- 1 - - AN EXTENDED- RELEASE COMPGCSI TI ON COVPRI SI NG A SOVATOSTATI N
DERI VATI VE I N M CROPARTI CLES The present invention relates to

i nproved rMvOnROBAXIIEL] es conprising a sonmatostatin anal GHEP2MS/HIBTESS
of making said mcroparticles and to pharmaceutical conpositions
conprising the same. The preferred somatostati n anal ogue according to
the present invention is Conmpound A of fornmula also called

cycl o[ 14- ( NH2- C2H4- NH- 00- 0-) Pr o} - Phg- Dfrp- Lys- Tyr (4- Bz1) - Phe] or

pasi r eot i dean asTENPED-RASEASEASIMEOSTIIIOD (PONERIAFNG Pl SOMATESSATING PRRIVATIVE IN
free form MICRGBARTIGHEScONpl ex formor in protected form Phg neans

- HN- CH( C6H5) - 00- and Bzl neans benzyl. Preferred salts for Conpound A
are the |lactate, aspartate, benzoate, succinate and panoate including
nono- and dhe gedsest, inverttien pekfesr @binyprives atpabiticbe cdinpdsdidgt aasendidstatin
panoate no : S
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with convefRMRSSAS heseRBds . Corrpound A and its synthesis have been
descri bed
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are incorp®rmatled herein by reference, describes that adm nistration
of mcroparticles conprising a somatostatin anal ogue, for instance
Compound A, e.g. enbedded in a bioconpat@ble phargmcol ogically
accept abl e pol yner, suspended in a suiba vehi gi ves rel ease of
all or of substantially all ofH the act} nt—ayeyg, an extended
period of tine, e.g. seugr eks-<UpT't di . ths preferably over at
| east 4 weeks. - 2 - However, fhe NRroparti¢le formul ations of
Conpound A as described in WO05/ 046 v% s@bhﬁtl mes a | ess

favour abl e phar makoki netic rel ease e | ve ingredient
(drug). The duration of action so s As aunsatisfactory, i.e. not
| ong | asting enough. However, espe relatively high initial
rel ease of the drug within the first day(s)-a adm ni stration
(drug burst) can lead to problens, such as forL\®ance unwant ed side
effects including e.g. nausea or tenporarlly t oo gh bl ood gl ucose

| evel . This drug burst is even nore concerning at repeated dosing
whe 3_ t he phias balee ORREBALNAL-CHN-NBECOIDR)PERhgITTaS hRsTyRE-BaYPhe bapasirectide,
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initial relheas&rhost g@feﬁ,g@ ghg%arlnggé gdicak and/or a |onger duration of
action and/or a favourable pharmacokinetic rel ease profile,
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t aken per i pdiogaif tiye, &d seveas weeks ep & &m@rﬁths(:pmmmmcbvéra/kmaetzrmmred by
Radi oi munoassay (R A) analysis. The obtained results show a
significantly reduced drug burst in the release profile of

m croparticles according to the present invention conpared to the




The rel ease profile of the pharmaceutical conpositions according to
the present invention after single admnistration in rabbits can be
sumar i zedvasiBaKEIIBs. | n one enbodi ment the present i RUEHPRAEH056347
provi des a pharmaceutical conposition for extended rel ease conpri sing
m croparticles with a polymer matrix conprising one or nore

bi odegr adabl e pol yners and Conpound A gannate as active ingredient
wherei n the maxi mum pl asnma concentratidn (burst) of the active
ingredient in rabbits within the first 24 hours after adm nistration
of 4 ng/kg is below 15, preferably 12 or 10 ng/ In a preferred
erbod pent MBFeheTEeEcs TP Comeo R Saibaiiorein BUTIAEEH s
f or ext endedngtigke asess advotilee phasakdkineti/erbsomoflotfthe aase ingredient (drug).
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Conmpound Ay} as3ed not before day 12 after admnistration. In
anot her enbo |rrent the present invention provides a pharnmaceuti cal
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The bur st ﬁbs@nfﬁ@tﬁdby the di ssolution test as % of Corrpound A cont ent

after 24 hours is conveniently between 0.5%to 1.2%or 0.6%to 1.0%
I n anot her enbodi nent the present invention provides a nethod of



Preferably, the conpound of the invention used to prepare the
mcroparticles is in the formof an anorphous powder. The particle

si ze and/ ovourbrs/1past i cl e size distribution of the conp@UREPHOS/IGeLT
invention may influence the release profile of the drug fromthe

m croparticles. Typically, the smaller the particle size, the | ower
is the burst and the release during the first diffusion phase, e.g.
the first 20 days. Preferably, the parficles of the conmpound of the
invention used to prepare the mcroparticles have a size of about 0.1
mcrons to about 15 microns, preferably | ess than about 5 mcrons,
even nore precfeasmhpifilp ©& et thamaspidigel QMAviopn §eCoTing tgdha prepant gvgrgion
di stributi gferkifglp E@hiRERNbY inrdibitscdh B2 imGafAs)asolléws. 10% of t he
particles are smaller than 0.8 microns; x50 < 3.0 microns i.e. 50% of
t he parti clnesneaeabsdiméntethe t fresen ir@ention romgdesoz pOMNaceBicd tonpPgi, for
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matrix of th e m_Ccrop articl es conpri one or
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desi gned to&@%@%&ﬁgg‘?aﬂx& ent?&q%a \9% ﬁi@% 322‘? @S%Ar%ﬁfhe site of
adm nistration within one to 6 nonths after reI ease of all or
substantially all the active agent. The preferred polynmers of this
i nventi on bir & ptefanedrenmpodiipestt drtke areder irvacttoe dthe phiamapeltipal Sowpsesitions &r
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condensat i mpredientt he | act one diners, see e.g. US 3,773,919, the
contents of which are incorporated herein by reference. The preferred
pol yester chains in the | i near or branched (star) polyners are

copol yners of the a |d noi e

G Yool o ale T cBpSFRE i pisd el e o phrmicelfi” s fostion
gl ycol i de efterglet wleaselcwepr@mgghlyr@mrhqﬂ@swuhrﬁ pdlemeri nprity camprigng Atcheidmore 7

Aopgloyest ?Bl%dég%d@ﬁl@fpggﬁgﬂs%nﬁ rc%mpamuﬁ pgrﬁoazéaé 90t|3@51n éd;eet Wher&® id@uisiQ
W

oref ef r od. MearBiet M4V G Arrs toatsrdauas oy tapeaits ﬂ%rs$=8r5e91 adedr,
e. g. |ineak4 palryhitec rdieistaliog byt bk inmiresurt Rla8pa cpeeftetiandfytheugtek ingredient

accordi ng B&wgé}ﬁday@va%tmeﬁer@am[s@famhg@&s {BANEE BO6ssTRAEL BléH m&e'pgal?érred
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nay be preg red #Slng polyhydroxy conpounds e.g. polyol e.g. glucose
mannito S¥9H8™i nitiator. These esters of a pol yol are known and

descrl bed ¢, Qrzoti'le'? eﬁ%oaméﬁﬁh PfesBht rﬁ@ﬂn&'zoﬁ{)ﬁggssa QharMabslicat c@mgc%smgn for

i ncorporated herein by reference. g contalns at |ea

hydr oxy gr 6Xped feledsq CoaPitiIoeBIGIoa7iges ﬁ‘fﬂ SPYTH THRELHIENDAE §f Pheat
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The polyner matrix may be present in a total amount of about 40 to
99% by wei ght of the mcroparticles. The present invention in another
enbodi nentWPRMME1dHS3 a process for the preparation of mMPETHBABNBPES
of the invention conprising (i) preparation of an internal organic
phase conprising (ia)dissolving the polyners in nmethylene cloride in
a concentration from 14.24%to 17.45% preferably from15.0%to
16.5% even nore preferred about 15.99§(meight/ wei ght) and
optional l'y - dissolving/dispersing a porosity-influencing agent in
the solution obtained in step (ia), or - adding a basic salt to the
sol uti on olft #9Hed emRodmep the 85959'1* inygBioRgPravidesrd AkarmnAteulics £pTBPosEPRaron
obt ai ned byxtedde rdiéan} coopriz)nguniprepatiidng withea swmmumnoéon’cphang VBT ther

in the p0| }gg?%’?ra%gg)[gt bl rﬂergt%gb%ﬁ'lg \inia F@% enpoa g%?ctlve m&%&?ﬁ w\ﬁer t%Q%ctwe

conmpound o |on Véntmesc e solvent used
in step (i @prediaet GAmepwy Aiirdieased ener a imawenedohet '??él 4veakssol ution, or

directly djssolvin e co ound of the inven n the

ol ut 1 on, By S oyt dPes BRIV ERoR (RSHERD et PP RGHIRD Coret
wat er soIuﬁwmma@hmmnmmwgﬂwqmaomymmnagme@ndaﬁmwawﬁylng sai d aqueous
solution with the polyner solution (ia); gﬂaratlon of an

ext ernal aftrRByE f@ﬁ%@f%w@l hgen el \éebaror Adpitienglis bemeasyresdiyias in
the pH to vitrd desoltiof.teBCEY.AkE doscriphtD mphakplcbulof ek, présegt afiZdtBkin amd
Eﬁggo?i_la?ngmééo@e?}ltstﬁg lp‘(és@& iﬁ\leﬁi@nb 'pnlol/iégsr a'r{iﬁagﬁ%elﬁfglalu&olm%gsit?ow1%;" g%gndeg
" release comprising microparticles with a polymer matrix comprising one or more
biodegradable polymers and Compound A pamoate as active ingredient wherein the burst

measured as % of Compound A content after 24 hours is less than 1.2%, less than 1.0%,

less than 0.9% or less than 0.8%. The burst measured by the dissolution test as % of

Compound A content after 24 hours is conveniently between 0.5% to 1.2% or 0.6% to 1.0%.

In another embodiment the present invention provides a method of treatment of a disease
amendable to treatment with Compound A in a patient in need of such treatment comprising
administering to the patient a dosage form for parenteral administration of Compound A
pamoate, said dosage form comprising microparticles as described herein, wherein said
dosage form releases Compound A in rabbits such that a maximum plasma concentration
{burst) of the active ingredient in rabbits within the first 24 hours after administration of 4
ma/kg is below 15, preferably 12 or 10 ng/ml. In one embodiment of the method the
maximum plasma concentration {tm.x) of Compound A in rabbits is reached not before day 12
after administration. In another embodiment, the plasma concentration of Compound A in
rabbits is above 2 ng/ml between day 2 and day 35. Alternatively or additionally, the burst
release is measured with the method as described in Example 4 and is less than 1.2% or 1%
of Compound A content. The administration can for instance be done at least every 2 weeks
or at least every 4 weeks (including e.g. monthly) or at least every 6 weeks or at least every
8 weeks (or e.g. every two months). Diseases amenable o Compound A include diseases or
disorders with an aetiology comprising or associated with excess GH- andfor IGF-1
secretion.



OD m xing the internal organic phase with the external aqueous phase
e.g. wth a device creating high shear forces, e.g. with a turbine or
static mi X¥P200A48%3 appl yi ng ul trasound or by ul t r asonPET/EP2008/036347
honogeni zation to forman emul sion; and (iv) hardening the

m croparticles by sol vent evaporation or solvent extraction, washing
the mcroparticles, e.g. with water, cgl | ecting and drying the

m croparticles, e.g. freeze-drying or drying under vacuum Suitable
organi c solvents for the polyners include hal ogenated hydrocarbons,
e.g. nmethylene chloride, chloroformor hexafl uor 0| sopropanol or et hyl
acet ate. THRe®5r&morimest i‘fi?d’éﬁ??%t lResptREnRroyides 1t HIA e %’HY‘gW“cfé CORppRuNd
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i nclude a) Pol yvinyl al cohol (PVA), preferably having a wei ght
average nol ecul ar wei ght from about 10,000 to about 150,000 Da, e.g.
about 30, 0Q0,{dher @H{M&Hbﬂ%l%rés% RAYY eaeknd@é %hﬁge &aéorhwwna'mowy

havi ng a dynam c viscosity of from about to abou
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acetate. Pﬁa?‘cf[ﬁ)%ﬁ]% 6)& erogfﬁ\@F ﬁu@fnx %Bmﬁ#},%gp&leyo\('nw& LB epgfra%laﬁe pﬁlyifnh@rgnd

about 10 tq about Vilg Conven
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about 0.1 P@feéﬂ%/up (5%0 f@f’”@j ln@ﬂ@@mb@ﬂlrs%t tb@n\némgmplaﬁnatqa@cemt@ﬁétm@)rof
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vi scosi ty biSsdiRieh % aduedcardied EREARES: didck ke thiat 1.2% @ Qof sotariRueMIAES
I nc. Nfilt rosol 0 250MR, and Kl ucel (r) from Hercules Inc.
Pr ef er abI y, e and/ or HPC i s present in a total amount of from about
0.01 to about 5% e.g. about 0.5% by weight of the volune of the
ext ernal aqueous phase; c) Polyvinylpyrolidone, e.g. suitably with a
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especially PVA 18-88. In a preferred enbodi nent the process of naking
m croparticles conprises the steps of - dissolving a mxture of a

| i near pol yl acti de-co-gl ycolide polyner and a branched



wherein the concentration of the polyner m xture in nethyl ene
chloride is between 14.2% and 17.5% wei ght by wei ght. Even nore
preferred W& 2808@ét8entrati on of the pol yner m xture i nPGEERI0SHHI7
chl oride of about 15.9% wei ght by weight. The resulting

m croparticles may have a dianeter froma few submcrons to a few
mllinmeters; e.g. dianmeters of at nost about 250 mcrons, e.g. 10 to
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e) for treating somatostatin receptor expressing or accunul ating
tunmors such as pituitary tunors, e.g. Cushing' s D sease or Syndrone,
gast r o- ent\¥P@fA¢¥I8at i c, carcinoids, central nervous sYSTERI0YPEIET
prostatic (including advanced hornone-refractory prostate cancer),
ovarian or colonic tunors, small cell lung cancer, malignant bowel
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(iila) preparing a buffer to adjust the pH to 7-7.5, e.g. acetate or phosphate buffer, e.g.
NEQHPOA, and KH2P04, and

(ib) dissolving a stabilizer in the solution obtained in step (iia);



Exanpl e 1 Reference Exanple (Ex. 8 of WO05/046645) Star pol yner:
Poly- (D, L-1actide-coglycolide) with a M, of about 50,000 Da Ml ar
Rati o | actwaa0sg#aisdol i de 50: 50 1. 30 1.278 Resoner RG S5OCHERMIOHPS6EEL i O
| actide :glycolide 50:50 1.30 1.278 Methyl ene chloride 13.780 16.926
Conpound A panpate 1.401 1.445 Pol yvinyl al cohol (PVA) 18-88 15.00
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(iiy mixing the internal organic phase with the external agueous phase e.g. with a device
creating high shear forces, e.g. with a turhine or static mixer, or by applying ultrasound
or by ultrasonic homogenization 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 halogenated hydrocarbons, e.g.
methylene chloride, chloroform or hexafluoroisopropanol or ethyl acetate. The preferred
organic solvent is methylene chloride. The concentration of the polymer mixture in methylene
chloride is between 14.24% and 17.45% (weight polymer per weight polymer solution),
preferably from 15.0% to 16.5%, even moere preferred about 15.9% (weight/ weight).

Suitable examples of a stabilizer for step (jiib) 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 when
measured as a 4% aqueous solution at 200C or by DIN 53015. Suitably the polyvinyl
alcohol may be obtained from hydrolyzing polyvinyl acetate. Preferably, the content of
the polyvinyl acetate is from about 10 to about 90% of the polyvinyl alcohol.
Conveniently the degree of hydrolysis is about 85 to about 89%. Typically the residual
acetyl content is about 10 to 12 %. Preferred brands include Mowiol® 4-88, 8-88 and 18-
88 available from Clariant AG Switzerland.

Preferably the polyvinyl alcohel is present in an amount of from about 0.1 to about 5%,
8.g. about 0.5%, by weight of the volume of the external aqueous phase;

b} Hydroxyethyl cellulose (HEC) andfor hydroxypropyt cellulose (HPC), e.g. formed by
reaction of cellulose with ethylene oxide and propylene oxide respectively. HEC and
HPC are available in a wide range of viscosity types; preferably the viscosity is medium.
Preferred brands include Natrosol® from Hercules Inc., e.9. Natrosol® 250MR, and
Klucel® from Hercules Inc.

Preferably, HEC andfor HPC is present in a total amount of from about 0.01 to about 5%,
e.g. about 0.5%, by weight of the volume of the external agueous phase;

¢) 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



15. 00 KH2PO4 5. 43 5.43 Na2HPO4 anhydrous 22.71 22.71 Water (WBU) Ad
3.01 Ad 3.01 Exanple 2: Vehicle conpositions Ato G CMC-Na, Mannitol
and Pl ur on¥® 28843183 an anmount as given in Table 2 are &CIEBRUPROSEEHT
about 15 m hot deionized water of a tenperature of about 90C under
strong stirring with a nagnetic stirrer. The resulting clear solution
I's cooled to 20C and filled up with dwe1ioqni zed water to 20.0 nl. Table
2 (Anounts given in (4. ABCDE

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.q.
about 0.5%, by weight of the volume of the exiernal aqueous phase.

Preferably, polyvinyl alcohol or gelatine is used. Most preferred is polyvinyl alcohol,
especially PVA 18-88.

In a preferred embodiment the process of making microparticles comprises the steps of

- dissolving a mixture of a linear polylactide-co-glycolide polymer and a branched polylactide-
co-glycolide polymer in methylene chloride,

- adding this polymer solution to the active ingredient Compound A pamoate,

- preparing an aqueous solution of phosphate salts and polyvinyl alcohol

- mixing the polymerfactive ingredient solution with the polyvinyl alcchol/phosphate solution,
- evaporating the methylene chloride and filtering off the obtained microparticies,

wherein the concentration of the polymer mixture in methylene chloride is between 14.2%
and 17.5% weight by weight,

Even more preferred is a concentration of the polymer mixture in methylene chioride of about
15.9% weight by weight.

The resulting microparticles may have a diameter from a few submicrons t0 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 t© 90 microns, even more preferably 10 to 60
microns, are strived for, e.g. in order to facilitate passage through an injection needle. A
narrow particle size distribution is preferred. For example, the preferred particle size
distribution is x10 < 15 microns, x50 < 40 microns and x980 < 70 microns.
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Content uniformity of the microparticles and of a unit dose is excellent. Unit doses may he
produced which vary from about 75% fo about 125%, e.g. about 85 to about 115%, e.g. from
about 90 to about 110%, or from about 95 to about 105%, of the theoretical dose.

The microparticles in dry state may e.g. be mixed, e.g. coated, with an anti-agglomerating
agent, or e.g. covered by a layer of an anti-agglomerating agent e.q. in a prefilled syringe or
vial.

Suitable anti-agglomerating agents include e.g. mannitol, glucose, dexirose, sucrose, sodium
chloride, or water soluble polymers such as polyvinylpyrrolidone or polyethylene glycol, e.g.
with the properties described above.

Preferably, an anti-agglomerating agent is present in an amount of about 0.1 to about 10%,
e.q. about 4% by weight of the microparticles.

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; andfor ¢) 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,HPO, and KH.PO4, and one 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 agueous phase. In order to improve the capacity of the
microparticles of the invention t0o 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 mixfure of wetting
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M croparticles Mcroparticles of exanple 1 and of Reference Exanple
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| eft Muscul us gastronenm us of rabbits (Male Chinchilla bastard

rabbits, about 7 nt hs ol d i ghi ng about 3 kg befar nset of the
rudy, usi AP inrerge b areraty Sy indie Rt Studes Puhe oS Hea0 R St

over 55 dayseerP0asma | evel s of Conpound A are determ ned using an

ELI SA met hod. Mean concentration of Conpound A after admi nistration
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Preferably, the vehicle further comprises a tonicity agent b} such as mannitol, sodium
chioride, glucose, dextrose, sucrose, or glycerin. Preferably, the tonicity agent is mannitol.

The amount of tonicity agent is chosen to adjust the isotonicity of the composition to be
administered. In case a tonicity agent is contained in the microparticles, e.g. to reduce
agglomeration as mentioned ahove, the amount of tonicity agent is to be understood as the
sum of both. For example, mannitol preferably may be from about 1% to about 5% by weight
of the composition to be administered, preferably about 4.5%.

Preferably, the vehicle further comprises a viscosity increasing agent c). Suitable viscosity
increasing agents inciude carboxymethyl cellulose sodium (CMC-Na), sorbitol, polyvinyl-
pyrrolidone, or aluminium monostearate.

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 ahout 10 to about 15 mPa s when measured as a
1% (w/v) agueous 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 {low 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
ahout 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/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 mi of the vehicle of the invention.

In one embodiment, the dry microparticles, optionally in admixture with an anti-agglomerating
agent, may be filled into a container, e.g. a vial or & syringe, and sterilized e.g. using v-
irradition. Prior to administration, the microparticles may be suspended in the container by
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adding a suitable vehicle, e.g. the vehicle described above. For example, the microparticles,
optionally in admixture with an anti-agglomerating agent, a viscosity increasing agent and/or
a tonicity agent, and the vehicle for suspension may be housed separately in a double
chamber syringe. A mixture of the microparticles with an anti-agglomerating agent and/or a
viscosity increasing agent and/or a tonicity agent, also forms part of the invention.

fn another embodiment, under sterile conditions dry sterilized microparticles, optionally in
admixture with an anti-agglomerating agent, may he suspended in a suitable vehicle, e.g. the
vehicle described above, and filled into a container, e.q. a vial or a syringe. The solvent of
the vehicle, e.g. the water, may then be removed, e.g. by freeze-drying or evaporation under
vacuum, leading to a mixture of the microparticles and the solid components of the vehicle in
the container. Prior to administration, the microparticles and solid components of the vehicle
may be suspended in the container by adding a suitable vehicle, e,g, water, e.g. water for
infusion, or preferably a low molarity phosphate huffer solution. For example, the mixture of
the microparticles, 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 Il 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. ohesity, 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
malignancies, e.g. lymphomas or leukemias, hepatocellular carcinoma as well as
gastrointestinal bleeding, e.g variceal ocesophagial bleeding,
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for the prevention or treatment of angiogenesis, inflammatory disorders as indicated
above including inflammatory eye diseases, macular edema, e.g. cystoid macular edema,
idiopathic cystoid macular edema, exudative age-related macular degeneration, choroidal
neovascularization related disorders and proliferative retinopathy,

for preventing or combating graft vessel diseases, e.g. allo- or xenotransplant vasculo-
pathies, e.g. graft vessel atherosclerosis, €.9. in a transplant of organ, e.g. heart, lung,
combined heart-lung, liver, kidney or pancreatic transplants, or for preventing or treating
vein graft stenosis, restenosis and/or vascular occlusion following vascular injury, e.g.
caused by catherization procedures or vascular scraping procedures such as
percutaneous transluminal angioplasty, laser treatment or other invasive procedures
which disrupt the integrity of the vascular intima or endothelium,

for treating somatostatin receptor expressing or accumulating tumors such as pituitary
tumors, e.g. Cushing's Disease or Syndrome, gastro-enteropancreatic, carcinoids, central
nervous system, breast, prostatic (including advanced hormone-refractory prostate
cancer), ovarian or colonic tumors, small cell lung cancer, malignant bowel ohstruction,
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 c¢linical trials.

The microparticles and the compositions of the invention are well-tolerated.

The compounds of the invention are released from the microparicles of the invention and

from the compositions of the invention over a period of several weeks e.g. about 4 weeks to

about 8 weeks, preferably about 4 weeks to about & weeks.

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.
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In general, satisfactory results are obtained on administration, e.g. parenteral administration,
at dosages on the order of from about 0.2 to about 100 mg, e.g. 0.2 to about 35 mg,
preferably from about 3 to about 100 mg of Compound A per injection per month or about
0.03 to about 1.2 mg, e.g. 0.03 to 0.3 mg per kg body weight per month. Suitable monthly
dosages for patients are thus in the order of about 0.3 mg to about 100 mg of Compound A.

The following Examples serve fo illustrate the invention, without any imitation:

Example 1: Microparticles

The polymers are dissolved in an amount of methylene chloride as indicated in Table 1. 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 1 are added one after ancther. At 30°C, PVA 18-88 in an amount as given in Table 1
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 at constant pump
rates of 90 ml/min and 1800 ml/min at a mixing speed of 3300 upm, methylene chloride is
evaporated under vacuum using a temperature program, which heats 2°C per 20 min over
300 min. Subsequently, the microparticles are filtered off, washed with water (WBU) and
dried under reduced pressure (0.1 mbar) at room temperature.

Dried microparticles are filled in vials, evacuated and terminally sterilized. Terminal
sterilization is performed by gamma-irradiation applying irradiation dose of 27.7 to 34.1 kGy.
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Table 1 {(Amounts given in g}

Example 1 Reference Example
(Ex. 8 of WO05/046645)

Star polymer: Poly-(D,L-lactide-co-
glycolide) with a M,, of about

50,000 Da 130 1.278
Molar Ratio lactide :glycolide 50:50

Resomer RG 502H 1.278
Molar Ratio lactide :glycolide 50:50 1.30

Methylene chloride 13.780 16.926
Compound A pamoate 1.401 1.445
Polyvinyl alcohol (PVA) 18-88 15.00 15.00
KH,PO, 5.43 5.43
NazHPO4 anhydrous 292 71 22 71
Water (WBU) Ad3.0]1 Ad3.01

Example 2: Vehicle compositions Ato G

CMC-Na, Mannitol and Pluronic F68 in an amount as given in Table 2 are dissolved in about
15 mi hot deionized water of a temperature of about 90°C under strong stirring with a
magnetic stirrer. The resuliing clear solution is cooled to 20°C and filled up with deionized
water to 20.0 ml.

Table 2 (Amounts given in )

A B C D E F G
CMC-Na 0 0 0.05 0.14 0.28 0.35 0.40
Mannitol 0 1.04 0.99 0.0 0.76 0.74 0.68
Pluronic FG68 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Vehicle D is preferred for use with microparticles in vials

Vehicle E is preferred for use in double chamber syringe.
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Example 3: Release of Compound A from Microparticles

Microparticles of example 1 and of Reference Example 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 Muscu-
lus gastronemius of rabbits (Male Chinchilla bastard rabbits, about 7 months old), weighing
about 3 kg before onset of the study, using an 19G needls.

Blood samples (about 1 ml) are collected over 55 days. Plasma levels of Compound A are
determined using an ELISA method. Mean congentration of Compound A after administration
is given in Table 3. Mean AUC (0-55 d) is found to be 287 ng/ml d for example 1 and 227
ng/mil d for reference example.

Table 3 {mean concentration in ng/ml}

Time after 0 | 00210042 | 0083|0167 | 0.25 1 2 3 6 9
administratio

n [days]

Nligopfﬂicies 0 | 220 | 364 | 666 | 833 | 804 | 369 | 287 | 234 | 383 | 6.46
i) X.

Microparticles | ¢ | 12.40 | 1151 | 17.61 | 17.13 | 1309 | 573 | 458 | 458 | 13.32 | 9.15
of Reference

Example

Time after 13 16 | 20 23 27 | 30 | 34 | 37 | 41 44 | 49
administratio

0 [days]

N;itémpfrﬁcles 8.30 (895 | 1250 | 1031 | 746 | 7.76 | 645 | 3.20 | 103|101 | 053
o1 EX.

Microparticles | 4182 | 493 | 689 | 622 | 7.71 | 330 | 1.39 | 088 | 047 | 0.0 | 0.0
of Reference

Example

Example 4: Burst Release of Compound A from Microparticles

The dissolution tests were performed in shaker bath set at 37°C, 80 min-1 (n=3) for 24h. The
samples were weighted into polyester bags of 4x4 cm and tightly sealed. The sample bags
were placed into 50 ml Schott bottles and 50 ml of pre-warmed (37°C) medium was added.
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6. Pharnmaceutical conposition according to any one of clainms 1 to 5,
further conprises a surfactant, a porosity influencing agent and/or a
basic salt. 7. A kit conprises a pharnmaceutical conposition according
to any one of clains 1 to 6 and water-based vehicle. 8. The kit of
claim7, wherein said water-based vehicle conprises a wetting agent,
a tonicity agent and a viscosity increasing agent. 9. A kit according
to claim8 wherein the wetting agent isigselected froma pol oxaner
and/ or .a’ pol yoxyet hyl ene-sorbitan-fatty acid ester. 10. A kit
according to claim8 wherein the tonicity agent is selected from
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<70 mi crons.5 Pharmaceutical composition according to any one of the claims 1 to 4, wherein said

concentration of the polymer mixture in methylene chloride is 15.8% {weight polymer

per weight polymer solution).

6. Pharmaceutical composition aceording to any one of claims 1 to 5, further comprises a

surfactant, a porosity influencing agent andfor a basic sall.

7. A kit comprises a pharmaceutical composition according to any one of claims 110 6

and water-based vehicle,

8. The kit of claim 7, wherein said water-based vehicle comprises a wetting agent, a

tonicity agent and a viscosity increasing agent.

9, A kit according to claim 8 wherein the wetting agent is selected from a poloxamer

and/for a polyoxyethylene-sorbitan-fatly acid ester.

10. A kit according to claim 8 wherein the tonicity agent is selected from mannitol, sodium
chloride, glucose, dextrose, sucrose and glycerine,

11. A kit according to claim 8 wherein the viscosity increasing agent is selected from
carboxymethyl cellulose sodium (CMGC-Na), sorbitol, polyvinylpyrrolidone and

aluminium monostearate.



18. Mcroparticles according to any one of clains 15 to 17 further
conprising a surfactant, a porosity influencing agent and/or a basic
salt. 19. Use of mcroparticles according to any one of clains 15 to
18 or of a pharnaceutical conposition according to any one of clains
1 to 6 for the preparation of 'a nmedicanment for the treatnent of a

di sease or disorder with an aetiol ogy conprising or associated with
excess G+ and/or ICE-1 secretion. .20-

12. A kit according to any one of the claims 7 to 11 for use in vials wherein the water-
based vehicle comprises carboxymethyl cellulose sodium, mannitol and 2-

methyloxirane.

13. Process of making microparticles comprising
- dissolving a mixture of a linear palylactide-co-glycolide polymer and a branched
polylactide-co-glycolide polymer in methylene chioride to obtain a palymer solution,
- adding this polymer solution te the active ingredient pariseotide pamoate,
- preparing an aqueous dispersion of phosphate salts and polyvinyl alcohol
- mixing the polymer/active ingredient solution with the polyvinyl alcohol/phosphate
solution,
- evaporating the methylene chloride and filtering off the obfained microparticles,

wherein the concentration of the polymer mixture in methylene chloride is between
14.2% and 17.5% (weight polymer per weight polymer solution).

14. Process according to claim 13 wherein the concentration of the polymer mixture in

methylene chloride about 15.9% (weight polymer per weight polymer solution}.
15. Microparticles obtainable by the process of claim 13 or 14.
16, Microparticles according to claim 15 with a diameter frorn 10 to 200 microns.

17. Microparticles according fo claim 15 or 16 with a particle size distribution x10 < 15
microns, x50 < 40 microns and x90 < 70 microns.

18. Microparticles according to any one of claims 15 to 17 further comprising a surfactant,

a porosity influencing agent and/or a basic salt.

18. Use of microparticles according to any one of claims 15 to 18 or of a pharmaceutical
composition according to any one of claims 1 to 6 for the preparation of a medicament
for the treatment of a disease or disorder with an aeticlogy comprising or associated
with excess GH- andfor IGF-1 secretion.



