-1- M CROPARTI CLES COVPRI SI NG SOVATOSTATI N ANALOGUES The present invention
relates to mcroparticles conprising a somatostatin anal ogue and to
pharmaceutical conpositions conprising the sane. Sonatostatin is a
tetradecapepti de having the structure HAl a-G | y-Cys-Lys-As n-Ph a-Ph
a-Trp-Lys-Th r-P he-Thr Sar-Cys-OH 1234567 89 10 11 12 13 14
Somat ost ati n anal ogues of particular interest have been described e.g. in
WD 97/ 01579 and WD 02/10192. Sai d sorfat ostatin anal ogues conprise the

am no acid sequence of formula I -(D/L)Trp-Lys-X, -X2 - | wherein X, is a
radical of formula (a) or (b) N co- -NHTCO 70 CHZRI (a) GH2 (b) - CH R2
wherein R is opti ongrbyarsodisds taMrerkyrbesophTosslremeANaIbABESS UDSt | t uent may be
hal ogen, nethyl, ethyl, methoxy or ethoxy, R2 is -Z -CHz-R,,
-CH2-CO-O-CH2-R1, ORor /J OH wherein Z, is 0 or S, and X2 is an a-am no
acid having an aromatic residue on the C, side chain, or an amno acid unit
sel ect edherpeseDhmverilion relBles) to Hhisrop 8iitlsHedmprsingha enylkatostatin apgiobohend to Al a

and t-btb%ghﬁ FE‘E%F&%‘ O%@§h§%5m§%g§§%§%g sequence corresponding to the

resi due 'Lys 0 en i n<"14. These conpounds are referred

to her Eié?ﬂatt&'iatﬁﬁs5@?@8%%%%“3{%%@& !W&W&u?@' By somatostatin anal ogue as

used herernis nean -chdin"or cyclic peptide derived fromthat

of the naturall meeeu—ppl—ng—s-eﬂm—ee-t—a-t—l—n—}ét,—efnpri sing the sequence of
formula I and erein additional I¥ one or nmore amno acid units have been
omi t t ed HeA@/BY-CyebisftsadhgPhe Irp-byreThsPhad heSe5tOye©Hani no aci d radi cal (s)

and/ or wher een anes o nmar e 7f uigct ponal 11gri@ups aave been repl aced by one or
nore ot her functional groups and/or one or nore groups have been replaced

byd_o ][l_e ésformmmlan@bb@és dfpRfticlat htdeS hase bédh dERBEHA e.§.N8 WO OM0aSXEs al |
roditie WO 02/10192. Sald somatostatin analogues comprise the amino acid sequence of formula |

-(D/L)Trp-Lys-X, -X; - |

wherein X, is a radical of formula (a) or (b)

—N co— —NH——CO—

O-CHR, (a) - ?Hz (b} -
CH, R,

wherein R, is oplionally substituted phenyl, wherein the substituent may be halogen, methyt,
ethyl, methoxy or ethoxy,
Rz is “-21—CH2—R1, —CHTCO-O-CHZ"Rh

—@_O\_R or F@:
1

wherein Z4is O or S, and

X3 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, thienyi-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 formuia |

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



derivatives of the native somatostatin-14 conprising the above sequence of
formula | which have binding affinity in the nMrange to at | east one
somatostatin receptor subtype as defined hereinafter. Preferably, the
somat ostatin anal ogue is a conpound in which the residues at positions 8
through 11 of the somatostatin-14 are represented by the sequence of
formula | as defined above. Mire preferably, the somatostatin anal ogue is
a conpound as discl osed above conprisng a hexapeptide unit, the residues
at positions 3 through 6 of said hexapeptide unit conprising the sequence
of fornmula |I. Particularly preferred is a somatostatin hexapepti de wherein

the reshéiuemo@totﬁ@earhm@aé;dJracﬁwl(s?aﬁﬁfortM@eraﬁm@@pmw&mmudmmup@hamy of
t hose as kno as disclosed by A°S. Dutta in Snall

Pept i de8een/sp af@fg]b&% grguoregﬁ;equr@ponaig@gps e?dfﬁrsones% AP BIRYRE Saygbeenphe

and/ or %b%%e@fbysd?l@dr%béﬂal amémso&eﬁ@ aps.| |ﬁtdeaédav tHeh@rfi ceasaére%nahdadaﬁe@nal ogue
Is a conpound i %E{ t he hex e unit cyclic quﬂ@haw n

direct PEPRIRS qr}t el&@f‘\%’éﬁ CQ"E’Q?'B%FIV’I ab@?’%ﬁﬁq%ﬂ”‘:? R diad

posi t i ORafe amdmg heffirfity iR the rd Gariyeofo bhl@aétemem@mafos@@rslré¢eptbr1sub%ele% Lys,
X, and X2 i equence of fornula | have the L-configuration, Trp may

have tH%ﬁr@g h8Fe"|'_ an i gurat ion. Preferably Trp has the D-configuration. X

P e

Si de c hmrmghl 11 ofetie Stinb@bialin-14 afe RPrasented @ thel BetfieHEabf fBrrailth Nas efithd €. .
Phe, Trp Nal , Pal, benzothienyl-Ala, Tic and thyronin, preferably
Phe or I@‘F " nor e preferabl y Phe. X2 is preferabl y an a-am no acid bearing

an aronppti e on t | de chain n R. is stituted phenyl,
"y S B 1, Svaetielt e 8 eftme i Ery eciad ABoVe Aenri Bt
et hoxy ee@pebnitieommbmeaneﬁﬂoes mqrcaltlohd)eehrpagf erohbhig rﬁxari@tldmsnibsmmslrgd
phenyl , ref r abl RLese t atjve conmpounds, of t vent on are
coltieRis TBTTHA & Fertepay Bigefa &2 SBROANyRpptetbe el k", 5]
( I I ) 1 ZesBiués at Bosmdmemearm 2 of the hexapeptide unit may be any of those as known in the
art, e.g. as disclosed by A.S. Dutta in Small Peptides, Vol.19, 282-354, Elsevier, 1993, or as
substituents for, Phe® and/or Phe’ of somatostatin-14.

More particularly the somatostatin analogue is a compound in which the hexapeptide unit is
cyclic, e.g. having a direct peptide linkage between the a-carbonyl group of the residue at

position 6 and the a-amino group of the residue at position 1.

While Lys, X; and X; in the sequence of formula | have the L-configuration, Trp may have
the D- or L-configuration. Preferably Trp has the D-configuration.

X, is preferably a residue of formula (a) or (b), Rz 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 naturat 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, methyi, ethyl,
methoxy or ethoxy e.q. in ortho and/or para. More preferably R, is unsubstituted phenyl.

Z, is preferably O.

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



X, and X2 are as defined above, Ais a divalent residue selected from Pro,
(RB NHCOOPro-, RS NR7-Pro-, HOR7-Pro-, \ CO R -(CH2)14-N - NI Re
R3aR3bN- (CH2) 1$ CO- NH-PI o- , R3aR3bN-(CH2)1.8 S-Pro R3 NH CO O Rb- CH(i
R4)-CO , R11-CH(NR4)-CO and -NR; CHZ CO wherein R3 is NRBRI-C2. eal kyl ene,
guani di no- C2. 8al kyl ene or C2.eal kyl ene-COOH, R3a is H, Cl_4alkyl or has

i ndependently one of the significances given for R3, R3bis H or Cl4al kyl,
R is OHor NRSR8, Rbis -(CH2)1.3- "Gr -CH(CH3)-, R4 is Hor CH3, Rda is
optionally ring-substituted benzyl, each of R5 and Re independently is H,
Cl- Oal kyl , co-am no- Cl4al kyl ene, o- hydr oxy- Cl4al kyl ene or acyl, R7 is a
direct bond or Cl. eal %@ e.zzquh_)ﬁ,'g 573 gnckzgz i ndep@mdently is H,

Cl- Oal kyl , co-hydroxy- 4a k | ene, acyl (OH (CHOH) , - CH2- wherein c is
0, 1, 2, 3 or 4, or R3 ahd R9 forr’ntoget’her with the nitrogen atomto

whi ch tRg¥ret € attached a heterocyclic group which may conprise a further
heteroatom and R11 is optionally ring-substituted benzyl,-(CH2)1-3-CH,
CH3- CH( &4pDnd &p are@siqefinedab@¥6Re. and zza is a natural or unnatural a-anino

acid unigis &d4éwalERYrelidve stibete®fro@Prb- configuration. Wien ZZa is a natural or
unnatural a-amno acid wunit, it may suitably be e.g. Thr, Ser, A a, Val,

Il'e, Leyr.Mheo-dipk-, RN R MSHoqumeal Tyr, Trp, tdoenal |y
ring- SUbS%I tute Phe benzyl qSI y. V\hepa -(Z\Zg) i PRe, the benzene ring
thereof may be substl d by e.g. NH2, N2, “CH3, QCH3 or hal ogen,

preferably in para posi t| on. Wen ZZa is Phe, the benzene ring thereof is

pr ef er alR,)R INAESHDS §-COMHRHo- WRLR MN-(BYpt-E9es a Pro am no acid residue, any
substituent present on tthe proline ring,! e.g. R3-NHCO O etc., is

pr ef er abl n p05|t on 4. Such substltut ed Rrol i ne residue may eX| st in
the cis %WF 0-- -CH(E{RAE@-lBuQﬁ R)-CO- and -NR,-CH,-CO-

wherein R, is NRgRg-Caealkylene, guanidino-Csalkylene or Cjsalkylene-COOH, Rj, is H,
C.zalkyl or has independently one of the significances given for Rs, Rayis H or Cyalkyl, R, is
OH or NRsRs, Ry is -(CHz}3- or -CH{CH3)-, Ry is H or CHaj, Ry, is optionally ring-substituted
benzyl, each of Rs and Rg independently is H, Ci4alkyl, w-amino-Cq4alkylene, w-hydroxy-
Cisalkylene or acyl, R; is a direct bond or Cysalkylene, each of R and Ry independently is
H, Cy4alkyl, o-hydroxy-Ca.4alkylene, acyl or CH,OH-(CHOH).-CH,- wherein cis 0, 1, 2, 3 or
4, or Rg and Ry form together with the nitrogen atom to which they are attached a
heterocyclic group which may comprise a further heteroatom, and R, is optionaily
ring-substituted benzyl,-(CHz};.3-OH, CH3-CH(OH)- or -(CH,),.s-NRsRe, and

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

77, may have the D- or L-configuration. When ZZ, is a natural or unnatural e¢-amine acid
unit, it may suitably be e.g. Thr, Ser, Ala, Va|, lle, Leu, Nle, His, Arg, Lys, Nal, Pal, Tyr, Trp,
optionally ring-substituted Phe or N*-benzyl-Gly. When 2Z, is Phe, the benzene ring thereof
may be substituted by e.g. NH,, NO,, CH;, OCH,3 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.



as well as in the trans form Each geonetric isoner individually as well as
m xtures thereof are conpounds of the invention. Wien Ais (N R6 RI-C2.fia
| kyl ene- NHCOO P11 ro where NR3R9 forns a heterocyclic group, such
group may be aromatic or.saturated and may conprise one nitrogen or one
nitrogen and a second heteroatom sel ected fromnitrogen and oxygen.
Preferably the heterocyclic group Is e g. pyridyl or norpholino.

C2.6Al kylene in this residue is prefetably -CH2-CH2-. Any acyl as R6, RS,
R6 and RO in A may be e.g. R12CO wherein R12 is H, C, .4alkyl, C24al kenyl,
C3scycl oal kyl or benzyl, preferably nmethyl or ethyl. Wen R48 or R11 in A

i s ring-asuelkast intteel ranefonyl Eacthgedmaticisemen ingjvidusilyms welbas inbdiresithessof

i ndi cat ¢ icularly preferred are conpounds of formula
e 7\ Qg%@ﬂi{ﬁ:q@?%fﬁégn\fﬁﬂzﬁ RNFI O0O0OONH r4 N\ \ Fi O wherein the
confi gur@hemAist G2 is (R or (S) or a mixture thereof, and wherein Ris
NR, 9R11-§§4R_ > AT | di ne- C2- 6al kyl ene, and each of R o and Rl1l

i ndependent| ?2%iyﬁﬂgpﬂ€1%gﬁ}gl in free form in salt formor protected

form Preferably Ris NRLORL1-C2%al kyl ene. Preferred conpounds of fornula
111 are whare 8RaReloamha hRterecylicegipurn seehhgrbup mayrbe promatic or saturated and may

| 4- R - Phg- Vs A d
hor el n tsoripee G rORE L Sl M ten e P Ees A8 e s i lyggh P !
DTr p- Ly soxygen. £rggtaplyrhe |hetarocycliearotip g9 seiridyli eirmeraholjoo Cetliietenedn this Phg
means - %id%%@%b@%H%@:‘ﬂiz-BZ| means benzyl .

Any acyl as Rs, R, Rgand Ry in A may be e.g. R;2CO- wherein Ry is H, Cy4alkyl, Coalkenyl,
Cascycloalkyl or benzyl, preferably methyl or ethyl. When Ry, or Ry in A is ring-substituted
benzyl, the benzene ring may be substituted as indicated above for ZZ,.

Particularly preferred are compounds of formula 11l

R’“TOQCLZLS;H?F/O_@H |

BEIo5 nft/\/\% n
Re

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

0=

wherein R is NRygRys-Caealkylene or guanidine-C,salkylene, and each of Ry and Ry
independently is H or Cq4alkyl,
in free form, in salt form or protected form.

Preferably R is NR4oR{y-Czgalkylene. Preferred compounds of formula lll are those wherein
R is 2-amino-ethyl, namely cycio[{4-(NH;-C;H,-NH-CO-0O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-
Phe] (referred herein to as Compound A) and cyclof{4-(NH,-C,H-NH-CO-0O-)Pro}-DPhg-
DTrp-Lys-Tyr(4-Bzl)-Phe], in free form, salt form or protected form. Phg means -HN-
CH(C¢Hs5)-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



A conpound of the invention in protected formcorresponds to a somatostatin
anal ogue wherein at |east one of the am no groups is protected and which
by deprotection |eads to a -5- conpound of formula Il or 1Il, preferably
physi ol ogi cal |y renovabl e. Suitable am no protecting groups are e.g. as
disclosed in "Protective G oups in Organic Synthesis", T. W G eene, J.
Wley & Sons NY (1981), 219-287, the contents of whi ch bei ng. i ncor por at ed
herein by reference. Exanple of such®an ami no protecting group is acetyl.

A conpound of the invention, e.g. a conmpound of formula Ill, for instance
Compound A, may exist e.g. in free or salt form Salts incI ude acid

addi ti omomadmnsl ofartmula. Igor lingrefpaatilcplrysipldgicallyobmovatie. iSuitaisle dmirarprotectingi ¢

epart O AL otk ol OPERE oRflodin BfGAIC shindtis P W, Brain i on
sal t s niyilegx& SSonaNY {teat), 19- mwahembnteatbt@f whichy beitlg ppcipaorgtedhtetréierbyl or 2
acid eq%fg%kg@tﬁ?r%ﬁgggg d '}351;] E’Eﬂt‘% P%a ée s o ai efo.r Corrpeund A, are the

| act at e, "aspartate i ncl udi ng nmono- and

di-salts, oﬁn(fBﬁhg frﬁgnt}'ont angﬁgﬁﬁé}ﬁ\ﬁ%f fgrmﬁl‘adﬁ féPiﬂst%HEe Egﬂggﬁnﬁ %Wé}osal t.

The conpoun nvent I'n accordanc

convent iexishé.gnintiee ds salt Toymi Salls lyqludermsactaﬂﬂgi@u rsélés with elge inorgasittdosis, paly-e

del i ver Y c r V. - ar

adi i ST, s br gt B, (PRERDRLA Myaro AR ek, BRICRLE, Bt s, .y o,
| n or deraspasticraeid, nbemor:: resida sobeitic afidion Jpetnont:cﬂmd tAsichagdiidresalls mayseiistais e

depot fn%n@’braéw t§£’|&ula§ Qgp mgq'vhﬁh%F ?gr 2 laEldte'ﬂﬁlv?I@ﬁ@ afré"a’gﬁedt Fl%?erred

admi ni stration o rt|c €s ~conp a sonatostatin anal ogue e.
enbeddedzaits eg. Ubbegmpatuﬂdol’\eaq@h@ﬁrimiaje.o@ﬁp@éaﬂey berzoeist &bt@nmlayﬁrmﬁmosi&s pended

In a - syidpagle m‘6ﬁ5" %I’n‘? IRTES G}ee?%?%{%l}/ Qhé ﬂpaﬁétesh'il%%ﬁtaé’r‘i éﬁ%gteof the

active agent “over ext ended severa s upt

nont hs, rwrﬁﬁﬁkably over at Ieast 4 weeks. Accordlngly, t he present

i nvention provides mcroparticles conprising a conpound of the invention
e.g. entJdegempeunds obihgdareptien MR be Reepaied i argPtdaNes Wil serpyealianel ipelhgder . and
a pharmaceutical depot fornulation conprising said mcroparticles. The
conpoundyeicalyhéhe aorEPRUNR SfalpepBvantien cxe defivated sxelamicaly. ¢.9oRaRB@AIY-1 to

about  6G¥hweyéfOr Sarittdrth | ¥aRRRKatid? ey aboUle O‘iﬁhmlﬂflef@sfgaabm %F)Olr'épe%fédto
about 40% even nore preferably about 25% fo abou I ght of the
i cr oparadminig@tien. yn pejegie minimize the number of injections to a patlent a suntable depot

formulation should be administered.

It has been found that administration of microparticles comprising a somatostatin analogue
e.g. embedded in a biocompatible pharmacologically acceptable polymer, suspended in a
suitable vehicle gives release of all or of substantially all of the active agent over an
extended period of time, e.q. several weeks up to 6 months, preferably over at least 4

weeks.

Accordingly, the present invention provides microparticles comprising a compound of the
invention e.g. embedded in a biocompatible pharmacologically acceptable polymer, 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 § microns, even more preferably less than about 3 microns.



Preferably, the conpound of the invention used to prepare the

m croparticles is an anorphous powlder having a particle of a size of about
0.1 microns to about 15 microns, preferably |ess than about 5 m crons,
even nore preferably |l ess than about 3 mcrons. -6- The particle size

di stribution of the conpound of the invention may influence the rel ease
profile of the drug fromthe mcroparticles. Typically, the snmaller the
particle size, the lower is the bur st -and rel ease during the first

di ffusion phase, e.g. the first 20 days. Preferably, particle size
distributionis e.g. x10 < 0.8 mcrons i.e. 10%of the particles are

small er 1thlaamrt|d]h &zrm'ddstrmson b the<cdmgmunt of dimesinverdion 5048% offluedve thartleadees are

| I
are el g oagie B Rbobect apel. Rl prlliele hafefies ey
be a synhdn@mst aod relasase diringothenist difesorpphaseee.g. iy fited 201 ddysr Peeferably,
bi od I d
nlo(rz- gig(r) g@!’f dsa%{ d.QtﬂB?tFHnC%Q%QH Q?@]‘Qe(?% ﬂflcrgnsCPJTqb%a J tﬁ? gghlgl%%%‘i’éa ?Fﬂgfﬂe‘?% ?.'sapre ant
an honopbd mmnsox5Qa< dé‘pmlcyomn e. 30 opttlleymlrc!eme salles _tl‘di_@s1 @nmp‘omso ochedfr ade
Suffici eﬁ%bYﬂl\Ean??e @“ﬁﬂﬂéﬁbgﬁlflfeg are ér@z@eﬂhgr%@frplc%qg‘ nistration within one

to 6 nont ter eas stant I al t he actl ve agent.

Sui t abl ef aﬁqa’tr%f‘t‘l‘ﬂ?m{c@palrﬂcoﬁ%qgsrﬁe Qgﬁmegr ﬁ’ﬁhﬁéfﬁél W‘Pé Eagﬁére

| i near cha ating froma nol ety g xanpl e a
pol yest eﬁayslnﬁcﬁtl"as a Dlodeucad@ble paa@nbl@dmmbmr@comh"wtlon pbb@@ﬁfgf@‘éﬁhlﬁta@cl d,

pol yhydr%yo@dge Fddﬁ?iégb?me%obbé?&%l gé@g@at nid?0!l yal kyl ene oxal at e,

pol yalk ne gfyco ers of an e Kreb's cycle, e.g. citric acid

cycl e, @ﬁmer"l.gJﬁearqranam%ﬁew@%m&pegrn@ﬂf (b) polyners or copol yners
of organlc et hers, anhydrides, "am des and orthoesters, including such

copol ynefz MijrRer0hiek léTHQQﬁFﬁ!dSto &g@adeasmléfwweélmsm 6m dhe SRPH YNET

of 1, 3-bi s-(p-carboxyphenoxy) ro ane and a id, sebaci c aC|d, or a
copol yrreqd”M'St@*’GﬁiNéh'a@PﬂtQﬁ i atﬁﬁ" @@Bé%Pfca”é’(EFHbSt%‘tB@{ @'b‘lh? Rewetagent-
resulting from reaction of an ortho-ester with a triol, e.g.

1, 2, 6- heXiaRIE PPYMErSJPCligte 3 di ket ene acetal, e.g.

3, 9-di et(ay! lnd@a”ra:rZ:rélncﬁed@oﬁj%té@wma’pafeq[néaﬁ&nﬁhsdeaian@ frmmwpalydlrﬁdnetye g.
1, 6- di hexanedigl, triet col 10- decanedlo er
am de obt ai ffH "Eoﬁe I %f%’f"lﬂ’ %l g 'yef’?fﬁ{oﬂ’é:P asgly, L-or racemic pc’@'ad'c ac'g
1, 2- di - ( hy dexygresic aggiclo polghyiddi@batyricl atid; djowcémwdctemacayamlm) degiase; or
polyatkylene glycol esters of an acid of the Kreb's cycle, e.g. citric acid cycle, and the
like or a combination thereof,
(b) polymers or copolymers of organic ethers, anhydrides, amides and orthoesters,
including such copolymers with other monomers, e.g. a polyanhydride such as a
copolymer of 1,3-bis-(p-carboxyphenoxy)-propane and a diacid, e.g. sebacic acid, or a
copolymer of erucic acid dimer with sebacic acid; a polyorthoester resulting from
reaction of an ortho-ester with a triol, e.g. 1,2,6-hexanetriol, or of a diketene acetal,
e.g. 3,9-diethylidene-2,4,8,10-tetraoxaspiro[5,5]un-decane, with a diol, e.g. 1,6-
dihexanediol, triethyleneglycol or 1,10-decanediol; or a polyester amide obtained with
an amide-diol menomer, 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 a-hydroxy carboxylic acids, e.g. lactic acid



(c) polyvinylal cohol. The polynmers may be cross-1linked or non-cross-Iinked,
usual ly not nore than 5% typically less than 1% The preferred pol yners
of this invention are linear polyesters and branched chain pol yesters. The
| i near pol yesters may be prepared from a-hydroxy carboxylic acids, e.g.

| actic acid -7- and/or glycolic acid, by condensation of the |actone
dinmers, see e.g. US 3,773,919, the gntents of which are incorporated
herein by reference. The preferred pdl'yester chains in the |linear or
branched (star) polyners are copolyners of the a-carboxylic acid noieties,
|l actic acid and glycolic acid, or of the lactone dinmers. The nolar ratio
of | act iandfor glygolisi #cid kyf conglensatiantdf dbe dastapeydiveisdsse iag.t U8 3,773:219, de

b h kS : 0:40 t
30760, - GPTRNEER WAl afEnBA OBl Reten bPRIGOR. riopigRrgdohRarondintin 182 05 1
Li near [iotarexthsanched (star)|polyamrs prel gdpatytriedeoficibe gi-garbdiylie acid Phatiesplaetier abl y

d d ot i ' . Hah : wejght
e 2CORUCARS ghfotct By 3 81HE UL B oh o 506 IRURE WbuEbE™ o,
pol yner polylactideacpolygalidepiartbe ligeawior branshefl polysstene isrpréfepabinfiorn . abSuti 15238 e

I I

gener al ekt SO BRN PN A 58 0 bp a8 4R Ot
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the invention may be prepared using po yhgdr compounds e.g. polyol e

ucose or
mannitol as the initiator, These esters of a polyol are known and described e.g. in GB
2,145,422 B, the contents of which are incorporated herein by reference. The polyol contains
at least 3 hydroxy groups and has a molecular weight of up to 20,000 Da, with at least 1,
preferably at least 2, e.g. as a mean 3 of the hydroxy groups of the palyol being in the form
of ester groups, which contain poly-lactide or co-poly-lactide chains. Typically 0.2% glucose
is used to initiate polymerization. The branched polyesters (Glu-PLG) have a central glucose

moiety having rays of linear polylactide chains, e.g. they have a star shaped structure.

The branched polyesters having a central glucose moiety having rays of linear polylactide-

co-glycolide chains {Glu-PLG) may be prepared by reacting a polyol with a lactide and

preferably also a glycolide at an elevated temperature in the presence of a catalyst, which
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.q. of from 1.7 to 3.0, e.g. 2.0 to 2.5.
The intrinsic viscosities of sta}' polymers of M, 35,000 or M,, 60,000 are 0.36 or 0.51 dlfg,
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The polymer matrix may be present in a total amount of about 40 to 99% by weight of the
microparticles.

The microparticles may further comprise an agent that may influence the porosity of the

microparticles. Such an agent may be e.g.

a) Polyvinyl pyrrolidone, preferably with a molecular weight of between about 2,000 and
about 20,000 Da. Suitable examples include those commonly known as Povidone K12 F
with an average molecular weight of about 2,500 Da, Povidone K15 with an average
molecular weight of about 8,000 Da, or Poyidone 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%.
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about 60 units.
surfactants such as

a) Poloxamers, also known as polyoxyethylene polyoxypropylene block copolymers, e.g.
having a molecular weight from about 2000 to about 8000 Da. The degree of
polymerization of the ethylene moiety is typicailly 80 to about 110 units. The degree of
polymerization of the propylene moiety is typically 20 to about 60 units. Examples of
such compounds suitable for use in accordance with the present invention are those
known and commercially available, e.g. under the trade name Pluronic® F68 available
from BASF Germany.

b) Polyoxyethylene-sorbitanjfatty acid esters e.g. mono- and tri-lauryl, palmityl, stearyl and
oleyl esters e.g. of the type known and commercially avaitable 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)sorbitantricleate}, Tween 21
[polyoxyethylene(4)sorbitanmonaclaurate], Tween 61 [polyoxyethylene(4)sorbitanmono-
stearate], and Tween 81 [polyoxyethylene(5)sorbitanmonooleate]. Preferred are Tween
20 and Tween 80.
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Second Edi ti on, de and Paul ) [er, Ameri

Phar mac eandi nf@ﬁedumgéraﬁﬂﬂam%mﬁrelm in gadiaulan igmdkaek efiRharmacautical Fxcipleatss
London; gdnd-@4itloAN ellfidd by Ainley Wade and Paul J. Weller, American Pharmaceutical

Association, Washington, USA and Pharmaceutical Press, London; and Lexikon der
Hilfsstoffe fur Pharmazie, Kosmetik and angrenzende Gebiete edited by H.P. Fiedler, 4th
Edition, Editio Cantor, Aulendorf and earlier editions which are incorporated herein by

reference.

Preferably, the microparticles of the invention contain as active ingredient only a compound
of the invention, e.g. a compound of formula 11, preferably a compound of formula lll, even
more preferably Compound A. Preferably, the microparticles of the invention contain a
compound of the invention, e.g. a compound of formula Il or |ll, 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).



Hi | fsstoffe fir Pharmazie, Kosnetik and angrenzende CGebiete edited by H P.
Fiedler, 4th Edition, Editio Cantor, Aulendorf and earlier editions which
are incorporated herein by reference. Preferably, the mcroparticles of
the invention contain as active ingredient only a conpound of the
invention, e.g. a conpound of formula Il, preferably a conmpound of formula
11, even nore preferably Conpound A Preferably the mcroparticles of
the invention contain a conpound of -tha i nvention, e.g. a conpound of
formula I'l or IIl, in formof the panpate salt, even nore preferably the
panmoate salt of Conpound A. Procedures which may be used to prepare the
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edi tions and i nMXtuEht h| owtz's Encycl opedia of Controlled Drug Delivery
(John Wley & S‘éﬂéo tloRSiy 1999). -11- The present invention in another
aspect provides a process for the preparation of mcroparticles of the

i nvention conpr i sHkgp(ing/dispesping & peasibfinfiuencing @gert in shesalutiorpRbisised in
conprising (ia) dg@ﬁﬁgylopg the polyner or polyners in a suitable organic

sol vent or sol vent Xture, and optionally - dissolving/dispersing a
por osi ty- i nf | uencPng@basic Falt oHhe §Q14‘t!9[n|°@F?'r@St"aFlﬁB&'a? n step (ia), or -
adding a basi ¢ sabidih®a slfactstt ¥ iHRRoRESPOtIARd By f6@Raki @), - adding a
surfactant to the solution obtained by step (ia); (ib susPendl ng the

conpound of(ib) he SESPREANG de CATPRHNCLY| Wﬁé’?"eﬁ nuipit ‘?IPSUW Feltio obialed i a) ,
or dissol ving tlg@pqigmund of the invention in a solvent m sci bI e vm th the
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pol ynmer sol uti oQgsedin step (ia) and mixing said solution with the polymer solution, or
directly dissolving the compound of the invention in the polymer solution, or
dissolving the compound of the invention in form of a water soluble salt in an
aqueous phase and emulsifying said aqueous solution with the polymer solution
(ia);
(i) preparation of an external aqueous phase comprising
(ia} preparing a buffer to adjust the pH to 7-7.5, e.g. acetate or phosphate buffer,
e.g. Na;HPO, and KH,PQ,, and
(lib)  dissolving a stabilizer in the solution obtained in step (iiz);
(i) mixing the intemal 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 hexaflucro-
isopropanaol.

Suitable examples of a stabilizer for step (jib) 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
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c) Polyvinylpyrolidone, e.g. suitably with a molecular weight of between about 2,000 and

20,000 Da. Suitable examples include those commonly known as Povidone K12 F with

an average 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 polyvinylpyrolidone is present in an amount of from

about 0.1 to about 50%, e.g. 10% by weight of the volume of the external aqueous

phase;

d) Gelatin, preferably porcine or fish gelatin. Conveniently, the gelatin has a viscosity of
about 25 to about 35 cps for a 10% solution at 200C. Typically pH of a 10% solution is
from about 6 to about 7. A suitable brand has a high molecular weight, e.g. Norland high
molecular weight fish gelatin obtainable from Norland Products Inc, Cranbury New
Jersey USA.

Preferably, the gelatin is present in an amount of from about 0.01 to about 5%, e.qg.
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



Preferred brands include Natrosol (r) fromHercules Inc., e.g. Natrosol (r)
250MR, and Klucel(r) fromHercules Inc. Preferably, HEC and/or HPC is
present in a total anpunt of from about 0.01 to about 5% e.g. about 0.5%
by wei ght of the volunme of the external aqueous phase; c)

Pol yvi nyl pyrolidone, e.g. suitably with a nol ecul ar wei ght of between about
2,000 and 20,000 Da. Suitable exanples include those comonly known as
Povi done K12 F with an average nol ectifar wei ght of about 2,500 Da,

Povi done K15 with an average nol ecul ar wei ght of about 8,000 Da, or

Povi done K17 with an average nol ecul ar wei ght of about 10,000 Da.
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e.g. be mxed, e.g. coated, with an anti-aggl onerating
Prior to administration, the microparticles are suspended in a vehicle suitable for injection.
Accordingly, the present invention further provides a pharmaceutical composition comprising
microparticles of the invention in a vehicle. The vehicle may optionally further contain: a}
one or more wetting agents; and/or b) one or more tonicity agent; and/or ¢) one or more
viscosity increasing agents.

Preferably, the vehicle is water based, e.g. it may contain water, e.g deionized, and
optionally a buffer to adjust the pH to 7-7,5, e.g. a phosphate buffer such as a mixture of
Na;HPOQ, and KH;POQ,, and cne or more of agents a), b} and/or ¢) as indicated above.

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



agent, or e.g. covered by a layer of an anti-agglonerating agent e.g. in a
prefilled syringe or vial. Suitable anti-agglonerating agents include e.g.
manni tol, glucose, dextrose, sucrose, sodiumchloride, or water soluble
pol ymers such as pol yvinyl pyrrolidone or polyethylene glycol, e.g. with
the properties descri bed above. Preferably, an and-aggl onerating agent is
present in an anmount of about 0.1 to about 10% e.g. about 4% by wei ght of
the mcroparticles. Prior to admnisttation, the mcroparticles are
suspended in a vehicle suitable for injection. Accordingly, the present
invention further provides a pharmaceutical conposition conprising
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CMC-Na with a low viscosity may conveniently be used. Embodiments may be as described
above. Typically, a CMC-Na with a low molecular weight is used. The viscosity may be of
from about 1 to about 30 mPa s, e.g. from about 10 to about 15 mPa s when measured as a
1% (w/v) aqueous solution at 25°C in a Brookfield LVT viscometer with a spindle 1 at 60
rpm, or a viscosity of 1 to 15 mPa*s for a solution of NaCMC 7LF (fow molecular weight) as
a 0.1 to 1% solution in water.

A polyvinylpyrrolidone having properties as described above may be used.

A viscosity increasing agent, e.g. CMC-Na, may be present in an amount of from about 0.1
to about 2%, e.g. about 0.7% or about 1.75% of the vehicle (by volume), e.g. in a
concentration of about 1 to about 30 mg/ml in the vehicle, e.g. about 7 mg/m! 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.



chl oride, glucose, dextrose, sucrose, or glycerin. Preferably, the tonicity
agent is mannitol. The anount of tonicity agent is chosen to adjust the

i sotonicity of the conposition to be admnistered. In case a tonicity
agent is contained in the mcroparticles, e.g. to reduce aggloneration as
menti oned above, the anount of toni city agent is to be understood as the
sum of both. For exanple, mannitol ?e]serably may be fromabout 1 %to
about 5% by weight of the conposition’to be adm nistered, preferably about
4.5% Preferably, the vehicle further conprises a viscosity increasing
agent c). Suitable viscosity increasing agents include carboxynethyl

cel | ul otre @ediamhodioMot, Ni)e, ~Bpr nicrepartiges yentingdlly [y radmiktdeneyithoranalaatd ni um
nonost e ML SCOSLE ] . .

Embod maaeere g abEh bl o8, G o 3oy B, 0BV BRa Bhhde, W SRlac,

nol ecul arg. wsmngrra@timsePaﬁor thedministretiort, yhemencrdpartcfes may tre slospandéd trothiebout 30

Raueous edpinet Bneafibh stiaie vBRE, o 82 Bofie REUIERNE rdelapiribr | 4
60 r pmn:cmparhdesscwongdlyoin ladmoxtfe mith* an f anti-aggkobenatingn agéntl\lae(]mcﬁﬁl? (I ow
0 £l RorehRh BMcenBEnd gl Aot ! bBehfie" B SsncisBRIoN BY HBYLIO! 1 done

havi ng propeér be 'us V1 SCOSI si ng
agent, eepggrat€lyOnNa,donble thanyee syringd. rAamxtarmuhttha)fmctropnmd@)mthoamanm-o about

concent PAREENTegP 26blandRP ivatedy"h Beat AT a6 & S0 208 pis8 sy, "

ng/ M opadiobbe ivepon. ng/ . In a further aspect, the present | nvent I on
provides a kit conprising mcroparticles of the invention and a vehicle of
t he i nvémenether etnbocamm’rpuedertsﬁ@il«icpnmmnsmmwdmmrmmascbpt'@nal!:,oimpri sing
t he exagh Aam \Hﬁfe k x | g. as
descri bgg bel %vq\}}lth;%'d&g‘% to a n f]—gé‘f'hé@ .pteﬂdabou %fﬁ&% éa?/ehi cle
of the itheeamdlegescribgst ahoye.ornd @'ﬁ‘ﬁdﬂip ﬁéﬁ’ﬂta'rtehé* 9. cﬁvalrﬁf@r%am i e sgivent

Opt i ONalof yhel frfdHTTe!d. e wilck ) 1RGH be GBI LALY REeANGYhg Flafaldn | e

into a container, g vial or a syringe, and sterilize . usi g
y- | r r adiupgIrvaceymoleading faiairmixie th thermiciopartiles, ARg et $Q1'F’é§rﬂ?§93 ok fhepended

in the yeQRAL3 BRI coMbimed dbid 16 aahﬁirﬁs%mr& \fﬁé‘hﬁ:'r@partﬁ:!& aﬁd%w%mnﬁbﬁenﬁe&cr i bed
above. For exanple, the h

m croparticl es, optional in adm xture with an
anti - ag&l‘%\‘%‘u‘%ﬁ Ry bﬁ@lé?ﬁe"d%d W tB@ Ggﬁ‘tﬁ'gﬁer ?h@‘%@@s@ ﬁ‘ﬂtagﬁéﬁh'clfnﬁlgo Wagert&Hi ci t y
agent, @pgbritheinkRidh CoreprbRFabhis RSN Frickifity Eositatd BUSS Solution. For example, the
mixture of the microparticies, optionally the anti-agglomerating agent, and solid components
of the vehicle and the vehicle for suspension, e.g. water, may be housed separately in a

double chamber syringe.

The microparticles and the compositions of the invention are useful

a) for the prevention or treatment of disorders with an aetiology comprising or associated
with excess GH-secretion and/or excess of IGF-1 e.g. In the treatment of acromegaly as
well as in the treatment of type | or type 1| diabetes mellitus, especially complications
thereof, e.g. angiopathy, diabetic proliferative retinopathy, diabetic macular edema,
nephropathy, neuropathy and dawn phenomenon, and other 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 enterocutanecus and pancreaticocutaneous fistula, irritable howel
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



separately in a double chanber syringe. A mxture of the mcroparticles
with an anti- agglonerating agent and/or a viscosity increasing agent

and/or a tonicity agent, also forns part of the invention. In another
enbodi ment, under sterile conditions dry sterilized mcroparticles,
optionally in adm xture with an anti-aggl onerating agent, nmay be suspended
in a suitable vehicle, e.g. the vehigcle described above, and filled into a
container, e.g. a vial or a syringe.” The solvent of the vehicle, e.g. the.
water, may then be renoved, e.g. by freeze-drying or evaporation under
vacuum |eading to a mxture of the mcroparticles and the solid conponents
of the velignancien el lyopbeaeror Bukemias, ohepgidcelldar aaiciomat ke well as
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obstrucuon, paragangliomas, kidney cancer, skin cancer, neuroblastomas,
pheochromocytomas, medullary thyroid carcinomas, myelomas, lymphomas, Hodgkins
and non-Hodgkins lymphomas, bone tumours and metastases thereof, as well as
autoimmune or inflammatory disorders, e.g. rheumatoid arthritis, Graves disease or other
inflammatory eye diseases. '

Preferably, the microparticles and the compositions of the invention are useful in the
treatment of acromegaly and cancer, e.g. Cushing's Disease or Syndrome, carcinoids.

The properties of the microparticles and the compositions of the invention may be tested in

standard animal tests or clinical trials.
The microparticles and the compositions 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.qg. 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.



c) for the prevention or treatnent of angiogenesis, inflamuatory disorders
as indicated above including inflammtory eye di seases, macul ar edens,

e.g. cystoid macul ar edenm, idiopathic cystoid macul ar edema, exudative
age-rel ated macul ar degeneration, choroidal neovascul ari zation rel ated

di sorders and proliferative reti nopat hy, d) for preventing or conbating
graft vessel diseases, e.g. allo- x’ enot r anspl ant vascul o- pathies, e.qg.
graft vessel atherosclerosis, e.g. |n a transplant of organ, e.g. heart,
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the nature of resFS!?ance g used, the effect desired and t he node
of admi ¥h$fideis evyaporated under vacuum an the microparticles are filtered off, washed with

water (WBU) and dried under reduced pressure (0.1 mbar) at room temperature.
Table 1 (Amounts given in g)

Ex. 1 Ex. 2a Ex. 2b Ex. 3 Ex. 4
Star polymer; Poly-(D,L-
lactide-co-giycolide) with a
M,, of about 50,000 Da 2.266 2.585 2.555 1.977 2.555
Molar Ratio lactide :glycolida
50:90
Methylene chloride 15.035 22.603 22.603 13117 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 H2P0O4 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 Ad 3.01 Ad3.0! | Ad3.01

Particle size distribution: x90 < 15 microns

2 particle size distribution: x90 < 3 microns
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Polyviny! alcohol (PVA) 18-88
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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



Water (MBU) Ad 3.0 1 Ad 3.0 1 Ad 3.0 1 Ad 3.01 Ad 3.01 Particle size
distribution: x90 < 15 mcrons 2 Particle size distribution: x90 < 3

m crons -18- Exanples 5 to 8 Mcroparticles Table 2 (Anbunts given in Q)
Ex.5 Ex.6 Ex.7 Ex.8 Star polymer. Poly-(D, L-lactide-co glycolide) with a
M of about 1.916 1.278 1.278 50,000 Da 1.916 Molar Ratio | actide
:glycolide 50:50 Star polyner: Poly-(D, L-1actide-co gl ycollde) wth a Mv
of about - 1.278 - 16,500 Da 0.639 MI%r Ratio |actide - gl ycol i de 50: 50
Resonmer RG 502H 0.639 - 1.278 Ml ar Ratio l|lactide :dgl ycoI i de 50: 50

Met hyl ene chl oride 16.926 16.926 16.926 16. 926 Corrpound A panvate 1.445
1. 445 1nfhghetic difter. 1R pexiiing- clearcsifibn (P¥ledl B BB ClandOflled 2pOfthlgeifiizelo- 00 K
H2PO4 5.43 5.43 5.43 5.43 Nat HPO4 anhydrous 22.71 22.71 22 71 22.71

Vat er (\‘NBl?}' P8 mh | Ad 3.0 1 Ad 3.0 I Ad 3.01 The pol yners are dissol ved
In an armu] g met hél ene chloride as indicated in Table 2. The polyner
sol uti ol aP'8 3{AMUA§GEN {9k he Conpound A panpate. The resul ting suspensi on

is trégated wth an JJtra-gurraxdor| 1 gin] 2d of water are n ated to 90C.
Duri ng Ewaxm Ag—tithe—phosphatesaltstn as—given 1 n Table 2 are
added @6&GNeer anotther| AP 9CC,0-05\/A 18183 | 8280 an®AaHt a9.4 ven in Table
2 is ad qwt]’he resy ting,gel yti 686N |ceoleed t@,£0C yuk Tjlled up with
wat er e guired yolume—FHhep '\':ﬂ.’er, drug—siyspension—and t he

PVA/ phj ?bmnl@F%Ebl utd.@h hr 8.04i xed304nret hﬂ}f-%ne 0.04 0.04 0.04

Vehicle E is preferred for use in double chamber syringe.

Example 10:
384 mg or 576 mg of microparticles of example 2a and 2b are suspended in 2.0 ml of a

vehicle of composition D in 6R vials. The suspensions are homogenized by shaking for
about 30 seconds. The reconstitfuted suspension may be injected without any issues using a
20 Gauge needle.

Example 11:
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 iyophilisates 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 mi 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.
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15 m hot deionized water of a tenperature of about 90C under strong

stirring with a -19- magnetic stirrer. The resulting clear solution is
cooled to 20C and filled up with dei3fized water to 20.0 m. Table 3
(Anmounts given ing) ABCDEFG CMC-Na 0 0 0.05 0.14 0.28 0.35 0.40
Mannitol O 1.04 0.99 0.90 0.76 0.74 0.68 Pluronic F68 0.04 0.04 0.04 0.04
0.04..0.04 0.04 Vehicle Eis preferred for use in double chanber syringe.
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Bl ood sanples (about 1 m) are collected over 55 days. Plasna |evels of
Compound A are determ ned using an ELI SA nethod. Mean concentration of
Compound A after admnistration is given in Table 4. Mean AUC(0-55 d) is
found to be 454 ng/nl d for exanple 2a and 296 ng/nl d for exanple 2b.

-20- Table 4 (nean concentration in n@fm) Tinme after 0 0.021 0.042 0.083
0.167 0.25 1 2 36 9 admnistration [days] Mcroparticles 0 9.10 9.72
10.18 8.67 L6.2 4.61 4.67 4.75 7.45 3.46 of ex. 2a Mcroparticles 0 000 0
0 0 0 0. FAEICIOAGMS. BEF INMIGEPHE (NVENTIONAREASIFOIUDWRO 23 27 30 34 37 41 44 48
55 admnistration [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 ex. 2a Mcroparticles 0 0 7.93 15.71
18. 74 16404 8 ' 1. i - DPHA
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cycl o[ {4- (NH2 ﬁOO)Pro} Phg- DTr p- Lys- Tyr(4-Bzl)-Phe] in free
form salt fohrﬁegrfo,p,q %taﬁ%rﬁ'porfﬁétﬁbt%mgﬁed in a polymer matrix -wherein the
pol ymer matrix c rises | 1 near anched pol yl acti de-co-gl ycolide and
wherein the pemiyeﬁggndn aerolimerdanpK ivdeteimthe nabimer malox ¢pmpasesa lipgdrprers. 2.
M croparti cl I { eisin
panoat e sal t%%ﬁﬁq&gﬂ )R%' é'Pg Cgrqwcg] %%%@gérg}nntgg Q(Fﬂ% ]8%% '* Eo@&@é?gg;gl n the
pol ymer mat rilgasidwpdiffeesnt aoiymers

2. Microparticles according to claim 1 wherein the somatostatin analogue is in
pamoate salt form.

3. Microparticles according to claim 1 or 2 wherein the polymer matrix comprises a
linear and branched polylactide-co-glycolide.

4. Microparticles according to claim 3 wherein the polymer matrix comprises a
linear polylactide-co-glycolide polymer with a molar ratio lactide:glycolide from
48:52 to 52:48 and an inherent viscosity from 0.16-0.24 di/g {(0.1% in chloroform,
25°C) and a star polylactide-co-glycolide polymer having a weight average
molecular weight of about 50,000 Da with a molar ratio lactide:glycofide from
48:52 to 52:48.

5. Microparticles according to claim 4 wherein the ratio of linear to branched
polylactide-co-glycolide is 50:50.

8. Microparticles according to any one of claims 1 to 5 wherein the cyclof{4-(NH,-
C:H4-NH-CO-0-)Pro}-Phg-DTrp-Lys-Tyr{4-Bzl)-Phe] is an amorphous powder

having a particle size less than about 5 microns.

7. Microparticles according to any one of claims 1 to 6 wherein the particle size
distribution is x80 <3.0 microns.

8. Microparticles according to any one of claims 1 to 7 further comprising a



| i near and branched pol yl acti de-co-glycolide. 4. Mcroparticles according
to claim 3 wherein the polynmer matrix conprises a |inear

pol yl acti de-co-gl ycolide polyner with a nolar ratio |lactide:glycolide from
48:52 to 52:48 and an inherent viscosity fromO0.16-0.24 dl/g (0.1%in
chloroform 25C) and a star polyl actpgle-co-gl ycolide pol yner having a

wei ght average nol ecul ar wei ght of about 50,000 Da with a nolar ratio

| actide: glycolide from 48:52 to 52:48. 5. Mcroparticles according to
clai m4 wherei oMo} TPl ; yl acti de-co-gl ycol i de
is 50:50. 6. %Wéétgg%lf"ﬁ%é@“é’é’%@?@q %%Q}tghg@flggggcg?&'cl ainms 1 to 5 wherein
t he cycl o[ {4- (NH2- C2H4- NH- CO- O ) Pr o} - Phg- DTr p- Lys-Tyr (4-Bzl ) -Phed is an
anor pho po s e | 76 a ] 4 1.

M cr opaﬁ‘i cl ‘ggﬁgacrg%% élur;l%l ? gﬁgé%}!'@ngoﬁéﬁadaﬁﬁo#%% mﬂ@r%%fﬂ%&éa}ti cle
size distriHoBiand a wateBbasedl. @hrdeccarmurisinty. a Wettingpaeriti cl es according to any
one of clains 1 to 7 further conprising a -22- surfactant, a porosity

i nfluenci ng agent and/or a basic salt. 9. A pharmaceutical conposition

coLr_pr: siTy MAIcompbEitich ekcolingnio eiaml 83‘ wbeﬁinTﬁhéL_we!m'ﬁgSagé‘rd zga_rmtses -ab?s_ed 5
veni cle conprising a tt1ng agent . A caonposli tion according to clalm
wherein the \HQF"P‘P faé@maeg'#ﬁ’?xeg&e"&-w&ﬁaa%%ﬁmiﬁﬂﬁbr a

pol yoxyet hyl ene-sorbitan-fatty acid ester. 11. A conposition according to
claim9 or 10 wherein the vehicle caonprises a tonicity agent. 12. A
conposi tilen dcespRAsiigniascediidre glagp 9195 1ivdesein thenvehickh cemerises @denisibs a

Vi scosity i n%bgﬁ@i ng agent. 13. A kit conprising mcroparticles according
to any one of “clainms 1 to 8 and a water- based vehicle. 14. Use of

m croparticles according to any one of clainms 1 to 8 or of a

phar mac i cgl it oy.d] f 4l al 9 12. f.or the
pr epar aﬁ%n 0 cgﬁiﬁggﬁé{gﬁgﬁ?rﬁ& gr{ot h’(gaﬂ% gg?ﬁén@“%? Q'ath& g%rgé% %)trn%cﬁ%é%rader wth
an aeti ol ogyiscosifyringeasjingagerdsoci ated with excess G+ and/or |G- 1
Secretion.

13. A kil comprising microparticles according to any one of claims 1 to 8 and a water-

based vehicle.

14.  Use of microparticles according to any one of clams 1 to 8 or of a
pharmaceutical composition according to any one of claims ¢ to 12 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.



