessive initial burst of exendin contained in the microspheres, it plays a role to
prevent aggregation between the microspheres and improve dispersibility.

Considering such role, the content of the protective colloid may preferably be 0.02%
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bi oavail ability, which cannot be obtained in the
conventi onal exendi n-containing mcrosphere. In

wopenstiimal ar, an excessive initial burst of exeaTikmR2008/000397
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causes various side effects, such as vom ting, nausea,
headache, and the like, and thus it is very inportant
to lower the initial burst anount to 5% or bel ow. The
controll ed-rel ease m crosphere or a mcrosphere

repared fromthe conposition of the present invention
EW{\&M%@ %M/Wﬁg based anelhe yecightpfofifCcomppsitipn of Mg migrospheres

l%%ﬁl exe? efﬁll‘gqxg}e: I%l}%:lgzggdén% c%gﬁlﬁgdx%%%ntaﬂg si de

contal ni n
Cont r 9 L @ditibg) 1ﬁ%¥&er% %ﬁﬁ)ﬁ’@ ﬁ{eestaﬁlh@' dffthd hﬁéroﬁﬂ‘l%fets during freeze-
amount for the initial hour may préferably be 5% or
dryingwtheacuanpositnporehe netroyplibtésaf the bmacntasveman ungydadalytionally
an in vitro rel ease test described herein. There have
GEHN PEFIPIOY selectarpiram; mangipdy trehpdossi suereser sediymyepgbxymethyl

SIS AT Bt 2h bt Bnolt Fef EWFHEE PO, Aol Fhore preferably
HenerRIw) MesLoof (W), abdsed RS thd awelgl@th o8 Vifle SttiRSRRIoN or the

prevention of the excessive initial rst have sone
picddphemes contbinatg the exdndirg bicdeprmdatee pslywek(s), and to@ing material(s).
initial burst is decreased, thereby considerably

decr ed3rther tthe Bmpasitipn L5i 1hpt1ylces@s eie of the. pm%v@ventlon may

%cgig%onﬁg)rf (an e; )? f ae&dhtgveg gré(f} g ci ?é/ nt' %rgt éﬁb{ %s%g in drug

fogtREbn, tﬁé kﬁh\i" and 1R Esafednit Ve \Aﬁh%ttﬁgj b@éasﬁl? QeteRhinedlby one skilled
burst to renove the side effects due to the excessive

inrth¢ feddvabtarst , and obtain a lasting and sufficient

rel ease of drug to achi eve excellent bioavailability.
I n anlempedieraiechithe peesprtcasentionnriemides 3, methad of préparing the

SRRkl g ol 0B RRREH SR pLOH P i exencin

Son@ihihiy %ﬁﬁolleﬁhﬁle@mbﬁﬁh@fés QlecdrimgioGhe pRRetERvERON may be
additionally contain one or nore protective colloids

mrepaed byl viariows methpds,nfpt exdnoplh dlyscoatihg thei swsface of the microspheres
ol yvi nyl pyr rolldones gelatins, .and the I|ike.
ﬁrqng gYFpenpiag thomissesnhercs i ths.caatﬁsgsmﬁ@ﬂglp@émn durring of after the

Igcrg {%51;? (c)lf ther}ﬁcl:%(sﬁlﬁgrgé ‘& r&)a}e ﬁlc c%%FrgflecfzIelea)é«? ﬂlq%l%spheres The

Crasp

REBYENSS PYPARGAHO ﬁn&%ﬁﬂﬂﬁ?ﬁ@ &&Srdﬂlg? rt@stﬁé‘ Pr&enMlention may be
i nprove dispersibility.” Considering such role, the

pmfurmndl byfa theblpreotudsion weethol (WiQ/ Wramethodf smgbl 9mtn]s10n method
020/((WV\£ to 1.0% (WW, based on the weig t he
wsthoh 4 Rhaseryeparsion BisHiodr e8pran ﬁtyamgqmﬁ@wflw@d the tlke.

exend 'Schi1P13:eﬁgregr{ AHRLE oPBIBERS Bk ex B SORENDE controlled-release

mat er
microspheres may include the steps of:

mixing exendin and biodegradable polymer(s) to prepare a W/O-type emulsion
or a homogeneous mixture; and

emulsifying by adding the emulsion or the homogeneous mixture into an
aqueous solution of a coating material to form a coating layer.

More specifically, in the case of using a double emulsion method, the method
of the present invention may include the steps of emulsifying by mixing an exendin
aqueous solution and a biodegradable polymer dissolved in an organic solvent to form a
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In addition, in order to inprove the stability of the
mcrospheres during freezedrying, the conposition or

WO bis/1n7er ospheres of the present invention mapCT/KR2008/000397
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additionally contain excipients selected from

manni tol, trehal ose, sucrose, sodium carboxynet hyl
cellulose, and the like, in an anbunt of 5% (WW to

30% (WW, and nore preferably 10% (WW to 20% (WW,
based on the weight of the co 05|t|on Qr the

PHIBAYSHAWER @Wﬁ? -BiPR); rﬁglsmqﬁlélr@n@\ﬁ impplsign 4y &y agygepsesolution of a

Po% ﬁ%@ﬂa%ésr ol 1§ OW/{)M t@%@%ﬂéﬁ ?13 ehatllrzlg tﬁ?W/?/Wﬂ?pe emulsion to

I on or he 'mcro resen

ieﬁib@@tth@ Bolv@ht add Habde@NBé bBtafiRdtmicfosphdteAdQlIEdtM@SandNglashing the
exci pients conventionally used in drug formul at’i on,

harderied muicensphdrér and ficeset-dryingvthe aticnosphetns. edbe bygamc solvent may
deternmi ned by, one skilled . in the relevant art.
Pk é}rg%t%éelvenft Hhat g sepshle |°rfv§h‘imlf’cgna‘breéw Hew ba dissolving the

rin ndi.n-ecant.ai ni n
BBEPaRle, BOERRE R R SIREIhed IOl Phequs sglpion, and, for
Sagnpr & %@cwbﬁé ryrr}ﬁo&osmdcﬁédl f6m' Bk eg%@@p 'Ebﬂs‘ié%ﬁx@h&f &Roroform,
accordlng to the present invention may be prepare by

ethylacaiate e nietlgdencbloridxanphd  byetbylathylkgtonke sodf aise pieferably
the m crospheres through suspendi ng the, m craspheres
mgthyleaechdoriden g Inedhisy ¢ase. thl ¢aating @W?lﬂgmo?orﬁw@ 19 R secondary

z&{l)l%?@sr O@fas@ ?OLR% &c@gmﬁ] a9 Bﬁﬁ{ee@/o}%?ﬁ sﬁﬁg tdt }f'l)?m a coating layer

osp eres

G gRajutdide bithethiefRPRISY EsntARMG estbin bAd thebibd&sadible polymer,
i nvention may be performed by a double enulsion nethod

wirOhe\ongenfvombvensisegevasirul si on net hod (O W net hod) a
phase- separatjon_ methaod, a _spray dr%l ng net hod, and

the | iAlisratiyely; fif aatingle etrrwéﬂ%tmrdbo fs pmploxpdnthetmethod of the
prase e fille ﬁﬁ&ﬁ %[ Y 1{1]&%(? 0{111%. s%‘é d g&gﬂ%eth@g%{)n%glgg&{r 1 bidlfégradable

%&&MB&E i 80 Jr@ank SHIRER t@ Ma mfnogeﬁsoﬁs @iIxRie; Badding an aqueous
onbgeneous m xture; and enul sifyrng by adding the

sohut] o cmltzomngrveccbvcmggaatemlstomhmhtaan@mmxtaw wqfoemum emulsion;
sol.ution of .a coatin terial tofor aco .
q%tr gd microspheres;

egijag thasRlsiofeds FITBAYa jre Fafvens ond dudcs
&gl\légl!}{f% %@%ﬁ%é}l/lﬂ‘[ﬁntﬂ? thgx%g{l%cfe chgé?@gﬁggl 2l ff’&%ﬁf gfy%gge@lte microspheres.
The<biddnid foRéRNEP be any organic solvent that is capable of completely mixing
the exendin and the biodegradable polymer to form a homogeneous mixture, and of
being mixed with an aqueous solution to form an emulsion. For example, the organic
solvent may be a mixed solvent wherein one or more selected from the group consisting
of alcohols having 1 to 5 carbon atoms, glacial acetic acid, formic acid, dimethyl
sulfoxide, and n-methylpyrrolidone, and one or more selected from the group consisting
of chloroform, ethyl acetate, methylethylketone, and methylene chloride are mixed, and
preferably, wherein methanol and methylene chloride are mixed. In this case, the
surface the finally-obtained microspheres has a coating layer thereon, by emulsifying
the homogeneous mixture of the biodegradable polymer and the exendin and adding the
coating material to an aqueous solution for removing the organic solvent.

In another aspect, the method of preparing exendin-containing controlled-
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aqueous solution and a bi odegradabl e pol yner di ssol ved
in an organic solvent to formaprimry enul si on

WO QWs@11¢pe) ; suspendi ng the erul sion in an aqBEDER2008/000397

solution of a coating material to forma WQ Wtype

enul sion; heating the WO Wtype enul sion to renove

the sol vent and harden the obtai ned m crospheres;

col l ecting and washi ng the hardened ni crospheres; and
freeze-drying the i crospheres., The organi ol vent
kaseo@l%%hsﬁe@ asfordigg e, {PrespRfinyetion gy taclyde the stephgf:

an emyl.si v..dl.$s0] wi ng. t ] e I .

andt BRI EhdiagiY { BicdRErathaC TR orToBR' f Bhtsion or o
hathognasmR!Bixtiré; My be one or nore selected fromthe

group consisting of chloroform ethylacetate,

met hy Iselidifhin® thiedebtained emmulsionl ethopidgename mixhwe ke prepare primary
@r ef erabl y t hyl enechl oride. In this case, the

LAY geﬁa?tngri al is contained in a secondary aqueous

phase s&%ggﬁhﬁ gtﬂiaj %%'t’aﬁneqp B{Clﬁgg{) ll}‘[igiﬁs](}eﬁe%w ege?tj laﬂh&ﬁ% 'solflion of a

forma ayer on

¢Vafih® 8RRSIaE o AN adoRiinlafeehtabh afictobfiRrdi 0odegr adabl e

pol yner, when the organic solvent is renoved.

Al t er Adeisobdifying imethsi hayl o Bamith§om —rndwdyolbe ammy solidifying method
enpl oyed, the, nethod of the present_ invention nay

SR pipmally gised gb@%reledfﬁgfs%q@vf% Fremelee Shiersataton method or a

%ifﬁg&%{@qﬁ‘ghgd pol ymer in an organic solvent to forma
orrogen

ousS m'xture; adding an aqueous sol ution

cont aiNbeGpécifi€alyl (ta PRdselstptration mbRo@ N ahpRYedrinthdrs8lidifying
to forman emulsion; heating the emulsion to renmove
stére theomethnd ofithd pneseutanvdrnition aityanelede the steps pfier es;

col | ect,i ng and shi ng the hardened.njcrospheres; apd )

fr eezémaw%i q@gwﬁ@nrﬁﬂe?%@ SRBYieR .anﬁrﬁ@l@qg@aﬁi@@e Xrasitdissolved in
. ' I . that j a f .

e R 4 B Sl 1 e BB, g e

P MBER alRixk@kdventhe FRELNEAHSzditdisUh Kiurd Bslufibn;bei ng
m xed with an aqueous solution to forman enul sion.

For exddipgen oilhsuchag siticen eid) to ¢t obi@pedbemulsivinyos dolution to prepare
sol vent, wherein one or nore selected fromthe group

QIHH%r?’é]Eliclf?éplﬁﬂ‘esél cohol s having 1 to 5 carbon atons,
gl aci gl %%tdoﬁ-saﬁi'eg‘c dfofr ﬁ{erﬂi&ﬁ?icﬂblegio Q}’éucfl% fa%gi'x & solvent of
0 n rom

and n-net Ayl pyrrolidone, a one o re’selecte

drhglcGlid) Havin@nB it 151 EWgbs atollsoinal 41 Alkakd Awing@defoal 2 carbon atoms,
met hyl et hyl ket one, and net hyl ene chloride are m xed,

reférgblyeh eriaed solvert of ethanolednidaieptanentd rmbing therarganic solvent from
tﬁhl gride are nixed. In this case, the surface the

P AUPIOSRISHRSANA darden heguisrRsPREehas a coating | ayer
ther egﬁ]speﬁaing rﬂié SRS microspheres in an aqueous solution of a coating

material to form a coating layer on each microsphere; and
collecting, washing, and freeze-drying the coating layer-formed microspheres.
The organic solvent may be one or more selected from the group consisting of
chloroform, ethyl acetate, methylene chloride, and methylethylketone, and preferably it
may be methylene chloride. The mixed solvent may be one wherein one or more
selected from the group consisting of an alcohol having 1 to 5 carbon atoms, glacial
acetic acid, formic acid, dimethyl sulfoxide, and n-methylpyrrolidone, and one or more

selected from the group consisting of chloroform, ethyl acetate, methylethylketone, and
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anot her aspect, the nethod of preparing
exendi n-contai ning control | edrel ease m crospheres

according to the present invention may include the
steps of: mixing the exendin and a bi odegradabl e

ol yper form an, enul si on_or a, honbgeneous. m xture;
Seileme yﬁiﬁﬁldﬁh@e dpixaihried RIRRSrOGH 189Y o AdBERE golent of methanol
gkﬁ£g&gkhgc@éﬁggre primary m crospheres; and

suspendi ng e Cbtained prinary mcrospheres in an
aqueousitesitivelyd If Pépray 88aHid ﬂlﬁth@ﬁtifémgioyé& th©@@1Rdd of the present
coating |layer "'on each m'crosphere. The solidifying

me et thaysinalmde thei stepisiofn, and nmay be any sol i di fying

nmet hod conventionally used in th relcgevant art, for

exanpXHgAR-endiapgbequs selution sad adriodegsasable polymergissolved in
i fi Y .nh ) ratian

T8 ARER 1985811 G0 i D350 588 8 Byt govmer

@fa dififle BOIOSRBE a MIXENSI IRt BRSOrh A ot ehdtfis SlifRige Qlution;

m xi ng an exendi n agueous sol ution and a bi odegradabl e

pol ymepraghidsgiogvdbe i nbtainedr ganilgors obw emtlution f 6y npmpare  primary

eul sion, or mxing the exendin and a bi odegradabl e

BROPEFTCPn a mi xed sol vent to form a honpgeneous

m Xt ur, ol-ut i.on; ' . P as, sil.i Qj b oo

ot netsbalh (B8 BN Bl kicrofitERs O B shifhs Yoluton of a

atifiR imatdfial fOBRNAI@atin@lférteh Ach aficrdsphéatnd Or t he

bi odegr adabl e pol yner, such as a nixed sol vent of an

al cohovashiagiand fitezeedr§ingdhd oratiag daysr-forched miatogplreses.

having. 1l to 12 carbon atons, preferably a m xed ..

sol vertthe Oreahspiunt iy iAot Seleeict e e PPy Rpnsisting of
f i Cr r d r .

bR BT SR R SR AR eyl etonss angd it may

PEfcPSbie B SméRYldhd @Rlofitle.2 TIRALINEE JORRE inflly BeDohdbMnfore selected
coating | ayer on each m crosphere; and collecting,

fners Hher groupedndistawzef- glacialrmgetihacid end iforqui¢ agidy arfdathermuxed solvent
m crospheres.. The organi ¢ sol yent be one or, nore
ey LY VRGRIM A 6F Spe ceerd Tom B eroup consisting of an alcohol

having 1 to 5 carbon atoms, glacial acetic acid, formic acid, dimethyl sulfoxide, and n-

methylpyrrolidone, and one or more selected from the group consisting of chloroform,
ethyl acetate, methylethylketone, and methylene chloride, are mixed, and is preferably a
mixed solvent of methanol and methylene chloride.

The method of the present invention may further include a step of adding a
protective colloid material through any conventional method, and preferably, protective
colloid material may be added during the step of coating the microspheres with the
coating material.

The preferable concentration of the coating material dissolved in aqueous phase
or in aqueous solution may be from 0.01 M to 1 M, and preferably from 0.1 M to 0.5 M.
A lower concentration of the coating material than the above scope fails to completely
coat the surface of the microspheres with the coating material, whereas a higher
concentration of the coating material than the above scope results in a supersaturated
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nore sel ected fromthe group consisting of an al cohol
having 1 to 5 carbon atons, glacial acetic acid,
formc acid, dinethyl sulfoxide, and

n-net hyl pyrrol i done, and one or nore selected fromthe

group conS| sting of chloroform .ethyl acetate,
W@tlng matenal gelubpe, W@ﬁ@ﬁ@tﬂw@ le ﬁndmipm.yed &itsctaneqntrolling the

{3681 B St sh eRtneria ol Sfoatfs 1aRKial pal B WEASHably within

@k@ﬁbmsqggﬁ@od is enpl oyed, the nethod of the present
Invention may include the steps of: mxing an exendin
aqueods tlsomethod rof ahel presdrit Gnlegtian,athe dmmslayid”ﬂhe corgsas ve dxendin,
in_an organic solvent to forman emnul sion m Xi ng

e bingiegra %hie ﬁOIBm%Ge grdithgsodtingonytedals pre as @ﬁ%&eé above.

sol venIt ({n sol vent to.forma hormeg neous b
i xt urdes e ‘bﬁ"n LBy °8F§P°F1‘8°{‘h8 oBf aPFaE e ARNGHgH may be
AminRtdidd Afouef aR @AY PaRhictR PYthiWaG! ARINIEIRDly a parenteral pathway,
suspendi ng the obtained primary nicrospheres in

aghaous imcivetow patifway, & eaticutageomstpattivedy, o 1rftmrnnsa11ar pathway, an
coating |layer on each m crosphere; and washing an

FréEeZt’fOl@ﬂﬁl/ m@“taﬁear&bﬁleu H@j ;be&efqré,r ived Praferabls m%bcé%ment of the

¥ eng x%r {1 s{g %nt RN U BOSUION 1 seLect d 4s° injection
I?ﬁ% FOSRHEY ?5?7”%‘18 a §r &nB’r OB R %33? Cia= j
SRt 1ﬁriﬁe fdﬂnoéﬂ éjglsPé}M JoRitionl ety lkediRRemAnd of fherB%}hposmon

preferably be nethyl ene chloride. The single solvent
may Hee sditeblyoradjusted sebetitgdo fthenagehef glnealspbjectnsthes_ﬂqmg and the

of glacial acetic acid and form ¢ acid, and_ the m xe
SHOYEISES e Piscanseanthibe éPlehB% Obihe fubietts Bibibe dasaze &%the active

A AT N -
HodiEs. 1y 184l ﬂ@g?ﬂé%)e ’wlﬂ&ijnﬁgr%rb)ﬂlrrﬁﬂlsfe%d' HUiRe o"f“@l@vﬂ&ﬂy af several

more sel ected Tromthe group consisting of chloroform
thhby| acetate, nethyl ethyl ketone, and net hyl ene

chloride, are mxed, and is preferably a m xed sol vent
of met hanol and met hyl ene chl oride. The nethod of the

prese [ n y. fau e '
et SR TR bR B0, B AR o
bR exRRfblR eﬁ%&@éﬁmpﬁs?h@@&x‘e‘t‘,eshould not be interpreted as limiting

the scope of the present invention in any manner.

EXAMPLE 1

<Example 1> Preparation of exendin-4 containing microspheres by a spray
drying method

4.850 g of a biodegradable polymer, RG502H (Lot No. 1009848, IV=0.19
dL/g), and 0.150 g of exendin-4 (Polypeptide Laboratories, USA) were homogeneously
dissolved in 97 mL of glacial acetic acid 97 mL. The prepared solution was supplied
into a spray dryer (SODEVA, France) equipped with an ultrasonic nozzle (Sono-tek,
120 kHz) at a flow rate of 1.5 mL/min using a piston pump, while supplying dried air at
180°C, to prepare microspheres. The prepared microspheres were suspended in a 0.5

23
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di ssol ved i n aqueous phase or in aqueous sol ution my
be from0.01 Mto 1M and preferably from0.1 Mto 0.5
M A lower concentration of the coating material than
the above scope fails to conpletely coat the surface

S s acksus o Uhorielaiga B35 P o TRafehilie HARSE Sotution
@fn&ﬁﬁﬁ %UF i%olaﬁlf \Aj(s{lalﬁll% %gnnogggfuﬁgfn W FLRAGRA- 953 ancciI al05M

rla res In an 1 np

ahicd a(ﬁﬁoﬁ@mlﬁtﬁiﬂ FogmbiRBoh Ni4)i fdspdtiielly, w%@fé th@ lééluhbﬁs contain
Le C

concentration of oating rmaterial nmay
Proe€WNab bylywinyh |atcohhle(mbpvmylsaiocpiml Gohgehel, rﬁa@ﬁ@bj asfa protective
i nventio t he ki nds and theng(ﬁnt ents

: hléwﬁ rSFei?fgi? fﬁ@ res oy dallecie BYa;?]PFé‘r with disl éva&sa%n%@en freeze-
der | ¥ a%s%ﬁ tﬂg §é?nr1é ?l% R Stirri washln d freeze-drying steps
P S Ap

xendi ntai ning Conpos

W@I‘éeﬁlﬂ.{rf&ﬁemcaﬁ B I‘%S(t\W\@dpdl 1ﬁyllgilcéﬁbl QigBéoudI solution without
par ent eral pathway, and preferably a parenteral

@atihganatermlsofforsulation ht r avenous pat hway, a
subcut aneous pat hway, an intranuscul ar pat hway, an
i ntraperitoneal pathway, and the like. Therefore, in a

pref erghl & fe@oﬁffgﬁ%ft%‘é c&?ﬁoﬁﬁcﬁ%&%n&ﬂ%%ﬁ%e 1%&1&6

exendi N-COR arnrng co

I nj ectHxeAdinol ﬂéﬂt&lﬁlrﬂgﬁnldi’@s heresMwke ?re@bﬁ‘eﬁeﬁysﬂﬁ same method as in
solution. The effective anount of the conposition my

Bxansplk fl abogptaid} usingBGR03dr(bonyo.t WOOBE), d§e0.88 dfg Formulations 2,
ol 8 2o RameBi %‘E%%Ef@%%@%s”?m@ 4SBT wot No,
R R b e g T EE I
NE. @665, dRN-0. S’WHE& FEMmElSu@lﬁm ah&uqr)egompme(wt No. LP-207,

di videdly at several times. The presént invention is
I\(ﬁG,}fde@qﬂoanuletlommS rand e5- bl)etaadISO\ﬁDDh 44 f(BoeNoe LPe206héV=0.46

exa These however, should
ﬁ(émﬂ% gpépié LsaY4 Hipgs %&ﬁ@%ﬁe of the
present |nvent|on in any manner. EXAMPLE 1 <Exanple 1>
Preparati on of exendin-4 containing mcrospheres by a

SpPray <Experimental Example 1-1> Testing the effects of microsphere coating

The content of exendin contained in the microspheres prepared in Examples 1
and 2 was quantified by the following method. Exendin-4 (Polypeptide Laboratories,
USA) was dissolved in DMSO (Dimethylsulfoxide), diluted by DMSO to the
concentration as 2, 5, and 10 pg/mL, respectively, which were used as standard
solutions, and subjected to fluorescence measurement at Ex 280 nm, and Em 350 nm
using a fluorescence spectrometer (Cary Eclipse, Varian, USA) to obtain a measurement
line. The prepared microspheres were dissolved in DMSO to the concentration of 150
pg/mL, and then the fluorescence measured therefrom was extrapolated in the
measurement line, thereby determining the content of exendin in the microspheres.

A fluorescamine quantification method was used for determining the content of

the coating materials used in the composition of the present invention, and in particular,
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drying nethod 4.850 g of a bi odegradabl e pol yner,
RG502H (Lot No. 1009848, |Vv=0 19 dL/g), and 0.150 g

woabosaxendi n- 4 (Pol ypepti de Laboratories, USA) PGRIKR2008/000397
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15

20

honbgeneousl y dissolved in 97 nL of glacial acetic
acid 97 nL. The prepared solution was supplied into a
spray dryer (SODEVA, France) equi pped with an

ul trasoni c nozzle (Sono-tek, 120 kkt) at a fIOM/rate
of, 1.5 mL/mn using a piston | e supply

lypinecpraiineg histigino.andthe bk‘éﬁ%‘@n‘;? @rtb%, aﬁ&% o thelpmicrospheres. A

§&ﬁ§°2{1§9%f8 i PERBELER RS AL AaYad B B 1 e ddiEentration
aqu eoﬂé/ﬂo Wk infifed WBWI%CWN )1ﬁ@rescgmﬁle1acMohb %Bluﬁbﬁ‘ @nd 0.5M

solution (Formulation 1-3
sod@ind iboeata qoledos (pIdIQJS)I, (im:ubEtedmtllrmm demfperdfure for 20 minutes, and
respect i vel where the sol utions cont ain 1% (W .
poisptadnta a wmpnqepmemmwaatc%hoﬁ @h@éﬂqgm 4g¢; mp)using a

rotective co hr u
RiPuBbe SheiReflo Tk Betidie: Mooy 254" Gt Bififime method, the
fidegeZRbh) Sflatefifls WAEPHEIIRA, id TAMSONEn ldlﬂﬁt%ﬁdM’cH DMSO to the
stirring, washing, and freeze-drying steps were

qecémrateds ef cBpi, asl 19 dg/m\Wredpeptively,i oy prephreostandard solutions.
aqueous sqlution wi thout coating materials

eafier.a? iﬂggreigencq EeasHIpEent-was ¢andpeted o phigin a measurement line,

0Si ti end ndi
t@s%?gqmﬁy e sl an Rk ot 6e oo
met hogh @gd Eéiﬁﬁﬁl 1B InitiSRLAnHiBHing SFHBE lﬁ%@ %f'h&g;ﬂ‘feres, the in
No. 1006370 I V=0. 38 dL/g, Formul atrons 2-1 an
vtrd)releasediaxiomnts fodm tthemsaogphares lmated)f\mfh(ﬁezwthrgjrnaterial and the

RG03H (Lot No. 1009848: Lot No. 1006370=1:1, 1V=0, 29
qt@g pgqarﬁgphg{e,soH\gthgutaﬁgatggl)wermga@p{e@Lotlq\kgng of each of the

101 effﬁlw\éteos[u%{%ide%é;g& ortﬁu}‘e ta!seg Stcﬁ_ Lglonlggg H}ul\fi g{l?PAEf% pH 7.5,
ﬁ)OarHM Rad)); arHouthArA: 3% Whpt ré\’%lwﬁ%’at ipm. ' \A:@er“IGand 24 hours,

dL/ g, Fornulations 6 and 6-1), as a gr adabl e
¢aoh sample wWapeollevesndt add Eontrifaiged. 1-The Babédambing T éxeadin in the
of m crosphere coating The content of exendin
Boptaianewas Actereingd by sdPioetseencs meqssvrsmentAtia ¥ ey and Em 350
and 2 was quantified by the foll ow ng nethod.
endi n-4 (Pol ypeptide Laboratories, USA) was

di ssolhgdednfenPMRE #DhirBt Mt Lﬂufrsﬂxd)fdﬂl)e miﬂrééﬂl@&{s RitegaOin this
to the concentration as 2, 5, and 10 ng/

easpéc way etaminehac eseebal alwed, sl thd: abfkamed results are summarized in
the following Table 1. Table 1 shows decrease the in vitro initial burst depending on
the kinds of the coating materials and the biodegradable polymers.

(Table 1)
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sol uti ons,
at

wosmsatiTanet er

measur enent

i ne.

(Cary Ecli pse,

Vari an,

and subjected to fluorescence neasurenent
Ex 280 nm and Em 350 nmusing a fluorescence

USA) to POT/KIR20(%/000397
The prepared m crospheres were

di ssolved in DMSO to the concentration of 150 ng/nmi,
and then the fl uorescence neasured therefrom was

extrapol ated in the nmeasurenent

i ne,

thereby

[crsymexmaapng) ng TG CONUENT 0T EXENdlL N 1] Skilfice content 2dh
m ee.0sghef¥Er A f| JPRgtanm nBH) %?F?‘?f |°&23§.&°6‘ﬁ3’?retrhadamr relasse (%)
‘ 1ePya ni ng the eortzaat of the coat | Ago S50
: fmr Bi g ) 073 384
376 5,66
43 51
146 | 480
140 150
L0 0.24
000 .58
) ) o ptics il A.00
> 05111 Okhoy d —at rmmte”ﬁ%@at ure loeh 0.75
U NUSES 3 THprlEscence 1% | 25
Meas ur aen wand Em[480 Jrun usisng a| o081 084
T teor e Jane ~ (A E@blipse Varli an] USA) .| 165
UspBig t: B { ‘ c?.@atr ng oefterj al s hWer 1.66
di_s& ol EJOCL gA md___d_LLuL 2wil e Q.toe the 1.3 2.03
ofidentPEIELSAs IHPPA* SMbHYI 16 ¢ lﬁ_ﬁﬂ 1 rpQ?ﬁﬁrt Lvel ‘}9;?91“ g Gsz2
prepar Targétdswdanzds sol uti ons. Thereafter, a fluorescence
nPasuy: cdrmat drvasontcaantiuct ed t o obtain a neasurenent
l'ine, thereby quantifying the coating materials in the
surface of the cr.ospher es rder c nfirmthe
Tl B P RDR: nd é%frs\eqaleﬁy%aﬁ Egssshdmadiits of the
foﬁﬁufa oxYé ddaRdVAHERR SHatfHEOH &Eﬁalﬁ% Hg ththG 9&@&‘9&1@&&1% for the
coate th the coating materia c} |srng

liigc hstp:rmﬁﬂes 2%51!&@ dfe dx@fdabdilcongiated Rl tlfoeel of fobmufatiods 1, 2, 3, 4,
each of the mcrospheres were suspended in 1nlL of a
§.eind fsthat exstmerslyususpended (n areiEHES, cqileudz 1elyvimyd apehol solution,

SN shioy xigen s iy s e b e PR 58
(54 RS AU S
ete m ne

GiRebn atgRe

DR

vol

St 8
ffeﬁé( ZULRL bﬂf B shdtfen increase of

'uorescence

}l't}ée }/lg%bsgﬁ dgnge of the

thie afhitia2 NBlobd adontantZiBion nmnﬁ&ﬂatEm 356r idmidibgativdno€nthe exendin-

and in vitro

initial

burst of the mcrospheres

qontapaing gontrpliedireleeseanisrasphgies- exani ned as descri bed

above,

and the obtained results are sunmari zed in the
following Table 1. Table 1 shows decrease the in vitro

i ni Ui AR BUEREntCRRAAPIRI1-9P Decrease in blood drug concentration during

initial stage after administration according to viscosity of polymers and coating

materials

Since the side effects of exendins are caused by a sudden increase in the blood

drug concentration at the initial stage after administration, it is very important to prevent

the blood drug concentration increase by initial drug release directly after administration.

It has been revealed that the blood drug concentrations of the formulations according to

the present invention reach a peak concentration during the hour after administration

and then decline.

In order to determine the bioavailability and the peak of the initial
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the kinds of the coating materials and the

bi odegr adabl e pol yners. (Table 1)*TL(%: Target
woOhkamdimsg7 % Actual ru content % As shown i n TaBC®KR20G81000397

is revealed that the rel eased anmounts of the

formul ations coated with the coating materials

according to the present invention for the initial

hour and at 24 hours are decreased conpared with those

St eneenitationd Comse G0 oF he BBTBREES ISERYN By EXaPEis djend 2 aftr
o{ﬁ{uﬂfsltrgtl? n, &hé ﬁéﬁ@é@éﬁ?d{xfﬁﬂen&ml%@?fﬁr{ﬁ%ﬁeﬁ rats (350£20 g).

al ne ega € VI sCosItly range

PR dt8Rbin-@MehiAhE nhidRBpReIEN preparbd QY @Béven@el%hoﬁsp?dnd&l in a medium
effects caused by a sudden increase of the initial

Q@Li%tﬂ%@l)csedtunacarbmymmhjdlcaﬂdbye, &f% €W/ Womanngol; and 64% (W/W)

of the exe ncont ai ni ng, contro Ied el eas
Weq%% épast @&Pr%?ﬂs}»f TS5 P 405, obdks auyexendiny/kg after

thgtlﬂ{lga’ HUEEN AR éh Qhs %Hfléc'f&l fhpd % &ﬁl%ﬁl eﬁftfn% 0 and at the
dm Riatr a1 on accor to Vi ? nd
éiﬁfﬂﬂtﬁkglshﬂ&ﬁrdrﬂ' &t 11¢ Q"dt ke A, qj4§h Qflft %H&Séfda?&ﬁﬂ%dﬁﬁmstratlon
are caused by a sudden increase in the bl ood dr ug
adnceifuged ah 121000 rpmi af ﬂ?&lfosﬂ&gamafeserThen serum was collected
@Sg‘ggh,;;f stetibanct Gl o bR BasbE Bgrim ascduagli by using an
%ﬁ%ﬁ%ﬂnﬁ {S&{r a{ﬁl@ 67(‘?‘%5” ﬁﬁ&&lf}?f’h é&tlcgﬁspi%ee@SA) and the

eal'e ood” drug corncen £rone
Je!%t"tlw lo@dal SiMbilRe GdlsoRpated Byihe I@fe%&ﬁﬂbr 4 BYRBYADIT) Fakdobtained
a peak concentration during the hour after
tadmbmosltqoacan@ntlemdwmen decline. In order to determ ne

concerte datined bloitl SORFEPIBROT BEEDRS AR s FiRsepdbely and the
(ﬁﬁfaiwﬁétf@hﬁssar% sﬁﬂﬁlna%l @Zl S€T ?ﬂgrf' n'TSaneaj Elfmv t‘h%‘?esults of decrease in

ations m ni stered into

15 K389 dRR @)}wen-[fa@ioﬁé@ e Rt Blagé ﬁft&ga(mlﬁfsﬁﬁm}ﬁﬁlﬁsAUC comparison
prepared as above were suspended in a nmedium (0.5%

a(d%x‘djn@tootnammg:mabnaly aed pglymeeviscdsitye, 5% (W W

manni t ol 0.1% (WW Tween 80), and then
subcut@#&% Iy injected at a dose of 0.6 _

ol @ ' Redd 21 NOpEK%D |etdisic, 1 dod  AUC.
bnd @ent 593!1‘%1ed a 1%?"@’@0 [ pm at S401
Then2ikeld80fthas _c ol ed 0.5 M lys 2569

3 |S0OH:503H 1% PVA 8030
31 |502H.508H [1% PVA+ 05MIys 10909]
*DC{%): Actual drug Content w%
AUC: Area Under the Curve (pg*dayimL)
20 As shown in Figs. 1 to 3 and Table 2, it is revealed that the non-coated

formulations exhibit higher peak blood concentration at the initial stage after
administration than the coated formulations. In addition, it is also revealed that the
polymer RG502H having the lowest viscosity exhibited the highest AUC value, i.e., the

highest bioavailability, and that the coating with the coating materials allows
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therefrom and stored at -200C. Exendin in the serum
was quantified by using an enzyme-i nmunoassay Kit

WO Q&8197P07 94, Phoeni x Pharmaceuticals, |Inc., UBAJ/KRao$/000397

the relative bioavailability was conpared by the area
under a curve (AUC) of the obtained tine-blood
concentration curve. The obtained bl ood concentration
graphs are shown in Figs. 1 to 3, and the obtained

@5‘#@@?06 g?@évé i?b?hi'ar 0 be'd qaéukagﬁgéﬁwﬁlaﬁxgg afecvlﬁfe weight
AIChUA 16 P oS A FT DhLSEHLAD ARASAS SRR b Ghers 1o

dohdRbsRn2AtRoulEtRe bioAediladllitdd GQI@hQHé 14eo f the @al d,
L(J)n erS nh &lr@ge ( 1g deiyl lnf)g%sn shown |Vn Fslﬁgg) 1 ?oyéneruse

thadefieztive ighibitioni ef imtiglabent, t Which tdaenotobe cwohieeetl in the existing

formul.ations exhi bit higher peak. bl ood concentr
formylgionshpiepaped by e capveationd] ipsthads 581 R achigred faﬁé coating with

f is al so reveal ed
@Egéae[ﬂ‘%&%tg %/I%JEC%@%%}IE%%S&& elrlltlF)ovvest Vi scosity
exhi bited the hi ghest AUC val ue, i.e., the highest
bi oavail ability, and that the coating with the coating
mat er i<dxamaled Mepwﬁmeuhnicr@phtmewhhwaﬁamd drbg ldatlingef
the formul ations, Wt rmlec ar Wel ht pol yners
as wellihe 2o B@dﬁ%‘P rperya@qr 4 WG?%WI’WQEQW to make

S o BBSELE 0 DA L 3 o
@foﬁﬁﬁltahéh% 8 51{11 @-'15 ir@dpevelyiahdl #e rﬁﬁcﬁlﬁr&s wéh cﬁﬁo%ﬂ'ﬁ? lﬁ.@@l acetic

achi eved in the existing fornulations prepared by

aadhv fttel @rtaihedvetlitoahs , warespibe dee bw}mdsamc method aginExample 1 to
the coating materjals according to th

PTRIASR {IGROSP maibe paspapsdamicrosphesis BT %fﬁﬁé’fl &sl% polyvinyl

ra Y,
(D43, LR TP I A 0.5
lg@iﬁ& %Eiﬁedﬁfs sBM£BA I(Rorulat¥éns W- Wand fﬁor)nwspédtﬁ)@@ foralieke hours, and
1) and 7 % (ww (Fornulations 8 and
werspoti¢dted washeaimalith HBtlH«:d(Wameesmdéleezedcﬂlwol ved in
gl aci al acetic acid. The obtained sol utions were spray
dried by the same nethod as in Exanple 1 to prepare

m cr os gér?xﬁent}lhﬁxﬁﬁﬁ@% ﬂuﬂl%‘?&p&%&%?e \ﬁ@ﬂeﬁdﬁfés&e OQ‘?CQJS drug

ina 1%
loadings

The initial burst of the microspheres prepared in Example 3 was quantified by
the same method as in Experimental Example 1-1, and the obtained results are
summarized in Table 3. Table 3 shows the coating effect with the coating materials

depending on the drug contents.

Formulation | AR - " Surface content 1. h ) 24[1
.;ND' | ‘\ ,;°‘,'“';§‘§,'.faf;'9§,3'° %) | release(%)
1 3
14 3 |
+
8 7 i -
g1 | 7 1,636

As shown in Table 3, Formulations 1, 7, and 8 that are not coated with the
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al cohol aqueous solution (Fornulations 7 and 8), and a
1% pol yvi nyl al cohol, 0.5 M Iysine aqueous sol ution
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hours, and were collected, washed with distilled
water, and freeze-dried. Experinental Exanple 2>
Initial burst decrease dependi ng on various drug
| oadi ngs The initial burst of the m crospheres

GRS LA i ] QY ccErdng 4l igease of the amoun
. iy i

FLTAFToIE3 1 I8 PRI, TRR! PR 3271 an s

Dapeat aatednwith eheddodting aiiteenalSexhibit sdiBidarably dedpda8edBinitial burst

Formulations 1, 7, and 8 that are not coated with

tegardleas phithe paount oflexerdinldsided intbe bindegradatile pelymigur st

according to an increase of the amobunt of exendin

| oaded in the biodegradabl e pol yner, whereas

For mul_gt. - 7-1. - I, t

the cosePigt & brerkidiop ekt UaaRifs ERAOGANM K] a double

dilkiogamdiksst regardl ess of the anobunt of exendin

| oaded in the biodegradabl e pol ynmer. <Exanple 4>
Pr epaddfing off R6xeHdiwasidissmivesi m AG3minkr ofs dicklosgmethane (Junsei

R A PR IR P 210 4 AESPR ei28 v
GHREE AL REPLR o it I .

FBteiRed emalsiin Was hjdMtéd T MPNof J.56% M) ﬁtﬂy‘viﬁ?luzilﬁ(bm aqueous

was injected to 270 nmL of 0.5 % (w v) polyviny
silgmowhidgstadog at 50 ipontonpriepaze at WiQ/W gmaisig0 0 (Thepmulgion was
repare a \WWO Wenul sign. The enyl sion was. suspended
Sispireiet of S0P G0 A0 R Atons oty therahi ety ving buigmethane and
gl a ' : t
PG 7 BR300 808 PRy 0! Blhees. oo
&dletR8 inBidrosp i SSWER VB h¥E tvi co\asthadistil o GeateM dnld subjected to freeze-
distilled water and subjected to freezedrying to
{ymgatoeprepate onjsiespberes.| ninpprepatiignfprivglatiohsiby dhe sapetmethod as
net hod as ove, .the suspension for injecti

i
%ﬁvrﬁa% SUPRANSIOB or,Huccling She, BEMAN, CiSPRAV AT SHSRER iIBEF% PVA
| . ARSREAY ;
apflafal LIPS M AR R IF MAAT ok B pongpiaio, . 05

P¥Padueididlaidon 19 YA @ ommihsE23qUE M res Qljiddud Bothtion + 1%

1%
PVA (Formulation 9-3), 0.05 M creatinine aqueous solution + 1% PVA (Formulation 9-

4), 0.5 M creatine aqueous solution + 1% PVA (Formulation 9-5), respectively, for one
hour, and collected, washed with distilled water, and subjected to freeze-drying.

The electron microscopic images of the obtained microspheres as above are
shown in Figs. 4a and 4b. Fig. 4a shows Formulation 9 that is not coated with the
coating material, and Fig. 4b shows Formulation 9-1 that is coated with the coating
material. As shown in Fig. 4b, it is revealed that the formulation according to the

present invention has a smooth surface.

<Experimental Example 3> Decrease in initial burst depending on the kind of

coating material
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PVA (Formul ation 9-3), 0.05 Mcreatini ne aqueous
solution + 1% PVA (Formulation 9- 4), 0.5 Mcreatine

woagsaoere7 sol uti on + 1% PVA (Formul ati on 9-5), PCT/KR2008/000397

respectively, for one hour, and collected, washed with
distilled water, and subjected to freeze-drying. The
el ectron m croscopi c i mages of the obtained

m crospheres as above are shown in Figs. 4a and 4b.
Fig. 4a shows Fornuylation 9 that_ is not coat

the cdaeidipe miease ichlthe mirdosphgres ohtagiedis fpg dégﬁ%ﬁigg the initial
P oSt 2GR B0l LSRR8 RS Gl PP Bimena

Beapl6i1 09 ah@ thdSbtRined esdhilts Aéauhin®4i70@$n TableLOt Table 4 shows the
surface. Experinental Exanple 3> Decrease in initial

daeresseddimjimh tinsgdependihg ok itheccoafing materialy mat eri al The
drug rel ease of the m crospheres obtained in Exanple 4
duringl#Hed) nitial 24 hours after administration were
quant iffd fhe same nethod as 1 n| Expgyi ment alyy
Exanpl eFlolN II,‘;%md t he SBERENAIEA resul ﬁ',;@ggcg
i n Talp-e—4—Fable—4——= BS et

dependi 12 pAtN ng naterial Tab | > SHQu
in Tal HowiF i A al
bur st 14 | of gcat i|ng
mat er i tosgmo

A

materi: él . Co rt|v > | r, r i £ .. s
e e 4 A BTG 2 BB of it st stghay
VHi{e§ H&Fénﬁing@ﬁﬂh@ﬁﬁi%f% Eﬂl‘ﬁgzﬁifatekiﬁl tided] mR¥bspher® HrmiGlafbns 9-1 to
RG502H was di ssolved in 3.23 nL of dichl oronet hane

9-Sucsatdd @thmthe. c@Ainggmaferialse exliibit 4oasider@bly8denyeased initial burst
| ysine were dissolved in 0.3 nL of distilled water and .
qeeRazed with ucTgsphsraiirmusiiony e is potsioated Vﬁﬁbﬁhs Featipg materials.
primary WO enul sion. The obtai ned emul si on was

suspended in a 1% PVA aqueous sol ution, and

M Cr OSqERd@iRrdRe Biadipl®N Piddariion R{felﬁm@ghays 1d¥ded aNTth exendin-4
method as in Exanple 4. In addition, 970 ng of RG502H
andobtifBmagrials, indshemsuwareat of ingml bewdt i N 3. 23 nlL of

di chl gromet hane (Junsei Ch .. To th bt aj ped
sol ut i989’mg(pfn%Gg92Ié)ggal}§dqﬁﬁseo$gd in c3).23 1(151LootI g{cﬂl%romethane (Junsei

Chem.). 30 mg of exendin-4 and 6.68 mg of lysine were dissolved in 0.3 mL of

distilled water and added to the obtained RG502H solution to prepare a primary W/O
emulsion. The obtained emulsion was suspended in a 1% PV A aqueous solution, and
microsphere Formulation 10 was prepared by the same method as in Example 4. In
addition, 970 mg of RG502H and 6.68 mg of lysine were dissolved in 3.23 mL of
dichloromethane (Junsei Chem.). To the obtained solution, 30 mg of exendin-4
dissolved in 0.3 mL of distilled water was added, to prepare a primary W/O emulsion.
The emulsion was suspended in a 1% PVA aqueous solution to prepare microsphere
Formulation 11.

Electron microscopic images of the above-prepared Formulations 10 and 11 are

shown in Figs. 4c and 4d. As shown in Fig. 4c, the microspheres prepared in the

30



10

15

20

dissolved in 0.3 nL of distilled water was added, to

prepare a primary WO enul sion. The enul si on was
wozuspersded in a 1% PVA agueous sol ution to prBQOBKR2008/000397

m crosphere Formul ation 11. El ectron m croscopic

i mages of the above-prepared Formul ations 10 and 11

are shown in Figs. 4c and 4d. As shown in Fig. 4c, the

m crospheres prepared in theconparative exanpl e have

many pores on their surfaces. The rel eased anpbunts of

?WW@F@%‘%B%@VW’@E&P@WS PR thaHSUEgRSSar at i ve exanpl e
t i
or hﬁl Ieaslte am%u%%f %rﬁfé%sz)hé% Erxéglr%lﬁ r?rrtgwt c]%h‘é%ratlvie example

rreasure € salre ne

tﬂer Jehe ﬁﬁﬁ'alt h@n& bl giduedweRSrkbeetiosle MmeHsTREA] e thel samEaﬁale&od as in

le 5 shows the change in the initial burst

Expmmnenobé eaaplegl -branditbe nethined sesblts wivisommanized onlablgS. Table

materi al s_are .added n prepar e m crospheres. .
%W% )ch%egﬁé%lqlv\q%gbqrt)émgun gﬁn 1pg Op Ahg ]inE ods [S)y which the

6 htiaf e S0 ek b RIS G S

ornrng-a coat Lre “tised with
pol ymersp1py) si npl y bei ng m xed, an excessive i n| tial
beu-r—st——ee«*uihs—wh. eh—aetsTas—a—ereat def et Sy
rERdation e x emdhiafy Evidseibei Ng fsuepanshed -
ont'?-ol | ed-rel ease form {As shown in Fa%‘%'e“&('” Reteara)

I he addi 1508 of the coat terials [nt i t her, the
bi | -phaséenditdde aqueous; @/gagg of the anﬁa?y em} ’Sél%bn

it ordphigan concl us{ OAPHG BN | orBY the 187

at st tTHe T CroSpheres 1 Nerf asesy
) qggﬁf?hiéje ﬂ%Pﬁt‘Ar esul ting bhban | 7164,
a pf—drug—contai-fredthergrnm—To—
"ar ePes coat ed W BR3H he cBafbng
| \o7 cammpay > %e'—ﬁ:’ eseft—t lIVuIIt: oan u Aot
have %hy sHo’(Jsf‘hr ﬁaﬁ&lé B, SHeh AEE cRRIMBShitérialg Ak §1Hﬁﬂy loaded together
exhibit a lower initial burst than Formulation

Witk iengndin stittoub fantrih@aecdatihg iayter,caradre cased twitht pdymers by simply

coating materials. In _conclusion, the existin

stemmiyede émfzmeﬁw@ infitéa! yrsk or s Whiehagteas byrltwa:! defect to prevent

f di.scl d K
BaRT Bong gope i o BB Eeasf Sfar r e decr eace
of theddbivhadh F r@é and® tHeHARitoR DY tHY @aliRS materials into either the

advant ageousl y as an efficient exendin-containing

dibphask ak tqua@stphase ofthe pfimatserheision ceuses irninereassiai poeosity of

initial burst. To the contrary, the conposition

the surfagenef the mw@sph@g% ntln conclusion, the addition of the coating materials

inside the microspheres increases the surface porosity, finally resulting in an excessive
initial burst of drug contained therein. To the contrary, the microspheres coated with
the coating materials according to the present invention do not have any increase in

surface porosity, and they exhibit a lower initial burst than Formulation 9 having a

smooth surface but not coated with the coating materials.

In conclusion, the existing exendin-containing formulations prepared by the
conventional methods, for example, disclosed in Korean Patent No. 140209, cannot
achieve the desired decrease of the initial burst, and thus they are not advantageously

used as an efficient exendin-containing formulation due to side effects because of an
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invention is very useful in devel oping
exendi n-contai ning controlled rel ease m crospheres

worbmti1zee required to have an extrenely contr BCT&R2008/000397

initial release. In addition, the present invention
can achi eve high bioavailability of the

exendi ncont ai ning formul ati on, which cannot be

achi eved by the conventional technique for controlling

the initial burst of an exendi p-cont ai ni ng
PSEHINCattid . bussty arp) Ee 5°9nF’F"§’p§P? (FEMEREHER Higording to the present

GBI Sy S0 <y S bR "G uE e
h¥T83phdiSs dhdt%re R 105%% ah &éﬁ%ﬁfél}ﬂ tonttdIRAL i@kl release. In

Inc., South Korea), were honpgeneously dissolved in 97
addltm‘n gﬂhacptasenaaewmloac cah athievobtigh nedavwdabitifyorof whs exendin-
supplied into,a spray dryer ance) equip

GAEAANIAG dfamlafé%.%hl spiot (os&ebl%cf by 16 SRR ﬁsglﬁuque for

Clf P e Ryt oY SBhGsContitplRuBhb gk, & oher es.

The prepared m crospheres were suspended in a 0.5

| ysi ne aqueous sol ution supplenmented with 1% (WYV)

pol yvi<iixhmalecth Blepapng yxénuyi-3 abowhihg mBxhspherds, byEGspay drying
as_a _protective colloid, stirred for three hours,

wethpdct ed, vvashed with distilled wat er, and then

freezg- (gdof FlIBl8ale AR AP ot No, 1009848, IV=0.19

exendl f- con ng’ mcrosphéres by a
yan@r(y i 5\ ?'Ef B}@éﬁdﬂl 83Peirdlf IR, bS Aflie HreHPMRre homogeneousl
irrer Lot NoE( 1%09848 | V=0 13&)dL/ g), an% Y
ﬁssb&i\@:dgndﬁ mkecrfoglmldl(doeﬁa)aad] d@he{ I@bi;atnedrsolumon ,waScupplied into a

Korea), were honngeneous|y ol v in 97
Fracdier GOUE ¥AgEragce) PREIDRS W& &8 smur: aﬁzzqgésoono-tek 120 kHz)

S‘sﬁllfgié g%%n ;{ﬁhgwseg ﬁffggvﬁ%a%‘g{)y F? gé n%\(@nlels@gﬂl& d':rgeld' aﬁlpeﬁq 80°C, to

ﬁx‘e,@é’i’e ritcfospherds. O THe/ PleParddi ibrespRérss Werd l{&ﬁﬁ)en@l‘&l ira 0.5 lysine
supplying dried air at 1800C, to prepare m crospheres.

ajueoyy sdaticedsupptenenpidewith 16 (W/¥ ) ppbnihadl alaehel @olyviny! alcohol,

gglg%ﬁ@n@g}pé@%mg?p{qééeﬁvys_ %Srét]nyegf t%y ﬂ)sfg (la}ﬁ%:c%ﬂected washed with
v, nol, EG 50) as a protective

(ilgtﬂq:léa‘&ﬁglj fnl?dr{r.hgg?‘lfeeze J]e?ge hour s, collected, washed

with distilled water, suspended in 10 nL of D mannitol

10%WW aqueous solutlon and then freeze-dried.
<Example 6> Preparation of exend1n-4(1 -28)amide containing microspheres by

a spray drying method

4.850 g of a biodegradable polymer, RG502H (Lot No. 1009848, IV=0.19
dL/g), and 0.150 g of exendin-4(1-28)amide (Peptron Inc., South Korea), were
homogeneously dissolved in 97 mL of glacial acetic acid. The prepared solution was
supplied into a spray dryer (SODEVA, France) equipped with an ultrasonic nozzle
(Sono-tek, 120 kHz) at the flow rate of 1.5 mL/min using a piston pump, while
supplying dried air at 180°C, to prepare microspheres. The prepared microspheres
were suspended in a 0.5 M L-Lys-L-Thr-L-Thr-L-Lys-L-Ser aqueous solution
supplemented with 1% (W/V) polyvinyl alcohol (polyvinyl alcohol, Gohsenol, EG-50)
as a protective colloid, stirred for three hours, collected, washed with distilled water,
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<Exanpl e 7> Preparation of exendin-4 containing
m cr ospheres by a phaseseparation nethod 0.1 g of

woensndins4 (Pol ypepti de Laboratories, USA) waBCT/KR2008/000397
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dissolved in 1.86 nL of distilled water, being slowy
injected into a solution where 1.86 g of RG502H (Lot

No. 1009848, 1V=0 19 dL/g) was dissolved in 23.32 nL

of dichl oronmet hane, and sonicated, to prepare a
primary,emul sion. The, obt ai ermul si on, was .
RSP &m@%%ﬂ@é@&&’) aquepUsORRItON; andfBensfreeze-dried.
to formenbryonic m crospheres. A m xture of 400 g of

hept ane and 50 g of ethanol was slowly added to the

f or mekERARPION: PréfasdtRAPOCERRdMY eBntainidg inictospheRY by a phase-
rpm and maintaining the tenperature of 3C, to harden

teperatobmethodc i cr ospheres. After stirred for

e o B B e C A R 100
| . ‘. L

SR8 SR B RSk, ARG LS Lo

NbC1OIRAE! €9=0 THedIO) Habaflssdivet OpPPBBE Sniedfedichloromethane, and
filtrated, collected, washed with heptane at 4C, and

soatated trpreghre & pripragpemelsivne r $hpbbtimsd efnbiqr waehaunbgenized by
n ¢crospheres were suspended in 0.5% (WV) polyvinyl |
adldingn 3% 8 el sliepne oWl pistrdo ofife STSTYOBICIIGASPABES on@ mixture of

’ ted, e .

TR B it AU Sl PRI g, e ombrvonic

fiRospherés vhiRNRUrAfg at FOONHASBRAd mdivteiingOthePlefipefi@tic f 3°C, to

novel exendi n-contai ning controlled release

Ineirdero gheh embryfonioruiierosmeresi fted etirred sfod appriximbtelycose hour, the

and i nproved hi oavailapility, by coating the surface

ivenk @’aﬁff‘él?%@g ¥ deganfation. c%?lilar?@&ﬁ? E?Rtgnes\:vast giAfded thereto,
cr ' e SSjVv e f _the dr '

S BRRR 3P 3 CHEET 3 TPt PRI ol UMb B dfor the

dmbriofie MicRspiRdes. €/ TR DBtARAARISshRStes VORY filraed, @llected, washed

exendin as an active ingredient, a biodegradable

with yieptanh aati 4, aand waeuuns ideied) s psipaye oficOspi®reso (The prepared

dlL/g, . and a coatin terial erein th .

BIORBGP Rt e SERePiRd 1 055 6%1%5%}@@5@&0# PhAr 2 M lysine

ag:fu%lLPs solution for one hour, collected, washed with distilled water, and freeze-dried,

to prepared a formulation.

As shown in the above examples, the present invention provides a novel
exendin-containing controlled release microsphere formulation with decreased side
effects and improved bioavailability, by coating the surface of the microspheres with
coating materials, thereby decreasing an excessive release of the drug during the initial

stage after administration.
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pol ycaprol act one, and pol yal kyl car bonate; a copol yner
or a sinple mxture of two or nore selected fromthe
pol ynmer group; a copolyner of the polyner and

pol yet hyl engl ycol (PEG; or a pol ynmer-sugar conpl ex
where a sugar is.coupled with the polynmer or the
Eﬂﬁéﬂﬂ&éﬂk_ﬂﬂgllﬁg coating material is one or nore
sel ected fromthe group consisting of basic am no

aci ds, polypeptides, and organic nitrogen conpounds,

wher e 1t he basioGiraIRdR1a6 é’orhﬁosﬁfb% RmpMing sel ected
fromthe group consisting of arginine, |ysine, and

hi st i dnreenditnes poacfive gretiertonpri ses 2 to 10 ami no

aci ds V\,herel n one e basi.c .am no aci d | ect ed

from fodse Sbmgr e Yng AN AIGRHE MEcosiy 95 191 dL/g, and
hi stidin ar ri sed, and the nunber of basic amn no

aci ds |°§)gt %afﬁg}f)] that of acidic am no acids, and the

or ganiyphedih @8 %od‘égmldrédpé@m@f‘ §s @ pohfer Ss@ie@féﬂeﬁoﬁlr & group
the group consisting of creatine, Cr eati ni ne, and

cumsmtmg ofT tpel;dmmkieo(BIetki} rpélggls'eolubnmb@m),l qnlydkacndealcmglycohde)
to da wherei n_the content of thg exendin is fro

@’Lm)@ m@ymgev@ypqla@n@mn%whyﬁr% UtyHE 1 acidyy Dolgsaprelactone,

of | .on I
Bl ERBBAG Mondopt B S AR ol o
it fdlEn&OAoupIa r&g&ryhﬁk olf&hé enfer %d%bl%tﬂﬁéﬁgﬁly&ﬂ (PEG); or a
wei'ght based on 100 parts by wei ght
pappessigan nompleX vehecoatsngdrl is donpglbd adth the rpobysndri arthe copolymer,
according to Caim1, wherein the pol ypeptide is one

nore selected fromthe group consisting of

L- Al a - 1-Phe -d. - Hi - .
Qy-L tlh ggagné njr%frial ﬁé\gesoxjenﬁll'é s’elegeﬁl. ﬁ'ong'tl’?e grlc_)u}')_lconsll_stlng of basic
A:Ihiﬁ% acids Tpﬂlyﬂep’&?sl&; and d)‘i'gémb n}fﬁ?ﬂgen bohpsurlds L\)&ﬁere the basic amino acid
L-Lys-L-Lys-L-Lys, and L-Lys-L-Thr-LThr- L-Lys-L-Ser.

15.on¢ foe nowve seledtbd Gromethe @S@lpcmmprssmg pHargintuco dybiney and histidine, the

Cl.aim.1, wherein_the exendin ne. or nore sel ect ed .
qlmaptlé@ CgRBLiSFScHSi 1% ?rngloowc&xwﬁﬁm anq SEAOTe bRRE apyino acids

) re e
%Zf)e?:?ﬁ%il fgorf[ tﬁeSEIiQPb Qgﬁ&et& od° Rt ERs g mﬁqs@é{n%r@oﬁﬁ)klsed and
the number of basic amino acids is more than that of acidic amino acids, and the organic
nitrogen compound is one or more selected from the group consisting of creatine,

creatinine, and urea.

2. The controlled-release composition according to Claim 1, wherein the
content of the exendin is from 0.1 to 10 parts by weight based on 100 parts by weight of

the composition.

3. The controlled-release composition according to Claim 1, wherein the
content of the coating material is from 0.01 to 5 parts by weight based on 100 parts by

weight of the composition.
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derivative having a C-term nus substituted or
non-substituted with an am de group, and a

wopbwrneezuti cal |y acceptable salt thereof: (CRemKRaN08/000397
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Formula 1) Xaal Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Xaa8
Xaa9 Xaal O Xaal | Xaal 2 Xaal 3 Xaal 4 Xaal 5 Xaal Xaal7
Al a Xaal 9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24 Xaa25 XaaZ26
Xaa27 Xaa28 -ZI , wherein Xaal is H's, Arg, Tyr, Ala,

No |, Val, Norl 4- d |
Se: Vaé} Y, 2 Alhe cé}treﬁﬁggé %é@@%&%&% %pé(gcri%g o @?@m Lawherein the

i Norval ., Val

Alytepfls € BimoYE e B b5 P broShon g o Al Al L Lys, 1
Afp-The01G] rH1s><a@1 L-Hlﬁmy GR-L-HIS-LIDys, X#BEGIS PlHis-Leu, L-
Nigrva Va eg Asp, g Xaabyo is Ala, ga eu,

THes- LATazlr -L- bmﬂ)ngsl-Iy-dlaﬂLeL Lys- LI\IE;ts LX;MI-L-LyB-eL by and LSe}rs :L-Thr-L-
Xaal 2 is Ala or Lys; Xaal 3 is Ala or Gn; Xaal 4 is
Biral-Lysd-S¢ti e, pentyl gl ycine, Val, or Met:Xaal5 is Al a

or Gu; Xaal 6 is Ala or Gu; Xaal7 is Ala or du;

Xaal9 is Ala or Val; Xaa20 is Ala or Arg; Xaa2l is

Al a, lseu, OThé-&’&ﬁNTﬁdJ?eleaW@%ﬁipﬁsﬁoh Qcdording A Tlaiftf 1, wherein the
G -A O straight chain or branched al anoyF
exendin is one or more selected from the group consisting of exendin-3 (SEQ ID NO: 1),
exendin-4 (SEQ ID NO: 2), one represented by Chemical Formula I or II, an exendin
derivative having a C-terminus substituted or non-substituted with an amide group, and
a pharmaceutically acceptable salt thereof:

(Chemical Formula I)

Xaal Xaa2 Xaa3 Xaad Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 Xaal0 Xaall Xaal2
Xaal3 Xaal4 Xaal5 Xaal6 Xaal7 Ala Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24
Xaa25 Xaa26 Xaa27 Xaa28 -Z1,

wherein

Xaal is His, Arg, Tyr, Ala, Norval, Val, Norleu, or 4-imidazopropionyl;

Xaa? is Ser, Gly, Ala, or Thr;

Xaa3 is Ala, Asp, or Glu;

Xaa4 is Ala, Norval, Val, Norleu, or Gly;

Xaa5 is Ala or Thr;

Xaab is Ala, Phe, Tyr, or naphthylalanine;

Xaa7 is Thr or Ser;

Xaa8 is Ala, Ser, or Thr;

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;

XaalO is Ala, Leu, Ile, Val, pentylglycine, or Met;

Xaall is Ala or Ser;

Xaal2 is Ala or Lys;

Xaal3 is Ala or Gln;

Xaal4 is Ala, Leu, Ile, pentylglycine, Val, or Met;
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Xaa22 is Ala, Phe, Tyr, or naphthyl al anine; Xaa23 is
He, Val, Leu, pentylglycine, tert-butylglycine, or
woRkEs/117a2a24 is Ala, Gu, or Asp; Xaa25 is Al aPCTKR2008/000397
Phe, Tyr, or naphthyl al anine; Xaa26 is Al a or Leu;
Xaa27 is Ala or Lys; Xaa28 is Ala or Asn; Z1 is -COH,
-NH2, dy-Z2, Ay Ay-Z2, Ay Gy Xaa3 1-Z2, Ay Gy
Xaa3 1 Ser- Z2, Qy Ay Xaa3l Ser Ser-Z2, Gy Gy
Xaa3l Ser _Ser Gy-z2, Ay Ay Xaa3l Ser Ser Ay
Al a- zXaal) is Adewr w31 Ser Ser Gy Ala Xaa36-72, Gy
Ay Xaa3l, Sefr, Ser,dy Al a Xaa36 Xaa37-Z2, Ay Gy
Kool aaf6 B lagf O 3 Xaa36 Xaa37 Xaa38-72, or Ay Gy
Xaa3l 8817 ReAlaG GIdN @ Xaa36 Xaa37 Xaa38 Xaa39-Z2,
wherein Xaa31, Xaa36, Xaa37 and Xaa38 are
i ndepehdenid AlaseMatt ed from the group consisting of
Pro, honoproline, 3Hyp, 4Hyp, thioproline,
N al kyfagRy isi Al or drgg kyl pentyl gl yci ne, or

N-al ky) akanj n Xaa39, i s 5 Of4 TV.L, IS - OH O -
"N, S URAE: R onl SRR AR 8 By atggor RRGHY suaighe
fRfPor BigRfed fRafoylXaa9, Xaal O Xaal | , Xaal 2, Xaal 3,

Xaal 4, Xaal 5, Xaal , Xaal 7, Xaal 9, Xaa20, Xaa2l,

Xaa24 XaXaa A la)Rle Tyr, ¥aazphthgakiniden28 are Al a; and

when Xaal is H s, Arg, or Tyr, one or nore of Xaa3,

Xaad, 6a8d3 Jedko Vah.den pentylghyeime ciart-tmbrlghyrine) anMstaal

Xaa2 %&ag nggéé a5 Xaab Xaa7 Xaa8 Xaa9 Xaal O Xaal |

Xaal 2 S4T SARGIL T 81 5 Xaal 6 Xaal 7 Ala Xaal 9

Xaa20 a2l Xaats, ¥ad a3 MadphiipRkainkaa26

Xl -Zl [wherein Xaal is H's, Arg, Tyr, Ala, Norval, Val,
Nor | elXaad6 isdAlaror daappr opi onyl ; Xaa2 is Ser, Gy, Ala,
or Thr; Xaa3 is Ala, Asp, or Gu; Xaad4 is Al a, Norval,
val, RewPeisAlgror &y

Xaa28 is Ala or Asn;

Z1 is -OH, -NH2, Gly-Z2, Gly Gly-Z2, Gly Gly Xaa31-Z2, Gly Gly Xaa31 Ser-
72, Gly Gly Xaa31 Ser Ser-Z2, Gly Gly Xaa31 Ser Ser Gly-Z2, Gly Gly Xaa31 Ser Ser
Gly Ala-Z2, Gly Gly Xaa31 Ser Ser Gly Ala Xaa36-Z2, Gly Gly Xaa31 Ser Ser Gly Ala
Xaa36 Xaa37-Z2, Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38-Z2, or Gly Gly
Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38 Xaa39-Z2, wherein Xaa31, Xaa36, Xaa37
and Xaa38 are independently selected from the group consisting of Pro, homoproline,
3Hyp, 4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine, or N-alkylalanine,
Xaa39 is Ser or Tyr, and Z2 is -OH, or -NH,,

provided that no more than three of Xaa3, Xaa4, Xaa5, Xaa6, Xaa8, Xaa9,
Xaal0, Xaall, Xaal2, Xaal3, Xaal4, Xaal5, Xaal6, Xaal7, Xaal9, Xaa20, Xaa2l,
Xaa24, Xaa25, Xaa26, Xaa27, and Xaa28 are Ala; and when Xaal is His, Arg, or Tyr,
one or more of Xaa3, Xaa4, and Xaa9 are Ala;

(Chemical Formula II)

Xaal Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 XaalO Xaall Xaal2
Xaal3 Xaal4 Xaal5 Xaal6 Xaal7 Ala Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24

Xaa25 Xaa26 X1-71,
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Xaa5 is Ala or Thr; Xaa6 is Al a, Phe, Tyr, or
napht hyl al ani ne; Xaa7 is Thr or Ser; Xaa8 is Ala, Ser,

woOa@oosTinro27 Xaa9 is Al a, Norval, Val, Norleu, ASPCTEBR2@ES0)0397

Xaal Ois Ala, Leu, He, Val, pentylglycine, or Met;

Xaal 1 is Ala or Ser; Xaal 2 is Ala or Lys; Xaal 3 is
Ala or An; Xaal4 is Ala, Leu, He, pentylglycine, Val,
or Met; Xaal 5is Ala or Gu; Xaal 6 is Ala or du;
Xaal 7 is Ala or Qu; Xaal9 is Ala or Val; Xaa20 is

Al a owheggin Xaa21 is Ala, Leu or Lys-NHe-R, wherein R

gt o A A T o B o

or na@tgabymramw%a@q%@ 'S He, Val, Leu, _
pentyl glycine, tért- but yl ‘glycine, or Met; Xaa24 is

Al a, (aa3 mAlaAApp, ofdda5 is Ala, Trp, Phe, Tyr, or
napht h IaI anine; Xaa26 is Ala or Leu; Xl is Lys Asn,
Asn LyadisAlanNeryal A%, Node, oy 6liHe- R Lys- NHe- R Al a,

or Al wherein Ris Lys, Arg, a d-doO
strai gﬁ’f‘g ﬁwgraﬁor%br anched al kanoyl, or a

cycl Oatdﬁﬁlléi}ﬂﬁapﬁé/ ITyZI or'rﬁpht@alahﬁ’lé’z dy-72, dy
dy-z y Gy 1- 72 y Gy Xaa3l Ser- 72, Ay
Gy Xééﬁlls‘SE]nrcﬁseﬂerZZ Gy Gy Xaa31l Ser Ser dy-Z2,

Gy Gy Xaa3l Ser Ser Ay Ala-Z2, dy Gy Xaa3l Ser
Ser GXpafigAkaleordhrgy Gy Xaa3l Ser Ser Gy Ala

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;

XaalO is Ala, Leu, Ile, Val, pentylglycine, or Met;

Xaall is Ala or Ser;

Xaal2 is Ala or Lys;

Xaal3 is Ala or Gln;

Xaal4 is Ala, Leu, Ile, pentylglycine, Val, or Met;

Xaal5 is Ala or Glu;

Xaal6 is Ala or Glu;

Xaal7 is Ala or Glu;

Xaal9 is Ala or Val;

Xaa20 is Ala or Arg;

Xaa2l is Ala, Leu, or Lys-NHe-R, wherein R is Lys, Arg, C1-C10 straight
chain or branched alkanoyl, or cycloalleyl-alkanoyl;

Xaa22 is Phe, Tyr, or naphthylalanine;

Xaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine, or Met;

Xaa24 is.Ala, Glu, or Asp;

Xaa25 is Ala, Trp, Phe, Tyr, or naphthylalanine;

Xaa26 is Ala or Leu;

X1 is Lys Asn, Asn Lys, Lys-NHe-R Asn, Asn Lys-NHe-R, Lys-NHe-R Ala, or
Ala Lys-NHe-R, wherein R is Lys, Arg, a C1-C10 straight chain or branched alkanoyl,

or a cycloalkylalkanoyl;
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Xaa36 Xaa3d7-Z2, Gy Gy Xaa3l Ser Ser Gy Al a Xaa36
Xaa37 Xaa38-Z2, or Ay Gy Xaa3l Ser Ser Gy Ala Xaa36
WO Xee3179%2a38 Xaa39- Z2, wherein Xaa3l, Xaa36, Kaa&R2e030000397

Xaa38 are independently selected fromthe group

consi sting of Pro, honoproline, 3Hyp, 4Hyp,

t hi oproline, N-alkylglycine, N alkylpentylglycine, and
N-al kyl al ani ne, Xaa39 is Ser or Tyr, and Z2 is -OH, or

% B BT P bt s
250y o1 a3t sgf§hnsza, 539 cly Xeas Ser %%"%ﬁg 72 837 by Xag3l Ser Ser

éfg)gAlaT ,GI9GI# Xah 1 J&ZRP P AQ@Xha363Z2 |@I?SGIPI%3 P8er Ser Gly Ala
Xaad, and Xaa9 is Ala. 6. The con | ed-rel ease

KaaBpasaad7 A2, &ity GilyliXag3 1 SerCSeaiGly B\la Mae363Xaa37hKazé§>86Z12j iom Gly Gly

SN SArAg: GHOARRHR eaaislz%iqq‘%% Ked e, Q'z%%neguxgﬂ l g, Xaa37

vvit am.d r pup. A, con oIIedreIe
e Ro AR PRy sl TR IF' 8l PTRBE of 2gp chomoproline,
mywmw gthﬁfpr&i&fén Nalk@@f’é‘neaqtlla‘ifl{%rllbcﬁh%’lgl%ﬁ@t an@'NiaH(ylalamne
bi odegradabl &€ pol ymer, "and a coati'ng l'ayér that coat
Xha39deo Ker am Ty, amchQam-ﬁgl oatMj,al , wherein the
bi odegr adabl e Eol ymer is a polyner selected fromthe
tha

gr oup PEJHAdS gooporgathgn dhree @ XaaB aaaghoKgay., asb; ff@al, Xaad,

%gf}c@;?iaﬁgiegaeaﬁﬁt XERCE Ry Rt S b6 7, oo, Xaa0, Xaz21,

R&d M, 1@9«12.‘503&%105@5263%@ Apd eﬁfd' YHekY XKa@r BONAIS; A, Tyr, or 4-

copol yner or a sinple mixtUre of two or nore sel ected
intidazoptopimryl,git tragt; ona of Kae3,\Xued, afd X&a ipdllayymer and

pol yet hyl engl ycol (PEG; or a polyner-sugar conpl ex
where a sugar is coupled vvith the pol ynmer or the

copol ¥Ter ., gﬁ%e{; Q%tllreg gelQ%% os1 13n %?gog&n'g 18" Gaim 5, wherein the

sel ecteéd fr c am no

A&hdR dePRhiRER Is%ﬁﬁaepaa@l of SE@“]IP N&)‘s 13,0080 of 8NRAMREIS C-terminus

where the basic anmino acid is one or nore sel ected
fubstimtedor gonspbstioned withag anfideagrgumi ne, | ysi ne, and
hi sti di ne, thepol ypeptide conprises 2 to 10 am no
aci ds wherein one or nbre basic anm no aci ds sel ected

from he nguC%nﬁ'gﬁ]esd x%ie Qeqm% 0 glleru’l ac&% Ign er 9(51’9 IflSll’l
ed° and LT Lomprsing

hi sti di ne are conp

aci d igScdrp rc%nfp‘i‘i@ﬁhgt z!i‘rﬁ%xé}fdnﬁ%k Cit'ncao'l‘l% ﬁﬁgl@ﬁieﬁé an@lnzii bid¥Rgradable

organi c
polymer, and

a coating layer that coats the core with a coating material,

wherein the biodegradable polymer is a polymer selected from the group
consisting of polylactide (PLA), polyglycolide (PGA), poly(lactide-co-glycolide)
(PLGA), polyorthoester, polyanhydride, polyhydroxybutyric acid, polycaprolactone,
and polyalkylcarbonate; a copolymer or a simple mixture of two or more selected the

polymer group; a copolymer of the polymer and polyethylenglycol (PEG); or a

polymer-sugar complex where a sugar is coupled with the polymer or the copolymer,

the coating material is one or more selected from the group consisting of basic
amino acids, polypeptides, and organic nitrogen compounds, where the basic amino acid

is one or more selected from the group consisting of arginine, lysine, and histidine, the
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ni trogen conpound is one or nore selected fromthe
group consisting of creatine, creatinine, and urea. 8.

wOZms/1eontrol | ed-rel ease m crosphere accor di ngPCUKR2ei18/000397

7, wherein the biodegradabl e polynmer has an intrinsic
viscosity of 0.1 to 0.6 dL/g. 9. The

control |l ed-rel ease m crosphere according to Claim?7,
wherei n the bi odegradabl e pol yner has an intrinsic
viscosity of 0.15 to 0.31 dL/g. 10., The . . .
RAFRPYAS £QUPEFEad 40 rhoc%raglﬁr@e% WheIs PRy OF §r0s dasis pmino acids

erein t ntent . t din. i.s_fr 0 .
45 s Db 3Rbu Gl 156 BRE bRk ol A d e ghbrse, and
1k QLABENSS Bisiclaknind BEIAGS Hotihag that BF 8A8R aifs ASIREQNE the organic
according to aim?7, wherein the content of the

gicagémgompyward issofier omnibore Iseteoted foamt the byrouyeicgintistingsefi creatine,
on 100 parts by weight of the mcrosphere. 12. The

ge#inieg, pediueal ease ni crosphere according to Claim7,
wherein the pol ypeptide is one or nore selected from

the group consisting of L-Ala-L-H s-L-Lys, LArg-

L- Phe g QG y- hdtsnirdHed-réledde Snictosphdet )écécsrhih%‘tbﬂléﬁ%a 7, wherein the
L-H s-@y, L-H s-Leu, LLys- L-Tyr-L-Lys, L-Hi s-L- Val ,
hiotlsgsadableymlyrherlhas ah ityissit visyssityanfi@. ILtolOysdlL/gThr - LThr -
L-Lys-L-Ser. 13. The control |l ed-rel ease m crosphere
according to Caim?7, wherein the exendin is one or

TOLE 5 S s O SRR Oy 0L P wherin e
biS B BaRBISSb M er®AS Th GREndO V1T sRtylof Or151th 0.7AMIE ENdi N
derivative having a Cterm nus Substituted or

non- substituted with an am de group, anda

pharmaceutically acceptable salt thereof: (Chenical .
For mulld 1) Kesmpontollsd-xelszse yaisrosrbts aseadingda f-ladgn g, wherein the

P S8 Ol 18D B T S 0 AT oo
tHadddrodFed -ZI , wherein Xaal is H's, Arg, Tyr, Ala,
Norval,” Val, Norleu, or 4-im dazopropionyl;

11. The controlled-release microsphere according to Claim 7, wherein the

content of the coating layer is from 0.01 to 5 parts by weight based on 100 parts by

weight of the microsphere.

12. The controlled-release microsphere according to Claim 7, wherein the
polypeptide is one or more selected from the group consisting of L-Ala-L-His-L-Lys, L-
Arg-L-Phe, Gly-L-His, Gly-L-His-Gly, Gly-L-His-L-Lys, L-His-Gly, L-His-Leu, L-
Lys-L-Tyr-L-Lys, L-His-L-Val, L-Lys-L-Lys, L-Lys-L-Lys-L-Lys, and L-Lys-L-Thr-L-
Thr-L-Lys-L-Ser.

13. The controlled-release microsphere according to Claim 7, wherein the
exendin is one or more selected from the group consisting of exendin-3 (SEQ ID NO: 1),
exendin-4 (SEQ ID NO: 2), one represented by Chemical Formula I or II, an exendin

derivative having a C-terminus substituted or non-substituted with an amide group, and
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Xaa2 is Ser, Ay, Ala, or Thr; Xaa3 is Al a, Asp, or
G u; Xaad4 is Ala, Norval, Val, Norleu, or Ay; Xaa5 is

WO Ab®/10192Thr; Xaa6 is Ala, Phe, Tyr, or napht hpCaK®2008600397

Xaa7 is Thr or Ser; Xaa8 is Ala, Ser, or Thr; Xaa9 is
Ala, Norval, Val, Norleu, Asp, or Ju; XaalOis Ala,
Leu, He, Val, pentylglycine, or Met; Xaal 1 is Ala or
Ser; Xaal 2 is Ala or Lys; Xaal 3 is Ala or @n; Xaal
4|sA|a u, He, pentylglycine, Val, or Met; Xaal 5
4%@&“&"%‘1‘1‘%&”"9@5@" SQEH’;&%& ‘or Ju; Xaal 7 is Ala or
GI u; Val; Xaa20 is Ala or Arg; Xaaz2l
?H{ ICMSF %ds NHe- R wherein Ris Lys, Arg, or a

Cl CI Raal r)@éthXa&J" Nad4 ad3r RB XM R XRBOXA49 XAalP Xagll Xaal2
Al a, Phe, Tyr, or naphthylal anine; Xaa23 is He, Val,

Xaal3 Kemlt4leghL/i: Xael6 el 7 bMayX@l?chﬁé.’,O KaaZ\]!bKaaMaaQAB Xaa24
is Ala, Xaa25 is Ala, Trp, Phe, Tyr, or
KRR SR e e (o A a of Leu Xan2? 15 A a or
Lys; 5@1&22%'3 Ala or Asn; Z1 is -OH, -NH2, dy-Z2, Gy
Ady-Z yGIy Xaa3 1-Z2, dy Ay Xaa31Ser-

Xaal is His, Arg, Tyr, Ala, Norval, Val, Norleu, or 4-imidazopropionyl;

Xaa?2 is Ser, Gly, Ala, or Thr;

Xaa3 is Ala, Asp, or Glu;

Xaa4 is Ala, Norval, Val, Norleu, or Gly;

Xaa$5 is Ala or Thr;

Xaab6 is Ala, Phe, Tyr, or naphthylalanine;

Xaa7 is Thr or Ser;

Xaa8 is Ala, Ser, or Thr;

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;

Xaal0 is Ala, Leu, Ile, Val, pentylglycine, or Met;

Xaall is Ala or Ser;

Xaal2 is Ala or Lys;

Xaal3 is Ala or Gln;

Xaal4 is Ala, Leu, Ile, pentylglycine, Val, or Met;

Xaal5 is Ala or Glu;

Xaal6 is Ala or Glu;

Xaal7 is Ala or Glu;

Xaal9is Ala or Val;

Xaa20 is Ala or Arg;

Xaa2l is Ala, Leu, or Lys-NHe-R, wherein R is Lys, Arg, or a C1-C10 straight
chain or branched alkanoyl;

Xaa22 is Ala, Phe, Tyr, or naphthylalanine;

Xaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine, or Met;

Xaa24 is Ala, Glu, or Asp;
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Z2, Gy Gy Xaa3l Ser Ser-Z2, Gy Gy Xaa3l Ser Ser
Ay-Z2, Ay Gy Xaa31 Ser Ser Ay Ala-Z2, Ay Gy

woXem31793er Ser Gy Ala Xaa36-Z2, Gy Gy Xaa3RCB&ER288r000397
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Gy Ala Xaa36 Xaa37-Z2, Gy Ay Xaa3l Ser Ser Ay Ala
Xaa36 Xaa37 Xaa38-Z2, or Gy Gy Xaa3l Ser Ser Ay Al a
Xaa36 Xaa37 Xaa38 Xaa39-Z2, wherein Xaa3l, Xaa36,
Xaa3d7, and Xaa38 are independently selected fromthe
group conS|st| ng of Pro, honoproline, 3Hyp, 4Hyp,

t hi opPeREAEs ARy W?h@l?}’éa Q*Télap%-hﬁhal@?!nﬁent yl gl yci ne, or
N-al k 39 is Ser or Tyr, and Z2 is -CH or
- NH2, %a%%&% Otr#% no nore than three of Xaa3, Xaa4,

Xaa5, Xtaahis K@ Lykaad, Xaal O Xaal | , Xaal 2, Xaal 3,

Xaal 4, Xaal 5, Xaal , Xaal 7, Xaal 9, Xaa20, XaaZ21l,

Xaa24 Xaxa&wlamaﬁ%ﬁ; Xaa27, and Xaa28 are Al a; and
nor e of

wh | ,
Xaaa, 2ana-0Baa iz, Quekdhiz2a e Oharmire3, Gy Xaa! Ser

e AT el SR 100 I KaadT S8 S BRI LA X ght Ser Ser

é@@@f& 294 @ff@(%& P@&%%r Xﬁ%@&a X@QQ’@Z%H@@Q}BQX%BI Ser Ser Gly Ala

wherein Xaal is Hi s, Nor val |
M6e)ﬂaa3@¥Z24Glyn(ﬂﬁ2@p3 bﬁcmﬁwl(}ly )édaXaa% Xaa37 Ehe;BS -2Q,ar Gly Gly

or Thr; Xaa3 is Ala, Asp, or Gu;_ Xaa4 js Ala, Noyval,
] Y05 5e 0 0o 436 Sgka8 N RaE R crsRaiag | ka3, XaadT,

{ﬁg&eﬁa:a‘é}ér e ?ﬁde@é&ﬂ}hﬁy Ji rﬁ%n})ﬁ%a T CJ$&St®gIOWK%T m&)rohne
ﬁgﬁ%?ﬂygaﬂna&%h@ i Néa‘}%jrllgl bie, )1({:31 g}@hﬁy}g*g@gé(' giyngJamgdalanme
Xaa39 is ,Ser or Tyr, and Z2 is -OH or -NH2,

provided that no more than three of Xaa3, Xaa4, Xaa5, Xaa6, Xaa8, Xaa9,
Xaal0, Xaall, Xaal2, Xaal3, Xaal4, Xaal5, Xaal6, Xaal7, Xaal9, Xaa20, Xaa2l,
Xaa24, Xaa25, Xaa26, Xaa27, and Xaa28 are Ala; and when Xaal is His, Arg, or Tyr,
one or more of Xaa3, Xaa4, and Xaa9 are Ala;

(Chemical Formula II)

Xaal Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 XaalO Xaall Xaal2
Xaal3 Xaal4 XaalS Xaal6 Xaal7 Ala Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24
Xaa25 Xaa26 X1-Z1,

wherein

Xaal is His, Arg, Tyr, Ala, Norval, Val, Norleu, or 4-imidazopropionyl;

Xaa? is Ser, Gly, Ala, or Thr;

Xaa3 is Ala, Asp, or Glu;

Xaa4 is Ala, Norval, Val, Norleu, or Gly;

Xaa5 is Ala or Thr;

Xaab is Ala, Phe, Tyr, or naphthylalanine;

Xaa7 is Thr or Ser;

Xaa8 is Ala, Ser, or Thr;

Xaa9 is Ala, Norval, Val, Norleu, Asp, or Glu;
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Xaal 3 is Ala or Gn; Xaal4 is Ala, Leu, He,
pentyl glycine, Val, or Met; Xaal 5 is Ala or u; Xaal

woeoisg1Ma or Qu; Xaal 7 is Ala or du; Xaal 9PCEKR2608(000397
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Val ; Xaa20 is Ala or Arg; Xaa2l is Ala, Leu, or

Lys-NHe-R, wherein Ris Lys, Arg, a -0 O strai ght
chai n or branched al kanoyl, or cycl oal |l eyl -al kanoyl ;
Xaa22 is Phe, Tyr, or naphthyl al ani ne; Xaa23 is He,

Val, Leu, pentylglycine, tert-butylglycine, or Met;
Xaa24 Xa§1WSaéladf%H,¥k9rV¢lsB?ntyéggwe; 991}3!1%5, Trp, Phe,

Tyr, ht hyl al.ani ne; Xaa26 is Ala or Leu; Xl is
Lys As%a,a?ggsn‘&@f&%e ’ys- NHe- R Asn, Asn Lys- NHe- R,

Lys- Nbg> N Qla RLy& @ Lys-NHe-R, wherein Ris Lys,
Arg, a d-d O straight chain or branched al kanoyl, or
cycl oXdey3 &l Alamoydln; ZI is -OH, -NH2, dy-Z2, Gy
Ay-Z2, Ay Gy Xaa3l-Z2, Ay Qy Xaa3l Ser- Z2, Gy
Gy xawald sedlaghsu s, peatyleleeipe,Malzar Mek ser G y- 22,
Ay d 3 rwoer Ay Ala-Z2, Gy Gy Xaa3l Ser
Ser G)gaaﬁ%&aaagg@z, Gy Gy Xaa3l Ser Ser Gy A a
Xaa36 addf X or@iy; Gy Xaa3l Ser Ser Gy Al a Xaa36
Xaa37 Xaa38-Z2, or Gy Gy Xaa3 1 Ser Ser Ay Al a
Xaa36 X6adBk Maad&lXaa39- Z2, wherein Xaa3 1, Xaa36,
Xaa3d7,  and, Xaa38_are independently selected fromthe

gr oup X8hisAg V&t Pro, honoproline, 3Hyp, 4Hyp,

t hi oprgl hhe, A N\-alkyl gl yci ne, N-al kyl pentyl gl yci ne, and
N- al kﬁﬂg?@ﬁ%f}ﬂg,o?%g‘égg is Ser or Tyr, and Z2 is -OH or

a5, Saat, S0, xan, aal O oa | el 2 a3, S
chai e, brafachkd alkXaall, qr cXelablfeyl-ddahdyl; Xaa20, Xaa2l, Xaa24,
Xaa25, and, Xaa26 are Al a; and when Xaal is H's, Arg,
Tyr, ayaad? is Phe, Tyr, or naphthylalanine;

Xaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine, or Met;

Xaa24 is Ala, Glu, or Asp;

Xaa25 is Ala, Trp, Phe, Tyr, or naphthylalanine;

Xaa26 is Ala or Leu;

X1 is Lys Asn, Asn Lys, Lys-NHe-R Asn, Asn Lys-NHe-R, Lys-NHe-R Ala, or
Ala Lys-NHe-R, wherein R is Lys, Arg, a C1-C10 straight chain or branched alkanoyl,
or cycloalkylalkanoyl;

Z1 is -OH, -NH2, Gly-Z2, Gly Gly-Z2, Gly Gly Xaa31-Z2, Gly Gly Xaa31 Ser-
72, Gly Gly Xaa31 Ser Ser-Z2, Gly Gly Xaa31 Ser Ser Gly-Z2, Gly Gly Xaa31 Ser Ser
Gly Ala-Z2, Gly Gly Xaa31 Ser Ser Gly Ala Xaa36-Z2, Gly Gly Xaa31 Ser Ser Gly Ala
Xaa36 Xaa37-Z2, Gly Gly Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38-Z2, or Gly Gly
Xaa31 Ser Ser Gly Ala Xaa36 Xaa37 Xaa38 Xaa39-Z2, wherein Xaa31, Xaa36, Xaa37,
and Xaa38 are independently selected from the group consisting of Pro, homoproline,
3Hyp, 4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine, and N-alkylalanine,
Xaa39 is Ser or Tyr, and Z2 is -OH or -NH,,

provided that no more than three of Xaa3, Xaa4, Xaa5, Xaa6, Xaa8, Xaa9,
Xaal0, Xaall, Xaal2, Xaal3, Xaal4, Xaal5, Xaal6, Xaal7, Xaal9, Xaa20, Xaa2l,
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I m dazopropi onyl, at |east one of Xaa3, Xaa4, and Xaa9

is Ala. 14. The controll ed-rel ease m crosphere
woaesanizng to C aim 13, wherein the exendi n dBCTKR2008600397

is a polypeptide of SEQID Nos: 3, 4, 5, or 6, having

a Ctermnus substituted or non-substituted with an

am de group. 15. The controll ed-rel ease m crosphere

according to any one of Clainms 7 to 14, further

conprisin on‘(s1 or nore se]ected fromthe

g opd,

X X RarHocbuchlbal 10 aVEBptaB) & phi chtg vBm. or 4
1%5422?%%&%&? af 1655tk %‘f?(‘ra%?l,?gag@‘,r %@tf&@ Ol pr eparing an

exen al ning con easé m crosphere with

a coating layer conprising the steps of: mxing an

exendi n and a bi odegradabl e polyner to prepare a WO

type ddul si Bie omtmllbdndepsa auaosphiext arcerdingitd Claim 13, wherein the
enul si fying by adding .the_ enu honpgeneouys

o1
RGBTl ST 9D P OnTbROK i RONEAGHS BE -terminus

R PSP BT Bl Cne roop

consi sting of polylactide (PLA), polyglycolide (P&,
pol y(l acti de-co-glycolide) (PL&G), polyorthoester,
pol yadhydr i Hig cqnodollbd-delensy micrpsphereaasicdrding to any one of Claims 7 to

ol ycaprol act gne, and pol yal kyl carbopate, a copol yner, .
B Chp PRMBAISIRG, r @1 Ot OB Sﬂs?teg oBpmorihy| RGP tonsisting of

BRI PR P BUURE o Sloid BT ° ol e

where a sugar is coupled with the polyner or the
copol ynmer, and the coating naterial is one or nore
sel ectléd frAmmdtleodyrafupraperisg san naxeondinksasiamingy ¢omtrolled-release

aci ds, pol ypeptides, and organic nitrpgen conpounds,
W?é‘?sé’h?lﬁéméh%?(&?tlﬁﬁi?%’&r %Ri‘?%“ﬁ?%g bR&tB Ofore sel ect ed

from . qr i Sty . b i.n d
i ov) cg’ B GRS Bl RO Baiynief SPfrepECa WO type
@R16i5n 0P 8 hebg@RBuLHiteealifSi ¢ ami no aci ds sel ected
fromthe group consisting of arginine, |lysine, and

hi st i dmdsifying byoadlingsthd emantsiont érethe homegersbubmeitaredorian aqueous
acid is nore than that of acidic am no acids, and the

ko o AFORHRGBACEB LI 8 ©2URRIAYFT nor e sel ected from

L
Spsand I éft ipalylatide NEPLA), polyglycolide (PGA), poly(lactide-co-glycolide)
(PLGA), polyorthoester, polyanhydride, polyhydroxybutyric acid, polycaprolactone,
and polyalkylcarbonate, a copolymer or a simple mixture of two or more selected the
polymer group, a copolymer of the polymer and polyethylenglycol (PEG), or a polymer-
sugar complex where a sugar is coupled with the polymer or the copolymer, and

the coating material is one or more selected from the group consisting of basic
amino acids, polypeptides, and organic nitrogen compounds, where the basic amino acid
is one or more selected from the group consisting of arginine, lysine, and histidine, the
polypeptide comprises 2 to 10 amino acids wherein one or more basic amino acids
selected from the group consisting of arginine, lysine, and histidine are comprised, and

the number of basic amino acid is more than that of acidic amino acids, and the organic

nitrogen compound is one or more selected from the group consisting of creatine,
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aqueous solution of a coating material is fromO0.01 M
to 1M 18. A nethod of preparing exendi n-contai ning

wocastinoky ed- r el ease m crospheres with a coati RQT/KR2e18/000397

10

15

20
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30

conprising the steps of: mxing an exendin and a

bi odegradabl e pol yner to forman enul sion or a

honogeneous m xture; solidifying the obtai ned enul sion

or honbgeneous m xture to prepare primry

m crQspheres; and suspendi ng the obtai ned primary
W?@F@%pﬁ§¢§@ain'an aqueous solution of a coating

material, to forma coating |ayer on each m crosphere,
wherei n the bi odegradabl e pol yner is a pol yner

sel ectigd fr oRe Wieehddlr RIeBrdemN® Eldim gl &) fwHeedil ltiRe tordentration of the
(PLA), polyglycolide (PGA), poly(lactide-co-glycolide)

{Pie @) solysiminyod atchateng materiplak franhy.dt Mito 1 M.

pol yhydr oxybutyri c aci d, pol ycaprol actone, and

pol yal kyl carbonate, a copolyner or a sinple mxture of

two or,nore,sel ect ad 0 ol -}

copol y1r§9r of t g’ﬁlﬁgl yérf;rﬂ?aeh%?n I ﬁe@ﬁﬁ'gﬁg@’é‘& %%E@Jl?d'release
RfcréspRSleY With-aSdédfhg ra?émdo%rwtﬁe fepdi@rr is coupl ed

with the polyner or the copolyner, and the coating

mat er ingilkkingsaregersiin aod & biedegradabld polyntehgo glounmn emulsion or a
consi sting of basic am no acids, polypeptides, and
FrmpegsneousimixgE®n conpounds, where the basic anino acid

is on . S j.st i :

ar gi nsﬂgélﬁfﬂ% ?ﬁe@@ﬁ%&%&%% Jnrg% i l:?eH%gF 3%2%?% gd;gr eBEre primaty
BINpheRS; atdt © 10 am no aci ds wherein one or nore

basi ¢ am no acids selected fromthe group consisti ngﬂ

of ar gispending| the i abtginah grimagt imdénospleras woapraqeendls sohdion of a
the nunber of basic amno acids . is, nore than that of

eqating Balgiahdo FMga coaling layseon FaRNIaiPRS™Bgen conpound

I s ONQyidteil the bi&!le%?s[cﬁglef ﬁﬂ?}éltgp qsl %r Béﬂﬁ'ren%gerbt%kg%kl o' the group

creatine, cCreatinife, and ¢ _

@BRIiAE NEF gfély%o’ﬂdm 8. AWhBsI9ERcsIR $PGAY) fpviyiticBdefo-glycolide)
i sperfornmed by a phase-separation nethod, or a spray

PDLGAYy podydrticest@ . polyeahpditideo boddydrakyhytytio a@lidi pely&iprolactone,
wh [ h [ f th [
@@géqﬁi?gkﬁﬁafré&?agé S SOPREIA 67 B STRBlE GAERK of 0 O mOre selecfbd from
the polymer group, a copolymer of the polymer and polyethylenglycol (PEG), or a

polymer-sugar complex where a sugar is coupled with the polymer or the copolymer,
and

the coating material is one or more selected from the group consisting of basic
amino acids, polypeptides, and organic nitrogen compounds, where the basic amino acid
is one or more selected from the group consisting of arginine, lysine, and histidine, the
polypeptide comprises 2 to 10 amino acids wherein one or more basic amino acids
selected from the group consisting of arginine, lysine, and histidine are comprised, and
the number of basic amino acids is more than that of acidic amino acids, and the organic
nitrogen compound is one or more selected from the group consisting of creatine,

creatinine, and urea.

19. The method according to Claim 18, wherein the solidifying step is
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performed by a phase-separation method, or a spray drying method.

20. The method according to Claim 18, wherein the concentration of the

aqueous solution of a coating material is from 0.01 M to 1 M.
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