- 1 - M CROPARTI CLES COVPRI SI NG SOVATOSTATI N ANALOGUES
The present invention relates to mcroparticles
W@ i@y a somatostatin anal ogue and to PCT/EP2004/012870
phar maceuti cal conpositions conprising the sane.
Somatostatin is a tetradecapepti de having the
structure
H Al a- @ y- Cys- Lys- Asn- Phe- Phe- Tr p- Lys- Thr - Phe- Thr - Ser -
Cys- H Firtrpa8riorksOcdPriddk? sdbarbérHaNeiRsbatid
anal ogues of particular interest have been described
e.g. in W 97/01579 and WO 02/10192. Said somatostatin
anal ogues conprise the am no acid sequence of fornula
The preééttlinvBntion-Yeratds & mlcﬂopﬁhi%fegldbn?ﬁ)risﬁlgaa safb®atatiAfanalogue and to
formula (a) or (b) - NH - CO 0-CH R (a) H (b)
pharm@?“ﬁ@%{ﬁ@?‘é%“@ﬁ ‘?é)“i?ﬂftsi“lﬁhtﬁP S§MEubst i t ut ed phenyl ,
rein the substituent may be hal ogen, nethyl, ethyl,
Soma’fﬁ%ﬁiﬂbw tsva%qqaaieft'deﬁ‘qvéﬂgthiSth@Pre R, -CH-COOCH-R
, or_wherein Zis or S, and X s an a am no acid
haV||n_g— an aromatic residue on the @ side chain, or an
H-Ala-Glgi0ye- L@T‘Mén-ﬂﬁé-"héﬁhﬁnysﬁdhﬁFr&mHDis:ar-C{]lﬁ}DlH me .
| S, B Pr o, -t higen ohQgxy a an
1 s A%"YE 7t hig gug'ﬁ'ﬁs?’q

t-butyl- the resi sai d sequence
Somat(g‘%%rft’a e% S?@e@%f%%rﬂcq%r fn?gﬂegt%agéﬁggngﬁegéibe é %ﬁ/o 97/01579 and
WO O eR2n34it eommsmmmmmJesbomhese treeamino acud Bgquence of formula |
somat ostati n anal ogue as used herein is nmeant a
-@/t Airgrhys-Khatn or cyclic peptide detived fromthat of
the naturally occurring somatostatin-14, conpri sing
whereih Xg iss® cpaimat ef fofmélar(@ubrabpand wherei n additi onal ly one
or nore am no acid units have been omtted and/or
—N ¢&ced by- 2 - one OMHTIPTr€CTt her ami no acid
-Ohk,( sk and/ or wher ei nCne op) nore functi onal
oups have been repl acedlby one or nore other
fuhctional groups and/or ozne or nore groups have been

whereiég;l& gq?tl%tngﬁy %)l&sﬂfu&%qslel?)/(gr{y Mh%ﬁ Irtl']a @)SstuﬁJeng m%y eq1a1ogen, methyl,

ethyl, methoxy or ethoxy,

Rz is —=Z—CHR;, -CH,-CO-O-CHx-R;,

O, e
1

wherein Z; is O or S, and

Xs is an a-amino acid having an aromatic residue on the C, side chain, or an amino acid unit
selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala and t-butyl-Ala, the
residue Lys of said sequence corresponding to the residue Lys® of the native somato-
statin-14.

These compounds are referred to hereinafter as compounds of the invention.

By somatostatin analogue as used herein is meant a straight-chain or cyclic peptide derived
from that of the naturally occurring somatostatin-14, comprising the sequence of formula 1

and wherein additionally one or more amino acid units have been omitted and/or replaced by



derivatives of the native somatostatin- 4 conprising

t he above sequence of fornula which have binding
wa@bdosnideys in the nMrange to at | east one SONMEPCHER10041012870

receptor subtype as defined hereinafter. Preferably,

the somatostati n anal ogue 4&-a conpound in which the

resi dues at positions 8 through of the somatostatin- 4

are represented by the sequence of fornula as defined

one or 5?1%?& %{héybc{nﬁn@ L&h %&‘9 Jéég ahBRr SHERLIQ Bha ok e ﬁlrf?:%ﬁal éffo@ps have

npoun di scl ose bove conprising a hexa ep
been rinﬁ!Qed hmer@'sn@@@é,h%:tfurpyé@n@h gm@psaandﬁ@rw@mrﬁn@e gsglun}? have been

repIaCF,I?iePfyel Bﬁ@to'r %%vé’r@l B Ep f%gie?lb NFod e I1f g@k{&ré? ﬁweofen%ocfdﬂrﬁ}saall modified

Parti cul arl pre erred 1's Ta sonmat atin hexa ep
derivatiype pbthe rtai@e seritpstalingld eaysprisingnihe abawel seqt@fncehwé formula I which

have H}ﬁfﬁ?go%ﬁﬁﬂ'itg% U[Qé B Yn b@%&l%éstgh%tsgorﬁ%toéﬁng i e&ébt[)lhgubtype as

I scl ose
deflnedd@qreina@@ VoI 19, 292-354, Elsevier, 1993, or as
substituents for, Phe6 and/or Phe7 of somatostatin-14.
Preferabiys dhgy spmitogialinl anaidgee 3o macarspanidnin avhitio theeresiduas at positions 8

througrﬁ Qmﬁ g{%sddﬂarté%‘ttbﬁg 1 % %I‘?% ﬁ%ﬁ%de gg elténé équﬁ%c? XP#OE@PIEgln% defined

above.group of the residue at position 6 and the a-amino
group of the residue at position . Wile Lys, X and X
More preferiahly. tecgpmaiestatin araleaieds raspannaved [as slissidsgd ehpveaomprising a
r
hexape ’ilﬁe Eﬁh’ th@‘é%ﬂ?l!ﬂ%u% %d%ftlghs f’dt@'ﬁ @ f Qeﬂ% h'é’&%ie:iﬁ.é‘@ Clj.l-\ﬁlt T:E)&pnsmg
the seqL@nﬁgpéfqrm)Jla)k P@ﬁ)culaqymfﬁgegnsga @ogmtqstatm hegapeRider wherein the

resndueszél)pegtﬁsk F%q %Fﬁxem&gﬁgﬁtld?ga]lﬂﬂ%gw 'H?\&to(f tﬁcfs%' NS in the

ain It ma
art, e.gupp disgloagd by And. r[blt@clhcﬁm@l Keptidee, Vng,ﬂ|9 292-B54, NelsevidPall 993, or as

. ' - in referably Phe or
substutﬁ?ﬁzf&m@aébg era stgﬂ{bq %gg?/r{s%prefefabl y an a-an no
More p V\ﬁfcglaﬁfﬁié o stBStth : gﬁélbﬁué )%Sé g?l?p%hyot @Srlvlfl:al'g h%erbeggaéﬁlde unit is
cyclic, s.gbbaving teedirdsy pbaﬁd@g@kﬁgﬂﬂetwéen ehy-karboeyl lgpeyp of the residue at
r e preferably Ris

positiorﬁégﬁégﬁe?-%{'g%"n%'i%@h@ theZeF' U%%E?%Sﬂté%‘l{i Represent ati ve
While chygrn%:éﬁgg?gl 151 tﬁ%geé@nggg[f cr>]r ar eI ﬁa\%jhﬁ)q;r (%#fgg%;lg\ T5g ﬁnay have

the D- ¢rl u-¢or3ig\nhae|bm Preferably Trp has the D-configuration.

X, is preferably a residue of formula (a) or (b), R, being preferably

-Z,-CH,-R, or @O-CHZ-R1.

When X; comprises an aromatic residue on the C, side chain, it may suitably be a natural or
unnatural a-amino acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothienyl-Ala, Tic and thyronin,
preferably Phe or Nal, more preferably Phe. X; is preferably an a-amino acid bearing an ‘

aromatic residue on the C, side chain.

When R, is substituted phenyl, it may suitably be substituted by halogen, methyl, ethyl,
methoxy or ethoxy e.g. in ortho and/or para. More preferably R, is unsubstituted phenyl.

Z4 is preferably O.

Representative compounds of the invention are e.g. compounds of formula (II)



X 1 and X are as defined above, Ais a divalent
resi due selected fromPro, (R-NHCOOPrO,R-NR
WO BS0466O- R -PrO-, -CO - NR R N(CH . -CO M¥EPI04/012870
RRN(CH T1.6-S-Pro- R-NHCOOR-CHNR)-CO , R
-CH(NR J-CO and -NR -CH -Gnherein Ris NR
R9- C2- 6al kyl ene, guani di no- C2- 6al kyl ene or C
.6al kyl ene-COOH, Ris H, Ctalkyl or has i ndependent 'y
oneoftheS| i LLc given, f , Ho
Cral kyl , RY%'%HZZ a(ﬁéﬁip LY %(&JK- -CH?():H Ris
Hor CH, Ristoptional By rtngssubstituted benzyl ,
each of Rand R i ndependently is H, Ctal kyl,
Whereiy, ani no- Chal kyl ene, w- hydroxy- Ctal kyl ene or acyl, R
X, andl)@aaeasaememwepr C . al kylene, each of R and R

ndent Chal kyl, w hydroxy-C al kyl ene,
Als aa‘g‘fﬂ? EO{??%?H-E '9 _ whereincis, 1, 2, 3 or

R %ﬁ’rﬁq%y— aﬁm P‘%ﬁ%ﬁt QeLeWe? eyl olor ugani ch may

conprlse a fur her het eroat om Rar{éﬁf\)wg‘ ionally
ri ng- subst feut ed benzyl,-(CH )~-OH, CH -CH(OH)- or

| t |
R33R3b'\5-cgg?1l)ﬁgc anﬁ uril aﬂg%égﬁaﬁ)‘%ayvﬁw rh: Dor olrJnna ura

L-confi guratl on. Wen ZZ is a natural or unnatural

Ry-NH- @oa@mn@m@mcm t R, LEHNRY)-GOH dnabliy,-08,-€@0g9. Thr, Ser,
Val, IITe, Leu, NI'd, Hs, Arg, Lys, Nal, Pal Tyr,
Tr p, opt| onally ring- substituted Phe or N - benzyl Gy.

Wherelx\v]:@3n|SZﬁR d %e%ikg]:ehg %@m&m@ Crz eééﬁ/lémbﬁgg GWG@COOH R3a is H

substit
CMalk)drcéfr@sarMepenﬂerﬁb{mewéhq significansen genifer %B;b'& @r Ciaalkyl, R is

OH or ﬁﬁﬁéé r};@b |§e (3251 BPC&H$O P RS ?srﬁQJrBCHJS ﬁh‘a%tdpﬁéﬁaw rlnw’s%ﬁstltuted

ro am aCId resid any su bstituén
benzylpea@enf Rerandhds jndepénsently igH, é31galk>m wmlmaléxlene, qhbydroxy-
CrafiEft 8 BBV : b PAbdn ¥ br CUARYSHD Yelh b G o Mflepandenty s
H, CMalkyli, 0% Waieoxylﬁ@j,alk&lenm adﬁhohCﬂ@HﬁCHQ—l)&-@bl&ewherein cis0,1,2,30r

ndlrﬁilegﬁ a{%pﬁt ogﬁﬁw\%wﬁs K{g ﬁtur esétg%r? Whithe tlgzempeu I"<]:1gt§\ched a
hetero@}clwl groap Nvhick)- @al’r covherise I}isflRtI’femr hatematven,emadyRh4 ¢s optionally
ring-su%gt(l)tllil%d bselfll%{/} &El'? Lflm-gﬁyCH C@Ir(8 1t I C 2)1 ﬁﬁﬁrﬁa aergd and rmay

ZZ, is a natural or unnatural a-amino acid unit.

ZZ, may have the D- or L-configuration. When ZZ, is a natural or unnatural a-amino acid
unit, it may suitably be e.g. Thr, Ser, Ala, Val, lle, Leu, Nle, His, Arg, Lys, Nal, Pal, Tyr, Trp,
optionally ring-substituted Phe or N*-benzyl-Gly. When ZZ, is Phe, the benzene ring thereof
may be substituted by e.g. NH,, NO,, CHs, OCH; or halogen, preferably in para position.
When ZZ, is Phe, the benzene ring thereof is preferably unsubstituted.

When A comprises a Pro amino acid residue, any substituent present on the proline ring,
e.g. Rs-NH-CO-0- etc., is preferably in position 4. Such substituted proline residue may exist

in the cis form, e.g.
~0,

O

N
| o



conprise one nitrogen or one nitrogen and a second
het er oat om sel ected from nitrogen and oxygen.

wor@besais v t he heterocyclic group is e.g. pyrPAyEPIIN/012870
nor phol i no. C2-6Al kylene in this residue is preferably
-CH-CH-. Any acyl as R ,-®, Rand Rin A may be
e.g. RCO wherein Ris H Cralkyl, C ~alkenyl, C.
cycl oal kyl or benzyl, preferably nmethyl or ethyl. Wen

[ r - ; BRRAN e
as welloSln e A i EBL FUATA HRAL RERAly IR BRfres thereor
are copgeyndsuaf e ipventisner red are conpounds of formula 111
When hlid wherein the configuration at G2 is (R) or (S) or
a mxture thereof, and wherein R is NR*Rn-Cral kyl ene
(NRaRgcQz-anSbéﬁmed‘i'H"r@OED)ﬂrcal kyl ene, and each of R and
i ndependently is'Hor Crtalkyl, in free form in salt

where N5 Rl ") ploBlel Y dln, S o0 by b FroMReR Sy squrstgg gno may

comprigh eneiniirdgen or 2namitragestand|g setane hgtergaibm| selbotedd-rer@ nitrogen and

oygert FAFIEFRG I Gbro BBl e X8RI 7 FRrgRgibr Geqhliyione in i
residug-Hishtrefe@bly y M 0CHPPhg- DTr p- Lys- Tyr (4-Bzl ) - Phe], in

free form salt formor protected form Phg neans
Any acyHMORK, Re, RiggnddRy ingtha bk engs dhsC@ewlgrein Ry, ¢ohpGusatkyb C2alkenyl,
CuucydBfi) BY PRI ILRAIPHRHR AUTRET RIS 1 8 prosubsttvte
benzylalhve henzgreuiy ingy pe stibgitteedd as ihdidateshatimvedepfst ect i on

leads to a- 5 - conpound of formula Il or 111,
Particytaryfpsefetred aphgainpbwgiscéfdrputeditovabl e.  Sui t abl e ani no

protecting _groups are e.g. as disclosed in "Protective

G oups inanlc S esis", T. W Geene, J. Wley &
Sons NY 881), 219 , the contents of which being

" i ncorporat ed Hér‘g,' Lyl ef erence. Exanpl e of such an

«~N._ang.r0 pt ofiectli n gr otip I's acetyl. A conpound of the

Y nvestNon, e°g. fAconpound of formula I11, for

9 nstamce mpoumd A, may exist e.gmin free or salt
form tss N id addition salts with e.g.
i norganitc ai ds, poly nekic acids or organi c aci ds,
for anpl e \wi~{ h hydrochloric acid, acetic acid,

| acthg #partic acid, benzoic acid, succinic
acid or panoiT gehd. Acid addition salts may exist as
nono- or dival ents, e.g. dependi ng whether 1 or 2
acid equival ents are=added. Preferred salts, e.g. for
npound A, are the |actate, aspartate, benzoate,

Co . . .
whereig ihe.¢igeraling abGrist(B) PHS) QR MXHEHBeeRh P - sal t s,
whereiffOR €is PRRI &, 2BL yalikyihea 5P fubAtRed s8RV en@NEnd hcBasP &, £ and Ry

independently is H or Cy4alkyl,
in free form, in salt form' or protected form.

Preferably R is NR1gR141-Casalkylene. Preferred compounds of formula Il are those wherein
R is 2-amino-ethyl, namely cyclo[{4-(NH,-C.H,-NH-CO-O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-
Phe] (referred herein to as Compound A) and cyclo[{4-(NH-C,H,-NH-CO-O-)Pro}-DPhg-
DTrp-Lys-Tyr(4-Bzl)-Phe], in free form, salt form or protected form. Phg means -HN-
CH(C¢Hs)-CO- and Bzl means benzyl.

A compound of the invention in protected form corresponds to a somatostatin analogue

wherein at least one of the amino groups is protected and which by deprotection leads to a



nonosal t. The conpounds of the invention may be
prepared in accordance with conventional nethods.
wagso#ehy, the conpounds of the invention, arBCT/EP2004/012870
delivered systemcally, e.g. parenterally. However,
parenteral adm nistration nay be very painful,
especially in repeated adm nistration. n order to
m nimze the nunber of injections to a patient, a
comp e o PPl 2N PAEDRLG (BFpRlle MdloBletining protecting
groupsceR- 8 sahgisgloserhin Tyeteciive Greap®Jurganic Senthesisled. Wi Greene, J.
i Q4TRAL i pbas BRE O}HRAJ ‘
Wiy e o )2 TBEPURNG AR FATEN Balr REbBRlcq herein by
referenge. bYargplp of sueh an pyingl profetind@rode is aasthdgent over an
extended period of tine, e.c?.bseveral weeks up to 6
e

A compifidd the invertiano Byg- gveempatnd ebformuladibdies insiance Campgund A, may
exist eld1%h PEEBER It fd?M?@EhsoﬂcBPQ‘éhiG%d%ﬁrsgf?@{}vfth &' FSharganic gcids, poly-
" “Conprising a conpound of the invention e. g enbedded A
meric peids opicsep Acids| éorpha@ntile vith divdedchipriacanight adstie acid, lactic acid,
aspartB UM enzA8 Gefl, ROBGHRGRI bF?ém&@%‘d.fﬁ@iﬂhéﬁgbﬁf@al%%may exist as

conprfising sald mcroparticles. Ihe compound o e
mono-iof divalenbsalisag. ob depensinanvhatherahoradracid equivalentsraraadded. Preferred

its, &.9. fP ¥ RO u 0 0 ]
-sa y _pgef e?g%q]%oui égeOHIt%o@g%gel’J%g %ﬁzt&’e%‘%%%r %hg(?e{%raargl E}amoate
includiagy guen2 5994 cli-gblbut MeBY Préferali e aspantate di-salt and the pamoate
monosgh_cr_oparti cles dry weight. Preferably, the conmpound of

the invention used to prepare the mcroparticles is an

The congH%[xH@é)HrsthQ ﬂ%ﬁfi%mﬁ'n‘é&/ B gfeddl%géc} %CEJCEOI‘HEB% ﬁ/itﬁ gomeﬁggr%l'%ethods.

m crons to about ™ m prefera ess t

TypicaPAHE Rnifdihad SRy idafi$iNe 30
s e SrfiGE o SRR, B LAY o SETILIs B Pfomraty
Howevgb mpataiderat  edrainisirabion i o1ayndg i very upaiplilt hespecblbasids repeated
dmini@Fibh! f Sfaef i 46 1€ ati i
s ot B rfifed FRTMENSS DU SHPRREL 16 ten. o e v
formulatiea shavld beasininistesetse during the first diffusion

hase, e.g. the first 20 days. Preferably, particle
it has ¢erefodnd that madminiatratipneofgnicsepertieleg @mpirisingras somatostaifbanalogue
g. erfbeddB8 iR bi ' e, XQidpended i
e. gl B3 bBRBaIE AR Sg O DS E0r ic n
suitablg vehigiec gyas ; relag® of<alB 00 ofristibetastially. @l ofdbe eictivehegent over an

tendB@'deti6d OF tRIE SF7 t S 147

cxanchS 1648 55 L s "of e, SR ot et
weeks.natural pol ymer. The pol yner may be either a

bi odegr adabl e or non-bi odegradabl e or a conbination of
Accordifiglyd é RERseNt invRatioto Rrdyided egicpaticles pwinyprising, a compound of the

inventicﬁ{) ﬁgg%ﬁgﬁé?@% Wg%gﬁ@%ﬁ%e%é}mww&%uf Scd&p@Ble BSlymer, and a

pharmaceutical depot formulation comprising said microparticles.

The compound of the invention may be present in an amount of from about 1 to about 60%,
more usually about 10 to about 50%, preferably about 20 to about 40%, even more

preferably about 25% to about 35%, by weight of the microparticles dry weight.

Preferably, the compound of the invention used to prepare the microparticles is an
amorphous powder having a particle of a size of about 0.1 microns to about 15 microns,
preferably less than about 5 microns, even more preferably less than about 3 microns.



The polynmer matrix is designed to degrade sufficiently

to be transported fromthe site of adm nistration
wowdkioseahne to 6 nonths after rel ease of all 0oPCT/EP2004/012870

substantially all the active agent. Suitable polyners

include (a) linear or branched pol yesters which are

i near chains radiating froma polyol noiety, e.g.

gl ucose, for exanple a polyester such as D, L- or

The p%rg?%yhy rgl)%{/%ﬂ Ct I th‘}glf:ghpcgg]dygrj %1%8}1 e‘ﬁtlgﬁ 'enqay influence the release

profile pf)trgeajrkg/ frermethenad:mpmlclpej Wepidelly,dme smblerdhe patticlessias, trenlower is

Kreb' C . Q. CLLr] \
the bU{sﬁ,| Chdo f( aosle %ur@gn%“ \i’tsi gwu?lﬁgrpeh%]s%, %@) ?Igéoﬁrs(f ébl 8%¥s rksjreferably
particle sige|djatiingionfis eggand & @B8meicons arhydoi addke parhcuaesarammaller than
.Of t ,ncl udi r t her . .
0.8 miBheaeP st &yt E) SRy ik HEOY R Srllel e T ipiogps: or xo0
< 3.0 nlic®dnbj is. OpYcaefrtbo pyihlen ary $mplico treame3.@muicransli aci d, e.g.
sebacic acid, or a copolynmer of erucic acid dinmer with
The pczt;eberohatria@f the rmicpplaytmiashoag ber syeibatic omatirebpolymac tliherpolymer
may be_=l eﬁﬁ% oéig()gg r?g'etlbq% o%éxk‘-ggd%&gﬁé glt]g Cg(r:nebtlne‘tlon of Blodegradable and
non-bi&jeyaliablchydlyrdensepr2fetally bibdegtadablraspi r o[ 5, 5] un- decane,
with a diol, e.g. 1,6- dihexanediol, triethyleneglycol
By "polymet”, lﬁ(mazbeutanedmobolymerar@od)gpé)gnm am de obtained with
an am de-di ol nononer, e.g.
The pdly2edimatriny dr dosjgneet fandegnazdeeshfanlentm to, b®trdinsported from the site of

admlnlg?%tﬂ) %%%Sﬁea@ @%qﬁ\%aaﬁt%r ke%é?s(ecc)f alf 8 ¥&Bs‘i%’r4u?hf@f‘t‘% acgi—rbeagent.

Cross non- Ccr oss

Suntabfésp%ﬂnllé’rm uddore than 5% typically less than 1% The
erre polyners of this invention are linear

(a) Ilpeawersbr@nsh@molmsatmsheldcm heg lingsolcheiss aadiatinthé&om agatyol moiety,
I re yqr gxy
eg@i éfsﬁ%%l' Zf.oFr?eX( %leo P@K/@sgerf EQ&H (Q)r[g gqu C%rf?é'é%%cy dio?ylactlc acid,
rohiglieniatacsh mlyftYHEDWa'@WmleaOtﬂ nml}goapgé@c:t@weg ij$alkylene oxalate,
9 n LNEQr
RURISIen yckl SR BB or 2 oS Sk lE8: B Rdl ey, and the
likber bicnadination hesgafhed (st ar) pol ymers are copol yners

(b) p‘?ﬂ‘iyrﬁé}?lorc%;?cg%%%r'rs o?%rﬁarwﬁ e%érgs E%hbg %ﬁr{é ﬁg?gcrj orthoesters,

gl'ycol'i ¢ aci act one |ners
induding stich aopolgmersy| witloldtlhkr mbnomers, e.g. a polyanhydride such as a

c%g%)pé@%fét g%l bgé) 891: r88>g)&%8§?)%y2 %H;%B% tanggrca%ﬂ be( g gé}%glc acid, or a
apglyme0:of Certicic 44ridb @jmen withfsedmclESadtﬁ | @o%rtﬁaester eesulting from

régct%ﬁ 51‘ 4§rﬂ$c?F§tP Oétr%q eJ g, 5% h .aﬂ EI %?l&f( %Sai%t%ne acetal,
| Hear act e- col es G,

q)g ef339 dl@lﬂwlldm2 acctl- tﬁtnagxaaplro[S 5lun-decane, with a diol, e.g. 1,6-

dihexanediol, triethyleneglycol or 1,10-decanediol; or a polyester amide obtained with

an amide-diol monomer, e.g. 1,2-di-(hydroxyacetamido)-ethane or 1,10-di-

(hydroxyacetamido)decane; or

(c) polyvinylalcohol.

The polymers may be cross-linked or non-cross-linked, usually not more than 5%, typically

less than 1%.

The preferred polymers of this invention are linear polyesters and branched chain polyesters.

The linear polyesters may be prepared from o-hydroxy carboxylic acids, e.g. lactic acid



the invention have a wei ght average nol ecul ar wei ght

(Mv) between about 10, 000 and about 500, 000 Da, e.g.
W@bwan4ds@y 000 Da. Such pol yners have a pol ydi SPeEr/BP1094/042870

IMe.g. between 1.2 and 2. Suitable exanples include

e.g. poly(D, L-lactide-co-gtyeolide), e.g. having a

general fornula (each of x, y and n having a val ue so

that the total sum gives the above indicated Mas),

and/or gl ohg%ﬁtﬁb&ger rﬁéeﬁ{ hyotaéﬁ%' bABhE difie: s 5% [J%(%)i 3,919, the

in particular
contenRGHf whigh almssmrpcpr@te)j RGIBDY, re@tﬂlﬂe }',Im%pre&{mﬂd pdiyster chains in the

. esters

inear 8EBneftd BT Gof e Al bSoonid STBP 5 Ellamotie egi raigts, taci
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nt ai ns at Ieast 3 hydroxy groups and has a nol ecul ar

r ef er abl
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sum gives Uhé wbeve Tacabydaolsde. golthcsetwrmnémfalm availabi)tg. @l Resomers®

| ycose noi ety havi a Iact| -
from el B Re 47 pafiubl EesRingrosd Fi5. o BaSheRERY shg, sozn.
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e inven hyY %Hf‘?Pa?‘reGEPEfESSJDé’ &Y C‘HH{PPHE] % Sys POIYO 1k glucose or
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Y, t erage .nmol ecu t in t
2,145 828, B BB or SHG0aTE " Bio 858 el PR reIBiep o el Contains
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of est@b%up@p%ﬁfﬁmﬁn@fn Mliﬂfadﬂﬂ@ op odgbyladiide o‘ﬁéﬁ‘lsOTﬁﬁczﬂW 2% Ylucose

ect i n.ch|lorofo
s usechfoybgte pomsi 2B A8 Henihee Goey i (- he) v Bicaita glucose
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pol yners and the desired rel ease profile for conpounds

The braﬁcnqu@olyasmé ihaingay cdittray glucese d@wdamgg %yst (5T€|ln|élaﬂ§olylactlde-
hono- V\lq1
co- glycg lqﬁ )QBallng @V\ggégmys bgspr@;ﬁfpg);gdreactma/ a ponoI with a lactlde and

preferably also a glycolide at an elevated temperature in the presence of a catalyst, which '

preferrg

makes a ring opening polymerization feasible.

The branched polyesters having a central glucose moiety having rays of linear polylactide-
co-glycolide chains (Glu-PLG) preferably have an weight average molecular weight M,, in the
range of from about 10,000 to 200,000, preferably 25,000 to 100,000, especially 35,000 to
60,000, e.g. about 50,000 Da, and a polydispersity e.g. of from 1.7 to 3.0, e.g. 2.0 to 2.5.
The intrinsic viscosities of star polymers of M,, 35,000 or M,, 60,000 are 0.36 or 0.51 dl/g,



A m xture of polyners may conprise at | east two
different kinds of polyners, e.g. as |listed under (a)
W e00f@)e6above, or two pol yners of the sane pol ROEEP2004/012870
class with different properties. For exanple, a
m xture of polynmers may comgrise a polynmer having a
medi um wei ght average nol ecul ar weight, e.g. from
about 30,000 to about 60,000 Da, e.g. of about 50,000

el e oriok Vg W SRSty oo

in chlorbforme. g. of about 10,000 Da. Preferably, the pol ymner
matri x conprises a |linear and/or branched
The depindd t=ie bof degradatipryofapolytaers Mmdethp rdesieedi bBlggset prefilp doryenmnpounds
matri x conprises Resoner (r st ar
of e BReicheTRRBe BTy dsPr ot 8 MR Ritads R el ppiner a homo- or a
copolyragesragtetier emixiae ofpolginersob eatphayied10, 000 Da and/ or a
star polylactide-co-glycolide polyner having a wei ght
A mixture ef o8/mers ety eomprisedttieast tab differ&tt, K0d depolynesy @i as listed

R R e e e —
For exdmplelhe Wpﬂbbgmf pBRirers neyy chrapisec aepdlymer haviog @ medium weight
nt t 40 to ,999 ' t
averagf B Yap ds o oriemReaek popy B BB0uERPp fF g - of sbout 50,000
Da, ané ﬁiﬁprp(ﬁ)&n@fhai@@lrﬁ lds/\hwéiggaavéragé vefeneldr Ig\&igm,r@gj t;)fyatmfut 2.000 to
croparticle an agent may be e.g. a

about o@ﬂ%ﬁgﬁ' pYAPgHS @o%@?ﬁﬁ'r ef er gbl y Wi %/h a rm?ecul ar

R A T
More greferalayiethS1golymet tifatidn camerisese anBesmmér® R glstaropolylactide-co-
N A M RN XTI T
star pahyigdtigeorgly it golywir gheviref aakeight A@ra@o nisdecular weight of about
o 0c S i L PP BOSGEBE8  STR 17 00 o

100 : 0b¥.gn80 gb0 t®p5t e mi croparticles. b) Carboxymet hyl
cell ul ose sodium (CMC-Na), preferably having a | ow
The pofph&tavbiik i@} bébresBheinva sstalsarmhyuntaf dbeut 40 ¢ 99A6 byowdight of the
. c for a 2% aqueous solution or a viscosity of from38
micropgificlss. npa s. Conveniently the degree of substitution
i s from about 5 to about .45  preferab
dy P BgE

The migge it Mo dodth tinde enore: BRELEERIYaREsHh sty of the

micropadites. Such & ejet aldyybe d.9e CMC-Na i s present in an

o) poRfTLbyfaiebbEraResly Gy 4 R o & Bl hod oo an
abait 2/GIRDe. Suitaditlda@mple igbiude dngenngninanty knd@0ad Bovidone K12 F
wit Oénog\c/)ergg’e molecular weight of about 2,500 Da, Povidone K15 with an average
molecular weight of about 8,000 Da, or Povidone K17 with an average molecular weight
of about 10,000 Da.
Preferably, the polyvinyl pyrrolidone is present in an amount of from about 0.1 to about
50%, e.g. about 10%, by weight of the microparticles.

b) Carboxymethyl cellulose sodium (CMC-Na), preferably having a low molecular weight.
The viscosity may be, e.g. up to 20 cP for a 2% aqueous solution or a viscosity of from 8
to 25 mPa s. Conveniently the degree of substitution is from about 0.5 to about 1.45,

preferably about 0.7. Typically the sodium content is about 5% to about 12%.



preferably 5, 000 Da. Preferably the dextrin has a fine

particle size distribution, e.g. x90 | ess than 20
won@sons4s Preferably, the dextrin is present iPCERP2004/012870

anount of from about 0.1 to about 10% e.g. about 5%

by wei ght of the mcroparti®ies. d)

Pol yet hyl enegl ycol, e.g. with weight average nol ecul ar

wei ght ranging from about 1,000 to about 10,000 Da,
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e V, [ ar 0s wn and co i all
ool 377 a E0e PR3ty S5 RaBROFETOIPE ' fw oA has
vmmatnésabingmfgrfmm BASH 122 cHE08/9 +5b)0.3°C.
Pol yoxyet hyl ene-sorbitan-fatty acid esters e.g. nono-
The mami)atrtrdlesl ey Yrthepabmbtise a sstfectayl. Saitablelsaybctastt éncude non-ionic

" tg f the type known and commercial ly avail abl e
su adﬁﬂ SHCRAS trade name TWEEN(r), e.g. Tween 20

a) Pdl@@h}ébsgyﬁﬁdﬂykhewe(a%%cﬂ}%@eﬂn@lﬂh@ﬂﬂﬁ;@uympm}len&hbeh oéPolymers, e.g.
v B8t O SHED6 Per B AERA R P b By Begree o
polmﬂirbtéwebhﬂ‘leee‘tﬁjléﬁ)é aidly isawpmamoeeam eboutT@emit85The degree of
oo RS E L AEb AP SN SE R Sl SR Brampies o
sub@%myﬁdéﬁ}éhltﬂbﬁ foramebint focomanta witt ik, préset inv@htion are those

o SRl AR TRRCH a5 S P Ehatabc
froﬁwBABF@brm)/Tween 80.- 10 - ¢) Sorbitan fatty acid

by P AR tg}gp%g 3ﬂr3>g?n-?§g( Q/dp (F eslﬁgl%weng arrﬁgng-omga{rﬁaury, )éalmltyl stearyl and
oleyl esters e.g. of the type known and commercially available under the trade name
TWEEN®, e.g. Tween 20 [polyoxyethylene(20)sorbitanmonolaurate], Tween 40 [poly-
oxyethylene(20)sorbitanmonopalmitate], Tween 60 [polyoxyethylene(20)sorbitanmono-
stearate], Tween 80 [polyoxyethylene(20)sorbitanmonooleate], Tween 65 [polyoxyethy-
lene(20)sorbitantristearate], Tween 85 [polyoxyethylene(20)sorbitantrioleate], Tween 21
[polyoxyethylene(4)sorbitanmonolaurate], Tween 61 [polyoxyethylene(4)sorbitanmono-
stearate], and Tween 81 [polyoxyethylene(5)sorbitanmonooieate]. Preferred are Tween
20 and Tween 80.



trade nanme SPAN, for exanple including sorbitan

nmonol auryl, nonopal mtyl, nonostearyl, tristearyl,
worwsnkeys and triol eyl esters. d) Lecithins, BCOEP®04012870

bean phospholipid, e.g. as known and comercially

avai | abl e under the trade-rgne Lipoid(r) S75 from

Li poi d; or egg phospholipid, e.g. as known and
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Reference is made to the extensive literature on the

PreferadhP)ffdxafriefs, TRER 28N hdfir TVeeR 80Pk @88 and procedures

menti oned herein, see in particul ar Handbook of

h | | @4¥laSto SAMBRAGhEIEdh edi trRd irfnti
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polyestanaihRyTierPRtiEes aratsEath fusher GRIBPHISToR BASIC GgMPRHR such as a basic

salt or%“@és@aﬁ%ubbgé"zm%ﬁ%ﬂ%nak@ esiafhdpastided ndtfifesium carbonate ora
[fsstoffe fur Pharmazie, Kosnetik and angrenzen

protarr@g;.,,eeg ehgan egetaping, o sgmep | Riptaming, GER nakkal ‘F_fd$mﬂ'l?t'° polymer
bearinGaRif-residbE BAEH &s é&lglyﬁﬁé bi &imetdidrhinBSthyhictthch)ifte.

ncorporated herein by reference. Preferably, the

Referdhts [ORBHE 116 1SS eREndile Iiferitrat d)rpfhecﬁfbié%it Fordhedt hhd’ cher excipients
ingredient only a conmpound of the |nvent|o

and pr@mmea\wrﬁ@rhﬁma $9e inpediclaabiap *aoczé‘o%’mﬁra'a%%m'ca' Excipients,
SeconEOE(?Wér? ddiled 83}’ HnIBP & aBE &N ﬁ’EblyJOW@@Hnﬂm%ncan Pharmaceutical

abl'y, the mcroparticles of the i nventi on

Associetion, alVesInSiOMAG BNt ¢ RRamagewiiGab PToes, g Lortan raslidgxikon der

Hilfsst@fe FRTBRYrAakic %sr'nlailk ah&‘ dn@FeRz8hdd @%b%@é@éﬁ@d s#IH.P. Fiedler, 4th
even nore preferab t he panpate salt Conpound A,

Editiorpr Editiel Fasiorniuien yavmé ‘easlen Qdcbt'%‘ise\ﬁ%lp% armanboporated herein by

re.fere,ﬂgecropartl cles of the invention may be conventional or
known in the art or based on such procedures e.g.

Preferélﬂ?stﬁe 5% Péﬁ%@s'dﬁ the inkaoRBONein 8k -acﬂ—\féein-%rlré%@ny ofAlt% compound

Practice o ndustrial Pharnmacy,
of the &iyeRkan, &:9.2 CoPRRUNdeiiaIM YR He pneéerﬁﬁm%s@r@pow @fnf@rmuia IIl, even

more ér%?ér&bl?b? éuﬂ@%dqi’r@féréjcﬁi PRa idI&C BEMIhENifvEnBen contain a

|nger Verl ag,” 1971) em ngton' s
compqungpﬁm,eeluyqard@n SO @,ﬁ:@g‘@ouq@,pﬁfogaula it or M, in form of the pamoate salt,

even more preferably the pamoate salt of Compound A.

Procedures which may be used to prepare the microparticles of the invention may be
conventional or known in the art or based on such procedures e.g. those described in L.
Lachman et al. The Theory and Practice of Industrial Pharmacy, 3rd Ed, 1986, H. Sucker et
al, Pharmazeutische Technologie, Thieme, 1991, Hager's Handbuch der pharmazeutischen
Praxis, 4th Ed. (Springer Verlag, 1971), Remington’s Pharmaceutical Sciences, 13th Ed.,
(Mack Publ., Co., 1970) or later editions and in E. Mathiowitz’'s Encyclopedia of Controlled
Drug Delivery (John Wiley & Sons, Inc, 1999).



(Mack Publ., Co., 1970) or later editions and in E
Mat hiow t z' s Encycl opedia of Controlled Drug Delivery

W@ Iohn4dods ey & Sons, Inc, 1999).- 11 - The pr eBENEP2004/012870
i nvention in another aspect provides a process for the
preparation of mcroparticlids of the invention
conprising (i) preparation of an internal organic
phase conprising (ia) dissolving the polyner or
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Conpa{ﬁﬁé'ge of the invention in the polyner sol ution

obt in step (ia), or dissolving the conmpound of
t he andwpfionadly i N a sol vent m scible with the sol vent
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pol y he conp
of t hestemfiedndi on in the pol ymer sol ution,
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eous phase ermul si fying
sai ¢ agdegussisizctdnt tnthei solutibh ebiagiegrbyrste(ia) i on (i a) ;

o PRFRIS MecSorBradlr PR B RPET M pBPREF splusop cptgined i
7 7.sbep @a)gor acet ate or phosphate buffer, e.g. Na HPO
o0 R 8 R SRS A , T BB AR e schen
| nt arsedlin step&ia) ancphﬁ»smg gaitl bolutian it thermllyneersebdionpdras e

t

i ¢ Eeb{ogede e Bt BT 8 R Solor. o
and dissejvirpthéecinigoundeofnthe rioyeation @ &smbyf s atatensoluble salt in an
evaporat| on,_or ser ven{ﬂ extra tion
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t he (m)cropartl cl es, freezedrying or drying under
bl e or%&nl c.sol vents.for the pol ymer s

i) pRatEeofn s ey P 2 e BB i
(ia) preparing a buffer to adjust the pH to 7-7.5, e.g. acetate or phosphate buffer,
e.g. Na,HPO, and KH,PO,, and
(iib) dissolving a stabilizer in the solution obtained in step (iia);
(i) mixing the internal organic phase with the external aqueous phase e.g. with a device
creating high shear forces, e.g. with a turbine or static mixer, to form an emulsion; and
(iv) hardening the microparticles by solvent evaporation or solvent extraction, washing the
microparticles, e.g. with water, collecting and drying the microparticles, e.g. freeze-

drying or drying under vacuum.

Suitable organic solvents for the polymers include e.g. ethyl acetate, acetone, THF,
acetonitrile, or halogenated hydrocarbons, e.g. methylene chloride, chloroform or hexafluoro-

isopropanol.

Suitable examples of a stabilizer for step (iib}) include

a) Polyvinyl alcohol (PVA), preferably having a weight average molecular weight from
about 10,000 to about 150,000 Da, e.g. about 30,000 Da. Conveniently the polyvinyl
alcohol has low viscosity having a dynamic viscosity of from about 3 to about 9 mPa s



b)
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acetonitrile, or hal ogenated hydrocarbons, e.g.
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stabilizer for step (iib) include a) Polyvinyl alcohol
(PVA), preferably having aqpei ght average nol ecul ar
wei ght from about 10,000 to about 150,000 Da, e.g.
about 30,000 Da. Conveniently the pol yvinyl alcohol
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Preferably, the gelatin is present in an amount of from about 0.01 to about 5%, e.g.
about 0.5%, by weight of the volume of the external aqueous phase.

Preferably, polyvinyl alcohol is used. Preferably, no gelatin is used. Preferably, the

microparticles are gelatin-free.

The resulting microparticles may have a diameter from a few submicrons to a few

millimeters; e.g. diameters of at most about 250 microns, e.g. 10 to 200 microns, preferably

10 to 130 microns, more preferably 10 to 90 microns, even more preferably 10 to 60
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Preferably, the microparticles are gelatin-free. The

it LR TS E B b 5 A RSB YRR R ppece
narrowép‘artlmﬁiiﬁﬁbi@mibu%mfsl’pg@fe.ﬂs&, Fa .egample the pfaﬂiﬁlerkﬁim dissipution may be
refera t 0 mcr . 10 to 90
o g x1BiCIGRETord 60 Hapargions &F ST 5 DOES o 13 - mi or ons,
corter RS SR P b S G LB 8 oy
producédl s\mrdgb@w fomiabopt E3%t6 about A6 %s eaymabeutt 8tetomout t15%, e.g. from
size di i pution 0. o< ] 50
avout e PR i B B € R O A
h . . un . '
e g OR S B0k PR 3254 o hegmeran
agent, bP e ethierd@bP¥a |8yey of ah@uti-agflotreratingLagehbétg. & g preffiledrsyringe or
about 90 to about 110% or from about 95 to about

vial. 1059 of the theoretical dose. The microparticles in
. .dry state may. e.g. he mxed, e.qg._ coated, wth
SU“"""'&n%W—"Q@%}P%’ﬁ@'Q?i %%ergﬁe'ﬂ?lf'g%re%. S'Ta”é‘ﬁ@e@%%gﬁ ’ adng(g?%er’ sucrose,
sodiun®chidnd@ndr wagg| soiabiatpolyghedgy @nth asgpolyvinydpyorotidord ed polyethylene
anti -aggl onerati ng agents

i 1 i al  Suitahl
9')’C0|,i%¥9rc :"‘{'}[gih'g{’@?’gﬁlﬁﬁﬁ??‘lfﬁb%ggq%%%se, dextrose, sucrose,

dium chl oride, .or water soluble I r
Prefersii AR A AT BT Pl EDRH By B RO ch Bl by o gt 10%
e.g. aboli4pypRsightes thtasierdgeetitiesbove. Preferably, an
anti-agglonerating agent is present in an anount of
Prior teb@dinis@afiort, eheamuidpatidies areguspdraled id Soviekiclsesuithbleddr injeetion.
m croparticles. Prior to adm nistration, the

Accordidly, aapicsehtasvenition Surthee petaiticsra pharmhteltiealbeon@dsitenfoemprising

icosGRE TR Vo R0H A SRRl Y o
one oMinefeoRattihy Glgeatspantifoe b) Pverdrimaorei toniaity abertt and/6he) one or more

X vehicl e rmé q(gti onal ly further contain: a) one or nore
V'SCOSM'?ﬁeﬁﬂn%a fi'S- and/or b) one or nore tonicity agent;
nor.e Vi, Scosi.

errordt B 00 o et Bt B SBEEH BAATEY Sgprizec, o
option&l9Td Buffervidtaaljust &éhe pHicloony see,g. anphasphatentalffey sacibakfeemixture of
Na,H PEQ(; a%gﬁéohqh%%dfﬁ%t c%fr?]éré’o? ’agghtg 'a),%) %H&%PQ 5sein l%fa{e%rabove.

However, when using water as a vehicle, the microparticles of the invention may not
suspend and may float on the top of the aqueous phase. In order to improve the capacity of
the microparticles of the invention to be suspended in an aqueous medium, the vehicle
preferably comprises a wetting agent a). The wetting agent is chosen to allow a quick and
suitable suspendibility of the microparticles in the vehicle. Preferably, the microparticles are

quickly wettened by the vehicle and quickly form a suspension therein.

Suitable wetting agents for suspending the microparticles of the invention in a water-based
vehicle include non-ionic surfactants such as poloxamers, or polyoxyethylene-sorbitan-fatty

acid esters, the characteristics of which have been described above. A mixture of wetting



Na HPO and KH PO, and one or nore of agents a), b)

and/ or c¢) as indicated above. However, when using
wowrioen4@ss a vehicle, the mcroparticles of thePCI/EP2004/012870

i nvention may not suspend and may fl oat on the top of

t he agueous phase. n orderi140 inprove the capacity of

the mcroparticles of the invention to be suspended in

an aqueous nedi um the vehicle preferably conprises a

agents \Qﬁ%\h:bggusgﬁd tg ﬁ% Tgﬁg & gagaﬁfe Pémgﬁse%hpﬁl%’hlé %6@' l'[%en 20

and/ormgérp@@rtl cles in the vehl cle. Pr ef erably, the
m croparticles are quickly wettened by the vehicle and
The wéﬂt&hgcggehtfaa ra@eatssmspmspmaemha rabiont 0.80i tb stblogt Wt by megight of the

comoo 50l A R8s R I B 8 prsgent i avou
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pyrrolideBRt ‘Proqi%l NETH{RENoR ﬁ%ra}ﬂ unt of tonicity agent is to be
OMC-N5 L R 4B yisRay B6 FOCAEBN D4 b s A Eys BB 8 gescribed
above. Ufyp‘idéﬂy C OpAS-Nii \ith & do enaleeilani weighteid  uspd eTlee siscgsity may be of
f bl t i,cl t '
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Q 0
rpm, oL ly,ﬁcmlé{cwﬁotﬁoﬁ rgE L 1J y Ng#MCP 7%§vﬂb}”§§§§°‘{'&r weight) as

a 0.1 t6AY, sohitiednh @atdry be used. Enbodl ments may be as
descri bed above. Typically, a CMC-Na with a | ow

A polyViRyiggtdiasnaevirit propertiseds ddbmibed sboss gy heysed of from
about 1 to about 0 nPa s, e.g. fromabout to about 15

A vnscdfgﬂ? m‘:crmﬁrrg apanus.gdCRIC- Na,ll%af{ \Wwe\preseot éoars aswuot dfofromtabout 0.1
ina Bro Vi | i 1 :
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concerftfdtioh iop Bb&t 1N@@i83u786 nfd/eWimtbk eehicky; exgeinbbut)7 sog/ml or about 17.5

mg/ml.

In a further aspect, the present invention provides a kit comprising microparticles of the
invention and a vehicle of the invention. For example, the kit may comprise microparticles
comprising the exact amount of compound of the invention to be administered, e.g. as

described below, and about 1 to about 5 ml, e.g. about 2 ml of the vehicle of the invention.



a0.1to 1%solution in water. A polyvinylpyrrolidone
havi ng properties as descri bed above may be used. A

WO R®SO%68Y | ncreasi ng agent, e.g. CMC-Na, nay PEI/EP2004/012870
present in an amount of from about 0.1 to about 2%
e.g. about 0.7% or about 1.485% of the vehicle (by
volune), e.g. in a concentration of about 1 to about
30 ng/m in the vehicle, e.g. about 7 ng/m or about

in- ond, et e’ i IGPRITRBE: gt BE Bl Wik "an ant:
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filled into a container vi al a syringe.
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r.to administratjon, the mcroparticles and solid
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nephRRRAEHT AbiropMh a8 WM SHRABRRA0S YAdd Wher metabolic disorders related
to insulin or glucagon release, e.g. obesity, e.g. morbid obesity or hypothalamic or
hyperinsulinemic obesity, ‘

b) in the treatment of enterocutaneous and pancreaticocutaneous fistula, irritable bowel
syndrom, inflammatory diseases, e.g. Grave’s Disease, inflammatory bowel disease,
psoriasis or rheumatoid arthritis, polycystic kidney disease, dumping syndrom, watery
diarrhea syndrom, AlDS-related diarrhea, chemotherapy-induced diarrhea, acute or
chronic pancreatitis and gastrointestinal hormone secreting tumors (e.g. GEP tumors, for
example vipomas, glucagonomas, insulinomas, carcinoids and the like), lymphocyte



The m croparticles and the conpositions of the
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Preferaalygitl@é”rﬂﬁﬁo}ba;}tickﬁegnd rtB@tdmih]ioslﬁbns)tdﬁ ethel mvmirc]meare usclaful in the
edur es | i srupt _t rit t he vascu
treatmeh Sf OB A et 0SS Ddete o St B eimpidd

The prc{ﬂ%%temptog pﬁ%ﬁﬁémﬁg Gnd@éﬁguﬁé&téﬁ ngscgggeg lr@p%v@h@%ﬁg tested in

standargaﬁ]trﬁél-tﬁné or dipictiail i ¢, carcinoids, central nervous
system breast, prost ati ¢ (including advanced
The midropdricles aied thacdodipositions of the invention are weli-tolerated.

The compounds of the invention are released from the microparticles of the invention and
from the compositions of the invention over a period of several weeks e.g. about 4 weeks to

6 months.

Appropriate dosage of the composition of the invention will of course vary, e.g. depending on
the condition to be treated (for example the disease type or the nature of resistance), the
drug used, the effect desired and the mode of administration.



prostate cancer), ovarian or colonic tunors, snall
cell lung cancer, nmalignant bowel obstruction,
w@aragamgd | omas, ki dney cancer, skin cancer, PCT/EP2004/012870

neur obl ast omas, pheochronocyt omas, nedul lary thyroid

carci nomas, nyel omas, |ynphpmas, Hodgki ns and

non- Hodgki ns | ynphomas, bone tunours and net ast ases
thereof, as well as autoi mune or inflammtory
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conmpounds of the invention are released fromt

The followdrigoipreantples ssrveto fllbstratd wrenhventioansitfou® any Maitation
conpositions of the invention over a period of several

Exampleselkis 4e Micropdrtities 4 weeks to 6 nonths. Appropriate

f. the co siti,on of the invent
The pdgTFEdedieiro i Ba e BRSO (b SETHE 3 offekyel chiorde as
indicatéd makabte { f Dhie pdl&ﬁ‘pf oltitieh dltB@ﬁS@déd/’@etheerrh@oth pemehte. The

esi st ance t dru e fect desired and the
resu't'nﬁosé'gp%p'ogd#rﬁ?@rvﬂ '\%hﬂﬁral ”axe%ﬂr BWeral, satisfactory
2 | of watst\rd Beatee t@ b0EC. Mg Waraﬁh'g fﬂhéblﬁ@éﬂh@fé seftsGr an amount as given
dosages on the order of

rent era nistrati
in Tabif A 2ok 0B SHEoARRIGRT: AL G VAo G55 61 2 Eoubs Siven in Table
1 is addBd. Pﬁ@fr@iﬁmgysélﬁﬂfﬁ BbPER cBoled ROSWC ndrgingd ubr\ﬁth water to the
conpound of the invention per injection per nonth o
required yeilyineo. 03 to about .2 ng, e.g. 0.03 to 0.3 ng per kg
The p@hERruB Ol pBRLIG! arREThaENIAlp ' t yg@@a
°P %}P paﬁjlgentg ar'e t?ﬁus ?n thlg %%Q%%gfsglgﬂgﬁ é}% o isthylene
Chlor'd%b%avamewnéﬁr Mo e0f dhe Miciepaitisles mre dilteras! gff washed with

water (‘@\FBTB%HHQJer& uﬁeéﬁpéhﬁ'céhlﬂresﬁ;rg %M%@H terhBEratyre.

I"'owi ng Exanpl es serve to | lustrate vention,

Table quts GiyAN iNigxi t at i on Exanpl es 1 to 4 :
e

Ex. 4

—‘—M—cmpa'rﬁ—c-l—es—FhF y t=facttdg=—co-gtycqhi
di ssolved in a n Et1 meEky#%®nd cﬁ?‘o?t?d akX 3
Star pbipghee #oBAd(D,n- Tablle . The pql ymer soljution is|then
lacudea@tﬂ@glcdnae;\bm gonpound A panpate. The resulting
M, of 8b5ip80P00Dd S treatedwsth |a @5}595“&1 Tlél_rg@,x.f r97]7 mn. 2 BEE
Molar% Laﬁv%e] gre hegated to 90 . Durijng warm ng, the
50:50 8 st evelfe s in a n am)Lnt as gijen in Talile 1 arg

"~ added one after gnother. Al 90 C __PVA 8-88 jln a n

14

Methyleneghlorides gi ven i|n T&H36 22.603 22.603 13.117 | 16.926
Compound A pamoate 1.734 1.445" 1.445° 2.023 1.445
Polyvinyl alcohol (PVA) 18-88 15.00 15.00 15.00 15.00 15.00
K HoPO4 5.43 5.43 5.43 5.43 5.43
Na2 HPO4 anhydrous 22.71 22.71 22.71 22.71 22.71
Water (WBU) Ad 3.01 Ad3.01 | Ad3.01 | Ad3.0l | Ad3.0l

" Particle size distribution: x90 < 15 microns
2 Particle size distribution: x90 < 3 microns



1 is added. The resulting solution is then cooled to 2
O Cand filled up wwth water to the required vol une.

wab@spadeydrer / drug suspensi on and t he PVA/ phospPel/8P2004/012870

solution are m xed, nethylene chloride is evaporated
under vacuum and the mcropgcrticles are filtered off,

washed wi th wat er
pressure (0.1 nbar) a

unts,. given .in
Exam 08 Mi e;rg g )

t
Ex.

(WBU) and dried under
room t enperature.
1 Ex. 2a Ex. 2 b Ex. 3 Ex. 4
y-(D Ll actide- co-glycolide) wwth a M

r educed

Table 1

Table 0fAnsdudty gikéh Q) Da 2. 266 2. 555 2. 555 1.977 2.555 Mol ar

Ratiotacti-de—glycoli-de—50-506Mthytenre—chloride

15. 035 22.603 22.603 [13.41% 16. 926 Gonpoursk, & panoate g

47341 4451144522623 1445 Polyvinyt—atcahol
Star ppiginey: Pady-fgL4actige-cps. oo 15. 00 [15. 00 15./00° K H2PQ4 5. 43
glycoligelwitia M, of apgu. 43 HF>041 ydr oulsOtR. 71 AR781 2. 11278
50,00@Pa71 22. 71 water (WBU) A& 3.0 Ad 3.0 Ad 3.0|Ad 3.0
Molarfargléla%g&b Beedibeb@s®i ze| di stribution: x90 < 3 micrijons-

18— Sto 8 MTroparticles Tabte 2 (Anounts-
Starpﬁyg@m%@?,%tldg-@_ 6 Ex. 7 [Ex. 8 Star pol yner|:
glycoligg) it & Mw ¥ 250 e- cog| yccg%gje) with a M ofl-2ffout| 1. 916
16,504 Da7g" 1. 278 50, 000 Da| 1. Mol ar Ratid |actide
Molar Rgloyantifié digcdife 5@5t ar| pol ymer :
Rosom O BG 6dph 1 ac ide-cogf ycolide)f with a Nrof about| -

e 2416, 500 Da 0.6B9 Ml ar |RatQ-839 aciti de-: gl yicolTi &8
Molar B@tio3&tide :glycolide 50:50
Methylene chioride 16.926 16.926 16.926 16.926
Compound A pamoate 1.445 1.445 1.445 1.445
Polyvinyl alcohol (PVA) 18-88 15.00 15.00 15.00 15.00
K'H2PO4 5.43 5.43 5.43 5.43
Na2 HPO4 anhydrous 22.71 22.71 22.71 22.71
Water (WBU) Ad3.01 | Ad3.01 | Ad3.0! | Ad3.01

The polymers are dissolved in an amount of methylene chloride as indicated in Table 2. The
polymer solution is then added to the Compound A pamoate. The resulting suspension is
treated with an Ultra-Turrax for 1 min.

2 | of water are heated to 90°C. During warming, the phosphate salts in an amount as given
in Table 2 are added one after another. At 90°C, PVA 18-88 in an amount as given in Table
2 is added. The resulting solution is then cooled to 20°C and filled up with water to the
required volume.

The polymer/drug suspension and the PVA/phosphate solution are mixed, methylene
chloride is evaporated under vacuum, and the microparticles are filtered off, washed with

water (WBU) and dried under reduced pressure (0.1 mbar) at room temperature.

Example 10: Vehicle compositions A to G

CMC-Na, Mannitol and Pluronic F68 in an amount as given in Table 3 are dissolved in about
15 ml hot deionized water of a temperature of about 90°C under strong stirring with a



Resomer RG 502H 0.639 - 1.278 - Ml ar Ratio |actide
:glycolide 50:50 Methylene chloride 16.926 16.926

WA g0092661%6. 926 Conmpound A panpate 1.445 1.445 BACHEB2004/012870
1. 445 Pol yvi nyl al cohol (PVA) 18-88 15.00 15.00 15.00
15.00 K H2PO4 5.43 5.43 5.48-5.43 4 anhydrous 22.71
22.71 22.71 22.71 Water (WBU) Ad 3.0 Ad 3.0 Ad 3.0 Ad
3.0 The polyners are dissolved in an anount of

moanofE e L 5L E0 TAPLSR ptg vin cionze

water t®200ahle. The resulting suspension is treated wth an
Utra-Turrax for 1 min. 2 of water are heated to 90 C
TableﬂAhhdmw@f/énmgg) t he phosphate salts in an anmount as

nl ven +n Ta e 2 ak-e addaod + Ay haor
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CT—auuoucy UlTTT UC1 al UL LA~ I [\ UU T,

PVA 8F 88Ai n |an Broynt Gis i ven in Tebld 2 Fs add&d
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and it he ‘m droparticles—are filtlered——of
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washed wi th water (V\BU) and dried under reduced
Vehiclelt @Ssrefefredforluddinidouble chambet smpge.at ure. Exanpl e 10:
Vehicl e conpositions Ato G CMC-Na, Mannitol and
Pluronic F68 in an anobunt as given in Table 3 are
Exampi B0l ved in ?bogt 15 m hot dei oni zed water of a
te rature of a t i
384 m%-ol;‘%gs m ﬁ@Pm&’a@'FfeP x: exarﬂ;?ee ?ae%b él.ibgar%c%lfsrgéa oqlwur{ ?'8nml of a
vehiclei 6f €srap&EtidroD2D €R autls.f The edspepsions farel dioomigesitedidtyeshaking for

about 4pscRaty Gioreps gilad BBty Thohiskisd Fisoupady fgles using a
20@3@9%&1390 0.76 0.74 0.68 Pluronic F68 0.04 0.04 0.04
.04 0.04 0.04 0.04 Vehicle Eis preferred for use in

xamg@ 1l e chanber syringe.

240 mg of microparticles of example 2a and 2b are reconstituted in 1 mi of the vehicle

composition F, homogenized with a propeller mixer at 400 rpm for 1 to 12 hours and then

freeze-dried in a Telstar lyophilisator.

Reconstitution of the microparticle lyophilisates with 1 ml pure water (WBU) resulted in fast
and good wetting of the microparticles that may be injected without any issues using a 20

Gauge needle.

Example 12: Release of Compound A from Microparticles

Microparticles of example 2a and 2b in an amount corresponding to 4 mg of Compound A
per kg of the rabbit are suspended in 1 ml of the vehicle composition D. The suspension is
homogenized by shaking for about 30 seconds and injected into the left Musculus

gastronemius of rabbits, weighing about 3 kg before onset of the study, using an 18G needle.

Blood samples (about 1 ml) are collected over 55 days. Plasma levels of Compound A are
determined using an ELISA method. Mean concentration of Compound A after
administration is given in Table 4. Mean AUC(0-55 d) is found to be 454 ng/ml d for example
2a and 296 ng/ml d for example 2b.



Exanpl e 10: 384 g or 576 g of mcroparticles of
exanpl e 2a and 2b are suspended in 2.0 m of a vehicle
w@boosompaesi tion D in 6R vials. The suspensi onsPEI/EP2004/012870

honogeni zed by shaki ng for about 30 seconds. The
reconstituted suspension nay-be injected wthout any

i ssues using a 20 Gauge needl e. Exanple : 240 ny of

m croparticles of exanple 2a and 2b are reconstituted
in 1 mM of the vehicle conposition F, honobgenized with
a propeller mxer at 400 rpmfor 1 to 12 hours and
then freeze-dried in a Telstar |yophilisator.
Reconstitution of the mcroparticle |yophilisates with

m_ pure er. resulted in fast and good
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adm ni stration [days] Mcroparticles 2.10 1.65 4.62
8.95 16.39 18.71 26.97 12.50 7.33 5.52 4.04 2.25 of
W@2005086688 croparticles 0 0 7.93 15.71 18. 74 16POBEB2094/012870
6.45 3.75 2.17 1.23 0.68 of ex. 2b- 21 - Cains .
M croparticles conprising-&isonmat ostatin anal ogue
conprising the am no acid sequence of fornul a
-(0/L)TrP-LYs-X -X - wherein X is a radical of formula
(a) or (b)) \NH- O - CO ULOCHR (a) H(b) CH,
Claimswherein Ris optionally substituted phenyl, Ris - Z -
CH- R, -CH-COOCH-R , or wherein Zis or S and X
1. Midrepagiiclesapemprisied @ shaalostptinrenalagvgtdonprisivg dbe aming aeid sequence
of@)rﬁﬁa hain, or an amino acid unit selected from Dab,
r, m H's, (Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala
an NAlL g, _the residue Lys of saig sequence
ColERREE T g

r espon the residue Lys9 of the native

W'feg‘“f‘?nt’@?nﬁééﬁé%ééﬂ?ﬂgﬁ%gﬁ&%5“ salt form or protected

ymer’ matrix. 2. Mcroparticles
tdg to claim1l \Aher.@;t_n]_ng_sonat ostatin anal ogue
is apeung, of fornmula 1115411 vyt,l)ereinthe
confligurdtion at G2 is (R br (S) or a mixture
t her@bf, and- 22 - wherein R s or
guani di ne- C2- 6al kyl ene, and each of R and R
whienele bt idlepitonglly subkttitoted@renidy | |

Rzis —Z1—CHxR,, -CH,-CO-O-CH2-Ry,

: *@*O\—R or —Q:
1

wherein Z,is O or S, and

X, is an a~amino acid having an aromatic residue on the C, side chain, or an amino adid
unit selected from Dab, Dpr, Dpm, His, (Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala and t-
butyl-Ala, the residue Lys of said sequence corresponding to the residue Lys® of the
native somatostatin-14

in free form, salt form, or protected form,

embedded in a polymer matrix.

2. Microparticles according to claim 1 wherein the somatostatin analogue is a compound of

formula 1

o o= o) NH i}

wherein the configuration at C-2 is (R) or (S) or a mixture thereof, and



in free form salt formor protected form 3.
M croparticles according to claim1 or 2 wherein the
wGawenestat i n anal ogue is in panpate salt for "PCHEP2004/012870
M croparticles according to any preceding claim
wherein the polymer matrix2eenprises a |linear or
branched pol yl acti de-co-glycolide. 5. Mcroparticles
according to any precedi ng claimwherein the polyneric
ih | g%ﬁrﬂ al@ Ieb@%t ShRaife-CL SN nepoelr%fimé‘écch of'R, and R,
croparticl TS ANy prEe
lnd‘e@enmlyosaHmﬂC‘awi@'la surfact ant, a porosity

in i‘rﬁé %d%ﬁﬁ%él?ﬂarﬂ%‘?@?ot@&géfc{rma basic salt. 7. A

naceu ositi1on conprising mcroparticles

3. Mlc?(gpa?mfes’%(‘f‘t:%?cﬁli}%?)t cﬁélm FBF‘Q q\/h%éé’“ﬁ‘kfe so@@a’i@ﬁaﬁrﬁgﬁzﬁ&@ la in Bamoate

conposi tion ac
saltforml aim 7 wher ei n the vvettl ng agent conprises a
pol oxamer and/ or a pol yoxyet hyl ene-sorbitan-fatty acid
4. Miagepasticlespacoardingrisoaiy prenediog olaih mipetain eypalyreeomatixaiomprises a

line%égf %l%nwi@d’[%l NaddB-cb& %# i§eCONpPrises a tonicity agent.

rrp03| Ion accotding to any one of clains 7 or

5. Mlcgcaﬂ?ﬁcﬁgé Q%;op(ﬁng %1%‘{9} ﬁre%@ﬁm c%‘ﬁ'ﬁ v@he\‘élﬁ G b&gmbﬁéh%%%& &anrises

sing croparticles actcordin
at laagt twadifiefentpalymerst to 6 and a wat er - based vehicl e.
12. Use of mcroparticles according to any one of
6. Miaropdrialesl aceorgingr tcofany mﬁa«ed‘r@@:@miﬁnc&rth@brq@mﬁﬁingna surfactant, a

por@gl Eﬁuﬁﬁlrﬁ%ﬁﬂyaﬁﬂ@' Lbadié Qélp'gr 7 to 10 for the

ar atio canent the treatnent of a

v i r .
1. A AR e, V0 AR GPER LB g
wateebhert vihicle eempritinga wedingsagest. di sorder with an

aeti ol ogy conprising or associated with excess G+
8. A comyosition caccqrdmcioe@wlﬁhﬁwh%elgdbf enattingnagrié ¢onpsisep poloxamer

anatMgH iﬁgﬁ%ﬁ}gmﬁ%@ s%?dﬁaﬂ g%ggst@} croparticles according

or of a pharnmaceuti cal

9. A ‘%ﬂ@gﬁ'@f‘ Léggﬁ)r%%ofodérﬂ)goﬁ@ oP B4 &8 GhatdiP the (&hidd cbfhprises a

tonicity agent.

10. A composition according to any one of claims 7 or 8 wherein the vehicle comprises a

viscosity increasing agent.

11. A kit comprising microparticles according to any one of claims 1 to 6 and a water-based

vehicle.

12. Use of microparticles according to any one of claims 1 to 6 or of a pharmaceutical
composition according to any one of claims 7 to 10 for the preparation of a medicament
for the treatment of a disease or disorder with an aetiology comprising or associated with

excess GH- and/or IGF-1 secretion.

13. A method of treating a disease or disorder with an aetiology comprising or associated
with excess GH- and/or IGF-1 secretion in a subject in need thereof which comprises
administering microparticles according to any one of claims 1 to 6 or of a pharmaceutical

composition according to any one of claims 7 to 10 to the subject.



