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A i gopeptides The present invention relates to a pharmaceutical conposition
of 5ol i gopopvidese29pref erably cyclic oligopeptides, sai @CEEPRUDIDTION
further conprising one or nore |ipophifl-ic and/ or anphiphilic conpounds , in
t he presence or absence of water as the main ingredients, the use of the

| i pophilic and/or anphiphilic conmpounds for maki ng pharmceuti cal
conpositions of said oligopeptides, and nethods of neking said

10phar maceuti cal c®harmddeuticabGlampbsitioroEomprisingDligopeptides al
ingredients (APlI) represents one main issue for fornul ators as inadequate
aqueous sol ubility may hinder devel opnent of parenterals for IV, IMor SC

admi ni stratipge pMuBnt EnlishHBIARCHY & phanTBesNEaI BbMpkitiAsf Sol ubility;
such compounds wth insufficient solubility bring along a higher risk of
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sever aﬁo hundgstestenadeutichl canpositiger nl, and is often very specific for the
respective class of peptides. Even rather small structural differences can
| ead to significant changes in the characteristics of the respective cl ass

ead to signifioant haracter st cs espect i ve
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-2 oth del1very which restricts the types d concentration o
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for subcutaneous and |ntranuscul.ar dql'.. Y routes in order to conmply with
pat i ent . compiSEiRRmENkeE SHTGSHLSQlRY may outRPise PaR, of ure and
concentr at i oshAPaRdokieliccarrPphaddtddyhaiié EWO?‘H{@' coripb@hd on settings.

For subcutaneously delivery approxi mately : may be consi dered
accept abl e, permeoniyusedrexsipierts hayen substaolialtnatenrtiajfor divavexaipisnt y. Thi s

requires formul ati.ons i i ; o] eptide or
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hi gher dosesdistibutibhoFecdisetieficé othe formulation vehicle can be an important
determinant for the disposition of drug doses. Therefore, solubility may affect

the overall commercial developability of the compound.

25 Solubility of peptides may range from low micrograms per ml to several
hundreds of milligrams per ml, and is often very specific for the respective
class of peptides. Even rather small structural differences can lead to
significant changes in the characteristics of the respective class of peptides,
includi'ng rather dramatic changes in the solubility. The required dose and

30 route of administration may demand a higher concentration than possible in

. simple formulations, challenging the development of a clinically or
commercially viable product. One important challenge is that peptides and

proteins are typically administered via injections due to poor bioavailability by



clinical studies in order to establish a safety window. This necessitates
even hi gher concentrations for non-clinical fornmulations than for clinical
f or mul at iwo=011ixeei ng fornul ati on devel opnent, exci pi eRCI/ERe@oA0TIEE t O
enhance the API's solubility (solubildzers) and/or stability (buffers,
antioxi dants, and chel ating agents), as well as to assure safety
(antimcrobial preservatives), to mnimze pain and irritation upon
injection (tonicity agents), and control or prolong drug delivery

(pol yners). dthet 6§Iiv@?¥]\mm¢rd%stii¢t§¢h@qu‘d§ & edbneartigtiodrdfexcipiettsa®n
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regul at ory dpBredlismalbyelumes efiadnaipistiatipaiare apppepriate far sybrutaneRsyr oduct .
Activepharr’gan(be i J g ek sl as e lle
conpounds genertflall'}":"’])?/\ffu asgé‘li%} i‘%ﬁg?ﬂ{,@’ g%%hsﬁ%?Fk?%{j/ﬂg%ﬁltgr?%ﬁléﬂpé%rﬂgﬁ%@%es of
25f or ggjl at i carel edse bbdetiveny, iarcontrast togvalbmet amd: conegntrationatanstraintbas
peptides tend to show satisfying. stability, but_a rather | ow or even very
| ow sol ubi | ir]i'Vth?qu’étr%YeéE’éﬁc%é] i ‘)Qnsﬁ&mﬁ; oéﬁél'ﬁﬁ\‘taéyep\éﬁyé{ﬁ“é’?weven

sol vent's andé;gﬁofaﬁ%@‘yeﬂsww;pg%%oheiga?éd Q&&ébtﬁ@ie@b?éflérabﬂ‘y Brestpft&d - | n
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ingredf'ent(s) or APl as solid particles, ag%ener_al ly referred to as
suspensi ons, clinipad stuslies uersies 40 estapligh asaliplyvindaws diitepesessitatas even
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in the formfgfmalgipagsi ons are liquid insulin or hornone preparations.
General |l y, such suspensions all ow subcutaneous, intranuscul ar,
intraarticular, intravitreal, etc. injection. Typically, these
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of smal | er 1235H8). 25 well as 19 psgyresatew (aPLmoPia! PrRsenéaliesti oMM
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due to poor r(egwtew APpprofartéxiig) And/of Bvanll/Rabiligcdf thé drli@Bréddct. agai nst.
nmet abol i ¢ degradati'on.” Since such ol igopeptides generally have a solubility
in water well above 1 ng/nL, nostly well above 10ng/nlL, 25but usually well
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However, if high drug | oads or_ hi gh dosages r(rhégar di ng sai d ol igopeptides
for syssen closBiationsy lt fosmulationsdiayingabeyt rruliral gdi-valuegethe peptides

tend to show satisfying stability, but a rather low or even very low solubility in
the presence of mahy solvents and/or excipients, even solvents and/or
excipients having a rather high polarity, e.g. water. In formulations showing
lower or higher than neutral pH-values, however, the solubility of said

30 peptidic compounds often dramatically increases, but in most cases also the

degradation of the peptidic structure increases dramatically.



30 treatent of the patients, the only possible way of adm nistration for
said oligopeptides is the i.v. infusion of rather high volunes of said
aqueous swbhubiwse29 WO 2011/ 069629PCT/ EP2010/ 007396 4 PCUERIU0B8730O
inmprove the solubility or generally raise the concentration of
pharmaceutically active oligopeptides in the respective formulation are
little known and/or have serious di sadvantages. For exanple, adjusting the
pH 5val ue of the fornulation to higher or |ower pH than at physiol ogi cal
condi tions gAaseirpalternatives, diqesd phermsadedtichl prepatatidie thabcomairiat leaki a active
ol i gopepti de, but |eads to serious disadvantages, such as a accel erated
cheni cal degPad&f thm aghive ingsedientis)en AP agselid pagicias. gensrallyrreferred to
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Subj ect of the instant invention iIs erefore to provide an advant ageous
for mul ati on Geneeqlly, Such pugpénsiens alipw subisyutapeetier iatragnusicutpopept i des, nore

preferably cyclic,.oligopeptides,, and especially cyclic,oliqgopeptides as
bodescr i bed YRR EUIRh IEEA]- e ety TyBically. hese pbRMBAFEHIG it
advant geouss@éﬁeﬁ@i&@ﬁré@?oﬂﬁétér%s%@r(ﬂum%y%nﬁ said peptides.
Preferably, said formulation concept and/or Said fornmul ation partners

shoul d provide for nore stable fornul ati ons of said peptides, higher
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efficacy at a conparabl e dose or even at a | gwer dose when apPI ied to the
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cyclho-(Arg- G;izeé\sAsEFdliEedebldaémenv%oiztgdc;)ggg@;ghowfﬁdiggghgfggwg%qgrlyer use as

a pharmaceutical, c osition_or 1 PCT/ EP2010/ 007 3¢ 5

preparation. rtal hot atisfy
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a variety ofdiRfilbiliBiiRes Weu'ﬁéno\ﬁﬁ%ﬁghﬁb ih the RAUERHIGE Lol Bagip?vent ent

adm ni strati an |.v. 1 nfusion neous adm ni strati on,
5i nt r anuscul dluid)dsysterssr ati on or the |ike. Thus, as a target product
profile for this fornmulation, it should fulfill one or nore of the
followk@g criteria, preferably anong others: enabl e convenient

adm ni strat i pRarRdesutRsally HclitdBhigoheptides Ae e aMPRotes fitable for oral

administration, mostly due to poor resorption, short half life and/or lack of
stability against metabolic degradation. Since such oligopeptides generally
have a solubility in water well above 1 mg/mL, mostly well above 10mg/mL,

25 but usually well below 100 mg/mL, they are generally formulated and
administered to the patient as aqueous solutions, for example solutions for
(topical) ophtalmic use and intravenous (i.v.) infusion solutions for systemic
administration. However, if high drug loads or high dosages regarding said
oligopeptides for systemic administration are required or desired in the

30 treatent of the patients, the only possible way of administration for said
oligopeptides is the i.v. infusion of rather high volumes of said aqueous

solutions.



10- enabl e self-admnistration, enable chronic or sem-chronic

adm nistration enable daily admnistration, preferably in nultiple daily
doses (prwbennlrleéys2ap to 3 or nore), enabl e hi ghrdrEp2@ionesne r at i on,
preferably exceeding 50 ng/nL and norg .15preferably exceedi ng, 100 ng/ nL
enabl e controlled rel ease and preferably sustained rel ease of the drug, and
enabl e suitable shelf-life of pharnmaceutical preparation. 20Moreover, the
applied raw materials, excipients, and drug delivery technol ogi es should
preferably bileasurls terimprbvéd tHehsolubiityest gereeralix raisé tlge cahcentrhtioni ofi cal
requirements pre-determned. by the intended chronig¢ apd/or multiple daily
admi ni st rat | BharmagesticahEagiva RhaRRePlEeRI tisasPastyimsmtaton are e o s
salts and/orypaby BRERSY Havbdiou 3B EaRRRRade0lFth RkaMpIE adiigy /in
aqueous pr eplgﬁmjt’i gﬁs, rarYgi ng fur om about % ng/ L ta}o%Ba%’og(? Zb@r{gﬁ Many of
such salts avaluerf the forowylatian toohigbenodlomer pdtithamoat physidlogicg! coraditiens
described in EP Q0,770 622 US .6.001,961 Bl, WO 2000/ 053627 Al , ,EP
3005006790, 195STRIN, MHritRs e SETAEY BELR PRAmasFLsGan asRre glapRsptie.

PCT/ EP2010/ 093tLigQds td'8efibss HRaHUSNRGew s idh 4S al dtdelstatbd\@iethizaby reference
intheir entirety. In general, such above described aqueous solubilities do
not WO 2011degadatecandrardonioitpo6 -6 al | ow devel opment of physically
stabl e pharnmaceutical suspensions due to expected growth of particles (see
above). 5During fornulation experinents, solubility screening studies wth
t he DOigrmr PhiacfofralmEtidh-cfrhykkrm scaulticEiNPadtRAed g dpeptidess iritendéd te pat ens
(such soybean oil, sesane oil or Mglyol (r) 812) have been perforned.
These oi | s ordministralietsensral figras perweek ar syen sexeradimeas RS 9a¥pophi | i c
conpounds, s g S] -ﬁ% i ate crystals
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di stri buti ontoddrabiliyd)high tBemigal dtalility ~high physicahdtaifiRy) ease2dflugengindioe
subject to further size reduction and m_croni satjon jusi when contacted to
said of Iy syBiobighatiih: AdaHoHal s deaverien MERpLAl WautasiD SHeh fer at
room t epper N RAB-i&hH HéSiFold - anhydrat e
cryst aﬁg mm@hﬂfﬂiﬁpﬁgﬂéﬁ%ﬁp?ﬁ eésaﬁ@g pearI O\Y%IWH me, while in
return a fully honogenous, mlky white suspension of very fine particles

lts. De j t.h [ di stributi f t I d
part cf es angupiegret fhe gt SBiemtions DeseBirede Prafde A AP RRR et e
Wi thin 24 t ofo3fullatic Ebridept FIDEHtRSEdmBBAnaS | dﬂéfé’i’@b%l?é?@ﬁﬂéé@,ﬂn@fe very
fine particles is obtained. Typically, the thus obtaine Ohonobgenous,

m | ky white pieferably oydlicddignpeptides, and eapecidllytayelic pligopeptidesdsed cour se
drug particlgs ut, these course dru article re.'ground" and/ or
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nmechani cal eg@ydhtageotigiefetts@n th deditdd formlldtioh dfidaid peptid&pendi ng on the
respective oily system typically the drug particle size is reduced

25spont aneously (i.e. without grinding and/or mlling processes) to d(10) =
1-5 Preferably, said formulation concept and/or said formulation partners should

provide for more stable formulations of said peptides, higher concentration of
25 said peptides in said formulations, improved routes or forms of administration

of said formulation, an improved pharmacological profile of said formulation,

an improved efficacy and/or an optimised efficacy at a comparable dose or

even at a lower dose when applied to the respective patient.

30 In this context, a suitable formulation for oligopeptides from the class of RGD
containing oligopeptides and especially from the class of RGD containing
cyclic oligopeptides, such as cyclo-(Arg-Gly-Asp-DPhe-NMeVal), should be

developed, especially for use as a pharmaceutical composition or



pm d(50) = 5-10 pm and d(90) = 20-30 pn) over tinme. Even after storage
over several weeks at roomtenperature, this particle size distribution is
mai nt ai newlowntieed29any noti ceabl e particle re-growth, tRO3/EPR@io®at3vOg t he
formation of a physically stable suspgnsion. Al though the underlying
30nmechani sm of this spontaneous m cronisation of the macroscopic drug
particles in the presence of the liquid phase is not fully understood, it
is believed that the drug particle size will converge to discrete preferred

particle si zgrepagatior MHi® formuMBicR0drp RAARRARGEARRLPARIRNARAID Saffslyed on
t he above described formati on of stable suspensions of oligopeptides due to

" spont aneous¥argty@f prayirements; Far exarels; #shoyidallgw saperepenverient - based
systens wi th,ki ni:d-=Ldd 1No]" ; r . rsuch

i pi d-1ike eaxéé"."ﬁi'%‘ﬁ%i‘*f'eﬁ‘?ﬁéi"ﬁé (Sion € & ér‘jet;aeuriéj"ee ogdaréﬁgér{rt)%op ilic
conpougds, siatramusicunadshioistation pothe likeubius]rasg taget ploelust pefiletbrct i on

i n wat er - based stens and . th o enabl e st abl uspensj ons of

o' gopept | e (oIt statl RHESRE 6] Bt e folD WG SEIRTE: of  sai d

l'i pid- 10l k?re?ér%ibw Siohg dthefss thus believed that such anphiphilic
conpounds interact wWwth ?he ol 1 gopeptides in a simlar manner as said

| i pophil i c cenpuabidcotvenicat bdminigtratiorhaiuch asoimpragescafargsubquaanemuset i es or
structural units being simlar or having simlar properties and
characteristic®Cas the groups, noieties or structural units found in such
i pophibji C CONBOABIEScRladthi %mﬁ@he 15specifical ly, phospholi pids have been
sel ect as especlally pre{%rre [ipid- |ike excipients or anphiphilic

conpounds, as émalyle ohindric oreemiehsoriatdyninistrddomhi ch are al so found in the
said |ipophilic conmpounds or oils. Even nore specificall

y I . ! A 3 Y,
gl ycer ophospho®h@blgsadly @dnpigistratian. Rrgferablysindnulliplecdsity, desasdpreferably pppG,

DSPG, DSPE anduﬁ?cYS'@r%B@ n, were tested as they 20are ubiquitous in the
human body andare maj or 8bnponents of biol ogi cal nenbranes. Aqueous .

systenms cont ai gnalgle digls drugpbondsmiatiphdprefb sy broeddiag 50magiylpandimerear se
Al -anhydrate crystals as obtained by synthesis and purification (typical
particle size Eﬁ%‘?"ﬁbbhﬂ“éﬁ?dcb‘?g’dmﬁgﬂni3 pm d(50) = 61 pm and d(90) = 241
pm are subjec fur i j i i i i when
Cont act ed o seneig nlielbd phplsd SHUTrERABR SURRERI GBhbSs i Uila, "0
Al so here, nodgsd stirring on a magnetic stirrer at room tenperature nmakes
the course, non-mcronized drug particles disappear over tine (generally
conpl et ed wi t enable sugable sﬂqlf-gmiqf@haﬁnaéewwl@r¢reﬁr|ayononogenous, m | ky

whi te suspension of very fine particles results. 30Typically, the obtained
honogenous, m | ky white suspension does not contain any of the initially
added 20Qur seMdregveratie apsind taw makerisds caxvisientd; agdpirag ideliesryhave been
ground and mcronjzed in the Ijquid phase withaut introduction Oiogellggll

rel evant meclfghneiagies,ghepld pselermily bercampliant with the respeelive toxico

and clinical requirements pre-determined by the intended chronic and/or

multiple daily administration.

25 For the oligopeptide Cilengitide (EMD121974), various salts and/or
polymorphic forms have been isolated which are soluble in aqueous
preparations, ranging from about 8 mg/mL to about 20 mg/mL. Many of such
salts and/or polymorphic forms and methods for obtaining them are
described in EP 0 770 622 A1, US 6,001,961 B1, WO 2000/053627 A1, EP

30 09006790.1, filed by the same applicant on May 20, 2009, and/or
PCT/EP2010/003100, the disclosure of which is included herein by reference

in their entirety. In general, such above described aqueous solubilities do not



WO 2011/ 069629PCT/ EP2010/ 007396 -8 mlling. Potentially depending on the
aqueous system and t he phospholipid applied, the drug particle size is
reduced "wopcentizoeeas| y" (i.e. w thout grinding and/ or mPCIriEPQOIOMNOTSEESES) t O
d(10) = 1-5 pm d(50) = 5-10 pm and. §d(90) = 20-30 pm) or to d(10) = 1-10
pm d(50) = 10-25 pmand d(90) = 25- 60 pmover tinme (nore than 24 hours).
Even after storage over several weeks at roomtenperature, this particle
size distribution is maintained without any noticeable particle re-growh,

thus indi catdliog déelbpment obphysicallystableqaidrnageatital susppasivnsmueftot he

ol i gopeptide also in the water based 10systemin the presence of one or
nor e anphi praXPestechavti®f padigles (Rae ?tPféV‘ﬁnderl yi ng mechani smof this

spont aneous m croni sation of the macroscopic drug particles in the presence
of the liquid phase is not yet fully understood, it is believed that the
drug parti clRuring formidlaticroexpergeents, solabilitt screepingr stediesawith tHee si ze

' aqueous. JiiTBReTe Yt pdmmbiite B> &l o SiRRmE ey ot o
or anphi phi ldLs GARRUGASesarR GREEM ?01@%395 ha9d beehgidorMdd. theaaldig, the

formati on of the above discussed stabl e suspensions can preferably be
facilitated cirallyaysteroe| kereiradften plsy efelred) ta as pipepbiiaisompaundsni zi ng t he

i cl f the. . i ' i de b h ith th
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the a{’ﬁ(gi | phiy éﬁwtﬁ@éﬁ@@#\%@rwﬁéﬁoﬁq il patticlebizai diswibatismend(10)s= $Bow

advan ous properties I ch make them very suitabl e pharmaceuti cal.
conposi t i onsvr di0) 7@t tiny anst §(995 144 e asa subjechto Bﬁmﬁﬁ%ﬁd@ﬁ'o"

conpositions, This | ' ' [ tal: I ant agous
formul ati on aonrd E{é& hs%ag%)gib%%ﬂpg?%gﬁéﬁ ébgﬁﬁisgé\fgﬁ';’%&?%?a %/’ng one or
nore pepti denodsst stkpegonld phaymnetiostinmer at fidvh tgapepdtudesf sudhhcameeor nore

| i pophilic and/ or_anphi philic conmpounds. Advant ageouskz, novel conpositions
can be formetPruAlitad erpoficniEnd Alantydralecaysialsdnakes thelanee grg

Generally, t eleg%'rﬁér;ﬂ;v%ggﬁg&wﬁ@ it rSAmh %WﬁoHo@%@u&hﬁﬁﬁy white

contai M ng 4 najor one or nore
2011/ 069629 RUBPERR D0 OATFE Giie-fhrticlps pés lisc Depehdmgaom Hiesizeiar sizenpounds,

ST R AL CE A Uy i TR R S
Lot o 1 SendApEaRpl iin 18 1 0 Mgt Ak e 2o o
i nvention i ssuspensomefvery fimel partides isobtaingd. iTypically pther thus ebtaioad
corrposéé on r?émgSéﬁé&stferﬁnk%erR}’tve sEQSer?s%vné do rr%lt %toiw%ri‘n any of the initially
added course drug particles, but these course drug particles are "ground”
and/or "micronized" in the liquid phase without introducing any relevant
mechanical energy as know from ball mills or jet milling. Depending on the
respective oily system, typically the drug particle size is reduced
25 spontaneously (i.e. without grinding and/or milling processes) to d(10) = 1-5
um, d(50) = 5-10 ym, and d(90) = 20-30 pm) over time. Even after storage
over several weeks at room temperature, this particle size distribution is
maintained without any noticeable particle re-growth, thus indicating the
formation of a physically stable suspension. Although the underlying
30 mechanism df this spontaneous micronisation of the macroscopic drug
particles in the presence of the liquid phase is not fully understood, it is
believed that the drug patrticle size will converge to discrete preferred particle

size distribution.



10conposi tion or pharnmaceutical conposition as descri bed bel ow preferably
shows one or nore of the advantagous properties described herein. Thus,

subj ect s Wb 20ti@6pe29t ant i nvention are: 15[ 1] A conposit iPOm/EPRII6feT3abl y a
phar maceutical conposition, conprising.a) 12 to 90 % of at |east one

ol i gopepti de, preferably at |east one cyclic oligopeptide, said

ol i gopeptide or cyclic oligopeptide having a solubility in water at 20 C
between 1 nmg/ M and 25 ng/m, preferably between 2 ng/m and 20 ng/m, nore
preferably between 5 ng/m and 20 ng/ M, nore 20preferab|y between 2 nmg/ m

and 15 nmg/m_, nore preferably between 5 ng/nl and 15 ven nore
preferably Heasebandh ﬁﬁpﬁ’Yeé’é&C’iQP mat'gg\ﬁgﬁt?ﬁi?éuﬁngﬁP%Py bet ween 6

0% i aly | EoERtges AieTBr EnBiEhESGM diydHatfaR st RidTieyBAt ofly T/ T » 20
b of ot cormys s epter s ?ﬁfﬁmWémd'pm"h]eew?iemwﬁi”ﬁ?ﬁ?h‘”aomﬁl 2? °0
i ot e PSR esneERRd e Sae s, AUshaanaIso GIaRS 10 35 Mrehinis ™

1500 g/ mol , ¢BhBoimds %V@Pﬂléingﬂ%hm"sﬁdhtéﬁé’&;é?/dmb fpa?f’tﬂe%ﬁzlée@d@bhan 700
g/ mol to 900 g/ ol , 30and optionally c) 0 89 %0of water, with the

proviso t hatintwatesbased syptenns amhthug alnam@bimstablmsuspenﬁmns ofh preferably

50 or nore percent.. nore ef era I nor e cent, even

5015/ 060620 KUEPERBYIBR T wak o el bhsed syMants Bihe Wysofiet s ety ¢ and
especi ﬁi' y Qﬁ(at@fdsﬁehtsnnt iSRG b@ﬁe\iehethb%@éh SMPPRSHilid @mpblings mktdut! ty of
said cyclic oli |de(5é§|s preferably determ ned as described herein.

Anphi phi | i ¢ Wi iing swilaheanieeasiseid lippRMiC eervRaEBds dogse

preferabl y ape, g popar U oS 42RO ROl Alnfcf BRRS bify Tof oty

or 10group an or gr

preferably, stnhﬁaafmhbpimiglélmnlannmembs mchdﬁamrtsmcsiasthe\geotm@n show
i nterfacial actl vity and/or surface activity. For exanple theé &[ﬂeferabl y

are surface Belaties QgRirciurahuniss foundrin sughtiopbilic soraunsis,orpi '8 to act
f
as suriace ﬁéhgﬁclaﬁlgeﬁ %ﬁ'{Hi/R?Hs ralld 9&—5 Qél%ctébSaééQ ?ﬂr%ﬁré?éﬁgﬂﬁgﬂgcul os

accord?f_hg t the broa est sense y are
whi ch ei t herlike eXcigeatsusi ambhnpttnjwcznpanindm(asdheyrnoatempabeiousé Fattyr agiisbi ¢ or

[ bophi 116) WBiBiareveSp it Brthe 33iq Frohriliccaaphindhel Siedalt Be of one or
only to a f‘r{?#""‘eth e B R e, P B DS or ar oup,
so that it iBMRE, DMRGy IaP?GadISEBGe DSPmandrsoydecithierwernlestedas they | s;
pref erg(l):) Y, trréeutl)lhg?gﬂsi, }ni the human body and are major components of biological
membranes. Aqueous systems containing glycerophospholipids also show
that the typical coarse A1-anhydrate crystals as obtained by synthesis and
purification (typical particle size distribution of d(10) = 13 pm, d(50) = 61 pm,
and d(90) = 241 ym) are subject to further size reduction and micronisation
25 just when contacted to said aqueous systems containing said
glycerophospholipid(s). Also here, modest stirring on a magnetic stirrer at
room temperature makes the course, non-micronized drug particles
disappear over time (generally completed within 24 to 36 h), while in return a
fully homogenous, milky white suspension of very fine particles results.
30 Typically, the obtained homogenous, milky white suspension does not
contain any of the initially added course drug particles, but these course drug
particles have been ground and micronized in the liquid phase without

introduction of any relevant mechanical energy as known from ball mills or jet



25conpounds according to the invention show no interfacial activity and/or
no surface activity. [2] Conposition as described herein and especially as
descri bedwOrropawagpaph nunbered [1] and preferably al soras/FResiondisee in the
par agraphs 30relating thereto, whereig_at |east one of the lipophilic
and/ or anphi philic conpounds according to b) conprises: a) a glycerol

noi ety, WO 2011/ 069629PCT/ EP2010/ 007396 - 11 - 0) one or nore fatty acid
noi eties, and/or y) one or nore fatty al cohol npieties; and nore preferably
a) a gl ycer ghjlliig. Ment@éw/d@pefiﬁ)ngomtlﬁé atjoesud aygtgnaamdithmpbmmmnplmre
preferably, the an‘ﬁw phil'i ¢ _conpounds accordi ngi to b) conpri

gl ycerol noianpjiedathe di QIQ%'QPle(ﬁ'I%e \poesuged esrRaitagesy vn(mpwﬁﬁﬁgt or m)re

fatty acid T EhAGB0BRY oiling1FoBledd fo b0 LEROU(SEY 5L AFum, ang  Even

nore prefer:é e anphi I'C CO accor I ng ri se 15a) a
gl ycerol noid{dg) —aamlsopn@rm tord(0) = 140 Lyn,al(b0) AiO2D @ aAng(%)e* @5-noi ety

ai yoer ol or GHTLRVRIITS daofe arzed BENED: ENER anehstaraye Svey SeYaia! 20! ycer ol
g“i ety is prglakdhi oot téhibetdieOthis Parich bR¥ distriblitios i¢ dintaihehe squar es:
without any noticeable particle re-growth, thus indicating the formation of a
physically stable suspension of the oligopeptide also in the water based
10 system in the presence of one or more amphiphilic compounds. Although the
underlying mechanism of this spontaneous micronisation of the macroscopic
drug particles in the presence of the liquid phase is not yet fully understood,
it is believed that the drug particle size will converge to discrete preferred
particle size distribution, not only in the previous described oily systems, but
15 also in aqueous systems if suitable excipients, i.e. the lipid-like excipients or
amphiphilic compounds, are added as described herein. Additionally, the
formation of the above discussed stable suspensions can preferably be
facilitated and/or accelerated by grinding or preferably micronizing the
particles of the respective oligopeptide before they are contacted with the
20 liquid phase consisting of or containing the lipophilic compounds and/or the

amphilphilic compounds.

The accordingly obtained suspensions show advantagous properties which
make them very suitable pharmaceutical compositions or at least a very
25 suitable basis for pharmaceutical compositions. This is discussed in more

detail below.

Thus, an advantagous formulation or composition of peptides can be
achieved by contacting one or more peptides and especially one or more

30 oligopeptides with one or more lipophilic and/or amphiphilic compounds.
Advantageously, novel compositions can be formed which can preferably be
characterised as suspensions. Generally, these compositions comprise a

continuous liquid phase, containing a major amount of said one or more



RO_ wherein Rl, R2, R3, R4 and RS are independently from each
other are selected from H rret hyl, ethyl and hydrophilic noieties, nore

pr ef er ablwof2oome322B and hydrophilic noieties; preferabl yCW'EPIaommm3ps ovi so
that only one or two of Rl, R2, R3, Rgand RS are hydrophilic noieties, and
nore preferably that only one of Rl, R2, R3, R4 and R5 is a , hydrophilic
noi ety; WD 2011/ 069629PCT/ EP2010/ 007396 - 12 - and all salts and/or
stereoi sonmers thereof. The glycerol noiety is preferably selected fromthe

foll ow ng st rp@;wr@andmrtaln@mqmat esmpounu/@emd a di@cOrﬁlnslehemedef rom met hyl ,
ethyl and hydrophilic noieties, e£referablg from meth and hydrophlllc
noi eti es; 20&pataining dhe f‘%al‘arnﬁ'ﬁ‘SPng?fe? € 0B8RI 8Ot ReRIieS. SF%phl lic

moi eties in F I sting
Lot e 1" ShlgoBRRE ey RSIEER b AL REA o RIS RARARLS,
- PO3K, 525- PCHepenOmQOBler-al|ad?0thﬁaameanmﬁhe lipopPRilig-andidd arphiphHiCH,
-(cHon-oNa, - CH%) naO<, - %)c n- O-'d f-@ ﬁn NF12, (CF12) n- NH3+,
- (CF12) n- N( cFRyPeunds gmployedbissaid foridlafiomgsna,  ( cH2) n- PO3K,
-(CH2)n-P03-, -(CH2)n-O PO3H, -(CH2)n-O P03Na 30-(C112) 11- 0- PO3K,

--(CHZ)n OP03-

Subject of the instant invention is thus a new formulation, composition or

pharmaceutical composition as described below. The new formulation,

10 composition or pharmaceutical composition as described below preferably

shows one or more of the advantagous properties described herein.
Thus, subjects of the instant invention are:

15 [1] A composition, preferably a pharmaceutical composition, comprising
a) 12 to 90 % of at least one oligopeptide, preferably at least one cyclic
oligopeptide, said oligopeptide or cyclic oligopeptide having a solubility in
water at 20 °C between 1 mg/ml and 25 mg/ml, preferably between 2 mg/ml
and 20 mg/ml, more preferably between 5 mg/ml and 20 rhg/ml, more

20 preferably between 2 mg/ml and 15 mg/ml, more preferably between 5
mg/mil and 15 mg/ml, even more preferably between 3 mg/ml and 10 mg/ml,
even more preferably between 6 mg/ml and 10 mg/ml, even more preferably
between 6 mg/ml and 10 mg/ml, and especially between 5 mg/ml and 9
mg/ml,

25 b) 0.01 to 90 %, preferably 0.01 to 80 percent, more preferably, 0.01 to 70
percent and especially 0.1 to 60 %, of one or more lipophilic and/or
amphiphilic compounds having a molar weight in the range of 200 g/mol to
2000 g/mol, preferably 300 g/mol to 1500 g/mol, more preferably 500 g/mol
to 1000 g/mol, and especially 700 g/mol to 900 g/mol,

30 and optionally
c) 0 to 89 % of water,
with the proviso that the sum of a), b) and c) makes up to 40 or more %,

preferably 50 or more percent, more preferably 70 or more percent, even



wherein nis 1, 2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2;
and/or y) an ethanol am ne noiety, a choline noiety, a phosphatidyl noiety,
a phosphavDayligleed2one noi ety, a sulfatidyl and a sul f at ipdyiEPh@bions60i et y;
WO 2011/ 069629PCT/ EP2010/ 007396 - 13 ¢gand a salt or other salt thereof.
The gl ycerol noieties in lipophilic conmpounds preferably do not conprise
S5hydrophilic residues (which are bound to the carbon backbone of the

gl ycerol noiety) as described above. A fatty acid noiety in the context of

the instant mBweptdferatly 60 ¢ierbént dramerg@nebypédially 05 peecentast rhoremof fatty
acid or can be derived froma fatty acid. 10More preferably, a fatty acid
noi ety is tHhBegatal compasition. aci d, preferably a fatty acid as defined bel ow,
that is chemcally bound to another noiety, e.g. esterified to another
noiety, that is part of said |ipophilic and/ or anphiphilic conpound. 15The
nmeani ng of tTiee selubilfyadf saidcydid sligepeptida(sms prefetablyndeteamihedsapr ef er abl y
to be understood. here in its broadest context. Mre preferably, a fatty
acid in the ribed R™eMe i nstant invention is an aliphatic saturated or
(ethylenically) unsaturated, branched or unbranched carboxylic acid having
4 to 35 carbon atons, nore preferably 6 to 30 carbon atons and especially 8
to 25 car bonAmphiphilic c@mpnunds aceording toolhe, inverntian ip theibdoadestreensent ext of

or tour 11 el A Bafttyied RBEh soridie? G0 n Rbl Ivarebhlif ety F 1 S
preferably usidipharitedn a%rdcrqhyaﬂo%hgsicobhmdpmicﬂgwe@%@ﬂbbgﬂpﬁmw,rmre

preferably 6 to 30 carbon atoims and especially to 25 carbon atons. Even

nor e pr ef er atbeyamahiphiliccorapeunts acqdidingdattag inventionshavsidenfagiavent i on i s

an aliphatic .ur at [ ..0onc t W j cal ted,

branched or %ﬁ@é&@i}@% &brfae e%%%ﬁlm ﬁ%ﬁ?ﬁ%’ﬁh@ékﬁ{yﬁ%&%%&%% i ng 4 to
35 carbon atgithie agerts pingfsTahtactdnts coBdreferablinaret alite taadt asgedaeeé!y 8 to
25 carbon atons. 30Thus, the fatty acid noiety according to the invention

pref er abl y iactyigeaggnts aadiarnsirfagtardsgi ven in the squares bel ow, whereas the
structures in the circles constitute the fatty acid as the whole: WO
2011/ 069629PCT/ EP2010/ 007396 - 14 -

Lipophilic compounds according to the invention in the broadest sense

preferably are molecules which either
i) exclusively consist of one or more apolar (hydrophobic or lipophilic)
moieties or groups, but contain no polar (hydrophobic or lipophilic)
20 moiety or group; or
i) are predominantly comprised of one or more apolar (hydrophobic or
lipophilic) moieties or groups and contain an only to a minor extent polar
(hydrophobic or lipophilic) moiety or group, so that it is not or hardly
soluble in water, but very soluble in oils; preferably, the lipophilic
25 compounds according to the invention show no interfacial activity and/or

no surface activity.

[2] Composition as described herein and especially as described in
paragraph numbered [1] and preferably also as described in the paragraphs

30 relating thereto, wherein at least one of the lipophilic and/or amphiphilic
compounds according to b) comprises:

a) a glycerol moiety,



Thus, especially preferably, a fatty acid noiety according to the invention

Is the acyl

noi ety or acyl residue of the corrsponding fatty acid. 10 Even

nore prefwonred/dead2vy aci d noi eties are sel ected from t heCTmPRawionT3o6

f or mul ae:

0 15(CH2),-,-CH3 wherein m{$-2 to 33, nore preferably 4 to 28

and even nore preferably 6 to 23; 0 20)(CH2)1;---(CH=CH2), 7- (CH2) CH3
wherein pis 1 to 20, nore preferably 3 to 18, even nore preferably 4 to 15
and especially 6 to 13, 25q is O to 6, nore preferably 1 to 5, nore
preferably 18) @ne 3r nire4attpdcrRiSheRtiak] and/or2 or 3, r is 1 to 20, nore
preferably 3 to 15, even nore preferably 6 to 12 and especially 6, 7 or 8,
pref erabl y wy)tdnea bemore fatfpatcoho! mbieteanand morerteferablyd to 30, nore
preferably 305 to 25, even nore preferably 8 to 22 and especially 10 to 20
and/ or with @&h@ ghcerelgpoiehatandi@’ sumof p, g and r is 5 to 30, nore
prefergbly 6,10 25, eve re.preferably 9 to 23 and especially 11 to 21;

i 4% RSSO

WO 201

/ 0696209 PEPRSE

I§S. CH 13 0CF12)s

) (CF12) 1T-(CH) c(CH2)--CH3 wherein p is 1 to 20, nore preferably 3 to 18,
even nore preferably 4 to 15 and especially 6 to 13,

10

15

20

25

30

More preferably, the amphiphilic compounds according to b) comprise:
a) a glycerol moiety,

and at least one moiety selected from

B) one or more fatty acid moieties and

) one or more fatty alcohol moieties.

Even more preferably, the amphiphilic compounds according to b) comprise:
o) a glycerol moiety, and

) one or more fatty acid moieties.

A glycerol moiety according to the invention preferably is a moiety that is
derived from glycerol or can be derived from glycerol. More specifically, the
glycerol moiety is preferably selected from the following structures in the

squares:
H ; H
O—TtR O—T1R
2
i) o0-IR i) o-Lr  andii)
H O'“"R R3 O__R
H H

wherein R', R?, R?, R* and R’ are independently from each other are
selected from H, methyl, ethyl and hydrophilic moieties, more preferably from
H and hydrophilic moieties;

preferably with the proviso that only one or two of R', R?>, R’>, R*and R’ are
hydrophilic moieties, and more preferably that only one of R', R%, R?, R* and
R’is a 'hydrophilic moiety;



gis Oto 6, nore preferably 1 to 5, nore preferably 1, 2, 3, or 4 and
especially 1, 2 or 3, r is 1 to 20, nore preferably 3 to 15, even nore

pr ef er ablwo@otimede29and especially 6, 7 or 8, and s is 1PCO/EPG)10/0DTE6
preferably 1 to 15, even nore preferapgly 1 to 10 and especially 1 to 5,
preferably with the proviso that the sumof p, r and s is 4 to 30, nore
preferably 5 to 25, even nore preferably 8 to 22 and especially 10 to 20
and/or with the proviso that the sumof p, q, r and s is 5 to 30, nore
preferably GridalBaltewatd/oretérepisohtsratharedft o 23 and especially 11 to 21;
and/or 0 (CH2)-7(CH2=CH2),-1--(CH2) (CH2=CH2)--(CH2)t-CH3 wherein 25p is 1
to 20, nore preferably 3 to 15, even nore preferably 6 to 12 and especially
6, 7 or 8, ,

4 and especi 15 §EERe ol & RERRGEFSelactel from W IRoRI Sdtulesin e
nore pgef er adguardsto 15 and 30especially 6 to 12 and s is O to 6, nore
preferably 1 to 5. nore prefer , pecially 1, 2 or 3,
WO 2011/ 069629PCTHEP201(/ 0073 i }, nore preferably 1 to
15, even nore rably 1to 2R ‘ 3-LR 8 and especially
4, 5, 6, 7 o ] i mof p, r andt is
4 to 30, nor
especially 10
t is 5 to 30,
especiglly 11

:7su ‘of p, q, r, s and
gt ePapRy 9 to 23 and

are selected fl[rom he grfoup off: CH3 , O
)(CH2) . i --2-
H
and iv) OTR |
15 " o7TR
R5 O—”‘R
H

wherein R® is selected from methyl, ethyl and hydrophilic moieties, more
preférably from methyl and hydrophilic moieties;

20 and all salts and/or stereoisomers thereof.

Hydrophilic moieties in this regard are preferably selected from the group
consisting of:
a) -OH, -ONa, -OK, -O", -NHy, -NH;*, -N(CH3s*, -PO3H, -POsNa, -PO:K,

25 -PO3’, -O-PO3H, -O-PO3Na, -O-PO;K, -O-PO3;

B) -(CH2)n-OH, -(CH2)x-ONa, -(CH2)s-OK, -(CH2)s-O’, -(CH2)n-NH2,
~(CH2)n-NH3", -(CH2)n-N(CHy'5", -(CH2)n-PO3H, -(CH2)n-PO:3Na,
-(CH2)a-PO:K, -(CH2)n-PO3’, -(CH2),-O-PO3H, -(CH2)s-O-POsNa,
-(CH2)y-0-POsK, ~(CH,),-0-PO5’,

30
wherein nis 1, 2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2; and/or

v) an ethanolamine moiety, a choline moiety, a phosphatidyl moiety, a

phosphatidylcholine moiety, a sulfatidyl and a sulfatidylcholine moiety;



0 (CH2).CH3 , 200 )(CH2)-174--CH3 , 25 H2).5--CH3 0 30 A(.2),H3, WO
2011/ 069629PCT/ EP2010/ 007396 - 17 - 0--)-(CH2).FCH3 , 5 0 )-

( CH2) CH2¥BI2@H2)p®@A%; and 10( CH2) . CH2=C1-1i - - (CH2) CH3; amdT/EPR010A8B©f t he
unsaturated fatty acid noieties, all_ffereoisoners thereof. Even nore
preferably, the fatty acid noieties are selected fromthe group consisting
of nyristoyl (corresponds to nyristic acid), oleoyl (corresponds to 150l eic
acid), palmtoyl (corresponds to palmtic acid), stearoyl (corresponds to

steari c aci dand eesaitedroothef sk treseomnds to margaric acid), arachidoyl
(corresponds to arachic or arachidic acid), behenoyl (corresponds to
behenic acid), erucoyl (corresponds to erucic acid), linoleoyl (corresponds

to linoleic | j ] > M Te|A=Nall hhriea20 Even
more pref or aly OHBLRPRASE R popfit EGRBANAGS bbselally BB ot Bphiprise”
consi sgi ng ohydnpphiitagsidues ¢which grelbuundytb thedasicrabaghbone of the glyseral nor e
preferably, the fatty acid leties are selected fromthe group

25consi st i ngMGfeti,#$ QFBVFQeOE%?NQ-Ow and stearoyl. Especially preferably,

the fatty acid noiety is nmyristoyl.

A fatty acid moiety in the context of the instant invention preferably is a
moiety that is derived from a fatty acid or can be derived from a fatty acid.
10 More preferably, a fatty acid moiety is the part of fatty acid, preferably a fatty
acid as defined below, that is chemically bound to another moiety, e.g.
esterified to another moiety, that is part of said lipophilic and/or amphiphilic

compound.

15 The meaning of the term fatty acid is well known in the art and is preferably
to be understood here in its broadest context. More preferably, a fatty acid in
the context of the instant invention is an aliphatic saturated or (ethylenically)
unsaturated, branched or unbranched carboxylic acid having 4 to 35 carbon
atoms, more preferably 6 to 30 carbon atoms and especially 8 to 25 carbon

20 atoms. Even more preferably, a fatty acid in the context of the instant
invention is an aliphatic saturated or once, twice, three times or four times
(ethylenically) unsaturated, branched or unbranched, preferably unbranched,
carboxylic acid having 4 to 35 carbon atoms, more preferably 6 to 30 carbon
atoms and especially 8 to 25 carbon atoms. Even more preferably, a fatty

25 acid in the context of the instant invention is an aliphatic saturated or once or
twice (ethylenically) unsaturated, branched or unbranched, preferably
unbranched, carboxylic acid having 4 to 35 carbon atoms, more preferably 6

to 30 carbon atoms and especially 8 to 25 carbon atoms.

30 Thus, the fatty acid moiety according to the invention preferably is one of the
structures given in the squares below, whereas the structures in the circles

constitute the fatty acid as the whole:



A fatty al cohol noiety in the context of the instant invention preferably
is anoiety that is derived froma fatty al cohol or can be derived froma
fatty 30avoahnolosddre preferably, a fatty al cohol noi et pCrgErPaovanye

al cohol, preferably a fatty al cohol _ag defined below, that is chemcally
bound to another noiety, WO 2011/069629PCT/ EP2010/007396 - 18 - e.g.
esterified to another noiety, that is part of said |ipophilic and/or

anphi philic conpound. 5The neaning of the termfatty alcohol is well known
in the art and j=s ' cont ext .

Mor e pref erabl FveRtion i s
an aliphatic /satur 2 or
unbranched carboxyli i g pillef enally 6
to 30 carbon\aHer®T]andR« R . N MR ¢
preferably, i C p i k 1/1s an

al i phatic saturs
(ethyl enically) unSaturated, branchedor unbranched, preferabl'y unbranched,
carboxylic acid having 4 to 35 carbon atons, nore preferably 6 to 30 carbon
atons and especially 8 to 25 carbon atons. Even nore 15preferably, a fatty
al cohol in thaus@spegctallyprefesablysa fafty acid aneiebhageordingaoithadnyentoatis, at ed

or cf or bl y uBranth e SR e Bt o R " ore pr ef or abl y

6 to SQ(PCarbon atons and especially 8 to 25 carbon atons. Typically, such
fatty cohols are derived,, can be derived or are aqbtainable 20fromthe

cor r espondi ngVen BuHg pretered ‘%\?Yz?cf%ﬂmtf%ﬁrﬁseilﬁ%teggméﬁffgpﬁ‘@ng atty acid.
Thus, the fajippleeohol noiety according to the invention preferably are
the structures given in the squares bel ow, whereas the structures in the
circles 25constitute the fatty al cohol as the whole: WO

2011/ 069629PCT/ EP2010/ 007396 - 19 - Even nore preferred fatty al cohol

noi eti es areﬁcted fromthe following formulae: H2 'c, (CH2)rr TCH3 ,
wherein. mis 240 33, nore preferably 4 to 28 and even nore preferably 6 to
1023; £ (CH,)—CH,

wherein m is 2 to 33, more preferably 4 to 28 and even more preferably 6 to

23;
20 /[OJ\
(CHz)p——(CH2=CH2)q—~-(CH2)r—CH3
wherein
p is 1 to 20, more preferably 3 to 18, even more preferably 4 to 15 and
especially 6 to 13,
25 g is 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or 4 and
especially 1, 2 or 3,
ris 1to 20, more preferably 3 to 15, even more preferably 6 to 12 and
especially 6, 7 or 8,
preferably with the proviso that the sum of p and r is 4 to 30, more preferably
30

5 to 25, even more preferably 8 to 22 and especially 10 to 20 and/or with the
proviso that the sum of p, q and r is 5 to 30, more preferably 6 to 25, even

more preferably 9 to 23 and especially 11 to 21,



C'(CH2),;-(CH2=CH) T-(CH2) CH3 15wherein p is 1 to 20, nore preferably 3 to
18, even nore preferably 4 to 15 and especially 6 to 13, gis O to 6, nore
pr ef er ablwoR2ot1w6%629nore preferably 1, 2, 3, or 4 and espetiERR019/007392 or 3,
20r is 1 to 20, nore preferably 3 ta {5, even nore preferably 6 to 12 and
especially 6, 7 or 8, preferably with the proviso that the sumof p and r
is 4 to 30, nore preferably 5 to 25, even nore preferably 8 to 22 and
especially 10 to 20 and/or with the proviso that the sumof p, qandr is 5
to 30, nore preferably &€lp 25, even 25nore preferably 9 to 23 and
especially 11 21; CH I3 H21CH2)s C ' (CH2) (CH)c(CH2), CH3 wherein 30p is 1
to 20, nore ?Lgfirably 3#% 48, even nore preferably 4 to 15 and especially
6 to 13, g is to 6, nore preferably 1 to 5, nore preferably 1, 2, 3, or 4
and V\DZOll/OGQGE@HQ},‘T‘E@t’O;‘W(@U&E%éHgZO - especially 1, 2 or 3, r is Ito
20, noge preferably 3 to 15, even nore preferably 6 to 12 and especially 6,
7 or 8, and wbefgnl to 20, nore preferably Ito 15, even nore preferably 1
to 10 and especiallyx 1 to 5 mnth t he rOVI sum of p,
Cand o 1s i1 36 20, T preteBdsy R Bol e Veb mbOSRRIS BN W BB A 5T 22
and especi al é3peldaliyos #1913,

q is 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or 4 and

especially 1, 2 or 3,
10 ris 1 to 20, more preferably 3 to 15, even more preferably 6 to 12 and
especially 6, 7 or 8, and
s is 1 to 20, more preferably 1 to 15, even more preferably 1 to 10 and
especially 1 to 5,
preferably with the proviso that the sum of p, rand s is 4 to 30, more
15 preferably 5 to 25, even more preferably 8 to 22 and especially 10 to 20
and/or with the proviso that the sum of p, q, rand s is 5 to 30, more

preferably 6 to 25, even more preferably 9 to 23 and especially 11 to 21;

and/or
20

O
)k<cH2>;<CH2=CH2>r(CH2>,—<CH2=CH2>S—<CH2>t—CH

wherein
25 p is 1 to 20, more preferably 3 to 15, even more preferably 6 to 12 and
especially 6, 7 or 8,
q is 0 to 6, more preferably 1 to 5, more preferably 1,2, 3, or4 and
espemally 1,2 0r3,
ris 1to 20, more preferably 3 to 18, even more preferably 4 to 15 and
30 - especially 6 to 12, and
s is 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or4 and
especially 1, 2 or 3,



and/or with the proviso that the sumof p, q, r and s is 5 to 30, nore
10preferably 6 to 25, even nore preferably 9 to 23 and especially 11 to 21,
and/ or HWO2R00H8¥629; , - (CH2=CH2) , - 1-- - (CH2) i - - (CH2=CH2) ( EEZ)PRRIBOMBPEI N p | S
1 to 20, nore preferably 3 to 15, evegore preferably 6 to 12 and
especially 6, 7 or 8 gqis Oto 6, nore preferably 1 to 5, nore preferably
1, 2, 3, or 4 and 20especially 1, 2 or 3, r is 1 to 20, nore preferably 3
to 18, even nore preferably 4 to 15 and especially 6 to 12, and s is 0 to
6, nore preftés datoy20] roreTprefarablypr &f €5 adlen more preferably 4 tarid,espaci al |y 1,
2 or 3, 25t is 1 to 20, nore preferabl e%%o 5, gven nore preferably 1 to
10, even norBOfS Brelerably, 3 to Sand Cé%% il 6, 7 or 8, preferably

with the praqyi ; f i 40, I eferably 6
to 25, even%féga%@%ﬁgﬁﬁé%s?oth%“genﬁqus(g&?eaﬂ Idytqigqto Os%ﬁ %’gyd/ or with the

provi p t hatpreferablyrb tf 2, ewgn more peafdrably 8 t6 22caxdespecialBiptedrably 7 to
25, even nore pref ly 9.t0,2 nd especially 11 to_21.. WO
2011/ 069629 Eb‘é’gfﬂgﬁ%éﬁ%’%o Ihagiﬁ@ SHTEQ! Rrchd- %Pé‘ljﬂe"r%élz&?,?’q' H8°%at ty al cohol

ot : _ H2
?DC:-l g) | $s Ge}lg epﬁgfér%%?ﬂc}-ﬁ;z ?Q%%é]ﬁm@?@b?bf@iablﬁ@ te (C3-EnE8p&&RTy § $itB g3

Even more preferably, the fatty acid moieties are selected from the group of:
10 i
(CH,);—CH,=CH;—(CH,);—CH,

O

/U\(c:Hz);z—c:H3

15
A
(CH,);73~CH,
20 o

/U\(CHZ);,—CH?,

O

25 )J\
(CH,);=CH,

O

/U\(CH2)16—CH3

30



H2 -(CH2)1, TCH3 H2 (CH2).-CH3 H2 (CH2)MCH3 H2 (CH2)i-CH3 H2

30(CH2) I TCH2=CHi - (CH2) T-CH3, and WD 2011/ 069629PCT/ EP2010/ 007396 -22 - H2
(CH2) . CH2® Q0 (1016292€H3 Even nore preferably, the fatty acTxarodionoidesi es are
i ndependent |y sel ected fromthe al kylq7 esidues of the fatty al kohols of the
group consi sting of oleic alcohol, nyristic al cohol, palmtic al cohol,
stearic al cohol, margaric al cohol, arachic al cohol, behenic al cohol, erucic
al cohol, linolic alcohol and linolenic alcohol. 10 [3 ] Preferred are
conpositions agpdescribed herein and especially as described in one or nore
of the paragtiggz nunbered [1], [2] and/or the paragraphs rel ating thereto,
wher ei n Q%ﬁ QLCEpe of the |ipophilic and/or anphiphilic conpounds
according to b) 15CoApfisés a hydrophilic noiety, and especially wherein at
| east one of the anphiphilic conpounds according to b) conprises a
hydropkilic noiety. Suitable hydrophilic noieties are knowm to the skilled
artisan. 20[4] AHreferred are conpositions as descri bed herein and
especially as scribed in the paragraph nunbered [3], wherein the

hydr ophi lic ! conprises an et hanolam ne noiety, a choline noiety, a
phosphat i dyl “noi e 9H3h6p6b=§FEUK@EEHHV¢”@D£ﬁ&y, and/or a salt thereof, or
nore preferably is an ethanol am ne noiety;, "a choline noiety, a phosphati dyl
noi ety and/or & 25sul fatidyl moiety, and/or a salt thereof. [5] Preferred
are conpositio as described herein and especially as described in the

par agr aph nu r Loy - )Abqg in the hydrophilic noiety conprises
ﬁ(ﬁ ggl:ﬁélr?rg ?]'gt gHzaZ&%Fl657 P hattq

a phosphoet hanol a Pdyl chol i ne

and, in case of the unsaturated fatty acid moieties, all stereoisomers thereof.

Even more preferably, the fatty acid moieties are selected from the group
consisting of myristoyl (corresponds to myristic acid), oleoyl (corresponds to
15 oleic acid), palmitoyl (corresponds to palmitic acid), stearoyl (corresponds to
stearic acid), margaroyl! (corresponds to margaric acid), arachidoyl
(corresponds to arachic or arachidic acid), behenoyl (corresponds to behenic
acid), erucoyl (corresponds to erucic acid), linoleoyl (corresponds to linoleic
acid) and linolenoyl (corresponds to linolenic acid).
20 ~
Even more preferably, the fatty acid moieties'are selected from the group

consisting of myristoyl, oleoyl, paimitoyl and stearoyl.

Even more preferably, the fatty acid moieties are selected from the group
25 consisting of myristoyl, palmitoyl and stearoyl.

Especially preferably, the fatty acid moiety is myristoyl.

A fatty alcohol moiety in the context of the instant invention preferably is a
moiety that is derived from a fatty alcohol or can be derived from a fatty
30 alcohol. More preferably, a fatty alcohol moiety is a fatty alcohol, preferably a

fatty alcohol as defined below, that is chemically bound to another moiety,



30noi ety, a phosphatidyl gl ycerol noiety and/or a sulfatidylglycerol noiety,
and/or a salt thereof, or nore preferably is phosphoet hanol am ne noiety, a
phosphat iw9l2etwalepeze noi ety, a phosphati dyl gl ycerol noi ePgTa®Pd¢1000796 WO
2011/ 069629PCT/ EP2010/ 007396 - 23 - _stg fati dyl gl ycerol npiety and
especially a phosphati dyl gl ycerol noviety,and/or a salt thereof. 5As regards
the salts thereof, a basic hydrophilic noiety can be present as a salt,
such as an acid addition salt, or can be converted into a salt with an

aci d, such as.gi esterifibd taanothextnecieb ithitad giart afrsaddlipopliitic asdérpl e by
reacting equi vabent. guant i tljélcgs of the compound conprising the basic

hydr ophi | i ¢ #IPBRMISHRPTPRRUALi d in an inert solvent such as ethanol and

t hen 10concentrating by evaporation. Suitable acids for such salts are, in
particular, those which give rise to physiol o'g<i cally harm ess salts. Thus,
use cag be nhe meaningofthe termdatly aldahol iscaetbkeowolipithe ag and 8, nitric

aci d, hydrohalic ids such as hydrochl.oric _acid or, hydrobromc acid,
phosphot 1 o darlaBlich b UaReRia SRR B tbassCodtiet Bl slciod? 81,
addi tion, orfagidiciiol G thelbbiteRBof theUhstaninveheibh ¢ arbliphiatid Satupdtabigehat i c,
aromatic or heterocyclic nonobasic or polybasic carboxylic, sulphonic or

sul phuri ¢ acletiRylenigallgxunasituratast, ranchedior ualkianched icarbpdpiasi bavieg 4,
pi valic aci } I e i i i celnlc i I iC
et d, funar 119 53 EABORRES 1 brofiReB €1c5h CotiE oSl SpefiallF s 7
citric,@cid,togtBicamion atohth. Evenanbdiecprférably? Anfattgtalcvtol acthé cortexi oot i ni c
aci d, et hanesul phoni ¢ aci d, et hanesul phoni ¢ aci d, ethanedi sul phoni c acid,
2- hydr oxyet HhgdBsiaph Bveptigniigan gdiphatiesalusiedir ased twise tra@ HEQs Yhoni ¢

aci o, napht hele e emioNeRls BRbilraRaP R ARURRES) sibiabencs eicipaiy |aury

sul phuric aci rve an acl i117c nolety can pr esent
as a salt, sumiiraashedbearboryliti dcidhalingad tq 36rcadson btonesymiere prbfénably @ sal t
with a base,

. into th i at, ddj ti lt. In thi d,
2 o 1o el i S50 e B8 25 i e B o0 0
hydr o%l. ic ﬁﬂé’f@rtaibf}f,n agfrglﬁygﬂéén&m fiel dorite Rt &Fth@ﬁg?tﬁhfmvehﬁé&ﬁl@ﬁ afipRatic

substi tdt ed amon for exanple the di yl -, diethyl- or

di i sopr opy| asatoratechas aince, orwivteciethylenicalgouisaturatesl, branched or

dii | i | | ghexyl - and dicycl oh | Lts, and
i bengyl of hyvenaaFARoRe TRk et Ao g R Y o8 ot ity & "
argi ni ne or mese Preferatfly 8ad1300&HH6A HIMERHYLELAUEIARS to 25 carthsiPaond.| y

preferred in this regard are the sodiumsalts, the potassiumsalts

ammoni um sal Typiaaly, sskehtigidy elsaholsi ayedgriyeslaran bemigsvedon aremiaiaabled i n
this rzegar d 1t t‘wgeco?Pe%'pBWdﬁ%léléohol, e.g. by a reduction of the corresponding fatty

acid.

Thus, the fatty alcohol moiety according to the invention preferably are the
structures given in the squares below, whereas the structures in the circles

25 constitute the fatty alcohol as the whole:

and/or , preferably

30
Thus, especially preferably, a fatty alcohol moiety according to the invention

is the alkyl moiety or alkyl residue of the corrsponding fatty alcohol.



5 [6] Preferred are conpositions as described herein and especially as
described in one or nore of the paragraphs nunbered [1], [2], [3], [4]
and/ or thwopariage@phs rel ating thereto, wherein the at PeagP2anm0i3pophilic
conpounds according to b) conprise ang or nore conpounds sel ected from
10natural oils and synthetic oils, and m xtures thereof, and especially
preferred are conpositions as described herein and especially as descri bed
in one or nore of the paragraphs nunbered [1], [2], [3], [4] and/or the

par agraphs relating thereto, wherein the at | east one anphiphilic conpounds
according to b) conprise one or nore conpounds sel ected from anphiphilic

| i pids, 15preferably having phosphatidyl - pol yol or sulfatidyl-polyol groups
as the hydr il \ i : :Tale TNee t her eof
and nore pr %Aa §é’?ﬁéefegrgpﬁgﬂfﬁlé:\r6@%¥ W?tbop 'feﬁ C co%%ﬁ@?r@ es%eci ally
naturad and/formebaet hetic oils are known 20to the skilled artisan. Preferred
are natural and/or synthetic oils. having a nolar weight in the range of 200
g/ nmol to 2000 g/ nol, preferably 300 g/nol to 1500 g/ nol, nore preferably
500 g/mol to 1@P0O g/nol, and especially 700 g/nmol to 900 g/ nol. Preferably,
t he natural angfor synthetic oils are liquid at about roontenperature
(about 25 C)/énd\gggch@Hly are liquid at 25 physiol ogical conditions

and/ or physiologicaIZPenpératures (about 37 C). Thus, the nelting point of

her cofy 1 o WBORTIn BELSS. ol pikte Y RS 6B il by priRRally B ¢ ©°

preferably @3:or |ower. However, typically a nelting point below the above
gi ven val ues, but above -50 C, above -40 C, above -30 30C, above -20 C or

even above -10 Cis sufficient. WD 2011/069629PCT/ EP2010/007396 - 25 - i)
fatty acid nongy, di-, tri- or polyesters of nono-, di-, tri- and polyoles,
ii) fatty acid*iester of di-, tri- or polyoles, iii) fatty acid triester
of tri- or poh¢g

) N an r—eM) al ol nono-, di-, tri- or
pol yesters of m)ng%’z)ai ?G?H?rwz)an C%?’yo?gg, v) fatty al cohol diether of
di-, tri- or,Roleyp!es, vi) fatty alcohol triether of tri- or polyoles, and
preferb’i)ly avf’so m xtures thereof. 10Especially preferred in this regard are
fatty acid ¢ isstéo 20f mire pesfeeatily Griof 1, teyenanoret preéerably 4fo tibiamdes, wherein
the fatty acids or ?g}t acid noieties preferably are as defined herein
and/ or wher SPaGRIlY i%* and trioles preferably are as defined herein.
15Even nore e I /, i j | re fatty acid
triester of cﬂsfagféeg Hwﬁ%?é?%}ﬁg%tg%yrﬁgﬁ%g%?gy?'% fls()trggéé%dril bed herein
and/ or the tespsciallyitdoi3, a gl ycerol noiety as described herein.
Preferably, said ural and/or synthetic oils and. especi al the fatty
acid 20riedt'sr! E’fnﬂﬁ'rmmee%reg‘?fahytg& r PEEN H‘Q{?&.’%f&ﬁés%’? %1%?98%
described hesgidtialjreefesrgd exanpl es of natural oils are selected from

vegetable oils, an _ .
preferably with the proviso that the sum of p and r is 4 to 30, more preferably

5 to 25, even more preferably 8 to 22 and especially 10 to 20 and/or with the
proviso that the sum of p, g and r is 5 to 30, more preferably 6 to 25, even
25 more preferably 9 to 23 and especially 11 to 21;
i
CH,),

H,

C
“~ " (CH,);—(CH);—(CH,);—CH,

wherein
30 p is 1 to 20, more preferably 3 to 18, even more preferably 4 to 15 and
especially 6 to 13,

q is 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or 4 and



nore preferably selected fromseasane oil, rapeseed oil, soybean oil,
sunflower oil and olive oil, and m xtures thereof. 25 Preferred exanpl es of
synt het i cwoi2bs/@mp@9sel ect ed from pharmaceuti cal | y acceprabrPaiolog73se. g. the
pharmaceutical |y acceptable oils descygbed in the Pharnmacopeia, and nore
preferably sel ected from pharnmaceutically acceptable triglycerides,
preferably mddle sized chain triglycerides, such as 30M gl yol s(r),
preferably Mglyor 810, Mglyol (r) 812, Mglyor 818, Mglyol(r) 829 and
Mgl yol (1) 8Sdpecidlly £06c8ally Mglyol (r) 812, and mi xtures thereof. WO
2011/ 069629PCT/ EP2010/ 007396 - 26 - Said Mglyols are preferably selected
fromthe grduf tondd.dnprypisteabiy e dpcaysn mareirsefesably &t 13288y or 810,

M giyol (r) : JCAC ic/linoleic triglycerides (Mglyor 818),
caprylic/ cagérsf%%céau@g# gpé‘t?ﬁ%l ycerides (M glyor 829) and propyl ene gl ycol
di capryl at e/slischps 20emoké greferalfiyld tarid, ewer moref pretdraplystiet0 emdf r om
caprylic/capric trlyg{ \g/?cgri des (Mglyoi(r) 810, Mglyor 812),

capryl i c/ capf$Rg93lo vtriglycerides (Mglyor 818),

capr yl i ¢/ CangickliaBARANEh thd prolisPfiak R8sl & QrarkPPls 4 1OBOMRIGRE . 2l
triacylglycerides or tatty acid triester of trioles that are

phar maceut i caieferabtyc® to 25) evemmanapeeferahly 8ito handespaciale 18do&On gi ven
ranges are deeped iipabl e .lipophilic coppounds accogdi t he invention.
71 Conposi (sonuifidbE Brfuso R dhe SGmieER L ands <5 b ilied ™ o one. or
15nore ‘Zf t herelfsraBly 625 NevEe rifile [ptéfebdbly 8ltoBland ekpeaiblly 13lte@1as

descrlb d in the paragraphs relating thereto, conprising a) 12 to 90 %
preferably 20 to 80 % nore preferably 20 to 60 % and especially 20 to 40 %
of at |east %[‘1 /oPl i gopeptide, preferably at |east one cyclic oligopeptide,
nore preferabl'y at | east one oligopetide or cyclic 20oligopeptide as

descri bed herein, said oligopeptide or cyclic oligopeptide having a
solubility in water at 20 C between 1 ng/m and 25 ng/m, preferably

bet ween 2 ng/ mHand 20 ng/mM, nore preferably between 5 ng/m and 20 ng/m ,

ol ot P15 MR Mo an by R e GHOG R e 0 g/ i

even nore preferably between 6 ng/m and 10 ng/m, and especially between 5
ng/ M and 9 WHEFBIN b) 10 to 90 % preferably 20 to 80 % more preferably 40
to 80 A an hal % .af 4 @at, | 1 i ith 49 Lfypound

sel ected fr mﬁng?ﬁ?gr %rggrgﬁﬁyrﬁtﬁe}ﬁg@ﬁﬁgzﬁeﬁPe%i(#ﬁ}r)éééggereof,
preferably 3&¢eviaiyogut bc8) |y acceptable natural oils and/or synthetic oils
and m xtures therof, and esPeci ally fatty acid triester of trioles, wherein

the fatty acllé Bide & qre pigtesally i Ioey Meiechrefenably heZ13,iW4 Addety is a

JoLSoebe R85y e on vt ol o

ris 1 to 20, more preferably 3 to 18, even more preferably 4 to 15 and
especially 6 to 12, and
s is 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or 4 and

especially 1, 2 or 3,

25 ‘tis 1to 20, more preferably 1 to 15, even more preferably 1 to 10, even
more preferably 3 to 8 and especially 4, 5, 6, 7 or 8,
preferably with the proviso that the sum of p, r and t is 4 to 30, more
preferably 6 to 25, even more preferably 8 to 22 and especially 10 to 20
and/or with the proviso that the sum of p, g, r, s and t is 5 to 30, more
30

preferably 7 to 25, even more preferably 9 to 23 and especially 11 to 21.



-27 - C 0to 30 % preferably O to 20 % nore preferably 0 to 10 % and
especially 0.01 to 5% of water, with the proviso that the sumof a), b) and
c) nakes WP 200/068620r nore % 5Spreferably 80 or nore % mrOTEPRIIOHETIA®l Yy 90
or nore c/o, even nore preferably 95 #por nore, even nore preferably 95 to
99.9 % and especially 98 to 99.9 % of the total conposition.
Preferred in this regard are ol igopeptides or cyclic oligopeptides which
10conpri se the Arg-d y-Asp-subsequence. A Conposition as described herein
and especi al Eyermote pteickaisly] thedatty alcoimol modtigsharepsalactedditn thergesgrd [ 1]
to [6] or [1] to [7] and preferably al so as described in the paragraphs
relating t heffet o, conprising 15a) 12 to 90 % preferably 20 to 80 % nore
preferably 20 tp 60 % and especially 20 to 40 % of a cyclic oligopeptide
sel ected from (@ch o- (Arg- dy-Asp- DPhe- NMeVal ),
cycl o-£ Arg- Gy-As ﬁF}he LorprdcHDe—tdiar maceuti cal |y acceptabl e
dervat{’ves, sol va eszéngygrtsél tstﬁer eof, and preferably selected from
cycl o- (Arg-d y- Asp- DPhe- NMeVal ) and t he 20pharmaceutically acceptabl e
sol vates and/or salts, preferably having a solubility in water at 20 C
between 1 ng/ mMyand 25 ng/m, preferably between 2 ng/mM and 20 ng/nl, nore
preferably bet\@lezen 5 nmy/m and 20 ng/m, nore preferably between 2 ng/mn
and 15 ng/ m ,/no‘r*@cgr)e—f—emqbl y between 5 ng/m and 15 ng/m, even nore
preferably between 32rl@rr13,25and 10 ng/ M, even nore preferably between 6
ng/ m f@d 10 nmg/ M, and especially between 5 ng/m and 9 ng/m, b) 10 to 90
% preferably 20 to 80 % nore preferably 40 to 80 % and especially 60 to 80
% of at |east ¢fe |ipophilic conmpound selected fromnatural oils and
synthetic oils cgfnd m xtures thereof, preferably 30pharnaceutically
accept abl e nart/ur‘a*(CHE1 GHg/ or synthetic oils and mxtures therof, and
especially fatty acid triester of trioles, wherein the fatty acid noiety is
as described herein and the triol noiety is a glycerol noiety as descri bed
herein, and optionally WD 2011/069629PCT/ EP2010/ 007396 - 28 - c) 0 to 30
% preferably Hto 20 % nore preferably 0 to 10 % and especially 0.01 to
5% of WRter, wiczh the proviso that the sumof a), b) and c¢c) makes up to 70
or nore A, %re?é@HQ);yG}ﬂg or nore % nore preferably 90 or nore A), even
nore preferably 95 % or nore, even nore preferably 95 to 99.9 % and
especially 98 to 99.9 % of the total conposition. A Conposition as
descri bed herein and especially as described in one or nore of 10the
paragraphs nunthéyed [1] to [6] or [1] to [7] and preferably also as
described in ye\par agraphs relating thereto, conprising

(CH,);5CH,

20
H2
C~
(CH,)7zCH,
25
H2
C~
(CH,)77CH,
H

2

C
30 ~~ " (CH,);77CH,=CH;—(CH,);—CH, and



a) 12 to 90 % preferably 20 to 80 % nore preferably 20 to 60 % and
especially 20 to 40 % of cycl o-(Arg-d y-Asp-DPhe-NwveVal ), nore preferably
of an anhyorati@ead29t he i nner salt of cycl o-(Arg-Qd y-AspPDPP20108N8ké/al ) and
especially of the crystalline form Algoof the inner salt of cyclo-

(Arg-d y-Asp- DPhe-NMeVal ), b) 10 to 90 % preferably 20 to 80 % nore
preferably 40 to 80 A) and especially 60 to 80 % of at |east one lipophilic
conmpound sel ected fromnatural oils and synthetic oils and m xtures
thereof, prefeHgbly 20pharmaceutically acceptable natural oils and/or
synthetic oilscand m xtures therof, and especially fatty acid triester of
trioles, wher®in (CH,)iaCHy=Bt;t(GL)etCHs as described herein and the triol
noiety is a glycerol noiety as described herein, and optionally O 0
to 30 % preferably O to 20 % nore preferably 0 to 10 % and especially
250.015t0 5 % of water, with the proviso that the sumof a), b) and c)
mekes up to ErGeromone pseferalpy ctherfatly plceehobmaigties ake inderendeasitlyrsaiestedo or

b and especimyregih Rdtuds S dh o€ e ol GioRsBiRY olblsc’ Vo

as descri bedhlbstiéli mydistlc arepel, palivitiesalesissll steafic ialcahod, rhargaicealodhdihe
par agraphs nunbered to [6] or to [7] and preferably al so as

) [1] [1] to [7] _pr. . .
descri bed i raragBicpaleahplabekenieplaahed erHeicalephd difslicalgrholand linolenic
2011/ 069629qu6#§2010/ 007396 - 29 - a) 12 to 90 % preferably 20 to 80 %
nore p ferdh y 20 to 60 % and especially 20 to 40 % of
cycl o-{ rg- @ y- Asp- DPhe- NMeVal ), nore preferably of an anhydrate of the
i nner salt of cyclo-(Arg-dy-Asp-DPhe-, 5N\MeVal ) and especi al of the
crystal | i ne [Bdrfrefgrred a?%@"%ﬁﬁ%‘?‘"@%?ﬁ Qﬁscgsﬁﬂ HErgin A %P‘%%%-\)/[ﬁ%e- NMeVal ),

f bl rlf’é/% : il d i d 25
%fme,raprgferaC{Fg’egé'ﬁ\?é‘gﬁarz'h%%ﬂhﬁf%%r%a?‘&%ﬁu%ﬁ%ﬁfﬁt ween 5
ng/ M and 2(Qparggrdphshiaing thieestapWhebmbween 2 ng/ M and 15 ng/ M, nore
"o i and 1IERROne DERERRE N AP S pPbEcePTEP AR ST et - and
eSDeciﬁﬁ’l y Q%rﬁ?ﬁﬁb§a'ﬂ§bgﬂdﬂﬁﬁ@m8i@/éﬂd elgglieéiglgi\?h@%i% preferably 20 to 80

% nore preferably 40 t % and especi a 0 80 % of at |east one
| i pophi | i ¢ catripasinens ef thet amphipbitic®mpeunds atdosdiagdody omnsesA | s and

m xtures therepf referably . r e i.cal l.y.ac I ils

and/ or synt ﬁ&f‘ﬁ@%{ﬂf@n%ﬁ@- %E@&yﬁﬁé&@??n(gﬁgg%égeg@?gwﬁﬁ%#%@h%% d
triester of Apisk@hes, wherein the fatty acid noiety is as described herein
and the triol noiety is a glycerol noiety as described herein, and
optionzai!bly 20c) O to 30 % preferably O to 20 % nore preferably O to 10 %
and esgleci al % s i : i umof a), b)
and c) rrakes[%g(??%}rféoaorr 8@3&%8%&{;%%%r S%r}itg,be%gé%\ﬁ rgrﬁ(rjtee%&%c%ﬂﬁeépreferabl y
90 or nore %esvribedrinitiee pagigraphinunitiertéd (8], whezeingthehyaosghilic afodetgbl y 95 to

99.9 % and especially ) X ) i . .
comprises an ethanolamine moiety, a choline moiety, a phosphatidyl moiety

and/or a sulfatidyl moiety, and/or a salt thereof, or more preferably is an

ethanolamine moiety, a choline moiety, a phosphatidy! moiety and/or a

25 sulfatidyl moiety, and/or a salt thereof.
[5] Preferred are compositions as described herein and especially as
described in the paragraph numbered [3] and/or [4], wherein the hydrophilic
moiety comprises a phosphoethanolamine moiety, a phosphatidylcholine
30

moiety, a phosphatidylglycerol moiety and/or a sulfatidylglycerol moiety,
and/or a salt thereof, or more preferably is phosphoethanolamine moiety, a

phosphatidylcholine moiety, a phosphatidylglycerol moiety and/or a



2598 to 99.9 % of the total conposition. A Conposition as described herein
and especially as described in one or nore of the paragraphs nunbered [ 1]
to [6] orwpDp11ww9q2¥] and preferably al so as descri bed | rRCTHP2panagp@phs
relating thereto, conprising 30a) 124%.90 % preferably 15 to 80 %
preferably 15 to 60 A), nore preferably 15 to 50 % and especially 20 to 40
% of at | east one oligopeptide, preferably at | east one cyclic

ol i gopeptide, nore preferably at |east one oligopetide or cyclic

ol i gopept i desulfatidgigiycebsidnbieteamd especially aphwsphatidylglycesot maiety\ddd/or
2011/069629PCT/EP20104007396 - 30 - oligopeptide having a solubility in

wat er at 20 TSBRINRIEAT 1 ng/m and 25 ng/nm, preferably between 2 ng/n and
20 ng/m, nore preferably between 5 ng/m and 20 ng/m, nore preferably
between 2 nmg/mM and 15 ng/m, 5nore preferably between 5 ng/nm and 15

my/ n , 5 even Awreggrdetihe abdlty thezeok erbadsicrhyddophilic moietytan beqreaenicaea
preferably between 6 /[ m. angd,. 10 m_, and especjally between 5 ng/ M and
5 o/t by Gah Sigh @8 3 At SR S5 eaR B st bl AeAlR 8n o 0r o
15 % even acid, sudPaginkd €& hadddlatedrid addiobosaity et eXintplebsfreaaty 0. 05
to 5 %and 10especially 0.1 to 5 % of one or nore anphiphilic conpounds,

C) 10 to 89.spuivglept enantitisisyofibe compound cgmprigieg thepasigtydraphiie 84. 99 %

capeci ol 1y o 3t 48 okBt Far et sV TP eREREPIN 1 Lot *the sum of
a), b)h@nd Cloriteneating byevapofdtion Suitable 4&5igs edreswdd salfilare! impatticltaror e

preferably 90 or nore cto, even nore preferably 95 or_nore % and especially
95 to 99.9 dthesemtuch gival risiaysioleaicalinparplessisalte ohpetiee Gafb@speci al |y
anptt Pt |1 ¢ haBbat iddiGaRodliad, of 8farple %gh@r{jé LERMnitATBBP R tighafigmPounds
in the context of the¥rnstant 'invention referably conprise one or nore

| i pophi i c pexitls sachl ashydoschimricatiddrdpiirobronpieackl, phospleoniedcidssuch

anphi phili ¢ conpounds and. especially hi philic ljpids. having a nplar

Mol ght i n ¢ 1S PRRGRAOIESS arheAnt sHipBaEIG AE 2, ofasiat, CsRrIE AR o
1500 g/ ol , ; i i I h@?ﬁ ially 700

g/ mol 1%0906@%@7“5{35%%6?%02% iaghﬁ?ﬁitg%q?lg{iagg oirn t g@ (E?gnt ext of the
i nst ant i nvembnobhasiomppiotybasic tarhekylun euipitonic acswphuiieagidsy fartexaeyde one
fatty al cohgl noiety, preferably as.a part.of. the |, hilj.c rt, and/or a
rono. i - ToPE it a6d cprbpnid pbiL bRl ok AREReeiGABRL: oy e
part of the luiraPAtid Sub@hic adid &liflehblatid, $ameriBRRet, méleic adid) lacé pol yol e,
preferably a diole or triole, additionally conprises a hydrophilic noiety
as 30descr i baaldhtartaria. acih mealiy a¢idr eiliic/acidngibicpniclaaid,| assioskiciagid, he cont ext

pr et orabl y. aheqti Bid, MoriERic 35 merhBits WP 41 ftidafiihic s, 2ol v
gl ycerol, pradigréthhyedsuphomid asil, th/d etidnddulptidii¢ acibhus, preferred are
anphiphilic lipids having W) 2011/ 069629PCT/ EP2010/ 007396 .
benzenesulphonic acid, p-toluenesulphonic acid, naphthalenemonosulphonic
acid, naphthalenedisulphonic acid and lauryl sulphuric acid. Alternatively, an
acidic hydrophilic moiety can be present as a salt, such as a base addition
25 salt, or can be converted into a salt with a base, e.g. into the associated
base addition salt. In this regard, the sodium, potassium, magnesium,
calcium and ammonium salts of the acidic hydrophilic moieties are
particularly preferred. Also preferred are substituted ammonium salts, for
example the dimethyl-, diethyl- or diisopropylammonium salts, monoethanol-,
30 diethanol- or diisopropylammonium salts,‘ cyclohexyl- and
dicyclohexylammonium salts, and dibenzylethylenediammonium salts, and

also, for example, salts with arginine or lysine.



- 31 - phosphatidyl -polyol or sulfatidyl-polyol noieties as the hydrophilic
part, and derivatives, salts and/or al cohol ates thereof and nore preferably
t he sal t swoherigwde29Even nore preferred are anphi philic PCpiE®k20l0aing
phosphati dyl - 5gl ycerol or sulfatidylpggl ycerol noieties as the hydrophilic
part, and derivatives, salts and/or al cohol ates thereof and nore preferably
the salts thereof. Thus, even nore preferred are anphiphilic Iipids having
a) phosphatidyl -glycerol or sulfatidyl-glycerol noieties, preferably as the
10hydr ophi | iEspeaidlly preferfdd imthisoregave arepthef sodibinysaltso tHeapotasaiting satté.et i es,

preferably as the. lipophilic rt, and. derivatives, salts and/or . .

B Cohot at o5 SrREBHM 284S Rocdng Rupinctis sre Slts: ESpedatipretagedinthis api y.
the anphi phir%bérd:ﬁ@%fgbgii%%ﬁtgj ng to b) can be selected fromthe group
consi sting ~ fatty acid nonoesters of phosphati dyl pol yol es, and

derivajives, salts and al cohol ates thereof; 20fatty acid diesters of
phosphati dyl and derivatives, salts .and. hol at.eﬁyt her eof ; and

| | d. al
Phe bart s Bl BIbiiEn ABeonstiin: Fdesived Mteiriai@pepelisly b
phosphat i dylde@lcyiBb8$n oABGrdfbreVGHtthe a@t%:p"r@ nintberea QPI[2L €3], [4)&ineivdr:

r
25fatty acid pol yesters of phosphatidyl polyoles, and derivatives, salts and
al cohol at es thedasagraphstrelatiagitienetn reirsther atdgpstenallperhiiel es, and

sul faci dyl pS el i uialot) Fortetedle of flo¥ BflfuaE SHAdediom and
the sald s anthtatat olisaatiayntingicasifs; ahdinixtures thdrebf singl espdcially preferred

sul fatidyl pol yoles, and derivatives, salts and al cohol ates thereof; WD
2011/ 069629 @re/qomrRsitiens/as descriped herein and especially as described in one or

more of the paragraphs numbered [1], [2], [3], [4] and/or the paragraphs
relating thereto, wherein the at least one amphiphilic compounds according
to b) comprise one or more compounds selected from amphiphilic lipids,
15 preferably having phosphatidyl-polyol or sulfatidyl-polyol groups as the
hydrophilic part, and derivatives, salts and/or alcoholates thereof and more

preferably the salts thereof.

Lipophilic compounds and especially natural and/or synthetic oils are known

20 to the skilled artisan. Preferred are natural and/or synthetic oils having a
molar weight in the range of 200 g/mol to 2000 g/mol, preferably 300 g/mol
to ;1500 g/mol, more preferably 500 g/mol to 1000 g/mol, and especially 700
g/mol to 900 g/mol. Preferably, the natural and/or synthetic oils are liquid at
about roomtemperature (about 25 °C) and especially are liquid at

25 physiological conditions and/or physiological temperatures (about 37 °C).
Thus, the melting point of said natural and/or synthetic oils, and preferably
also of the mixtures thereof, is +20°C or lower, preferably +10°C or lower
and even more preferably 0°C or lower. However, typically a melting point
below the above given values, but above -50 °C, above -40 °C, above -30

30 °C, above -20 °C or even above -10 °C is sufficient.

Preferred lipophilic compounds that are natural and/or synthetic oils include,

but are not limited to



fatty acid polyesters of sulfatidyl polyoles, and derivatives, salts and

al cohol ates thereof. 5Alternatively preferably, the anphiphilic conpounds
accor di ngvoaoti)oeee@n be sel ected fromthe group consi sti rgTaP200a01396 al cohol
monoet hers of phosphati dyl pol yol es, _aid derivatives, salts and al cohol ates
thereof; fatty al cohol diethers of phosphatidyl pol yoles, and derivatives,
salts and 10al cohol ates thereof; and the salts and al cohol ates thereof;
fatty al cohol triethers of phosphatidyl pol yoles, and derivatives, salts and

al cohol at es i ftyesdid ménid-y di! €iobp bolesiers e hsord-, dhosip batipblygles,yol es, and
derivatives,_salts and 15al cohol ates thereof; fatty al cohol nobnoethers of
sul f ati dyl pdi)yatteacidgigstes of dit iriv 85 Poydless and al cohol ates thereof; fatty

al cohol di et. : i D erivatives, salts and

al cohol ates ' ea?tg(%{c;'&g@asﬁédl (?fﬁé gg%?gsgﬁdagglcoghol ates thereof; fatty al cohol
triethers ofivpfattyadlcolydipudyo!, di, triamd pdbyestersiof esonc-abi-stramdegpalpdlobat es
thereof; fatty al cohol polyethers, of sulfatidylpolyoles, and derivatives,
salts and aI‘GJﬁHYéfcég‘of ﬂ@#%%ﬁqr} "rbh%fsib%&feaw pol yol es according to the

i nvention png Yok TREThRE of B —rw,&é@,ophosphati dyl pol yol es, i ncl udi ng,
but not |im tje ﬂ?o, ?mnop ospﬁati g)yl pol yol'es, di phosphati dyl pol yol es,

tri phosphat i alyd podfeabds alspenpdiphe sipdreof.dy| pol yol es and hi gher
pol yphosphat i dyl pol yol es. Preferably, 30the phosphati dyl pol yol es accordi ng
to the invention are selected from nonophosphati dyl pol yol es,

di phosphat i dyspediy férned iﬁiﬁi&lﬂ%ﬁ?atairéyé hyidldigstePBidioles &d/enfd
t hereo 6] WO 011|/I8}6g%29PCT/ EP2010/ 007396 t§033 - Sul fatidyl pol yol es@

accor di ng t cacid driesteent irietes witeseiathg fadyrpeidseorfatiy acighmoieties preferably

monosul f at i dyiegen e e AP BBl L0Rb TR Blss prsfersbene
tetrasul f atigufine erdeas and hi gher 5Spol ypsul fatidyl pol yol es. Preferably,

t he sul fatidyl pol yoles according to the invention are selected from
nonosul fati dyl pol yol es, disul fatidyl polyoles and trisulfatidyl pol yol es,

and/or the s r f i i ntion are
Shosph&i dyl %%%@ Br?cgg pg%‘ffﬂ)ér?{ S5 tGrh1 R/ AHSE nBRARY SlisBat Grd ity 4B/
triester of trioles, wherein the fatty acid moiety is as described herein and/or

the triol moiety is a glycerol moiety as described herein.

Preferably, said natural and/or synthetic oils and especially the fatty acid

20 triester of trioles do not comprise a hydrophilic moiety as described herein.

Preferred examples of natural oils are selected from vegetable oils, and
more preferably selected from seasame oil, rapeseed oil, soybean oil,
sunflower oil and olive oil, and mixtures thereof.
25
Preferred examples of synthetic oils are selected from pharmaceutically
acceptable oils, e.g. the pharmaceutically acceptable oils described in the
Pharmacopeia, and more preferably selected from pharmaceutically
acceptable triglycerides, preferably middle sized chain triglycerides, such as
30 Miglyols®, preferably Miglyol® 810, Miglyol® 812, Miglyol® 818, Miglyol® 829
and Miglyol® 840, and especially Miglyo!® 812, and mixtures thereof.



10sul fati dyl pol yol es, wherein the polyol-substructure therein is preferably
derived or selected fromdioles, trioles, tetroles, pentoles and hexol es,

i ncl udi ngwokat1/0eed29]1 i mted to gl ycol, propanediol es, i neCudiPago/0b1s96 not
limted to propane-1, 3-diol and propag:1, 2-diol, diethylene egcoI

gl ycerol, butanedi ol es, including, but not limted to butane- dIO|

but ane- 1, 3-di ol , 15butane-1, 4-diol, butane-2,2-diol, butane-2, 3 di ol ,

but anetrioles, including, but not limted to

2- Hydr oxynet 8gid- Mi‘gmﬂslerelp%fdiaﬂly sélebrtﬁ&fyémnhergm&p tonsisting lof ol ,
but ane-1, 2, 3-tri gl and butane-1 4- tr &'d 1.2, 3, 4-butanel, 2 3, 4-
tetrol, |nc|wmbc/cwcmsﬂyqq"ﬁlﬁ%ékﬂ'gmo rgﬂph ighyp" &)t hrei tol . 20Mbr e

f df t
Pral or ' sul f araRfyfelBiRyadIaicRalyeerigc Aich, 81), BABARCRERHKISBRLNR. ©2
pref erghbly dkﬂgllyoeddes (Mg lpol® 8295 anmpmmlelse giytcobdpadaltevdacapfats and
|1 t | fe t | d bed.ab
SBener al |y (MIBH 5340 30 rhodarerBh et égorn'a%eg‘&"a?capféérﬁéw%?r@%év? atty
al cohol et he('l\ﬂlgﬂfo@@i()’%@%ol‘? Q@i eéﬁfﬁﬁkzléb)’c/hhb%lcpﬂ idedY(Mi I

sul fati dyl - pol yol es are sSel ct ed a) pol yp osphatl gI ycerol ,
tri phosphat i &i/%)g Icypa'dlolcapdc/;shogpimtlngu';clegdqséMcglyd?)éa

nonophosphat i dyl gl ycerol, and/or b) polysulfatidyl gl ycerol ,

trisul fatidylglycerol, di sul fatidyl gl ycerol and nonosul fatidyl gl ycerol, WO

2011/ Oi@629pﬁ6{/@989w tH8cAgFceridds or Rt/ Sid tridstesdfitfioldsahapare More

prefer t he phosphatidyl- or sulfatidyl-polyoles are selcted from 5a)
tri phosphat i Bhagnaceastisally acesniabeandihayg 9c,reelang pebtdn toe bﬁéﬁ'ﬂ @we@l ycerol ,
especi al l'y / I ol ,
trisul fatidyl %gcebﬁg%te sdu%")‘l{bq%%o?ﬁgg?g r%%gtcijﬁé J&Fxﬁ%er ol ,
especi al l'y m)nosul fatidyl gI ycerol, and/ or the sal ts thereof 10 If not
explicitly referred to otherw se, nongphosphati dyl gl ycer o}

monosul f at i difil §iajBRegiiionAs deseriesd BRRIARY qsPesially s desasibed 3N one or
phosph@%l A1 91 Hfefé of 1 flaidrditd FmBEICE( o [§]ﬁagﬂfﬁséfa@bw aibBEepeci al Iy

prefer t he att acl are endent 1’y selected from
t he group consde$on1tg3d0h th@'rpasagraphswelatmg dame:rem;icrdm\medlmlgt ic acid, stearic

TR PEr AP BN e L b
oo hosare SRR 1400k or eiest o OB OIS ket S
cyclic oligopeptide, more preferably at least one oligopetide or cyclic
20 oligopeptide as described herein, said oligopeptide or cyclic oligopeptide
having a solubility in water at 20 °C between 1 mg/ml and 25 mg/ml,
preferably between 2 mg/ml and 20 mg/ml, more preferably between 5
mg/ml and 20 mg/ml, more preferably between 2 mg/ml and 15 mg/ml,
more preferably between 5 mg/ml and 15 mg/ml, even more preferably
25 between 3 mg/ml and 10 mg/ml, even more preferably between 6 mg/ml
and 10 mg/ml, and especially between 5 mg/ml and 9 mg/mi,
b) 10 to 90 %, preferably 20 to 80 % more preferably 40 to 80 % and
especially 60 to 80 % of at least one lipophilic compound selected from
natural oils and synthetic oils and mixtures thereof, preferably
30 pharmaceutically acceptable natural oils and/or synthetic oils and mixtures
therof, and especially fatty acid triester of trioles, wherein the fatty acid
moiety is as described herein and the triol moiety is a glycerol moiety as

described herein, and optionally



Thus, in the fatty acid esters conprising nore than one fatty acid, the
fatty acids can be all the sane or different. For exanple, in a fatty acid
di est er, Wwothiifmbd2y aci d noi eti es can be the sane, e.g. PootEPR2€0®0%P6 or bot h
pal mtoyl, 25or different, e.g. one_gleoyl and one pal mtoyl.

Alternatively, fatty acid diesters or triesters can conprise two or nore
different fatty acid noieties in a mxture, e.g. a statistical mxture.
Thus, preferred anphiphilic conpounds according to the invention are
30preferably sel@ta 80 % preferablydd to1®0 & oihotdnpreferdbdywOntg 10dtorandhe: WO

2011/ 069629PCT/ EP20 O/né)§73%%o-§5 - 0-Ra 0-RaR2 i)H O Rbii)0-Rb and iii) R
0 RcR3- 70R R5 SSRGAIVD-Q tRb %f W8T, R4 and R5 are independently from each

other are Se\}vﬁﬁrtﬁedprbvi%cr g/hat the Eﬁ%f‘i&?ﬁ%ﬁd'c) nRAKRY U A7 OB B C

noi eties, nore pretera romH, 10 and ethyl’; preferably with the
provi s§ t hatprefeérabtyn80 or mare %f mRts prferdkty SRoranoreRs, even mdrer t han H, and

nore preferably that one of Rl, R2 R4 d lL,s _other than H

T3 R R RiTeiebn: o8 T b Bacnva) mora R BApY, Sdp Sa % et AeRscam 15k
and R6. whergg o 99T%R6f tise talslaipnsedifibry. sel ected fromthe group consisting
of i) fatty acid noieties and fatty alcohol noieties, preferably fatty acid

noi eties and fatty al cohol novieties as described herein and especially

breteranly noBRR i ik Fegonate ABhELRIIL ARyklorBsRERRS RSO, 7 0 F ha
one or re edmpése Bie ArglGR-Asprstfbeegbercéwo or nore of Ra, Rb-and Rc and
especiy?rloy all of Ra, Rb and Rc are R, and with the further

proviso that only one or two, preferably only one of R6 is 25a hydrophilic
T £L: o iR s SNSRI oo SOL BT AIARIY 1o
i nvention armope ef theaparagsaprechwaiberezh] 1 e [6]adr [¢]don[y’] bodmreterably also
as described in the paragraphs relating thereto, comprising
15 a) 12 to 90 %, preferably 20 to 80 %, more preferably 20 to 60 % and
especially 20 to 40 % of a cyclic oligopeptide selected from cyclo-(Arg-
Gly-Asp-DPhe-NMeVal), cyclo-(Arg-Gly-Asp-DPhe-Val) and the
pharmaceutically acceptable dervatives, solvates and/or salts thereof, and
preferably selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and the
20 pharmaceutically acceptable solvates and/or salts, preferably having a
solubility in water at 20 °C between 1 mg/ml and 25 mg/ml, preferably
between 2 mg/ml and 20 mg/ml, more preferably between 5 mg/ml and 20
mg/ml, more preferably between 2 mg/ml and 15 mg/ml, more preferably
between 5 mg/ml and 15 mg/ml, even more preferably between 3 mg/ml
25 and 10 mg/ml, even more preferably between 6 mg/ml and 10 mg/ml, and
especially between 5 mg/ml and 9 mg/ml,

b) 10 to 90 %, preferably 20 to 80 % more preferably 40 to 80 % and
especially 60 to 80 % of at least one lipophilic compound selected from
natural oils and synthetic oils and mixtures thereof, preferably

30 pharmaceutically acceptable natural oils and/or synthetic oils and mixtures
therof, and especially fatty acid triester of trioles, wherein the fatty acid
moiety is as described herein and the triol moiety is a glycerol moiety as

described herein, and optionally



WO 2011/ 069629PCT/ EP2010/ 007396 - 36 - 5 0 Ra 0-Rb O -Rc wherein Ra, Rb
and Rc are independently fromeach other are selected fromH and R6,
10wher ei rweaeot/de®620s i ndependently sel ected fromthe gr@ap/EPON®iost3v6eg Of
i) fatty acid noieties and fatty al cagigol noieties, preferably fatty acid
noi eties and fatty al cohol noieties as described herein and especially
fatty acid noieties as described herein, and 1) hydrophilic noieties,
preferably hydrophilic noieties as described herein; 15with the proviso

that one or gyw® 30 "/RQ)refﬁlaBIyCD f3c20 P&, ahereapiefertatty Oto M10r% arid éspedilillyand Rc

and especially all of . Ro and Rc are R6, and with the further proviso
that only one Q)p1tt9ut§ /Wféﬂéﬁeébl y only one of R6 i s a hydroph| lic noiety,
and the sal [ glts

t hereof. 20 us, gfloe\’%oen@%glt'gér)%rre BFQ@?Sﬂﬁﬁ oun gmggordl ng to

t he i nyenti qreferablyr& or miurg % ahers prkfénabihy Sﬁ@rmnrlecﬁm egerﬂ morel a: 250 Ra
0- Fe 7-0-Rc ei Oa) both Ra and p ent| ach oI er are
el ected fr GHEIRRRNY A 9%@1%@\@%%%% D185 00 Y ref HRERAN at ty
aci d noi et i esg g99 fodit ¥ HRRA 09;85 as described herein and especially
fatty acid WO 2011/ 069629PCT/ EP2010/ 007396

A Composition as described herein and especially as described in one or more of
10 the paragraphs numbered [1] to [6] or [1] to [7] and preferably also as described in
the paragraphs relating thereto, comprising
a) 12 to 90 %, preferably 20 to 80 %, more preferably 20 to 60 % and
especially 20 to 40 % of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), more
preferably of an anhydrate of the inner salt of cyclo-(Arg-Gly-Asp-DPhe-
15 NMeVal) and especially of the crystalline form A1 of the inner salt of cyclo-
(Arg-Gly-Asp-DPhe-NMeVal),
b) 10 to 90 %, preferably 20 to 80 % more preferably 40 to 80 % and
especially 60 to 80 % of at least one lipophilic compound selected from
natural oils and synthetic oils and mixtures thereof, preferably
20 pharmaceutically acceptable natural oils and/or synthetic oils and mixtures
‘ therof, and especially fatty acid triester of trioles, wherein the fatty acid
moiety is as described herein and the triol mbiety is a glycerol moiety as
described herein, and optionally
c) 0 to 30 %, preferably 0 to 20 %, more preferably 0 to 10 % and especially
25 0.01 to 5 % of water,
with the proviso that the sum of a), b) and c) makes up to 70 or more %,
preferably 80 or more %, more preferably 90 or more %, even more
preferably 95 % or more, even more preferably 95 to 99.9 % and especially
98 to 99.9 %, of the total composition.
30
A Composition as described herein and especially as described in one or more of
the paragraphs numbered [1] to [6] or [1] to [7] and preferably also as described in
the paragraphs relating thereto, comprising



- 37 - noieties as described herein,and Rc is a hydrophilic noiety,
preferably a hydrophilic noiety as described herein, b) both Ra and Rb

i ndependewbl2911af69@ach ot her are selected from aci d 5noi eCrEP2@0d0139é t y

al cohol noieties, preferably fatty acigl noieties and fatty al cohol nvieties
as described herein and especially fatty acid noieties as descri bed
herein,and Rb is a hydrophilic noiety, preferably a hydrophilic noiety as
descri bed herein, or C) both Ro and Rb i ndependently of each other are

sel ect ed fr@mm:tdiga@/srqareferaslyazmwm?/y rabropreiferablyc20 es 60pnedier ably fatty

acid noieties and fattszy al cohol noieties as described herein and especially
fatty acid noiespes@llyLltos40 /b@ﬁcﬂé‘i"éﬂggﬁ% rRR-DR sh%NMaVaghmpr% moi ety,

preferably a Q,e% nd/ or

st er eoi soner srk%lr%{éér}ggw df%rﬁc}mf) er a ﬂ@éﬁﬁh sa I{tw;'ré:i)her gﬂ% GEFAV?R] ré;gar dto
Ra, Ro5and/ or NileMat) andales;pnémallycofrtbeem'ystalllaeéom @ﬂeofathleyneed sadt eﬂcsfd@m t he
group consi st

0T P05 oy v Posi N dptisAss DPpsAMIeVaDppteBiaP AR aKNa A $9IubllY mpwater 36201 )
- 50311, - SCBNeeG
- (S02-0) - SO3K, -?goazsé-éorﬁ-éggcm'%hwz%sm"%ini'} eé@%%ﬁzb)e(rtﬁ%%g@m gﬁh%'q &
- (CH2) n- 0-, (rﬁg/mlzmrmlﬁleterablmbk)weaﬁﬁang/ml(mmm{u/@HSmﬁ)fe préferdisdy n- PO3H,

CH2) n- PO3Na, P P03- -
Ecmgg o) POBI\%e%W 39%%’\??"6?%‘%& @hmfé%f?%@y)bet‘(’@?ﬁ?’nm?%ba’éﬂ 15_po3H,
(C"iz){]b ( PO2- Ghgtrh03Ven mé bféré bdtveBRY mgrhCaRd 10§ AnOkvefrddore 30Vvi i)

- (CH2) h= ( S02- O)y 'SO3H, - S02-0) y- SCBNa (CHZ)n@s 02-0)y- SO3K,

- (CH2) n- (' S02- mrefesably, bemweeeﬁnmg/mbanqi 19, mg/na; and esper lghepvaen 2 or 3 and
especially 1 or /069629PCT/ EP2010/ 007396 - 38 - is 1, 2, 3 or
4, preferably Tg’?"i' r)/ngan espem ally 1 or 2,

b) 10 to 90 %, preferably 20 to 80 % more preferably 40 to 80 % and
especially 60 to 80 % of at least one lipophilic compound selected from
15 natural oils and synthetic oils and mixtures thereof, preferably
pharmaceuticaily acceptable natural oils and/or synthetic oils and mixtures
therof, and especially fatty acid triester of trioles, wherein the fatty acid
moiety is as described herein and the triol moiety is a glycerol moiety as
described herein, and optionally
20 c) 0 to 30 %, preferably 0 to 20 %, more preferably 0 to 10 % and especially
0.01 to 5 % of water,
with the proviso that the sum of a), b) and ¢) makes up to 70 or more %,
preferably 80 or more %, more preferably 90 or more %, even more
preferably 95 % or more, even more preferably 95 to 99.9 % and especially
25 98 to 99.9 %, of the total composition.

A Composition as described herein and especially as described in one or
more of the paragraphs numbered [1] to [6] or [1] to [7] and preferably also
as described in the paragraphs relating thereto, comprising

30 a) 12 to 90 %, preferably 15 to 80 %, preferably 15 to 60 %, more preferably
15 to 50 % and especially 20 to 40 % of at least one oligopeptide, preferably
at least one cyclic oligopeptide, more preferably at least one oligopetide or

cyclic oligopeptide as described herein, said oligopeptide or cyclic



wis 1, 2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2, X 1s
1, 2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2, and 5y is 1, 2, 3
or 4, preaveratlogoskd 2 or 3 and especially 1 or 2; and/ oPCY)EPano®d1sae0l am ne
noi ety, a choline noiety, a phosphati3gyl noiety, a phosphatidyl choline

noi ety, a sulfatidyl and a sulfatidylcholine noiety; and a salt or other
salt thereof. 10 Wth regard to Ra, Rb and/or Rc the hydrophilic noieties
are even nore preferably selected fromthe group consisting of: i) -PO3H,

-PO3Na, - PO3MigopBpiide having 4 BSIRbiljy, inROSter at eec?z B tweROENmg/ml Bod-25) , - PO3K,

i Rt e o bR .

CH2 PO3-
(G2 PO TN A, mb DR, I B,

especigl |y Imore agefammy betwgenz$ ngy/od and wmgénhtﬂvpnlmoae prefarabivi

especially th I t

a phos_phatl(lllg)efc*""ﬁﬁr‘rﬁa /rgi E§6H8 é@l SG‘F%%&F?PJG%J?QRPeﬁeSﬁﬁ:&g rh[)?ngﬁ' )
sul fatidyl chpd Wrﬁidsp@diﬂly%e&ﬁfebn@n@/ﬂﬂﬁénd@ mgtrhler eof . Wth regard to
Ra, Rb and/or RC, the fatty acid noieties are preferably sel ected fromthe
group of : 300 0.0 )to 68F%, pwﬁe@mmmgw&ﬁr/mmf@@bb@% 01 tgd 3 %ng¥EBI N m

I's 2 to 33, MBre PiElR1B!05 1 P BRGNP taBIPH BE5FbFYYaRy Lo 23: O
10 especially 0.1 to 5 %, of one or more amphiphilic compounds,
c) 10 to 89.99 %, preferably 20 to 89.99 %, more preferably 30 to 84.99 %,
even more preferably 40 to 84.99 %, even more preferably 50 to 84.95 %
and especially 60 to 79.95 % of water,
with the proviso that the sum of a), b) and c) makes up to 70 or more %,
15 preferably 80 or more %, more preferably 90 or more %, even more

preferably 95 or more % and especially 95 to 99.9 % of the total composition.

Amphiphilic compounds and especially amphiphilic lipids are known to the
skilled artisan. Amphiphilic compounds in the context of the instant invention

20 preferably comprise one or more lipophilic parts and one or more hydrophilic
parts. Preferred are amphiphilic compounds and especially amphiphilic lipids
having a molar weight in the range of 200 g/mol to 2000 g/mol, preferably
300 g/mol to 1500 g/mol, more preferably 500 g/mol to 1000 g/mol, and
especially 700 g/mol to 900 g/mol. Preferably, amphiphilic lipids in the

25 context of the instant invention comprise at least one fatty acid moiety or at
least one fatty alcohol moiety, preferably as a part of the lipophilic part,
and/or a mono-, di-, tri- or polyole, preferably a diole or triole, preferably as a
part of the hydrophilic part. Preferably, said mono-, di-, tri- or polyole,
preferably a diole or triole, additionally comprises a hydrophilic moiety as

30 described herein. More preferably, amphiphilic lipids in the context of the
instant invention comprise at least one or two fatty acid moieties, preferably
as a part of the lipophilic part, and/or a triole, preferably glycerol, preferably
as a part of the hydrophilic part. Thus, preferred are amphiphilic lipids having



(CH2) (CH2=CH2) (CH2), 7--CH3 wherein p is Ito 20, nore preferably 3 to 18,
even nore preferably 4 to 15 and especially 6 to 13, qis 0 to 6, nore

pr ef er ablwoR2ot1w6%629nore preferably 1, 2, 3, or 4 and espetiERR019/007392 or 3,
ris l1lto 20, nore preferably 3 to 1381 even nore preferably 6 to 12 and
especially 6, 7 or 8, preferably with the proviso that the sumof p and r
is 4 to 30, nore preferably 5 to 25, even nore preferably 8 to 22 and
especially 10 to 20 and/or with the proviso that the sumof p, qandr is 5

to 30, nore phasphatidyypdyolorktifatdwrpatyoleanpieties asithg hgdtaph@di partl @xpeci al | y
11 to 21; CH, 13 20r H CH2) 1 o (CH wh | ,s 1 20,

nor eopr ef er Hf" Vag‘v?ﬁrﬁ%t)s %‘\f&ﬂr ?Zr%?lg&% t@%&ﬁ@fﬂ%\gﬁ%?éﬁ?ﬁt& Biec?%lhoy 6 to
13, 250 is Qnbpedi: EUQﬁ %&éﬁfr@fé}‘@cﬂaﬂe érﬁpﬁbphr"é:rlﬁ‘)ldl)sir ﬁé\ﬁI"@tfdhbséhat?dyl3 or 4
and especially 1, 2 3 0, nore gre erably to 15, even nore

pref ergbl y fgly@erpizoamlfa;&wéglyaem} nmnetres)as the apdrophilic parts ang denvatives, nor e

or of or abl y WA TRUOFHEGNERE REFodtat tols betfadpihe SR RRAY 0.

preferably 5 to 25, even nore preferably 8 to 22 and especially 10 to 20
WO 2011/ 069629PCT/ EP2010/ 007396 -40 - and/or with the proviso that the sum
of p, g, r ahus gvengnere preferigd é%ﬁ@ﬂ’é’#‘%l'@/"@dﬁ@az&g even nore preferably

? ( E:I?IZEB():I—IS;] d_&9 empz# éﬂ%&&% fé_@@f'aq@gg@cgrél %Etles preferably as the
10 hydrophilic part, and
) one or two, preferably two fatty acid moieties, preferably as the lipophilic
part,
and derivatives, salts and/or alcoholates thereof and more preferably the

salts thereof.

15
Preferably, the amphiphilic compounds according to b) can be selected from
the group consisting of:
fatty acid monoesters of phosphatidylpolyoles, and derivatives, salts and
alcoholates thereof;

20 fatty acid diesters of phosphatidylpolyoles, and derivatives, salts and

alcoholates thereof;
and the salts and alcoholates thereof;
fatty acid triesters of phosphatidylpolyoles, and derivatives, salts and
alcoholates thereof;
25 fatty acid polyesters of phosphatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty acid monoesters of sulfatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty acid diesters of sulfatidylpolyoles, and derivatives, salts and alcoholates
30 thereof;
and the salts and alcoholates thereof;
fatty acid triesters of sulfatidylpolyoles, and derivatives, salts and alcoholates
thereof;



wherein 10p is 1 to 20, nore preferably 3 to 15, even nore preferably 6 to
12 and especially 6, 7 or 8 gis Oto 6, nore preferably 1 to 5, nore

pr ef er ablwo2p1126929 or 4 and especially 1, 2 or 3, PCTEP2G10H01306 20,
nore preferably 3 to 18, even nore praferably 4 to 15 and 15especially 6 to
12, and s is O to 6, nore preferably 1 to 5, nore preferably 1, 2, 3, or 4
and especially 1, 2 or 3, t is 1 to 20, nore preferably 1 to 15, even nore
preferably 1 to 10, even nore preferably 3 to 8 and especially 4, 5, 6, 7
or 8, 20pr effattglacid polybstehne opsulfatily|pahales, rendsdenivadtives, salesnand is 4 to 30,
nor e preferablg 6 %0155%¥§ven nore preferably 8 to 22 and especially 10 to
20 and/ or widlRekelRiesHered- that the sumof p, g, r, sand t is 5 to 30,
nore preferably 7 to 25, even nore preferably 9 to 23 and especially 11 to
21. 25Wth regard to Ra, Rb and/or Rc, the fatty acid noieties are even

nor e pg ef er altgrnatively tpeeferakiyn thecargphippilicfcontpquiids) accogting teibTiaanrhe - CH3 30
H2 12 CH3 MDIZ 1é#069%%9PCT/EP201q1007_96 - 41 - 0)-(CH,CH3 50
(CF12) 1, 7CFI'8CE0 (A€ rpyp consisting of.

fatty alcohol monoethers of phosphatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty alcohol diethers of phosphatidylpolyoles, and derivatives, salts and
10 alcoholates thereof;
and the salts and alcoholates thereof;
fatty alcohol triethers of phosphatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty alcohol polyethers of phosphatidylpolyoles, and derivatives, salts and
15 alcoholates thereof;
fatty alcohol monoethers of sulfatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty alcohol diethers of sulfatidylpolyoles, and derivatives, salts and
alcoholates thereof:
20 and the salts and alcoholates thereof;
fatty alcohol triethers of sulfatidylpolyoles, and derivatives, salts and
alcoholates thereof;
fatty alcohol polyethers of sulfatidylpolyoles, and derivatives, salts and
alcoholates thereof.

25
Phosphatidylpolyoles according to the invention preferably comprise mono-
and pyrophosphatidylpolyoles, including, but not limited to,
monophosphatidylpolyoles, diphosphatidylpolyoles, triphosphatidylpolyoles,
tetraphosphatidylpolyoles and higher polyphosphatidylpolyoles. Preferably,
30 the phosphatidylpolyoles according to the invention are selected from

monophosphatidylpolyoles, diphosphatidylpolyoles and
triphosphatidylpolyoles, and/or the salts thereof.



0 15(CH2) 16 CH3 (CH2)1TCH3 20 (CH2)1.-T-CH2=CH(CH2)-i---CH3, and

25(CH2) . CH2=CHT(CH2) . F-CH3. and, in case of the unsaturated fatty acid

noi et i es'woabil/sb@peoi soners t hereof. Wth regar @CrEPRaE)/ORI39@Nd/ Or
Rc, the fatty acid noieties are evengmpre 30preferably selected fromthe
group of: the fatty acid noieties are selected fromthe group consisting of
nyristoyl, oleoyl, palmtoyl (corresponds to palmtic acid), stearoyl,

mar garoyl , arachi doyl, behenoyl, erucoyl , linoleoyl and linolenoyl. WO

2011/ 069629 Psiiff&tRBAdly G16E 3Hg6ordity to et invertim dreferally céthpeise/noondand he
fatty acid noieti

re selected fromthe rou consi stin |sto
ol eoyl, pal nPY"G?Pﬁ% IRgl¥alesyincluging; but natﬁ ?@P@@S@fﬁﬂﬁvbﬂ Y
conmpounds ac
di ol eoy| phoS%EQ??WW%%?01’@?““%%"'86'%;ﬁeiia%& L U —
di st eagoyl phpelypamlfaiydlymo)mlesmlPr(atesam)y thig sd:léai;dygiqumesphoelmmtmihme

(st ot oyl ql PPl S Rl A Ao Y EBHRY PR isuitaticylpoivales PRE (po)

and soy phospRalfafiishipbledcandBEihe §MLtHREbfer abl y
di ol eoyl phosphati dyl gl ycerol (DOPG), dinyristoyl phosphati dyl gl ycerol

(DMPG), distearoyl phosphatidyl gl ycerol (DSPG ,

1500 <o o g AR Rl BSRO R T SRR b o

di nyri sgoyl pmmmtpdxw@é woiegrein ﬂ%&l‘@lrswsﬁheﬁfréyh@ﬂm Rhyvefshabll ycer ol

(DSPG), "dipalmto cerophosphogl ycer ol even nore pre erably

di ol eoyl phos%@\ﬁdngm glgeteddrom tigles, tﬂﬁlfs(mfwleg,tmtglﬁf@% exslegl ycerol
20( DM PC | |

thfa sal t)s there&?rpé?;dr@ g’t’%ﬂﬁﬂ%ﬁ%%ﬁsal EH}BQEQ%'P%GH#&@MZ bét%@snﬁtec al I y
t he al kal i neprupeher1,3+diol and p:aipiasuetherdaolt diethyene gdfcal, rglgcerok m xt ures of

d hi phj | d t ts th . f bl | udi
i xt ur o8 of PHENERIIRS, a5 NG bYLROURTIEHpUERa- Béioh RUATES SrIIBL { er ont
2552l t 5 of _chiiaReoni GO 2'%|6Prt>ﬂ?édé’9'3\ld|8[ﬁuﬁéﬁ@tﬁo%"§p el Sput

conpou ccording to the invention are I ¢ conpounds
conpri se twonal irhidecta 2{fHydrgxyroethy|-pfapang- ael-diel 2sMetvyd-propandrd 28n. NMore

preferably, {FIO?SD tgrng fal-tlné) ané)gBt%wég‘? 2. Fno?f ) ?C2t§% l];lnt%WM 2,34

tetrol, including, but not limited to erythritol and threitol.

20 More preferred for use according to the invention are phosphatidylpolyoles
-and/or sulfatidylpolyoles, wherein the polyol-substructure therein is
preferably derived or selected from dioles, trioles and tetroles, and especially

selected from trioles, preferably trioles as described above.

25 Generally, the fatty acid esters of polyoles are preferred over the fatty
alcohol ethers of polyoles.

~ [10] Preferably, the phosphatidyl- or sulfatidyl-polyoles are selcted from
a) polyphosphatidylglycerol, triphosphatidylglycerol, diphosphatidylglycerol
30 and monophosphatidylglycerol,
and/or
b) polysulfatidylglycerol, trisulfatidylglycerol, disulfatidylglycerol and
monosulfatidylglycerol,



nyri st oyl st ear oyl phosphati dyl chol i ne (MSPC),

nmyri st oyl pal m t oyl phosphati dyl chol i ne (MPPC),

nyri st oylwbeoylgbasphat i dyl chol i ne (MOPC), WD 2011/ 069¢23RCI¥1ER2O/ 007396
-43 - pal mtoyl st earoyl phosphati dyl chghi.ne (PSPC),

pal m t oyl ol eoyl phosphati dyl chol i ne (POPC),

st ear oyl ol eoyl phosphati dyl choli ne (SOPC), 5

nyri st oyl st ear oyl phosphati dyl gl ycerol (MSPG),

nyri st oyl ol eapdrdhelsalts thydrgbf.cer ol ( MOPG) ,

nyri stoyl pal m t oyl phosphati dyl gl ycerol (MPPG,

pal m t oyl st ear oyl phosphati dyl gl ycerol (PSPG,

10pal mtoylo I t G

stear oyl o eobﬁ%ﬁo@%ﬁ??@y%ﬁé&%ﬁeg oP tidyl-polyoles are selcted from
nyristgyl st ea) (byplg:}spdﬂatld}dglygpmj.cdhphosma(tmlgbyqerol monophosphatidylglycerol,

nmyri st oyl ol eq ero pho C
Tryri oF oyl pErREEHY BRTEET Rt et herpe)
palr%r It gy%t gey ww.u}fsﬁdw@ib@émnqtqm#atm? Iglcgeﬂ?@) disulfatidylglycerol, and

pal m t oyl ol eoyl gl'ycer ophoSphochol i ne
st ear oyl ol eom@%@at;@vigysﬁwmneﬁ:@Ilymsulfatldylgcherol

20nyri st oyl séﬂﬁyqqéhgrséggg@%%?phoet hanol am ne ( MSPE),

nyri st oyl ol edylg et hanol am ne ( MOPE),
nyri stq | pal m t oyl gl ycer ophosphoet hanol am ne (IVPPE)

pal m t oyl st ear oyl gl ycer ophosphoet hanal am ne
pal i t oyl ol eHyne I@@é?'ﬂ)ﬁﬁ% esdorpthemyse. rf@%p@jlgphqm(ylglycerol and

her oot .~ preP i feRABRERR A BRVBIAI) AL ROad 1788 sesb iAol | ne
and/ or anoni amdssilfatidylglcend!, reBpectivelyf erred are m xtures of said

anphi philic conpounds and/or the salts thereof, preferably including
m xtures of different salts of the sane conpound and m xtures of different

305&“ Of digfs ﬁo@b%’ﬂ @@Péﬁlgdfﬂe fa%PPa%Q%JérQQ%%%R%’HsEPR éﬁs th2@e1eéléd'

EspeC| Iy preferred anphi philic conpounds and/or the sa r eof
accor di ng tofmm:tnmgmm @n&t&tmgmfeﬁwﬂs;tb‘l a}Cld.I aleicdadid nealniyc adidi ste@heni cal
Abstracts Nurrbe

3 ium,salt): 67254-28-8 DWVPC.
30450 6 ARG TRAIGATR Aok By actis 35 raride Ak e ARG 2Bt add oy 7 50- 4
DOPC. 4235- 9%6@1@5@8@@%&%%@&Eveﬁaaeiezg?efgm,@@@fanym@asasaeﬁh

each case independently selected from the group consisting of myristic acid,

20 oleic acid, palmitic acid and stearic acid.

Thus, in the fatty acid esters comprising more than one fatty acid, the fatty
acids can be all the same or different. For example, in a fatty acid diester,
both fatty acid moieties can be the same, e.g. both oleoyl or both palmitoyl,
25 or different, e.g. one oleoyl and one palmitoyl. Alternatively, fatty acid
diesters or triesters can comprise two or more different fatty acid moieties in

a mixture, e.g. a statistical mixture.

Thus, preferred amphiphilic compounds according to the invention are

30 preferably selected from one or more of the following formulae:



SPC. 97281-47-5. Especially preferred anphi philic conpounds and/or the
salts thereof 15according to the invention can preferably al so defined by

t heir ChewDcall/osbebracts Numbers (CAS- Numbers): DOPG ( s@dirmpeaalon’)3oe
67254-28-8, and/ or DWMPG (sodi um sal t)3567232-80-8 20From a t oxi col ogi cal

poi nt of view, negatively charged or uncharged anphi philic conmpounds may be
preferred over positively charged anphiphilic conpounds (Recent advances in
tunmor vascul ature targeting using |iposomal drug delivery systens Antr S Abu
Lila, Tatsuhiro Isphjda, H roshi Kiwadaq Expert Opinion on [gug Delivery,

DA 10. 1517/ 17425,2@9032899328. 25 es of negatively |ghﬂged a

anphi philic conpoungs—OiciRide, but are WorOTRted to: —O—R

di ol eoyl phosphat {dyl|gl ycergl ( G rAdlmfri st oyl,phas ti qg(i gl ycerol (DWPGQ
30di st ear oyl hosg%i_d —gﬁ(gcer ol (D%W@a‘réto%ngmcer oph sp’r(bgw‘@é:er ol
(DPPG) 5 Exanpl es, of Ine ¢ anphi phiki cJco ds include,, bu e get
limted to WO HOTL/ ogjgaglépcw EP0ROT 0D 7395 N a5 - R"/f_aé R

di st ear oyl gl ycer opftbsphoet hanol armi ne (BBPE). Exanpl es of poRitively charged
anphi philic compounds include, but are not 5limted to:

di myri st oyl pWbSfgiat i dyl chol i ne (DMPC) di ol eoyl gl ycer ophosphochol i ne ( DOPC)

Cothe 1 hvent] o8 Thaifor A ana etk rReReRYe Rt AT e Ak plres e B8ltted ccor e 19

di ol eoyl phosphafrbghyl ImeafIobth(XHEhy@fhiic hBRtieedindre préferdty iefi H,
pr ef erﬂﬁl y as defined by the S-Nufrber 67254-28-8. An especially preferred

anphi phr'l i ¢ conpetind aadeethdi ng to the invention
preferably with the proviso that only one or two of R', R?, R, R* and R®

are other than H, and more preferably that only one of R' R% R® R*and
R’ is other than H;

B) R? R® and R® are independently from each other are selected from
H and R®,

wherein each R%is independently selected from the group consisting of

15

i) fatty acid moieties and fatty alcohol moieties, preferably fatty acid
moieties and fatty alcohol moieties as described herein and especially
fatty acid moieties as described herein, and
20 i) hydrophilic moieties, preferably hydrophilic moieties as described
herein;
with the proviso that one or more of R?, R® and R®, preferably two or more of
R? R and R® and especially all of R?, R® and R® are R®,
and with the further proviso that only one or two, preferably only one of R%is
25 a hydrophilic moiety;

and the salts and/or stereoisomers thereof, and preferably the salts thereof.

Thus, more preferred amphiphilic compounds according to the invention are

preferably selected from the following formula:
30



15 and/or for use according to the invention is

di nyri st oyl phosphati dyl gl ycerol (DMPG and/or the sodium salt thereof,

pr ef er ablwoasidepizaed by t he CAS- Nunmber 67232- 80- 8. PCT/HP3}10@o13p©Si t i ON
as described herein and especially asglescribed in one or 20nore of the

par agr aphs nunbered [1] to [6] or [1] to [7] and preferably al so as
described in the paragraphs relating thereto, conprising a) 12 to 90 %
preferably 12 to 60 % nore preferably 15 to 40 % and especially 20 to 40 %
of at |east one oligopeptide, Hreferably at |east one cyclic oligopeptide,
nore preferably at | east oneHal\ go&eti de or cyclic 250l igopeptide as

descri bed herein, said oligopepfid oR cyclic oligopeptide having a
solubility in water at 20 C Hef\\m;ea_lg(ag/m and 25 nmg/m, preferably
between 2 nmg/mmM and 20 ng/m, fpre-preferably between 5 ng/mM and 20 ny/n,
nore pgeferably between 2 Land2R°ny/ M, nore preferably between 5
ng/ M and 15 ng/m, even nor ef erably 30between 3 ng/m and 10 ng/ m,
even nore preferably between 6'hg/m and 10 ng/m, and especially between 5
ng/ M and 9\5’%@“ b) 0.01 to 60 % preferably 0.01 to 40 %, nore
preferably O. to 20 % even nore preferably 0.01 to 10 % even nore
preferably ORYRYand 8°Are ind&Pedaehti( D62 8REN bERICHE/RILISS fronf6 - even nore
preferably 0.05 tQs5 % and especially 0.1 to 10 %or 0.1 to 5 % of one or
nor e anphi ph'l"lqné’ I%orrpounds, preferably one or nore anphiphilic conpounds as

descrikhed h b ); Q Y, : 9 nore
preferably Z\gﬁ%%l%g.aggﬁzls mﬁ&%ﬁaﬁgzsﬁegﬁfggﬁ@ht%@@ gp%gn g%"aﬁé’i/d

especi al | y apfatty dd dInaietiembrd fatty alcohbbempieatiess prefeetbly faitysasid afoialies b) and
c) nmakes up to or, nore % ..preferabl. or. nore % e preferably 90 or
nore % eve@%@ﬁ'@?%‘?'dﬂ?'ﬁt'g%aél SSF'X?IS?'@fe'B\?éW ?ﬁﬂe@%&gﬁg}’éﬁﬂl 95 to
99.9 % and ayBRSI8!dsYdddIBel he?Sindaky of the total conposition. A

Conposi tion as described herein and especially as described in one or nore

of the par aghdydsophilihaaietigs] prafergtdy hydrdphjlictrooleties asddgsosibeddtgrginal so as
descriped in ragraphs rel ating thesefwo Bgprisin oa) 12 to 90 %
preferably 1‘%'&}51@_1%6%%%%&@?8%@@“3% ?{FB? o)i(?ncﬁgr,eorﬁfeépg}y;%({/orl@q%o 0 A
and especi al R, ROah®RE@nk éfpedlallyelisdt RMR AriDRPar Rde, preferably at |east
one cyclic OlrlgggOpeptl de, nore preferably at |east one oligopetide or cyclic
ol i gopept i deangwithdbe fyythemupvisa thabenly Sinegriwe: perfeably polyi enebf Bojsept i de
havi ng a sol upiLi Lty r at 20C between 1 ng/m and 25 20ng/ m ,

pref erably b%ﬁ%@#ﬂfc%%ﬁand 20 ng/m, nore preferably between 5 nyg/m
and 20 ng/ mandiiecsgitsedrad/absterdésisveers thergbfrandlefehably/the sat®tiserebef er abl y
between 5 nmg/mmM and 15 ng/m, even nore preferably between 3 ng/nm and 10
my/ m ,2&ven nore preferably between 6 nmg/m and 10 ng/nm, and especially

bet ween 5 ; 0 A to 30 %
nore pref e?gt)ﬂs-’ %R}gﬁ?gwl egé'? ée{%/8&“’%'@%?‘2‘?‘@5@?55@&8@"?%%1@‘%% even nore
pref erabl y (Un@éntian are)prefierablypsaiectetyfrdim the followifig drnauia: or nore

anphi philic conpounds, c) 10 to 89.99 % preferably 20 to 89.99 % nore
preferably 30 to 84.99 % even nore preferably 40 to 84.99 % even nore
preferably 50 to 84.95 % 30andyespecially 60 to 79.95 % of water, with the
provi so that the sumof a), pLg\and c) nekes up to 70 or nore % preferably
80 or 2fore % nore preferably 9p—oOmR'e % even nore preferably 95 or nore
% and especially 95 to 99.9 I%\o1 the tgtal conposition.

—O—R
Hﬁ—O—F\’c
H
wherein
30 a) both R? and R® independently of each other are selected from acid

moieties and fatty alcohol moieties, preferably fatty acid moieties and
fatty alcohol moieties as described herein and especially fatty acid



WO 2011/ 069629PCT/ EP2010/ 007396 -47 - Preferred in this regard are

ol i gopepti des or cyclic oligopeptides which conprise the

Arg- A y- Asp-28ubiseqaence. 5 A Conposition as descri bed heceirrangdosBspeci al |y
as described in one or nore of the pajagraphs nunbered [1] to [6] or [1] to
[8] and preferably al so as described i n the paragraphs relating thereto,
conprising a) 12 to 90 % preferably 12 to 60 % nore preferably 15 to 40 %
and 10especially 20 to 40 % of a cyclic oligopeptide selected from

cyclo- (Arg- G yndieBieRY eidEDE] herei @h8-RAE G K drophicibietyprefepdtsly tahe

pharmaceutical |y acceptabl e dervatives, solvates and/or salts thereof, and
preferably sel dydeephikomoisty as-descebesl hereip, DPhe- NMeVal ) and t he

phar maceuti cgl | ¢ I ving a
15sol ubi | | tygi %ﬁfﬁ%ﬁzﬁ%ﬁéé?ﬁ@ngﬁﬁo %5;??19 §§fe%§‘dnﬁ8h%?ée] erably

bet weep 2 ny/ Mimeiatle®@nddaty alcohobmpleties| prdfgrabiy fetyracid mistiesiadd 20 ng/ ni
nore preferably between 2 ng/m and 15 /m, nore preferably between 5
ng/ M and 15 noaty ?'C@D@h"ﬁﬁ@srﬁ%‘#%ﬁ%@le? elReand sspegially By a®d g/ ni, even
nore preferabl : ihal nbs
o/ i "and- o my Aetey og dypRbetl pefin oY, &g hAHORNETREES pricrably e
preferably 0.0hydeoptilicdmodete asrdeseripedthereib] gr 0. 01 to 10 % even nore
preferably 0.05 to 10 % _even nore preferably 0.05 t % and especial ly
b5 to 10" cr®) oo R ang B isepnisatius! sesoiesis sefecled baBbatin
preferably one Q& icBRb| i i Psst hg, and O
Dot e 88 3o o "oieliBs ?Bﬁi’égg9{°§“85ﬁ§é&%§pﬁo@§§apb?’§%§’§%‘f'§ Teletiés 88, %
even nore pref datiphicobol mnoictese®s desoribedspreirahng egpecisllyfatly adidwat er, with
the proviso that the sum of . b) .and Q)a makes up,.to 70. or nore %

br of r abl y 80 ShoiRfs S5degsrBad néteis Ana s FigdBolis Maisk, afetach =
30preferably 9%Hréphi®riietyueHdseriBe@MRi&ihabl y 95 to 99.9 % and especially
98 to 99.9 % of the total conposition. WD 2011/069629PCT/ EP2010/ 007396 -
48 - A Conpoand thsmsakts dedier stargoisemsrs thergot gnecpreferablysthgsaltsithereafn one
or nore of the paragraphs nunbered [1] to [6] or [1] to [8] and preferably
al so a¥5described in the paragraphs relating thereto, conprising 5a) 12 to

90 % pref eraihyrelyard @ RS, RY andice RiTthE ayabdphillEricietid teamefearablyci al |y 20
to 40 % of cyclo-(Arg-d y-Asp-DPhe-NveVal ), nore preferably of an anhydrate
of the innerSelgrieddromytbe @reup gousisting gt DPheNMVeVal ) and especial ly of the

roferably. hivi mOeE0ma POk, R er at 20 10C bet ween’ 1 g/ - and 25
To/ i and 200G EOr RO AE PRIy RN R B Ot B o e
M and 107G R e S0sKerEP4h| | between & mgim  and 10 mgim , and
especi al |y behwegrh 33),-SOsH, -(SO2-0)u-SO3Na, -(SO2-0)u-SO3K, (SO02-0)w-SO3"
v) «(CH2)s-OH, ~(CH2),-ONa, -(CH2)»-OK, -(CH2)n-0", -(CHa2)a-NHs,
~ +(CH2)a-NH3", <(CH2)s-N(CH3s*, (CH2)n-PO3H, -(CH2),-PO3Na,
25 «(CH2)n-PO3K, «(CH2)n-PO3", -(CH2)y-0-PO3H, -(CHy),-O-POsNa,
~(CH2)n-0-PO;K, -(CH,)n-O-PO5”
vi) ~(CH2)n-(PO2-0)-POsH, -(CH2)n-(PO2-0)-PO3Na, -(CH2)n-(PO2-O)x-
PO3K, -(CH2)n-(PO2-0),-PO5",
vii) -(CH2)s-(802-0)y-SO3H, -(CH2)n-(SO2-0),-SO3Na, -(CH2)a-(SO2-O)y-
SO;3K, -(CH2)n~(S02-0),-S0s3,,

wherein

30

nis 1, 2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2,



15ng/mM and 9 nmg/m, b) 0.01 to 60 % preferably 0.01 to 40 %, nore
preferably 0.01 to 20 % even nore preferably 0.01 to 10 % even nore

pr ef er ablwoQo0Bepe2910 % even nore preferably 0.05 to Sreaardoiespses al |y
0.1to 10 %or 0.1 to 5 % of one or 4gre anphiphilic conmpounds, preferably
one or nore 20anphi philic conpounds as descri bed herein, and C) 10 to 94.99
% preferably 30 to 89.99 % nore preferably 40 to 84. 99 % even nore
preferably 60 to 79.99 %and especially 60 to 79.9 of water, with the

proviso that theissun, & ofd, preferably )2 P8 ehdWbpeiall) Por apre % preferably
80 or nore % nore preferably 90 or nore % even nore 25preferab|y 95 ¢'/0

or nore, even nwﬂ%1p2e$@fébppef9@m)b19@093%%63@%%@@ alorg, 98 to 99.9 % of

t he total corrp f o) sition
compr i ng =) D518 b5 9 4 efdpll 1, S0V pRRB ARG 8 PHRELI 08 (o 40
and 30gspeci al |y11321) 2,3 éﬂ4%referablyl ’e'&Zsbr 8amdadspgaixdlytt de2; preferably at

| east one cyclic olrgopeptrde nore preferably at |east one oligopetide or
cyclic olig Pl de as described herein, said oligopeptide or cyclic

o) S0Pt S5 RPN A oty Ppfol RS IR g 30 20

and 20 rrg/m haitid I%h@hrhé’nhﬁé & Rulfatidyl Ended Sufai rndnnerm@e ref erably
bet ween 2 rrg/ mﬂﬂfagr?l)d 159 /m, mrtgepref etri%jbly betweendwgé ng/ mM an '15 ng/ m ,

even nore pr@?%ﬁzﬁﬁ“ﬁ@ib%\%@hﬂ@f%ﬂm and 10 ng/nl, even nore preferably
betwee{06 ng/mM and 10 ng/m, and especially between 5m/mM and 9 ng/m ,
b) 0.01to 60 % preferably 0.01 to 40 %, nore preferably 0.01 to 20 %
even nore prfiterregbyd @ R, R'baﬁ@/o?/d?ceherhydm;mililfmfom“timlarreOE.\[éﬁ morel0 % even
nore preferably 0.05 to 5 % and especi al o0 10 %or 0.1 to 5 10% one

1 0.1
or nmore anphP} bl $&) 9rfEf§“ '%%B&L!Feeo'i'%%tr'ﬁgﬂﬁ fatty acid nono-, di- or
ol yesters ||d | - pol yol es, and derivatives salts
gndyor al cohlél a?@&?hgdj&ﬂ 'an %tti aloco%ol m)no- - or polyethers
of phosphati gyl uldgat,i. d oI ol d/ or
al cghol gt es ﬁ: r(Pg @5 56:1'_(1) -XI!’B ﬁ)g-ﬁ/ﬁN% 'gbé ¥ é\)‘%@t gv%ﬁgg nor e
referdd t 04 i r 0/ and
gspem ally g%) XC%)”g(g‘gfq%sz 6rik|pérrg(’grl 6}€ ?‘?’hg)f‘he p ovr%go ch(at t he sum of
a), b) and c) mugf_g qu/g*o (éhgr q_@)% g%qusgg.liy_(gﬁz @mg % nore .

preferably 90 or even rmre pref %' or even nore

preferably 95 t C?Q)ﬁ:’@gﬁnQCPﬁRqﬂO@" L(E%ang p@3p|9 @;ﬁ%;)l @‘pdgﬁat ot al

conposi tion. Preferably, sai d ol i gopeti or cyclic oligopeptide as
descri bed her er.rch_g)nsglpe@%}ed.(dzﬁgmcggpc(bp, (Arg- G y- Asp- DPhe- NMeVal ), an

anhydrate of the inner salt of cyclo-(Arg-Qd y-Asp-DPhe-NwveVal) and the
crysta20ine f orwhéteinf the 25i nner salt of cyclo-(Arg-d y-Asp- DPhe- NMeVval ),
said ol i gopeti de or fyforﬁ preferably 1, 2 or 3 and especially 1 or 2, and
vis 1,2, 3 or 4, preferably 1, 2 or 3 and especially 1 or 2,
and/or
iv) an ethanolamine moiety, a choline moiety, a phosphatidyl moiety, a
25 phosphatidylcholine moiety, a sulfatidyl and a sulfatidylcholine moiety;

and a salt or other salt thereof.

With regard to R?, R® and/or Rc, the fatty acid moieties are preferably
selected from the group of:
30 O

/U\ (CH,)CH, ,



ol i gopepti de preferably having a solubility in water at 20 C between 1
nmg/ M and 25 ng/m, preferably between 2 ng/m and 20 ng/m, nore

pr ef er ablwoletmvesed?92 ng/ M and 15 ng/m, even nore pref ecalmpgolomoiseen 3
ng/mM and 10 ng/m, and especially lg%tgv\pen 5 nm/mM and 9 ng/m . 30 Even
nore preferably, said oligopetide or Cyclic oligopeptide as descri bed
herein is selected fromcycl o- (Arg-d y- Asp- DPhe- NMeVal ), an anhydrate of
the inner salt of cyclo-(Arg-d y-Asp-DPhe-NwveVal) and the crystalline form
VIO 2011/ 06962RBCH FPROLY 89733f pretérabhy¥ to0atdifi biiemotalpreffably 6 to

cycl o- (Arg- A y- Asp- DPhe-NVeVal ), said ol i gopetide or cyclic oligopeptide
preferably h&}ing a solubility in water at 20 C between 5 ng/nm and 20

ng/ M, nore preferably between 5 ng/m and 15 ng/m, even 5nore preferably
between 6 nmg/mM and 10 ng/m, and especially between 5 ng/m and 9 ny/nl.
[ 10] npositi gn as descri bed herein and especially as described in the
par agraphs nu/r;gﬁged [6] and/or [9] and preferably al so as described in the
10par agr aphs Lng_t| t whepej ot phosphati dyl - or

sul fati dyl - pol yol Léﬂgpe?étgﬁe'é'é)ﬁ 3obﬁ2$lfa) &E'm yphosphati dyl gl ycerol ,
triphosphati dxl I.[Ycer ol , di phosphatidyl gl ycerol, nonophosphati dyl gl ycerol,
and/ or w e% pol ysul fatidyl gl ycerol, trisulfatidylglycerol,

di sul fatidyl gis/¢es 2b, niiné ptEeRatsty Bltbatg, @vkalmery Pleferabll/ #to tbangal ts

t hereof. [11] Conposition as described herein and especially as described
in one or noespesialyfetqpiBagr aphs numbered [1] to [10] and preferably al so

as 20d8cribed jin th r relati i the fatty
acids are i n%éspgﬁ%gnﬁc@gfiggiﬂg 1ft§o%rbﬁ% %%%E)B/o}l?g{?ﬁgq %'?a ol eic acid,
nyristic acigspgdmdllyi 1,iZop8i d, stearic acid, margaric acid, arachic acid,
behenic acid, erucic acid, linolic acid and linolenic acid, and b) the

fatty al coholis 20 maerseReaienably 349 46 aven maremiefealbly® ok aadi ng of

250l ei ¢ al co . j st .cqal cohol, palmtic alcohol, stearic al cohol,
margari c al c%%o?'%%%{)g%l cohol , behenic al cohol, erucic alcohol, linolic
al cohol and preferabty withltise pviso that the stat ofyp and d isditetd0s more prefteaklydent | y

select®d fromthe acyl residues of the fatty acid cording, to .and/ or
30d) the fat?o 2bceYEN MATEETSerably & R and &sprgialeDAP AR FHAT WHE tF Ky |

resi dues of oo '
oL 069629@%/‘%'?8%%}%0 g@%ﬁf%, A& Histd 80 hore Peferably 6 to 25, even

more preferably 9 to 23 and especially 11 to 21;

o
0§ [
(CH,);—(CH);—(CH,);—CH,

wherein
p is 1 to 20, more preferably 3 to 18, even more preferably 4 to 15 and
especially 6 to 13,
25 qis 0 to 6, more preferably 1 to 5, more preferably 1, 2, 3, or 4 and
especially 1, 2 or 3,
ris 1 to 20, more preferably 3 to 15, even more preferably 6 to 12 and
especially 6, 7 or 8, and
s is 1 to 20, more preferably 1 to 15, even more preferably 1 to 10 and
30 especially 1 to 5,
preferably with the proviso that the sum of p, rand s is 4 to 30, more
preferably 5 to 25, even more preferably 8 to 22 and especially 10 to 20



- 51 - [12] Conposition as described herein and especially as described in
one or nore of the paragraphs nunbered [1] to [11l] and preferably al so as
descri bedwpnotieoqar agr aphs rel ati ng thereto, wherei n arpmigpkéloioe73e@nmpounds
5and/or the fatty acid di- or polyestgygs of pol yphosphatidyl-polyoles are
selected fromthe group consisting of diol eoyl phosphatidyl gl ycerol,

di nyri st oyl phosphati dyl chol i ne, di stearoyl phosphati dyl gl ycerol,

di ol eoyl gl ycer ophosphochol i ne, di pal m t oyl gl ycer ophosphogl ycerol ,

di st ear oyl gl gnéﬁomphﬂsuhbqﬂbhmomhatrﬂwaaumggpphplsarhdmilsiﬁltofﬁﬂ irmmeand soy

10phosphatid holln d the pharmace ab| erv ves,
salts and/or gt%?‘}k RéFR Qfe@fef%%"y { €F|a§¥3 n and
especially agng@ﬁcrl bed in one or 15nore of the par agraphs nurrbered [1] to
[11] and preferably al so as described in the paragraphs relating thereto,
wher ei g anphi philic conmpounds and/or the fatty acid di- or polyesters of
pol yphosphati dyk- pol yol es are selected fromthe group consisting of

di ol eoyl phosph)ai\indyl gl ycerol, dinyristoyl phosphati dyl gl ycerol,

di nyri st oyl pho atidyl chol i ne, 20di st earoyl phosphati dyl gl ycerol,

di ol eoyl gl ycef ophé@bla%c‘r(GIHzHQH W&h@m@éhy@ﬁg@h@ﬁgﬁo@ﬂger ol ,

di st ear oyl gl ycer ophosphoet hanol am ne, egg phosphati dyl chol i ne and soy
phosphat i dyl ehereine, nore preferably diol eoyl phosphatl dyl gl ycerol and/or

di nyri st oyl phos yce nd peci al

i myr 1 Spoy! pRES AarCdtEelegRbly e 5 eromalRiclamabbabity 12:abt abi e
dervatives, gahddsa g/pbrglcoholates thereof. If the conposition according
to the invention conprises conpounds and/or 30excipients other than a), b)
and c), sai dqcs)ﬁﬁo@:dsorarmefmablxc‘i o 8rmereapeeferablyed aB) ¥, ared anded from
further actlve |n$%F?hZ é preferably further pharmaceutically active
|ngred|ents xci pients and/or auxilliaries, preferably

phar maceut i cplsl ¥ terg0einadié raérabgy 81bs| Sa@déﬁrm&%rb\‘érably%to 158@nd

2011/ 069629PCT/ EP2010/ 007396 - Exci pients and/or auxilliaries and
especi g kly pﬁ%ﬁ%@%@b@ﬂ@aﬂl9n@ccetable exci pients and/or auxilliaries are

g]?ml al g?ﬁgén |%t’ ?%Or{gr%g?egﬁlgpﬁgsigg éqg%%’gﬂ %63 Fsﬁu‘f%ﬁgopel a, and/or

Deut sches Aregsedialtyt ¢/ Deel3, preferably in the respective current version or
newer. Prefer ablfl t he conpaositions according to the invention do not
conprise act}igel %épe@Pé%PEeféﬁw 1#adS, exen snergdaiefarablys! ts1@egvated herein.

10 more preferably 3 to 8 and especially 4, 5, 6, 7 or 8,

preferably with the proviso that the sum of p, rand t is 4 to 30, more

20
preferably 6 to 25, even more preferably 8 to 22 and especially 10 to 20
and/or with the proviso that the sum of p, q, r, s and t is 5 to 30, more
preferably 7 to 25, even more preferably 9 to 23 and especially 11 to 21.
05 With regard to R?, R® and/or Rc, the fatty acid moieties are even more

preferably selected from the group of:
0]

/U\(CHZ);—CH2=CH2—(CH2)7—‘—CH3

O

30 /U\
(CH,);~CH,



More preferably, the conpositions according to the invention do not
conprise further pharmaceutically active ingredients other than the

ol i gopeptwaestiasoetef i ned herein. 15Preferred excipi ent sPChmEP@ie/00130¢ ar e
not limted to tonicity agents and/ argpreservatives. Preservatives in this
regard preferably are antim crobial preservatives. Exanples of
preservatives, preferably pharmaceutically accetable 20preservatives are
known in the art, e.g. from Swarbrick, Pharmaceutical Technol ogy. Exanples
of pharmaceuti €l |y accetabl e preservatives are given in the table bel ow
25 - 53 - Tablle 1 Commonly used preservatives and their preferred route of
adm ni strati on? I(@ﬁe)mu{t;i_lve Preferred route of adm nistration Benzal koni um
chloride I'M inhalat?dh, nisal, ophthalmc, otic, topical Benzethonium
chloride IM 1V, ophthalmc, otic Benzoic acid IM 1V, irrigation, oral,
rectalg topical, vaginal Benzyl alcohol Injections, oral, topical, vaginal
Bronopol Topicgh Butyl paraben Injections, oral, rectal, topical Cetrimde

(CH,);7CH,

0

10 )J\
(CH,)=CH,

A
.5 (CH,)g~CH;
Js
(CH,);>CH,
20

X
(CH))CH,=CH;—(CH)7—CH,
o)

25 )j\(CHz)gCHfCHz—(CHZ)?—CHs _

and, in case of the unsaturated fatty acid moieties; all stereoisomers thereof.

With regard to R?, R® and/or Rc, the fatty acid moieties are even more

30 preferably selected from the group of: |
the fatty acid moieties are selected from the group consisting of myristoyl,
oleoyl, palmitoyl (corresponds to palmitic acid), stearoyl, margaroyl ,

arachidoyl, behenoyl, erucoyl, linoleoyl and linolenoyl.



Topi cal , ophthal m ¢ Chl or hexi di ne Topi cal, ophthal mc Chlorobutanol IM IV,
SC, inhalation, nasal, otic, ophthalmc, topical Chlorocresol Topical

Cresol | Mvointvemge@emal , SC, topical Ethyl paraben Oral, w®opiEpadioionidar ea
Topi cal Methyl paraben IM [V, SC ophhal mc, oral, otic, rectal, topical,
vagi nal Phenol Injections Phenoxyet hanol Topical Phenyl ethyl alcohol Nasal,
ophthal m c, otic Phenyl nercuric acetate/borate Ophtal m c Phenyl nercuric
nitrate 1M ophthal mc, topical Propyl paraben

With regard to R?, R® and/or Rc, the fatty acid moieties are selected from the

group consisting of myristoyl, oleoyl, palmitoyl and stearoyl.

Especially preferred amphiphilic compounds according to the invention are
preferably selected from dioleoylphosphatidyliglycerol (DOPG),
dimyristoylphosphatidylcholine (DMPC), distearoylphosphatidylglycerol
(DSPG), dioleoylglycerophosphocholine (DOPC), '

10 dipalmitoylglycerophosphoglycerol (DPPG), |
distearoylglycerophosphoethanolamine (DSPE), egg phosphatidylcholine
(EPC) and soy phosphatidylcholine (SPC), more preferably
dioleoylphosphatidylglycerol (DOPG), dimyristoylphosphatidylglycerol
(DMPG), distearoylphosphatidylglycerol (DSPG),

15 dioleoylglycerophosphocholine (DOPC), dipalmitoylglycerophosphoglycerol
(DPPG), even more preferably dioleoylphosphatidylglycerol (DOPG),
dimyristoylphosphatidylglycerol (DMPG), distearoylphosphatidylglycerol
(DSPG), dipalmitoylglycerophosphoglycerol (DPPG), even more preferably
dioleoylphosphatidylglycerol (DOPG) and dimyristoylphosphatidylglycerol

20 (DMPG), and especially dimyristoylphosphatidylglycerol (DMPG);
and/or the salts thereof, preferably the salts described herein, and especially
the alkaline and/or amonium salts thereof. Also preferred are mixtures of
said amphiphilic compounds and/or the salts thereof, preferably including
mixtures of different salts of the same compound and mixtures of different

25 salts of different compounds.

Alternatively preferred amphiphilic compounds according to the invention are
amphiphilic compounds which comprise two different fatty acids, fatty acids
as described herein. More preferably, these amphiphilic compounds are

30 selected from
myristoylstearoylphosphatidyicholine (MSPC),
myristoylpalmitoylphosphatidylcholine (MPPC),
myristoyloleoylphosphatidyicholine (MOPC),



IM IV, SC inhalation, ophthalmc, oral, otic, rectal, topical, vaginal
Sodi um benzoate Dental, IM IV, oral, rectal, topical Sodium propionate

Oral Sor bwo 2aci/ig9é»al , topical Thinmerosal IM 1V, SC, ophThEzRetop7306i C,

topi cal WO 2011/ 069629PCT/ EP2010/ 0Q74896 - 54 - Preferred preservatives,
especially preferred preservatives for s.c. fornulations, are selected from
the group consisting of benzyl al cohol, phenol, cresol and cresol
derivatives, e.g. chlorocresol, preferably selected 5fromthe group

consi sting opalptieytdtearoyhosphatidylthalineoP8RC), Especially preferred is

phenol . Exanpl es, o i city agenpts, pr é rably pharmaceutically accetable
tonicity ageR®l 'WLO'MQRBO%%%'ax% ngég E>c%‘)rom Swar bri ck, Pharmaceuti cal

10Technol ogysteBF&AISIELABNDS p,é:ﬂ 8o sel ected fromthe group
consi sting of alcﬁva li ?Iﬂ s'? eraﬁFg i'Um chl ori de and/ or potassi um

chl orige, anmoni um chI or| de, gI ycerol, sugars preferably glucose and/ or
fructose, and ur 15 ver...suitab natives to the above given
tonicity agemyg's 8&&%&95%@@9#??8@(@#{’%@ Especially preferred as
tonicity ageﬁﬁlr|gﬁ)ym§bwﬁh§§ﬁr@t,u§i@|jMI MQﬁ@)Thus in the context of the

present i nvention, the water accord é of the corrp05|t|on can
optional l'y b@ygat@yinamtt@mlphp@phattﬂylg}y@rot(cM PG), by isotonic saline or

physi ol ogi c In the context of the instant

i nvention, %H'@) Sé%?’gy£i\%§hﬁ;§t"§}ﬁ@¥¢éc}jl°g§?§ﬁ?z}1 ine or saline for infusion

25i s p’in er abélm:t@y&ﬂé@ﬁlpmmfatiab@yce%lﬂlm@nt % of NaCl in water. More
stearoyloleoylphosphatidylglycerol (SOPG),

myristoylstearoylglycerophosphocholine (MSPC),
myristoyloleoylglycerophosphocholine (MOPC),
15 myristoylpalmitoylglycerophosphocholine (MPPC),
paimitoylistearoyigiycerophosphocholine (PSPC),
palmitoyloleoylglycerophosphocholine (POPC),
stearoyloleoylglycerophosphocholine (SOPC),

20 myristoylstearoylglycerophosphoethanolamine (MSPE),
myristoyloleoylglycerophosphoethanolamine (MOPE),
myristoylpalmitoylglycerophosphoethanolamine (MPPE),
palmitoylstearoylglycerophosphoethanolamine (PSPE),
palmitoyloleoylglycerophosphoethanolamine (POPE), and

25 stearoyloleoylglycerophosphoethanolamine (SOPE);
and/or the salts thereof, preferably the salts described herein, and especially
the alkaline and/or amonium salts thereof. Also preferred are mixtures of
said amphiphilic compounds and/or the salts thereof, preferably including
mixtures of different salts of the same compound and mixtures of different

30 salts of different compounds.



preferably, the conposition is nmade using water (c)) and the tonicity is
adj usted by addition of NaCl as a preferred excipient after the conpounds
accor di ngvoaor)oegsrd/ or b) are added, if applicable. WOPCT/EP2010/007396
2011/ 069629PCT/ EP2010/ 007396 - 55 - _443] Conposition as described herein
and especially as described in one or nore of the paragraphs nunbered [1]
to [12] and preferably also as described in the paragraphs relating
thereto, conprising 5d) 0 to 50 % of one or nore conpounds other than a),
b) and c), sEspetiaiy prederred prphiphikic eoinpeahty andlor\the isafis tkredf s, d2)
pharmaceutical |l y accept abl e exci pi ent erably with the proviso

X r ef ]
that the sun@Rording tB)ﬂ,‘eé')V%t\'anﬁann%[@z%’aBW ‘i'go gefingd by thei Chemjeak er abl y 90

% or nore, NRESrAESNIRELX ANUmMPEYs$: and especially 95 to 99.9 %or 95
to 100 % of the tota corrpo(g;?}élyon.m ?[ 14] Conposition as described herein

and esgeci al DPR(S (skediomi sait): 6725284 nore of the paragraphs nunmbered [1]
to [13] and W§¢r8§)@a g‘lt%o as 15described in the paragraphs rel ating

t her et o, con@ stn ©'to 10 % of one or nore conpounds other than a), b)
and c), sel ephIGisaduRhadiffB6E232-8pld Y accet abl e excipients (d2);
preferably with th?m;)rovi so that the sumof a), b), c) and d2) and

preferably aPSPE (sashurars@lty)10834ds8@8 to 80 % or nore, preferably 90 % or

nmore, nore 2 A ¥=95 % or nore, and especially 95 to 99.9 %or 95 to
100 % of theﬁpgcg'l %%%%Fti on. Thus, especially preferred is a conposition

as desgéi bedDPPG (gbdiwargRit):42867232-81-9 a) one or nore ol i gopeptides as
descri bed herein in the anounts as 25descri bed herein, b) one or nore
anphi philic @5%0@@9‘76950descri bed herein in the anmounts as descri bed

her ei n, : . tercin the anounts as descri bed herein, and d)
one or nore %g%gzgﬁhﬁ?éct ed from30dl) O to 20 % preferably O to 10

(3/0 and especially no or essentially no pharmaceutically active

i ngredi ents other. than_the oligopeptides according to a), and d2) 0 to 20
% pref erabl Swf%aﬁwei%ﬂe/a aw%ﬁmﬁ%ﬁwaeupd@aoéfqrdhq@aﬁ@ therenf

15 according to the invention can preferably also defined by their Chemical
Abstracts Numbers (CAS-Numbers)f
DOPG (sodium salt): 67254-28-8, and/or
DMPG (sodium salt): 67232-80-8

20 From a toxicological point of view, negatively charged or uncharged
amphiphilic compounds may be preferred over positively charged amphiphilic
compounds (Recent advances in tumor vasculature targeting using liposomal
drug delivery systems Amr S Abu Lila, Tatsuhiro Ishida, Hiroshi Kiwada,
Expert Opinion on Drug Delivery, DOI 10.1517/17425240903289928.

25
Examples of negatively charged amphiphilic compounds include, but are not
limited to:
dioleoylphosphatidylglycerol (DOPG)
dimyristoylphosphatidylglycerol (DMPG)

30 distearoylphosphatidylglycerol (DSPG)
dipalmitoylglycerophosphoglycerol (DPPG).

Examples of neutral amphiphilic compounds include, but are not limited to:



WO 2011/ 069629PCT/ EP2010/ 007396 - 56 - nore preferably 0.1 to 10 % and
especially 0.1 to 5 %of one or nore, preferably two or nore and especially
1, 2 or wpharmmmeeati cal ly acceptabl e excipients, 5pref ecalmPgomiontsss he
proviso that the sumof a), b), c) anggd) nmakes up to 80 or nore

% preferably 90 or nore % nore preferably 95 %or nore, even nore
preferably 95 to 99.9 % even nore preferably 98 to 99.9 % and especial ly
99 to 100 % of the total conposition. 10Especially preferably, the above

descri bed codiptsirbylglyeefsiisphéetianefarinkl @SPEKONSi sts of a), b), c) and
d). Thus, also preferred is a conposition, conprising, preferably
essentially consisting of and especially consisting of: 15a) 12 to 60 % of

at | east one i et 1 de. Eﬁ%& ' ' r: b | east

cyclic oli go%g%@g%é% cgftsd %?éc?‘f e %g%ﬂ%mgh@b&ggﬁﬁﬁfﬁéﬁaﬁégéﬁQ%n@tcycl iC

ol i go pepti diapited tate, sel ected fromthe group consisting of

cycl o- (Arg-Q y- Asp- DPhe- NMeVal ), . C 0- (Arg- G y- Asp-DPhe-Val ), and the

phar maceut i C%I}/T}SS}’IS @M%]IXZ’X%E‘QHE%/&MP@M vates and/or salts 20thereof, b)

0.01 to 30 Waiofgog,@%gé}bmgsmoghg"ggém especially 0.05 to 5 % of one or
ouhds, y .anp

nore anphi philic’co prefera hi philic conpounds as decri bed
her ei n, nor esqy phesptstidylobiotine €aAPC).om bl) fatty acid di- or polyesters
of phosphatidyl- or sulfatidyl-polyoles and 25b2) fatty acid di- or

pol yet hers of phosphatidyl- or sulfatidyl-polyoles, and derivatives, salts

and/ or , al cohglpérsrdd@hphiphiic cfinpourit? aoriny to'Mkahveriith AR/oPfoH e d)
Oto 53) % preferably 0 to 20 % nore prefera iI;zé/IIO.OOl to 20 % even nore

preferably oaecordingtodheamaventionds dialgoyiphosphatidylghycesald DEIP@d aadBudbepounds

nar edi ont s, R pkeor Biefflepl. of BS1Res L9 AEIIREMTBHLY P 2 ao

sel ected from d2) pharmaceutically acceptable excipients. WO
2011/ 069629PCT/ EP2010/ 007396 - 57 - Preferably, the conposition according
the i nventi ofn @sResiaY Pseferredamphiphilic compoysist aceniding torBe gvendionmor e

ol i gopepti de N ks , apl: e solid
par {1 ofes, - VAL Rt AarBRTs 1nOURICRHBH  dRHERABAEAo Rk RAPCESI
cont ai ns at (DMPG)arpior thersodiymrsaittheof | pveferablyods defiredby tlop@RAIS-des as

olid mcro particl ef er abl ended or endabl e solid mecro
;arlti cl es. 10um Ier6%§32-pé0-8, y susp susp sol i

[8] Composition as described herein and especially as described in one or
20 more of the paragraphs numbered [1] to [6] or [1] to [7] and preferably
also as described in the paragraphs relating thereto, comprising
a) 12 to 90 %, preferably 12 to 60 %, more preferably 15 to 40 % and
especially 20 to 40 % of at least one oligopeptide, preferably at least one
cyclic oligopeptide, more preferably at least one oligopetide or cyclic
25 oligopeptide as described herein, said oligopeptide or cyclic oligopeptide
having a solubility in water at 20 °C between 1 mg/mi and 25 mg/ml,
preferably between 2 mg/ml and 20 mg/ml, more preferably between 5
mg/mi and 20 mg/ml, more preferably between 2 mg/ml and 15 mg/ml,
more preferably between 5 mg/ml and 15 mg/ml, even more preferably
30 between 3 mg/ml and 10 mg/ml, even more preferably between 6 mg/mi
and 10 mg/ml, and especially between 5 mg/ml and 9 mg/mli,
b) 0.01 to 60 %, preferably 0.01 to 40 % , more preferably 0.01 to 20 %,
even more preferably 0.01 to 10 %, even more preferably 0.05 to 10 %,



Even nore preferably, the conposition according the invention contains at

| east a part or a portion of the one or nore oligopeptides as solid

particl eswbavimgo@9dparticle size | ess than 250 pm pref ecamprgoloesst han 150
pm nore preferably | ess than 100 pmgegven nore preferably | ess than 50 pm
15 Even nore preferably, the conposition according the invention contains
at least a part or a portion of the one or nore oligopeptides as suspended
or suspendable solid mcro particles having a particle size | ess than 250

pm preferabl Ye\lrmmdré@lﬁeféféblpmomw&%eﬁﬁ@s@bbwly@sﬁ td hert, Q. pro 5even
nor e 20preferab|y | ess than 50 ypi cally, the suspended or suspendable
solid mcro pafaiofloBg a5MeNeaA 'PBF"CrﬁW'éPQ}mf{?oﬁé?fﬁfﬂé% COEATANAEd i n said

conposi tions h%seggﬂg%?rﬁé&unﬁ%% Egﬁ% I&Qr%rh 01!&01 pm preferably nore

than 0.01 pm and wever, even snaller
particke sizes1@teIpO9f % phifgrabdy 30 to 8BOGE %, mmorermetembtysm t84.98c¥%or di ng

to thei tion. Pref |y, jti . i hed h [
oref orabl y. CorPUEMsHE prafprabty BdaROa P and FeRAEAI, POSRIRAGLIA ol | d
m cro partiClyRe tied |P élﬁs&ﬂf‘atﬂﬁe QBﬁmeoPé)' B?Qﬁ@@ ﬂ%ﬁ(ggggicf&gr?o?%dre%? size of

0.01 pmor |ess, eferably 0.1 pmor |less, y 1 30pmor |ess.
M nor armunt;sreiferabﬂy 80 e gaorel %y mope pfefeeaﬁlygm%rmrel %Bsevebyuae | ess, 1% or

|l ess, 0.1% or | es % or | ess, bas unt of, the one
or hore ol SRR 9B opare bt Rire e Bt hﬁa R Y

Per cen%‘gges 98 té DD YL B tiE RS dUrﬁ;B@glﬁ&ll y o w.

2011/ 069629PCT/ EP2010/ 007396 - 58 - Preferably, the particle size

di stributions of the suspended or suspendable solid mcro particles of the

on 01 oL RSRRERLIGH GUBLIRYLY G MO 5L o
preferably byod bﬂlhe—péra@@aplm n@thbjed 1} to 83 gr PlMB%HQ)préfe?ébl@%lﬁn

Al ternatively pref erably particle size distributions of the suspended
or suspendab@% Beserkeciide p@esasra@hésre@ﬁmgﬂeem GMPEFIBI ol i gopept i des

ont ai ned 10, o 0 @ T niks d(50)
= 5- 10 m an / or ‘g?goﬁ a}%%jagyjﬁtéﬁgré% e%rgpffgtcggocéi&rgp%férépﬂrﬂ_ d(50)
= 5-10 pm anth t 50)%an2{)eéi@cm‘rly 2nies40 &6 peat lebbyone efigopeptide, prefenatsgi ti ons

as descri bed herejn, relnthe iSeffectlve erage partig¢le size of the
e o hor et IPBShehe Pdls dlBRpaTide MAaalaicEbiearashate PIOPREIdEOr ange. of

5 pmto 250 pmto 250 pm
even nore pr%‘%‘?%’ BSég@&%aggg%%ﬁb%ﬁQree\?rg‘nsdn@E)ggcgéﬁt eatgﬂ%y pmto 100 pm

and even nnr@llgmp&sfpeldelﬁ@wnlgﬁa pmubdltymﬂwptereai(me@betveeérynﬁglpmami A0 pm 20
Thus, especi al erre 0 d scri bed her ef er abl
ch;rct% Pzelomg r%WXI(Eﬁes” 2%8&?'2%@29 T‘F‘PI(:‘F preferab 368 t"ﬁ%erbne ory
nore ol i QOPGQHg?ﬁﬁ a‘h‘ané(ﬁh{yﬂq 'rﬁo r‘éfér@BEPééMe‘éﬂsz i end ﬁ&@)mval ue in

the range of 5 pmto 150 pm preferabl pm nore preferably 10
pm 25t 0 100 mere preferably bebv@reﬁam/mlmdp‘rﬁ mg/mbven meveprefera@hpr ef erably

25 pmto m n,Ie0e reeabl 20 pmto for, ex a
4(90) of abatNE oA el BN B SLBLavel st Pe'taBl Boveslie, PO afie”.
d(90) of aboyg n?]nﬂ%ncﬁe%&ﬁéll;ﬂlﬁeMS Afy/Mnand 9iddhl of about 40 pmor a
d(90) of about 50 pm
25 b) 0.01 to 60 %, preferably 0.01 to 30 %, more preferably 0.01 to 15 %, even
more preferably 0.05 to 10 %, even more preferably 0.05 to 5 % and
especially 0.1 to 5 %, of one or more amphiphilic compounds,
c) 10 to 89.99 %, preferably 20 to 89.99 %, more preferably 30 to 84.99 %,
even more preferably 40 to 84.99 %, even more preferably 50 to 84.95 %
30 and especially 60 to 79.95 % of water,
with the proviso that the sum of a), b) and c¢) makes up to 70 or more %,
preferably 80 or more %, more preferably 90 or more %, even more

preferably 95 or more % and especially 95 to 99.9 % of the total composition.



30 [15] Thus, prefered are conpositions as described herein or as described
in one or nore of the paragraphs nunbered [1] to [14] and/or the paragraphs
rel ati ng whenatw9s2wherein 10 % or nore, preferably 20 p@CTAEPR010H00TIOE €, nOre
WO 2011/ 069629PCT/ EP2010/ 007396 - 59 g7 preferably 40% even nore preferably
60% or nore, even nore preferably 80% or nore and especially 90% or nore of
the contained oligopeptide according to a) is present in the conposition in
a suspended or suspendable 5solid format a tenperature of 20 C or at a
tenperature of 25 C, preferably at a tenperature of 20 C. Preferably, the
ollgopeptlde according to a) that is present in the conpgsition in a
suspended or Piefepeddnthig rggﬂrﬂ(ﬁrﬁcﬂ"ﬁpﬁﬁﬂt'%e%%?Y%‘P@'@PE@PH@‘?%W{?&H‘ above and

preferably a i tvveen 0.1 to 150 pm and
especially, g&"f‘l E'tblgtltzlfee?\sr gsew?\r?btkﬁ"eﬂsr%gggg et ween 1 10and 100 pm Thus,

prefergd are conpositions as described herein, wherein 20 to 99.9 %
pr ef er abl y 4 % eyen, nore greferabl y

POt 60 5 oRESmpostinnias;iBed Ees %%ﬂﬁ?srma Bt des@iba gt ue e

accor di ng to andré ommgaltaglrébﬁéwu.%mpt]wgs]'cn[4] @maneqﬁeférra@yspendab' e
solid format a tenperaturé of or a enperaturé of 25 C, preferably

at a tenper at ualsogss ¢esapbepriethe paragraphs relaiing thepetacomprising ng to a) that

is present ip 0Si ended or. s solid form has

a particle s?&ifggggr%eﬂri &%’ f;%go %ﬁegem%?yr%febﬁfngga@ §°e 41 t he range

20bet wi@n 0.1 é@pé&ﬂlmfw%%w&l@chdoﬁ?@@éﬁﬂ&‘ Solécted frdmidyelor@ige bet ween
Si

1 and O pm Thus, prefered are co i ons as described herein, wherein

70 to 99 % pr@l')éAéB’rQPB@NMe‘é@) %Yclﬁyf/éfgp@lwéﬂa-@l@h%yai)@@ﬂh% even nore
preferably 90 éﬁéﬁn @c%rg?gée}ng@ &é’rvgt?vésf ﬁ§ ngén&)&‘? Sﬁﬁﬁ'ﬂa{%ﬂ s%‘g ded

ol i gopepti de atcordi ng present

or suspendabl eprefbiathiyf seletied fa:me:vaearg:@yomsﬂmnae;m\mva) aedpes at ure of
25 C, preferably at a tegﬁerature of C. Preferably, the oligopeptide

according to a?p{?'m&ch@'C sé@@?ﬁptﬁh'etmvaismémrﬁﬂ#sr Arefetably,baved aor
suspen?&bl e solhdpfiR) i Wakr at g@p@rﬁétw(?%{\ﬂ gﬁ{@\gaﬂh‘%’\nﬁm F‘Tm{' eferably

a partitele size 1n t'he range bet ween m and C|a

parti/cl e size ?etv\tehm 1/?mgjml beﬁmmghnamnbrb(}ﬂet&r?bly\/ﬂ%tween 5 mg/rpl aRd 20
2011/ 069629PCT/ E 10/ 007396 - 60 - , a preferred aspect of the instant
nvention rel amém? o s APl etWe L BE AN duna/Th e RSl

suspensi ons. ;ﬁq)ﬁﬂ BAd M ﬂﬂ @@bnqﬁo@&e‘f&%bﬁ% etBerry HR‘%P@

preferably dlspersed S conpri si'n I sperse or di sperse
preferably as ahd 10iregtmi; evmmrptmefarabmlmpeeﬁamgbhyamnﬁlmg/mloéndoI id

parti clzéas, andesap(_:‘clg|

H/ getween 5 mg/ml and 9 mg/ml,
b) 0.01 to 60 %, preferably 0.01 to 40 % , more preferably 0.01 to 20 %,
even more preferably 0.01 to 10 %, even more preferably 0.05 to 10 %,
even more preferably 0.05 to 5 % and especially 0.1to 10 % or0.1to 5
%, of one or more amphiphilic compounds, preferably one or more
25 amphiphilic compounds as described herein, and
c) 10 to 94.99 %, preferably 30 to 89.99 %, more preferably 40 to 84.99 %,
even more preferably 60 to 79.99 % and especially 60 to 79.9 of water,
with the proviso that the sum of a), b) and c) makes up to 70 or more %,
preferably 80 or more %, more preferably 90 or more %, even more
30 preferably 95 % or more, even more preferably 95 to 99.9 % and especially
98 to 99.9 %, of the total composition.



conti nuous phase, which acts as the dispersing agent. Typically, such
10suspensions conprise 0.5 to 90 % nore preferably 0.5 to 60 % and even
nore prefwoablyoedszvo 40 % solid particles. Typically, tRETERI0ODBIGI ze of
the solid particles in the said suspeggion is in the range between 0.1 and
200 pm nore preferably 0.1 and 150 pm and especially 1 to 100 pm In the
suspensi ons according to the invention, the continuous phase which acts as
15t he di spersing agent is preferably liquid at about 20C or about 25C,
preferably al @bepbsitioh. asiestrivedchapeinf Biddspedallydas descrberlin griease whi ch

acts as the dispersing agent is preferably liquid at a tenperature of 10C
and nore prefeF’E’dPPfg'ge Bgﬁ%ﬁ@?% umpegsd b’é_to e [ F%[Sé@é‘ﬁé?@?%ﬁ@)/accordi ng

to the inventi g&@é@d@g(ﬂ@eﬁ?@@{%hg%%phg r@atifs r@?d’,rc%rﬁ;ﬁ[]bgﬁ bet ween 20C

and 2040C, nore prefera and espeécially 1nt ange of 0OC
and 40€. PrehpA2ho Y0 YhprefeiaphpdPto 66 Yonmewe peefeeablyr1 Sstosfeidand e sol i d

f i t 25 | tally in the f f h lid,
prefer ably par EF9EaR 20 3 19 % " BuBor bl Sors E RV APy 1 o1 o5, by
partly or totaplefefdbly bahah @i_fat@oﬁfn(asmlelrhaﬁo$eb%|)€+(6\g§rﬁl§fpé%tmpﬁart|y_ or

totally in the formof crystalline particles, tly or totally in
the formof a hNMeValpaod especiphy 0§ thenerystajiinesiormnd1 fof thes inger sathiof cydbt d,

' f f ' f..amor ph d
Crystalli e solt Sly-ASR BRIk MUV, ey helind dsBubing Wiate & 47
Preferaply, thec(sephbeh 1PAGIrhICAMP29imd/MRR, PlefeapfPbéiRdns2 Migaftahd 20 partly

or totally in the form anorphous solid particles, b) party or totally in

the form of cring/ml.imeee peefenablyketween Hama/myasd 20mgiml meretprefarably of a

ther eof . Even RENES: 2ap A7l oGt 3ubE R ap Etsbents i BB T o
solid 10f or m anwy/m, éves fhord prbferzdly betwesenod nidril @indgtPaR/int&veprmbey abl y
the ol i gopeptide as described herein and especially

cycl o- (Arg- G yPrfgtabbnBsien § ma/miand, 0 madmk ans espacialyhetmeentfe
corrposi1§i ons aﬁfd?ﬁw%ﬂ& gtﬁ’\g}"rﬂf? I nvention, are present
b) 0.01 to 60 %, preferably 0.01 to 40 % , more preferably 0.01 to 20 %,
even more preferably 0.01 to 10 %, even more preferably 0.05 to 10 %,
even more preferably 0.05 to 5 % and especially 0.1t0 10 % or0.1to0 5
%, of one or more amphiphilic compounds, preferably one or more
20 amphiphilic compounds as described herein, and
c) 10 to 94.99 %, preferably 30 to 89.99 %, more preferably 40 to 84.99 %,
even more preferably 60 to 79.99 % and especially 60 to 79.9 of water,
with the proviso that the sum of a), b) and c) makes up to 70 or more %,
preferably 80 or more %, more preferably 90 or more %, even more
25 preferably 95 % or more, even more preferably 95 to 99.9 % and especially
98 to 99.9 %, of the total composition.

[9] Alternatively preferred is a composition comprising
a) 12 to 90 %, preferably 12 to 60 %, more preferably 15 to 40 % and
30 especially 20 to 40 % of at least one oligopeptide, préferably at least one
cyclic oligopeptide, more preferably at least one oligopetide or cyclic
oligopeptide as described herein, said oligopeptide or cyclic oligopeptide
having a solubility in water at 20 °C between 1 mg/ml and 25 mg/ml|,



a) partly or totally in the formof a m xture of anorphous and crystalline
solid 15in one particle, b) party or totally in the form of

crystal | iwe 2parvaspe@bes, and m xtures thereof, and especi &CITEPRo1efoeT3abl y are
present partly or totally in the formgf crystalline particles. 20
Especially preferably, the cyclo-(Arg-dy-Asp-DPhe-NveVal) that is
preferably present in the conpositions according to the invention in
suspended or suspendable solid formand/or the (solid) particles,

preferably susprfcediyobetwesspe dafiint ah8 P00 mhh/RMoe mreferablylBétaesh gartly or
totally in the 25form of cr stal line particles. Thus, especially

Ip:]eI ﬁrea(t:l)y OLPE‘%’{/‘&PB" 2Rmalmly mese NW@@&W?G'E' t?zmgffﬁl @ﬂcbﬂér"@@/m‘ gagzglnte
solid for m)and;ﬂg? ?’%%’%gg{%ﬁ érs?ﬁg preter a%ﬂ}dl %%g?gppéfewﬁspended
gt St ey e £
material s as d%@@@tma/rﬂleﬁﬁg ﬁ'se‘éﬁ‘ﬁﬁy E’Pg@e gdﬁ%l%ﬂ%‘% "1'9‘{@" »sgl id formAl.
1 et s it A SR UL

suspended or semmmalpeefesably @Ot 1086 esveist:mpe psefarpbly 005Nt 0 &, v

onsi sting of ol id [ e i bed herein referably
he sol  d-mat e B4t Puglain B %6 8h B0 mheciaty &F tedbShardl 485

consi s]i(?ng of ¥henedrirofeoampAlphili &W's@iéde@ﬁ%ﬁ?”ed are
conpositions that contain cyclo-(Arg- - 10DPhe-NMeVal ) in the form of

suspended orb¥\fal¥agichmonosdlit g pplyestecss of pbosphatilyhpraulfatidgmalysles,

consi sting of e corposi tion tenperature
of hi gher thangrﬁcgglé ts géﬂsgﬁﬁﬁé}%&oﬂoﬁeﬁqu’ﬁ ?ﬂ‘gperabl y determ ned as
descri bed heb2) fartylalt:dmﬂ mic&iwedlb@?‘p@%ﬂ@er@fbi phdspBatidyl- éﬁstﬁiﬁiyl especial ly
preferred are S&gﬂgosmlons that contain the inner salt

cycl o- (Arg-dy leppRRd dREVAIveS; ﬁaﬁﬁénf’@ﬁrﬂ@h%@i@ﬁéh@é& or suspendabl e
(o 15, Par 1 O 68 58140 bRy 3080803 Vo, HOR! IR 4GB o8 0t ©1 1 &

havi ng mel t'i ng/ deco erature or a
sol ubility 20ievemmnere pmfefﬁwﬁbyodélm b and eapediatip BOte heotivated, n t he

that cont ai rPIEFRISPANEn S5k rayisc e 813 . @3): kEBo@eherateev 1o T30 he for m
of suspendedmgfe %!%ﬁéflﬁé@lk/%o or more %, more preferably 90 or more %, even more
preferably 95 % or more, even more preferably 95 to 99.9 % and especially
20 98 to 99.9 %, of the total composition.

Preferably, saidloligopetide or cyclic oligopeptide as described herein is
selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal), an anhydrate of the inner
salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and the crystalline form A1 of the
25 inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), said oligopetide or cyclic
oligopeptide preferably having a solubility in water at 20 °C between 1 mg/mi
and 25 mg/ml, preferably between 2 mg/ml and 20 mg/ml, more preferably
between 2 mg/ml and 15 mg/ml, even more preferably between 3 mg/mi and
10 mg/mli, and especially between 5 mg/ml and 9 mg/mi.
30
Even more preferably, said oligopetide or cyclic oligopeptide as described
herein is selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal), an anhydrate of
the inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and the crystalline form



25(solid) particles conprising or essentially consisting of a solid

mat eri al described herein as Al, formAl, solid formAl, crystalline form
Al and/ orwpabymeeqhi ¢ form Al . The conpositions PRAEPC@OPNi38€ such
suspended or suspendabl e (solid) 30psggicles preferably show an advant agous
sutai ned rel ease profile. Physical principles and nethods for producing or
obt ai ning such solid materials or preferably such (solid) particles of the
ol i gopeptides or cyclic WD 2011/069629PCT/ EP2010/ 007396 - 63 -

ol i gopept i dea1 af th& Imoien salt of bgcler(irg-Sy-dapcDPhedNkeMal)nsaidusligopatite or es
preferably are fornmed spont aneouslr¥ hy contacting said olli g&pbepti de or
cyclic ol i gopeyeiaigoneplide prefefally NaWheg arxalulilityrinwater ahdd st-thedweea or di ng
to the 5inventi f (YA ' r j b i

conmpounds or &g(rﬁg?rhcg? Pv’ﬁé@ml ﬁ\grﬁ @?‘ﬁg*ﬁ%i’% ﬁAeIQ%"? 5%9@%%&1? %Whﬂ %(%‘pou nds,
the lagter pmefepedferabilybetneer @ srgiod and 1@ treyml, Tridsesyemalyresstweehd mat | on
can preferabl)é bE irrgr ov&a and/ or accel erated by exposure of the systemto
moder at e mecW@ANEANd 8B8AY. such as stirring or shaking. However, a
10plurality of alternative nmethods are known in the art. These alternative
met hods preferably include one or nore nethods, selected fromthe group
consi sti ng of10fiCompasiticruas dascijlkead hetein agd gspeaciallyiasidasgribedlin the | | i ng,

hamrer mllin flyid ener L Ling, o0rl ndi uch as dr rindi or wet
r i ndi ng.  pridiagrats aiBERA B aniltd raP R Brdltanly Blho S e dkrfied R he

preci pmat! OparagfaptNidiatiig thelsto OWherdin & phBbpRAtIdYIL ori¥iAEdy ISy 6lesn
precipitation, pH shift precipitation, tenperature shift precipitation,

sol vent evap®icss&leteddrami pi t ati on, sol vent evaporation precipitation, and

the Iike. Suj{ S Ah T ' . . aneh) VO
2004/ 103348, éb@&ﬁ'ﬁ“ﬁ%&@%@&?@n%’?pé‘é%égﬁguﬁ%gﬁge@e&'pﬁ?xgﬂhtb igtyserbll ! ohe
rati o betweemohbphosplaatiiyiylyctesl, andrdi ng to a) as defined herein and the
| i pophilic conpounds | efined herein is preferably in the range

b) as d [ )
bet ween 1: 8 lamolz$l§fat Fgéyciﬁ’%k é’#%'ﬂfﬁde'E'YPﬁéo'rﬁ'ﬁ@@atﬂﬂéft'%%?foi:%‘dand 1: 2, even
nore prefer i between 1:7 and 1:2 and especially in the
P& 1 veaiooplta|GIges), Do ght

range specially preferably, said weight ratio is
about 1:5, abwodfor thelsalts thiecef. 1: 3. 1 n the conpositions according to the
invention, the weight ratio between the oligopeptides according to a) as
defined herei-n and the anphiphilic conpounds b) as defined herein is

preferably i i arbi i idy the
Pinge. bot wech 1 SREHEEoPES MRS P el aR e ol e Rl el e
1000: 1 and lowte ottrenpatageaphsehiembhbied [1) to f0}rantypreferabbeals6@3: 1 and 15: 1
and especi al

o B B S RS B i b Shaby
éggui igoll apibRUbt QRids arelRdépeitdehtlyadifetted Giokn tiRbgrSup3Cbrikistagoeft 20: 1 or
oleic acid, myristic acid, palmitic acid, stearic acid, margaric acid, arachic
acid, behenic acid, erucic acid, linolic acid and linolenic acid, and
b) the fatty alcohols are independently selected from the group consisting of
25 oleic alcohol, myristic alcohol, palmitic alcohol, stearic alcohol, margaric
alcohoi, arachic alcohol, behenic alcohol, erucic alcohol, linolic alcohol and
linolenic alcohol,
c) the fatty acid moietys are independently selected from the acyl residues of
the fatty acids according to a), and/or
30 d) the fatty alcohol moietys are independently selected from the alkyl

residues of the fatty alkohols according to b).



5In the conpositions according to the invention that conprise the

anphi philic conpounds b) as defined herein and especially in the
conposi t iwoHased2di ng to the invention that conprise treTaPRI0PONI3DG C
conpounds b) as defined herein in thesqapounts given in the paragraph above
and al so conprise water according to c), the weight ratio between the

ol i gopepti des 10according to a) and the water according to c) contained in
said conposition is preferably in the range between 1:8 and 2:3, nore

preferably ip2]itompodonas testrided herin &nd evpecriipesi dddeyibed i beerange
between 1:6 and 1:3. Especially preferably., said weight ratio is about 1:1,
about 1:7, amone ofthe pawsimphs sumbstre [11ta[1 Hiane preferably alse@s 3:6. 15 The
conposi tion i i L I : HRESHD!
conposition g%%é(ﬂb%dﬁg tbg p{aﬁ%r?ﬁﬁ%ﬁ%l:agﬁg t'@%%‘%i@%srgg{ Q@BQQ’?{' lone bbﬁﬁ&s

ol i gopgpt i deanqhoeties tttyyadid di-ror polyestensgfqublyptiosphatidg-pdlysles anai n
ingredients of said conposition. I.n.said, c sitions and especially said
phar maceut i c%?'eﬁ‘?@&mgﬁ? 95PN Ccngigting ijg@&m %ﬂ%@@@@@@%@ is the active
i ngredi ent o0g; il img " fistie Iti itions.
Preferably, g‘ai %é(g}%%éﬁﬁggmﬁg%% se gtﬂ; ﬁ%’%ﬁﬁ%‘e%@%@, preferably at

| east 20 % didledyiglyeerophosphacholingogippiniitindgly teroptiosphadlycerot, al

conposition. ,Cenerally, the content of the one, or . | i,gopeptides in
sal8 conpos; AP Rolbsrophasabee fidaolmiss: e88 pudepRalig ShofElaR se)

especi ﬁ)l y p?ﬁéﬁﬂf&ﬁdﬁﬁlc‘%‘fi’h@,r | ess, based on the total conposition. | f
not expticitly stated otherw se, the Bercent ages (9% given with respect to

the instant and#&e pbarmaccuicply raceptablecdervativen, sgés apalforqloeholatasn r espect
30to the corrﬁf??é@j ons according to the invention are preferably sel ected
fromi) perc y weight (% by weight or %ww), ii) percent by volune (%
by volume or %v/v), and WD 2011/ 069629PCT/ EP2010/ 007396 - 65 - iii)
percent wei ght by volume (% wei ght by volunme or % wv, % nmg/ nL or %

e.g.

g/ rr}_) : gFor déa%@“@PSiﬂ@B_,aSMéih?d W’Q\i@i@ﬂemi?}&%ﬁ?s‘\?@%iﬂ e Q0| _urr:aI are
refered an especi a

\FI)\,i th ré@pe’ct n@ﬁé%ﬁ?eﬁ@%@@qlﬁ%aﬁéﬁ?@@ Lﬁﬁgi?ﬁ%@eblﬁ%ﬁféﬁg i ggpept i dgs

acc](c)r di Blg t demgjgmaghé(ptaragralbias aglbgngclblgweitt_s,eﬂﬁerbmdﬁm%mhﬂm dd]apbdl_scciis nor e
refera and. especi a 0 ani no aci ds. e am no acids are

Br ef er abl z sandlor e ?%tﬁ’n?‘ﬁ‘ifjhr%g%}y‘?%%ﬁ?ﬁ ng}&?ﬁ%’g’aﬁa}"d%‘gy%'?ﬁtaﬁ%ti c anino

d dl . arny = z . i ds.
acl ds an Orséléeféaeﬁérﬁ%b)grgwb&h%gmﬁbf‘&%ﬁé%@?&fno é{a?jgglgﬁ@em acl as

Nat ural |y occurring am no ~aci ds, nthetic a or' synthetically
nmodi fi ed nat dinarisfoydpbosphatigy lghycecoladintygristodphosptratidylahioiineki | | ed arti san.

15Pr ef e12b1 YRl By ALY M) T SSHET RSle ST Be RS bR phBeRbING | © am no aci ds
dipalmitoylglycerophosphoglycerol, distearoylglycerophosphoethanolamine,
egg phosphatidyicholine and soy phosphatidylcholine, more preferably
dioleoylphosphatidylglycerol and/or dimyristoylphosphatidylglycerol, and
especially dimyristoylphosphatidylglycerol,
and the pharmaceutically acceptable dervatives, salts and/or alcoholates
25

thereof.

If the composition according to the invention comprises compounds and/or
30 excipients other than a), b) and c), said compounds and/o} excipients are

preferably selected from further active ingredients, preferably further

pharmaceutically active ingredients, and further excipients and/or auxilliaries,

preferably pharmaceutically accetable excipients and/or auxilliaries.



and/ or synthetically nodified naturally occurring am no acids are as

defi ned herein. Preferably, the oligopeptide according to the

i nvent i orwD20H/9€Pi ¢ 200l i gopepti de, nore preferably aPhompdenioe73eyclic

ol i gopeptide. Mre preferably, the alggopeptide according to the invention
is a cyclic oligopeptide, nore preferably a cyclic honodetic oligopeptide,
that conprises an Arg-d@y-Asp-notif, Arg-dy-Asp-sequence or

Arg- d y- Asp- subsequence. 25The Arg-d y-Asp-notif, Arg-dy-Asp-sequence or
Ar g- G y- Asp- Exbiprate BAE/dr auRiliRirisand/ e speciallyepitariritdutically &édetaplel f

RCGD- sequence or, RGsubsequence.. I n the context of the present intervention,

these terns @X@pignts apdior puxilligsiegade kaowgunvhe ant e« friam Suigpdisehesonor e
pref erabl vy, i i N of : ic oligopeptide
and especi al H:/%S(r%e Cgﬁgebﬁysgﬁ%e’ﬁ%rsmr%gﬁ ?fﬁé}gll ?%ﬁﬁ%%{gygg}p ’ixﬁe consi sts of 2
to 6 natur al Phaonacopeig 28nEncopesndBharmadbpeia JaredfonDeatsoties sel ected from

synt hetic am no acid nt hetically nodified natural] WO
PO beieePRG N P S B SIS B Te  or abl v,

or, s
2011/ 069629 PCENSHPEIEN Wiy Porieran]y In
sai d oligopeptide consists of 3 to 6 naturally occuring am no acids and 1
to 4 am no acids, selected fromsynthetic am no acids or synthetically

nmodi fi ed nat Brefetablydberdompasitions dcwordisg t&tkea inventiop def motadsingpriseai d

ol i gopepti de_consi sts.of, 3.t0 naturally occurin m acids and 2 to 3
ani no- a6 ds. ASOIBREPITPS RIS RRBLNE clapKePUHAS RS BefidshBRBincal [y modi {1 ed
nat ur a]E y occuring amno acids. . Especially preferably, said oligopeptide
consi s of 2 to 4 naturally occurring amno acids, 1 or 2 synthetic am no

aci ds and 1 More pssferatdyi tbalcopnpasitignscaconadingdpithe insndignidegnalri no aci ds.

Sai d ol i gopept | fer i j i t d especially
sai d honodet &é‘lngﬁ%??@&@?ﬁd‘%ﬁﬁﬁ%?hﬁcﬁﬁg%Crt'&%ébg%@érgg%@etbgﬁ}@% to as "one
or nore conpeligupeplies ascdufipedibreh. and or "a)", if not defined otherw se.
15 The neaning of the term "peptide" or "peptides" is known in the art.
According to the invention, peptides are preferably defined as am des
derived fro ] I dl ) 1. {6 acid

ol coules (1o eRIEfede FRISar i ar ot SRBL o ohRR SRR G P 0
car bonyl carpraseofatives. Presenvativiesringeis repan prieferabiyhare antinhicfabiatal | oss of
water. The termis usually applied to structures formed from a-am no acids,
but it pref cPSEVHIVES: i ncl udes those derived from any anino carboxylic
acid or amno acid. 25Cyclic peptides and nore specifically cyclic

ol i gopepti des and nmet hods for obtaining themare known in the art.

Accor di ng t oExampies/efrpriesarvatiyes,i preferpblyddrmaraaceptiedllyr addefatpept i des i n

which a bridge or g link is for. bet ween t ani no ids that. are part of
the’ pepdi de Giesebyalives e FinaRBghe 4gt S dram SyibRgk Hesmadkticab woen

am no aci ds ha¥milogy.r eactive 30group (other than the amino and the
carboxyl group that are essential for the respective amno acid),

preferably, such as a sul phide group. Generally, peptides conprising two or

Cycrisea. Fof xaipmeh afBRAgElfisal ocalHERefa BRI 4R GRBHTn TRE'atie

below:

25

30



WO 2011/ 069629PCT/ EP2010/ 007396 - 67 - am no acids that have a sul phide
group can be cyclised under conditions wherein a disul phite bridge between
t he sul phwoeogreaqes of the two ami no aci ds contai ni ng aPSUIEPRIGAOTIPOUP i S
formed. Exanples of am no acids 5havigy. a sul phide group and thus being
capable of formng a bridge, i.e. a disulphite bridge include, but are not
limted to penicillamne and cysteine. Peptides in which the bonds form ng
the ring are not solely peptide |inkages (or eupeptide |inkages according
to the | UPACJalsleet [Carhaionl) Wsédprisepdhtivesadibefprefiriad @éiof peptides. In
this case, the bonds between the reactive 10groups (other than the am no
and the car REPINIYAIGH: t hat are essential for the respective am no acid)
forming the ring are preferably referred to as "bridge". Al ternatively,
cyclic peptides in which the bonds formng the ring are solely peptide

l'i nkages (or| Rresepiatilee | i nkages Peefarred rgutedof Adniikistéaticii e preferably

referred to s According to the 15i nvent| on,

both het er od3gnzadkaniumn ghgsided ¢ Matihalatinnd aasal, epbinalmiss pticdtepicadn be used.
General |y, pgegtid S R TYLS o eferabty—three—ornpre,
even nore pr ;E*éedrz(aégl?oym%ﬁém%f&m)!“éf %%&tg@hﬁ% cgs:{!acn be cyclised. In
principle, tiBernxoidacidof am no|aai fs, itriyatiofy 6tdl Creeil! fopecdl Svatall 1 N t ed.
According t the invention_ the er‘l_i C_pept| dec and _pqnpr‘i ally the ¢eyclic
200l i gopept i| @enzybalsphpl y do noinjeetigns. ssalntanicalhvaginal nore preferably not

nore than 15; norepreferay yet—orethan—1t0—and—especiatty—ot nore
than 6 or 8 gﬁsﬁb?ilci ds. The te*ﬁéméxatural |y occurring am no aci dsf,

"non- nat ur al|IButgiparabemg am no | kijastists, ordld redtyiNtdpaealcal Iy nodified
naturally oqcuring amno acids? are well understood in the art.  However, a

non- exhaust i rﬁ?get_rin&'de of non- nat yT@pical.ephtbalaycds, "synthetical Iy nogified

naturally o ‘ pipo—actds® a.v@—%ﬁﬁnat—ural+y—0ﬁcm~ﬁ—ng—am—m aci ds
can preferakl W'B}Jﬁf‘%h in "TheTégfﬁai’o%oé" ,al%?uma 5(1983), Acadenic|Press,
Chapter VI, (lghiBrobutamiberts angvFiv ¥Veinhaftion, FESST é{i&,y%Pchglniie,rm
"non-naturalily occurring am no|acids" is preferably intended to inc|lude any
smal | | ecul e having at | east |&Rmicalar boxyl group WO

2011/ 069629RPCEHEP20101,007396 =68 ——and—at—teast—one Pt et Yy—Ot—S€COo dary
am no group %@%‘cﬁé%' form ng joﬂé‘%h de bond. The term "peptide" i
preferably iimdresded to i1 nclude m?/im@mbg S@Mopitapt [east one pepiide

ab

bond. The term "peptide" prefel v Bbalso enhraces structures as defined
above havi ng EShwlperabes e | i nkef Orakperieals, terninal groups or side thain
groups whi ck I3id not—antrno—act \]'T t’-\\b\rui‘ atrg—to—the+tnvention,—thenptural ly
occurring am MEUERds are prefe 88'0? sel ected fromthe group consisting of
Ay, ARG, 13 vEmyipAsabersP, AT §IMORS,SC, ophthalmic , oral, ofic, rectal,
topical, vaginal

\* 2

Phenol Injections

Phenoxyethanol Topical

Phenylethyl alcohol Nasal, ophthalmic, otic
25 Phenylmercuric Ophtalmic

acetate/borate

Phenylmercuric nitrate | IM, ophthalmic, topical

Propylparaben IM, IV, SC, inhalation, ophthalmic, oral, otic,

rectal, topical, vaginal

Sodium benzoate Dental, IM, 1V, oral, rectal, topical
30 Sodium propionate Oral

Sorbic acid Oral, topical

Thimerosal IM, IV, SC, ophthalmic, otic, topical




10dn, Qu, Hs, Ile, Leu, Lys, Met, Ne, On, Phe, Pro, Ser, Thr, Trp, Tyr
and Val, and nore preferably exclusively selected fromthe L forns thereof.
Accor di ngwoaotiedé2aventi on, the non-naturally occurri ng PEAFERR01AONTESE OF
synthetically nodified naturally occug4 ng am no acids are preferably

sel ected 15fromthe group consisting of: i) the D fornms of naturally
occurring amno acids, i.e. the Dfornms of Gy, Ala, 13-Ala, Asn, Asp, Arg,
Cys, Adn, Qu, Hs, Ile, Leu, Lys, Met, Nle, On, Phe, Pro, Ser, Thr, Trp,

Tyr and Val, P'réfaarréb@réb@k/ktj\}esdes'péeﬂailypﬁeféfreﬂipfeéﬁrlvan@é@forér g, COs, Gn,
20G u, His, }&e, Leu, %/?g Met, Ne, On, Phe, Pro, Ser, Thr, Trp, Tyr and

val, pref er alrpuiafionsgafeselectedifremthe smoup consistingef B@mZY'&'ﬁPhth ) Lys(Ac),
L AcNH2 R Phg,
LYSUAENEE) ety o b O ol P Ao 1,

Nhdg, @omPhﬁthelagroﬁpe:pnﬂbgng 8éphenolacredoland a:htbrdic:esobr&s‘pec&iﬂ

i ncl udi ng both t he D forms thereof; wherein Ris alkyl having 1-18
car bon at onsh re&rgpgf 1 kyl havi ng 1-6 carbon atons and especi al ly al kyl
havi ng 1-4 carbon atorrs Halis F, d, Br, I 30Acis al kanoyl having 1-10 and
nore preferably 1-6 car bon at ons, aroyl haV| ng 7-11 carbon atons or

ar al kanoyl havamgla»qutooaﬂbegeatmmeferawphamneeemwoemmtmﬁd@% - 69

brﬂéraéfipiéé%fi@@tdf@?mam% g B, 567 sSharbli AROREICSL o it y1 *and

tert-bytyl. y.al kyl is furtherrmre al so preferably selected from
n- pentyl, 5isopenty ? neopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl,
n-decyl and n- hexadecyl According to the invention, the non-naturally

. | ural ;
Phe'D forms EileREl tonBhr ahtfte Hr8 teledd o e 8 PR AL V.
Al a, 8-Ala, d#dts, pﬁefﬂrab‘ky godiGyrs chicride addéor gbtassilivechlbeide, aifonidh, N e,

O n, Phe, Pro, g Trp, Tyr and Val .
chloride, glycerol sugars, preferably glucose and/or fructose, and urea.

15
However, suitable alternatives to the above given tonicity agents are known

to the skilled artisan.

Especially preferred as tonicity agent is sodium chloride (NaCl).
20
Thus, in the context of the present invention, the water according to c) of the
composition can optionally be substituted, partially or totally, by isotonic
saline or physiologic saline, e.g. saline for infusion. In the context of the
instant invention, the isotonic saline, physiologic saline or saline for infusion
25 is preferably a solution of about 0.9 weight % of NaCl in water. More
preferably, the composition is made using water (c)) and the tonicity is
adjusted by addition of NaCl as a preferred excipient after the compounds
according to a) and/or b) are added, if applicable.

30 Thus, tonicity agents and/or preservatives are preferred excipients according

to d) and especially according to d2).



According to the invention, the synthetically nodified naturally occuring
15am no acids are preferably selected fromthe group consisting of the

N-al kyl owoizvaticy@s of the L forms of Ay, Ala, 8-Ala, ARESMEP2&IN/0073pg, Cys,
Gn, Qu, Hs, Ile, Leu, Lys, Met, N _On, Phe, Pro, Ser, Thr, Trp, Tyr
and Val, wherein the N-al kyl residues preferably consist of 1-18 carbon
atons, nore preferably 1-6 carbon atons and even nore preferably 1-4 carbon
atons. 20 According to the invention, the synthetically nodified naturally
occuring anm 3] @dniSosiiéh 8s abEscBd herit ah@@shesially 28 d8serBed Mdhetdrng of

t he N-nethyl derivatives and/or N-etrgll dervatives of the L forns of Qy,
Al a, P.-Al a, mase of fhepparaggaphgrumbered [ to [13]and preferably alsg&s Met, N e,

O n, Phe, Pr . [ Y/ i y preferably, the
synt heti cal l§esﬁc§§{epi 'égﬂ-%g%ard({?mgﬁ%lgﬁﬁgﬁ%&gtrﬁ E%p@(;ﬂsﬁhsd are selected fromthe
group gonsi st) 0o 60 %o dnefarrmereodorivpdindy bttErtharNalEs)end &), 3elected

N- Met hyl - 13-]AI a, N-Methyl-Asn, NMethyl-Asp, N-Mthyl-Arg, N Mthyl-Cys,

N- Met hyl - G n'fORE Met hyl -G u, NMethyl -His, N-Methyl-lie, N Methyl-Leu,

N- Met hyl - L q ; =N e, N-Methyl-Orn, N Methyl-Phe,
N- et hyl - pﬁf’%%ﬁﬁ?‘@gﬁ'?" %tuv%&f/ﬁiﬁ&@ﬁ%‘ N-Nethyl < Tip, N-Nethyl - Tyr and
N- Met hyl - Val d2wpharmameatipalyf accdptyblelexcipierditsy red to as NVed y, NMeAI a,
NMe8- Al a, NMEAsH Ve NVe Ar N S , NMeG u, NMeH g, Il e,
NVELeu, - o BELaAbNORAG e DRSS BP0 TS S OT). bl iU ) TRk b Houihfee,
NMVeCr C\}Qm\/ﬁp&emowléfbram Y% oNMB}FélrmoMVSHérf@pale\@E% ortbrtMaNg! . SIt is

wel | t he ski in the art to prepare cycli'c peptides, as well cyclic
pepti des beeespeaiaiy?d t@89.8f %t to 190 ¢ ofithe totalaonposiddinds excl usi vel y as
cyclic peptides conprising non- natural am no acids. For exanple,
conventional protection and activation chem stry can be used. Typically,
the ani no fupna]iCompdsitiornhs dekéritsdd REIENY afdicbpesidlly UsetdsRibyt il oftie'gdmoVabl e
am no 10protecti n? group and the car bOXéI functionality of a second am no
acid i s prot@eregfile paragraphs/awnbetad B [13Hrandoerefergblyr @lap assui t abl e

am ne proteching:ar i i pmtation. benzoyl oxycar bonyl
(Chz), Rert b(?.l %t%}?%gﬁﬂgﬁﬁpgf%&%gg?%léﬁ@ayéﬁﬁ@m%#ﬁ%& | oxycar bonyl (FMOC).
The car boxyl dpd eoip0rtaYoflonemrahesd esmpoohds bitey than &yrbyiarg e sakictedr base

| abi | e 15ester such as a nethyl, ethyl, benzyl, or trinmethylsilyl esters.
After protectP@rpharmaceuticallyareetahisexcipiens (d2):ds are reacted in a

i tabl I i : JoMEe Kt j '
acti vat 1 ng. abon DA Bis et iyl Wl BB D) AR prerebY
di i sopropyl cay, byde)ianddd) sBke<p)to 88 %ler more, preferably 90 % or more, more
thyl-3-(3' -di gethyl am I bodi.i m to_eff ti de bond
201 or 12l | on, PIRISEEINE WbALrTIS, 43 ERaecinbbO8 Lo BRI by ofeBie A0R Bl the o ar e
protected W fdfaiRicphsdifidlyl groups such as teff-butyl or benzyl for OH and

SH, methyl, ethyl, tert-butyl or benzyl for carboxyl groups, 2,2,5,7, 8-
pent amet hyl chr oman- 6- sul phonyl for the -NHC(NH2)=NH functionality of Arg,

and trityl f.ﬁr t he in‘iaglazolfe rooup of H s.. Fallpw ng the coupling reaction,
25sel ective HAWT-SREFIANN lpterma IS A comBPStinn e davsT e Drdif RamBHFRG; <
acconpl i shedayyné@et thots GligbpsptiddsaietieseHbld herem inhe dlRolms dsenove the

car boxyl protecting group of the second am no acid. The procedure is
repeatzsl wi tdescribgdingreial ami no protected anmino acids. Solid phase

synt hesi's, Ssuc = rrif : ol S i sef ul
For 30 synt reraf g idRe SniehE Sk Ec bk oS A e hesi <
of the cyclias geptnbtebhéirdone by first synthesising a |linear peptide of
the desired sequence, for exanple as_descri bed above, followed by a
cycl i zati on @¢waterin the amounts as described herein, and
d) one or more compounds selected from
30 d1) 0 to 20 %, preferably O to 10 % and especially no or essentially no
pharmaceutically active ingredients other than the oligopeptides according to
a), and

d2) 0 to 20 %, preferably 0.01 to 10 %, more preferably 0.05 to 10 %, even



WO 2011/ 069629PCT/ EP2010/ 007396 - 71 - Suitable nmethods and conditions for
cyclizing a linear peptide into a cyclic peptide are known in the art. 5The
I ncor por avoaen11af69629n- nat ural am no aci ds i nto pepti des PSTHPE0IODB i n
Hohsaka T, Sisido M"Incorporation of %on- natural am no acids into
proteins” Curr. Opin. Chem Biol. % 9-815 (2002); Noren CJ et al. "A
general net hod for site-specific |ncorporation of unnatural am no acids
into proteins" Science 244:182-188 (1989); and Hodgson, David R W,

Sander son, Jafbe Padlerably et 1o %%h& epelRityiode so 8 dfiodlecdriofednt ai ni ng
Non- Natural Am no Acids", Chem Soc. Rev. 004, 33, 422-430, the

di scl osures Bfefafabintwe er n@r@wdle&p@pwt/ah @m'@phéff@a@t&&a”ﬁ%@?mh@ to the
i nventi on, é*él erm? | c peptide or cyclic oligopeptide is 15preferably a
honodet i c cycC B peptide or honodetic cyclic oligopeptide. The neaning of
the tegns " hpraferiblycWwith'the prsiddo thatise sanpefd), 8 "c)ard domakes up toy8d orc

ol i gopeptide is Ig own in the art. According to the |pvent|on a honodetic
cyclic pepti @@ IE’(B‘#SB%QY@O(S’(!T“PT@ G F‘@Rfﬁéﬁ?f&lﬂéb'wgeﬁ & QbMPTe LVeNRSre ¢
peptide in (o8 t

20sol el y of “@ﬁ?ﬁg&bﬁﬁ?%&é‘%&%&%@:&ﬁbﬁgﬁﬁ’%fén?ﬁ aged 8Wné'gc§%%%€a%jl i nkage
accordi ng t 099e 106rPenof tietotal cbmpositiod?PAC) . Especial ly preferably, said
cyclic oligopeptide conprises the Arg-3 y-Asp sequence (or RGD sequence in
the one letter code for am no acids). 25According to the invention, the

Arg-d ioAsp Egﬂeaawfpre?emw Qﬁé%bbvé@@@&h@@@cSPfﬁoﬁﬁi‘o\ﬁ@'c\anfsté Be respective

L- am noYaci ds, e conpri sed Arg, L-Ay a Preferred
cyclic pepti ee@enitadiysrcahagts@fa)hb) ig)hanak dlon are the cycl i c peptides
30according to formula I, Cyclo-(Arg-dy-Asp-)) |, WO

2011/ 069629PCT/ EP2010/ 007396 - 72 - wherein Qis an am no acid subsequence

conpr i sed of Thus Caldo préfepeaas aaddripasifién, TonipMking Cpréferablyesdsetiapm t he
group consisting of the L- and D- forns of: 5hPro, Ahds, "Aos, Nhdg, Acha,

Aib, Acpa, Teensisting ofxand espeqially corsistingsef:

15 a) 12 to 60 % of at least one oligopeptide as described herein, more
preferably of at least cyclic oligopeptide as described herein and especially
at least one cyclic oligo peptidepeptide, selected from the group consisting of
cyclo-(Arg-Gly-Asp-DPhe-NMeVal), cyclo-(Arg-Gly-Asp-DPhe-Val),
and the pharmaceutically acceptable dervatives, solvates and/or salts

20 thereof,

b) 0.01 to 30 %, preferably 0.01 to 10 % and especially 0.05 to 5 % of one or
more amphiphilic compounds, preferably amphiphilic compounds as
decribed herein, more preferably selected from

b1) fatty acid di- or polyesters of phosphatidyl- or sulfatidyl-polyoles and

25 b2) fatty acid di- or polyethers of phosphatidyl- or sulfatidyl-polyoles, and

derivatives, salts and/or alcoholates therof,

c) 20 to 89.99 % of water, and optionally

d) 0 to 50 %, preferably 0 to 20 %, more preferably 0.001 to 20 %, even
more preferably 0.01 to 10 % and especially 0.1 to 5 %, of one or more

30 compounds other than a), b) and c), selected from
d1) pharmaceutically active ingredients,
d2) pharmaceutically acceptable excipients, more preferably selected from

d2) pharmaceutically acceptable excipients.



Asp(OR), Arg, Cha, Cys, Gn, Qu, Hs, Ile, Leu, Lys, Lys(Ac), Lys(AcNH2),
Lys(AcSH), Met, Nal, N e, On, Phe, 4-Hal-Phe, hono-Phe, Phg, Pro, Pya,
Ser, Thr ,woi2a11/06p€29 Trp, Tyr or Val, and the N al kyl dePCrarevmesotsber eof ,
10wherein R is al kyl having 1-18 carbgn_atons, preferably alkyl having 1-6
carbon atons and especially al kyl having 1-4 carbon atons"” Halis F, d, Br
I, Acis al kanoyl having 1-10 and nore preferably 1-6 carbon atons, aroyl
15having 7-11 carbon atons or aral kanoyl having 8-12 carbon atons, and
especially is al kanoyl having 1-6 and nore preferably 1-3 carbon atons,
with the proviso that Q conprises at |east one non-naturally occurring

ani no acid oPr@‘gmbrlhetthe@pmpqmma@prﬂ@gdhaum\gﬁrﬁ@@mnﬁ@lnarﬁt?(ﬁasaa RArt
preferably a - r i ' ' east one
synt het i cal | {’/’ é%@iﬁf?@agﬁa}}éﬁu&al °$é éﬁ%é’f??cﬁn*@egm%n%&‘ﬁ%‘?gfsﬁuﬁ*ﬁ%?&' A1y

preferably osgspemtednartsuspehyablecsolidipegtielesno aci d and one synthetical ly
nodi fi éd naturally occuring am no acid, and the derivatives, salts and
sol vates thereof, nore preferably the pharmaceutically acceptable

derivatives, N@@%Pﬁ?fgp%lﬁghé@o cf's?tic;rr?&%?ﬁin@gﬁﬁvéﬂ%ﬁé’ﬁtéﬁs?ﬁééﬁ%

according to I's especially pre y conpri sed one
non- nat ur al | padoc arportign afitheoae iod nsore aigepeptidésas salid yniomdpdrtickesnat ur al | y

occuring am no .aci preferably as defined above/ below. 30 Were the
overpat | onBeaRbbLsGRICeRnr s RRERaR bR IBEro BRrEls | oner i o f or .
t hen aié of these forns and also their mxtures (e.g. the DL forns) are

i ncl udéd above and bel ow, for exanple as constituents of the WO
2011/ 069629PEVe PR e refErably, theraompesitipo @sderding theinventien gontairghat ani no

aci ds, for exanple a constituent of compoupds tqQ.the fornula,.l, can al so
be provi ded BEhe 260t o6 P RE sty BPt BiSCarrtidesrar iIiiAttksce. S
Above and behQWnIgtah@anti@rélsxﬁé fess thaf 250N aN eprefisrabReless Usard 1 58 ini, indrBe case
of the fornmulae 'a and | b unl ess expressly stated otherwi se. The letters

used for sai Brefefabli igss thamh@0 vy ereremers prefrialely frasihayS5@ @Mdo with t he
corresgondi ng single-letter codes for amno acids. 10 A preferred group of
cycliclPeptides according the invention are the cyclic peptides of formula
subf or mul a | Bven more preferably, the composition according the invention contains at

least a part or a portion of the one or more oligopeptides as suspended or
suspendable solid micro particles having a particle size less than 250 pm,
preferably less than 150 pm, more preferably less than 100 ym, even more

20 preferably less than 50 ym.

Typically, the suspended or suspendable solid micro particles of the one or
more oligopeptides contained in said compositions have a particle size of
more than 0.001 um, preferably more than 0.01 pm and especially more than

25 0.1 um. However, even smaller particle sizes are preferably not critical for
the compositions according to the invention. Preferably, the compositions as
described herein preferably contain only minor amounts of suspended or
suspendable solid micro particles of the one or more oligopeptides having a
particle size of 0.01 um or less, preferably 0.1 pm or less, and especially 1

30 HMm or less. Minor amounts in this regard are preferably 10% or less, 5% or
less, 1% or less, 0.1% or less, or 0.01 % or less, based on the total amount
of the one or more oligopeptides as described herein contained in said

composition. Percentages in this regard are preferably %w/w.



cycl o- (nArg-nd y-nAsp-nX-nY) la, 15wherein X and Y in each case

| ndependently of one another are: Ay, Ala, 13-Ala, Asn, Asp, Asp(OR), Arg,
Cha, Cys,wQlaniveebaz9 His, Ile, Leu, Lys, Lys(Ac), Lys(AcRAETZEP20p8(73eEH),
Met, Nal, Nle, On, Phe, 4-Hal- Phe, &wno-Phe, Phg, Pro, Pya, Ser, Thr,
Tia, Tic, Trp, Tyr or Val, which am no 20acid residues can al so be
derivati zed, Is al kyl having 1-18 carbon atons, preferably al kyl
having 1-6 carbon atons and especially al kyl having 1-4 carbon atons, Hal

is F, Cl, Brprdferaty,thalpsptindy sizeastiBuiodd of P RINABE #dhispengshiel |y 2-4
carbon 25atons, aroyl having 7-11 carbon atons or aral kanoyl "having 8-12

car bon at onssolid micro pasticles of the eng ot mane eligepeptides carainedursaicbn t he

a-am no funct]j . Y ] aci dr.esi S ted fr t he

o oup const <coBoSfos Brf ERGERrReR &UADIS} IoNERL Haty = 0 25 R g
7-18 c$r bon &woy=, 2560 |#REBRAS prIfEIabIEBPHETONO 151D i, ¢SON = A0-25pm
substituent on the a-am no function of the respective amno acid residue,
sel ected froRnd H@‘Br’o@ﬁ'@dﬂ@i sting of al kyl radicals having 1-4 carbon
atons, WO 2011/ 069629PCT/ EP2010/ 007396 - 74 - with the proviso that at

| east one amino acid residue has a substituent n and with the further

provi so thatAIteﬂmatieerqxéféu@lﬂpre?Hrtideléiz;e ﬁistribL?ioasioiQh@sinpemwl # gm’ nodaci d
derivatives are invo|ved, both the D a the L forns are 5included, an

deri vatives,S4R agl’?‘dsg@l IR Pariclees %W%%F@‘@P&PWEWS contained

phar rmﬁgut | Cial daid esﬁﬁ%ﬁ@hg a¢§rch&?étéﬁ by a@ 2R arnd%gédﬁé %§1q PRy €of .

A nore'preferred group of cyclic peptides” according t ormul’a are the
10cycl i ¢ pepandiosd(d0)f-o20B0aumbmory prefetably dpyrd@ 0) rAsHunX-d(3P) EiG-1@her ei n
nXis selected fro Y Ala, D-13-Ala, D Asn, D Asp, D Asp(OR), D Arg,
D Cha, D ojsemcefté“ﬂ@@-&%?om s, D-1le, DLeu, DLys, D Lys(Ac), D
15Lys(AcNH2), D-Lys(AcSH), D-Met, D-Nal, DN e, D On, D Phe, D 4-Hal-Phe,

Thus, especially preferred are compositions as described herein, wherein the
15 effective average particle size of the one or more oligopeptides contained in
said compositions is in the range of 5 ym to 250 um, preferably 5 pm to 150
pm, more preferably 10 pm to 250 um, even more preferably 10 um to 150
pum, even more preferably 10 pm to 100 um and even more preferably 15 pm
to 100 pm,and especially 20 pm to 100 pm.
20
Thus, especially preferred are compositions as described herein, preferably
charcterized or additionally charcterized by a particle size of the one or more
oligopeptides contained in said compositions having a d(90) value in the
range of 5 pm to 150 pm, preferably 5 pm to 100 um, more preferably 10 um
25 to 100 pm, even more preferably 15 pym to 100 pm, even more preferably 25
pum to 100 um and even more preferably 20 pm to 50 um, for example a
d(90) of about 15 ym, a d(90) of about 20 um, a d(90) of about 25 ym, a
d(90) of about 30 pm, a d(90) of about 35 um, a d(90) of about 40 um or a
d(90) of about 50 pm.
30 _.
[15] Thus, prefered are compositions as described herein or as described in
one or more of the paragraphs numbered [1] to [14] and/or the paragraphs

relating thereto, wherein 10 % or more, preferably 20 percent or more, more



D- hono- Phe, D-Phg, D-Pro, D-Pya, D-Ser, D-Thr, D-Tia, DTic, D Trp, D Tyr
or D-val, nore preferably DAy, D-Ala, D-Asn, D Asp, D-Arg, D Cys, Ddn,
D-d u, Dwo11debsrs( Ac), D-Nal, D-N e, D Phe, D 4-Hal - PireT/ER2010/0073Me,
D-Ser, D-Thr, D-Trp, D-Tyr or D-Val, g9nYis selected fromNvedy, NWeA a,
NMep- Al a, NMeAsn, NMeAsp, NMeArg, NwmeCha, NMeCys, NMed n, NMeG u, NMeH s,
NMel | e, NMeLeu, NMeLys, Nve NMeMet, NMveNal, NMeNl e, NMeOrn, NMePhe, NMePhg,
NMePro, NMePya, NMeSer, NMeThr, NMeTia, NMeTic, NMeTrp, NMeTyr or NweVal,

nmor e pref er apteferddGig%, BeAIntoreyefssably AR mdfide &van nsrdilRelerabMVed n,
NVed u, NNELés NMVeNal , NMeNl e, NNEEhe, NMeSer, NMeThr, NMeTrp, NMeTyr or
NVeval . Ris @P¥%y®r malg agd especially §8% af mese ofthe epntamedoligapeplideng 1- 6
carbon atons | ' A C ' , Br,
T 0hct s a1 B PRI s PedHt 1 tee¥ornBostipn i5RRpBh L or SRsbéndabiy

havi ngg7- 11 selidofonmaatcartenoperaturtlai20y1C baat adedperatass bb25 Co preferatd§ er abl y
al kanoyl having 1-6 and preferably 2-4 carbon atons

2011/ 069629 tesopemtataio) -CrbBreferahly. the oligppertide according;to althatis vat es
t her eof , nor I : | éif'eq{o%fﬂ ; ' , salts
and/ or sol Vaﬁ%e%%ﬁ&@{@%#orﬁéﬁ%@%%ﬁ% 'g@%:dy%é{?g pepti L%so?{t%@h?%grﬁml al,

| a and | b i spaniclecsizé @as(gven ébgve Ang-pibierathig -aGbarticlefsizeirdihegranget he

i nvention, the cycl]j eptides that conprise the Arg- - As equenc
broferanly cosmactd A B TR §eann e aBarias sge o e ide BemaaTsh. A
furthei%prefg,r,(qq@oquﬁpp of conpounds can be expressed by the fornul ae |a,

I n whi only one of the amno acid residues X or Y is present in the D
form whereas all the others are in the L configuration. 15 Furthernore,

articul ar ferenge i iven tq. all physioloqgically. acce I ts of
Phe: comauna i RfesHEre chEboisiohs s i BedheiRin, WRFSRPA R §o 3% 5o
further prefgrgi@@bly 200 00 FWPROIRGSTeferAbRBEIPIS 9% etrn Mistepibferably! @ | b,
i n which onlggt he am no acid residue X i resent inth form whereas

S e
al| the ot hef@t@P8.9 % andeppeeialy gértmgeo%.opf the contaimeg etigeneaptider ef er r ed

e, h 1 esPect abGrbing toW)GEbr&dbltTn HEEMBL KR TR Y IR panaES B AL8Fehdathig" M 2

| c
solid form at a temperature of 20 °C or at a temperature of 25 °C, preferably

at a temperature of 20 °C. Preferably, the oligopeptide according to a) that is
present in the composition in a suspended or suspendable solid form has a
particle size as given above and preferably a particle size in the range

20 between 0.1 to 150 um and especially a particle size in the range between 1
and 100 pm.

Thus, prefered are compositions as described herein, wherein 70 to 99 %,
preferably 80 to 98 %, more preferably 85 to 97 %, even more preferably 90

25 to 98 % and especially 95 to 98 % of the contained oligopeptide according to
a) is present in the composition in a suspended or suspendable solid form at
a temperature of 20 °C or at a temperature of 25 °C, preferably at a
temperature of 20 °C. Preferably, the oligopeptide according to a) that is
present in the composition in a suspended or suspendable solid form has a

30 particle size as given above and preferably a particle size in the range
between 0.1 to 150 ym and especially a particle size in the range between 1
and 100 pm.



cyclo-(Arg-d y-Asp-DPhe-Val )l c, and/or the derivatives, salts and sol vates
thereof, preferably the pharmaceutically acceptable derivatives, salts
and/ or sowoabamebdrer eof , and especial ly the pharmaceut i eafripr2a@onepvabl e
salts and/or sol vates thereof. 30 Eveg pore preferred with respect to the
invention is the cyclic peptide according to formula 1d,

cycl o- (Arg-d y- Asp- DPhe- NMeVval )1 d, WO 2011/ 069629PCT/ EP2010/ 007396 - 76 -
and/ or the derivatives, salts and sol vates thereof, preferably the
pharmaceutically acceptabl e derivatives, salts and/or sol vates thereof, and
especi al Iy the pharnmaceuti cal | acceptable salts and/or sol vates thereof 5

The cyclic pdpusdaprefeciedaspgct abthernstant sveatiandsslates ta cgmppsitiepsasc
pepti des accg%g%nge& Rel eln‘ heliiarmlcffs%'ggéﬂélobg and al so the starting

materials for ert preparation are prererabl'y prepared by known nethods,
preferably as descri bed |n the literature (for exanple in the standard

wor ks such as, 10Houben-\Weyl , Met hoden der organi schen Chem e [ Met hods of
O gani ¢ CheniSMSPgNsioagdp erﬁ‘?’éﬁ&@féh?d@s"aéi mvzega?@)are PrefgEaRly élﬂpﬁfsetﬂwder

reaction Congkéﬂeﬂﬂ,s Cwma‘% K lgsg)%mdgpg s%@?éé@bh?é@f gferaﬁg g reactions.

In this conte use cdn a known' vari re not
nenti oned i ndisvpnineaue phase, avhichereferdtdy consists ofesblidt pertistear andia liquid
subst ances can Iso be, forned in i solated from

t that th
the reacti on AR Bgse, 'Wrﬁﬁ I u@%ﬁ?@%%ﬂ%aS%?ft ﬁé‘P"‘? Y.giUe® the cyclic
pept d ﬁgaccgﬁgﬂ)éﬁbléﬁs Ebﬁphgé‘!% l@go%dm%wﬁf?éfél'db{y DIt b GanlB&RENRdes

accor di to formula I, b, Ic and/or . The cyclic peptides
accordi ng tonncrfe nrafeéabiydnma%‘yesplstpanic;es H«ypmﬂw tdflemqnwleazeaotﬂmedl ng to

formula I, n can be obtal er at from
therr runcti SRS Panifedi 8o s st R R e beRTesh hytid 80bs or by
hydr ogenol ysiymn, mofd gleféadl GHaird NS0 [ Qﬁd@s@efn@ﬂy he 0o N@n' Y$tHe or

hydr ogenol ysi s are those which contain appropriate protected am no and/ or

hydr oxyl gr o@ngﬁ:m@@%acmrdmetoahemw\tm@W%WIWW/maswwh@hﬁct@ Asups,

preferably t of a
hydr ogdR at om%mﬁlspgtsﬁﬁg% Bty'ﬁggefeg% ﬁpﬁ)é@#%ﬁo% &E‘Q’aér%‘f‘jéﬁ% ng those
whi ch corr es pesfdrably ahabbotr 207G HvenuhoBd pteferably saidesuhtinbioas plNHQe vHichy,

contain an NHR group where R is an am no protecting group, . BOC or
CBZ). WD 208¢is@® BH3ge RS pogferably liquid at a temperature of 10°C and

more preferably at a temperature of 0°C. Thus, the suspensions according to
the invention are preferably liquid in a temperature range between 20°C and

20 40°C, more preferably 10°C and 40°C and especially in the range of 0°C and
40°C.

Preferably, the oligopeptide in suspended or suspendable solid form is
present
25 a) partly or totally in the form of an amorphous solid, preferably partly or
totally in the form of amorphous solid particles,
b) partly or totally in the form of a crystalline solid, preferably partly or totally
in the form of crystalline particles,
c) partly or totally in the form of a mixture of amorphous and crystalline forms
30 in one solid, preferably partly or totally in the form of a mixture of amorphous
and crystalline solid in one particle,
and mixtures thereof.



- 77 - Oher preferred starting materials are those which carry a hydroxyl
protecting group instead of the hydrogen atom of a hydroxyl group, for
exanpl e tWwo=eimisde@h correspond to the fornula | but contarmpP2msdBae of a
hydr oxyphenyl 5group, a R'0-phenyl group (where R' is a hydroxyl protecting

group). It is also possible for two or nore - identical or different -
protected am no and/or hydroxyl groups to be present in the nolecule of the
starting material. If the protecting groups present are different from one

anot her ¢ hepré@raByhSaRy pattisss 6rhe BigicRBe S gragintct i vel y. The

expression "am no protecting group” is generally known and relates to
groups whi chahpartlyaritatally in the formtamerphpusfealidmarti®ieag) an ani no group from

chemi cal reag{] j r ' . e after the desired
15chem cal ré}ae%iiﬁp atgwr:‘ (e:tﬁe?é&?iozgﬂ}osﬁn'é$g§mbiés’posi tions of the

mol ec u{-’ e. Typ) padtly@r totaiip irgtheuiosmaster mixturot amblsHoustasd Bs/stdlitiedolid
substituted acyl, aryl, aral koxynethyl or arakyl groups. Since the am no
protecting gmde.rpgpa% renoved after the desired reaction (or reaction
sequence), their size is otherwi se not critical; however,
preference igﬁ%iwgﬁ}%%ﬂ}ﬁggfé havi ng 1- 2020, in particular 1-8, carbon
atons. The term "acyl group” is to be interpreted in its w dest sense in

connection with the present process. It .includes acyl groups, derived from
aliphatic, a \.!ne?mfaf-iR!??ea?wamecoltaopﬁef'@%mm@@% Rendzdieysolish

sul foni ¢ aci gsnrrast/ol i | bonyl and,
above i\(igl , a?}?al kox;/ggp‘g.'(;ﬁwlaé‘?%@%)?? %Igg%ﬁgép%émsedgﬁé 1}aétgy yglﬁ%ups are

25al kanoy!| saligopeptidestsydesapibedihengin, arslieypgdiallyacyadld-fbgy GlysAsp-RRhe-

phenyl acet yl ;, Ar ch as penzoyl or t.oluoyl:; aryl oxyal kanoyl such as
bon s Koy cIMEOA BCAe e RERR fredr iR he Commisictitispraing to the

trichl or et hopyeffiom e pre§ékt, 2- 1 odoet hoxycar bonyl ; aral kyl oxycarbonyl such

as CBZ ("car bobenzoxy"z, 4- met hoxybenzyl oxy- car bonyl, FMOC, and _
30aryl sul f ong) pariyterietaly in ther termrofaimatlre opamogehousgang oystaline seds and

Mr, and als c, benzyl and acetyl. WO
2011/ OB@GZQP%'I‘? '%65%07396 - 78 - The expression "hydroxyl protecting

group” is al sppgtyer tdthly intbedomn of ca)stdiRse bartiey/ps which are suitable for
protecting a 'gadr oxyl group from chem cal reactions but which are readily

renmovabl e af R4 mMiNeresthereef. schemi cal reaction has been carried out at

ot her positi ; I Tyni of such groups are the

abovenent i on§@§3§ %@gﬁ){pﬁé{g@%lra'&%’%ﬁéﬁtt ed aryl, aral kyl or acyl groups,
and al so al kyartigravdptally Tinthenfarmr &f carystallinegarficiebe hydr oxyl protecting
groups is not critical, since they are renoved again after the desired
chem c20 reaction or reaction sequence; preference is given to 10groups
havi ng 1-20, £&5885iIAbleferabhl N ARG O115.A X € xyl protecting
groups i ncl ugeﬁﬁgnzﬁ), |eor- nwg%%g%(ggBﬁ?égw&sﬁ%@éﬁ?M§y?bw%@§t-butyI and
acetyl, wit hpredernablyupresept inftoe mooepdsitions acocedingdoltbeiwendiod iher t - but yl .
The COOH groups in aspartic acid an | utam c aci d are preferab ot ect ed
inthe form%d Spende res_rl{‘“:‘pﬁl]aﬁ?leesé’t"grfg"?@:n&/m ﬁ((ggg{))ngr{lcﬁss,ﬂ{g#glraﬁ t i onal
derivatives @isgeiiie@)st duspBRAABIEGEORHGUTHEIRS, isDrbSént purayor %Tamgﬁw the
especially of the cyclic peptides according to forrmula I, la, I'b, I'c and/or

| d whigh ar eform ofecrystalingpasticlesi ng material s can be prepared by customary
nmet hods of amino acid and peptide synthesis, as are described, for exanple,

Thus, especially preferably, the cyclo-(Arg-Gly-Asp-DPhe-NMeVal) that is
preferably present in the compositions according to the invention in
suspended or suspendable solid form and/or (solid) particles, preferably in

30 the form of suspended or suspendable (solid) particles, is present partly or
totally in the form the solid materials as described herein, even more
preferably the solid materials as described herein comprising or containing
the solid form A1.



20in the patent applications and standard works nentioned, including for
exanpl e by the solid-phase nethod according to Merrifield (B.F. Gysin and
R B. Merrwbizelide9e29 Am Chem Soc. 94, 3102 ff. (1972)) PCTh2010loe1386 i on of
t he conpounds of the cyclic peptidesgccording to the 25invention and
especially of the cyclic peptides according to formula I, la, Ib, Ic and/or
Id fromtheir functional derivatives is preferably carried out - depending
on the protecting group used - with, for exanple, strong acids, expediently
with TEA or perchloric acid, but also with other strong inorganic acids,

such as hydrochloric acid or sulfuric acid, strong organic carboxylic 30
aci ds, such HRus.raspecilly preferredare sompositipnsoiiat captais Clé?l@‘r(g‘é%'%g\é'ﬁ\f@ﬁe- or

| | f gp bdanT il &bl i
pt ol uenesu Bﬂh%-mb@/yag R idiAFOF SudtlerfiasidddnBRBbbIISbfid partERs | S

possi bl e but not al ways necessary. Itable ine s ‘are preferably

organi g, forcamprising arasbentyllycconsisting ofdbé satid avaterialsatasgribed hereisuch as

tetrahydrofuran WO 2011/0 96§9PCT/ EE&Ol / Q07396 - 7&) -,,0r di oxane,. am des
such as DVF, 2hdeYGRMRTEP RiriaRY 48 SR MAtarals af e PEIdaIalComRRSAls o

al cohol s suck, é?ﬁbhg@@hsisﬁﬁd‘af‘me SYlid feaprepanol , and water. Al so suitable
are m xtures of the abovenentioned 5solvents. TEA is preferably used in

excess W thout the addition of a further solvent, perchloric acid in the

formof a mxture of acetic,acid and 70%.perchloric, acid_i rat i of 9: 1.
The reacti onﬁ'ésr‘vpeesrpgf:lﬁﬁléﬁfr?f@frept%ecqoéﬁ% '@0'5%ﬁ‘a&?fiakﬁ"éﬁY?'?Qé@?'v@%‘ﬁ‘\%&*aout 0
and abggt)lt S0BPHetNMe\RIEHhehe fdnn eRslidshdeid obaispeadable @ofdBParticieaom

tenperature). 10 The groups BOC, OBut and Mr can be renoved, for exanple,

pref erabl y ueemgrising arresgeatialyreonsistingeofd solid madeyialthayingas N HCO in

di oxane at 15- ' Ne iJHMapt j "

appr oxi mat el 6‘@@%@%&%@@ %‘?&w&é@?ﬁ@gr&%ﬁﬁgb 2§dg?h§rfda{§nf %\% og{blhty

pi peridi ne iim eradreléraBl. detérrimnetiens dextripeduisreimire thecramgecbatesendd by
hydr ogenol ysis (e.g. CBZ or benzyl) can be elimnated, for exanple, by
treat nent wi @RdH¢dP8Rh in the presence of a catalyst (e.g. a noble netal
catal yst such as palladium preferably on a support such as charcoal).

Sui t abl® solvents in this context 20are those nentioned above, especi al ly,
for exanpl e, Thus cdspesialyghefasretdedreacorhpositienhthabicootaim thel emes salt s  DVF.

oot 100 sney s BrasBurAse rhaiimelan bk formisrs BiBngan OrShspapdaie ar "
20-30 and 1- &%Iiﬁ?éaﬂﬂ@%ﬁfﬁéﬁ%ﬁ e@geﬁﬁllx%ggtmﬁ%f d 86licFrraariat halfHees

pl ace readily on to 2510 in nmet _ uSi ng anmmoni um formni ate
(i nstead of aiteltingecaripositionitempieraivife af highedthammBg0 Yy endiorgegelubidity

Fccor L0 © o LD AR e RS R PR

l'inear peptiggg 1pawpnal.t he same amino acid sequence as the desired cyclic
pepti de, preferably under the conditions of a peptide synthesis.

Thus, especially preferred are compositions that contain the inner salt of
cyclo-(Arg-Gly-Asp-DPhe-NMeVal) in the form of suspended or suspendable
25 (solid) particles comprising or essentially consisting of a solid material

described herein as A1, form A1, solid form A1, crystalline form A1 and/or

polymorphic form A1.

The compositions that comprise such suspended or suspendable (solid)

30 particles preferably show an advantagous sutained releasg profile.

Physical principles and methods for producing or obtaining such solid
materials or preferably such (solid) particles of the oligopeptides or cyclic



In this case, the reaction is expediently carried out in accordance with
WO 2011/ 069629PCT/ EP2010/ 007396 - 80 - custonmary nethods of peptide

synt hesi swaodeseswbed, for exanple, in Houben-Wyl, 1. @CI/Eveénme3ssd/ 11,
Pages Ito 806 (1974). 5The reaction liggpreferably carried out in the
presence of a dehydrating agent, for exanple a carbodiimde such as DCCI or
EDCI, and additionally propanephosphoni c anhydride (cf. Angew. Chem 92,
129 (1980)), diphenyl phosphoryl azide or

2- et hoxy- N- eplitfopeptit 89 ayd kAown Gh IHelaRNS jidstABed hBréln, suth padielegent , for
exanpl e a hal ogenat ed eE\)‘%drocar bon such as 10di chl or onet hane, an et her such

as t et r ahydrEIRIaRlyRredosnas spoatangeugly kyepntasting/saigroligopeptige 9ESYelif de, a
S A o | ¥ f Ceal
Fenper at ur o0 TRPEREHE b the ot cdPpBhehts/ Fing ol MR A1 dina Ty he

order #o proinvestiomtpreferalslg incloding the oakel @mmorelipaptiilio cehpouhds opept i de
bonding, it is ex ecii ent Ch_o vwrk in dilute so_IR%tj ons 15&?{4 I uti%n
principle). ?'F?s’f‘@g\éﬁ ¥iNGlugiag the, apei QI &ROTISATRPIPNHIE COROYNdSH dhe@ttersequence
as the desir j + | i ; ' [ ' said |linear
pepti des can&%rés}gs e'ﬁeﬂﬁrle)%%ﬁe%ﬁeﬁéﬂ\ﬁ%@rr'gg@tg %ghh@‘c??) %%ggﬁrﬁp?t‘g&fﬁgée I n which
reacti ve 20gpreferablyrlze impreved dinaliarl gcdelerakextibp exposureaifithg systempto  Sai d

| i near pepti dea cazn be .used, for exarrﬁl e, .in the Logm OB their activated
esters whi cMRPETR SACERANNGE) SNEF9E FUCH aSi $UITING 5F SBRKIRGY EOWPYEHA i on of
HOBE_ofo NNy GhlRiality 6F aébive nEtibes BHEkhORA NS BT RedObitbmTBNUT act ur e

of the'Cyclic peptides are either novel, commercially available or they are
readi | y avaimethadspyreferahlydacikdevane or moee methods) selgcted fiom theegratyn

preferably be pr r kno met ho for exanpl he..aboyenenti oned

et hods of ey siReShmitng: 3568 %aet i, Har bR A Buhe FaFBEbe S0
The deri vatipalingMudd efeRyThiiRRp iriﬁairy,ﬂsﬁbh%@rdr?@@mﬂﬁfg oewebgrinding, conpound
of the formula 1, la, Ib, Ic and/or Id is preferably Iikew se effected by

net hods knovRregipitaien, suchsaemicrovitrectpitatinn, emuisien peacipitation; selvent/aeti- wo
2011/ 069629P; - .- erifl ian_of ¢ Li.c acids or
nucl eolfhi | c%ﬁ%ﬁfé)r % g(pﬁgﬁg’lifp hzﬁslgéﬂ\é?rﬁc%ncé}refbcﬁjoﬁfatg%) ghgﬂasr@?éré;&%%égc%ﬂ bed in
any t ext bookteaiperaturaishift pretipitatign, $clverixevgparation pradipitatidaly sokepgt Chem
John Wley & Sons N. Y. (1985). 5 A base of a cyclic peptide according to
the i nventi ofvVapaakerppegapialiophanddhe. like. Juitahie sich PHR¢eRsSes@8r ding to

formula I, '@esdrﬂBed'iﬁ tﬁ@gﬁoé'dsﬁ{'% QGO&BQggaggd into the associ ated aci d

addition salt using an aci d. e acids for this reaction are, in
particul ar, those which yield physiologically 1oacpept abl e salts. Thus

| nor gazna ¢ aclinqﬁecc%%g)oesit?gn%décc%)l('gi%ltgﬁhg ?rinvrze ti%lrjml, Ihuer\llvgight ratio between the
oligopeptides according to a) as defined herein and the lipophilic compounds
b) as defined herein is preferably in the range between 1:8 and 2:3, more
preferably in the range between 1:8 and 1:2, even more preferably in the
range between 1:7 and 1:2 and especially in the range between 1:6 and 1:3

25 Especially preferably, said weight ratio is about 1:5, about 1:4 or about 1:3.

In the compositions according to the invention, the weight ratio between the
oligopeptides according to a) as defined herein and the amphiphilic
compounds b) as defined herein is preferably in the range between 3000:1
30 and 3:1, more preferably in the range between 1500:1 and 5:1, even more
preferably in the range between 1000:1 and 10:1, even more preferably in
the range between 500:1 and 15:1 and especially in the range between
400:1 and 15:1 Especially preferably, said weight ratio is about 300:1, about



acid, nitric acid, hydrohalic acids such as hydrochloric acid or

hydr obrom ¢ aci d, phosphoric acid such as orthophosphoric acid, sulfamc
aci d, andwel2sn/wwp@ani ¢ aci ds, especially aliphatic, ali®gtiEPeqroma0abé phati c,
aromatic or heterocyclic nono- or palggasic carboxylic, sulfonic or

sul furic acids, for 15exanple formc acid, acetic acid, propionic acid,
pivalic acid, diethyl-acetic acid, malonic acid, succinic acid, pinelic
acid, fumaric acid, nmaleic acid, lactic acid, tartaric acid, malic acid,
benzoi ¢ aci d2083d| abygli t0®e| abowt-751, SboutBMMY| Meuti 3V CalbRitR0: tiok aboutci d,
gl uconic acid ascorbic acid, nicotinic acid, isonicotinic acid, nethane-
or ethanesul?%-lc aci d, ethanedisulfonic acid, 2- 20hydroxyet hanesul fonic
acid, benzenesul fonic acid, p-t ol uenesul foni ¢ aci d, napht hal ene-nono- and
_di sul foni c acids, laurylsulfuric acid. Salts with physiologically
unaccegt abl eIrﬂkhiedmm[bmsitimaq:ﬂmdqmgdoethesnvewﬂnnlibaﬂscadpﬁse thes aimgthiptdliand/ or

urifying the co he formula |]. 25AI atlve an acid of a
bycl i ¢ pgpt.a%magﬁaﬁ?%giastd&%ﬂ%hﬁwem sseripllapdae SPMPosHoRs, 4 of &

cyclic peptigecctafiytdithe nﬁ\Férfti%eréﬁcémPh% tﬂé)arrl ﬁg%mr)guﬁ&@b 8s.

converted into one of 1ts physiologically accept abI e netal or a ni um
salts by readefinad hﬁltelmmtbl&saamomatStglmm a‘rlhp ;sarageaﬂreaba\re andmlgchi s cont ext

are the sodiu assi nesi cal.c d .ammonjum,30sal t and
oo auper 1 HooRRSS AERet Fco 1Bl theseiE bt e MEER D E SIS aR btdHs.

dii sopq(ipyl ageasdIng toad)idnd ﬂﬁermtbhéaebrdm tcﬁéf@é’fﬂbme@ﬁn%’éﬁcﬁé&%g@élﬁﬁﬁ‘)m um
salts ycl ohexyl ammonium salts, WD 2011/ 069629PCT/ EP2010/ 007396 - 82 -

di cycl ohexy! rhfefarablydaithe rangebetwaest hiplantkaidamarainiaferablydn theeangeso, f or

Shrereryed coeMEebbALLE AR SEaER Be shir bB LT B0l on are
preferably sebm@any bre;feiratblye sgtd)waugcmrnamcsts asounf1:1 hebautcll: 7 calimnti.ges
according to fornula |, | c_and/or 1d, nore preferably sel ected from
consi sting o‘Pb‘?lHe1 éy%‘P‘P'&t bép@?%s1 AEROUKG Q0 formula la, Ib, Ic and/ or

Id, even nore preferably selected fromthe group consisting of the cyclic
pepti d&2 accor di ng 10to formula Ib, Ic and/or Id, and especially preferred
sel ected fronhe Imengmsup)mmmrdmgrtg thoé lrt\twtloylpblefemm ihMarmamedltlngl to

formula | ¢ and/ or | to the invention, the at | east ane
cycl opepti deCWBP@F'QBI%?CE% f%@?gleyemoq AApREsesAtleappna\RkgpReptided/ or

cyclo- (Arg-G, FORRs Vain wgg@éﬁfoaoﬁ@bhr%n]%mp@héﬂbh & 6daid

Accordi ng to the I iventi on, east one cyclo e I's especially
preferably sebrapositionr b’nsalgtcbmp(osit@nsl andagpdnitily- mwaymanelutlcal
e S L
cycl o- (Arga hefsdtivieRRgrddMntalor saiadé&ﬁp@s.ﬁafhé %f&ﬁbwagald&ﬁhs@&.uoﬂ&he

pepti de of the fornula Cycl o-(Arg-d y-Asp-DPhe-NwveVval) is preferably
enpl oyed as ecrppHsenat least d21%ymace epfambly géletast RBr%. of ibeconehoymone

opl 1 od as -t AR RERBREE h AR Lo tis el hbGsnEN GemPRuTchfdit SrRser Ry
cycl o- (Ar g- Gydopnidrbaliydpsplidesin stid Bompdsition is 80% or less, more
25 preferably 50% or less and especially preferably 40% or less, based on the
total composition.

If not explicitly stated otherwise, the percentages (%) given with respect to
the instant invention and especially the percentages (%) given with respect

30 to the compositions according to the invention are preferably selected from
i) percent by weight (% by weight or % wi/w),

i) percent by volume (% by volumeé or % v/v), and



WD 2011/ 069629PCT/ EP2010/ 007396 - 83 - equival ent:

Cycl o- (Arg-d y- Asp- DPhe- NMeVal ) = cycl o- (Arg- @ y- Asp- DPhe- NMeval ) =

cycl o- ( ArgoGh /08329 DPhe- [ NMe] Val ) = cycl o- (Ar g- A y- Asp- PPEPpNRbp)73%al ) 5=
cycl o- (Arg- G y- Asp- DPhe- NMeVal ) = cycgm: (Arg- G y- Asp- DPhe- NMe-Val ) =

cycl o(Arg- QA y- Asp- DPhe- NMeVal ) = cycl o( Arg- A y- Asp- DPhe- NMe- Val ) =

CRGDf NMeV = c( RGDfF NMeV) . The peptide of the formula

cycl o- (Arg-d y- Asp- DPhe- NMeVal ) is preferably 10also referred to as

G | engi ti de, jivpernt weight byNSIhBL(98 Reid by vaNaheldr O W/et ¥ gNabmg/miL srai d
conpound. Theaopeptl de of the fornula cyclo-(Arg-d y-Asp-DPhe-NwveVal) is

al so descri bedoigimt} 0 770 622 A, US 6,001, 961, WO 00/ 15244 and

15PCT/ US07/ 01446 of the sane applicant, the disclosure of which is
explicitly incorporated into the instant application by reference. The

ol i gopgpt i deBor pasé ef ade yperbentdyyc Weightlandgrerpéntdesigho by weturae@oe di ng to the
i nvention and especi al Ig the cyclic oligopeptides accot; ding to fornmula I,
20 la, Ib, | Efeéﬁ%ﬂo?"q Refss 8t weight o valuing s esPerigle Prefesred) aspreiaeul ar
they act as | W a]M oY i3 i Jr ef erably nodul at e
and especi al M)hgrggﬁ?%?tgg:t@é Fﬁﬁ?ﬁ?'tt'%{‘ E@cﬁﬁgﬁﬁ@i@ﬁeﬂ@%}ﬂ@@_ or 85-integrin
receptors with |igands. The conpounds are preferably particularly active in

th f the integri 83, av8b 1133, and. f er abl
par 1 cul ar | yOUGPPRITHs Fi7diag o Jhe nRUON AElSraARY CoRRIishA Lo PO 2380 b

preferaply ahg@s! flopé PVeﬁeFébI@]gjtéhﬁ aiy sfeciamAs 96 19Vdmihd K589 HSamidese

actions*can be denonstrated,” for exanple, according to the nethod descri bed
by J. W Snit acigs ai¢ preferably BelsictedCfiem natefallylocosirring aming acgis) sybptic]

Thus, preferred are. co sitigns,. as descri bed, herein or. as described in one
or more of  ATIG ACIS AT Syniically Toqified DatutlipGedting Baind Hidks
rel ating themtmally%eé@kinggwgig?lla}%uesée htHigiccrpb! sids hR@/or sgzthetically

Arg- G y- Aspsubseguence. _ )629PCT/ EP2010/ 007396 - _
Preferred arBodifigsbaaturallyocering anine aciklsrase knewndte theskillesleartisan.one or

Tor e Ofsthe PARUAPTSNIRELRIGEA G difib AT QS aarAUAREe orel ating

t her et &2 wher ef n I gopep e1s cyc opepti Preferred
are conposi t andkr sgntheticallyoeddifierdenatursllyascodesny abnb avidereass dafimredof t he
par agr aphs nunbered [1] to [17] and/or the paragraphs relating thereto,
wherein the BPT%pepti de or cyclic oligopeptide is selected 10fromthe
group consisting of cyclo-(Arg-Qd y-Asp- DPhe- NMeval ), cycl o-( Arg-

G y- Asp-DPhe-Val ), and the pharnaceutically acceptabl e dervatives, solvates
and/ or sal t sPréferady, the oligopeptide according to the invention is a cyclic

20 oligopeptide, more preferably a homodetic cyclic oligopeptide.

More preferably, the oligopeptide according to the invention is a cyclic
oligopeptide, more preferably a cyclic homodetic oligopeptide, that comprises
an Arg-Gly-Asp-motif, Arg-Gly-Asp-sequence or Arg-Gly-Asp-subsequence.
25 The Arg-Gly-Asp-motif, Arg-Gly-Asp-sequence or Arg-Gly-Asp-subsequence
is preferably also referred to as RGD-motif, RGD-sequence or RGD-
subsequence. In the context of the present intervention, these terms are

preferably regarded as equivalent or as synonyms.

30 More preferably, the oligopeptide, even more preferably the cyclic
oligopeptide and especially preferably the homodetic cyclic oligopeptide
consists of 2 to 6 naturally occuring amino acids and 0 to 4 amino acids,

selected from synthetic amino acids or synthetically modified naturally



15[ 19] Preferred are conpositions as described herein or as described in
one or nore of the paragraphs nunbered [1] to [18] and/or the paragraphs
rel ati ng wbhenatws29her ei n t he ol i gopeptide or cyclic ol iPgOEPpeI0OHE73P6

sel ected fromthe group consisting ofggycl o- (Arg-Q y-Asp- DPhe- NMeVal ) and
t he pharnmaceutically acceptabl e dervatives, solvates and/or salts thereof
havi ng 20a solubility in water at 20 C or at 25 C, preferably at at 20 C,
between 1 nmg/nL and 15 ng/nL, nore preferably between 2 ng/nL and 12 ny/ ni,
even nore pre¢surig amitt 4688 Morapreferanly, baid'aligdpeplideasperitabf 3 tbet ween 4
mg/ mL and 9 ng/nL. 25According to the invention, the at |east one

cycl opept i dena@r@h/g&qtmng@rpm@fw%agd Jeoct aaing pgids, selected from

cycl o- (Arg- _
EZDECI g' | 3 prerarr egﬁhﬁe so%/%r)SXaﬂ{éq(cg mcoé?rﬁb%q '(s?létrﬁ'ﬁg|| o‘?‘%“g’ i?@%’{nrr@i(ﬁfonrnr e
30pr ef gr abl yae:disj 'memqlémewtﬂyosald rohgbaé;btndmecbmm of&to 5 naturally

cyclo-(Arg-d - DPhe- N VaI) and/or. a salt or ate thereof.
Especial ly p? LEF}ge%f“H}oea@ AR faltoe? ARNIRO @5 r?@?ﬁ?i&??‘cﬁ%’ﬂ% amiNQ

preferably Q%?%%Pﬁm V@Hﬂ et d)ﬁétﬂl%ll@%dlc@nﬁgra'ﬁﬁlnocﬁcmds Especially

cycl o- (Arg or a’'sa
2011/ 069629Pﬁf§fﬁ@bmsbﬁnmmeptiaé consists/af 2 to Karatorfallywticatringamire

solubility in bet ween / d 2 [ . Preferabl t he

sol ubil 1ty 1% 8 Er ZisvBhetc ST Frids g, piaeyithedraymoRRd Sty
V\i(ﬁ] evegeUMgearAlrf &6i@®! v 15 nmg/m or Slower, even nore preferably 12

ng/m despeC|aIIy 10 nmg/ M or | ower. Preferably the solubility in water

at 20 Cis 1 ng/m or higher, nore preferably 2 ng/m or higher, even nore

preferably 3 r._bhi.gher vn re_areferably 4 .np/ [ er and
especi al l'y 6S%E{¢ﬂgog)|epﬂg§,hr§9re [ﬁ%ﬁ%& g?@b‘ﬁ'ﬁ%%%%ﬁ%@ %Tr}]%ﬁsge gP ove

gi ven uper | saitHongbdetic dyelic oligopéptidd iblﬂréferé%@sﬁ fefafred totade'onelaibi ity
in water at 20 Cis preferably in the range ween between 2 ng/m and 15

ng/ i, even MeFre cprpRMNgs@)”, b'@@m@@HnQ a}'gami oan@)"m nﬁ@ﬂﬁﬁ"%@“‘@é‘ﬁ@@ ally
between_ 4 nmg/ M and 10 ng/m, e.g. about 4 ng/m, about 6 ng/m, about 8
ng/ m . 12bout 10 nmg/ M or about 13 ng/m . 15 Met hods for determ ni ng the
sol ubi l'ity oTheanehriyg lof theolergoipeptiddtés)peptidest 'srkrwvm ionpierart.n the art.
Preferably, the solubility in water at 20 C or preferably at 20 C,
is determ ne'éc%ﬁf ding tenihgtinyRitiana peptides af%@@%ﬁ?’ﬁY Gﬁﬁfdﬁd §§|aﬂ"€9%l ic

ol i gopept | defeyddnlt Blo ofFBRe [RESAELFLMRknY biting oAb bold) 20uat er

at 20 C or at C, preferably ete m ned +/- 0.5
of the sol utmoleaflestied anyod |a(:|ctsl) bydpepatiate(ta comaleat bondAmmrtb ngly, the
solubility is prefera eterm ned.in water preferably
20 50 20"t bRy iCathan A R0 tBithe nireastagm bagowee Mndarpal e RE! ange
of 6.5 to 7.QatetUThe rmitts G VéHdIi@dQB sﬁ%@ﬂke@f&méﬁﬁ%\&a@mﬁb a%li?d%Ut 7. 4.
25 The solubility of the inner (or internal) salt of the peptide of the
formul a cycl lbytAt grefesably plspihdudiege those derivest semanyamihaocarboxplis agid
preferably at_20. C i.§ preferably determ ned at the isoelectric point,

whi ch prefer%rb?m'rb 0Py sponds to a pH value of about 6.8 and especially
preferably

25 Cyclic peptides and more specifically cyclic oligopeptides and methods for
obtaining them are known in the art. According to the invention, cyclic
peptides are preferably peptides in which a bridge or a link is formed
between two amino acids that are part of the peptide or constitute the
peptide. The bridge can be formed between amino acids having a reactive

30 group (other than the amino and the carboxyl group that are essential for the

-respective amino acid), preferably, such as a sulphide group. Generally,
peptides comprising two or more, preferably two amino acids having such a

reactive group can be cyclised. For example, a peptide comprising two



30corresponds to a pH value in the range of 6.7 to 6.9. Preferred in this
regard are anorphous solid forns and crystalline solid fornms, nore

pr ef er ablwocoygtead2bi ne solid forms, of cycl o-(Arg-d y- AppT[BPh@biveizas )
and/or the salts thereof, and preferghbty the solid materials WO

2011/ 069629PCT/ EP2010/ 007396 - 86 - containing them Especially preferred
in this regard anorphous solid forns and crystalline solid forns, nore
preferably crystalline solid forms of the inner salt of

cycl o- (Ar g- Ganirfs BcitERatgvéad SulpAitfe §fckipesaby clyBifsediohhdbryondaion! s

contai ning themor consisting of them Preferred in this regard are
crystal | i ne Wherein M'%'Phﬁ%bédgeéﬁéﬂa%m yhe pyiphide greaps ifitie fwe @anioe

cyel o (A7 0- a8 BB MEYGh e 0% I ESri oL 8P sbigr e sof vates

or anhydrates pre contal ni ng hem or

consi sgi ng ohavihgma sulpkidegrdep and tlaesbemy tapdbie of formming albiridee, i.e. a
cyclo-(Arg-d an be present as .a solvate or anhydrate

The sol vat esd'éHeiﬁﬁMmgﬁt'B@Ud%P@ Fedtrignied torrenigiigming ard cysteing i nner
alt of cycl r

Zspeci al | z tﬁgéﬁt?%sﬁa Pﬁéﬁgh? %rgr%@g?&t he aﬁ%bggaaﬁg‘?%?ggleg{ E%er%%['mé e solid

mat eri al s cofdraupeptide liskages acosdg togheflUPAGHare preﬁ:ralblgrretmlre:blaab
terial i Si t al f f I he- NMeVal

and_especi a MSteEeARf Sial PEPJLFS NTHE seentiehordibeingan Geleagive

| o- - MV t
Srol o- 10 5 PRSI ISR Sndf ME LR oA Rat akebetintial for

uani di no- pr oWll)esaetwroﬂyolamdhmrHWQ meacugg are mt'sfpeaixl)aoetferradztp ‘aslo, 13-

25pent aaza- c J gent adec lFacetic..acid rst cri be n the
patents/ pate d%%p A' %H‘?BY%y c@@ﬁ?t'g%i'iwga'%ﬁhﬁ bf;mfjsgts?gm%t] H"We?r@ first
published i nsd@@7peﬁtiaeamkdgé§wmé@pepwe IMkagesldcchbriing te@thesRIPACPAROUN
wer e descri bed, drochloride, the acetate and the

met hansu: fona@éerabgfi@ferr%m ap hemadetistayslic oeptigerfAraondiagttadhe | ed to the
00/ 53685,  roevEion: moﬁﬂi@?&aé"eﬁ%?i&c%bﬁm o apE Eidkilsd o

procedur es apgeseddGenekalyapeptidesicomptised of two ¥Omore, preferably three or
2011/ 069629PCT/ EP2010/ 007396 - 87 - Described hereinafter are novel solid

material s t hAP'@IMHN OrEPE] ferably fpumoy meyerpRinoNMEds/saN becyslisedInnpr e
crystalline fef g eSHLh&hbEF FQlln'lrﬂ) 5?&1@ H\?' c%lcgé Peffidsid REAiIMELPW A solid

mat eri al of ‘a conpound accor
cycl o- (Arg- @\gcdkdp\g]amemm@emioh( thb cyldlic peptides and especially the cyclic
20 oligopeptides generally do not comprise more than 20, more preferably not
more than 15, even more preferably not more than 10 and especially not
more than 6 or 8 amino acids.

The terms "naturally occurring amino acids", "non-naturally occurring amino

25 acids" and "synthetically modified naturally occuring amino acids" are well
understood in the art. However, a non-exhausting list of non-naturally amino
acids, "synthetically modified naturally occuring amino acids" as well as
naturally occurring amino acids can preferably be found in "The Peptides”,
Volume 5 (1983), Academic Press, Chapter VI, by D. C. Roberts and F.

30 Vellacio.

Generally, the term "non-naturally occurring amino acids” is preferably

intended to include any small molecule having at least one carboxyl group



wherein said solid material conprises one or nore crystalline fornms of the
conpound of fornula Id, characterised by a unit cell with the lattice

par anmet erwoaot/@9@9 0.5 A, 15b = 23. 0 5.0 A and c = PECTEP2010007396 Sai d
unit cell is preferably a crystall ogrg@gphic unit cell or a

crystall ographically determned unit cell. 20 In said unit cell, the angle
a preferably is 90 2, the angle 13 preferably is 90 2 and/or the angle y
preferably is 90 2. Preferably, said solid material conprises at |east 10

% by wei ght, afnd@&eledBPbAé Pripttry oatsebeﬁ@érg?&%l@ygruﬁbgiabab@/moﬁw@ areferably
60 % by wei ght and especially at |east 90 %bé wel ght or at |east 95 % by
d

wei ght, of opeptisle hepd Theter Peptide'cisretarablydniendeddadndede @ul a 1d as
defi ned abov r , ' Ld i j ses
about 25, ab@&f&%é,)hggﬁé%wﬁqgggm@%obragdo?&%%b& E%b\ﬁ/&e%g I %%Byne or
nor e cgyst al dlsoenirages sfruttueesSas defined dbole fhaiving ené dr asorddinkess] above
and/ or bel ow. Especial |y, pref erabl_é/, the solid material conprises at | east
10 % by wei gtRACEk®EMPING! BroURS,OrFide h3in GOURSIMEIGH aEs BAt ABNRO BFidFer abl y 60
nole % and WD 2011/ 069629PCT/ EP2010/ 007396 - 88 - especially at |east 90
nole % or at least 95 nole % of one or nore crystalline forns of the
conmpound of According tiodhesnwitione theabatuealbnoidaurribg laovino lBcidsearemreferablye

lid materi al ' bout 25, ab 0,,.ab 575, about 9 bout
99 ol 6 % of YRGBT Ie FOR SoTsNG oF G- AY8 AR AT ARP. A1or S¥ul a d as
def i negq aboveIrR Tl OHIL FeOKeu, TR, IMSC R 39S Phe, ngéér,grh\f?ﬂrat,) Tyr bhg solid

mat er i as described herein préferably relate’'to the'ratio Between the
wei ght of t h¥éabasdanorespreferablyexciugively setacted fromitite lnformsbthesedfel ow
contained in said solid material and the total anount by weight of the
conpound of forrmula Id contained in said solid material. In other words,

t he per cent agesorling® tBBtin@ntion, tHehen-adturafly ctiieing=irito aeasent ages of
the sum of the one or nore crystalline fornms” as defined above and/ or bel ow

based on t hesyibeticallysuedified naturghy oeeuringeamintmapids ade prefesabhisglacted Thus,
t he wei ght pﬁ&g‘qﬂgg;g?a%gbxﬁgﬁ&ght he content of the one or nore crystalline
th I ma i '

fornms in the eri as described herein are preferably

i ndependent pf t heheaDofonhs of naturhinbealirringApeinddrids, i iehe Dtfoffs of IBly, t han
t he conpound according .to formula Id contained in said solid material. 20

One or nore cryst &.iF8la disks AsR. AEgdrys. (@Ins Gl Hisi e it drvisaMer Bieor abl y
T or "k car OS EPeCEISSAOTRE e ahdRAl, 75 o7 ore, eyt oy e
within the |afticthebiralkptdervatieesiof GhedlapAda aksh,AshArgnCysr Girhat  t he
ts ﬁlr ;g,zrrétﬁ ;2; :: | IZﬁg?lrjrp I[IfsSﬁ‘eS Lntj:‘tj(,tLli/rs(,aR/Ie?,f N}e\f\%r?lf Pﬂg,r E”ro,fé)ér, %?,mprlp?Tty}Agng '
Val, preferably including both the D and L forms thereof, and
iii) Lys(Ac), Lys(AcNH,), Lys(AcSH), Tic, Asp(OR), Cha, Nal, 4-Hal-Phe,
homo-Phe, Phg, Pya, Abu, Acha, Acpa, Aha, Ahds, Aib, Aos, N-Ac-
Arg, Dab, Dap, Deg, hPro, Nhdg, homoPhe, 4-Hal-Phe, Phg, Sar, Tia,
25 , Tic and Tle, preferably including both the D and L forms thereof;
wherein
R is alkyl having 1-18 carbon atoms, preferably alkyl having 1-6 carbon
atoms and especially alkyl having 1-4 carbon atoms,
Hal is F, Cl, Br, |
30 Ac is alkanoyl having 1-10 and more preferably 1-6 carbon atoms, aroyl
having 7-11 carbon atoms or aralkanoyl having 8-12 carbon atoms.



fornms or nodifications of the compound of fornula Id, each having a unit
cell within the lattice paraneters as defined above and/ or bel ow.

Pr ef er ablwp 20t1063abi d mat eri al conpri ses one, two, thre@COEPR@O007396
crystalline 30forns of the conpound gdgfornmula Id as defined above and/or
bel ow. More preferably, .the solid material conprises one or nore,
preferably one, two, three or four, even nore preferably one or two,
crystalline forms of the WO 2011/069629PCT/ EP2010/007396 - 89 - conpound

of formula |Iwitherespebirtoithg Nralkyl deraltivesvof baidadrhinbeadids, aatieylds prefekably
selected froma group consisting of UP1l: al = 9.5 0.5 A 5bl =26. 0 1.5
A and cl= 1$ﬁ'ecfed.f'7§)fn,m%thbjl» eﬂpg,: isgpropyh ngbufyl,seg-butyl and tert-butyl. o = 20. o
1.5 A and 1 = . f;,ag% | terial

conpri ses on@sﬁlrévérgragl,(w%@{@%@%e %(%Ee)epr%étf\%\g t'%(cetgag'?)r?@tﬁé}] ven nore

pref ergbl y oisepentyt,weopentyd,trahexylenthepty, ofoctyien-oomghmrdecyfl ahdmyul a | d,
each having a un& i:ell with lattice paraneters (ULP) selected froma group
consisting of®AEYal = 9.5 0.3 A 131 = 26. 0 1.0 A and
20c 1= 14.3 0.5 A and ULP2: a2 = 9.8 0.3 A b2 =20. 01.0 A and c2=
15.4 0.5 A 25 1In the unit cell with lattice paranmeters ULP1 and/or ULP2,
t he angl e a peedrdingolofthedngdtion2the noe-natuyrally Bcpursingrarbing acid9ere 2 and/ or

t he angl e refecabl v i,s,90 . 30Pr ef er abl he it cell wth lattice
Daramaver s, URtTCERR sdletdd Ttbr fhe BEke aftdiing ot R B bimEH batiray |
pref erﬂzl y agéburiifg amilio abidsai.€ OtheeD foidhs 8PCGH}, Ala NBlAASUASS Adp,t1Atg, cyspound
of fornula Id within said unit cell.

GIn, Glu, His, lle, Leu, Lys, Met, Nle, Orn, Phe, Pro, Ser, Thr, Trp, Tyr and

Val.

According to the invention, the synthetically modified naturally occuring

15' amino acids are preferably selected from the group consisting of the N-alkyl
derivatives of the L forms of Gly, Ala, B-Ala, Asn, Asp, Arg, Cys, Gin, Glu,
His, lle, Leu, Lys, Met, Nle, Orn, Phe, Pro, Ser, Thr, Trp, Tyr and Val,
wherein the N-alkyl residues preferably consist of 1-18 carbon atoms, more
preferably 1-6 carbon atoms and even more preferably 1-4 carbon atoms.

20

- According to the invention, the synthetically modified naturally occuring

amino acids are preferably selected from the group consisting of the N-

methyl derivatives and/or N-ethyl dervatives of the L forms of Gly, Ala, B-Ala,

Asn, Asp, Arg, Cys, Gin, Glu, His, lle, Leu, Lys, Met, Nle, Orn, Phe, Pro, Ser,

25 Thr, Trp, Tyr and Val. Especially preferably, the synthetically modified
naturally occuring amino acids are selected from the group consisting of the
L forms of N-Methyl-Gly, N-Methyl-Ala, N-Methyl-3-Ala, N-Methyl-Asn, N-
Methyl-Asp, N-Methyl-Arg, N-Methyl-Cys, N-Methyl-GIn, N-Methyl-Glu, N-
Methyl-His, N-Methyl-lle, N-Methyl-Leu, N-Methyl-Lys, N-Methyl-Met, N-

30 Methyl-Nle, N-Methyl-Orn, N-Methyl-Phe, N-Methyl-Pro, N-Methyl-Ser, N-
Methyl-Thr, N-Methyl-Trp, N-Methyl-Tyr and N-Methyl-Val, which are
preferably also referred to as NMeGly, NMeAla, NMeB-Ala, NMeAsn,
NMeAsp, NMeArg, NMeCys, NMeGIn, NMeGlu, NMeHis, NMelle, NMeLeu,



WO 2011/ 069629PCT/ EP2010/ 007396 - 90 - In the unit cell wth lattice
paraneters ULP2, the angle a preferably is 90 0.5, the angle 13 preferably
is 90 O.woand/wvezwhe angle y preferably is 90 0.5. |nPCh&EPaciownoses| wth
lattice paraneters ULP2, the angles aqgl13 and 5y nore pref erably are 900
0.10 . Preferably, the unit cell wth lattice paraneters ULP2 can be
characterised, alternatively or additionally, preferably additionally, by a
content of about 4 nol ecul es of the conpound of formula Id within said unit

cel|. 10 MorymuLgEeNnMEMet, NMeNie! NMeBHENMEPRETNMeED, NMeSer, MMeThr,
preferably one, fwo, three or four, even nore preferably one or two,

crystal line NMQEPONMQT&TéBﬁMﬁHabf fornula 1d, selected from
crystalline formAl, characterised by a unit cell with the lattice
par anet ers 15a:9.8 0.1 A b=19.5 0.5A and c =15.4 0.1 A

crystakline ke weblvithirhtheasKilkin thedarbto prepairé cyelid peplideg, lae wat d:yodie
parameters a = 9.4 0.1 A b = 2 and ¢ =

20cryst al | i neeptisies keeing pampsised |°§é‘@ttﬁﬁﬁ3é°8?h‘rtr'n9ém'r\9| qudst ﬁéCIPé'f’?‘yc,%s
parameters ych% p%gtlge%ar agt?ls'ﬁgzﬁoﬁ ndtural AmifAd %¢ fd\ivi t%ﬁez(ﬁm%el A, and

crystalllne orm teri'sed by a unit ce e lattice
par anet ers acenvendional ﬂrotéctbn:alﬂﬁa@tlvwoﬁ chenaistily can bE3used.d. yploaIIyZB\eIVDr e

f bly, th t f
Phree or § oupming, Rinclafaing ot AdrSAmne e BiecERy st APREVABIRRRER ( he.
COWDOU”& of SrjeRtlrd %ﬁup%dﬁ%@%r%ﬁﬂ‘funcﬂdﬂaﬁ@téﬁé bé‘@oﬁd)émw?é acnd |s

char aci@ri sed by a“unit cell with the lattice paraneters 3 0.1 A
b = 19.5 0. protectadwith aramouable mrbpxxilpe@t@chm @rolip. rStatablqanm =90 1

e ol e piaitigd Sronds ingiloe oo M. 8%3?3%%%%%3{399 U

paraneters abuto&éab@ ABo) antP9Jlouferdyietfiodycarbodd.(EMOC) The preferably
with a =13 5= et n}l(, %f_aespemo(tlJ Ilfy i th )g/—rQOY;L]( 13 —)L91 1 = 90

1 and especi eaf xv\h grnua raypbe pigtesteﬁlpmectylgszetorrmwgnaaquﬂ REba%s Jable

ohar aeke" | *Shef sfollaa il bl eyt R PORIPRIAER, Ater proyfod 2 |

90 1 and espircfirst hid setdndamidd acidg are38acteddn a suitable solvent such as
water or DMF in the presence of an in situ activating agent such as N.N'-
dicyclohexylcarbodiimide (DCCI), diisopropylcarbodiimide (DIPCDI), or 1-
ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDCI) to effect peptide bond

20 formation. Reactive moieties on the side chains of either amino acid are
protected with protecting groups such as teff-butyl or benzyl for OH and SH;
methyl, ethyl, tert-butyl or benzyl for carboxyl groups, 2,2,5,7,8-
pentamethylchroman-6-sulphonyl for the -NHC(NH)=NH functionality of Arg,
and trityl for the imidazole group of His. Following the coupling reaction,

25 selective deprotection of the amino group of the first amino acid is
accomplished by acid hydrolysis under conditions that do not remove the
carboxy! protecting group of the second amino acid. The procedure is
repeated with a additional amino protected amino acids. Solid phase
synthesis, such as the well-known Merrifield method, is especially useful for

30 synthesizing the peptides of the invention. Generally, the synthesis of the
cyclic peptides is done by first synthesising a linear peptide of the desired

sequence, for example as described above, followed by a cyclization step.



crystalline form S3, characterised by a unit cell with the lattice
paraneters a = 9.6 0.1 A b =259 0.5A and c =13.9 0.1 A preferably
with a = WwB261y06%6290 1 and especially with a =13 = y =PeU/EPI®/0eT3y6t al | | ne
fornms Si, S2 and S3 are preferably fufiher characterised as sol vates.
Preferably, the crystalline forns Si, S2 and S3 can be characteri sed,
alternatively or additionally, preferably additionally, by a content of
about 4 nol ecul es of the conpound of formula Id within said unit cells. The

crystalline SQ&QEIe%ethS@s@hG/é&ncﬁ%r%rﬁrI@?sz‘ﬂ‘ﬁ%‘b'lhﬁebﬂbé fde Maaasicaei sed by
orthorhonbic unit cell. The crystalline formb1l is preferably further

char act er i seBepYdearepkiawn i heartunit cell. WO

2011/ 069629PCT/ EP2010/ 007396 - 92 - known in the art. The sane preferably
hol ds true for the orthorhonbic and/or nmonoclinic formof the unit cell.
5The ajove gThermmbbra:nehlof nmdwathmllmmbcae:ndminmépmes Bl deégcnpetiereto are

preferably determ ned ay Diffraction, nore preferably Single Crystal
X-Ray Diffr EA aaﬁdﬁwdq:Mﬁé'forRorw@fr WQ'kBPFLHﬁPa'&HEb?%!F’ﬁ@"tP(Pf@‘temﬁjar d

rethods,  fof cExAERle, CRAROBRIN: SESANS1LE02ANIER R Bodl. tAgEREraFUr opean

Phar macopei a I on chapter or as describ In Rol f
H | fiker, 10medhgdriorditesspecifi dlheonawatlmteﬂumrwwalraﬂmabradlds id prot&ins!

Vi nhei m 200 Cha t d/ tt
“Pol yrror phi sReRCBIRAA B eLPeB i Fotgran oS Vv, Saaeisons ten ey
York 1989 (eptiie §yﬁﬂéswf%%ae§ atn@qutéihs Corthinfig RbhWeAtrahRoAD! Y,

the above given unit cells and the lattice paraneters relating thereto can
be obt ai ned Bgidsi',fghemcBgost Bev.X208¢, 35422130| thet digeloharesvifivhicbldire i onal

structure da fer ond cted on a XCalibur diffractoneter from
Oxford Di ffré%ﬁbgdﬁ%?f@%gaééd YT ed?ﬁﬁ?‘n te nmonochromat or and CCD Det ect or

using Mo Ka radiation, preferably at a tenperature of 298 20K 5 K, and/or

on a CAD4 four circle diffractoneter from Nonius equiped with graphite
nonochr omat ofce@rding:iathelinygntion, saicheyslicpsptige s cxalic eligenepside 1or ef er abl y

at a terrpera

latticdd par aér’éé{fgrragi lgpﬁgge l%g %%Qgtﬂ@g%};g?er\aé%ﬁ ei'éceérsrﬁ#drﬁ}(?%ag' wgay
Di ffracti on, maaningokthertairhy "ianddetict; Raymbtéfic agtlicqreptiaet @andi itgnddetic

standard met hods, for exanple nmethods or technjques as described in the

Eur opean Pha?YFd@dﬁ'SPBeBW? Edi”tqvﬂ'h"b'i'i‘ﬁpﬁ%rA@OQd@Q togheinyendienddscri bed i n
Rolf Hi I fike | ey- VCH.
Vel nhel m 2008°PQRENY EPERBTder RipolEhe LTI epeptidg fiktpfabyy i)
" Pol ynor phi saydlie Mdednwiﬁcbrcﬁie Hog '(misbadkbbneQﬁ thé/eycle péﬁlde&rcohsnsts New
York 1999 (Ch er fer nces ther
2011/ 0B0626 FRAPBI DRSS SSidass I Beighs Mkaaeder in sppeRideiRkage mor e
crystalline g&dfgmgstoc{ﬁéln@%myjﬁ‘e 6f1g.(é)rupk)@¢pw inthe solid material as
descri bed above and/ or bel ow are general
Especially preferably, said cyclic oligopeptide comprises the Arg-Gly-Asp
sequence (or RGD sequence in the one letter code for amino acids).
25 According to the invention, the Arg-Gly-Asp sequence is preferably
comprised exclusively of the respective L-amino acids, i.e comprised of L-
Arg, L-Gly and L-Asp.

Preferred cyclic peptides according to the invention are the cyclic peptides
30 according to formula |,

Cyclo-(Arg-Gly-Asp-Q) |,



Spreferred. Preferred solid materials for use in the conpositions according
to the invention are described in PCT/EP2010/003100, titled "Novel solid
mat er i al swof20{1j062895R, 8S, PCT/EP2010/007396

11S) - 5- Benzy1- 11- ( 3- guani di no- propyl)y$:-i sopropyl - 7- et hyl -

103, 6, 9, 12, 15- pent aoxo-1, 4, 7, 10, 13- pent aaza- cycl opent adec- 2-yl] - acetic
acid} and nethods for obtaining thenf, of the sanme applicant, the

di scl osure of which is incorporated into this application by reference in
its entiretywhereid solid material as described above and/ or bel ow,
essentially consisting of 15one or nore crystalline fornms of the cgonpound

of formula |8 is@AMN0a6id subsgauenas gonplisedipt f te Aandiespedallyd fhdt ers a =
9.5 0.5 A = : = ik a baldey
characteri se%méns %%'ggrsfe%ggea ’8@@‘ e?n%lr 8% A?éﬁg&vnaég%%?‘l %ﬂpﬁ/ﬁ g@ﬁ@?sdtfi ng of
one orgnore RPisAHdS, Aesf Nhdg, Athahkibe depaumie, Gly fAlanglaal AsprAser abl y
nmeans that the corrgound of fornmula ld contained in said solid material is

( d
essenti al | y AsPERbAEr GRRsEYs Gk G, Riss deckod: lys, iLys(Adr kys(GeNH
conpound of I i t Styat G
25crystalli nfé%(g]ré%gi)l ﬂleg,g?ad, E‘ﬁl%ﬁ%%?‘gﬁ %@é’f%}ﬁ?he é?ér«‘eq}ﬁrgl Pf);(ﬁbunt of
conpound of 8er,MhraTiag Tia) Tspj Tyrsarl Val, form Mre specifically, essentially
inthis regard,preferably nmeans that fhe one or nore crystalline forms in
said solid f%?‘?n? B\?‘i" %"?I%P’a%e%nﬁ’e re, preferably 95 %or nore, even
nor e pﬁ) feraﬂhg &8 A or nore and especially 99.9 %or nore, of the anmount
of 30c ﬁpoun o¥ formula Id in said solid form In this regard, the given
per cent ages R%p alky havifget-4Blcarbeh abered, preferabtyl alkgbhawing/d 5 cawioght and

especially preferably are le O MO 2011/.069629PCT/ EP2010/ 007396 - 94 -
Sai d ampunt s gad ﬁPB@?'BE@aE‘}'{%ﬂ@ngﬂn CArRNAOMSi ne form as descri bed

herein, or bpam Xtgresc|oBrtiwo or nore crystalline formas described herein.
Preferably, said anounts are provided by one single crystalline form as
5descri bed hAgei n. isnalkangyl bangbl-10 ang moempraierably d-Gearbonatoms, arylsi ngl e

crystalbine POV ST REHER 2OHR 6 4G E8auBb B 52 prllaf A@ms Aidrp ™ =
crystalline égpeidlly istiiktfion havigf 106 AN mofd prsfétdbiyn¢-3 edohZateng,

10crystalline form S3 is further described in PCT/EP2010/ 003100 of .the sane
appl i cant, tWwihdhepreyse thadf) gampRises at ieast poe Nosdnatyr @Iyt PFUrEHAMIBR | on by

[ﬁfeegfggfai P?%igﬁ}r;%&hgﬁeg@{ny Hodifitl ARt Sy BEEHY! arfiiBPAdis SpretdiBbR) at™r € Of
least one non-naturally occurring amino acid and at least one synthetically
20 modified naturally occuring amino acid, and especially preferably one non-
naturally occurring amino acid and one synthetically modified naturally
occuring amino acid,
and the derivatives, salts and solvates thereof, more preferably the:

pharmaceutically acceptable derivatives, salts and/or solvates thereof.

25
In the cyclic peptide according to formula |,
Q is especially preferably comprised of one non-naturally occurring amino
acid and one synthetically modified naturally occuring amino acid, preferably
as defined above/below.

30

Where the abovementioned amino acids can occur in a number of
enantiomeric forms, then all of these forms and also their mixtures (e.g. the

DL forms) are included above and below, for example as constituents of the



15descri bed herein, one of these crystalline fornms is preferably the major
crystalline formand the one or nore further crystalline forns present are
present iwoOrmnawI@sounts. The major crystalline form preCemeRig/opr3ovi des
for 60% by weight or nore, nore prefergpbly 75% or nore, even nore
preferably 90% or nore and especially 95 or 99 % or nore, of the total
anmount of the 20crystalline fornms present. In this regard, the given
percentages CYO are preferably selected fromnmole % and % by wei ght and

(es peg/é ally pc@hpbabdis]:/oam fﬁnheléé/b ﬂ;‘e aig;nosama? ffoedxanpiy as alezonpgnmml tages
or gi ven herein rc ounds 25and/ or sol vent are referably either
per cent ages ® %P@Wﬂ‘?%io tg’ﬁlfg"ﬁléiac'eﬁ?n aﬂﬁ%?%ipé%\i' e %gqfeeﬁee Si nce the

content of t?@tQQ%?QOUP?evarg%y?tgﬁb\nﬁﬁ]ersgs in the soI id material as

descri bed herein ratio of two or nore crystalline
forms §n the solid material as described herein, can advant ageousl y be

det 1 d th d | d t
Ry D1 r wABPEE Bna e che T el analY; ReB th St Siinds sRBUR he £ASe ror o
preferably agethdgbahilaead dnd IBAYWIESs éstg §téfe@céth@ﬁmsga'r‘ﬁ@1&f§?§turs@8(30py

and/or infrared spectroscopy, percent valués related thereto
2011/ 069629 PloT/sERGHIYal® 1336 YgBeferablydmyeocthing tordd withiihg m)l e percent

othorvi se, parEEnnind shaRoRYEF SBHCR I Afingagds SLac Vo dara, such as

transm,ssion, especially IR transm ssion, Raman intensity; ii) Powder X-Ray
diffraction intensities (PXRDintensitieI); and/or iii) or analytical
paraneters, such as relative humdity (rh or r. 10and the like, are

pref erably rﬂ';?r&f F‘edf’@r’gﬁg'hg%g‘éﬁc é#}p? esoséeo?a@qg%e iii\‘?e PG thd Gy g mum

val ue). pre err e I hvent rron are e one or ‘nor e
crystal l'i ne peptidesodf fbbhbla ﬁtbfomnlnld laf fornula Id as described herein and
especi al |y as descri bed above and/or ef erably, the one or nore
crystalline fornms of the cof¥eGriBARs- ”EgY‘ﬁ‘ﬁisﬁ W’&'ny)e &l ected fromthe
crystal $| ne {Repginas described above and/or bel ow 20having a nonoclinic
unit cé or a orthorhonbi c unit cell. Preferably, the one or nore

crystal li ne XKamsY ah eableceeapmﬂndamﬂbnﬂpufmhe drobtizereareel ect ed from

capeci al Ty i &l Z@—fﬁ% AR PSP PP R o Sse s GBS B et  vel y or
add:c ti 08?' ! BZ/L%@LC\E@ LyﬂWMmWA&sml Mémzlgélgmg Q)r?if Phe2dH41- PR €
preferably er, ahd ‘especi a
mel ting/ decoh\pmgrl?lh@ri’lngarﬂfer Ryar 8er, a'Fhﬂ dia, ﬂiIIErTrral TMe@aVabMId"eawmQ)ed
20 acid residues can also be derivatized,
R is alkyl having 1-18 carbon atoms, preferably alkyl having 1-6 carbon
atoms and especially alkyl having 1-4 carbon atoms,
Hal is F, CI, Br, |,
Ac is alkanoyl having 1-10 carbon atoms and especially 2-4 carbon
25 atoms, aroyl having 7-11 carbon atoms or aralkanoy! having 8-12 carbon
atoms,
n denotes no substituent or is a substituent on the a-amino function of
the respective amino acid residUe, selected from the group consisting of alkyl
radicals R, benzyl and aralkyl radicals having 7-18 carbon atoms, and
30 especially denotes no substituent or is a substituent on the a-amino function
of the respective amino acid residue, selected from the group consisting of

alkyl radicals having 1-4 carbon atoms,



30herein are preferably determ ned by DSC (Differential Scanning
Calorimetry) and TGA ((ThernmoG avinetric Analysis). DSC and/or TGA net hods
or gener avbyotiepeémanal yti ¢ nmet hods and suitabl e devi cegCrmp2aenarsns ni ng
themare known in the art, for exanplgs.from European Pharnmacopeia 6t1
Edition WD 2011/ 069629PCT/ EP2010/ 007396 - 96 - chapter 2.02.34, wherein
sui tabl e standard techni ques are described. Mre preferably, for the

mel ti ng/ deconposition tenperatures or behaviors and/or the thernpanal ysis

i n general | ywitia thépidvaso that atliRaleben8 2ninb Hcd rddidie Ras albettuehbh &%l are
used, preferably as described in the Eurgpean Pharnmacopeia 6th Edition

chapter 2. ozwm?{hamﬂmewiao that, whets residifssokopligally active eRPAACIdsnal ysi s
Mett | er - Tol 10 5 KEd 0o D 0
ﬁ/bt tl eref To?e%g@?@i%g%ﬁ dleg rr?ﬁ,ré]HV?B%SQRB%@%egga}gﬁg‘grﬂnf%ﬁreand t he

mel ti n?/ decanplugietdj on t enperature given above is showmn in FIG 1 and FIG
2. Preterabl cribed herein and especially the

, , t,he anhydrates as de
crystalline %/'bq H_?%Y&B’%j B%%scﬂ%ﬁ?ée vatessthgreof) marg pretesablyde addi ti onal 1y, by
Powder X- Raypﬁéﬁé&hﬁ@%ﬁ@ﬁgaﬁmr&rnéﬁ\‘;é& ) t¥t%i:\i69/<|53rhs% VAREE SherboRaY

Diffraction pattern co one or nore o owder X-ray peaks given
bel ow, nore preferably conprising 6 or nore of the Powder X-ray peaks given

bel ow, ly 8 the P - ks, gi
el o, and ASREEHTBISTEbMouE o pyalt Peplidsmasroring WumiBlidl s hBeaks gi ven
bel ow 1-&20 28, clivBeRRdas BERAAIACKH EP2010/ 007396 - 97 - a) No. D 0.1 [A] 2
A (Cu-

cyclo-(nArg-nGly-nAsp-nX-nY) Ib,
wherein
nX is selected from D-Gly, D-Ala, D-B-Ala, D-Asn, D-Asp, D-Asp(OR), D-
Arg, D-Cha, D-Cys, D-GIn, D-Glu, D-His, D-lle, D-Leu, D-Lys, D-Lys(Ac), D-

15 Lys(AcNH3), D-Lys(AcSH), D-Met, D-Nal, D-Nle, D-Orn, D-Phe, D-4-Hal-Phe,
D-homo-Phe, D-Phg, D-Pro, D-Pya, D-Ser, D-Thr, D-Tia, D-Tic, D-Trp, D-Tyr
or D-Val, more preferably D-Gly, D-Ala, D-Asn, D-Asp, D-Arg, D-Cys, D-GIn,
D-Glu, D-Lys, D-Lys(Ac), D-Nal, D-Nle, D-Phe, D-4-Hal-Phe, D-homo-Phe,
D-Ser, D-Thr, D-Trp, D-Tyr or D-Val,

20 nY is selected from NMeGly, NMeAla, NMeB-Ala, NMeAsn, NMeAsp,
NMeArg, NMeCha, NMeCys, NMeGIn, NMeGlu, NMeHis, NMelle, NMelLeu,
NMeLys, NMe NMeMet, NMeNal, NMeNle, NMeOrn, NMePhe, NMePhg,
NMePro, NMePya, NMeSer, NMeThr, NMeTia, NMeTic, NMeTrp, NMeTyr or
NMeVal, more preferably NMeGly, NMeAla, NMeAsn, NMeAsp, NMeArg,

25 NMeCys, NMeGin, NMeGlu, NMeLys, NMeNal, NMeNle, NMePhe, NMeSer,
NMeThr, NMeTrp, NMeTyr or NMeVal,

R is alkyl having 1-18 carbon atoms, preferably alkyl having 1-6 carbon
atoms and especially alkyl having 1-4 carbon atoms,
Hal is F, Cl, Br, I,

30 Ac is alkanoyl having 1-10 and preferably 2-4 carbon atoms, aroyl

having 7-11 carbon atoms or aralkanoyl having 8-12 carbon atoms,

preferably alkanoyl having 1-6 and preferably 2-4 carbon atoms,



radiation) 0.10 MIler indizes hkl 112.08 7.3 01129.759.100 2
4 8.24 10.7 1 1
WO 2011/069629 PCT/EP2010/007396

-75-

and the derivatives, salts and solvates thereof, more preferably the

pharmaceutically acceptable derivatives, salts and/or solvates thereof.

5 Preferably, the cyclic peptide of the formula |, la and Ib is not cyclo-(Arg-Gly-
Asp-NMe-Phe-Gly).

According to the invention, the cyclic peptides that comprise the Arg-Gly-Asp
sequence preferably comprise Arg, Gly and Asp in the natural L
10 configuration.

A further preferred group of compounds can be expressed by the formulae
la, in which only one of the amino acid residues X or Y is present in the D
form, whereas all the others are in the L configuration. |

15
Furthermore, particular preference is given to all physiologically acceptable
salts of the compounds which come under one or more of formulae |, la and
Ib.

20 A further preferred group of compounds can be expressed by the subformula
Ib, in which only the amino acid residue X is present in the D form, whereas

all the others are in the L configuration.

Especially preferred with respect to the invention is the cyclic peptide
25 according to formula Ic,
cyclo-(Arg-Gly-Asp-DPhe-Val) Ic,
and/or the derivatives, salts and solvates thereof, preferably the
pharmaceutically acceptable derivatives, salts and/or solvates thereof, and
especially the pharmaceutically acceptable salts and/or solvates thereof.
30
Even more preferred with respect to the invention is the cyclic peptide
according to formula Id,
cyclo-(Arg-Gly-Asp-DPhe-NMeVal) id,



076.9112.81028¢6.0514.612094.8818.2 004 104.5419.5211
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and/or the derivatives, salts and solvates thereof, preferably the
pharmaceutically acceptable derivatives, salts and/or solvates thereof, and
especially the pharmaceutically acceptable salts and/or solvates thereof.

The cyclic peptides according the invention and especially the cyclic peptides
according to |, la, Ib, Ic and/or Id, and also the starting materials for their
preparation are preferably prepared by known methods, preferably as
described in the literature (for example in the standard works such as

10 Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), in particular under reaction
conditions which are known and appropriate for the said reactions. In this
context, use can also be made of known variants which are not mentioned in
any greater detail here.

15
If desired, the starting substances can also be formed in situ, so that they are
not isolated from the reaction mixture but are immediately reacted further to
give the cyclic peptides according to the invention and especially the cyclic
peptides according to formula I, Ia, Ib, Ic and/or id.

20 The cyclic peptides according to the invention and especially the cyclic
peptides according to formula |, la, Ib, Ic and/or Id can be bbtained by
liberating them from their functional derivatives by solvolysis, in particular

hydrolysis, or by hydrogenolysis.

25 Preferred starting materials for the solvolysis or hydrogenolysis are those
which contain appropriate protected amino and/or hydroxyl groups instead of
one or more free amino and/or hydroxyl groups, preferably those which carry
an amino protecting group instead of a hydrogen atom which is attached to a
nitrogen atom, examples being those which correspond to the formula | but

30 which, instead of an NH_ group, contain an NHR’ group (where R’ is an

amino protecting group, e.g. BOC or CBZ).
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Other preferred starting materials are those which carry a hydroxyl protecting
group instead of the hydrogen atom of a hydroxyl group, for example those
which correspond to the formula | but contain, instead of a hydroxyphenyl

5 group, a R”O-phenyl group (where R” is a hydroxyl protecting group).

It is also possible for two or more - identical or different - protected amino

and/or hydroxyl groups to be present in the molecule of the starting material.

If the protecting groups present are different from one another, then in many
10 cases they can be eliminated selectively.

The expression “amino protecting group” is generally known and relates to
groups which are suitable for protecting (for blocking) an amino group from
chemical reactions but which are readily removable after the desired

15 chemical reaction has been carried out at other positions of the molecule.
Typical of such groups are, in particular, unsubstituted or substituted acyi,
aryl, aralkoxymethyl or arakyl groups. Since the amino protecting groups are
removed after the desired‘ reaction (or reaction sequence), their nature and
size is otherwise not critical; however, preference is given to those having 1-

20 20, in particular 1-8, carbon atoms. The term “acyl group” is to be interpreted
in its widest sense in connection with the present process. It includes acyl
groups derived from aliphatic, araliphatic, aromatic or heterocyclic carboxylic
acids or sulfonic acids and, in particular, alkoxycarbonyl, aryloxycarbonyl
and, above all, aralkoxycarbonyl groups. Examples of such acyl groups are

25 alkanoyl such as acetyl, propionyl, butyryl; aralkanoyl such as phenylacetyl;
aroyl such as benzoyl or toluoyl; aryloxyalkanoyl such as POA,;
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl, 2,2,2-
trichlorethoxy-carbonyl, BOC, 2-iodoethoxycarbonyl; aralkyloxycarbonyl such
as CBZ (“carbobenioxy”), 4-methoxybenzyloxy-carbonyl, FMOC; and

30 arylsulfonyl such as Mtr. Preferred amino protecting groups are BOC and
Mtr, and also CBZ, Fmoc, benzyl and acetyl.
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The expression “hydroxyl protecting group” is also generally known and
relates to groups which are suitable for protecting a hydroxyl group from
chemical reactions but which are readily removable after the desired

5 chemical reaction has been carried out at other positions of the molecule.
Typical of such groups are the abovementioned unsubstituted or substituted
aryl, aralkyl or acyl groups, and also alkyl groups. The nature and size of the
hydroxyl protecting groups is not critical, since they are removed again after
the desired chemical reaction or reaction sequence; preference is given to

10 groups having 1-20, especially 1-10, carbon atoms. Examples of hydroxyl
protecting groups include benzyl, p-nitrobenzoyl, p-toluenesulf-onyl, tert-butyl
and acetyl, with particular preference being given to benzyl and tert-butyl.
The COOH groups in aspartic acid and glutamic acid are preferably
protected in the form of their tert-butyl esters (e.g. Asp(OBut)).

15
The functional derivatives of the cyclic peptides according to the invention
and especially of the cyclic peptides according to formula |, Ia, Ib, Ic and/or
Id which are to be used as starting materials can be prepared by customary
methods of amino acid and peptide synthesis, as are described, for example,

20 in the patent applications and standard works mentioned, including for
example by the solid-phase method according to Merrifield (B.F. Gysin and
R.B. Merrifield, J. Am. Chem. Soc. 94, 3102 ff. (1972)).

The liberation of the compounds of the cyclic peptides according to the

25 invention and especially of the cyclic peptides according to formula |, la, Ib,
Ic and/or Id from their functional derivatives is preferably carried out -
depending on the protecting group used - with, for example, strong acids,
expediently with TFA or perchloric acid, but also with other strong inorganic
acids, such as hydrochloric acid or sulfuric acid, strong organic carboxylic

30 acids, such as trichloroacetic acid, or sulfonic acids such as benzene- or p-
toluenesulfonic acid. The presence of an additional inert solvent is possible
but not always necessary. Suitable inert solvents are preferably organic, for

example carboxylic, acids such as acetic acid, ether such as tetrahydrofuran
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or dioxane, amides such as DMF, halogenated hydrocarbons such as
dichloromethane, and also alcohols such as methanol, ethanol or
isopropanol, and water. Also suitable are mixtures of the abovementioned
5 solvents. TFA is preferably used in excess without the addition of a further
solvent, perchloric acid in the form of a mixture of acetic acid and 70%
perchloric acid in a ratio of 9:1. The reaction temperatures for the cleavage
are expediently between about 0 and about 50°; it is preferably carried out
between 15 and 30° (room temperature).
10
The groups BOC, OBut and Mtr can be removed, for example, preferably
using TFA in dichloromethane or with about 3 to 5 N HCI in dioxane at 15-
30°, while the FMOC group can be eliminated with an approximately 5 to
50% solution of dimethylamine, diethylamine or piperidine in DMF at 15-30°.
15
Protecting groups which can be removed by hydrogenolysis (e.g. CBZ or
benzyl) can be eliminated, for example, by treatment with hydrogen in the
presence of a catalyst (e.g. a noble metal catalyst such as palladium,
preferably on a support such as charcoal). Suitable solvents in this context
20 are those mentioned above, especially, for example, alcohols such as
methanol or ethanol or amides such as DMF. The hydrogenolysis is carried
out, as a rule, at temperatures between about 0 and 100° and at pressures
of between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group, for example, takes place readily on 5 to
25 10% Pd-C in methanol or using ammonium formiate (instead of H,) on Pd-C
in methanol/DMF at 20-30°.

The cyclic peptides according to the invention and especially the cyclic

peptides according to formula |, la, Ib, Ic and/or Id can also be obtained by
30 cyclization of linear peptides having the same amino acid sequence as the

desired cyclic peptide, preferably under the conditions of a peptide synthesis.

In this case, the reaction is expediently carried out in accordance with
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customary methods of peptide synthesis as described, for example, in
Houben-Weyi, 1.c., Volume 15/1l, Pages 1 to 806 (1974).

5 The reaction is preferably carried out in the presence of a dehydrating agent,
for example a carbodiimide such as DCCI or EDCI, and additionally
propanephosphonic anhydride (cf. Angew. Chem. 92, 129 (1980)), diphenyl
phosphoryl azide or 2-ethoxy-N-ethoxycarbonyl-1,2-dihydroquinoline, in an
inert solvent, for example a halogenated hydrocarbon such as

10 dichloromethane, an ether such as tetrahydrofuran or dioxane, an amide
such as DMF or dimethylacetamide, a nitrile such as acetonitrile, or in
mixtures of these solvents, at temperatures between about -10 and 40°,
preferably between 0 and 30°. In order to promote intramolecular cyclization
over intermolecular peptide bonding, it is expedient to work in dilute solutions

15 (dilution principle).

Instead of linear peptides having the same amino acid sequence as the
desired cyclic peptide, suitable reactive derivatives of said linear peptides
can also be employed in the reaction, for example those in which reactive

20 groups are intermediately blocked by protecting groups. Said linear peptides
can be used, for example, in the form of their activated esters which are
expediently formed in situ, for example by addition of HOBt or N-
hydroxysuccinimide.

25 The starting materials for the manufacture of the cyclic peptides are either
novel, commercially available or they are readily available by methods known
in the art. In any case, they can preferably be prepared by known methods,
for example the abovementioned methods of peptide synthesis and of
elimination of protecting groups.

30
The derivatization of a cyclopeptide which corresponds per se to a
compound of the formula |, Ia, Ib, Ic and/or Id is preferably likewise effected

by methods known per se, as are known for the alkylation of amines, the
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esterification of carboxylic acids or nucleophilic substitution at aliphatic
carbon atoms and are described in any textbook of organic chemistry, for
example J. March, Adv. Org. Chem., John Wiley & Sons N.Y. (1985).

A base of a cyclic peptide according to the invention and especially the days
of a cyclic peptide according to formula |, la, Ib, Ic and/or Id can be
converted into the associated acid addition salt using an acid. Suitable acids
for this reaction are, in particular, those which yield physiologically
acceptable salts. Thus inorganic acids can be used, examples being sulfuric
acid, nitric acid, hydrohalic acids such as hydrochloric acid or hydrobromic
acid, phosphoric acid such as orthophosphoric acid, sulfamic acid, and also
organic acids, especially aliphatic, alicyclic, araliphatic, aromatic or
heterocyclic mono- or polybasic carboxylic, sulfonic or sulfuric acids, for
example formic acid, acetic acid, propionic acid, pivalic acid, diethyl-acetic
acid, malonic acid, succinic acid, pimelic acid, fumaric acid, maleic acid,
lactic acid, tartaric acid, malic acid, benzoic acid, salicylic acid, 2- or 3-
phenylpropionic acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid,
isonicotinic acid, methane- or ethanesulfonic acid, ethanedisuifonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,

naphthalene-mono- and -disulfonic acids, laurylsulfuric acid. Salts with

' physiologically unacceptable acids, for example picrates, can be used for

isolating and/or purifying the compounds of the formula I.

Alternatively, an acid of a cyclic peptide according to the invention and
especially an acid of a cyclic peptide according to formula |, la, Ib, Ic and/or
Id can be converted into one of its physiologically acceptable metal or
ammonium salts by reaction with a base. Particularly suitable salts in this
context are the sodium, potassium, magnesium, calcium and ammonium
salts, and also substituted ammonium salts, for example the dimethyl-,
diethyl- or diisopropylammonium salts, monoethanol-, diethanol- or

triethanolammonium salts, cyclohexylammonium salts,

t he
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dicyclohexylammonium salts, dibenzylethylenediammonium salts, and also,

for example, salts with N-methyl-D-glucamine or with arginine or lysine.

5 Preferred cyclic peptides for all aspects of the instant invention are
preferably selected from the group consisting of the cyclic peptides according
to formula |, la, Ib, Ic and/or Id, more preferably selected from consisting of
the cyclic peptides according to formula la, Ib, Ic and/or Id, even more
preferably selected from the group consisting of the cyclic peptides according

10 to formula Ib, Ic and/or Id, and especially preferred selected from the group
consisting of the cyclic peptides according to formula Ic and/or Id.

According to the invention, the at least one cyclopeptide preferably
comprises cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and/or cyclo-(Arg-Gly-Asp-
15 DPhe-Val),

and/or a salt or solvate thereof.

According to the invention, the at least one cyclopeptide is especially
preferably selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and cyclo-(Arg-
20 Gly-Asp-DPhe-Val), and/or a salt or solvate thereof.

Especially preferably, the at least one cyclopeptide preferably is cyclo-(Arg-
Gly-Asp-DPhe-NMeVal) and/or a salt or solvate thereof.

25 The peptide of the formula Cyclo-(Arg-Gly-Asp-DPhe-NMeVal) is preferably
employed as a pharmaceutically acceptable salt, more preferably the
pharmacologically acceptable hydrochloride salt, and especially preferably
applied as the inner (or internal) salt, which is the compound cyclo-(Arg-Gly-
Asp-DPhe-NMeVal) as such.

30
With regard to the peptide of the formula cyclo-(Arg-Gly-Asp-DPhe-NMeVal),

the following kinds of writing the name are preferably to be regarded as
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equivalent:

Cyclo-(Arg-Gly-Asp-DPhe-NMeVal) = cyclo-(Arg-Gly-Asp-DPhe-NMeVal) =

cyclo-(Arg-Gly-Asp-DPhe-[NMe]Val) = cyclo-(Arg-Gly-Asp-DPhe-[NMe]-Val)
5 = cyclo-(Arg-Gly-Asp-DPhe-NMeVal) = cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) =

cyclo(Arg-Gly-Asp-DPhe-NMeVal) = cyclo(Arg-Gly-Asp-DPhe-NMe-Val) =

cRGDfNMeV = ¢(RGDfNMeV).

The peptide of the formula cyclo-(Arg-Gly-Asp-DPhe-NMeVal) is preferably
10 also referred to as Cilengitide, which is the INN (International Non-propriety
Name) of said compound.

The peptide of the formula cyclo-(Arg-Gly-Asp-DPhe-NMeVal) is also
described in EP 0 770 622 A, US 6,001,961, WO 00/15244 and
15 PCT/US07/01446 of the same applicant, the disclosure of which is explicitly

incorporated into the instant application by reference.

The oligopeptides, preferably the cyclic oligopeptides for use according to
the invention and especially the cyclic oligopeptides according to formula I,

20 la, Ib, Ic and/or Id possess very valuable properties. In particular, they act as
integriep inhibitors, in which context they preferably modulate and especially
preferably inhibit the interactions of B3- or Bs-integrin receptors with ligands.
The compounds are preferably particularly active in the case of the integrins
avPs, avps and/or a,B3, and more preferably particularly active in the case of

25 the integrins ayB3; and/or ayfs, but preferably also relative to avB1-, avfBe-
and/or ayPs receptors. These actions can be demonstrated, for example,
according to the method described by J.W. Smith et al. in J. Biol. Chem. 265,
12267-12271 (1990).

30 [16] Thus, preferred are compositions as described herein or as described in
one or more of the paragraphs numbered [1] to [15] and/or the paragraphs
relating thereto, wherein the oligopeptide comprises the Arg-Gly-Asp-

subsequence.
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[17] Preferred are compositions as described herein or as described in one
or more of the paragraphs numbered [1] to [16] and/or the paragraphs

5 relating thereto, wherein the oligopeptide is a cyclic oligopeptide.

[18] Preferred are compositions as described herein or as described in one

or more of the paragraphs numbered [1] to [17] and/or the paragraphs

relating thereto, wherein the oligopeptide or cyclic oligopeptide is selected
10 from the group consisting of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), cyclo-(Arg-

Gly-Asp-DPhe-Val),

and the pharmaceutically acceptable dervatives, solvates and/or salts

thereof. |

15 [19] Preferred are compositions as described herein or as described in one
or more of the paragraphs numbered [1] to [18] and/or the paragraphs
relating thereto, wherein the oligopeptide or cyclic oligopeptide is selected
from the group consisting of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and the
pharmaceutically acceptable dervatives, solvates and/or salts thereof having

20 a solubility in water at 20 °C or at 25 °C, preferably at at 20 °C, between 1
mg/mL and 15 mg/mL, more preferably between 2 mg/mL and 12 mg/mL,
even more preferably between 3 mg/mL and 10 mg/mL and especially
between 4 mg/mL and 9 mg/mL.

25 According to the invention, the at least one cyclopeptide is especially
preferably selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal), and/or a salt or

solvate thereof.

Especially preferred are solid materials comprising solid forms, more

30 preferably solid amorphous and/or crystalline forms, of cyclo-(Arg-Gly-Asp-
DPhe-NMeVal) and/or a salt or solvate thereof. Especially preferred are solid
materials comprising solid forms, more preferably amorphous and/or

crystalline solid forms, of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and/or a salt or
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solvate thereof, which have a solubility in water at 20 °C between 1 mg/mi
and 25 mg/ml. Preferably, the solubility in water at 20 °C is 20 mg/ml or
lower, more preferably 18 mg/ml or lower, even more preferably 15 mg/ml or
5 lower, even more preferably 12 mg/ml and especially 10 mg/ml or lower.
Preferably, the solubility in water at 20 °C is 1 mg/ml or higher, more
preferably 2 mg/ml or higher, even more preferably 3 mg/ml or higher, even
more preferably 4 mg/ml or higher and especially 6 mg/ml or higher, but
preferably not higher than the above given uper limits given for the solubility.
10 Accordingly, the solubility in water at 20 °C is preferably in the range
between between 2 mg/ml and 15 mg/ml, even more preferably between 3
mg/ml and 12 mg/ml and especially between 4 mg/ml and 10 mg/ml, e.g.
about 4 mg/ml, about 6 mg/ml, about 8 mg/ml, about 10 mg/mi or about 13
mg/mi.
15
Methods for determining the solubility of said cyclic oligopeptide(s) in water
are known in the art. Preferably, the solubility in water at 20 °C or at 25 °C,
preferably at 20 °C, is determined at an about neutral pH of the solution of
said cyclic oligopeptide(s) in water. Even more preferably, the solubility in
20 water at 20 °C or at 25 °C, preferably at 20 °C, is determined at a pH = 7 +/-
0.5 of the solution of said cyclic oligopeptide(s) in water. Accordingly, the
solubility is preferably determined in water at 20 °C or at 25 °C, preferably at
20 °C, at a pH in the range of 6.5 to 7.5, more preferably in the range of 6.5
to 7.0, such as at a pH value of about 6.8, about 7.0 or about 7.4.

25
The solubility of the inner (or internal) salt of the peptide of the formula cyclo-
(Arg-Gly-Asp-DPhe-NMeVal) in water at 20 °C or at 25 °C, preferably at 20
°C, is preferably determined at the isoelectric point, which preferably
corresponds to a pH value of about 6.8 and especially preferably

30 corresponds to a pH value in the range of 6.7 to 6.9.

Preferred in this regard are amorphous solid forms and crystalline solid
forms, more preferably crystalline solid forms, of cyclo-(Arg-Gly-Asp-DPhe-
NMeVal) and/or the salts thereof, and preferably the solid materials
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containing them. Especially preferred in this regard amorphous solid forms
and crystalline solid forms, more preferably crystalline solid forms of the
inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), and preferably the solid

5 materials containing them or consisting of them.

Preferred in this regard are crystalline solid forms, more preferably crystalline
solid forms of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and/or the salts thereof
which are solvates or anhydrates, and preferably the solid materials

10 containing them or consisting of them.

The salts and especially the inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal)
can be present as a solvate or anhydrate. The solvates and anhydrates,
» more preferably the anhydrates, of the inner salt of cyclo-(Arg-Gly-Asp-
15 DPhe-NMeVal) are especially preferred, especially the crystalline form of the
anhydrate, and preferably the solid materials containing them or consisting of

them.

Preferred solid materials. comprising crystalline forms of cyclo-(Arg-Gly-Asp-
20 DPhe-NMeVal) and especially comprising crystalline forms of the inner salt
of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) are described in detail below:

Cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) or {[(2S,5R,8S,11S)-5-Benzyl-11-(3-
guanidino-propyl)-8-isopropyl-7-methyl-3,6,9,12,15-pentaoxo-1,4,7,10,13-

25 pentaaza-cyclopentadec-2-yl}-acetic acid} was first described in the
patents/patent applications US 6,001,961 and EP 0 770 622, which were first
published in 1997. In said patents, various salt forms of said compound were
described, e.g. the hydrochloride, the acetate and the methansulfonate.
Later, an improved method of manufacture that led to the inner salt of cyclo-

30 (Arg-Gly-Asp-DPhe-NMe-Val) was described in WO 00/53627. However, the
solids obtained according to the described procedures appeared to be

amorphous material.
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Described hereinafter are novel solid materials that comprise cyclo-(Arg-Gly-
Asp-DPhe-NMe-Val) in one or more crystalline form.

5 Preferred solid materials are described below:
A solid material of a compound according to formula Id,
cyclo-(Arg-Gly-Asp-DPhe-NMeVal) (Id)

10
wherein said solid material comprises one or more crystalline forms of the
compound of formula Id, characterised by a unit cell with the lattice
parameters
a=95+05A,

15 b=23.0+50A, and
c=147+10A.
Said unit cell is preferably a crystallographic unit cell or a crystallographically
determined unit cell.

20

In said unit cell, the angle a preferably is 90° £ 2°, the angle B preferably

is 90° + 2° and/or the angle y preferably is 90° + 2°.

Preferably, said solid material comprises at least 10 % by weight, more

25 preferably at least 30% by weight, even more preferably 60 % by weight and
especially at least 90 % by weight or at least 95 % by weight, of one or more
crystalline forms of the compound of formula Id as defined above and/or
below. For example, said solid material comprises about 25, about 50, about
75, about 95 or about 99% by weight of one or more crystalline forms of the

30 compound of formula Id as defined above and/or below.

Especially preferably, the solid material comprises at least 10 % by weight,

more preferably at least 30 mole %, even more preferably 60 mole % and
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crystalline forms of the compound of formula Id as defined above and/or
below. For example, the solid material comprises about 25, about 50, about
75, about 95 or about 99 mole % of one or more crystalline forms of the

compound of formula Id as defined above and/or below.

The percentages by weight given for the solid material as described herein
preferably relate to the ratio between the weight of the one or more
crystalline forms as defined above/below contained in said solid material and
the total amount by weight of the compound of formula id contained in said
solid material. In other words, the percentages by weight given preferably are
the weight percentages of the sum of the one or more crystalline forms as
defined above and/or below based on the total amount by weight of the
compound of formula Id. Thus, the weight percentages given for the content
of the one or more crystalline forms with in the solid material as described
herein are preferably independent of the amount or content of compounds or
impurities other than the compound according to formula Id contained in said

solid material.

One or more crystalline forms in regard to said solid material preferably
means that the solid material comprises at least one or more crystalline form
or modification of the compound of formula Id having a unit cell within the
lattice parameters as defined above and/or below, or that the solid material
comprises mixtures of two or more, for example two or three, crystalline
forms or modifications of the compound of formula Id, each having a unit cell

within the lattice parameters as defined above and/or below.

Preferably, the solid material comprises one, two, three or four crystalline

forms of the compound of formula Id as defined above and/or below.

More preferably, the solid material comprises one or more, preferably one,

two, three or four, even more preferably one or two, crystalline forms of the
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compound of formula Id, each having a unit cell with lattice parameters
(ULP) selected from a group consisting of
ULP1: a1=95+05A,
5 b1=26.0+15A, and
c1=14.3+0.7 A,
and
ULP2: a2=9.8+05A,
b2=20.0+15A, and
10 c2=154+07A.

More preferably, the solid material comprises one or more, preferably one,
15 two, three or four, even more preferably one or two, crystalline forms of the
compound of formula Id, each having a unit cell with lattice parameters
(ULP) selected from a group consisting of
ULP1: a1=95+03A,
b1=26.0+1.0A, and
20 c1=143+05A,
and
ULP2: a2=9.8+0.3A,
b2=20.0%+1.0A, and
c2=154+05A.

25
In the unit cell with lattice parameters ULP1 and/or ULP2, the angle a
preferably is 90° + 2°, the angle B preferably is 90° + 2° and/or the angle
y preferably is 90° + 2°.

30 Preferably, the unit cell with lattice parameters ULP1 can be characterised,

alternatively or additionally, preferably additionally, by a content of about 4

molecules of the compound of formula Id within said unit cell.
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In the unit cell with lattice parameters ULP2, the angle a preferably is 90° +
0.5°, the angle B preferably is 90° + 0.5° and/or the angle y preferably is
90° + 0.5°. In the unit cell with lattice parameters ULP2, the angles a, B and

5 y more preferably are 90° + 0.1°.

Preferably, the unit cell with lattice parameters ULP2 can be characterised,
alternatively or additionally, preferably additionally, by a content of about 4
molecules of the compound of formula 1d within said unit cell.
10
More preferably, tﬁe solid material comprises one or more, preferably one,
two, three or four, even more preferably one or two, crystalline forms of the
compound of formula Id, selected from
crystalline form A1, characterised by a unit cell with the lattice parameters
15 a=98+01A b=195+05A andc=154+0.1A,

crystalline form S1, characterised by a unit cell with the lattice parameters
a=94+01A b=259+05A andc=14.1120.1A,

20 crystalline form S2, characterised by a unit cell with the lattice parameters
a=93+01A,b=266+05A,andc=147+0.1A and

crystalline form S3, characterised by a unit cell with the lattice parameters
a=96+01A b=259+05A andc=13.9%0.1A
25
More preferably, the solid material comprises one or more, preferably one,
two, three or four, even more preferably one or two, crystalline forms of the
compound of formula Id, selected from
crystalline form A1, characterised by a unit cell with the lattice parameters
30 a=98+01Ab=195+05A andc=154+0.1A, preferably with a = 8
=y = 90° + 1° and especially with a = B = y = 90°;
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crystalline form S1, characterised by a unit cell with the lattice parameters
a=94+01A,b=259+05A andc=14.1+0.1A, preferably with a =3

5 =y =90° + 2°, and especially witha =90°+ 1°, =91°+1,y=90°+ 1°
and especially with a = 90°, B = 91.2°, y = 90°;

crystalline form S2, characterised by a unit cell with the lattice parameters
a=93+01A b=266+05A andc=14.7 £ 0.1 A, preferably with a = 8
10 =y = 90° + 1° and especially with a = B = y = 90° and

crystalline form S3, characterised by a unit cell with the lattice parameters
a=96+01A b=259+05A andc=13.9+0.1A preferably witha =
=y =90° + 1° and especially witha = B = y = 90°.

15
The crystalline forms S1, S2 and S3 are preferably further characterised as
solvates.
Preferably, the crystalline forms S1, S2 and S3 can be characterised,
20 alternatively or additionally, preferably additionally, by a content of about 4
molecules of the compound of formula Id within said unit cells.
The crystalline forms A1, S2 and/or S3 are preferably further characterised
by orthorhombic unit cell.
25
The crystalline form S1 is preferably further characterised by a monoclinic in
unit cell.
The unit cell and the lattice parameters, preferably including, but not limited
30

to a, b, ¢, a, B and/or v, are crystallographic parameters known to the ones

skilled in the art. Hence, they can be determined according to methods
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known in the art. The same preferably holds true for the orthorhombic and/or
monoclinic form of the unit cell.
5 The above given unit cells and the lattice parameters relating thereto are

preferably determined by X-Ray Diffraction, more preferably Single Crystal X-
Ray Diffraction and/or Powder X-Ray Diffraction, according to standard
methods, for example methods or techniques as described in the European
Pharmacopeia 6" Edition chapter 2.9.33, and/or as described in Rolf Hilfiker,
10 ‘Polymorphism in the Pharmaceutical Industry’, Wiley-VCH. Weinheim 2006
(Chapter 6: X-Ray Diffraction), and/or H.G. Brittain, ‘Polymorphism in
Pharmaceutical Solids, Vol. 95, Marcel Dekker Inc., New York 1999 (Chapter

6 and references therein).

15 Alternatively preferably, the above given unit cells and the lattice parameters
relating thereto can be obtained by single crystal X-Ray, optionally together
with additional structure data, preferably conducted on a XCalibur
diffractometer from Oxford Diffraction equiped with graphite monochromator
and CCD Detector using Mo K, radiation, preferably at a temperature of 298

20 K+ 5 K; and/or
on a CADA4 four circle diffractometer from Nonius equiped with graphite
monochromator and scintillation counter using Mo K, radiation, preferably at

a temperature of 298 K + 5 K.

25 The above given unit cells and the lattice parameters relating thereto are
preferably determined by X-Ray Diffraction, more preferably Powder X-Ray
Diffraction, according to standard methods, for example methods or
techniques as described in the European Pharmacopeia 6™ Edition chapter
2.9.33, and/or as described in Rolf Hilfiker, ‘Polymorphism in the

30 Pharmaceutical Industry’, Wiley-VCH. Weinheim 2006 (Chapter 6: X-Ray
Diffraction), and/or H.G. Brittain, ‘Polymorphism in Pharmaceutical Solids,
Vol. 95, Marcel Dekker Inc., New York 1999 (Chapter 6 and references
therein).
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Higher contents of the one or more crystalline forms as defined above and/or
below in the solid material as described above and/or below are generally

5 preferred.

Preferred solid materials for use in the compositions according to the
invention are described in PCT/EP2010/003100, titled "Novel solid materials
of {[(2S,5R,8S,11S)-5-Benzyl-11-(3-guanidino-propyl)-8-isopropyl-7-methyl-

10 3,6,9,12,15-pentaoxo-1,4,7,10,13-pentaaza-cyclopentadec-2-yll-acetic acid}
and methods for obtaining them", of the same applicant, the disclosure of
which is incorporated into this application by reference in its entirety.

A solid material as described above and/or below, essentially consisting of
15 one or more crystalline forms of the compound of formula Id, characterised
by a unit cell with the iattice parameters
a=95+05A,
b=23.0+5.0A, and
c=147+1.0A,
20 and espécially characterised as described above and/or below.
Essentially consisting of one or more crystalline forms of the compound of
formula Id preferably means that the compound of formula Id contained in
said solid material is essentially selected from said one or more crystalline
forms of the compound of formula Id, or in other words, that the one or more
25 crystalline forms in said solid form provide for the essential amount of
compound of formula Id in said solid form. More specifically, essentially in
this regard preferably means that the one or more crystalline forms in said
solid form provide for 90 % or more, preferably 95 % or more, even more
preferably 99 % or more and especially 99.9 % or more, of the amount of
30 compound of formula Id in said solid form. In this regard, the given
percentages (%) are preferably selected from mole % and % by weight and

especially preferably are mole %.
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Said amounts can be provided by one single crystalline form as described
herein, or by mixtures of two or more crystalline form as described herein.
Preferably, said amounts are provided by one single crystalline form as

5 described herein. More preferably, said amounts are provided by one single
crystalline form, selected from crystalline form A1, crystalline form S1,
crystalline form S2 and crystalline form S3 as described herein.

The crystalline form A1, crystalline form S1, crystalline form S2 and
10 crystalline form S3 is further described in PCT/EP2010/003100 of the same
applicant, the disclosure of which is incorporated into this application by

reference in its entirety.

if the solid material comprises two or more of the crystalline forms as

15 described herein, one of these crystalline forms is preferably the major
crystalline form and the one or more further crystalline forms present are
present in minor amounts. The major crystalline form preferably provides for
60% by weight or more, more preferably 75% or more, even more preferably
90% or more and especially 95 or 99 %:or more, of the total amount of the

20 crystalline forms present. In this regard, the given percentages (%) are
preferably selected from mole % and % by weight and especially preferably

are mole %.

If not specified otherwise, percentages (or %) given herein for compounds

25 and/or solvents are preferably either percentages by weight or mole percent,
preferably mole percent. Since the content of the one or more crystalline
forms in the solid material as described herein, and, if applicable, the ratio of
two or more crystalline forms in the solid material as described herein, can
advantageously be determined via methods including, but not limited to,

30 Powder X-Ray-Diffraction, Raman-spectroscopy and infrared spectroscopy,
and more preferably are determined by Powder X-Ray-Diffraction, Raman-

spectroscopy and/or infrared spectroscopy, percent values related thereto
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are especially preferably mole percent values, if not explicitly stated

otherwise.
5 Preferably, if not specified otherwise, percentages (or %) given herein
i) for spectral data, such as transmission, especially IR

transmission, Raman intensity;
i) Powder X-Ray diffraction intensities (PXRD intensitiel); and/or
iii) ‘or analytical parameters, such as relative humidity (rh or r.h.),
10 and the like,
are preferably relative percentages (i.e. percent of the respective maximum

value).

A preferred subject of the invention are the one or more crystalline forms of
15 the compound of formula Id as described herein and especially as described
above and/or below.

Preferably, the one or more crystalline forms of the compound of formula Id
are selected from the crystalline forms as described above and/or below

20 having a monoclinic unit cell or a orthorhombic unit cell.

Preferably, the one or more crystalline forms of the compound of formula Id

are selected from anhydrates and solvates.

Preferably, the anhydrates as described herein and especially the crystalline
25 form A1 can be characterised, alternatively or additionally, by a

melting/decomposition temperature of > 282 °C, more preferably 28845 °C

or higher, and especially 28845 °C.

The melting/decomposition temperatures and/or thermal behaviors described
30 herein are preferably determined by DSC (Differential Scanning Calorimetry)

and TGA ((ThermoGravimetric Analysis). DSC and/or TGA methods or

generally thermoanalytic methods and suitable devices for determining them

are known in the art, for examples from European Pharmacopeia 6™ Edition -
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chapter 2.02.34, wherein suitable standard techniques are described. More
preferably, for the melting/decomposition temperatures or behaviors and/or
the thermoanalysis in generally, a Mettler Toledo DSC 821 and/or Mettler

5 Toledo TGA 851 are used, preferably as described in the European
Pharmacopeia 6™ Edition chapter 2.02.34.

The DSC and TGA measurements showing the thermal analysis (Mettler-
Toledo DSC 821, 5 K/min, nitrogen purge gas 50 ml/min; Mettler-Toledo TGA 851,
10 5 K/min, nitrogen purge gas 50 ml/min) and the melting/decomposition

temperature given above is shown in FIG. 1 and FIG. 2.

Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by Powder X-Ray
15 Diffraction and more preferably by the Powder X-Ray Diffraction pattern
comprising one or more of the Powder X-ray peaks given below, more
preferably comprising 6 or more of the Powder X-ray peaks given below,
even more preferably 8 or more of the Powder X-ray peaks given below, and

especially comprising all of the of the Powder X-ray peaks given below :

20

25

30
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3431 cm1 (s), 3339 cm1 (s), 3189 cm1l (s), 2962 cm1 (m, 2872 cm1 (
1676 cm1 (s), 1660 cm1 (s), 1617 cm1l (s), 1407 cm1l (s), 1316 cm 1l (
WO 2011/ OW0aROIRET62EP2010/ 007396 - 104 - 1224 cm1l (m, PCIEPCOMODOHY, 7
cml (m. Mre preferably, the anhydrgges as described herein and
especially the 5crystalline formA can be characterised, alternatively or
additionally, by the infrared-spectroscopy data conprising one or nore of
t he band positions (2 cm 1) given below, nore preferably conprising 9 or
more of the bamdrepseferaply (2 cm 1) given bel ow, even nore preferably
conpri sing 16 or nore of the band positions (2 cm1) given below, and
10especial ly l:orrpri sing all the band positions (2 cm1) given below,

m,
m,
11

preferably tjogether With thg refativeintensities given in brackets: 3431
cm1 (s), 333%cm1 Q+03‘18€2Q;(1¢l1K(xs Milsp®dizesn |1 (n), 2962 cm 1 (m), 2872
cml (g), 1676 cm 1l (s), 16p0Cadiatiah) sy, IpI7jemFl (s), 1539 cm 1 (s), 1493
cm1 (s), 1407 15cm ] ([:Aﬂ 13580.4m 1 (mh|1B16 tm1 (m, 1247 cm1 (M,
1224 cm 1 (n— 86 ¢mrt 994 —cmit—{w—92+cm1 (w), 711 cm1 (n), 599
cml (m. Thelrel ativyel2.08ensitvés giveh [ brackets are preferably defined
as foll ows: =st1ong (transnrtiange—preferably < 50 %, "n =
medi um (prefledably 50 20% <| traBdnittjantel © 7029, "w' = weak
(transm tt ance preferabty > 70— The R pr—F=HR spectrumis preferably
obt ai ned usi|ry a KBr |p&ld4et | as Erhpl e ptepdrat®on techni que.
10 7 6.91 12.8 1102
8 6.05 14.7 0 212
9 4.88 18.2 0 0| 4
10 4.54 19.5 2 1 1
15 11 443 20.0 1 3|1
12 4.37 20.3 2 0] 2
13 4.21 211 2 112
14 412 21.5 2 210
20 15 ‘ 3.79 23.4 2 113

Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by Powder X-Ray

25 Diffraction and more preferably by the Powder X-Ray Diffraction pattern
comprising the Powder X-ray peaks given below :

30
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3064 cm1 (w), 2976 cm1 (m, 2934 cm1 (m, 2912 cm1 (m, 2881 cm1 (m,
1677 cm1 (w), 1648 cm1 (w), 1603 cm1 (w), 1584 cm1l (w), 1465 cm1l (w),
1407 cm WOwp11/06%24 cm 1 (w), 1242 cm1l (w), 1209 cm1 @EX/EPXMBROHE 1 (W),
1029 cm1 (w), 1003 cm1 (m, 943 conpolw), 901 cm1 (w), 852 cm1l (w, 623

cml (w,

589 cm1 (w). WO 2011/069629PCT/ EP2010/ 007396 - 106 - The Raman

or FT-Raman spectrumis preferably obtained using Alum niumcups as sanple
hol ders for the respective solid nmaterial. 5 The Raman-spectroscopy data is
preferably ohtmorequefeyadiyl- Rananspect r oscopy, The Ranman-spectroscopy data or
FT- Raman- spebc)t roscopy
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No. D [A] | °26 (Cu-Ka, | Miller indizes
radiation) +

0.1° hi k| |
1 12.08 7.3 0 1 1
2 9.75 9.1 0 0] 2
4 8.24 10.7 1 1 0
7 6.91 12.8 1 0| 2
8 6.05 14.7 0 2 | 2
9 4.88 18.2 0 0] 4
10 4.54 19.5 2 1 1
1 443 20.0 1 3|1
12 4.37 20.3 2 0| 2
13 4.21 211 2 1 2
14 412 21.5 2 210
15 3.79 23.4 2 113

Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by Powder X-Ray
Diffraction and more preferably by the Powder X-Ray Diffraction pattern
comprising one or more of the Powder X-ray peaks given below, more
preferably comprising 10 or more of the Powder X-ray peaks given below,
even more preferably 12 or more of the Powder X-ray peaks given below,

and especially comprising all of the of the Powder X-ray peaks given below :
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The Powder X-Ray Diffraction and more preferably the Powder X-Ray

Diffraction pattern is preferably performed or determined as described herein

and especially performed or determined by standard techniques as

described in the European Pharmacopeia 6™ Edition chapter 2.9.33, and is

even more preferably obtained with the parameters Cu-Ka,, radiation and/or
A = 1.5406 A, preferably on a Stoe StadiP 611 KL diffractometer.



The conmpound of fornmula Id also fornms a class of pseudopol ynor phs whi ch
incorporate different solvents in variable anounts and/or rati os,

pr ef er ablwonrativwse29and t hus are sol vates. These sol vat epCamP2emousver al |y
closely related 5as shown, e.g. by Pqgder X-Ray Diffraction data, including
| ndexi ng of these fornms, which |leads to simlar unit cells. A so, selected
exanples for the structures will be discussed based on single-crystal
structure and structure sol utions based on powder data. Finally a

di scussi on onIG.IEsispRS tie Poleiee M-l difffaeisgranesf afystallire fesudibpol yrmor phi ¢
class will be given. 10 Followi ng, three preferred exanples for the

pseudopol ym)rphl c forns of Cilengitide are described: Si (Methanol

sol vate),

exanpl es can ‘(be%'%gﬁfﬁre‘é%bﬁgggé?%ralggfg%g%éfgéﬁﬂ Ss%sgg-ah?lg%_ﬁ ?JS%ILe solid
crystagline foomns1 baxibegclearaoterised) alternativelnor iadditipnabyretesmgld Ctystal

defi ned bef oy refera Iy further character, hegei n,_as Ivates and
nor e prefera%%a EE”F%Q?I 9afpé§xamée§ Ms@ﬁgd%? %g' F’%ﬁ fes
preferably | oo GRa difrdBRfieRintéRrabip ity with aciaghfie om 20Si . S2 and

S3 as defin herein, and preferably also xtures thereof. The crystalline
forms Si, SZnandthnonQOIaaedpﬁ@DdBerbgorfnnetfér@blychangd\d@&asedlaaensol vat es and

I I t I t b h b
e oot creTaiaBiet & BB ALE AhARKPLE W A Ve RS rdelly e | |
25whi Cﬂ%' s apedlibdr a‘».ﬁIay aﬁqef@'fﬁgw@ﬂoﬂfg.m bﬁors:sgb.rp@a%&e ramw.tecul e of the

conpou according to formula ese t asol va t he sol vent

mol ecul es armoppelirmnadtoy and| GCDddetectonusingeblal I€s rasfiaticn a’ramui 28&Khol s and
nore preferably selected fromwater, 30nethanol and ethanol, and m xtures

thereof. WD 2011/ 069629PCT/ EP2010/ 007396 - 110 - nethanol sol vates (or

met hanol at eSAc@dIaIr@rtoetheasmb|eS@Iys@é|e§R@9rStﬂIdiaf@bat£§btauﬁéwm~I@r if said

sol vates are produced fromor cantacted with m xtures of solvents, nixed
sol vates canarhysthatecobibezanepoundiaf formmla Id,and repeeially erystatinestaimedwi t hi n

ol coulds of SynsEs 1B4hd ofhoRiiibE'hatedtofb 2y REET Wi 6 1tede “tore
preferably theahfitersal=vagex, @ammmefaahbxs Ag(e o1 Y9 tadd theeaurfiosets Si, S2
and S3 all belong to a specific class o solid crystalline forns. 10

Preferably, Wdrierrleesrmefﬂralalye’&%(id‘dk)o% bed herein, nore preferably the

tetrasol vates as, descri bed I nor.e pr b the tetrah rates as
o asol v o i S S0 S BB kB by &4
characteri segnh@rggg,aghy@bgteor additionally, by a nelting/deconposition
tenperature of - nore preferably 2175 C nelting/ deconposition C or

hi gher20and
The Single Crystal X-Ray Structure is depicted in FIG. 4 .

Preferably, the anhydrates as described herein and especially the crystalline

form A1 can be characterised, alternatively or additionally, by the infrared-
25 spectroscopy data comprising one or more of the

band positions (+2 cm") given below, more preferably comprising 6 or more

of the band positions (+2 cm™") given below, even more preferably

comprising 9 or more of the band positions (+2 cm") given below, and

especially comprising all the band positions (+2 cm'1) given below, preferably
30 together with the relative intensities given in brackets:

3431 cm™ (s), 3339 cm™ (s), 3189 cm™ (s), 2962 cm™ (m), 2872 cm™ (m),

1676 cm™ (s), 1660 cm™ (s), 1617 cm™ (s), 1407 cm™ (s), 1316 cm™ (m),



especially 2175 C mel ti ng/ deconposition. Preferably, the

nmel ting/ deconposition tenperature obtained for the tetrasol vates as

descri bedwbepdim9e2aor e preferably the tetrahydrates as #esmpr2iieaotses ei n and
especially obtained for the crystalLiyjpg.form S3 is <250 C. 20 The

mel ti ng/ deconposition tenperatures and/or thermal behaviors described
herein are preferably determ ned by DSC (Differential Scanning Cal orinetry)
and TGA ((ThernoGravinetric Analysis). DSC and/ or TGA net hods or generally

t her moanal ysiZeaveintiqes), angs omt abd,e7 tesintqm)f or  det er ni ni ng t hem 25are
known in the art, for exanples from European Pharnmacopeia 6th Edition
chapter 2.02.34, wherein suitable standard techni ques are descri bed. Mre

pref erabl vy, i+Rg/ [ ; S, LQrs and/ or
Phe. thor moarapysptefeby, (00 4ARARBE ob o chFER R a5 Spch Pl thet o1 or
Tol edog TGA &fystallimeforn, Ahcah deadliaracterised caltareatively bhadéitioaply by the

30Ph i 6t Editi hapt 2.02. 34. WO
3011, 0606 B BRI BT tISEeey U214 SomBrRyia oie AT TIUE&E R ge gas 50 m /i n)

and the nel ty L5 | Eﬁ;ghe? ' 706 ' rﬁhﬂ%@ | G 8
and FIG 9. %j?g# g?ﬁg%%%gﬁ?& raso @g%?da}g\bggfscrl nghﬁ)erél , drrm'?rpéérle
preferably tdéfehediandipoitidres(x2scrde giviehdkidwe @ven ade psefecalsty | y t he

crystalline form S3 can be characterised, alternatively or additionally, by

Powder X- RayCampHising {12001 mate abthe hand pesilions (52 eme ) phigmebelswrand

Dffr lon pattern c Li.sin ne_or, nore of the Rowder X:ray aks, gi ven
bel ow [Vror & PrsEE sy Runine P g aRy s tRlinR 2t e e ARy "o Ven
bel ow, even tagethedvafethabieyatiyedhtemitRsQfivémfh blleHefs: X-r ay peaks given
bel ow, and especially conprising all of the of the Powder X-ray peaks given

below: No. D 0.1 [A] 02 0 (Cu-Kot, radiation) 0.10 MIler indizes h
K 3431 cm™ (s), 3339 cm™ (s), 3189 cm™ (s), 3031 cm™ (m), 2962 cm™ (m), 2872 cm™
(m), 1676 cm™ (s), 1660 cm (s), 1617 cm™ (s), 1539 cm (s), 1493 cm™ (s), 1407
15 cm™ (s), 1358 cm™ (m), 1316 cm™ (m), 1247 cm™ (m), 1224 cm™ (m), 1186 cm””
(m), 994 cm™ (w), 921 cm™ (w), 711 cm™ (m), 599 cm™ (m).

The relative intensities given in brackets are preferably defined as follows:
*"s” = strong (transmittance preferably < 50 %), “m” = medium (preferably 50

20 % < transmittance < 70 %), “w” = weak (transmittance preferably > 70 %)

The IR or FT-IR spectrum is preferably obtained using a KBr pellet as

sample preparation technique.

o5 The IR-spectroscopy data is preferably obtained by FT-IR-spectroscopy, The
IR-spectroscopy data or FT-IR-spectroscopy data is preferably obtained by
standard techniques as described in the European Pharmacopeia 6™ Edition
chapter 2.02.24. For the measurement of the FT-IR-spectra, preferably a
Bruker Vector 22 spectrometer is used. FT-IR spectra are preferably base-

30 line corrected, preferably using Bruker OPUS software.

The FT-IR spectra of the anhydrates as described herein and especially the
crystalline form A1 is given in FIG. 5.
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Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by the Raman-
5 spectroscopy data comprising one or more of the
band positions (+2 é:m'1) given below, more preferably comprising 9 or more
of the band positions (+2 cm™) given below, even more preferably
comprising 9 or more of the band positions (+2 cm'1) given below, and
especially comprising all the band positions (+2 cm™) given below, preferably
10 together with the relative intensities given in brackets: '
3064 cm™ (w), 2976 cm™ (m), 2934 cm™ (m), 2912 cm™ (m), 2881 cm™ (m),
1603 cm™" (w), 1209 cm™ (w), 1029 cm™" (w), 1003 cm™" (m), 852 cm™* (w).

More preferably, the anhydrates as described herein and especially the

16 crystalline form A1 can be characterised, alternatively or additionally, by the
Raman-spectroscopy data comprising one or more of the
band positions (+2 cm‘1) given below, more preferably comprising 12 or more
of the band positions (2 cm™) given below, even more preferably
comprising 18 or more of the band positions (+2 cm") given below, and

20 especially comprising all the band positions (+2 cm'1) given below, preferably

together with the relative intensities given in brackets:

3064 cm™ (w), 2976 cm™ (m), 2934 cm™ (m), 2912 cm™' (m), 2881 cm™’ (m),
1677 cm™ (w), 1648 cm™ (w), 1603 cm™ (w), 1584 cm™ (w), 1465 cm™’ (w),

25 1407 cm™ (w), 1314 cm™ (), 1242 cm™! (w), 1209 cm™! (w), 1129 em™ (),
1029 cm™ (w), 1003 cm™ (m), 943 cm™ (w), 901 cm™ (w), 852 cm™ (w), 623
cm™ (w), 589 cm™ (w).

The relative intensities given in brackets are preferably defined as follows:

30 "s” = strong (relative Raman intensity preferably > 0.04), “m” = medium

8, n

(preferably 0.04 > relative Raman intensity > 0.02), “w” = weak (relative
Raman intensity preferably < 0.02)



4.67 19.0 2 01 13 4.49 19.8 2 1014 4.11 21.6 1 3 115 3.99 22.3 213
25 Preferably, the tetrasol vates as described herein, nore preferably the
t et r ahydrwiDestiasdctescri bed herein and especially the crysraiPRénsofios m S3
can be characterised, alternatively_qpgadditionally, by Powder X-Ray
Diffractionnore preferably by the Powder X-Ray Diffraction pattern

The Raman or FT-Raman spectrum is preferably obtained using Aluminium-

cups as sample holders for the respective solid material.

5
The Raman-spectroscopy data is preferably obtained by FT-Raman-
spectroscopy, The Raman-spectroscopy data or FT-Raman-spectroscopy
data is preferably obtained by standard techniques as described in the
European Pharmacopeia 6™ Edition chapter 2.02.48. For the measurement
10 of the FT-Raman-spectra, preferably a Bruker RFS 100 spectrometer is used.

FT-Raman spectra are preferably base-line corrected, preferably using
Bruker OPUS software.

The FT-Raman spectra of the anhydrates as described herein and especially
15 the crystalline form A1 is given in FIG. 6.

Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by a solubility in
water at 20°C or 25°C, preferably at 20°C, in the range between 5 and 9

20 mg/mL, preferably in the range between 6 and 8 mg/mL and especially by a
solubility in water at 20°C or 25°C, preferably at 20°C, of about 7 mg/mL.

Preferably, the anhydrates as described herein and especially the crystalline
form A1 can be characterised, alternatively or additionally, by dynamic

25 vapour experiments. The results can be obtained by standard techniques as
described in Rolf Hilfiker, ‘Polymorphism in the Pharmaceutical Industry’,
Wiley-VCH. Weinheim 2006 (Chapter 9: Water Vapour Sorption, and
references therein). The Water Vapour Sorption behaviour shows small
water uptake levels up to 98 % relative humidity (rh or r.h.), and the

30 anhydrates as described herein and especially the crystalline form A1 can be
classified as non-hygroscopic acc. to Ph. Eur. criteria. No formation or
conversion to a hydrate is observed. Water Vapor Sorption isotherm (25 °C)
of crystalline form A1 (SMS DVS Intrinsic) is given in FIG. 7.



30conprising one or nore of the Powder X-ray peaks given bel ow, nore

preferably conprising 9 or

nore prefwoablyedezoor nore of the Powder X-ray peaks gi pem/Hpedione739@nd
especially conprising all of the of_yhg _Powder X-ray peaks given bel ow
2011/ 069629PCT/ EP2010/ 007396 - 112 - No. D [A] 02 0 (Cu-Ka, radiation)

0.1 Mller

10

15

20

25

30

I ndi zes h k1l 112.98 6.8 02 0 2 12.25

The crystalline form A1 preferably can be characterised as an anhydrate or

ansolvate.

In this regard, anhydrate or ansolvate preferably means that the unit cell is
free or essentially free of about stoichiometric amounts of solvent molecules
of one or more solvents. In this regard, anhydrate or ansolvate more
preferably means that the unit cell is essentially free of water and solvent
molecules. Essentially free of solvent molecules in this regard preferably
means that the amount of solvent molecules in the unit cell is lower than 0.5,
more preferably lower than 0.1, even more preferably lower than 0.01 and

especially lower than 0.001.

Since both ansolvates and an anhydrates are characterised by the absence
of the respective solvents and thus characterised by the absence of any
solvent, the terms anhydrate and ansolvate are preferably to be regarded as

synonyms in the context of the present invention.

The amount of molecules in the unit cell is preferably determined by
crystallographic methods, more preferably by single crystal X-ray diffraction

and/or powder X-ray diffraction.

Alternatively, the amount of solvent in said crystalline forms, said solvates
and/or in the respective unit cell can be determined or estimated by
elemental analysis, gas chromatography or Karl-Fischer titration. In this
context, essentially free of solvent molecules preferably means a solvent
content of less than 5 %, even more preferably less than 2 %, even more
preferably less than 1 % and especially less than 0.1 %, for example 5 % to
0.1 % or 2 % to 0.01 %. In this regard, the given percentages (%) are
preferably selected from mole % and % by weight and especially preferably
are % by weight. '

nore of the Powder X-ray peaks given bel ow, even

)
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The anhydrates as described herein and especially the crystalline form A1
shows one or more properties selected from the advantageous properties

5 discussed above. More specifically, the anhydrates as described herein and
especially the crystalline form A1 can shown to be the thermodynamically
stable ansolvated form and/or thermodynamic stable form and surprisingly
the thermodynamically stable form in the presence of aqueous based
solvents, preferably including, but not limited to, suspensions and wetted

10 material, and especially in essentially aqueous systems, such as water saline
anthe like, such as, but not limited to, suspensions and wetted material, and
especially in such aqueous systems in the absence of methanol and/or
ethanol. Wetted material in this regard is preferably a mixture of the
respective anhydrate with at least 5% by weight, more pfeferably at least

15 10% by weight and especially 20% by weight, of the respective aqueous
system.Furthermore, the anhydrates as described herein and especially the
crystalline form A1 shows superior properties in terms of hygroscopicity
behaviour, with physical stability of the crystal form throughout the entire
relative humidity range (0-98 %) and/or the crystallinity and thermal

20 behaviour are excellent.

This results in excellent properties for processing (e.g. phase separation by
filtration, drying, milling, micronisation) and storage, thus being i.a. superior
for the formulation of suspensions. The anhydrates as described herein and

25 especially the crystalline form A1 exhibit superior properties for the
purification of the compound of formula Id, since a reduction of structurally
related impurities, ionic compounds and residual solvent can be easily
achieved. Thus, purificitation can be achieved in one step, where the solid
forms, e.g. amorphous forms according to the conventional, prior known

30 processes, and/or other, non-anhydrate polymorhic cyrstalline forms require
significantly higher effort for a purity in line with GMP standards, e.g. three or

more subsequent purification procedures.
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The compound of formula Id also forms a class of pseudopolymorphs which
incorporate different solvents in variable amounts and/or ratios, preferably
ratios, and thus are solvates. These solvates are structurally closely related

5 as shown, e.g. by Powder X-Ray Diffraction data, including Indexing of these
forms, which leads to similar unit cells. Also, selected examples for the
structures will be discussed based on single-crystal structure and structure
solutions based on powder data. Finally a discussion on the specific
benefical properties of this pseudopolymorphic class will be given.

10
Following, three preferred examples for the pseudopolymorphic forms of
Cilengitide are described: S1 (Methanol solvate), S2 (Ethanol solvate) and
form S3 (hydrate). These preferred examples can be further characterised as
tetrasolvates.

15
Thus, the solid crystaiiine forms having a unit cell with lattice parameters
ULP1 as defined before are preferably further characterised herein as
solvates and more preferably as tetrasolvates. The solvates and/or
tetrasolvates preferably include one or more crystalline forms selected from

20 S1, S2 and S3 as defined herein, and preferably also mixtures thereof.

The crystalline forms S1, S2 and/or S3 are preferably further characterised

as solvates and especially as tetrasolvates, i.e. they preferably show an

about stoichiometric amount of solvent molecules in the respective unit cell,
25 which is about 4 solvent molecules per unit cell and per molecule of the

compound according to formula Id.

In these tetrasolvates, the solvent molecules are preferably selected from
molecules of water and alcohols and more preferably selected from water,

30 methanol and ethanol, and mixtures thereof.

Accordingly, the solvates can preferably be further characterised as hydrates

or alcohol solvates (or alcoholates), and more preferably as hydrates,



12 4.67 19.0 2 0 1 13 4.49 19.8 21 0 14 4.11 21.6 1 3 1 15 3.99 22.3 21 3
Preferably, the tetrasol vates as described herein, nore preferably the

t et r ahydrwiDestiasdctescri bed herein and especially the crysraiPkénsofios m S3
can be characterised, alternatively._grgpadditionally, by Powler X-Ray
Diffraction

methanol solvates (or methanolates) and/or etﬁanol solvates (or
ethanolates). However, if said solvates are produced from or cantacted with
mixtures of solvents, mixed solvates can also be obtained. Additionally, the

5 solvent molecules within one solvate are partially or completely
interchangeable for a the solvent molecules of another solvent. Thus, it is
clear that the solvates, more preferably the tetrasolvates and especially the
Crystalline forms S1, S2 and S3 all belong to a specific class of solid
crystalline forms.

10
Preferably, the tetrasolvates as described herein, more preferably the
tetrasolvates as described herein, more preferably the tetrahydrates as
described herein and especially the crystalline form S3 can be characterised,
alternatively or additionally, by a melting/decomposition temperature of > 210

15 °C, more preferably 21715 °C melting/decomposition °C or higher, and
especially 21715 °C melting/decomposition. Preferably, the
melting/decomposition temperature obtained for the tetrasolvates as
described herein, more preferably the tetrahydrates as described herein and
especially obtained for the crystalline form S3 is < 250 °C.

20
The melting/decomposition temperatures and/or thermal behaviors described
herein are preferably determined by DSC (Differential Scanning Calorimetry)
and TGA ((ThermoGravimetric Analysis). DSC and/or TGA methods or
generally thermoanalysis methods and suitable devices for determining them
25 are known in the art, for examples from European Pharmacopeia 6" Edition

chapter 2.02.34, wherein suitable standard techniques are described. More
preferably, for the melting/decomposition temperatures or behaviors and/or
the thermoanalysis in general, a Mettler Toledo DSC 821 and/or Mettler
Toledo TGA 851 are used, preferably as described in the European

30 Pharmacopeia 6" Edition chapter 2.02.34.

The DSC and TGA spectra showing the thermal analysis (Mettler-Toledo
DSC 821, 5 K/min, nitrogen purge gas 50 ml/min; Mettler-Toledo TGA 851, 5



25and nore preferably by the Powder X-Ray Diffraction pattern conprising
one or nore of the Powder X-ray peaks given below, nore preferably
conpri si MyoO2011am9620r e of t he Powder X-ray peaks given beComEP2&wan3n®r e
preferably 13 or nore of the Powder _X4Ray peaks given bel ow, and especially
comprising all of the of the Powder X-ray peaks given below. WO
2011/ 069629PCT/ EP2010/ 007396 - 113 - No. D 0.1 [A] 02 9 (Cu-Ka,
radiation) 0.10 MI'ler indizes hk 112.98 6.8 020

K/min, nitrogen purge gas 50 mi/min) and the melting/decomposition

temperature given above is shown in FIG. 8 and FIG. 9.

5 Preferably, the tetrasolvates as described herein, more preferably the
| tetrahydrates as described herein and especially the crystalline form S3 can

be characterised, alternatively or additionally, by Powder X-Ray Diffraction
and more preferably by the Powder X-Ray Diffraction pattern comprising one
or more of the Powder X-ray peaks given below, more preferably comprising

10 3 or more of the Powder X-ray peaks given below, even more preferably 6 or
more of the Powder X-ray peaks given below, and especially comprising all
of the of the Powder X-ray peaks given below :

No. D+0.1 | °26(Cu-Ka, | Miller indizes
radiation) +
(Al 0.1° h | k |
15
1 12.98 6.8 01 2 0
2 12.25 7.2 0|1 1
5 7.50 11.8 111 1
11 4.88 18.2 0|5 1
20
12 4.67 19.0 210 1
13 4.49 19.8 211 0
14 4.1 21.6 1 3 1
15 3.99 22.3 211 3
25 ,
Preferably, the tetrasolvates as described herein, more preferably the
tetrahydrates as described herein and especially the crystalline form S3 can
be characterised, alternatively or additionally, by Powder X-Ray
Diffractionmore preferably by the Powder X-Ray Diffraction pattern
30 comprising one or more of the Powder X-ray peaks given below, more

preferably comprising 9 or more of the Powder X-ray peaks given below,
even more preferably 12 or more of the Powder X-ray peaks given below,

and especially comprising all of the of the Powder X-ray peaks given below:



212.257.201138999.910147.8311.31105%7.5011.81116
7.34
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No. D [A] °2 6 (Cu-Ko, | Miller indizes
radiation) +
0.1° h | k |
5
1 12.98 6.8 0] 2 0
2 12.25 7.2 o1 1
3 8.91 9.9 110 1
4 7.83 11.3 111 0
10 5 7.50 11.8 1 1 1
6 7.34 12.1 0| 3 1
7 6.94 12.7 0| O 2
9 6.13 14.5 0] 2 2
15 10 5.15 17.2 12| 2
11 4.88 18.2 0|5 1
12 4.67 19.0 2 (0 1
13 4.49 19.8 2 |1 0
20 14 4.1 216 1 3 1
15 3.99 22.3 211 3
Preferably, the tetrasolvates as described herein, more preferably the
tetrahydrates as described herein and especially the crystalline form S3 can
be characterised, alternatively or additionally, by Powder X-Ray Diffraction
25

and more preferably by the Powder X-Ray Diffraction pattern comprising one
or more of the Powder X-ray peaks given below, more preferably comprising
10 or more of the Powder X-ray peaks given below, even more preferably 13
or more of the Powder X-ray peaks given below, and especially comprising

all of the of the Powder X-ray peaks given below:
30



12.1 0317 6.9412.7 00 2 86.50 13.6 0409 6.13 14.50 2 2 10 5.15
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No. D+0.1 | °26(Cu-Ka, | Miller indizes
radiation) +
[Al 0.1° h |k |1
5
1 12.98 6.8 0| 2 0
2 12.25 7.2 0|1 1
3 8.91 9.9 110 1
4 7.83 11.3 1 1 0
10
5 7.50 11.8 1 1 1
6 7.34 121 0| 3 1
7 6.94 12.7 0|0 2
8 6.50 13.6 0| 4 0
15 9 6.13 14.5 01 2 2
10 5.15 17.2 1] 2 2
11 4.88 18.2 0| 5 1
12 4.67 19.0 2|0 1
20 13 4.49 19.8 2010
14 4.1 21.6 1 3 1
15 3.99 22.3 211 3
o5 FIG. 10 shows the Powder X-ray diffractogram of crystalline form S3
The Powder X-Ray Diffraction and more preferably the Powder X-Ray
Diffraction pattern is preferably performed or determined as described herein
and especially performed or determined by standard techniques as
described in the European Pharmacopeia 6" Edition chapter 2.9.33, and is
30

even more preferably obtained with the parameters Cu-Ka, radiation and/or
A = 1.5406 A, preferably on a Stoe StadiP 611 KL diffractometer.
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Preferably, the tetrasolvates as described herein, more preferably the
tetrahydrates as described herein and especially the crystalline form S3 can
be characterised, alternatively or additionally, by Single Crystal X-Ray

5 Structure Data, for example Single Crystal X-Ray Structure Data obtained on
a diffractometer preferably equipped with a graphite monochromator and
CCD Detector, preferably using Mo K, radiation, preferably at a temperature
of 298 K £ 5 K, and even more preferably on a XCalibur diffractometer from
Oxford Diffraction equiped with graphite monochromator and CCD Detector

10 using Mo K, radiation at about 298 K.

According to the Single Crystal X-Ray Structure Data obtained, the
tetrahydrates of the compound of formula Id as described herein and
especially the crystalline form S3 crystallises in the orthorhombic space-

15 group P 2; 24 24 with the lattice parameters a=9.6 A, b=259A, c=139A
(£ 0.1 A) and the unit cell volume is preferably is 3396 (+ 10) A3
From the single crystal structure it is obvious that form S3 represents a

tetrasolvate and more specifically a tetrahydrate.
20 The Single Crystal X-Ray Structure is depicted in FIG. 11.

Preferably, the tetrasolvates as described herein, more preferably the

tetrahydrates as described herein and especially the crystalline form S3 can

be characterised, alternatively or additionally, by the infrared-spectroscopy
25 data comprising one or more of the

band positions (+2 cm'1) given below, more preferably comprising 3 or more

of the band positions (2 cm'1) given below, even more preferably

comprising 6 or more of the band positions (2 cm™) given below, and

especially comprising all the band positions (+2 cm™) given below, preferably
30 together with the relative intensities given in brackets:

3319 cm™ (s), 3067 cm™ (s), 2966 cm™ (s), 1668 cm™ (s), 1541 cm™ (s),

1395 cm™ (s), 704 cm™ (m)



15 3.99 22.3 2 1 3 25FIG 10 shows the Powder X-ray diffractogram of
crystalline form S3 The Powder X-Ray Diffraction and nore preferably the
Powder X-WaypoDidepe2acti on pattern is preferably perforne@dCoErdanootsoaned as
descri bed herein and especially perfqyged or determ ned by standard
techni ques as described in the European Pharmacopeia 6th Edition chapter
2.9.33, and is 30 even nore preferably obtained wth the paraneters Cu-Kai
radi ation and/or X = 1.5406 A, preferably on a Stoe Stadi P 611 KL
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55t uctur e oo Sh ettt e ey, B IR iR nea
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CCD Detector, preferably using Mo Ka radiation, preft_a_rabe/ at a tenperature
of 298 K 5 more pieferably gomprising @ pamaresi the keadinnsitiafisf (2a00 ongiven from

Oxford Diffracti on equi ped wi.th graphite nochr omat or .and, CCD,.Det ect or
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= 9.6 AB b =259A ¢c=13.9 A( 0.1 A and the unit cell volunme is
preferdBly iRa8K8E:( 10) A3 Fromthe single crystal structure it is obvious

E Qﬂ aL OQTatSﬁ?"‘m cRSeR) S3319 8hi B&P! 38 ecAN]sYgsssHRli(S), 2B7UYerA" (m),
Y 1668 cm™ (s), 1541 cm" (s), 1455 cm™ (s), 1395 cm™ (s), 1232 cm™ (m),

704 cm™ (m)

16 _The relative intensities given in brackets are preferably defined as follows:
*"s" = strong (transmittance preferably < 50 %), “m” = medium (preferably 50

% < transmittance < 70 %), “w” = weak (transmittance preferably > 70 %)

The IR or FT-IR spectrum is preferably obtained using a KBr pellet as
20 sample preparation technique.

The IR-spectroscopy data is preferably obtained by FT-IR-spectroscopy, The
IR-spectroscopy data or FT-IR-spectroscopy data is preferably obtained by
standard techniques as described in the European Pharmacopeia 6™ Edition
25 chapter 2.02.24. For the measurement of the FT-IR-spectra, preferably a
Bruker Vector 22 spectrometer is used. FT-IR spectra are preferably base-

line corrected, preferably using Bruker OPUS software.

The FT-IR spectra of the tetrasolvates as described herein, more preferably
30 the tetrahydrates as described herein and especially the crystalline form S3
is given in FIG. 12,



20The Single Crystal X-Ray Structure is depicted in FIG 11. Preferably,
the tetrasol vates as descri bed herein, nore preferably the tetrahydrates as
descri bedwbepdgimo@nd especially the crystalline form S3PCREPRE /007396
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20 cm'1) given below, and especially comprising all the band positions (+2 cm'1)

given below, preferably together with the relative intensities given in

brackets:

3069 cm™ (m), 2931 cm™ (s), 1666 cm™ (m), 1607 cm™ (w), 1585 cm™ (w),

1443 cm™ (w), 1339 cm™ (w), 1205 cm™ (w), 1122 cm™ (w), 1033 cm™ (w),

1004 cm™ (s), 936 cm™ (w), 911 cm™ (m), 825 cm™ (w), 624 cm™’ (w), 519

cm” (w),

25

The relative intensities given in brackets are preferably defined as follows:

n_.n

s” = strong (relative Raman intensity preferably > 0.04), “m” = medium

30 (preferably 0.04 > relative Raman intensity > 0.02), “w” = weak (relative

Raman intensity preferably < 0.02)



Preferably, the tetrasol vates as described herein, nore preferably the
tetrahydrates as described herein and especially the crystalline form S3
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especially the crystalline form S3 is given in FIG. 13.

15
Preferably, the tetrasolvates as described herein, more preferably the
tetrahydrates as described herein and especially the crystalline form S3 can
be characterised, alternatively or additionally, by dynamic vapour
experiments. The results can be obtained by standard techniques as

20 described in Rolf Hilfiker, ‘Polymorphism in the Pharmaceutical Industry’,

| Wiley-VCH. Weinheim 2006 (Chapter 9: Water Vapour Sorption, and

references therein). The Water Vapour Sorption behaviour shows small
water uptake levels up to 98 % rh, and the anhydrates as described herein
and especially the crystalline form S3 can be classified as non-hygroscopic

25 acc. to Ph. Eur. criteria. No formation or conversion to a hydrate is observed.
Water Vapor Sorption isotherm (25 °C) of crystalline form S3 (SMS DVS
Intrinsic) is given in FIG. 14.

Overall, the thermal analysis data given herein confirms the tetrahydrate
30 structure, with complete dehydration observed at elevated temperature (for
the tetrahydrate the calculated water content is 10.9 wt%) in the TGA.
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Al um ni um cups as sanple holders for the respective solid material. 5The
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6th Edition chapter 2.02.24 and/or 2.02.48. For the neasurenent of the
FT- Raman- spectra, preferably a Bruker RFS 100 10spectroneter is used.
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Bruker OPUS software. The FT-Raman spectra of the tetrasolvates as
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the tetrahy eréin and especially the crystalline form
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experinents. _The_ results can be obtained by standard techni ques as
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even under dry conditions (0%rh) at 25 C, only -9 w%water are split-off,
showi ng that preferably no conpl ete dehydration of the structure occurs. 5

vl at 88 g GeReT RN RERabge Shehal bt Hou RoRB e bl \i'Thin the
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f i _ ] |
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t her eof . 15Exdor aboubtotaiiyt femsvedsiuom sEid thtrehyideateagrad/or be spbstitatetebpr pt i on

20 methanol and/or ethanol.

For example, dynamic vapour sorption/desorption experiments, preferably
using vapours of organic solvents and/or water, preferably vapours of
organic solvents selected from one or more alcohols preferably alcohols as
25 defined herein, and/or water and especially vapours of methanol, ethanol
and/water, show that the water molecules from said tetrahydrate can
continuously be substituted by alcohol molecules and especially methanol

and/or ethanol molecules, until a tetra alcohol solvate is formed.

30 Thus, crystalline forms that can be characterised as tetrasolvates are
obtainable, which have a solvent content between up to approximately 100%
of water (referring to 4 molecules of water per molecule of the compound

according to formula Id, i.e. referring a tetrahydrate) and a solvent content of
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20 tetraacoholate; in this calculation, integer steps in the solvate stoichiometry

have been used based on one molecule of the compound according to

formula Id, and in total four molecules of the respective solvent or solvent

mixture in said tetrasolvates. This can preferably be expressed by the

following formula: [cyclo-(Arg-Gly-Asp-DPhe-NMe-Val)] ' [Alcohol]x ' [H20}ax)
25 with 0 = x <4).

Table 1: (water/methanol exchange)

Methanol = Water molar gravimetric gravimetric molar mass of

equivalents equivalents mass methanol  water solvate relative

[x] [4-x] [a/mol] content content to tetrahydrate
30 [%] [%] [%]

0 4 660.75 0.0 10.9 100.0 %

3 67477 47 8.0 102.1 %
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702.81 13.7 2.6 106.4 %4 0 716.83 17.9 0.0 108.5 % Tabl e 2:

exchange)wo 2011/069629 PCT/EP2010/007396
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2 688.79 9.3 52 104.2 %
3 1 702.81 13.7 2.6 106.4 %
0 716.83 179 0.0 108.5 %
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Table 2: (water/ethanol exchange)

Ethanol Water molar gravimetric gravimetric molar mass of
equivalents equivalents mass ethanol water solvate relative
[x] [4-x] [g/mol]  content content to tetrahydrate
[%] [%] [%]
0 4 660.75 0.0 10.9 100.0
1 3 688.80 6.7 - 7.8 104.3
2 2 716.85 129 5.0 108.5
3 1 74490 186 2.4 112.7
4 0 77295 238 0.0 117.0

In the respective dynamic vapor sorption experiments discussed in more
detail herein using methanol vapor at 98 % relative saturation for the
Dihydrate-dimethanolate/crystalline form S1 at 25 °C starting with the
tetrahydrate a mass gain of 9 % has been obtained. This is in good
agreement with the above shown results for the tetramethanolate (calculated
108.5 %, i.e. 8.5 % of mass gain).

In the respective dynamic vapor sorption experiments discussed in more
detail herein using ethanol vapor at 98 % relative saturation for the
Dihydrate-diethanolate/crystalline form S2 at 25 °C starting with the
tetrahydrate a mass gain of 17 % has been obtained. This is in good
agreement with the above shown results for the tetraethanolate (calculated
117.0 %, i.e. 17.0 % of mass gain).

As is shown above and/or below, the tetrasolvates as described herein are
preferably convertible, more preferably convertible between essentially pure
tetrahydrates and essentially pure tetraalcoholates, and potentially all

(wat er/ et hanol
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intermediates in between, preferably exemplified by the mixed Dihydrate-
dialcoholates which are discussed in detail below. Since those tetrasolvates
have very similar structural features, e.g. the crystallographic parameters,
the analytical data and/or physical properties and additionally are convertible,
it is clear that the tetrasolvates form a class or subclass of the crystalline

forms as described herein and/or of the solid materials as described herein.

For reasons of clarity, tetrasolvates that contain three or more equivalents of
water (i.e. have a water content of >75 mole %, based on the total amount of
solvent contained in the respective crystalline form) and contain less than
one equivalent of one or more solvents other than water, preferably less than
one equivalent of one or more alcohols, preferably selected from methanol
and ethanol, are preferably referred to as hydrates, hydrates as described

herein or hydrate-tetrasolvates.

For reasons of clarity, tetrasolvates that contain close to four equivalents of
water (i.e. have a water content of > 90 mole % and preferably of > 95 mole
%, based on the total amount of solvent contained in the respective
crystalline form) are preferably referred to as tetrahydrates or tetrahydrates
as describéd herein.

For reasons of clarity, tetrasolvates that contain one or more equivalents of
alcohol (i.e. have an alcohol content of 25 mole % or higher, based on the
total amount of solvent contained in the respective crystalline form) are
preferably referred to as alcoholates, alcoholates as described herein or
alcoholate-tetrasolvates. Examples of such alcoholates or alcoholate-
tetrasolvates are the methanolate and/or ethanolate (or methanolate-

tetrasolvate and/or ethanolate-tetrasolvate) as described herein.

For reasons of clarity, tetrasolvates that contain close to four equivalents of
one or more alcohols (i.e. have an total alcohol content of > 90 mole % and

preferably of > 95 mole %, based on the total amount of solvent contained in
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the respective crystalline form) are preferably referred to as tetraalcoholates
or tetraalcoholates as described herein. Examples of such tetraalcoholates
are the tetramethanolate and/or tetraethanolate or the tetramethanolate

5 and/or tetraethanolate as described herein.

Two more tetrasolvates that are alcohol solvates or alcoholate-tetrasolvates
in this regard and that can be further characterised as Dihydrate-
dialcoholates are described below:
10
Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-dimethanolate and especially the crystalline form S1 can be
characterised, alternatively or additionally, by a melting/decomposition
temperature of > 205 °C, more preferably 210+5 °C melting/decomposition
15 °C or higher, and especially 210+5 °C melting/decomposition. Preferably,
said melting/decomposition temperature obtained for the tetrasolvates as
described herein, more preferably obtained for the Dihydrate-dimethanolate

and especially obtained for the crystalline form S1 is < 250 °C.

20 The melting/decomposition temperatures and/or thermal behaviors described
herein are preferably determined by DSC (Differential Scanning Calorimetry)
and TGA ((ThermoGravimetric Analysis). DSC and/or TGA methods or
generally thermoana'lytic methods and suitable devices for determining them
are known in the art, for examples from European Pharmacopeia 6" Edition

25 chapter 2.02.34, wherein suitable standard techniques are described. More
preferably, for the melting/decomposition temperatures or behaviors and/or
the thermoanalysis in general, a Mettler Toledo DSC 821 and/or Mettler
Toledo TGA 851 are used, preferably as described in the European
Pharmacopeia 6™ Edition chapter 2.02.34.

30
The DSC and TGA measurements of the thermal analysis were performed
as given belowe: Mettler-Toledo DSC 821, 5 K/min, nitrogen purge gas 50
mi/min; Mettler-Toledo TGA 851, 5 K/min, nitrogen purge gas 50 ml/min.



23.8 0.0 117.0 1In the respective dynam c vapor sorption experinents

di scussed in nore detail herein using nethanol vapor at 98 %relative

sat ur at i omoforv/ash@9Di hydr at e- di met hanol at e/ crystal | i ne POTMPSH10a07326 C
starting with the 20tetrahydrate a Uqgg_gain of 9 % has been obtained. This
is in good agreenent with the above shown results for the tetranethanol ate
(calculated 108.5 % i.e. 85 %of mass gain). In the respective dynamc
vapor sorption experinents discussed in nore 25detail herein using ethanol
vapor at 98 %relative saturation for the

D hydrat e-di et hanol ate/crystalline formS2 at 25 C starting with the

t et r ahydr at ePeefaeahly.dhe tetsasalvates pgdassahed heseine moregpreferably thgood
agreement w aloy. : h cal cul at ed
19750% i . o, Dy 8 S5 UshEcia) el LI RTORANS, Paf et L he
t et rasgl vat echaractdesen; ahiedhativelyior additionadty ebp Flowdern¢Rayi Diffegctionrand
preferably convertibl e between esseg%’alh¥gpure t et rahydrates and
essential ly Pore preferahly byibe dlovder RayJPifFagtion gatigrn copgprising one or

2011/ 069629P, F = di ' i WESSmpRSiRG Al bly
exenplified @}yrfgﬁgmﬁggga%?gyﬁy ;rt?eéaéﬁsaq I%ﬁ%?&?&égﬁg\/\% %%f%?te) di scB@éslg elioﬁ

det ai | bel owor Rione ef theoBewtder Xamy| pestksgiverv belosy, \evenmoeer prefenabtyut 20br
features, e.g. th créstgllggraphi paranEtﬁ&i, %%he'anqbyticaL.dat and/ or
physi cal pr oPere P& RaWSEE R iayRaaks alyen bsieve andseepecially;corprisifd @flar t he
t et rasgévat esf thie o the PovvderK-rappeaRs §iveh ddiswerystal line fornms as

descri bed herein and/or of the solid materials as descri bed herein. For
reasons of clarity, tetrasolvates that contain three or nore equival ents of

10water (i.etavg a watgr content of [>75 note 9% pased on the total anmount
of solvent cd¥eai rleldh1tihe’2 e{Pekti v Milleydndigasi ne| form) and contain |ess
t han one equi val ent of oneadiatiomrie0.40lventrs—otfher t han water, preferably
| ess than one equilvallBht [of one or nofebhallcdhdl s, ppreferably selected from
nmet hanol andetharnol, arg preferabty tefenredjtoas hydrates, hydrates as
described 15Herein dd-2ydrate-7étrasolvlt ¢s0 Horl rieasons of clarity,
t et r asdPvat esthatrconmtaim crose to fpur dquiviatent s of water (i.e. have a
wat er content? of 3 96.Gfolle % ak@ pref ¢r 8blly 2of| 0 95 nole % based on the
total anount[of sgtvent gontainmed T {he fespectivie 20crystalline form are
preferably rled errdd Ret’ag tetr&83ydrat ¢sOor| tletr ahydrates as descri bed
her ei n.
3 9.62 10.7 0 2 1
4 8.81 11.7 1 1 0
20
5 7.88 13.1 1 0 -1
6 7.74 13.3 1 0 1
7 7.60 13.6 1 1 -1
8 7.41 13.9 0 3 1
25 9 7.09 145 0 0 2
10 6.51 15.8 0 4 0
11 6.23 16.5 0] 2 2
12 5.92 17.4 0 4 1
30 13 4.89 21.1 0| 5 | 1
14 4.80 21.5 0 4 2




For reasons of clarity, tetrasolvates that contain one or nore equival ents
of al cohol (i.e. have an al cohol content of 25 nole % or higher, based on

t he 25t otwD 2ammemd290f sol vent contained in the respecti veT@Pysivabisvane form
are preferably referred to as al cohohages, alcoholates as described herein
or al cohol ate-tetrasol vates. Exanpl es of such al cohol ates or

al cohol atetetrasol vates are the nethanol ate and/ or et hanol ate (or

nmet hanol at et et rasol vate and/ or et hanol ate-tetrasol vate) as descri bed
herein. 30 For reasons of clarity, tetrasolvates that contain close to four

equi val ents of an r nmore alcohols (i.e. have an total al cohol coptent of
2950 ot 6. 56 Hier PR welteim oan B8 Sistatsfuly indexes v oI owH MRBEIIC of

sol vent contglipssl fgbacg\largﬁéyﬂ&%ZQPCT/ EP2010/ 007396 - 122 - the
respective crystalline for are preferably referred to as tetraal cohol ates

or tetgaal conelhdds tas 253 &, icretid Hok ¢+ 0.1 Byl #5246 (+0ut)) Ut etI430l (¢ot®)l at es
are the tetr t hanol ate and/ or tetraethanol ate or the tetranethanol ate
5and/ or tetr‘aet hanol ate as described herein. Two nore tetrasol vates that
are al cohol solvates or alcoholate-tetrasolvates in this regard and that
can be further characterised as D hydratedi al cohol ates are descri bed bel ow
10 Pr ef er abl The PowdestX-Ray|Difftactionsandiemore peafetadlethe Powder KrRégr abl y t he

D hyd - di h | d ial l h | 1.i f S h
ohar acrer 1 sdamrastion paferdas prabranitipeliotmes pr deYSmingd asdsraobefBoL it on
tenper gt ur & 4Hd aspétiafly ;ﬁgéﬁ‘né’d 8f 8eRPMinedl Py sfarldiré ité@{rf@fﬁ'ﬁgg tion 15C or

hi gher,” and especial |y 5 C nelting/ decorrp9§| tion. Preferably, said
mel t i ng/ dec oigassibeddn the lveepean Bhawnacopsia BorEditien cbaptes @.9.38eandds

d i bed h i re nreferabl. btai.ped for the Dibhydrat.e-di nmethanol ate
and_ especi | TPORELE REETY ohnied B RE paraels Kb 34§ien Shghite

| ting/ decoymogigy tﬁ,@p@% / j d i bed
Egre: Rgar :Cpref eré;;l&@;l& eter mﬁwféys%%g%%@?{eﬁ#t@gf&&@%ﬁelrhgs(C:}[;l: o(rai metry)
and TGA ((ThernoGavinetric Analysis). DSC and/ or TGA net hods or generally
th | yti d i tabl i f or. det ini t hem are known
n thelart) REfoRRi e BashitaEs o8 deschbes Aettper b PIFTERY F 2ochapt or
2.02. 34, whepiplyArfeidimatitart)aetHdled ey cristiineserh dcadbee

preferably, forf the nelting/deconposition tenperatures or behaviors and/or
t he t her noarchiaracterisad galternatively ovadditionaliy | byoSinpECCaystalabday Stvcturer

Tol edo TGA are use .ef er abl desGri bed Ln, t Eur ppean

Phar nacopei ?%ﬁ».*%ﬁ’ﬁ"g%'eg{%@e ryfi%%é@@’%ﬂ"#ﬂ'@ IB%@ éb]eta'”ﬂgi&ﬁr@asur enent s
of the ther rﬁiffra_iﬂ&ﬁhbﬁéﬁpré@rﬁbl?@dugj 13 aggr‘l'\ijghité%mhrbﬁ\bldr@éndTewo DSC
821, 5 Kimn, nitrogen purge gas m/mn ttler-Toledo TGA 851, 5

K/ mi n,20ni t r deeteckrs geefgeablysosing/Me ia radietion: prefersbhostcr tempenin ek o6
298 K = 5 K, and even more preferably on a XCalibur diffractometer from
Oxford Diffraction equiped with graphite monochromator and CCD Detector
using Mo K, radiation at about 298 K.

25 More preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-dimethanolate and especially the crystalline form S1 can be
characterised, alternatively or additionally, by the infrared-spectroscopy data
comprising one or more of the band positions (+2 cm™) given below, more
preferably comprising 6 or more of the band positions (2 cm™) given below,

30 even more preferably comprising 9 or more of the band positions (+2 cm™)
given below, and especially comprising all the band positions (+2 cm™) given

below, preferably together with the relative intensities given in brackets:



- 123 - Preferably, the tetrasol vates as described herein, nore preferably
t he Di hydrat e-di net hanol ate and especially the crystalline form S1 can be
5char act ewp=ed/oead2ver nati vely or additionally, by PowdePCXHR2a910D013D6 acti on
and nore preferably by the Powder X-Rag Diffraction pattern conprising one
or nore of the Powder X-ray peaks given below, nore preferably conprising
10 or nore of the Powder X-ray peaks given below, even nore preferably 12
or nore of the Powder X-ray peaks given bel ow, and espeC| ally conprising

all 100f the3®f1 the' @W7M18(W)P2935091V@ﬁ) l:z@acrw:m ( 28)756rrﬁ1 (v, 02 0

(Co-Ka, radiation) , 0 I ndi zes 0 14.2 30011 13.05
1668 cm”™' (s), 1542 cm (s) 1456 cm’ (m) 1396 cm (m), 1028 cm (w),
707 cm™ (m)
5

The relative intensities given in brackets are preferably defined as follows:

*n ” u »

= strong (transmittance preferably < 50 %), = medium (preferably 50

% < transmittance < 70 %), “w” = weak (transmittance preferably > 70 %)

10 The IR or FT-IR spectrum is preferably obtained using a KBr pellet as
sample preparation technique.

The IR-spectroscopy data is preferably obtained by FT-IR-spectroscopy, The
IR-spectroscopy data or FT-IR-spectroscopy data is preferably obtained by

15 standard techniques as described in the European Pharmacopeia 6™ Edition
chapter 2.02.24. For the measurement of the FT-IR-spectra, preferably a
Bruker Vector 22 spectrometer is used. FT-IR spectra are preferably base-
line corrected, preferably using Bruker OPUS software.

20 More preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-dimethanolate and especially the crystalline form S1 can be
characterised, alternatively or additionally, by the Raman-spectroscopy data
comprising one or more of the and positions (+2 cm'1) given below, more
preferably comprising 9 or more of the band positions (+2 cm™) given below,

25 even more preferably comprising 12 or more of the band positions (2 cm™)
given below, and especially comprising all the band positions (+2 cm™) given
below, preferably together with the relative intensities given in brackets:
3067 cm™ (w), 2936 cm™ (s), 1668 cm™ (m), 1606 cm™ (w), 1585 cm™ (W),
1446 cm™ (w), 1338 cm™ (w), 1203 cm™" (w), 1123 cm™ (w), 1033 cm™ (w),

30 1004 cm™ (s), 904 cm™ (m), 824 cm™ (w), 624 cm™ (w), 523 cm™ (w).

The relative intensities given in brackets are preferably defined as follows:
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"s” = strong (relative Raman intensity preferably > 0.04), “m” = medium
(preferably 0.04 > relative Raman intensity > 0.02), “w” = weak (relative
Raman intensity preferably < 0.02)

5
The Raman or FT-Raman spectrum is preferably obtained using Aluminium-
cups as sample holders for the respective solid material.
The Raman-spectroscopy data is preferably obtained by FT-Raman-

10 spectroscopy, The Raman-spectroscopy data or FT-Raman-spectroscopy

data is preferably obtained by standard techniques as described in the
European Pharmacopeia 6™ Edition chapter 2.02.48. For the measurement
of the FT-Raman-spectra, preferably a Bruker RFS 100 spectrometer is used.
FT-Raman spectra are preferably base-line corrected, preferably using

15 Bruker OPUS software.

Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by a melting/decomposition

20 temperature of > 205 °C, more preferably 21045 °C melting/decomposition
°C or higher, and especially 210+5 °C melting/decomposition. Preferably,
said melting/decomposition temperature obtained for the tetrasolvates as
described herein, more preferably the Dihydrate-diethanolate and especially
obtained for the crystalline form S2 is < 250 °C.

25
The melting/decomposition temperatures and/or thermal behaviors described
herein are preferably determined by DSC (Differential Scanning Calorimetry)
and TGA ((ThermoGravimetric Analysis). DSC and/or TGA methods or
generally thermoanalysis methods and suitable devices for determining them
30 are known in the art, for examples from European Pharmacopeia 6™ Edition

chapter 2.02.34, wherein suitable standard techniques are described. More
preferably, for the melting/decomposition temperatures or behaviors and/or

the thermoanalysis in general, a Mettler Toledo DSC 821 and/or Mettler
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Toledo TGA 851 are used, preferably as described in the European
Pharmacopeia 6™ Edition chapter 2.02.34.

5 The DSC and TGA measurements showing the thermal analysis (Mettler-
 Toledo DSC 821, 5 K/min, nitrogen purge gas 50 ml/min; Mettler-Toledo
TGA 851, 5 K/min, nitrogen purge gas 50 mi/min) and the

melting/decomposition temperature given above is shown in FIG. 16 and

FIG. 17.
10
Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by Powder X-Ray Diffraction and
more preferably by the Powder X-Ray Diffraction pattern comprising one or
15 more of the Powder X-ray peaks given below, more preferably comprising 3
or more of the Powder X-ray peaks given below, even more preferably 5 or
more of the Powder X-ray peaks given below, and especially comprising all
of the of the Powder X-ray peaks given below :
No. D+0.1 °2 6 (Co-Ko, Miller indizes
20 A radiation) = 0.1° o . I
1 13.32 7.7 . 2 0 0
2 12.89 8.0 1 1 0
4 7.87 13.1 0 1 1
25 5 7.54 13.6 101 ] 1
6 7.36 14.0 0 2 0
9 4.82 21.3 1 3 0
10 4.58 225 1 0 2
30

Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by Powder X-Ray Diffractionmore
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preferably by the Powder X-Ray Diffraction pattern comprising one or more
of the Powder X-ray peaks given below, more preferably comprising 4 or
more of the Powder X-ray peaks given below, even more preferably 6 or

5 more of the Powder X-ray peaks given below, and especially comprising all
of the of the Powder X-ray peaks given below:

No. D [A] °2 6 (Co-Ka, Miller indizes
radiation) + 0.1°
h k |
10 4
1 13.32 7.7 2 0 0
2 12.89 8.0 1 1 0
4 7.87 13.1 0 1 1
5 7.54 13.6 1 1 1
15 6 7.36 14.0 ol 210
7 5.01 20.6 5 1 0
9 4.82 21.3 1 3 0
10 4.58 22.5 1 0 2
20
Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by Powder X-Ray Diffraction and
more preferably by the Powder X-Ray Diffraction pattern comprising one or
25 more of the Powder X-ray peaks given below, more preferably comprising 10

or more of the Powder X-ray peaks given below, even more preferably 12 or
more of the Powder X-ray peaks given below, and especially comprising all
of the of the Powder X-ray peaks given below :

30



21.5 0 4 2 WD 2011/ 069629PCT/ EP2010/ 007396 - 124 - The PXRD pattern can be
successfully indexed with the followi ng nonoclinic unit cell (space group
P21): 5a wOo20d/0b962b = 25.9 A, ¢ = 14.1 A( 0.1 A), 13 = 9CTAP2¢10007BY¢ V-
3430 ( 10) The Powder X-Ray Diffractﬁ)@ and nore preferably the Powder
X-Ray Diffraction pattern is prefera performed or determ ned as

descri bed herein 10and especially perforrred or determ ned by standard

t echni ques as described in the European Pharmacopeia 6th Edition chapter
2.9.33, and is even nore preferably obtained with the paraneters Cu-Kai

radi ati on and/for = 1.5406 A preferably—ena-Stee, Stadi P 611 KL

di ffract onet qlo. -5|5’riqf_¢rabloye (6K} etjr agineniadiess ap descri bed herein, nore
preferably the Difhydratef ,@dgﬁgn)a.nghate and—espeetpl |y the crystalline form
Si can be characteriged,| al ternativellyhor| addjtiopally, by Single Crystal
X- Ray §truct-u¢-e—Data, for—exanple—SHAgte1G-ystal—X- Ray Structure Data
obt ai ned on{@ di fif nactzonet er pref erahl v equl ppe(ai Mth a graphite
nonochr omat ¢r—and—CCb-20Pet-ector—praferably—usiAyg Mo Ka radi ati on,
preferably att a tenpe2ature of7.298 K| 2 K, ;and @ven nore preferably on a
XCal i bur di H+actoreter—fromOdoerdBH-f+raetipr—equi ped with graphite
nmonochr omat o and G@[def ect ors.usi ng M1 Ka v adi@tjon at about 298 K. 25More
pref er abl y, Hhetret+raselrates—as—deser-bed—hereiny nore preferably the
D hydr at e- dif get hanog.age and espgci al lly t he &rystalline form Si can be
char act er i sed—alternatiypely—or—addi-tonatty,1by—t he i nfrared- spectroscopy
dat a cigrpri $iang qne7@r npre ofi3tthe bgnd posit|johs|{(2 cm 1) given bel ow,
nor e pref er ably—aerprsihg—6—or—nere—of—thebant—positions (2 cm 1) given
bel ow, 30evers nore pisaf ef abl y186nprising O brinbré¢ of the band positions (2
cm 1) given tbelow—and—espeeia-ty—conprising—eat-t—4he band positions (2
cm 1) given|lgel oy, preferabl y140gethgr oMt 2t heOrel ative intensities given
i n bracket s:—AWB12011/-06P629PCH-EP2646+00(/396T—=—225 - 3311 cm1 (s), 3067
cml (m, 2965 cm17(10), | 2937148+ 1 () ,1 2B75 ¢n®l|(w), 1668 cm 1 (s), 1542
cml (Sg, 14562 (n'}, 1396—~emt \II}, 1P28—<+mt (W), 707 cm 1 (n')
1 8 5.01 20.6 5|10

9 4.82 21.3 1 3 0

10 4.58 225 1 0 2

11 4.38 23.6 1 1 2

20 12 4.28 24.1 1 3 1
13 3.81 27.1 4 0 2
14 3.69 28.0 4 1 2

The Powder X-ray diffractogram of crystalline form S2 is shown in FIG. 18

25
The PXRD pattern can be successfully indexed with the following
orthorhombic unit cell (space group P24242,):
a=93Ab=266A,c=147A (+0.1A),V~3600 (+ 10) A?

30

The Powder X-Ray Diffraction and more preferably the Powder X-Ray
Diffraction pattern is preferably performed or determined as described herein

and especially performed or determined by standard techniques as



5 The relative intensities given in brackets are preferably defined as

fol | ows: = strong (transmttance preferably < 50 %, "n = nedium
(pref erabvo 280/9t ransm ttance < 70 %, "w' = weak (tPam@EPRAIANTIE6
preferably > 70 % 10The IR or FT-1Rqgpectrumis preferably obtained using
a KBr pellet as sanple preparation technique. The | R spectroscopy data is
preferably obtained by FT-1R-spectroscopy, The | R-spectroscopy data or

FT-1 R-spectroscopy data is preferably obtained by 15standard techni ques as
descri bed i ndéswibedrinpkreEurbpearaPbarnacddia B Edition chaptezr2.9.332a8d.is For t he
measurenent of the FT-IR-spectra, preferably a Bruker Vector 22
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f bl i f e t et | vat
P deseri bed rodade K pEilapCon Hite SAMH 61P I SifRnddl 2t e ana o o

especiglly the crystalline form S1 can be characterised, alternatively or
additionally, by the Raman-spectroscopy data conprising one or nore of the
and posi ti onBreferably, the detrasolyates ps dascabed deseiabmpre ofgferabmdh® or nore of
t he band poshiy ( [ I conpri sing
12 or nore o H{yﬁ@aﬁ Ea&ngﬁg‘gs%ht?gﬁ?%%g%}wﬁﬁgi%@a'ﬂﬁ%g(\)/vr,m §%§{az.§%%ci ally
conpri si ng atharabteriseddalperniativeip or @aditiond)ly dbyw Singhe CoystabX-dRay 8trlgtureget her

ith th | at i i nt it | in_b kets: 3067 1 , 2936 1
() 1668 orbatag! SxABlec e S aIsE By S tuxthe Deieeb@ned plp, 1338 om 1
et (1 sodimelsoteiTaty et il e draphite mipMoRFhor i Lo
2011] 069625 EP2Q10! 007306, - 1260 r s o ot Lang. (16l aLi Ve Raman | Nt ensi

- - _"s" ='s n r ive nintensity
preferably %égfl%g]"?rﬁn Leyer mate pEeferahivona 8&?%9‘4 &@?@9@%@ PN ntensity
> 0.02), "Wy q ' é%a‘[,yﬁ j g.;oy‘ he
Raman or FT%%%E@%%%% pre @rdéﬁ‘?@féz taloEé rﬁétﬁéﬁéﬁgﬁﬁPﬂ%ﬁ% E:c;ul;ps as
sanpl e hol deusing Mo Kaeadietippat abeuts?298 K. nat eri al . The Raman- spectroscopy
dat a ii preferably obtai ned by FT- Raman- 10spectroscopy, The
Raman- %ectroscopy data or FT-Raman-spectroscopy data is preferably

obt ai ned by pigagbiyf the terashitsed asdhseribb8therdint Hﬁ;réwr@@%%@k@r macopei a
6th Edition chapter 2.02.48. For the neasurenment of the FT-Raman-spectra,

preferably aDibydkate-dietbanointe padiespesiadly the coystallingforrmbarcaspeetra are

preferably base-li orrected,, preferabl Si 15Br uker US sof fware.

b of or abl 5, iapist Sefortenatvely ¥ godinalvidy B et Shraiaroh iR

Di hydr at e- di @dphsihgtohedtdmesdeeingl |y the crystalline form S2 can be

characterised, alternatively or additionally, b%/e a mel ting/ deconposition
eter:

20t enp@@ at urleand pesiioss ¢t2 soY ¢ giveast kelawl, nareqseeraklytdomprideg dpsdneieon

of the band positions (+2 cm'1) given below, even more preferably

comprising 6 or more of the band positions (+2 cm") given below, and
especially comprising all the band positions (+2 cm") given below, preferably
together with the relative intensities given in brackets:

25 3306 cm™ (s), 2968 cm™ (m), 1668 cm™ (s), 1546 cm™ (s), 1395 cm™ (m),
1223 cm™ (w), 1049 cm™' (w), 705 cm™' (w).

More preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be

30 characterised, alternatively or additionally, by the infrared-spectroscopy data
comprising one or more of the band positions (+2 cm'1) given below, more

preferably comprising 6 or more of the band positions (+2 cm'1) given below,



C or higher, and especially 2105 C nelting/deconposition. Preferably, said
nmel ting/ deconposition tenperature obtained for the tetrasol vates as

descri bedwbepdim9e2aor e preferably the D hydrat e-di et haneCatEP2@ndoBspeci al |y
obtained for the crystalline form S24hg < 250 C. 25 The

mel ti ng/ deconposition tenperatures and/or thermal behaviors described
herein are preferably determ ned by DSC (Differential Scanning Cal orinetry)
and TGA ((ThernoGravinetric Analysis). DSC and/ or TGA net hods or generally

t her noanal VSé\fﬁemmd}eCiﬁef@ﬂ&b?%hﬁﬁisﬁm 6\ fisrel SHth€ DaRbPduitiths! @2rem0) ar e
known in the art, for exanples from™European Pharmacopeia 6th Edition
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Phe ¢ her muarbnipw dreteraa MactheciBThe s thenohes Genindrasati tl or Wi
2011/ 069629 PGIAERAPLRY 0GE0Er (W 2872 fm] Gbehdme!(@) U o ghpr abl y s

described in the EU{opean Phar;racopel a 6tq Edition chlap er 2.02.34" 5The
DSC and TGA 14532 aménewy d 385 @m nim), 223emitdw) aH86/ems (el 048icm Tov)edo DSC

821, 5 Kimn I trogen rgeigas 50 m/mn; Mettler-Toledo TGA 851, 5
K/'m n, nitrog‘ﬁcﬂhré'@'gggcgﬁ %Msm n) and the nelting/deconposition
tenperature given above is shown in FIG 16 and FIG 17. 10 Preferably, the

tetrasol vates as described herein, nore preferably the
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conprising 3 or nore of the Powder X-ray peaks given bel ow, even nore
preferably 5 or nore of the Powder X-ray peaks given below, and especially
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sample preparation technique.

15
The IR-spectroscopy data is preferably obtained by FT-IR-spectroscopy, The
IR-spectroscopy data or FT-IR-spectroscopy data is preferably obtained by
standard techniques as described in the European Pharmacopeia 6™ Edition
chapter 2.02.24. For the measurement of the FT-IR-spectra, preferably a

20 Bruker Vector 22 spectrometer is used. FT-IR spectra are preferably base-
line corrected, preferably using Bruker OPUS software.

The FT-IR spectra of the tetrasolvates as described herein and especially
the crystalline form S2 is given in FIG. 19 .
25
Preferably, the tetrasolvates as described herein and, more preferably the
Dihydrate-diethanolate especially the crystalline form S2 can be
characte'rised, alternatively or additionally, by the Raman-spectroscopy data
comprising one or more of the band positions (+2 cm™) given below, more
30 preferably comprising 5 or more of the band positions (£2 cm'1) given below,
even more preferably comprising 8 or more of the band positions (+2 cm'1)
given below, and especially comprising all the band positions (2 cm™) given

below, preferably together with the relative intensities given in brackets:
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3068 cm™ (w), 2934 cm™ (s), 1668 cm™ (w), 1606 cm™ (w), 1449 cm™ (w),
1337 cm™ (w), 1204 cm™ (w), 1120 cm™ (w), 1004 cm™ (m), 904 cm™ (w),
825 cm™ (w), 624 cm™ (w), 521 cm™ (w).

5
More preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by the Raman-spectroscopy data
comprising one or more of the and positions (+2 cm") given below, more

10 preferably comprising 9 or more of the band positions (+2 cm'1) given below,

even more preferably comprising 12 or more of the band positions (2 cm™)
given below, and especially comprising all the band positions (+2 cm'1) given
below, preferably together with the relative intensities given in brackets:
3068 cm™ (w), 2934 cm™ (s), 1668 cm™ (w), 1606 cm™ (w), 1586 cm™" (w),

15 1449 cm™ (w), 1337 cm™ (w), 1204 cm™ (w), 1120 cm™ (w), 1033 cm™" (w),
1004 cm™ (m), 904 cm™ (w), 825 cm™ (w), 624 cm™ (w), 521 cm™ (w).

The relative intensities given in brackets are preferably defined as follows:
"s” = strong (relative Raman intensity preferably > 0.04), “m” = medium
20 (preferably 0.04 > relative Raman intensity > 0.02), “w” = weak (relative

Raman intensity preferably < 0.02)

The Raman or FT-Raman spectrum is preferably obtained using Aluminium-
cups as sample holders for the respective solid material.
25
The Raman-spectroscopy data is preferably obtained by FT-Raman-
spectroscopy, The Raman-spectroscopy data or FT-Raman-spectroscopy
data is preferably obtained by standard techniques as described in the
European Pharmacopeia 6™ Edition chapter 2.02.48. For the measurement
30 of the FT-Raman-spectra, preferably a Bruker RFS 100 spectrometer is used.
FT-Raman spectra are preferably base-line corrected, preferably using
Bruker OPUS software.
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tetrasol vates as described herein, nore preferably the

D hydr at ewoizetimmpebat e and especially the crystalline f@CmEB20104073be
characterised, alternatively or addi_t1ggrlal ly, by Powder X-Ray
Diffractionnore WO 2011/ 069629PCT/ EP2010/ 007396 - 128 - preferably by the
Powder X-Ray Diffraction pattern conprising one or nore of the Powder X-ray
peaks given bel ow, nore preferably conprising 4 or nore of the Powder X-ray
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peaks given bel ow, and especially conprising all_ of the of the Powder X-ray
peaks given Br@f@n@bly e Dihydrate-diethanolate and especially the crystalline form S2

is given in FIG. 20.

Preferably, the tetrasolvates as described herein, more preferably the
Dihydrate-diethanolate and especially the crystalline form S2 can be
characterised, alternatively or additionally, by dynamic vapour experiments
using water vapour and/or methanol vapour. The results can be obtained by

10 standard techniques as described in Rolf Hilfiker, ‘Polymorphism in the
Pharmaceutical Industry’, Wiley-VCH. Weinheim 2006 (Chapter 9: Water
Vapour Sorption, and references therein).

The Water Vapour Sorption behaviour of the tetrasolvates as described

15 herein, more preferably the Dihydrate-diethanolate and especially the
crystalline form S2 shows a mass loss of approx. 6.5 wt% in the first
desorption cycle (which is lower than the observed Ethanol mass gain in the
Ethanol Vapour Sorption experiment). Upon water vapour adsorption, an
assembly of water molecules in the lattice is observed, with a maximum

20 weight gain of approx. 6.4 wt% at elevated rh. In the second desorption cycle
a total mass loss of approx. 9.2 wt% is observed. For a Dihydréte Di-
Ethanolate of the compound of formula Id, the calculated Ethanol content
equals 12.5 wt%. Form S2 can be shown to be the thermodynamically stable
form in an atmosphere of 100 % Ethanol vapour. The Water Vapor Sorption

25 isotherm (25 °C) of crystalline form S2 (SMS DVS Intrinsic) is given in FIG.
21. The Methanol Vapour Sorption Isotherm (25 °C) of a hydrate form to
form S2 (SMS DVS Advantage) is given in FIG. 22.

Thus, crystalline form S2 is a crystalline Ethanol solvate form, which can be
30 obtained e.g. via Methanol Vapour Sorption, preferably via Ethanol Vapour
Sorption starting with a hydrate structure, such as the hydrates as described
herein and especially the tetrahydrate as described herein, i.e. crystalline
form S3. From the Ethanol Vapour Sorption curve as shown in Figure 13 and
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as discussed above, it can be seen that at elevated Ethanol partial pressure,

approx. 17 wt% Ethanol are taken up by the sample.

5 As can be seen from the data given and discussed herein, the solvates and
especially the tetrasolvates of the compound of formula Id form a class of
novel crystalline forms (further also to be named pseudopolymorphic forms
or abbreviated PP) based on the same structural type, having highly similar
physical properties and being easily convertible, preferably with potentially all

10 transition forms being derivable and especially all transition forms between

the pseudopolymorphic forms described herein being potentially derivable.

The similarity of the structural type is additionally shown by a superimposed
plot of PXRD patterns of the three selected pseudopolymophs S1, S2 and
15 S3 given in FIG. 15. It can be seen that all three selected pseudopolymorphs
exhbit very similar PXRD patterns, and, moreover, lead to basically same
unit cells, as a replacement of water by Methanol or Ethanol only leads to a
slight expansion of the unit cells and thus to a slight increase in unit cell
volume. As expected from the molar volumes of the solvents, this is more

20 pronounced for the Ethanol solvate than for the Methanol solvate.

In the presence of alcohols, preferably Methanol and/or Ethanol,
interconversion within the pseudopolymorphic class, comprising the solvates
and especially the tetrasolvates according the invention, occurs easily. As
25 alcohols, preferably Methanol and/or Ethanol, are useful solvents in the
manufacturing process, usage of the pseudopolymorphs is preferably
beneficial to obtain the compound of formula Id in a crystalline solid-state
modification exhibiting an advantageously high solubility combined with good
crystallinity.
30
The solvates and especially the tetrasolvates within the pseudopolymorphic
class or system are crystalline and preferably exhibit advantageous solid-

state stability without loss of the Cilengitide host structure, in comparison to
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the previously described amorphous solid material. Said class of
pseudopolymorphic forms described herein exhibit a surprisingly high
solubility, especially in agueous media, which makes them especially useful
5 for preparation of liquid formulations. Additionally, said class of polymorphic
forms show a advantageously reduced hygroscopicity in comparison to the

previously known amorphous material.

Solubility of tetrahydrate Form S3 in different solvents:

10 Solvent Solubility
H,O 21.6 mg/mi
physiological NaCl solution  21.1 mg/mi
buffer pH 7.4 24.4 mg/mi
H,O/MeOH (1:1) 12.8 mg/ml
H,O/EtOH (1:1) 13.0 mg/ml
H,O/iPrOH (1:1) 22.9 mg/mi
H,O/Acetone (1:1) 22.7 mg/mi

15 H,O/Acetonitrile (1:1) 24.3 mg/ml

The combination of reduced hygroscopicity, good solubility and good
crystallinity leads to superior properties compared to the amorphous phase.
In comparison, the purification, the handling and the processing of the

20 amorphous material is very difficult, due to, e.g. the very high hygroscopicity
and the low stability of the amorphous solid material.

Further, the pseudopolymorphic forms and/or the anhydrates according the
invention show improved physical and/or chemical stability compared to the
25 amorphous phase, preferably leading to a reduced formation of degradation
products during storage, for example by hydrolysis. This improved hydrolytic
stability of the solid material as described herein and especially of the
crystalline forms as described herein is believed to be caused by the
reduction of trace amounts of ionic impurities that are normally present in the

30 amorphous material of prior art.

As a result, all those factors discussed herein are believed to account for the

advantageously improved solid state stability of the solid material as
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5 The solid material as described herein and especially the one or more
crystalline forms as described herein can be prepared by contacting the
compound according to formula Id with a solvent or solvent mixture,

preferably a polar and/or protic solvent or solvent mixture.

10 Thus, preferred is a process for the preparation or manufacture of the solid
material as described herein and especially for the preparation or
manufacture of one or more of the crystalline forms as described herein,
comprising contacting a compound according to formula Id with a solvent or
solvent mixture, preferably a polar and/or protic solvent or solvent mixture,

15 and isolating the solid material as described herein obtained by said

contacting from said solvent or solvent mixture.

Said isolation from said solvent or solvent is preferably achieved by

i) crystallisation and/or precipitation of the solid material as described
20 herein from said solvent or solvent mixture, and/or
if) separating the solid material as described herein from said solvent,

preferably by physical means, such as filtration or centrifugation, or

alternatively by sedimentation and/or decanting.

25 However, a plurality of separation techniques for achieving a solid/fluid
separation are known in the art. Preferably, either one of them can be

succesfully applied for said separation.

Preferably, the solid material as described herein and especially the one or
30 more crystalline forms as described herein can be prepared starting with a
solid material of the compound according to formula Id that is essentially free

or preferably free of one or more of the crystalline forms as described herein,
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and then by contacting it with a solvent or solvent mixture, preferably a polar

and/or protic solvent or solvent mixture.

5 Alternatively preferably, the solid material as described herein and especially
the one or more crystalline forms as described herein can be prepared
starting with a solution of the compound according to formula Id that is
essentially free or preferably free of one or more of the crystalline forms as
described herein, and then by contacting it with a solvent or solvent mixture,

10 preferably a polar and/or protic solvent or solvent mixture, or transferring said
solution of the compound according to formula Id that is essentially free or
preferably free of one or more of the crystalline forms as described herein
into said solvent or solvent mixture, preferably said polar and/or protic
solvent or solvent mixture.

15
Generally, to obtain the solid form as described herein and/or one or more of
the crystalline forms as described herein, the contacting with said solvent or
solvent mixture, preferably said polar and/or protic solvent or solvent mixture
or the contact with said solvent or solvent mixture, preferably said polar

20 and/or protic solvent or solvent mixture is followed by an isolating step,
wherein the solid material as described herein and/or one or more of the

crystalline forms as described herein can be obtained in a solid state.

Contacting or contact in this regard preferably means contacting in the

25 broadest sense, such as "being in the presence of". Accordingly, examples
of contacting or contact with said solvent or solvent mixture include, but are
not limited to, dissolving or partly dissolving in said solvent or solvent
mixture, suspending in said solvent or solvent mixture, stirring in the
presence of said solvent or solvent mixture, triturating with or in the presence

30 of said solvent or solvent mixture, allowing to stand in the presence of said
solvent or solvent mixture, heating in the presence of said solvent or solvent

mixture, cooling in the presence of said solvent or solvent mixture,
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crystallising or re-crystallising from said solvent or solvent mixture and/or

precipitating from said solvent or solvent mixture.

5 Preferred ways of contacting or contact in this regard are preferably selected
from a group consisting of: dissolving or pértly dissolving in said solvent or
solvent mixture, stirring in the presence of said solvent or solvent mixture,
triturating with or in the presence of said solvent or solvent mixture, heating
or cooling, preferably heating in the presence of said solvent or solvent

10 mixture, crystallising or re-crystallising from said solvent or solvent mixture

and/or precipitating from said solvent or solvent mixture.

An especially preferred way of contacting in this regard comprises dissolving,
essentially dissolving or suspending the starting material of the compound of

15 formula Id and/or salts thereof in a (first) polar and/or protic solvent or
solvent mixture, preferably followed by re-crystallising, crystallising and/or
precipitating of the product formed from said solventor solvent mixture, which
is preferably a solid material as described herein. Preferably, re-
crystallisation, crystallisation and/or precipitation of the product formed is

20 induced or facilitated by cooling and/or the addition of further (or second)
solvent or solvent miture, preferably a further solvent or solvent miture
having a different polarity and more preferably having a lower polarity than

the (first) solvent or solvent mixture in which the contacting was started.

25 Another especially preferred way of contacting in this regard comprises the
formation of a slurry of the starting material of the compound of formula Id as
described above and/or below and a polar and/or protic solvent or solvent
mixture, and stirring and/or agitating said slurry, preferably for a reaction time
as described herein and a reaction temperature or processed temperature as

30 described herein. This is preferably also referred to as " slurry conversion”

Suitable solvents and solvent mixtures for use in the methods and/or

processes as described herein are known in the art. Preferred solvents and
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solvent mixtures are preferably selected from the group consisting of organic
solvents, water, saline, buffer solutions, and mixtures thereof.
The terms "polar and/or protic solvent or solvent mixture" are known and

5 clear to the ones skilled in the art.

Examples polar and/or protic solvents include, but are not limited to, water,
saline or physiological NaCl solution, phosphate buffer solution, lower
alcohols, such as monools, diols or triols having 1 to 6 carbon atoms, lower

10 ketones, such as acetone or methyl ethly ketone, acetonitrile, propionitrile,
DMF, DMSO, and the like. Preferred polar and/or protic solvents are selected
from the group consisting of water, saline, methanol, ethanol, propanol,

isopropanol, acetone, acetonitrile, propionitrile, DMF and DMSO.

15 Examples of polar and/or protic solvent mixtures include, but are not limited
to, mixtures of the above given polar and/or protic solvents, more preferably
mixtures of water with one or more of the above given polar and/or protic
solvents other than water, mixtures of saline or physiological NaCl solution or
phosphate buffer solution with one or more of the above given polar and/or

20 protic solvents.

Preferred polar and/or protic solvent mixtures are selected from the group
consisting of mixtures of water with methanol, ethanol and/or isopropanol,
mixtures of methanol, ethanol and/or isopropanol, mixtures of acetone with
25 water and/or acetonitrile, mixturés of methanol with acetone, acetonitrile
and/or water, and mixtures of ethanol with acetone, acetonitrile, and
preferably also selected from the above given mixtures, wherein the water is
substituted for saline, physiological NaCl solution, or phosphate buffer
solution. Preferred within said mixtures are mixtures comprising all preferably
30 essentially consisting of 2, 3 or 4 of the given solvents. Especially preferred
within said mixtures are mixtures that comprise at least 5% and especially at

least 10% of each of the solvents contained in the mixture.
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starting material of compound of formula Id is preferably selected from the
group consisting of

10 a) amorphous or essentially amorphous material of the compound of formula
Id,
b) an acid-addition or a base-addition salt of the compound of formula Id,
c) an amorphous or essentially amorphous solid material of an acid-addition
or a base-addition salt of the compound of formula Id, and

15 b) a solution of crude compound of formula Id and/or an acid-addition or a
base-addition salt thereof, preferably as obtained from the synthesis of said
compound and/or salt thereof,

and mixtures thereof.

20 Additionally, it was surprisingly found that one first crystalline form as
described herein can be transformed into one or more other crystalline forms
as described herein, preferably reversibly. Furthermore, it was found that one
first mixture of one or more crystalline forms as described herein can be
either transformed into a second mixture of crystalline forms as described

25 herein being different from said first mixture, or into a pure or essentially pure

single crystalline form as described herein.

Accordingly, the invention also provides a process for transforming one first
solid material as described herein, comprising one or more first crystalline
30 forms, into a second solid material as described herein, comprising one or
more second crystalline forms. This method can be preferably done in the
same way and preferably using the same solvent and/or solvent mixtures as

the method of manufacture described above and/or below, but is using a



Preferably, the tetrasol vates as described herein, nore preferably the

D hydr at e-di et hanol ate and especially the crystalline form S2 can be

char act erweedi1/mbd2er nati vely or additionally, by the inPCamPA190ETHE OSCOPY
data conprising one or nore of the 2QQgnd positions (2 cm 1) given bel ow,
nore preferably conprising 3 or nore of the band positions (2 cm1) given
bel ow, even nore preferably conprising 6 or nore of the band positions (2
cm 1) given below, and especially conprising all the band positions (2

cm 1) given hﬁhg\&oli@rnﬁtéﬁabésldéw%éﬁeﬁéﬁQstH@stra?ﬂirQ:} méekeridligtiige ties given
in brackets: 253306 cm1 (s), 2968 cm1 (m, 1668 cm1l (s), 1546 cm1 (s),
1395 cm1 (njmethod3 cm 1 (w), 1049 cm1 (w), 705 cm1 (w). Mre preferably,
the tetrasol vates as described herein, nore preferably the

Di hydr at e- di et hanol ate and especially the crystalline form S2 can be
30char gct eri Jads, prefatehis a ptocess forthet inanafdciuretyr thbaransformation,

i nfrared-spectroscopy data conprising one or nore of the band positions (+2
cm 1) given Béqfew,cb?w%}a@ua@fl@p b Pfoélgrm?teé?has geseribre Betsin 1 GMprAting

iti 2 i = 1 -
Bven more pr 8 S apeShd SRR o e Db e R il Sk dddon of 2.
gi ven bel ow, basetadsiiioni st thecanfiwithsa isgivaint ot belveahohixtass, tprefesalfl acpelay

gi ven bel ow, preferably together wiith the relative intensities given in
brackets: 5 §§6§" atic%/%')’? YYSEONGR MK, 2872 cm 1 (), 1668 cm 1 (s),

1546 cprl (s ; i i Q- ml ,
1049 oD (p) PEFAE eriatbr oy SRNSHD e iMlornaFeglt STt Mg CHRRET i s
given in bra Nited/ahy oy apolar @stliatguiotic sblvenbessolvent mixteney and

(transmittan referably,.< 50 %, "ni. = nedium(pr.eferably 50 % <

transm ttancg)eggtm‘@)’ ,|sqlépn%a ﬁT?@&ﬁéﬂ??‘f’%@é‘“%r'BY%’F&%\-y > 70 %9 The IR
or FT-1R spectrumis preferably obtained using a KBr pellet as sanple
preparation techni que. 15 The | R-spectroscopy data is preferably obtained

by FT-1 R spelit s3iddupgessrios thetrapslormatienpthesdadingrmateriakesdeyediocsgp dat a

phar madsper adbBPEIREDH (RSGRER S 88 Hedibe FRehi comBfing iy ftd e
FT- | R- spect r @ly-pspilePhadNMaVal Bsitkeinnarcsalt and the eolid enateaal asdesaibedT- | R

spectra are preferably base- line corrected, preferably using Bruker OPUS
sof tware. ThBeEn pRiaiped updepsteprh) ans erlionallyiealated aecardingda step 6) i and

especially t |- d ar, - I 3 - erably, the
t e!to r asol v)e/lt egﬁgghggéﬂe{%ﬁe}?cﬂ@rrﬂ%\tr%%g!é? Q%?Héb%d:g%teﬁéb%f?%glfﬁﬁé Y
Di hydr at e- di difleserudenbetwespethiedirstysdlidematerial ak ldeseribed mefn and the

characterised, alternatively or additionall by .t he Ranman- spectroscopy

data cB@mpri S§¢®or}é]§|ffgfem§@patpﬁg %%HBS%@%VO[ h%‘yﬁé“ (szthgrﬁrmsnu i¥en bel ow, .

for gWSOpr ef eeRRtHIIROMBRsdiftaiRed'in §BIiFsond SIBABFMPHRY ddi18tForl &f ther 1) gi ven
’ crystalline forms contained in said solid form or the ratio of the crystalline

forms contained in said solid form.

25 In said process for the manufacture, the starting material employed in step a)
is preferably selected from
i) a solid form of the compound of formula Id different from the solid form as
described herein,
i) a solution of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and/or an acid-addition or
30 a base-addition salt thereof, wherein the solution is preferably either a
crude solution or obtained, more preferably directly obtained, from the
synthesis of the cyclo-(Arg-Gly-Asp-DPhe-NMeVal), and/or
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pref erabl y aami/gke) isprsfereblysisrtarmeseater pHsvalde in therrargesef Sbée Br maiee

e oL R BEEGAES n BTR  be B RS e o Y0

t et rahydr at egalag il ¢ rargedof®62b 7.2 Gt @speeially ablayp Ralue in the range of
D hydr at e- di et hanol at e and especi al | crystalline formS2 is given in

FIG 20. 5 FPdfteradlfpr expeniest asbl v%luteyefaa;)qulé@_&-il\ﬂ@@ prefeiphly. fse O
2y e PR Sts dephantgl ) Y ArEasf et kg el angs or
experiment s given@boaeecand agpaciaiydll the swipsar)pb) sape)are pbAormeed bt thecan be
obt ai nzeg by pH values given above. Performing one or more of the steps selected from
a), b) and c) at the pH values given above is advantageous to convert an
acid-addition or a base-addition salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal)
into the inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), or to maintain or
stabilize the inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) within said

25 process.

In said process for the manufacture and/or the transformation, step a), b)
and/or c) is preferably performed under about isoelectric conditions. More
preferably, two or more of the steps selected from a), b) and c) are

30 performed under about isoelectric conditions, and especially all the steps a),
b) and c) are performed under about isoelectric conditions. Performing one
or more of the steps selected from a), b) and c¢) under about isoelectric

conditions is also advantageous to convert an acid-addition or a base-



10st andard techni ques as described in Rolf HIfiker, 'Polynorphismin the
Phar maceutical Industry', WIley-VCH Winheim 2006 (Chapter 9: Water Vapour
Sor pti on,wandivesp@pences therein). The Water Vapour Sor pCrar2oelexspeur of
the tetrasol vates as described 15herqyg,. nore preferably the

D hydr at e- di et hanol ate and especially the crystalline form S2 shows a nass
| oss of approx. 6.5 wt%in the first desorption cycle (which is |ower than
t he observed Et hanol nass gain in the Ethanol Vapour Sorption experinent).

Upon wat er vagdition 8eik @F By tIBNArgGIRPspb Phe NMeRae infotheGHhESsalhof Brcldat ti ce
is observed, with a maxi rum 20wei ght gain of approx. 6.4 w % at elevated

rh. In the s@d@r@lyd‘éﬁmpﬁheow@}@l)goatq maintaimesstabiizedhe ipmrdalt of 2 w % i s
observed. Fo h r i . d of formula 1d, the
cal cul at ed E%%@?f@@%h?é%?%ﬁ%@%@@“ﬁh% Qﬁgfp(r}n éJOJ(;an be shown to be the

t hermoglynani cally stable formin an atnnosphere of 100 % Et hanol vapour. The
Wat er Vapor Sorption 25isotherm (25 C) of crystalline formS2 (SMs DVS
Intrinsic) i 9 iﬁq‘aé’ﬁo?%sﬁpﬁheﬂl‘?ﬁ‘l‘%@t“}@tmﬂ hetransforpation. sitep adtther m (25
C) of a hydr of ey 1@ 4retdra 1 i i Gn 22.
Thus, cr ysta%ls(?ne ¥or'5m S2 ??ﬁ#@ﬁaﬁ%@%ﬁ%ﬁ%ﬁhg% \@;,%&P gfrwnrbi&lvw%och can
be 300bt ai netC ang.+200"Qvanbremareferaplyin therangebetweat & andvi 45&CBanol
Vapour Sorption starti ith hydr at.e struct , _Suc t he hydrates as
described heT¥hM&ha Pé&%é%ﬁ'm @'e[P/ﬁé‘g?éﬁt‘é’ﬁ%r+§U§Q_§ad'é@9§’i%b@B§her ein, i.e.
C_rystaJ,QI ne éﬁéﬂia’i@-inﬁﬁ@%ﬁ bt 1W5ﬁd%bbt°c0%ﬁé%éfﬁplésat%w§lﬂ In
Figure'13 and WO 2011/ 069629PCT/ EP2010/ 0073906 - 134 - as discussed above,
it can be se®em temperatwiec@houti2FiGaababpulr $0°4 opataouty 5°Eppratabalit wt %
Et hanol are {&#@g:n up by the sanple. 5As can be seen fromthe data given and
di scussed hereli m," the solvates and especially the tetrasolvates of the
conpound of fornula Id forma class of novel crystalline fornms (further

al so to be nanmed pseudopol ynorphic forns or abbreviated PP) based on the
sane struct Upgnetdliyehighel tergrenatues tendite accelriate dhe precassesifesthgnd bei ng
easily conv ' r I | ' |10t Ik forms

bei ng Weri v%%ggga%g" r%saggo?{)gﬁeyfry:{egﬁé}gﬁgﬁé gr%h%(f()o?#r?gt'égta\feade%gcbhga

pseudopol ynomgreirc f ornms descri bed herein being potentially derivable. The
simlarity of the structural type is additionally shown by a superi nposed
pl ot of PXRD patterns of the three sel ected pseudopol ynophs S1, S2 and 15S3
given in Fl A t r phs
exhbi t verycés;?méilva(!l'y’ %%&ﬁ%ﬁgﬁ&ﬁ@g@# %BP?(;@@? §R)|e§;t§ﬁfb§? %ﬁ?gﬁé%ﬁam
unit cells, tesddompepmatetrenforoibtiontiee abhydiztdsasidescrifbiédhbeminonl y | eads to
a slight expansion of the unit cells and thus to a slight increase in unit
cell v une. As expected fromthe nolar volunes of the solvents, this is
or e 20pr 0GB Oferii¥rafirE3aetne RV dhd daReldiverl RtnbialFBangak va e I
t he presence of al goholés% pref erably Met hanol ar%‘/’eor Et an(t)l?r,E ng

i nt er conver seod taipromnete the fosmatiop of thespivatescasadsscribadohéreimg t he sol vat es
and especially the tetrasol vates according the invention, occurs easily. As
25al cohol s, preferably Methanol and/or Ethanol, are useful solvents in the

In the processes for the manufacture of the solid materials as described

25 herein and/or in the processes for the conversion or transformation of the
solid materials as described herein and/or to crystallise form as described
herein, the processing time or "reaction time", i.e. the time during which the
contacting, the precipitation, the crystallization and/or the isolation preferably
takes place is generally between five minutes to four weeks. Said processing

30 time is preferably not a very crucial factor for the processes as described
herein since during the above given times, very little or no decomposition of
the compound according to formula Id takes place, especially within the

preferred process parameters or process conditions described herein.



manuf acturi ng process, usage of the pseudopol ynorphs is preferably
beneficial to obtain the conmpound of fornula Id in a crystalline

sol i d- st awe 2nodiepé2eat i on exhi biti ng an advant ageousl y hiPgi/EPed10/001306 vy
conbined with good crystallinity. 3044he sol vates and especially the
tetrasolvates within the pseudopol ynorphic class or systemare crystalline
and preferably exhibit advantageous solid-state stability wthout |oss of
the G lengitide host structure, in conparison to WO

2011/ 069629%&55’39%@&9@[)&9&& ot #fe prddess Pire\the ¢olid nsttefibl #€descRigous

solid material. Said class of pseudopol ynorphic fornms described herein

exhi bit a surgreinsiingepersllystade weder E)fy:-; C@Bﬁig@m%ltlwqumeéﬂqueous medi a, which
makes them especially useful 5 for preparation of liquid formulations.
Additionally, said class of polynorphic forns show a advant ageously reduced
hygr os?opi ci Agcordinghyyaotessing timeserefeeablguse thé navge afmpo phinutesneitaraeal .
SolubiTity of tetrahydrate Form S3 in different solvents: 10Sol vent H20
physi ol ogi caVeREIMR§ Rieferabluty Binues 10 SnepFeqls dnelepreferably 39 minptest)

H20/i PrOH ( 4, i idrile (1:1) Solubility
21.6 g/ i hn%%s & '?4?%%%%'@"@5?%’?%8%'0 mg/m 22.9 mg/im 22,7
mg/mM 24.3 ng/ M The conbi nati on of reduced hygroscopicity, good
solubility d good crystalljnity | eads to superior propefties co red to
the amor phod'Q5RESR9 ISk Fenghe fatrtion & cRnvert ieq: PisferabhcomelPhngl BRd ¢ he
proces%ng AnHyRaRRADASRH bR R8I, %hd'ésp\é_%fa\ﬂy%lftfHﬁ%%ati@ﬁ%fMé e 9. the

very hi'gh hygroscopicity and the |ow stability of the anorphous soli
mat eri al . Fuerystalline: fleempdt ade praferablypin thefrange ofmdediour e threleywieeks s

ggﬁg;ggggt ghrﬁﬁtg \éFe%'ra%r?y isnh & fafl é%¥%cri\eq1hc}/usr't8?\llvo%]gék%raﬁcp Sénpe?c"’};'mysfnat%' 'ty
range of one hour to 72 hours.

15 Processing times for the formation or conversion, preferably formation, of the
solvates as described herein, more preferably the tetrasolvates as described
herein, even more preferably the one or more crystalline forms S1, S2 and/or
S3 and especially for the formation of the crystalline form S1 are preferably
in the range of five minutes to three weeks, more preferably in the range of

20 five minutes to one week, even more preferably in the range of five minutes

to 48 hours and especially in the range of 10 minutes to 24 hours.

Generally, lower temperatures during said processes lead to longer
processing times, as it is known in the art.

25
Generally, water, methanol and/or ethanol, and mixtures thereof are
preferred polar and/or protic solvents or solvent mixtures for use in step a),
b) and/or c) and especially for use in step a), b) and c).

30 In said process for the manufacture and/or the transformation, the solvent of

step a), b) and/or c), preferably a), b) and c), essentially consists of water,

methanol or ethanol.



25anor phous phase, preferably leading to a reduced formati on of degradation
products during storage, for exanple by hydrolysis. This inproved

hydr ol yt iwo=balichézpy of the solid material as descri bedPhemPreroantsoe
especially of the crystalline forms_ggsdescribed herein is believed to be
caused by the reduction of trace anounts of ionic inpurities that are
normal |y present in the 30anorphous material of prior art. WO

2011/ 069629PCT/ EP2010/ 007396 - 136 - described herein, the crystalline

forns as desPréfersbifiangisantedr esstattially te ehmehsolvent\Gitsdiverittigtur@nhyd rat es
as described herein. 5The solid material as described herein and especially

the one or nBfefe@blsapolarand/en protia soluest or selyentmixtire isnised iprRfpaeEs by

contacting t SYIPR cording to fornula Id with a solvent or sol vent
m xture, pre erpa% g&g%?g{r and/or protic solvent or solvent m xture.

10Thusg preferred is a process for the preparation or manufacture of the
solid materiglpna fhcri bed_herein and especially for th ration or

manuf act ur e 8?1%_8/; &3 obgolvaat ¢ Y‘_%f?tlmﬁﬁ‘rﬁﬁﬂrﬂrﬁt%ahiﬁ_p@irngﬁg&m@?fei n,
conprising cehhaft hfgast %WJBEW@@@G%@'&&&%I&%W@%? 1'(}1%"!)0)5 @«eﬁrﬁ%\ﬂe”t or
ly ap I'o t or's t

solvent mxture, prefera orar an r protic solven ven
m xture, 15a@speéciallyaatlagst 2@ %sby weighttafrane oramodeatcohbisg phefesbly obt ai ned by

id tacti f id I t l.vent m . Said [solati f
sai d sol vent SHFClss) Trhiptagel ehai pnd iioRipedns) mareiptarabli sleetel anal or
preci p{,/éati Oftofif mefifariP g etRARSI! BlondStedRE FoInPatbreOfPletddivategrgssal d sol vent

or solvent mxture, and/or ii) separating the solid material as described
herei n from deseibssl Rerain. preferably by physical means, such as filtration
or centrifugation, or alternatively by sedinentation and/or decanti ng.
25However, a plurality of separation techniques for achieving a solid/fluid

separati on ampr&Rpwbifically, e asé of BOREAE AtktMrestintigp a)ns) aid/bhemhagn be
succesfully applied for said separation. Preferably, the solid material as

descri bed he$@NAM&®d especially the one or 30nore crystalline forns as

descri bed hexe g rii 4 th | J rg.al of the
corrpouﬁ@ acc'g(r%ldtlB n%@"t% 093?8{3 r@lB gcff% I%}%t&hﬁg& %@s(gh??gﬁéy f??rgghgrdr%‘?%f erably
free of one consistirg of mettearwl yatidthamsl, &od s as descri bed herein, WO

2011/ 069629P T FP201Q) DOTIR. ¢ v

preferably promote the formation of the solvates as described herein.

20 Eveﬁ more specifically, the use of solvent mixtures in step a), b) and/or c)
that comprise
i) 5 to 50 % by weight and especially 10 to 60 % by weight of at least one
alcohol, preferably selected from the group consisting of methanol and
ethanol, and

25 i) 50 to 95 % by weight and especially 40 to 90 % by weight of water,

preferably promote the formation of the solvates as described herein.

Thus, preferred is a process as described above and/or below for the
manufacture of a solid material as described herein, preferably solvates

30 according to the invention, and especially of one or more tetrasovates as
described herein, wherein the solvent or solvent mixture of step a), b) and/or
C) comprises

i) 5 to 90 % by weight, preferably 5 to 50 % by weight, of at least one alcohol,



- 137 - and then by contacting it with a solvent or solvent m xture,
preferably a polar and/or protic solvent or solvent m xture. S5Aternatively
pr ef er ablwo 20h@63@bi d mat eri al as descri bed herein and espa&EpPe@bloy73vhe one
or nore crystalline forns as describgggherein can be prepared starting with
a solution of the compound according to fornula Id that is essentially free
or preferably free of one or nore of the crystalline forns as descri bed
herein, and then by contacting it with a solvent or solvent m xture,

10pr ef er abl yséletedaforabé grolls 86h<istif)) ¥EMetitdndl @ndesthandlxhHde, or _
transferring said solution of the conpound according to fornula Id that is
essenti al | y )rtetan®5 5 by eweigh) prefeeabdy 58rte 95 Yonky weight; ofavateyst al | i ne forns
as described herein into said solvent or solvent m xture, preferably said
pol ar and/or protic solvent or solvent mxture. 15 Generally, to obtain the
sol i d §or m aFhdsgrefdrrst isex pidtess dsdeseribedabove andiont belowrfgstha | i ne forns
as described herein, the contacting with said solvent or solvent m xture,

preferably s’&'iaﬁ_ufﬁﬂt'éﬁe hrypelid pader @ﬂ%ﬂpegm%%mvﬁfﬁfefﬁ%( _EPBYQi'?tQEhe
contact w thysgabdefRld/ ﬁé'rteiﬁ’,rar]%oé 'alyd?tdf{lﬁallipéeffzﬁﬁ%pll YL §B?+@r§t.of
t mXtu ol SO

20and/ or protic solvent or 'solve re’1s owed by an i ating

st ep, wher ei steple), bpandiome) essexitially coasists bwater methanod/aod ethanolrambr e of
the crystalline forns Efs descri bed herei€1 C%E be obtained in a solid state.
Contacting dMOEBRIEiErakly, eppertially Sopgists kWA v neans contacting in the
25broa§j st sense, such as "being in the presence of". Accordingly, exanples
of contacting or contact with said solvent or solvent m xture include, but
are not |i m Thdstprefatrassislayprogess agatasicribed aboveiangl/onbalawvdostiievent or

he  pr esence B S Betidl sdesirbet hetSiny RPN IRR | 0ot ne
presence 3004s abétised N&dlin, GindS&dpeidilyraPdrystallinal foaiANg vieréinegteps )t he

presence of said solvent or solvent m xture, heati ng in the presence of
sai d sol ventbband/er ¢rate perterimed atadempgrature akoys 4@ Kednere Begferably aknt or

sol vent _m xt 0 1 o O dlsing or
re-cryt®al | i%?ﬁap?%?eséﬁudé go‘ﬁi@ﬁﬁéﬁ%%%@éﬁ?“ﬁ?ﬁ? ltﬁéggha&?%rgf)%@i%ist ating
from sai d sohighet. or solvent mxture. 5Preferred ways of contacting or

contact in this regard are preferably selected froma group consisting of:

di ssolving or partly dissolving in said solvent or solvent m xture,
stirring in : i 1 tysi turating
w th or in N UEERERSp palh TP i tre BreoH 1 fkMEonidl g or
cool i ng, pr esdvates\artcedpeviallytetrasolpatescax desdribeal iereol, aandlcomol scantemtt

10m xture, crystallisin r re-crystallisin rom sai d sol vent or .sol vent
R n180 e e TaweE ERd of Haf SHERTBRBES SO IO WaRPRATIER: 24 B Ligher

end of the given ranges promote the formation of the hydrates as described
herein. Alternatively, an alcohol content at the higher end of the given ranges
and/or a water content at the lower end of the given ranges promote the
formation of alcohol solvates.

25
Especially preferred solvates in this regard are the tetrasolvates, preferably
selected from the tetrahydrate, the methanol solvates and the ethanol
solvates , and mixed forms thereof, even more preferably selected from the
tetrahydrate, the methanol solvate S1 and the ethanol solvate S2, and

30 especially the tetrahydrate S3.

Thus, one preferred process for the manufacture of a solid material as

described herein comprises or preferably essentially consists of



An especially preferred way of contacting in this regard conprises

di ssol ving, essentially dissolving or suspending the starting material of

t he conpowoadoafosd@bornul a |d and/ or salts thereof in a @eCirmer)lopoi3as and/ or
protic solvent or solvent mxture, ppgkerably followed by re-crystallising,
crystallising and/or precipitating of the product formed from said

sol ventor solvent mxture, which is preferably a solid nmaterial as

descri bed herein. Preferably, re-crystallisation, crystallisation and/or
precipi tatiogy of ghetamsply 6k ré-e?%dlisliﬁg 4RI HRSPRBUS mAtRFIE| bi 4% @dséntiaigo! | ng
and/or the addition of further (or second) solvent or solvent mture,
preferably a furtamorghouscmatesial obtheceempound of frrmulg Idfrant asobent sl arity

and nore preferab V] Larity. fiirst nt or
sol vent m xture i%&\\/\gﬁtc'hw‘ﬁ%’ bg%%ﬁ?ﬁ?%rsa@}gﬁ)}@gﬁ S%é\ﬁpitoké?)wgégeci ally
preferged way of mixtues; ipréferably bhicivemtgarsdhvemprhiktes, preterbbly@porit of a
slurry of the starting material of the conpound of forrmula Id as descri bed
above and/ or bel ocdNHRA PECtsoQlYERt R1/Soivant srixture gs\dascribed dsreianandi xt ur e,
and stirring andlgﬁti@rgglg,ati ng said slurry, preferably for a reaction tine
as described herern ané a reaction tenperature or processed tenperature as
30descri bed iher ei isolatinigthe thys ebairsdd yolid svaterdl asrdedcribed heteindrom

conversion" Suitable solvents and sqlvent m xtures for use in the nethods
and/ or processes %%'g(fé’i‘(,eﬂt@ééoﬁ’@%mﬂ’“&%%x g(fh“q ReParation teehnigue

sol venjg ;mgel \é\gé%ag&%%%ﬁ’&iﬁﬁﬁp afid fethnique’ds deSOfibe herdik bHges are

prefer the group consisting of organic solvents, water,
sal i ne, buffer soéspecialy byfitkatiort ur es t her eof . The terns "pol ar
and/ or protic solvent or solvent mxture" are known and 5clear to the ones
skilled in the art. Exanples polar and/or protic solvents include, but are

not |inited FTiRus, WHeShrefSred E%@ssﬂbﬁﬂi@ﬂr&%f@ﬁhaﬁ&%f 8 firdtidona maReaphst e
buffer solution, |ower al cohols, such as nonools, diols or triols having 1

to 6 carbon desaribed hatein inbkatseaerd solid matsrialas descrinednkerein cemprigeket one,
acetonitrile Lonj el e . ., and the like. Preferred pol ar

and/ or 1%r ot i%r @%?@Jgﬁwségagre@%?m@?%%&om the group consisting of water,

sal i ne, met h@n@recipitddnity crystaNHag Dr.relFpstaNBMG firsheolid Atatedgledpni tril e,

propionitrile, DVF and DVGO. 15Exanpl es of polar and/or protic solvent
m xt ures i ncl udescriged Aeeein diom amoivanttos solvept miderefprefasably@ Bolgr ven pol ar

and/ or protic : Jn Xt r. Ao or nore
of the above g%\?ﬂg%&%@g? gghf;ép gé'e%(?g?ﬁic%ggw&éﬁ S {)ﬁ%ﬁqﬁ;\éenwv%{% eowé%rtﬁ xtures
of saline or pimigiuséopieferabNedbokwlamid/emprotic gbivephat solbehf mixta@ agi on with

one or nore of the above given, polar and/or 20protic solvents. Preferred
pol ar 2md/ or ppﬁﬁpﬂb%‘g?é@?g't" ?ﬁ@gm'%%a'b[re sel ected fromthe group consisting
of mxtures pof ié’é?éﬁ{rgd}’ﬂéﬂﬁugf‘éd?ﬁﬂeh seebRd3Blid "i’:‘i%%ﬁél 4S5 AREGRAPherelH b €S Of
met hanol , et hanol and/ or 1sopropanol, m xtures of acetone wth wat er

and/ or acet oni seid sglventxansaeendfmixtiredryod solid/fluidcsetpanatjoratechaitue; i | e and/ or

water, and m xtures qf et . with acetone,. acetopitrile, and preferably
S0 select ed PrfBray Sanliliis SEhRrAtER PR oA dsdisr T heS e e
substituted fospatialgbyfityatigl. 09i cal NaCl sol ution, or phosphate buffer
solution. Preferred wt%i n said m xtures are m xtures conprising all

preferaply
In the synthesis of the compound cyclo-(Arg-Gly-Asp-DPhe-NMe-Val), the

final product or crude product of said synthesis is in many cases an acid-
addition or a base-addition salt of the compound cyclo-(Arg-Gly-Asp-DPhe-
NMe-Val), preferably an acid-addition salt of the compound cyclo-(Arg-Gly-
30 Asp-DPhe-NMe-Val), e.g. the hydrochloride salt of cyclo-(Arg-Gly-Asp-DPhe-
NMe-Val) (= cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) x HCI), the trifluoroacetic
acid salt of cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) (= cyclo-(Arg-Gly-Asp-DPhe-
NMe-Val) x TFA), the sulphate salt of cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) (=



30essentially consisting of 2, 3 or 4 of the given solvents. Especially
preferred within said mxtures are m xtures that conprise at |east 5% and
especi al Iwoanillwsaey 10% of each of the sol vents cont ai nedTiEr2a10m0T30&t Ur e.
WD 2011/ 069629PCT/ EP2010/ 007396 - 14Q4g Exanples of preferred sol vents
and/or solvent mxture in this regard are selected fromthe group

consi sting of water, nethanol, ethanol, isopropanol, and m xtures thereof,
nore preferably selected fromthe group consisting of water, nethanol,

et hanol , an(balﬂdi(Ang@lth%-@ﬁhe-NMé%Q X8O, wbrerspetiacally &yon-(Argsol i d
material as described herein, the starting material of conpound of fornula

1d is prefer@htdsp-biRha-big-Vathx hé SPoupr budsres thegeok 10a) anor phous or

essentially anorphous material of the conmpound of formula Id, b) an
acid-addition or a base-addition salt of the conmpound of fornmula Id, <c¢) an

anor phous  orTiass préferiedyeamysipb of procesisds o thei raanofactureaffitide adiid t i on or a
base-addition salt of e co

t he ind of f la 1d, 15b | uti f
crude conpouUnatesal ?ﬁ%Fﬁb?ﬁﬁg%ﬁéFao'ﬁﬁoﬁ{:%dgﬂﬁég P?f?fﬂ_&t 'rhzl'lfg@z’?‘dlljfd: 1(:) inoﬁ
salt ther eokyﬂ@—%‘ﬁﬁ?fo@%ﬂ% Bﬁs@-‘%ﬁ@ltf&?\dsdclfs?@éfg%k%?{:i!agéd }i@rﬁ safd d conpound

and/ or salt ereo m xtures thereo tonallTy, 1t was
surprisingly found that one first crystalline formas described herein can

be transfornmgd i nto, one .or nore o%h cr stfal{ui ne_forns as d.efcri bed
herei n.pr ef Eiu RTSIEBRSS A pocess Faribe fanHIapturG of oA halehel 8% f i r st
m'xtur,gq of &scPibedMHeteir’ ¥ofplisinge fornms as described herein can be either

transfofmed into a second m xture of crystalline forns as descri bed
25her ei n beia)g cahtacting an acidaddition ¢r a basedaddition salt, prefecakly guracidr

essentially pur ingle crystalline faorm descri bedherein. cordingly,
Che I nvent | on aRgBiaRristk BERE Sarmbiind 8B TRy eishHEREHaME VAT 583 ¢
material as depeldred/drasretid soR@APbr SbRDMRare) prélirgbllidssdefiiiedsiarelr, ne
30fornms, into a second solid material as described herein, conprising one

or nore secondPEef@EARlY by ehissalving andfarsuseendingcsaid salt in spigrs@lygntdone in the
Same Wa g”gl?)prc‘c’sfﬁérgi@b%a‘i@ggﬂin%“ﬁwé?rgg t?a%'evcﬁgére?é‘rgé%hé%\éf@ SHdrhES as

the metho manu ure described ove a or W, btu s using a WO
2011/ 069629 PCT cbRpLAHGY ERE (Arg-GHIAsp-ORHes NMes Wl ) preferablyaby asljustingr i bed
herein as the starting material of the method. 5Thus, preferred is a
process for th&emRwNalee. A or the transformation,

c) crystallising and/or precipitating, and optionally isolating, the thus
obtained solid material as described herein from said solvent or solvent

20 mixture.

Thus, more preferred is a process for the manufacture of a solid material as
described herein, comprising:
a) contacting an acid-addition or a base-addition salt, preferably an acid-

25 addition salt, of the compound cyclo-(Arg-Gly-Asp-DPhe-NMe-Val) with a
solvent or solvent mixture, preferably a polar and/or protic solvent or
solvent mixture, essentially consisting of or consisting of water, preferably
by dissolving and/or suspending -said salt in said solvent,

b) converting said salt into the free base or preferably the internal salt of the

30 compound cyclo-(Arg-Gly-Asp-DPhe-NMe-Val), preferably by adjusting
the pH value, and



preferably manufacture, of a solid material as described herein, conprising
a) contacting cyclo-(Arg-d y-Asp-DPhe-NMeVval ) and/or an acid-addition or a
base- addiwDan1igmbd29t her eof with a sol vent or sol vent ni PCumEP201001306 ably a
pol ar and/or protic solvent or solveghgm xture, 10b) precipitating and/or
crystallising the internal salt of cyclgo (Arg-G y-Asp- DPhe-NweVal) from a
pol ar and/or protic solvent or solvent m xture, and c) optionally isolating
a solid material according the invention. In said process for the

transf or matlgn réfé@amy@wstamsnn‘gtaefd/@ preepitayfg, amd dp&tndiRasolating! eer ably a
(first) soli rm as described herein, contalning cyclo-(Arg-

d y- Asp- DPhe- Nrth%pptaazed Relid matgrial astdesgribed thereisl fram seicksolienter descri bed
her ei n obt ai ne ?ttu 0 b) and optionally isolated according to step c)
is a (second) eren solid material as described herein. Preferably, the
di ffergnce bﬁhwocéﬁmnsfad\&tntagﬁdtﬂ fortrey manufsctdesefr sdliddnaerrialsnagnd t he
20second different solid material as described herein is the apount of

crystal | i ne 9e3grbeddrmraimibat essantially sepsistioter peefembly comsist@fitBeti on of the
crystaiiine LgfyirafRUSu8Edited RAbMh S btdall) 85sdMul AohdisPbr bhe

crystalline tornms contained In sal process for the
manuf act ur e, pretierablyacansist ofdhe crystalbmepfayedlin step a) is preferably
selected fromi) a solid formof the conpound of formula Id different from
the solid formas described herein, ii) a solution of

cycl o- .g@r 9- rivod\Srefdrht N\é?i{ﬁ‘ﬂc)esé‘m/tﬁé rﬁﬁn%bﬂrré@?'atécﬂﬂ rﬂéte? |8s

base-addition salt thereof, wherein the solution is preferably either a
crude sol ut |d>¢scmbedmeieme@ommsmggref erably directly obt ai ned, fromthe

5911, cevaorrrepistn stinhda AdtiSror s Bs S i o HiefereltanAcit & sol i o

form of the coraaitioh Hit, loPtiaitémpdusd fcﬁlelbe(mrgfmgmédi@m@NMef-vamﬂw a

descri bed herein. 5Thus, preferred is a process for the manufacture of a
solid material PREBRSHEN Ib'@ﬂ'cﬁ@wﬁnhOfé@Wﬁm mnﬂgre a) contacting an

aci d- add| tion che%#\ ggﬂ)e%t 8Ps§l%ﬁt & ﬁﬁéclts%e éjé{tggg y-As pDPhg) NveVal )

wth a O| ar and/ or pro I'C solvent oOr SO ven

preci pitating ot oaterarsd adixtusssgf 60& 9910evwedr waight *éter and 0.1 to
cyclo-(Arg-Qdy- (leDPhe NMeVal ) from a polar and/or protic solvent or

sol vent m xt ur 80 AREr w§ighhel %Mﬁ?’?t)p’i%éﬁcﬁhph@’%feé@ﬂ'yéehﬁ?ﬁ@ fram accor di ng
the i nventi on. nﬁé{ aﬁbﬂ?rﬁig glfor t he manuf acture and/or the
a), ?Faz'nd

transformation, step /or c) is preferably perfornmed at a pH val ue
in the range ofand. rﬁoteap&fenabi;ewﬁlémimsaldadﬂlyeratorasqwéntahlumrérls atermr ange of 6

to 7.5, nore pref pH val ye in th 65to72and
especi20ly at &F ﬂ@%ﬁ)’%@! C*'?F»Q'W@Q,agﬁ BSPEN 'W%géfatf'%lsa@x%ﬂ%? At a pH
val ue of about ¢gy@nt Mixtarer ef erably, two or nore of the steps selected from
a), b) and c) are perforned at the pH val ues given above, and especially
all the stepy spnvéxrtingrsdid palhindo plae freertmseanr prieéerably the internal salt of the

compound cyclo-(Arg-Gly-Asp-DPhe-NMe-Val), preferably by adjusting
the pH value, and
25 c) crystallising and/or precipitating the thus obtained solid material as
described herein, preferably by adding alcohol, preferably methanol
and/or ethanol, to said solvent or solvent mixture until the weight ratio
between water and alcohol in the resulting solvent mixture is between
about 1:1 and about 1:9, and optionally isolating said solid material from
30 said resulting solvent mixture.
This process is advantageous for the manufacture of solid materials as

described herein that essentially consist of or preferably consist of the



20pH val ues gi ven above. Perform ng one or nore of the steps selected from
a), b) and c) at the pH values given above is advantageous to convert an
aci d- addiwpantiawo@9base- addi ti on salt of cycl o- (Arg-Qd yPAsErDRocoTREVal )
into the inner salt of cyclo-(Arg-d ygédsp-DPhe-NwveVal ), or to maintain or
stabilize the inner salt of cyclo- (Arg d y- Asp- DPhe- NMeVal ) within said
25process. In said process for the manufacture and/or the transformation,
step a), b) and/or c) is preferably performed under about isoelectric

condi tions. JddNSteBrAf dEsthbid Het@inAnd@speciily dssentiany comsiscofest from a), b)
and c) are 30performed under about isoelectric conditions, and eépem ally

al | the stepaefgrably)censistof oneorsaerepithe aivietalingens Sdo&2eand

conditions. Performng one or nore of the steps selected froma), b) and c)
under about isoelectric conditions is also advantageous to convert an

aci d- agldi t i dPreferrad lsebents mﬂ%ﬂﬂrﬁﬁﬁﬁ%Pﬁé’fﬁ%bﬂ),&ﬁblﬁﬁéaeﬁ)r-prdﬁ@selvadtﬁ tion
salt of cyclo-(Arg-d y-Asp- DPhe- NMeVal ) mt(gpt he i nner salt

cycl o( Ar g- G -5Rlig- 'DP‘WéreﬁINBU glueg)ﬁo '?%a%ﬁsﬁﬁ ﬁ“@'aﬁt@ﬂ‘ﬁq@g’rgﬁ@”ﬁﬁer sal t
of cyclo-(Ar ﬁé’dé&lﬁi‘r?gﬁgﬁr UE/Es\é?s'a]r it BnddisbUds8aFRFein> | N sai d process

for the manufacture a trans ormation, step a b) and/or c) is
preferably perforrred at a tenperature in the range betvveen -20 C and +200

C, f th bet we C_and 150 .C

o ef or ably | STIES RREAEIAradd R BEESS et hepatitriirecotepdie Halgdias ne
range P(;t Weet!bstn%‘éd@\élféﬁm o8 BrdeesE Fbr Wﬁoﬁﬁam%nfé?@ﬁht&%@ﬁ ure
(about at about 50C or at about 75C or at about 100 Ceneral ly,

hi gher tenpemaremwtalbmﬁijrmméewme@ hereinparsceresepteidoby thﬂebe_lswanuf acture

1o e SABIAR et R e B e

pronote the formation the anhydrates as descri bed herein. 20 General I y

tenperatures_at the |ower end of the given tenperature ranges tend
promot e t he Peafared selvents peselyeRtmidurgs, a@g‘efabb\eaofﬁéua@dfpr pratie ﬁ@lvsﬂtﬁcesses

for "t ho, manul aGYi &8lrekBARIIEL I ELlRITed s IRSEH IhARNEESIG: ABY/ OF i1

t he prb’éesses ReVEShbEr 'St on or ormatl on o nmaterial s

as descri becbﬂsweeﬂ@scarqumobessafsysrbagWelsenﬂ(dlmmedemarelnbed herein, the
processing time or "reaction tinme", i.e. the tine during which the
contacting, the precipitation, the crystallization and/or the isolation

preferably takgs 8%%‘?ar‘nét&§'?§r’ Etc?’ce%t%?ﬁ{é rfn'a\ﬁﬁfé&lﬂ*étcﬁ%} §Qid g& orﬁﬁﬁie

Sai d processing ggtl me is a very crucial Tactor
processes astodheonvérﬁd)rimralpmaasscfer ther trams fomeatidrooenygrsion afioresor very

littl d ti f th d di to f la Id, tak
bl ace. 265pedhBTT FRAIIG RS HAOTUPBAR (hr SuEEUoRa peeernien Y fs tilal °°
condi tions dggphidafy deRidea results of the following slurry conversion expenments.

The first set of two diagrams given below shows the parameters and results
of competitive slurries in MeOH/water-mixtures at RT (25°C) as a function of
25 the methanol content in the respective mixture and the respective processing

time, i.e. after one day and after three weeks:

30



WO 2011/ 069629PCT/ EP2010/ 007396 - 144 - Additionally, the product of the
process, i.e. the solid material as described herein, is generally stable
under thewoanditspe@ns it is formed. 5Accordingly, proces®CHEPLINDETZ96
preferably are the range of 10 mi nutggqto three weeks, nore preferably 15
m nutes to one week, nore preferably 30 mnutes to 72 hours and especially
one hour to 48 hours. Processing tines for the formation or conversion,
preferably formation, of the 1l0anhydrates as descri bed herein, and
especially for the forna i on of the crystalline formA are preferably in
the range of one hol)(t-oighagaeise e preferably in the range of one
hour to two weeks and es nge of one hour to 72 hours.

15Pr ocessi ng Yonivie nversion, preferably formation,

of the solvates as descr | preferably the tetrasol vates as
descriged herein, even e one or nore crystalline forns
S1, S2 and/or S3 and espt ormation of the crystalline form
S1 are preferably in the nutes to three weeks, nore
preferably in the range (i to one week, even nore preferably
in the range of five m nig nd especially in the range of 10
m nutes to 24 hours. SF : tenperatures during said processes

| ead to | onger proceé ksi known in the art. 25 Generally,
wat er, et hanol and/ or res thereof are preferred polar
and/ or @rotic solvents o s for use in step a), b) and/or c)
and esb cially for use 4 c). 30ln said process for the

e solvent of step a), b) and/or
consi sts of water, methanol or

- 145 - Preferably, the sane or

| xture, preferably a polar and/or
protic solvent or sol yent in process steps a), b) and c). 5
General ly, the use of ures in step a), b) and/or c)
that contain at least 5 c/o by weight, nore preferably at [east 10 % by

wei ght "and especial ly at Iea&td@p % Byweglkst of one or nore al cohol s,
preferably sel ected fron1nethg¢ﬁ eth 21 and i sopropanol, nore preferably
sel ected 10from net hanol and anol 3? mote the formation of the solvates

manuf acture and/or the t}
c), preferably a), b) :
et hanol. WD 2011/ 069629
essentially the sanme so

as

100
% MeOH

20
50

25
0

30

1 day
RT



described herein. Mre specifically, the use of solvent m xtures in step
a), b) and/or c) that conprise 15i) 5 to 90 % by wei ght of at |east one

al cohol , welettmwee2br om t he group consi sting of net hanol pamkpredthansbe and
ii) 10 to 95 % by weight of water, pygperably pronote the formation of the
sol vates as described herein. 20Even nore specifically, the use of solvent
m xtures in step a), b) and/or c¢) that conprise i) 5 to 50 % by wei ght and
especially 10 to 60 % by weight of at |east one al cohol, preferably

sel ected fromasdieof elditionan PXRD n@e@ﬁ%mmmnnhsménegﬂwﬂnatm 25ii) 50 to
95 % by wei ght and especially 40 to 90 % ht of water, preferably
pronot e the MESIUES; Qma@ﬁdtf@'né'@ﬁ campstitive §&‘§'&¢$ FrRidesented SOVAES | preferred
is a process JRAY f asolid
material as g@gﬂ@ﬁél#}%ﬁ%%@ %8{&’%?@” Fest@ge accor dI%?lé é(;erfh
inventgon, afeheraipatediBiyinsteadio# S¥. nore tetrasovates as descrl bed herein,
wherein the solvent or solvent mxture of step a), b) and/or c) conprises
i) 5to 90 %by weight, preferably 5 to 50 % by weight, of at |east one

glo(r:ISPSIU ngvgﬁggéﬁano?ggmofﬁéﬁéﬁ%ggﬁ'%%ﬁ?o‘;{gﬁogss@b % rgﬁ'te\ft,\%r?g’%]r{d‘e group

preferably S@sults %céﬁmtim ghurresin EwateFmisgurgs af RT(28°Gsamapr ocess as

descri bed ab d/ low fo fact f d nmat |
escri bed natbiion of Bie.BR6RS! aisbl BBE Teshebe M ST BRhaceGbed: al 1y

of cr yfé‘al i R cE8siRyAme, Wee e oREldWgHndPAft & tARectiveeks: and/ or c)
essentially consistS of water, nethanol and ethanol and nore preferably
essentially consists of water. 10 Thus, preferred is a process as descri bed
above and/or below for the manufacture of a solid material as described
herein, preferably anhydrates as described herein, and especially of
crystalline formAl, wherein steps a), b) and/or c) are perforned at a

t enperature above +40C, nore preferably at 15a tenperature of +50 or higher
and especially at a tenperature of +60 or

15

20

25

30



hi gher. Wthin the process paranmeters that are preferred for the formation
of solvates and especially tetrasol vates as descri bed herein, an al cohol
cont ent 28etotimeod20wer end of the given ranges and and/ ecCTEPEADAN7ICONt ent
at the higher end of the given rangegsgronote the formation of the hydrates
as described herein. Alternatively, an alcohol content at the higher end of
the given ranges and/or a water content at the | ower end of the given
ranges pronote the formation of al cohol solvates. 25 Especially preferred
solvates in this regard are the tetrasol vates, preferably selected fromthe
tetrahydrate, the (he sol vates and the ethanol solvates , and m xed
forms thereof en nor ¢ Sﬁﬁeibrab$3+édlected fromthe tetrahydrate, the

met hanol solvd6§§§£5 0 t e et hanol solvate S2, and 30especially the
tetrahydrate S3. Thus, 2farred process for t he manufacture of a solid
materi gl as descri bed

r preferably essentially consists
of WO 2011/ 069629PCT/ E - 1) crystallising or
re-crystallising an ano an essentially anorphous nateria
of the compound of for ent or solvent mxture, preferably
a polar and/or protic S 5m xture, preferably a solvent or
sol vent m xture, §tﬁ r protic solvent or solvent
m xture as descri be | ly ii) isolating the thus obtained
solid material as des sai d solvent or solvent m xture by
a soliglifluid separatio “eferably a solid/fluid separation
techniﬁ e as descri bed| dsg$pgp|ally by filtration. Thus, one
preferred process for t ) of a first solid material as
descri bed herein into -2 rial as described herein conprises
150r preferably essenti 4 Al ) precipitating, crystallising or
re-crystallising a firsf As described herein froma sol vent
or solvent m xture, Bre' d/or protic solvent or solvent
m xture, preferably 0 JmAS ®xture, preferably a polar and/or
protic, solvent or solvent mxture as 20described herein, and optionally b)

i sol at { g the thus obtalnbdkgycoﬁdvgeek$ mat eri al as described herein from
said solvent or solvent mxture byd§ﬂ20|id/f|Uid separation technique,
preferably a solid/fluid aratio chni que as descri bed herein and
especially by filtratioga. 25 In the synthesis of the conmpound
cyclo-(Arg-dy- As pt Ohe NMVe-Val ), the final product or crude product of
said synthesis is 1n nmanyQgrages agra@id-addition or a base-addition salt of
the conmpound ¢4dEeCIFg94{d y- Asp- DPheNMVe- Val ), preferably an aci d-addition
salt of the conpound cy¢l Arg- 3 y- 30Asp- DPhe-NMe-Val ), e.g. the
hydrocBDori de salt of { &rig]- G y- Asp- DPhe-

50

25

30

1 day 3 weeks
RT RT



NMe-Val ) (= cycl o-(Arg-d y-Asp-DPhe-Nve-Val) x HCl), the trifluoroacetic
acid salt of cyclo-(Arg-dy-Asp-DPhe-Nwve-Val) (=

cycl o- ( AryoGh /08329 DPheNMe- Val ) x TFA), the sul phat e salPCTaP2010/007396

cycl o- (Arg- d y- Asp- DPhe- NMe- Val ) (=. 1¥$-.2011/ 069629PCT/ EP2010/ 007396 - 148
- cyclo-(Arg-d y-Asp-DPhe-NMe-Val) x SO4 or, nore specifically

cycl o- (Argd y- Asp- DPhe-NMe-Val ) x 0.5 SO4), or m xtures thereof. 5Thus,
preferred exanpl es of processes for the nmanufacture of the solid materi al
as descri bedBassdbn aiditidnal PXRDE irvébstigatiengit bes bleeinrsHown fhat thef

acid-addition o a hase-addition salts, preferably acid-addition salts.
Thus, pref erfésifiyes optgingddamthe CPH@eHHWgﬁw'E'%ﬁ Ee%?s%lnt?glﬁog*’%§erial as

10descri bed j ' SRl : [ el bid r a

base. addi 1 anC gD aRTAE ol AcEBRhAGl,; (e A heetpler Beett o

cycl o-£ Ar g- Gllgnokinatieth81NMvstewdlof S#.t h a pol ar and/or protic solvent or
solid mxture, preferably as defined herein, preferably by dissolving
and/ or suspending said salt in said solvent, 15b) converting said salt into

the free basgesgécidfyepRfcripdd pidtRskas ¢smAk manlfaefurt NSroesveditt the
cycl o- (Arg-Q3 y- Asp-DPhe- NMe- Val ), preferably by adjusting the pH val ue, and
C) cryst al | i tsangfoanatien opeervessioatanshadditionaljy preferreéq terperatineg, t he t hus

2omxture. A RoreOnERTES, {etof Tri o Hatiah Aflb RaoBBnd Lo o

materigl as Jﬁb&_ééé pararhelees are §RBATH ShéBxamplad). TheR! el éxdimplesdstbdidaddi tion
or a baSe-addition salt, preferably an acid- 25addition salt, of the
conpound cycH¥iigianhgeidange popeiher Mith the Jessription of e, instantinwntioent

mxture, prefgiaPine Aahhl 3b ARY AUt 1hE Aiventisflin 8 rul bri MbwRlEL T S
essentially consisting of or consisting of water, preferably by dissolving

and/ or suspemdicegsesiand eapécially procdss plavamieters calp)bestakeardutiad tiseli d sal t
into the free base or rqﬁf_er_abl y.the internal salt of the SOC?npound

cycl o- ( Ar g- GXAMRIES Dps &eliipdiviguially g8 dn spaRinatinnsLfj ang ehuore 8t f9seal ue, and
WO 2011/ 069 T - hbd S and/ or
pr eci p"% ati ﬁg%@%%@g%ﬁ?@ﬁg%fajﬁ%eé ’z]aéthﬁj nléS&% F}O?e'?ﬁﬁrs\ﬁgﬂf)?haéﬁﬁ%g%grél g’l ﬁn%t eri al

as descri beddésariptianfandiorsclaithssol vent or sol vent mixture. 5This process is
advant ageous for the manufacture of solid materials as described herein
that essentially consist of or preferably consist of the anhydrates as

descri bed hergid) ;efrRYIEH Sbrh¥oSifis R Ak dddcribe@Mersih, WhefdinRh&f erably
consist of the crystalline formA . 10Thus, preferred is a process for the
manuf act ur e @igopeptide or eycks dligopeptide comprisestarrieisnlid cyelpr(Asg-Gly-Asp-
20 DPhe-NMeVal) in a polymorphic form having crystallographic unit cell with
the lattice parameters

a=98+05A,b=195+10A andc=154+05A.

[20] Thus, preferred is a composition as described herein or as described in
25 one or more of the paragraphs numbered [1] to [19] and/or the paragraphs
relating thereto, wherein the oligopeptide or cyclic oligopeptide comprises or
is solid cyclo-(Arg-Gly-Asp-DPhe-NMeVal) in a polymorphic form having
crystallographic unit cell with the lattice parameters
a=98+01A,b=195+05A andc=154+0.1A.
30
Preferably, said composition comprises 5% or more, preferably 10 % or
more, more preferably 20 % or more, even more preferably 40%, even more

preferably 60% or more, even more preferably 80% or more and especially



a) contacting an acid-addition or a base-addition salt, preferably an
acid-addition salt, of the conpound cyclo-(Arg-Ady-Asp-DPhe-NMe-Val) with a
pol ar andworoprmwpé2e sol vent or sol vent m xture, 15wher elPOTERR@0S0139€Nt Or
solvent mxture is selected fromwatgigsand m xtures of 60 to 99.9 % per

wei ght water and 0.1 to 40 % per wei ght of at |east one al cohol, preferably
sel ected from net hanol and et hanol, and nore preferably wherein said
solvent or solvent mxture is water, 20preferably by dissol ving and/ or
suspendi ng sg0% &enlore Bf fid éorﬁainéaréonarcy@m USHIGRLASPLOPhNMeEVEIH 4 Ng sai d
salt into the free base or preferably the internal salt of the conpound
cycl o- (Ar g- CPoyreasPIHeruRaving grysialiegepiis ynibgebujithshedatticadasametarse, and
25c) crystallis o] ipi [ he us ained solid nmaterial as
descri bed he?el%%?e@érgﬁﬁggyipgméh%ho%%la B(rge)'f&er abl'y methanol and/ or
ethanok, to said solvent or solvent mxture until the weight ratio between
wat er and al i resulting solyent_nmixture is between about 1:1 and

th
about 1:9, a aesmhhgn%ﬁlf Fompostion pnarsisessyte f mate mraierably0%ser d

[ ti t t f o, t t
resul ting sojat makeb Erabyagg R, E§eﬁ?’ﬁ’&8 rﬁ@?ﬁ?ﬁﬁly 3% gfemﬁmgr acture

of solid materials as escrl erein at esse consi
preferably cprefesbho60%her mae, mn/mamsammommm@and ekp@ciallgol vat es

d bed d al | f er abl
constst of oA Rere b santanel iR e s Shr A b e NV o Y e
sol ven s or ﬁ@ﬂyﬁﬁjﬁf)hmf&shﬁrh%%mgpér%t%'ng@ldphmphﬁi{ céﬂ@lﬁtﬂrtheﬁé’mbé p%%mgfa@ or

solid nrxtures val ues to be adju as wel tenperatures

above descrlae-d9}8ri)@e1séeb =at®5gi 0.5rA aand dl%ﬂ:@téseﬂ 1hér ein. Preferred
paranmeters for a process for the manufacture of a solid material as
10descri bed herein or a process for the transformati on conversion of one or

nore crystal Sarmesdlrdrég&;l@w@eswm@%-mmeww:rpé PORMSHhRY forREnREhP W

graphically depicted results of the follow ng slurry conversion
exper i nent s. crystallpgeartii¢ éalt§sllMéﬁhttbedatﬂ@@m?éaametﬁrﬁtasrctfsscrlpedfl@mmqr pol ar

vl 1245t opBeiglof B ot pRkatabh 2Bhte it Brarai AbTpieded o AR KD °°
di scussed heAg| solidPfoefreAt ectysatimeefornA 1 and@rpbm@@hicoform1 nmanuf act ure of

a solid according to the invention or a process for the transformation
conversion of one or 20nore crystalline fornms according to the invention

are present ?’Préfé?re@eér%"&cﬂﬁﬁégifh&?éféé’dggé’r'ltféoeﬂefe%ﬂ%% o%fscr.ﬂsd ir%h W ng

slurry conversion experinents Irst se el ow
shows the paoramere o trenpanagsaphssnarhberetH] itd {20 axidAmrrﬂhesparagraphs
VeoH \Ag(t) er- re)fatﬁjnrge%ereto cot(npns?ngas a function of
a) 20 to 40 % of cyclo-(Arg-Gly-Asp-DPhe-Val) or cyclo-(Arg-Gly-Asp-
DPhe-NMeVal), the pharmaceutically acceptable dervatives, solvates and/or
salts thereof,
b) 0.01 to 10 % of one or more amphiphilic compounds as described
25 herein and especially as described in one or more of the paragraphs
numbered [1] to [13] and preferably also as described in the paragraphs
relating thereto,
c) water, and optionally
d1) 0 to 20 % of one or more pharmaceutically active ingredients other
30 than the compound according to a), and/or.
d2) 0 to 20 of one or more pharmaceutically accetable excipients other

than the compounds according to b) and c),



25t he nmet hanol content in the respective mxture and the respective
processing tine, i.e. after one day and after three weeks: WO

2011/ 069620RCTI/d6R2910/ 007396 - 151 - 151 day 3 weeksPRTEP200/0253980 1
day RT WO 2011/069629PCT/ EP2010/ 00738 - 152 - Based on additional PXRD

I nvestigations it has been shown that the residues obtained fromthe
conpetitive slurries represented sol vates including water and net hanol .
Accordi ngly, the residues have | ater been denom nated S1 instead of S3. The

second set ofvithwie BrodsGtratdhy eambst HWbF H)Wa1) &ied BRY AfEKes Up RBb%esul ts of
conpetitive slurries in EtOH water-m xtures at RT (25C) as a function of

the ethanol ¥8:8%Af 10 %k the sp@pOEslienni xt ure and the respective
10processing tine, i.e. after one day and after three weeks: 15 20 25

5 More preferred are compositions as described herein, comprising
a) 20 to 40 % of cyclo-(Arg-Gly-Asp-DPhe-Val) or cyclo-(Arg-Gly-Asp-
DPhe-NMeVal), the pharmaceutically acceptable dervatives, solvates and/or
salts thereof,
b) 0.01 to 10 % of one or more amphiphilic compounds, selected from
10 dioleoylphosphatidylglycerol, distearoylphosphatidylglycerol,
dipalmitoylglycerophosphoglycerol and mixtures thereof, and the alkali salts
thereof,
c) water, and optionally
d1) 0 to 20 %, preferably 0 to 10 % and especially 0.01 to 5%, of one or
15 more pharmaceutically active ingredients other than the compound according
to a), and/or.
d2) 0 to 20 %, preferably 0.01 to 20 %, more preferably 0.1 to 10 %,
even more preferably 0.1 to 5 %, of one or more pharmaceutically accetable
excipients other than the compounds according to b) and c),
20 with the proviso that the sum of a), b), ¢), d1) and d2) makes up to 99%,
99.9% or 100 % of the composition.

Preferably, said compositions are free or essentially free of pharmaceutically

active ingredients other than the compounds according to to a).

25
Preferably in said compositions, the pharmaceutically acceptable excipients
other than the compounds according to b) and c) selected from tonicity
agents and preservatives, preferably tonicity agents and preservatives as
described herein.

30

[22] Preferred are compositions as described herein or as described in one
or more of the paragraphs numbered [1] to [21] and/or the paragraphs

relating thereto, comprising,
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addi t i onaWORXRDeperyesti gations it has been shown that tireTEPIIIdOEBIODLt ai ned
fromthe conpetitive slurries represerfed sol vates including water and
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the transformati on or conversion and additionally preferred tenperatures,
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breadt h. Howeve processes’ an P y process para e taken
out of st he ezaspereied assuepdndabldifordyal |y as in conbinations of one or nore
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G selosur o T BB Geadl of bek Ok e ipephiiagndior ampiiphilc compounds as
described herein and especially as described in one or more of the
paragraphs numbered [1] to [13] and preferably also as described in the
paragraphs relating thereto, and

10 c) 0 to 89.99 % of water,
with the proviso that the sum of a), b) and ¢) makes up to 80 or more %,

preferably 90 % or more and especially 90 to 100 % of the total composition.

[23] Preferred are compositions as described herein or as described in one
15 or more of the paragraphs numbered [1] to [22] and/or the paragraphs
relating thereto, wherein the molar ratio between the one or more amphiphilic
compounds and the one or more oligopetides is in the range between 0.0001
and 1, more preferably in a range between 0.001 and 0.5 and especially in
the range between 0.002 and 0.1, for example about 0.001, about 0.002,
20 about 0.0025, about 0.005, about 0.01, about 0.05, about 0.1 or about 0.5.

Thus, especially preferred are compositions as described herein, wherein the
molar ratio between the one or more amphiphilic compounds and the one or
more oligopetides is in the range between 0.0001 and 0.05, preferably in the

25 range between 0.0005 and 0.05 and especially in the range between 0.001
and 0.05.

Especially prefered is a composition containing cyclo-(Arg-Gly-Asp-DPhe-
NMeVal), preferably in the form of a suspension, said composition

30 comprising or essentially consisting of:
a) 15 to 40%, preferably 25 to 35%, of cyclo-(Arg-Gly-Asp-DPhe-NMeVal)
having a solubility in water at 20°C between 6 and 10 mg/ml, more preferably



Thus, preferred is a conposition as described herein, wherein the

ol i gopeptide or cyclic oligopeptide conprises or is solid

cycl o- (AryoGh/08s429 20DPhe- NMeVal ) in a pol ynor phi ¢ f or mChaPp2e19/007396
crystallographic unit cell with the_hggtice paraneters a = 9.8 0.5 A b =
19.5 1.0 A and c =15.4 0.5 A [20] Thus, preferred is a conposition as
descri bed herein or as described in 25one or nore of the paragraphs
nunbered [1] to [19] and/or the paragraphs relating thereto, wherein the
ol i gopepti decy@to-(‘Aﬂ@-GW-AbbWNMWawn‘pmiesmﬂﬁmmfbrﬁc$<§1Jni| A1 as described
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Preferably, marejtmtyommtsIasdnspnbsé@esemoprefenaely Ne€lerably 10 % or nore,
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10po| y rphic form having crystal raphic unit cell h the lattice
par armet er s gdescgibgd hgreingnd,mere greferaply one mn@ceun@lw aggeptabieSai d sol i d

cyclo-(Arg- séﬁ%ﬂl@g 4\4\&}13%% I'}eh%lﬂ pol ymor phic form having a

crystall ogr |c un Pattice paraneters as described in one

or 15nore ofe)tmm SG/drpmeragrwomzabomre?refeﬁtﬁy@b:byl % and egpetialyg to as
A, formA, solid formA , crystalline formAl and/or polynmorphic formAl .
[21] Pref er reA0% 1R 1chRfne pomere durthes phasmacautically asceptalie exeiPIRSI n one
or nore of t par agr aphs nunbered [1] to [20] and/or the paragraphs

20r el aﬁng thereto, conprising a) 20 to 40 % of

cycl o- (Arg- @94%@4%6’0 vhivpten, nwelme(eﬁalgjy@ateﬁa@d 1DBP% NMVeval ), the

SRt AR A AV TR DA £
99 % and even more preferably sum up to 100%. The percentages in this
regard are preferably selected from %w/v and %w/w and more preferably are

20 %wi/w. In this regard, the one or more further pharmaceutically acceptable
excipients are preferably other than lipophilic and/or amphiphilic compounds
as described herein. In this regard, the one or more pharmaceutically
acceptable preservative is preferably selected from Benzyl alcohol,
Benzalkonium chloride, Benzethonium chloride, Benzoic acid, Chlorobutanol,

25 Cresol, Methylparaben, Phenol, Propylparaben, Butylparaben, Thimerosal,
Sodium benzoate and Phenylmercuric nitrate, more preferably from Benzyl
alcohol, Chlorobutanol, Cresol, Methylparaben, Phenol, Propylparaben,
Butylparaben and Thimerosal and even more preferably from Phenol,
Chlorobutanol, Cresol, Methylparaben, Propylparaben and Thimerosal.

30

‘ Alternatively preferred is a composition, preferably a pharmaceutical
composition, comprising

a) 5 to 15 % of at least one oligopeptide, preferably at least one cyclic



25herein and especially as described in one or nore of the paragraphs
nunbered [1] to [13] and preferably al so as described in the paragraphs

rel ati ng wbhenatw962€) water, and optionally dl )0 to 20 YPoT/EPRE@000730®r €
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a), and/or. d2)0 to 20 of one or nore pharmaceutically accetabl e excipients
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conposition. Preferably, Said conpositions are free or essentially free of

phar maceut i cpiefgrabiyt 39@ gimgtied! 206 a/mrlheore pseferatly SR 48881 ding to
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and optionally
c) 0 to 94.999 % of water,

15 with the proviso that the sum of a), b) and c) makes up to 40 or more %,
preferably 50 or more percent, more preferably 70 or more percent, even
more preferably 90 percent or more and especially 95 percent or more, of

the total composition.

20 More preferred is a composition as described herein and especially as
described in the paragraph above, comprising
a) 5to 15 %, preferably 6 to 12 %, preferably 8 to 12 %, and especially 10 to
12 % of at least one oligopeptide, preferably at least one cyclic oligopeptide,
more preferably at least one oligopetide or cyclic oligopeptide as described
25 herein, said oligopeptide or cyclic oligopeptide having a solubility in water at
20 °C between 1 mg/ml and 15 mg/ml, preferably between 3 mg/ml and 15
mg/ml, more preferably between 5 mg/ml and 15 mg/ml, more preferably
between 2 mg/ml and 10 mg/ml, more preferably between 5 mg/ml and 10
mg/ml, even more preferably between 6 mg/ml and 10 mg/ml, and especially
30 between 5 mg/ml and 9 mg/ml, in the form of solid particles,
b) 0.001 to 25 %, preferably 0.005 to 15 % more preferably, 0.01 to 10 %
and especially 0.01 to 5 %, of one or more amphiphilic compounds,
c) 40 to 94.999 %, preferably 50 to 94.999 %, more preferably 60 to 94.99



ot her than the conpounds according to b) and c) selected fromtonicity
agents and preservatives, preferably tonicity agents and preservatives as
descri bedwbenears96280 [ 22] Preferred are conpositions asPdegpritomo7sherei n or
as described in one or nore of the papgggraphs nunbered [1] to [21] and/or
t he paragraphs relating thereto, conprising,

2011/ 069629PCT/ EP2010/ 007396 - 157 - a) 12 to 60 % of solid

cycl o- (Arg-d y- Asp- DPhe-Val ) or cycl o-(Arg-Qd y-AspDPhe- NMeVal ), t he
phar maceut i cl, eyentusptprbierabligrdsadd® ¢s 94 999Vt eswaitel, or salts thereof in
5suspended or_ suspendable form b .01 to 60 % of one_or nore |ipophilic
and/ or anphiWith Fh%pfﬂyﬂﬁ%&\@ﬂg‘%@'@e&fé‘i Bbﬁ”‘ﬁ@) nakesp &B@@f ;e %s
descr i bed T RgaBly SPLPRire BASMBRL BRUBRILY DHTRFRGK follvbf hdrd] and

preferably al so as "descr e%l Int par agraphs relating thereto, and 10c) O
to 89.99 % oprefarably, 9ot maredo gnd\especidilitos 1oe0% Orth off the tote) cemplosijlionakes
up to 80 or nore % preferably 90% or nore and especially 90 to 100% of the
total conposition. [23] Preferred are conpositions as described herein or

as descri bedeyéh Ritte bréferddf i§ éorhP8sifiah a8 dusrAbaY i 8hetbrimorel 6f thé Alvoand/ or
t he paragraphs relating thereto, erein the nolar ratio between the one or

nmor e anphi phparagraphspahouss vhedeintbesne ormetg emphigfiliecompounds are t he range
bet ween O'OOOéII ﬁgg féq{am)re preferably in a range between 0.001 and 0.5 and
especially i¥- T r e between 0.002 and 0.1, for exanple about 0.001,

about ﬁ 002,b‘?)qahwa*cid)n%%,,diabﬂpblgl@s%of ph@whaﬁid?ll-,or%lﬂfdtidﬂgﬁﬁyolébpm 0.1
or aboq 0.5. Thus, especially preferred are conpositions as descri bed
her ei n, wher@hhdefativesapaliaand/opaicoholatendhesied ad nore anphi philic

conpounds ang,t Fﬁm > ol i | [¢SH a 2en 0. 0001
and 0. 05, p;%)efrggx%%h%ﬁ e §5§|agg§3§;§#@ﬁé§éf§h888égg% gp%‘gggfr? especially
i n the rangepdigdiescand defitatives, 8alkd anBapadeatidisteprtkémfed is a conposition

cont ai ni ng cycl o-(Arg-d y-Asp-DPheNMeVal ), preferably in the formof a
suspensi on, said conposition 30conprising or essentially consisting of: a)

15 Lo {81 PEASemprdrit BB tafboiSh B AR ey
2011/ 069629 RiTe=pactHgaphs abéve, ibSrein wherein (amnphighilic AopporinelsNiveNai thei n t he
pol ymor phi ¢ ffa?tVché desor%%?ycersitebr%dof%%rlye;;h%sphatidyl—polyoles are selected from the
group consisting of dioleoylphosphatidylglycerol,
dimyristoylphosphatidylglycerol, dimyristoylphosphatidylcholine,
20 distearoylphosphatidylglycerol, dioleoylglycerophosphocholine,
dipalmitoylglycerophosphoglycerol, distearoylglycerophosphoethanolamine,
egg phosphatidyicholine and soy phosphatidylcholine, more preferably
dioleoylphosphatidylglycerol and/or dimyristoylphosphatidylglycerol, and
especially dimyristoylphosphatidyliglycerol,
25 and the pharmaceutically acceptable dervatives, salts and/or alcoholates
thereof.

Even more preferred is a composition as described in one or more of the four
paragraphs above, wherein wherein said oligopetide or cyclic oligopeptide is
30 selected from cyclo-(Arg-Gly-Asp-DPhe-NMeVal), an anhydrate of the inner
salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) and the crystalline form A1 of the
inner salt of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), said oligopetide or cyclic
oligopeptide preferably having a solubility in water at 20 °C between 1 mg/ml



b) 0.01 to 3 % preferably 0.05 to 1 % and especially 0.1 to 1 % of

5di nyri st oyl phosphati dyl gl ycerol (DVPG, nore preferably

di nyri st oybphogwhapi dyl gl ycerol (DVWPG sodiumsalt, C) @CI/FP018/004396
preferably 0.5 to 2% and especially_Qgh to 1.5 % of one or nore tonicity
agents as described herein, preferably NaCl, d O0to5 % preferably O
to 2 % nore preferably O to 1 % and especially 100.001 to 1 % of one or
nore pharnmaceutically acceptabl e preservatives as described herein and nore
preferably oaed pBamgmeptefemldlwbewmt 2bhg/miraegiers/ aig/mg raeredpm

her ei n, e to.5 % preferably O to 2 % nore g/ﬁeferabg q@ % and
especi al | y OF @M’Petnos Mg/ angnl 6‘9’%@’%6\“?%&”9&(@ Ma/a @Bft abl e

exci pi ents, t y water add
100 A), pr ef era mI e\{e{]r? nﬁ?eg?%f\%ﬁtggtbé‘g/?éerﬂ@rﬁ ﬁmlor%?fd;@h%/ﬁﬂ @%ﬂj e) and
f) sumgup toeaied)allyrtnbtemn Srorggmpantd & migfml.sum up to 100% The percent ages
in this regard are preferably selected from%Wv and %W w and nore
preferably are 20/ w. In this regard, the one or nore further
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and/ or anphlphlllc conmpounds as descri ed her el n his regard, the one
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from Benzyl al m chl B et honi um chl o Benzoi c
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But yl payabeny tW@ém i’nl agdi g hﬂ[‘ziﬁéﬁaepr@'f& B hBIfgfmNbha atse, nore
pr ef eri@l y fr%m Benz;e{;@al gohol ﬁ%h | or obut anol , 2 esol, Met r?g/'f'par aben,

Phenol , Propyigfal &ven mere pieferabhebetweembhmaimbead Khengéwbeveprmeors ef er abl y

Thi mer osal . BS T EED, HePFar § R anl Mot B Sndci iR BaReRE SR,
phar maceut i cahd oangmali is prrefere@moselectee fac)mfcytm (ln&g-@quAﬁt DPgRsNME\al),
ol i gopepti de, preferab east one cy

2011/ 069629P@T/aeb2@ffé¢ L?%ﬁ@%mer $aly of CM‘F'Pd&B@‘&'VIfeSP RBRhe-NMeyabept i de or

;%gl Ilg }%Omgfrdelﬂ]%r abl%&ggfovxg@w@h% érﬁ bg%?r%ﬁ#gsﬁbr e %Wer abl ;m
bet ween 5 npamd treendry$talligd fdrm Abrof tihe inzfee salilof cyelow@e-GlyAspyDPded 10

SR GV T RN O T A N
i e or m glmaAkidl di3ehigheBonditsbr OBheles SPcbiNiR grAPAY, 0,005 Lo 40 %

nore prefera to 30 % and especi a of one or nore
| i pophilic and/or anphlphlllc 10conpounds having a nolar weight in the
range % ZOOTﬁt/anDa{Isé Bre erredQS a composmon containing cyclo-(Arg-Gly-Asp-DPhe-
NMeVal) in the form of a suspension, said composition comprising or
essentially consisting of:
a) 5 to 15 %, preferably 6 to 12 %, preferably 8 to 12 %, and especially 10 to
12 %, of cyclo-(Arg-Gly-Asp-DPhe-NMeVal) having a solubility in water at
25 20°C between 6 and 10 mg/ml, more preferably cyclo-(Arg-Gly-Asp-DPhe-
NMeVal) in the polymorphic form A1 as described herein,
b) 0.005 to 2 %, preferably 0.001 to 1 % and especially 0.05 to 1 % of
dimyristoylphosphatidylglycerol (DMPG), more preferably
dimyristoylphosphatidylglycerol (DMPG) sodium salt,
30 c) 0.1 to 3 %, preferably 0.5 to 2% and especially 0.5 to 1.5 % of one or
more tonicity agents s described herein, preferably NaCl,
d) 0 to 5 %, preferably 0 to 2 %, more preferably 0 to 1 % and especially

0.001 to 1 % of one or more pharmaceutically acceptable preservatives as



preferably 300 g/nol to 1500 g/ nol, nore preferably 500 g/nol to 1000

g/ nmol, and especially 700 g/nol to 900 g/nol, and optionally C 0 to

94. 999% oVOowat1ar96295wWi t h t he provi so that the sum of a) PCh)EPamd/oe)39¢rakes up
to 40 or nore c/o, preferably 50 or_qgpe percent, nore preferably 70 or
nore percent, even nore preferably 90 percent or nore and especially 95
percent or nore, of the total conposition. 20More preferred is a
conposition as described herein and especially as described in the

par agr aph abgeseribe@meréini Al mdre préferably ¥neprefreragblticdllytacckptatle pr ef er abl y
8 to 12 % and especially 10 to 12 % of at |east one oligopeptide,
preferably aneﬁéa@i'Véﬁé (éﬁ@ﬂb@d&leifﬁ'ﬁpept ide, nore preferably at |east one
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or-cyclic oll gopeptl’d avi sol U ter at etween 1 ng/
and 155 ng/ mooprleéar%trbf;or’mabmne mrttgﬁlrrphammﬂcéﬁtm:quraqceptatdepxenbwnibl y
betvveen 5 ng/ and 15 ng/m, nore preferably between 2 ng/m and 10 ng/m ,
nmore preferad9 between 5 rrg/m and 10 ng/ M, even nore preferably between

6 nmg/m and 94 89 VRRS Aldr¥ profeeang %té A84ooanpd 9 my/m, in the
f or m of sollféeggrgtqﬁ'c @%jo 0 001rt<§§25 % preflzarably 0.005 to 15 % nore

preferably, mrefdrably v!m’h %eip[:bveﬁxpthat Hhe sum. afia)t b),5)4), e) aodd) summip to

hi phi | i ds, 4.999 % B0 to 94, 999 %
rof erabl y. 89 Phatd Ven R IsiaBbsnan bhi) SBe hsRceridadt i s 2l on ©
nor e pq(gf er af*é'g?ér@éregﬁ%féfbbw’fsglggteé fréfn W\?énd\%wwaa'hﬁ rﬁbl@/p@?elhw afhe sum

of a) ) and makes up to or nore % preferably 80 or nore % nore

preferably Q%VUW Hothds t&gﬂrdempmﬁ)pé"mf@ﬁ@’rtw phaymaseutieally accepdaliepeci al |y

95 to 99.9 ¥% t o) 1 sition
as descri bedg)?cr\pgﬂg %r %F%gg& @h%*%@@%rap /BF ﬁ‘%hﬁpqﬁlheé%rﬁﬁwﬁ@gone or
nore anphi phad Hes&iygephe@dn. anehuseé?atdemé bnmotebd)r)e pledrinacectidaliyono-, di- or
pol yesters of phosphat i dyl - or sultatidyl-polyoles, and der| vatives, salts

and/ or al cohdtqapiable pseservativelispieferabivselectsadromdeianzy! aicohgl poI yet hers
of phosphat '? ﬁzal?én@@ﬁﬁbhgéf ! §8ﬁ¥&b8ﬁmn§‘89loﬂ@é' Béﬁi(‘flﬁ%cms%ﬁlé éﬂs]crr?%’e din

al cohofat es ero nor e osition as
compounds. Sn"‘es‘d“e“”ﬁ*“fygﬁribzﬂ’g“éhﬁ'!"?' EFW*’??Q?E"B?""“’B““ sperpsal ¢
pol yphosphat ge@ E??%ﬁ’@? amde# BemdmeserrG H%é“a%w&f%fahb' fomBengy!
di ol eoyl phos BBF- K gé%ﬁﬁfﬂorlfe@'f 'l\ﬁétﬂglrp%fr?éﬁgqiﬁé%l p§Tiraben,

di nyristoyl p osp at Odi ste )sphat i dyl gl'ycerol,
di ol eoyl gl ycBubylﬂwabemanleMmerdsqiaﬂndl even lg\loyeprefpmﬁly)frogi ?henol,,

di st ear oyI gl éﬁ%rrgl%}g%gp%ﬁ'esglnwleafmlggfaben, Propylparaben and Thimerosal.

If the compositions contain more than one amphiphilic compound and/or one
or more oligopeptides, the molar ratio is preferably the one between the
molar amount of all contained oligopeptides and/or the amount of all

25 contained amphiphilic compounds, respectively.

If the compositions contain more than one compound of a respective class of
compound, e.g. more than one amphiphilic compound and/or one or more
oligopeptide, the percentages given herein preferably relate to the total

30 amount of the respective class of compound, i.e. the total amount of all
contained oligopeptides and the total amount of all contained amphiphilic

compounds, respectively. The same holds preferably true for the other



egg phosphati dyl choli ne and soy phosphati dyl choline, nore preferably

di ol eoyl phosphati dyl gl ycerol and/or dinyristoyl phosphati dyl gl ycerol, and
especi al I'wodnnympeb oyl phosphat i dyl gl ycerol, 25and t he plraTmee@vdsas |y
accept abl e dervatives, salts and/or ohol ates thereof. Even nore
preferred is a conposition as describéd in one or nore of the four

par agraphs above, wherein wherein said oligopetide or cyclic oligopeptide
is SOSeIected fromcycl o- (Arg-d y- Asp- DPhe- NMeVal ), an anhydrate of the

i nner salt Fdifg b lthere form A
of the inner sgﬁéthSI of cy‘g?lﬁl'%g @%@%%ﬁ@ﬂ%ﬁ%@gdéol i gopeti de or

cyclic oligdpegntiate preferably having a solubility in water at 20 C between
1 mg/m WD 2011/ 069629PCT/ EP2010/ 007396 - 161 - and 15 ng/m, preferably
between 2 nmg/mmM and 15 ng/m, nore preferably between 5 ng/m and 15 ng/m,

even nir e prpefetsmabl Jy ﬂh@wﬁ%sﬁuom/aﬂcofmﬁlg 16 thainventien andrespeckiligitee abl y
betweenh 6 ng/ M and 10 ng/m, and 5especially between 5 mg/m and 9 ng/nl.

Thus, said dPhajoimssuticel eampgsitions aceajdpgiol the invanties %rewmmsltlws fof wat er

%/ r2710 Cﬁg?;"%&@g,{%@ (S’a(?g%éﬁ‘ @E{%orﬂ ) 8?5'@%%?%?}!5\6”@ e erH{l er agﬁgn 20

10bet ween 2 Agrmitisteatibnlin thity/ négard!rpr@fera“tﬂi mlawsytohaémmn&tragbmmsadi 15
ng/ M, even nore preferably between 3 /m and 10?"3% even nore
preferably b@%@ﬁ“@“ﬁrﬁ? mm@ﬁmaiopr@&rﬁb ahemanyeaminal, e¥epBR® 5 ng/ . and

2ng{jrme of ﬁér‘éﬁ&qbya égi‘?ﬁg%%cyc o-%ﬁ&%m&mﬁﬂgﬁ%:ﬁeyg@al) o

15crystal li r@tmmmmiwadrhlmﬁeatlamsmmanﬁous is preferably also abbreviated

cycl o- (Ar DPhe- NveVal and the talI ne for of th nner
2t ot oyl ¥ £ BURSKEUOTRR B.c-NRSREPIVERh A5 b S ey yapusEhf

cyclic oli gmﬂmlﬁﬁatmn%ﬁhﬁahms%amm 5?e?era¢ﬁ¢59we%hét¥d%@nshsts or conSI sts

of crystalline torm Al Thus, al'so preferred is a conposition containing
cycl o- (Arg- @gmmraﬁdmeorlmvaal) in the formof a suspension, said
conposition conprising or essentially consisting of: a) 5to 15 %
prefertbly 6 to 12 % preferably 8 to 12 % and especially 10 to 12 % of

cycl o- (Arg- Ctm@»mm@%% Uﬁi(ﬁb)tolﬂaé/iMnﬂoﬁwm bbﬁmrlse lipephilicat 2520C _
bet ween 6 and , nmore preferably Kc 0- (Arg-Qd y- Asp- DPhe- NweVal ) in

t he pol ynor mmpcmdﬁ according:toch) Qfédeﬁf@da @rein apdoaso@slaﬂlm COMPOSHiAsTSer abl y

0.001 to 1% Y. cerol

(DMPGQ, nore ﬁ(}gfceoigrgr%? é eﬁ??n 8?8@?8&18 a’E’ ?M‘% @c{egréw é@é’lﬁ‘?‘h salt,

30c) 0.1 to %) 4y @éfietbherein, utaviieh @F@fe%tﬂ?@bﬁfduy nB.dr drly fivdp of one or
20 amounts of amphiphilic compounds according to b) as defined herein, are

preferred as pharmaceutical compositions for intramuscular administration.

Compositions according to the invention which comprise amphiphilic
compounds according to b) as defined herein and especially compositions
25 which comprise predominantly or exclusively amphiphilic compounds
according to b) as defined herein, but which preferably contain no or only
minor amounts of lipophilic compounds according to b) as defined herein,
are preferred as pharmaceutical compositions for subcutaneous
administration.
30
A further preferred subject of the instant invention is a process for the

manufacture of a composition as described herein.



nore tonicity agents s described herein, preferably NaCl, d) 0 to 5 %
preferably O to 2 % nore preferably 0 to 1 % and especially 0.001 to 1 %
of one orwoura/h@pmaceuti cally acceptabl e preservati veRCREP20MD007396

2011/ 069629PCT/ EP2010/ 007396 - 162 - 4g@gscribed herein and nore preferably
one pharmaceutically acceptable preservative as described herein, e) O
to 5 % preferably O to 2 % nore preferably O to 1 % and especially 50.001
to 1 %of one or nore further pharmaceutically acceptabl e excipients, and

f) 70 to 94.@Q§P¥eféfram?twe,pr@seées f3rahe hidHfa¥@ie bf addnititién B¢ ef erabl y
with the proviso that the sumof a), b), , d), e) and f) sumup to 99 %

- - - . C
and even nordessribedrhaiein, onmsgescobed inenegies thegesagnaphsi s 10r egard

Mhhi e regandmBgErtito L Rador R harro Y B DS LihBtech PR T
exci pi gnts asemprebetrabiofiowintestepbaprafédRiivg 6r Biddé ahdarbld pleiféradly

conpounds as descri bed herein. In this regard, the one or nore
phar maceut i cé@Mprisgsabthgowepstersvative is preferably sel ected from Benzyl

al cohol , 15 i i %ﬁg@é QNI hl ar.i. nzoi ¢ aci d,

Chl or obut angﬁ,%@rb‘g%mquﬂ%%%%gﬁa{%en, E'%F?H@r%é‘ﬂ@%dﬁajﬁ'aﬁ%gﬁ, But yl par aben,
Thi ner osal , iBaatidimg be prefetablysdspiiveding the one ior noreraligopeptides v iker abl y
from Benzyl al)&ohol Jéorobu anol| %Pg esol , Net hyl paraben, Phenol,

Proopy! par abe™ X% i $Rlltief. Prefaiakilyisalition, obigined AeROTHRG: tD eaRG abl y fr om
Phenol ZOChJ,qudtpmg,anol , Cresol, Methyl paraben, Propyl paraben and

Thi mer?)%al . I'f the conpositions contain nore than one anphiphilic conpound
and/ or one oi) addiagdhe @ poptardesre piharmadeaticalit activiesingredientsotiet thanone

bet ween t he | ar _amoupt of .all, cant ai,ned ol i gopepti des and/or. t he anmount
of all ZSCon@i%ﬁ% ?ﬁ?ﬁrplr@t@oﬁp@ﬂﬂ&’é%‘?@?%x—?@t’ﬁ@@ armageNticabiposi t i ons
cont ai N Nor eaddeddble Rk cAEMS WiRethan the SRAEF hNE tite 8RE o?fm&r%%ldﬂ@ﬂilr%-g- or e

t han one anphi philic conpound and/ or one or nore ol gopepti e

per cent ages ¢AMRPURES.ein preferably relate to the total 30anount of the
respective class of conpound, i.e. the total amount of all contained
oligopgbtides and the total anount of all contai ned anphiphilic conpounds,

respect i vel yEveimmaosaipeefepalsly, egirecadd forithe endrufaétore of BompHaition as
2011/ 069629PCT/ EP2010/ 007396 - 163 - cl asses of conmpounds contained in the

conposi t i onsdescEbediheieincarrrises,ene ppmore of the following steps, preferably
two or more and more preferably comprises all the given steps:

i) solubilising the one or more amphiphilic compounds in water,

20 ii) adding or preferably suspending the one or more oligopeptides in the
mixture or solution, preferably solution, obtained according to i), and
optionally
lii) adding the one or more pharmaceutically accetable excipients, selected
from the group consisting of tonicity agents and preservatives, optionally

25 followed by
iv) adding the of one or more pharmaceutically active ingredients other than
the compound according to a).

Preferably, the mixture obtained according to steps ii), iii) and/or iv) is mixed,
30 stirried and/or agitated until a stable particle size and/or patrticle size
distribution is obtained.



S5Preferably, the conpositions according to the invention and especially the
phar maceuti cal conpositions according to the invention are conpositions for
subcut anew0=01(1906862p adm ni stration and/ or i ntranuscul ar PCII/BEPR)10/007396

adm ni stration. Admnistration in thijgsregard preferably relates to the
adm ni stration of said conpositions to a manmal, preferably a human mammal ,
even nore l1lOpreferably to a patient and especially to a human patient. In
this regard, subcutaneous adm nistration or subcutaneous is preferably also
abbrevi at ed Reeferably,aHgitwosdrabdieodf the stess of thesalasld §iobi protsssesrarehi s
regard, intramyscular adm nistration or intranuscular is preferably

abbr evi at ed B&PMgd HytheaReve:givERA asder. . m 15 Conpositions according to the
i nvention which conprise |ipophilic conpounds according to b) as defined
herein and especially conpositions which conprise predom nantly or

excl usgvel y Preferstily,ian albenpativel precessrfdr thee imanbjachsredsffa oemhpbeitionras but

whi ch preferagbly.contain no or. only mnor 20 s .of anphi phjlic
conpounds aca?)?%l%&q?%eﬂ) CIOPHESFS ﬂéﬂ %é"?gﬁrﬁﬁgﬁgg&iﬂ”@f‘g ,s,t%gs Epge#erably

phar maceutic [ i \PEBIR 1 Bivahr<ddhon. Conpositions
accordi ng toﬁ‘kohgpm%rﬁnzdgﬂéﬁﬂeﬁéggqnpri sEHgﬁgpﬁ?% Q!v%hc%é éo)'unds accordi ng
to b) as defi)ceotactingithe ame¢ @gpers aligopeptidps svith thesorkbahimoine tipaphilis e

pr edonm nant | excl.usi vely anphi philic conmpounds according to b) as
defined her ef\’/?{%E)BH? %vlrﬁ"b(%o ﬁr%rfagﬁably contain no or only mnor amounts of
i pophigl C_CiTARGHY] StintsPaAdRS dghtaling Bfe ARLLUREHCERERIgNO REF i)‘?ggéféFéﬁlIng

pharmaceutical conpositions for subcutaneous adm nistration.’
[ 24] Pref er abitl a stAbleppaiisiessize andfer pasticle sizaudistrifutionds ebtained.candler

descri bed hegelQ.4:.Q clJ j - R r agr.aphs nunber ed
1] o [23]  Upangreihg bEREChmate padieetlicAll Sefle boTeRRbB BRI "y o
of the foll othengbrapeysd apeaidéigadd &), and/crtheehe drittor@pkarmisderitieally
conprises all the %iven,steps: i% sol ubi lising the one or nore.

anphi phi | i ¢ BiaRIRRXGIRieNkgt@her than theywaiggaRd the Opeardpale mebihdicdi ng t he
one or re i ides in the mxture or solution, preferably solution
obtainégnaccg%Hpegﬁﬁ% i), and 10optionally iii) adding the of one or nore
pharmaceutically active ingredients other than the conpound according to

a), and/or the one or re pharnmaceuti cal accet abl e exci pi ents other than
the water andVEhE&YRL'E r%&eﬁﬁn‘iﬂﬂcﬁﬁ? quékémﬁe@.re AP oRifien as

Per el combr eI e B oo Rk R S P38 “or o

herein conprises one or nore o or nore
and nore pr etwer abimgre angrineesspreférabhecanpases akkthe givenstépshi | i si ng t he one

Cuspond0 ng. hEOhASTs R BURT: mis Shdaptine tiff the Shebr Rore fpSphile

compounds; and optionally

i) mixing, stirring and/or agitating the mixture according to step i), preferably
until a stable particle size and/or particle size distribution is obtained, and
optionally

25 iii) adding the one or more pharmaceutically accetable excipients, selected
from the group consisting of tonicity agents and preservatives, optionally
followed by
iv) adding the of one or more pharmaceutically active ingredients other than
the compound according to a).

30
Preferably, the two or more of the steps of the above given processes are
performed in the above given order.



m xture or solution, preferably solution, obtained according to i), and
optionally Ii11) adding the one or nore pharmaceutically accetable
exci pi entwp 28e/sgd2ed from the group consisting of toni ciPCy/ERg@00873a61d
preservatives, optionally 25foll owed _iv) adding the of one or nore
pharmaceutically active ingredients other than the conpound according to
a). Preferably, the m xture obtained according to steps ii), iii)
and/or iv) is mxed, 3OSti rried and/or agitated until a stable particle
si ze and/ or paivahed > {156 &hgcb;kzagsﬂd@npr@refém trreeglond ¥Mdopeptide and

2011/ 069629PCT/ EP2 0/0 7396 - Pr ef erab the two or nore of the
steps of t he egpagiallythepapicylaie sekd QHQOR%QWC’&W@&EFBEMW%@@Q% gi ven order.
SPreferably, - f ition as
doser i bed heBBruaEBLekFatily SEBAreBls e AR, S aguraatBRPEE | 0T
two or gore zenénrpnefera)blgfmlcm|2yat(ummyréfe&sblﬁIsbohmegiu‘semcSmWatlon or self-

contacting the one or re 0 I_{Hldes vmththe one or nore lipophilic
compounds; H&!CE?&@%W&' F?ﬁ gghor syspendag! %W'S‘esélj] cantapbng He
m xture acco t I € size
and/ or partic g\gfg@ogpggﬁ b %’ﬁf ggﬁgbét&gpﬂgmhc llﬁjl ﬁﬁé‘iéﬁ ng the of

one or nore plrefemtdysmtheapﬁqseacelofwatergwaams mnxhtg; stitrang aroconpound
according to ﬁ and/ o | r}e ?Iryle or nore pharnaceutically accetable

exci pi ents o ?t'?gﬁﬁc?ﬁéaﬁé P PRPShe one or nore anphiphilic
15corrqunds Even nore preferably, the process for the manufacture of a
conposition as described herein conprises one or nore of the follow ng
steps, pref eMgaAns forsotubilisingthenaneror mgse @naphibhilic compdunds iamatehia gi ven

t ;20 | i d t h t
" pophi 11’ cSoirire UgiAd of PierRiaty Shegeding o e Bie Arimprk ie§Peafiied | ng
the m xture a¢sw@pdi)rthd/ér mbﬁﬁ?ddlt)on ef ﬁi‘eefﬁﬂhbb’c@ﬁfpbbnds% sllpsiiipean i cl e si ze
and/or particle size distribution is obtained, and optionally 25iii) adding

the one or mad¥apiageptelyhe parfegmed byaiKing. §HUI"|§I| %’Bﬂ/QF agitatna ®e from t he
group con5| 5%%&(/?%%%9&6&&63%9%& e?&%ﬂ%es? vatives, optionally followed

by i v) addi n harmaceut 1 ¢al |y active ingredients ot her
t han t he corrpound according to a). 30 Preferably, the two or nore of the
SLePs Of T he TSIy, the miing, Stiming and/cr agHating i continued afterne " O €T
completion of the one or more reaction steps, preferably after the completion
of all reaction steps. Generally, the mixing, stirring and/or agitating is
20 continued until a stable suspension and/or stable particle size distribution in
the suspension is obtained. The mixing, stirring and/or agitating time is
mainly dependent from the respective particle size of the solid oligopeptide.
Thus, starting with coarse particles of the oligopeptide generally leads to
longer processing times and/or mixing, stirring and/or agitating times,
25 whereas starting with fine particles of the oligopeptides or micronized
oligopeptide will lead to shorter processing times and/or shorter mixing,
stirring and/or agitating times or generally a reduced need for mixing, stirring .

and/or agitating.

30 Thus, the mixing, stirring and/or agitating is then continued 1 to 96 hours,
preferably 1 to 72 hours, more preferably 1 to 48 hours, even more
preferably 2 to 72 hours and especially 2 to 48 hours. Even more preferably,

the mixing, stirring and/or agitating is then continued 2 to 96 hours,



WO 2011/ 069629PCT/ EP2010/ 007396 - 166 - Advant ageously, the oligopeptide,
preferably the solid oligopeptide and espacially the particulate solid

ol i gopeptwoeowwsd@pabl y under goes degradati on (prefer ablPgTEPIANB0S
degradation or self-degradation) or_%gyen preferably mcronization
(preferably spontaneous mcronization or self- mcronization) to yield
suspended or suspendable particles on contacting it with the |ipophilic
conpound or the anphiphilic conpound, the latter preferably in the presence
of water. Ggitefethbly.2 t6 %2 h@urssimaére preferablyd 48 haurs)@venaebes ates this
process. 10 Means for solubilising the one or nore anphiphilic conpounds in
water in st dyeferablyrbtaddiheyroang espesially v te d8eHSng of the one or nore

ol i gopeptides in step ii) and/or the addition of the further conpounds in
step iii) can advantageously be perfornmed by m xing, stirring and/or

agi tatgng t hBeAdraliy pibet proeesofgydbe dsanufactues petEecompesitionp acevreing tebl y,

the m Xxing, stirring and/or itati.ng,s continued after the conpletion of
the one or riBEdNYRMHIN, BrEfEL mcchg 8#'&%@’“8&&'”‘9?’@ ?{p‘?%!fﬁt'é‘ﬁ €all

reaction stepg {BREAYI ?i’on Bhﬁ,er@ﬁ‘é BEmoté irbAdtih SBHS Olakadid procassing

20continued until a stabl e suspension and/or stable particle size ‘
di stri buti ortime of Heostphagisopreferaitly dita&@. houre, mioxe peeferably AitadBand/ or

20114 ol | qoppe devery ke REPETRTH {3 Fh ol BT Baraq i E R pbiichs. =€ © (1°

ol i gopﬁ tide generally leads to | onger processing tinmes and/or m xing,
stirri ‘5 and/or agitating tines, 25whereas starting wth fine particles of
t he ol i gopepthuorostafting with aready ingisiizedieliganaptideanracessingrtirags and

processing tines.and..Qr 1 Iy 4. N4 ar i i iEes or
generally a ?seoaetfé%@ rﬁ%é'ﬁ%@“ﬁ %ﬁ%’@,r%g{t?ﬁéé ﬁé{egﬁﬁmo%;y 'Qé‘f‘?gﬁ‘%wg&&hﬁ t he
m Xi ng, stirkourg, Aoré Prefegalilatitog! 2 hotilse mareprefenaly P ool DGobsyeven
preferably 1 to 72 hours, nore preferably 1 to 48 hours, even re

pref erabl y 2mpee prefambly 24ad bawsand especially Jtp R hauss, fE(/@?ﬁaWB[%abOUt

Pour s, 5vD 20 10H B RIS B0t B W A BhdibsL 20T 2™ 072 hour s,
nore preferably 2 to 48 hours, even nore preferably 3 to 72 hours and

especially 3_to 48 hours. S5CGenerally,.the ocess for, the manufacture of
the conpositfo¥s Qre@rtingyith soprRe P%U'&iﬁsi ‘Efﬁ,heﬂ%@f’@?%tﬂﬁ%f RIREFIRIK YT e

m Xi ng, stirkgj A ' ; t4 itinhPnEL I 158 irPthedfangBeof@e or

nore reacti oélh(g?gg‘ggé%Egghg?%tﬁrgggsds%@étd”%mgp 1‘%{)0 100 hoursa,nbpreferabl y
1 to 80 hourt 96rboarsymedrerprbferablyct &672dwuss, neererpreferablyr@teAdhioprs to 78

hours g(r)\d ©s \(laé:rll %1'0'% p%ettecr)abﬁe 8h {048 hou.lzros and especially 10 to 48 hours, for

example about 3 hours, about 4 hours, about 5 hours or about 6 hours.

Thus, preferred is a process as described herein and especially as described

in the paragraph numbered [24] and preferably also the paragraphs relating
25 thereto, wherein one or more, preferably two or more and especially three or

four of these steps comprise mixing, stirring and/or agitating the respective

compounds in the respective step.

Preferably, the oligopeptide is employed in the process in a solid form,
30 preferably a solid particulate form an even more preferably in a solid

crystalline particulate form. Even more preferably the oligopeptide is

employed in the process in a milled or even more preferably micronized

form.



Thus, on starting with already mcroni zed ol i gopepti de, processing tines
and especially mxing, stirring and/or agitating times will be in the range
of 1 to 2ohouww9e2sore preferably 1 to 12 hours, nore preT@EaPabopoBIco 12
hours, even nore preferably 2 to 8 heggs and especially 3 to 6 hours, for
exanpl e about 153 hours, about 4 hours, about 5 hours or about 6 hours.
Thus, on starting with coarse particles of the oligopeptide, processing
times and especially mxing, stirring and/or agitating tines will be in the
range of 3 to 96 hours, nore preferably 4 to 72 hours, nore preferably 6 to
48 hours, 20even nore preferably 8 to 48 hours and especially 10 to 48
hours, for dxanpiadydbsurrogessnascordiniglerthe invrnption lamr{érmeﬁcﬁimrmal about 6
hours. Thus

| . D i ™
descri bed 1 HoTHEEREES Sth iR RimBE AR RORC Hr ) BrR ey REEE e apns
rel at i51|g| 25tdt@1ma1ed}uampe'rafitumse poefenably nopmef enaienatures opmaedserateiyd y
especl a tnree r our of t S St S . CO rrse mxing, stirring and/or
ag{ot ati ng?/t ?Y%@ﬁé%mw%%makﬁ\?ﬁ@a&&t%ewwr@g@&mw'% é‘?éﬂﬁ y, the
ol i gopepti dqnv&tfd%@r&%bwaﬁé\ﬁensﬂgéﬁ'@%%@g%@t'a:hdf@64@, oR Stegé[r?pl y @

solid particulate form an ‘even nore~pre y 1n a solli
parti cul at e IBCnandEGORHC ramdeespesiallydidtweeh805C ajub 601G, dfer exampie ayabloutn t he

process in i Led or _even r seferably mcronized form WO
2011/ 069629%@8?8?80@@@@%@%@ C. General |y, the process according to
t he inildanti on is perforned at normal tenperatures, such as roomtenperature

(20C or” 25C, preferably 20C), or 5at el evated tenperatures, preferably
nor mal t enpdrrgferably, enlyherrrartanly oae v ivedot hemrogess steps Mrdgesatosingd

between 250 B el T ApERHltaAd YOS i TSI R TROAEAIY el wean soc
and 50C, fortegmpaimpueesit about 30C, about 40C or about 50C. 10 Preferably,

only one, or only one or two, of the process steps are perfornmed at
el evated tenperatures and even nore preferably noderately el evated

t enper at ur e [ j o i es. 0 iphilic
ComPoutt uedeRetiting B e dhslcafpRINERCLL M Abhiphlictord RIS e | ©
sol ubi | i si nghe liestanepcessy it campki guviantagexuspoypeormthesdatubitising ltee at ed

tenperatures and nore preferably at derately el evated tenperatures as
descri bed hét& @f. mEU%ﬁR?\‘gV%h'E? Eg@PQHP s ipwajen atielevated terpgEatpasad at

moderatel y heiabierdBleaPROARIIER clbdhbd teRiBI AL as WBbEMeheldif. | NSt ant
invention is a conposition, obtainable by the process according as

descri bed hdrneimmaenel pesfpeablyl dnly s déeprisi frertbrmed atempderielym@ievatetier ed [ 25]
and prefer aﬁl I%Wal so the paragraphs relating 25thereto and especially as
descri2ed i eORE YIS Hre of the exanples 1 to 9 or 1 to 15. Thus, a
preferred subject of the instant invention is a conposition obtainable by

the process according to one or nore of the exanples 1 to 9 or 1 to 15.
[26] A preferred subject of the instant invention is a composition, obtainable

by the process according as described herein and especially as described in
the paragraph numbered [25] and preferably also the paragraphs relating

25 thereto and especially as described in one or more of the examples 1 to 9 or
1to 15.

Thus, a preferred subject of the instant invention is a composition obtainable

by the process according to one or more of the examples 1to 9 or 1 to 15.
30

Means for adding, mixing, stirring and/or agitating the compounds in the

respective steps are known in the art.



30 WD 2011/ 069629PCT/ EP2010/ 007396 - 169 - The process for the manufacture
according to the invention is described in nore detail in the exanples.
5Anot her woebarmwea@Isubj ect of the invention are powdersPCprEPR@oabi3ye fr ee-

fl owi ng and/or reconstitutable powdekgg _which correspond to the
conpositions as described herein but are free of or essentially free of

wat er or other solvents. Preferably, such powders are obtainable fromthe
conpositions as described herein that contain water and/ or are obtainable

by 10t he propgs prdceks tfoethEmaharictire fcotdifg 36 RO fivehtoh ifdes@rstsad ined
herein, by suitable steps that are known in the art for reducing the anount

of water andnefe detaddn dbe €XAMPlesom sai d conpositions, or that are known in -
the art for renmoving the water and/or the other solvents. Preferred
suitabl e steps are selected fromdrying, vacuumdrying, fluid-drying,
spray-#lr yi ndAnatheppreferred stbjeud of frepmvention ace poaders; prbfenably dree-t her eof .
These steps can be optional | rformed in the resenc& of suitable

phar maceut i JAWIp9 And trz?SPBS%‘k'% Bﬁwgefené(Yh'FI&ngrPﬁa?'é 9B ying step

and/or the r i ; i | i F LGt abl e
&IhpSditidns be .'?JeQE:nlBéStﬁ Il’ltégﬁﬁ g'ugﬁré)freé by %Qf‘ﬁliﬁaglg' fFEé’oL?rg?ecr

formul ati ons or conpositions. armaceuti ca cepta
exci pi ent s farotheasolpantso Peeferablynsweh PoOvdetshareastitainBble fromthe,

pharmaceutical |y acceptabl e excipients for that purpo pref erabl y incl ude
Car bohydr at COBROSTIE 8 deSgbakRRITIB Ao rAlg BhaGr A5 FRAGSLIEHY | he
l'ike. Thue pracessefor the thanlithaeire 8f tHe@rhpusifibh Bs ideserisedhendihl By
prefer%&)ly in the 25forma powder, nore preferably a free-fl ow ng and/ or

reconst i t ut aflit@bjgokees, thabaie krownyin the Fbfargedociog the @meunt|afakateone

bet voon 5 g7 ChEs o8GR e S cybefist”bt ik AR iRl indhe 2 o
l'i pophilic aegdevingtiervaker arfd/6omeasthess@0Bas. Peeferidal suitabd Slepsidtet he

range of 200 g?/m)l to 2000 g/nol, and c¢) 0 to 20% of water, wth the ‘
provi so t hatseleeted draradryng, wacuuia deying fikid-dsying, sprayrdnyinge eyaperating t ot al

conposi tion. 1. 6 - Otz : re
prefer?%d su%?&é\g'togg%ééﬁgﬁ’i gn'id:n @gﬁ&?@ﬂé%%%@gq%%ns,teﬁgfl g%ﬁgtlcﬁ'\néﬁ? he form
a powder, nmeafqrrrm‘deinethb)presém?eefistfit/dhl@pbadﬁaceutmaﬂylﬁbbépmaléi )e 5pﬁwder,
conprising a).80 to,99, 99 % of cycl o-(Arg- - Asp- DPhe- NMeVval ), the .

phar maceut i cafaiRientsdbpt Belﬂ"liag?eth@ W\W@ss,(teggﬂgﬁ% dae £aepnstitelign Qr t her eof ,

preferably i SR lRLI i : e 20
R A e o S AL G S Ly U S
conpounds asSditatds phabmdceeticilly amcd ptabie epcipfentafdnthatpenpbed dre dmown

i ol eoyt phosphal iy BLISSE! pAAmaLdlichily SLANZER SIS retat o
purpose preferably include carbohydrates or sugars, e.g. mannitol,
dispersing aids, binders, and the like.

Thus, a preferred subject of the invention is a composition, preferably in the
25 form a powder, more preferably a free-flowing and/or reconstitutable powder,
comprising
a) 80 to 99.99 % of at least one oligopeptide, said oligopeptide having a
solubility in water at 20 °C between 5 mg/ml and 20 mg/m,
b) 0.01 to 20 % of one or more lipophilic and/or amphiphilic compounds
30 having a molar weight in the range of 200 g/mol to 2000 g/mol, and
c) 0 to 20 % of water,
with the proviso that the sum of a), b) and c¢) sums up to 80 or more % of the

total composition.



c) 0to 20 %of water, with the proviso that the sumof a), b) and c) suns
up to 80 or nore % nore preferably to 90 or nore % and especially
to 95 - WO 2041/8H62phe total 15conposition. Thus, and evenTmre@oposberred
subject of the invention is a conposiqpen, preferably in the forma powder,
nore preferably a free-flow ng and/ or reconstitutable powder, conprising
20a) 80 to 99.99 % of cyclo-(Arg-d y-Asp-DPhe-Nveval ), the pharmaceudtically
accept abl e dervatives, solvates and/or salts thereof, preferably having a
solubility in water at 20 C between 5 ng/m and 20 ng/m, b) 0.01 to 20 %
of one or nore lipophilic and/or anphiphilic conpounds as_ descrjbed herein

and nore pr el B4R ose pseieEgdisubigci S the BYENHRD i AKOMRASHISN: Preferahiy
di nyri st oyl pimﬁef?aﬁﬁ %&kd&%ﬂre ﬁ@%r%g'a[oﬁ@é-'ﬂ}.‘;wiﬁg% ﬁﬂdio? rggor%tﬂ{p]taﬁlée or
abl e nts, th

nore pharnmaceutically ‘accept excl pi W e proviso that the sum
of a),gb) anpowjesweomprisiigp 90 % or nore , preferably 95%or nore and

o ovi S0 t hat 21 #519,88.99 Bephiielo-GhrBeahaR B Hre NMEVATD e PPRETRSRUEAN ween

0.001 and 103(&cé§?él§leﬂféﬂ/§ﬁ\@%|, ¥oRatts aidlorda ' the?EBE prételablP hBding% 1% WO
2011/ 069629PCT/ EP2010/ 007396 - 171 - Thus, preferred I1s a conpoSition in

the form of solbitity-ihlveatengt 20 °Cebetnetent Limghinéapd @lemg/mhi ch corresponds to
a conpositio e i bed herein and nore preferabl. ter-based

compon 11 oneDud 018 b it of mor inePBlie B A Eh Ll EmPI D e dtfuced 1 o
resi dui‘lt)) vat §&sribedBreinand trdra pI8fepabl) sefectéy fosd 0. 001 to 10 %
preferably based on the total (dri ?%)Edcorrposml on or (dried) powder and

nore pr ef er adhibledyiphospbatidylglycerallangedigiyristslyinhesphatidwglycetatpad ti on or
(dried) powde ef, - conpositions in this regard are preferably
conpositions C§ Ra&%éﬁg@gﬁﬁé& n 20 % nore, 10preferably 30 %or nore, nore
preferably 4Rithan®provass trf RIeS isahl 3f 0 byand oyeumlip W& BOTor el B! atdrg based
on the total conposition. Preferably, such water based conpositions contain

30 to 90 % Pisferablycdoc9@pr ;nare % @ngloespegiadlyde 98¢ 100 Vo.ou the tatal o of wat er,
preferably b@ﬁﬂ?g@oﬁhe total conposition. 15 Thus, preferred is a
corrposﬁi on formor a free-flow ng or reconstitutable powler, obtainable
froma conposition as described herein and nore preferably a water-based

conposition as described herein by reducing.the water content uyntil a
resi dual wat ERUSANdBYERHMATE P6e e%wbmt(sgih%mvmt@o;ﬁ%@@&wpq'%ﬂ%m eved,

preferably bgeeda8f hfeliBifla pSAEIGEFERIADIG™h fEe-flowing and/or

reconstitutable powder, comprising

20 a) 80 to 99.99 % of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), the pharmaceutically
acceptable dervatives, solvates and/or salts thereof, preferably having a
solubility in water at 20 °C between 5 mg/ml and 20 mg/ml,
b) 0.01 to 20 % of one or more lipophilic and/or amphiphilic compounds as
described herein and more preferably selected from

25 dioleoylphosphatidylglycerol and dimyristoylphosphatidylglycerol, and
optionally
¢) 0 to 20 % of one or more pharmaceutically acceptable excipients,
with the proviso that the sum of a), b) and ¢) sums up to 90 % or more ,
preferably 95% or more and especially 99 to 100 % of the total composition,

30 and with the further proviso that the water content of said composition is in
the range between 0.001 and 10%, more preferably 0.01 and 5% and
especially 0.01 to 1%.



(dried) powder and nore preferably based on the total weight of the (dried)
conposition or (dried) powder. Thus, the conpositions according to the

i nvent i orwanetipwed2er ably ei t her 25a) in the form of suspemgirens/ooppef erably
a suspension of the contained oligopgpyide in an aqueous nedi um such as
water, water for injection, buffered water, phosphate-buffered saline or

ot her pharnmaceutically acceptable aqueous nedia, or b) in the formof dried
powders, preferably powders which are substantially 30 free or free of

wat er, whi chTiE préfenicdallaecdrhpositibe il BefPmsof £ frepdiowinges as descri bed
herei n, and which_ can preferaﬁw§ be resuspended in such an eguatiqg medi um
as descri bedesenstitutableoowden, wieioh copespends Iop emaRsition 29 deseibgd ap) v,

poth L he COMMARin 4R Fdrl %rgﬁ(%@p@d@éggagw% ORHRASTI @dkurbRaRdrbiaS the

conpositions in orm ers are suit or injection into
a patignt orwheigjirethe waterfoontdntys seduced t fesidual saberutanteotis tbemaege i on

bowder s obvi Sb1e 28 oF braad B 1o Selrabl Bsedron the 6 e aqueous
medi um as deaﬁﬁga@ﬁﬁoﬁ%??aﬁedfg’fo%&cféraamd/mowg{éfe bhted HnaRE WA Wight t he

i nvention conprise 10 % or more, preferably 30 %or nore, nore preferably
50 % or nor eof tbeddried)y eorppesitionior ydried)pHowdemilyatenhased geoipdsitions0nt o 99 %

70 to 99.9 Y% 80 99. 99 f th t ai . | tides,
el ol t oo tatid 3 Pisferany spipesfibhE shErnal Ralil 20 S B or of -
solid parti chrseraB 30 %6} hibré! Mot ptéfBratiNi4Di %! rRisre dfd BspECAMPEY % ohe

solid nposi tions "according to the invention conprise 50 % or nore,
pref erably 7mose of waigrepraferablpbased apithe sotabgampasition. Biefarakly.esushef er abl y

95 % or nore Ci . t . 9%~ 80a5G, 9 0 , of the
cont ai ned on\gggé? b%%?@ c&?r%l%é'osgio&sl cgoerﬁ 'nc%/%?? gbo/f’ i %8;%%&%}555 936%18 t8%09c%

20cycl o- ( Ar gafkd gspediallPbe tolVE\al of watet, hpreferablybased od thatdtat! es and/ or
solid crystalline particles. Thus, prefered are conpositions as descri bed
herei n, wher€mMPPHHEOBNe or nore ol igopeptides, cyclic oligopeptides or

cycl o-SAr g- 3 y- Asp- DPhe- 25NMeVal ) are at | east partly present in the form
of sol i@ particles and/or solid crystalline particles, said particles

havi ng an avEhagigrpfertedisea sompositioarforh fof atfree-flawergagergranstittablsi ze i n

the range of 5 pmto. 250 p 8 pmto 150 pm 10 pm,to 100 10 pmto 80
pm and espeB?‘?iB?Sr Ea'BﬁPIFBOTCHU agmmpﬂsgﬂpgsr%egsgpg,ed@'}%elg Barticle

i ze or eff eGldabRYS LN AL EbpditBniss ANAHIETAABINY RIRIng the

nunber - wei gh , preterably vol une-wei ghted. Preferably, 1t Is determ ned
as descri bedwhtareontentturititasesidaat Waterrcontent of © toi2@ % ey 1goetr abl vy

nmeans 10 % or nor referably 30 9% or re r.ef.erably .50 % or nore,
even nBbe prB‘F@Faﬁiﬁ;%e‘%ﬂ@Pf%fﬁf%b'é(ﬁ’&ssgg’ébﬁh&ﬁggﬁ (gr'eé) compgsgon or
(dried) powder and more preferably based on the total weight of the (dried)

composition or (dried) powder.

Thus, the compositions according to the invention are preferably either
25 a) in the form of suspensions, preferably a suspension of the contained
oligopeptide in an aqueous medium, such as water, water for injection,
buffered water, phosphate-buffered saline or other pharmaceutically
acceptable aqueous media, or
b) in the form of dried powders, preferably powders which are substantially
30 free or free of water, which are obtainable from the (aqueous) compositions
as described herein, and which can preferably be resuspended in such an

equation medium as described before.



WO 2011/ 069629PCT/ EP2010/ 007396 -173- 70 to 99 % 70 to 99.9 A) 01 80 to
99.99. Percentages in this regard are preferably given as described herein
and nore woebhavmb2y are %W w. S5Preferably, said PCT/EP2010/007396

cycl o- (Arg-d y-Asp-DPhe-NMeVal ) in thgoformof solid particles and/or solid
crystalline particles is preferably selected from an anhydrate of the inner
salt of cyclo-(Arg-Qd y-Asp-DPhe-NveVvVal), a crystalline anhydrate of the
inner salt of cyclo-(Arg-dy-Asp-DPhe-NMeVal), and the crystalline form Al

of the inner Pssfetably, bothitiee corrpositiondsp thfem d0(Rfedalis) silspehiths adi d

solid particl eﬁ a/riﬁ/ or solid crystalline particles preferably conprise
crystal line Y& @SADe &RENRASItoNS iBitae fe1my of tdrias) ipeviders g sutalle fer yst al | i ne

f Al isSt, i 08y : ' f.th
nstant | nventiuuenifto £ pUSeAl of dbject, Biefbrardy SEfE 1t SUBRRheBls " e
phar mageut i cijecfioadotepa phatlienter subjecte the sudpesisensagréferablyaditectly avdeibe and

especially the yse of .the inpner salt of cyclo-(Arg-Ady-AspDPhe-NveVvVal ), a
crest al l'i %e BAY ﬁrlsa&%‘"%'ﬁsqi’ ﬁgtef FRMSPERSION QT resq I'a'l&'roé‘}/'@l%ng%%m- Nl\/eilal ),

and/ or the cqgsiithldstedpibBMefee. t he i nner salt of cyclo-
(Arg-G y- Asp- DPhe- NMeVal ), for the manufacture of a conposition as

20descri bed herein and especially for a pharmaceutical conposition as

descri bed heggi h a preferred subject of .the .instant.in ion is the
ise of oryst BldPiaplY i, A TG Ib 4% ryengoR Shitttisel TH Vbt
gescr!l? d hefmerd) pretbrablReso % by niops, moFéWEféf&Fa%N 503k of MRS eleRthdte
escribéd herein. 25Thus, a preferred subject of the instant invention are

conposi t i onsPreferabb 6h %y Opmfr?m$mi?|b’(ﬂﬁ)t%99 on&0 t12189ﬁs%e<_vi &0 thoy
comrise ory299prBERHARER o O0PIRS bROGANES, ELukiioRBeBes PEe 5 o

100 % nore gyad-CARPGIy-BspDPRe-MMeVal) inthiefopmedfasonl parfifles @andfbrigoligven
nore preferabl 2 to 60 30 % even nore preferably 15 to 50 % and

especial ly Z@Vg@ e pArtigleser ystal line formAl, e.g. about 10 % about 15
/0, ab? t 20 % about 25 % about 30 % or about 35 %of crystalline form
Al . Said percentages are preferably based on the total conposition.

Per cent ages Prefefably, tieg sotid @ompositicersatcprding o thes invéBtion comprisé 50 %
2011/ 069629PCT/ EP2010 007@%2)06 174 - descri b?d h r§ir(; and nore preferably
are (Yow w off DRI Preieiael /i ¥e.pi fioke dnogs preterabr 30 & Pemaranpush marer he

i nstant i nve;rgn,télf' i f F;ééﬁ‘gq@ i 4 ) i j n and/ or
t he use of the ng}yzg%(?@ngggﬁriegr@Es es ﬁ%{eﬁeﬁﬁdﬁ%ﬁggbﬁﬂ%m@euti cal .
A preferred $ABPeot thefcamainedsinenor imove aligepeptilesheyalisoligbpeptideoposi ti ons
as described_in IS cificati as.described in the.clai and/ qr as
descri®@d orC¥ 'h&ﬁ'gﬁ)ﬁés 'Q@P?'B@@é\/ﬂﬁf%ﬁ‘%@é’ﬁp‘%&ongs‘)a&mﬁ@iﬁﬁﬂﬂai cal .
Preferred Exgistafithe partibles. regard are one or nore of Exanples 1 to 17.

Thus, prefered are compositions as described herein, wherein the one or
more oligopeptides, cyclic oligopeptides or cyclo-(Arg-Gly-Asp-DPhe-

25 NMeVal) are at least partly present in the form of solid particles and/or solid
crystalline particles, said particles having an average patrticle size or an
effective average particle size in the range of 5 ym to 250 ym, 8 pm to 150
pm, 10 ymto 100 pm, 10 pym to 80 um, and especially 15 ym to 60 pym. In
this regard, the average particle size or effective average particle size is

30 volume-weighted or number-weighted, preferably volume;weighted.
Preferably, it is determined as described herein. At least partly present in this
regard preferably means 10 % or more, preferably 30 % or more, more

preferably 50 % or more, even more preferably 70 % or more and especially



If not explicitly stated otherwise, the terns "solid material (s) as

descri bed herein", "solid form(s) as described herein", "crystalline
form's) asodesiawddred 15herein”, "sol vate(s) as descri be@#Cm@rein/v97396
“hydrate(s) as described herein", "tgygasol vate(s) as described herein",
"tetrahydrate(s) as described herein", "anhydrate(s) as described herein",
"al cohol ate(s) as described herein", "nethanol ate(s) as described herein",
"et hanol ate(s) as described herein", "tetraal cohol ate(s) as descri bed

herein”, "teto @89 bawo & 899) %6r 8RREL99.09d P%ﬂfmﬁa?és" inathil Regard are

"t etraet hanol at e(se as described herein" preferably refer 1o the "solid
mat er i al (s) "Prefefablypiyen asdescribed hefein @ndampes paf§rably arg ou/we s) |
"hydrate(s)", "tetrasolvate(s)", "tetrahydrate(s)", "anhydrate(s)",

"al cohol ate(s)", "nmethanolate(s)", "ethanolate(s)", "tetraal coholate(s)",
"t et r agret harlede¢rably), ‘Saimhcyao-(AteGlypAshdidhatNMeYal) a thehformoofsnlidd  of

B
sol ubi | i i ey chite SHRTBABKSAIPSI RRABECHL ASAIDPIENRISVAIRh Y et hods

and neans 30accepted by the FDA an
2011/ 069629 RIystaipelanhydratecf-the mner saltl eftayicics GargeGlydhs-0IRhedNMeVall ol vent

at a respective,tenperature and,at,.a specifjc. pressure ref e |y

t mospher 1 ¢ ML TNSta(TA fricdL Bl HRRE sah S BYES W R ARFDREe?

sol ubi M)t | eSNMR_VERL 1. THULS BaltPSSlidparditles hd/Ss 8IS EryStalimansuttidleBr ef er abl y
refer the saturation solubility of the respectivé conpound in water,

whi ch is pretreferably qanapriss crvstaliing forar Al radreepepreforbhvapeantialivhi ch can
be solubilis i L i t (. i i,ven tenperature
and at the r%@‘&gsgt°?&§fsg‘lf"ﬁ§§6¢@?%@rﬁ%ﬁﬁbﬁt‘@?fbgﬁs‘%@@%ﬁ’ﬁ? s(5§‘1|i)r essure, and even

nore preferably the maxi num mass of the respective conpound which can be
sol ubilised or dissolved in water at the respective tenperatureg( 4(\” ven
t

herein, i.e ADiRicHed subietiof the instantinyentinn isdha nseaf qyglo-tArg falycishs
| _ il |
pr ess“{é prﬁﬁﬁé%h&vﬁhgﬁgag ﬁéﬂn?afcfé;u%téagf %g%é@éﬁl'é %érv?ﬁ\ie% RbRGaFELhY/por M

at nospheric pressure a eci a ndardi sed "normal " at nospheric
pressure, i .saltsltheteofant &dpthallydhe Usessf thelirnerrsHiieofadyiclo-(Arge@lyeAsp-be

determned b h t hod descrjbed bel ow m. of sgl vent i | aced in an
omber gl sss URBENNRYADy AT BlIRC SmBYHE of o Dngsel of SveioPab St ot i not
sedinment th SN inBl X} 1 andi ng
for 1 m nuragh SFHRMEVAIT DSl B GLEInE SHARL pobiRRe salf ol &fcid]

t her nost at i c@rgyGlydkap-DPhedNe\&), foit the(rRandatBiremirascampasitian 86 hours,
preferably 2@ C/i{1)6 ours) . fterwa]rdf t he anpul s .arlecgﬁene and the
super n2® ant dHAPENareintand gseec'aiy far & pharigceulical GAMReUEN 855The cont ent
of the substg@eeibed HEPERY Thixgda RhefeprERIdiblédt of tha irsla ihGéitiordis thearke of
the specific adsorption coefficient. The fespective dilution of the solvent
wi t hout subsefaiystalisefesmadl fardhe .maméagt@r@:bPaiqomp@lf@(pawge@nbeﬂ t he

g subst ancd ST CppEriah foha PliathedRleRHECH BBES PR AbefPserBRE rLER. Y
30at nospheric pressure and especially at the standardi sed "normal " :
25 Thus, a preferred subject of the instant invention are compositions,
- preferably pharmaceutical compositions and especially compositions or
pharmaceutical compositions as described herein that comprise crystalline
form A1. Preferably, said compositions comprise 5 to 100 %, more preferably
5 to 99 %, even more preferably 10 to 70 %, even more preferably 12 to 60
30 %, even more preferably 15 to 50 % and especially 20 to 40 %, of crystalline
form A1, e.g. about 10 %, about 15 %, about 20 %, about 25 %, about 30 %
or about 35 % of crystalline form A1. Said percentages are preferably based

on the total composition. Percentages in this regard are preferably given as



at nospheric pressure, i.e. 1 atm= 1,01325 bar. WO

2011/ 069629PCT/ EP2010/ 007396 - 176 - The term "particle size" as used

her ei n i swkreownessrd understood in the art. Preferably, wPhe/Brarmioetdes size is
determ ned on the basis of the wei ghgzgaverage particle size, preferably as
measured by conventional particle size nmeasuring 5techniques well known to
those skilled in the art. Such techniques preferably include, for exanple,
sedinmentation field flow fractionati on, photon correl ati on spectroscopy,.

l'i ght scat t edésegbedhéreinsdndmiore pfefgedtilpare Tvewt er tow/ayandigspecially atee si ze"
as used herejn is known and understood in 10 the art. Preferably, the

aver age part OWW. size is selected fromthe wei ght - average particle size,

t he vol une-wei ght ed average particle size and the nunber-wei ghted average
particle size. Preferably, the particle size and/or the average particle
size i rreasAupeefebydB{Bllhj@mtoﬂlwmmrltngvermdmdﬁhe riseraf$b@ gpmposiionsras
appropriate Kk nown riate nethods in this regard
preferably i 888 h&ﬁ?'“aﬁr@)ﬂr {Il'el lﬁﬁ ?f Eé:@"ﬁ%?ﬁ'téqr? S fi?a?rbb‘?qso
fractionati Oysreihed Q'bh%\@ﬁfa@éaﬁéélnA%?éfetrfe@Sﬁﬂﬁdet dfitBE instant iheehtith il theer
dynam c light scattering, and disk centrifugation. Furthernore, dynamnc

| i ght scatt edsenef th@tmoqmorys as depeithestibrthis spediiicativac a5 deseped Inther

[ ght aétc;??ee'%ﬁ% SRRT e VRSB 3SR kBl e ERAREATLS | 2o
exanpl &), rhsdragiceuticalnPesfesredBxdrhplebtin this ebgaridrare)ornor mereised. 25The
det er ation of the %artl cle size distribution is especially preferably

per f or med byExamelesd fof Yaction, preferably on a Mal vern Mastersizer 2000,
preferably using the wet nodul Hydro 2000 SM The eval uati on nodel is
preferably Universal (normal sensitivity), the dispersion nediumis
preferably dahoteaetmititly statdtbotherwisepthe telnmss'solid matelpimes) assdemceibedabl y

moasur i ng 1 IeInt: 1O APABIS) 2HSBIETBEBBCHEN F ISt RIE)C) 2 dPBrIERL.
measuring tigdein® RoRAREEY % dgs%FlﬁééWeYelﬁbOHz?&Q@ l&%des\@@oed herein",
2011/ 069629PCT. EP2010/ 007396 - he t'er east one"” preferably

conpri ses t Héetrasolwatets) dsedascribed hegaul' oltetrahydratets) a&deecr;beahlmergrref er abI y
thelike. The est.n t hus ,preferab incl udes ., one"

"three" and Pbyg@éﬁ({a;aél Bﬁﬁ«??rﬁ'ﬂrrbg[cé‘ @?%4‘% a?e&rﬁc"ﬁﬁg h(?Fe'HDre
preferably h%ethbﬁol%t?é(@% BE¥RisBAbs herdin'l, eéfhlandlte(s) @aBddsteHbed hetginabl y al so
i ncl udes the meanin wo or nore" and/or "three or nmore", and preferably

the |ike. TH'éetr@Imhqja@(@)r amﬂeecrlhemaermré'f detiBmetharolate(s) asideserdird |
two” thr eﬁereﬁ\ndan%r/ rf %t%’ét%aﬁol%?e@ QQ% s@r%@c? harein" preferably refer to the

"solid material(s)", "solid form(s)", "crystalline form(s) solvate(s)",
"hydrate(s)", "tetrasolvate(s)", "tetrahydrate(s)", "anhydrate(s)",
"alcoholate(s)", "methanolate(s)", "ethanolate(s)", "tetraalcoholate(s)",

"tetramethanolate(s)" and/or "tetraethanolate(s)" of the compound of formula

05 ld.

Methods and means for determining the solubilities of the compounds

described herein are known in the art. Preferably, the solubilities of the

compounds described herein are determined by methods and means
30 accepted by the FDA and/or EMEA.

Solubility in this regard is preferably refers to the saturation solubility, which

is preferably the maximum mass of the respective compound, which can be



10 If not explicitly stated otherwise, the term"solid conposition"” or
"solid conpositions" preferably exclusively refers to such conpositions

t hat are woeeliafeoarat er or essentially free of water. Es®emtErPadiopofvee of
water with regard to said solid conpgggtions neans a residual water content
of less than 10% 15nore preferably |ess than 5% even nore preferably |ess
than 2% and especially preferably less than 1%e.g. 0.001 to 5 %or 0.01 to
2 A, preferably based on the total weight of the (dried) conposition

I f not explisolubilised o didsolvedrimiasbivértet taarespectivptemperatirecnd at a
"conpositions” in 20the absence of the term"solid" preferably refers to
both a) "noHResHIG RressHisy Prefeshly atmogphenBresSHi%ns t hat preferably have a
wat er content of nore than 1% nore preferably a water content of nore than
2% even nore preferably a water content of nore than 5% and especially a
wat er gont erifVitbfregerdsta therprésést ipveitiorsthg sbbditiesrin wadet giveh heeeigtfor of t he

et i nod abobe RREGHE cumpaind Blser foeCiiErirn S E s on: o
gi ven her ei nre%ﬁécﬁ\heeccsrﬁpiegﬁa iy Rate1g WiiHER Srefetably@hE RBAMUM Ritss! oF thee

absence of the term"so 30preferably refer to the amounts in "non-solid
conposi t i onsrespgetifeceempoundmdrich pas be sohulplisad podissakveddrs watereat ther ei n,

aquacus susfeRBPENE GueleBPelahfe SHIRRIR (Bhsdite BRGSSEPEFEBEBYG) Gordes -
178 - JE, ef er gbdgsphefie presanel hh@eveAimorespreferablytthe migximud nedss of the
surprisingly stable to storage, preferably including both the chem cal

A . A ng ]
stability ofrespecivnemeatad Sdnch eapdsisalibilisetordispplvad iR waten attheof t he
cyclic oligo ' | calk abihbit gl udi ng the
physi cal sta%splg{:@lfeo t %&%P?%b%%l%itet %gr%é%d/ n%??ﬁ%ﬁ%@g t he
sol uti ons of20%G; ad aneat therespective predsuye, gireferablyatatosphgrc pressune ent

tenperature (e, g.. 25C/60 % rel. hu for a period of no | ess than 4 weeks
(e.g. 4 week&hic '%WE%PE‘?“?T%WH‘@F’H%‘ %'mﬂmhsgg PIERSHUR ANGePSRAWHES nore

preferaply ng}fahagﬁdigg@m&g@n&msgﬁég%pﬁs@&%.' i biniN1 OAbesHRgar d

preferé%ly refers to the sence | cant degradation of one or nore
of the contained conponents and especially refers to the absence of

significant degradation of, the contained cyclic 150li eptide(s Physi cal
stability i ng‘(%i‘ mqre preferablys ﬁ}egtﬁqpab%ggtegxmeipy?mnﬁggﬁégsséb%q gni fi cant
preci pitati oggloa€9r egation and/or exsolution of originally dissolved

conponents, and/ or 20b) t he absence of significant changes in particle
si zes, aver atfe mlaof saventsis placattincan peber glasssampuldangd suffigieinbaubstance

or 9 LY R AR A BB e SRBNEIS S DRt g 1Y T
thoroughly. After standing for 15 minutes and mixing again the ampuls are
sealed and shaken in a thermostatically controlled water bath (20 °C/16
hours or 25 °C/16 hours, preferably 20 °C/16 hours). Afterwards the ampuls
are opened and the supernatant solution is filtered until the filtrate is clear.

25 The content of the substance is determined photometrically in an aliquot by
means of the specific adsorption coefficient. The respective dilution of the
solvent without substance serves as blank. The solubility is expressed in the
dimension of g substance in 100 mL or mg substance in 1 mL, preferably in
mg substance in 1mL. Preferably, this method is performed at normal

30 atmospheric pressure and especially at the standardised "normal”

atmospheric pressure, i.e. 1 atm = 1,01325 bar.



25signi ficant changes in particle sizes, average particle size and/or
particle size distribution of originally contained solid particles of the
cyclic olwgapappere(s). Physical stability in this regaPdT@&PI10MOTICG
preferably refers to the absence of_qiygnificant "Ostwal d ripening" of the
contained solid particles of the cyclic 30oligopeptide(s). WO

2011/ 069629PCT/ EP2010/ 007396 - 179 - Said chem cal and/or physical
stability of the conpositions described herein is preferably found even on

prol onged stThHeagenmalpdricle e Hsaistgeheeittist krven And updarsteoe in theadrt.
products. 5 Typi cal storage conditions for pharmaceutical products are

preferably d2ieieraply. the padick aige indetermingsandbe bagis ¢fithe eighbavarpgei ve
hum dity. F IR (VIR ' b 2E j cially
pref err e, | BB B A s e s e T AR
an at teast teohnigbkes well kneiretathogegkildsinrthe getalSuchttgchitqeés pedfergbly he
particle size in the co sition and/or_t viscosity of the conposition
enabl es conv'_BﬁI_PBﬁt _%Wﬁ@?f%ﬁf‘@ﬁnp len fﬁgﬁl@mﬁﬁgl 190+ P%@@Q or ot her

devi ces for édnérgﬁéro@p@é%g%%g mjﬁtfsdéﬁeﬁﬁg,%n&aw%émmbsﬁén. up to 24 gauge
needl es, up to 25 15gauge needle€s, up to 26 gauge needl &s, up to 27 gauge
needl es or up to 28 gauge needl es. Preferably, the conpositions according

to the invention shpw both a _ fast. opset a a_sustai ned. rel ease .

Car nt e o [0 s s aae Al Siz8 B8 s e B R IPPRE ] USAE Standin s
onset" is kﬂﬂ%rﬁ@ei&?ﬁﬁfﬁtl@ﬁvér@gé%rﬂélé-si@@tse%tﬁé& friofn tHy Wergward nor e
prefer& |y nmeans that generally 3to 15 % and preferablé 5to 15 %of the

cyclic ol i gopsege deslicle sireathrevolumesweighiedpueradedpticle size aaddbewi t hi n
the first 1 1 y the first 1 to 3 hours after
I nj ection, prﬁlgpg?g @é%%ﬁggér@oﬁés'%ﬁ%rg%l on, into the 25patient or

subj ect. The term "sustai ned-rel ease” is known and understood in the art.
Sustai ned release in this regard nore {?{s_eferably means that generally 85 to
|

95 % of the RARéeTaPIGIthQHFEING gReaNd/enthe Fatage PaRide SBRs Measiied by

I d ' , ; ,
cven min e prial egato felode itritediy et oRE P b S MRS RWET O o1
nore, even nthearprAgiprophibte Meéthumsrie this regpasd prederabpeinichidey bpt afeenatbl y 72

pat ent or - diBfest o sedipensation 68u 3 rpeirtarophate corgation O™ 1M O 11
spectroscopy, light scattering, laser dynamic light scattering, and disk
centrifugation. Furthermore, dynamic light scattering methods (e.g.,
20 photocorrelation spectroscopy, laser diffraction, low angle laser light
scattering (LALLS), medium-angle laser light scattering (MALLS), light
obscuration methods (Courter method, for example), rheology, or microscopy

(light or electron) can be used.

25 The determination of the particle size distribution is especially preferably
performed by laser diffraction, preferably on a Malvern Mastersizer 2000,
preferably using the wet modul Hydro 2000 SM. The evaluation model is
preferably Universal (normal sensitivity), the dispersion medium is preferably
saturated placebo solution, the stirrer speed is preferably about 2000 rpm,

30 the obscuration is preferably 10-15%, the background measuring time is
preferably about 7500 ms (milliseconds), and/or the measuring time is
preferably preferably about 7500 ms.



Preferably, the conpositions according to the invention show, after
admnistration to a patient or subject, preferably after subcutaneous

adm ni st ra0i20n/a60628 pati ent or subject, an about |inear PCEIEPaGIO/007396
characteristics 5Sover one or nore prqkenged tine periods. A prolonged tine
period in this regard preferably means 8 or nore hours, preferably 16 or
nore hours, nore preferably 32 hours or nore and especially 48 hours or
nore. Thus, if administered to a patient or subject, the conpositions
accordi ng t oThéerhiet leastone” preferdibly cohphisat the éerimoTa IgagiitwoYaddidrne
period, preferably at 10l east one prolonged tinme period in the range

bet ween 8 toa&?ar%m@earﬁﬁ%ﬂ'i?é%'iaém the like; fbetargeabieastond thdishour s,
wherein the ' in b i e | j 3 j

conposi tion ‘?’%Fgar%b%ﬂﬂp ﬁ%lg nggg ’rgﬁgéisatyéﬁ?) gcﬂt)%rfél@k) ﬁ@élgﬁcﬁ%ﬁrgpcmg%ﬁ ation.
Thus, g&f administered to a patient or subject, the conpositions according

to the i i ef er abl bout |i h 0K ic profil
for the cont RO o GEIS GEIPRB( S Docias MeAlNto SaeahieabAgen ¢ e
period as degfd {HRRDraRG%Bly H56IRNGR Y tHeanednpdst"ieo BF Asdra" hRYAr "tregai d

cyclic oligopeptide(s) in'said patient or subject. 20Preferably, the
conposi t i onsoravorg’dang preferalklyithe ke i tre tere fanecoromoes'dbus ipaefeyalily ee of

wat er insolulle.c ounds., Preferably, the conpositipns according to the
nventi on ard@S? UGS (NES NGy Iitee ang Proferaby e NOBRE ISR Ceut i cal 1y

active,ingredients. Preferably, the conpositions according to the invention
are fré or essentially free of water insoluble oligopeptides or 25cyclic

ol i gopept i del§ not/axplicitlynstatashptherwisehthe teggarselighcemmospion” eeasrlid hat t he

conpounds an ; ' ' j edi ility in
wat er t hat i%@éqgtggﬁ%%ggrkéﬁs%%#%ﬁ%él%r?eeﬂe gs(rJ gqog";'la{l]a%p %ﬁgﬁs ?@ést;g} gnd

especi al |y Sre@bfiivater drasssentialf fre@ldf watéh & seehtiallysioeelbf Wiater with tégardr egar d
can be determined as it is known in the art or as is described herein. Mre

30pr ef er abl yto $ai@d spid epmpesitionsimgansarasiduabyated coatentaf legsibanat0%,

hysi ol ogi f ' t 0 inth
Br or taccor PR Prderibly be tRaR 29 leh GRS pFBROI SRR oA RAN 11 Lhe
2011/ 069629 Respeekily oefer@BRydess fih 1%Peaf.€).601 yo S5tBeordb@bosRt%pns accor di ng

to the invention not contai p,one or npre antigens. re preferably, the
Conmposi 1 ongElaR; tRpacEoR Hit FotSBReioBhObine @Penl EPTagsihi ol 1y f ree of
anti gens or conpounds that act as antigens. Preferably, the conposition

according to the invention provides a dosageform especially a dosageform
for injecti dhnahexplicitly statddothiignyisey thruteame compasitert'icsricompositinad! s a

hi gh drug I oad qor high_concentyatipn qf AP sed on. the total conposition.
For ex&0mpl e tﬁﬁ@%ﬁ?ﬁ'&gr‘&f&%‘? gm o?ot"fjhé)ré}ﬁm 5&%@%0?&Bopepti de drug or API

can pref er abh)ynba-sdiid edhpdeifiens MRIE cBRfpoRItRINSKh SO PedErabily Kavi 8 vasteeci al |y
40% or nore, based on the total conposition. Percentages in this regard are

pref erabl y osgnienbgimors thawy 1o, maredratergbly ehwatasgententiad morgdban®@%g t o

Suttabl o or gyt inbu pEteER SkEEF cANRPRY FloChET B8 AR XpgBiany &1
ol i gopept i deyafer contenit véthdre thha 1096 pseferablyshaueesntgtdtal wéight ogiet i on do

not act as an antjgen. 20Preferably, the conpositions according to the
i nvent2®&n ddesBECHEEQINROSiEnoand

b) "solid compositions”, preferably as defined above.

However, if not explicitly stated otherwise, the amounts given herein for the
respective ingredients in the compositions in the absence of the term "solid"
30 preferably refer to the amounts in "non-solid compositions”, preferably water-
based compositions as described herein, and even more preferably refer to
suspensions and especially preferably aquaous suspensions as described

herein.



nore anti convul sant agent. Mre preferably, the conpositions according to
the invention are free or essentially free of antigens or conpounds that
act as arweanvilowme2al sant agent. 25Preferably, the ol i gopeptird@(®)73gont ai ned
in the conpositions according to theqygventi on do not act as an
anticonvul sant agent. Preferably, the conpositions according to the

i nvention do not contain one or nore anti-retroviral agents. Mre
preferably, the conpositions according to 30the invention are free or
essentially free of anti-retroviral agents or conpounds that act as an

anti-retroviral agent agent. WO 2011/ 069629PCT/ EP2010/ 007396 - -
Pref erably, R’ﬁ@r@g%gﬁ 89@9@%@66@3%‘?@Pf%?%@\ﬁ%lentqr%uwfﬁ'%ﬁ'x s%%éeor nor e

Li boohi i A vt o
I 'popni 1 1€ QB%&%\g%pﬁ'gEftéfBgA}s &m%ﬁ?th@crﬁﬁﬁﬁél S38IRPELING: colYPbfents

preferably, t Ing to t I nvention contain either a)
one org nor e andoegedially therghmimidal stabilitysefrthbayche pbigopeptidegnd/aether nor e

hi il . d iLbed h in. . f bl th
ompon 11 ond B BiaRi Y JSeReabRG LAY B AniRieal sithit o Bl olhi ohi 1 i ¢
conpounds agAifsies ihedofnan§idMiclat, tﬁ@@b@&iﬂn@%‘fméﬁd@@htiéﬁ!&@PSnf@fallbi pophi lic

conpounds as described herein, or are are free or essenti al reé of
| i pophi | i ¢ clabledaddoraged ambisatitemaperiature Nereh 25 Ysrel nhumi)dor agar d ar e

on t e rmarROTbE T B theh eS8 (a8 A et 1830vardh) hrohSblba BRS, "o

her ei n}fﬁont ahardhice mahthss aarepreferablyiry leestiagies monthBi s regard are
preferably nole-%or %Ww nore preferably % w. Preferably, the one or

nore anphi philic conmpounds as described herein are sel ected from 20a)
ani oni ¢ -anphkphi.ti 3 i ' =1.00d G AEphiphilic
compounds ao HRbicef sERTRY Tk RegAG3FElohbly REichs o 1) aBRdetch HaRfiEahe
descri bed hategjradatioriobone pr angreaiféhé contained tompooehts ampbspdgiailyc

d i bed h i 25Pr ef bly, .th phi phi |i
ggggﬂﬂdﬁ gzre eggqg:ﬂ?éabﬁ%{\% gf §igg%rcgnte criggra%atlon%f(t)r?ee cgrﬁta?r})erd*ec&rlrlg phtite

15 oligopeptide(s).

Physical stability in this regard preferably refers to
a) the absence of significant precipitation, segregation and/or exsolution of
originally dissolved components, and/or

20 b) the absence of significant changés in particle sizes, average particle size
and/or particle size distribution of originally contained solid (particulate)

components.

Physical stability in this regard more preferably refers to the absence of
25 significant changes in particle sizes, average particle size and/or particle size

distribution of originally contained solid particles of the cyclic oligopeptide(s).

Physical stability in this regard even more preferably refers to the absence of

significant "Ostwald ripening" of the contained solid particles of the cyclic

30 - oligopeptide(s).



sel ected froma) anionic anphiphilic conpounds as descri bed herein, and/or
b) non-ionic anphiphilic conpounds as descri bed herein. 30Thus, the
conposi t iwoxoaases2di ng to the invention that contain on@COEPXEIVAOENE ONi C
anphi philic conmpounds as descri bed heygein preferably contain only m nor
amounts of or are free or essentially free of non-ionic anphiphilic
conpounds, cationic anphiphilic conpounds and anphoteric (or zwitterionic)
WO 2011/ 069629PCT/ EP2010/ 007396 - 183 - anphiphilic conpounds. M nor
amount s i n tSuid chegical amdforlfipsival statsility Dfthoe compositibs aestalsed hereifo or

| ess, 01 0.Q1 %.or |ess, pased on the a nt of the one or nore.anionic
anphi phi | i ¢ '%BFETS[FPH\&?%@OB%%‘%!} PBPIIRBAES iorage At R&C@isﬁo?&e&%}ﬂ%ﬁ tion.
Per cent ages ¢hpphiinsadifirtafo@ddticly ef erably nole-% or %W w, nore preferably
% w. Prefera Py, t%e one %r mc):re anphi philic conpounds as descri bed herein
are exglusively selected from anioni c anphiphilic conpounds as descri bed
10her el n. erall it is preferred to haye smal | nunber of, di fferent
conponent s Gﬁﬂ'pt"??é sﬁ{ﬁggao.tnpgqugs?ﬂhplq%rrrréa%\ﬂpa@q:rgdpds ?f?eprg_ierﬁﬁlé(r nmaceuti cal
conposi ti ONsel@nt8d fio Sihde YO REBPCeANE BRIThGE at 26°O/B0% salhtivé h@iidity. ons
bet ween the 15different conpounds in that conpositions, but also to avoid

unwant ed phyfrdiapig pharmaceutizatpiodyctsaistarage ak2t8 6hisi espesiallyaretaitedor
subj ect that the conposition is applied or adm nistered to. Furthernore,
phar maceuti cal comnpositions containing an as little as nunber of conponents

as posg bl e Mraverablyl, eeEombpakitiohs waverditg tathesihgentdd Shdw st lehsts are al so
preferred 20from regul atois?i/y point of viewwth regard to the approval by
9

the heal th #&uitable ef referahlysgoadhsyringaabdity. Rreferablo the Rgrticle size in fnt i on
¢ bl . hadadl . i,

D of or abl y SREGSSHOT AR M UREb R bf e o SndBRSICchRnRRE 1

Pref erabl y tduryinistratientoe@npatientnusingeyringes arfother devices fardnjelction pr ef er abl y

free or essentially free of,_further anphiphilig conpounds referably

anphi phi | i ¢ with 2p @e%igﬁﬁ% nRERIESH, Uﬁrméf‘ G@HB? fb?eé#'%g,ablﬂ 1P €dntain no
second, or thy ea,g’@éc”ja Ihhd hah! r j

anphi pﬁ | c@ca{)'%poun slgé?lodsﬂefbe%?ggggggﬁeﬁﬁég?gﬁ??? a%ﬁﬁ??glggco(; otggzdes,

cati oni ¢ angayge mneéedlemnpounds and anphoteric (or zwi tterionic) anphiphilic

conpounds. M nor ampounts in this regard are 10% or |ess, 5%or |ess, 1% or
less, 0.1%or less, or 0.01 %or |ess, based on the anpbunt of the one

ani oni c affprlirlélférbbl-‘y, the compositions according to the invention show both a fast

onset and a sustained release characteristic for the contained cyclic

20 oligopeptide(s). The term "fast onset" is known and understood in the art.
Fast onset in this regard more preferably means that generally 3 to 15 % and
preferably 5 to 15 % of the cyclic oligopeptide(s) contained in said
compositions is released within the"ﬁrst 1 to 5 hours and more preferably the
first 1 to 3 hours after injection, preferably subcutaneous injection, into the

25 patient or subject. The term "sustained-release" is known and understood in
the art. Sustained release in this regard more preferably means that
generally 85 to 95 % of the cyclic oligopeptide(s) contained in said
compositions is released over a period of 8 hours or more, preferably 16
hours or more, even more preferably 24 hours or more, even more

30 preferably 36 hours or more, even more preferably 48 hours or more and
especially preferably 72 hours or more after injection, preferably

subcutaneous injection, into the patient or subject.



WO 2011/ 069629PCT/ EP2010/ 007396 - 184 - conpound as descri bed herein
contained in said conposition. Percentages in this regard are preferably
nol e- % orwohabw/oepape preferably %wv w. 5Preferably, the aophPpéiolods96
conmpounds for use in the conpositiongggccording to the invention are

sel ected from natural anphiphilic conpounds and naturally derived

anphi philic conpounds, preferably purified naturally derived anphiphilic
conpounds, and synthetic anphi philic conpounds, nore preferably

synt het i cal | Brederabe theaphipoiitions aoeopding ds theegweantiah istiopr, efter r ed 10f or use

in the conpositijons according to the invention are synthetic anphiphilic
conpounds an%qrﬁm'gﬁlol‘?etpi%aﬁ ?/’l‘tdﬁﬁui’&fta‘?ﬁﬂgﬁrﬁp?m ?fger(r%'%ﬁH%ﬂﬁqusThu.sP t he
conposi ti O“Sa&}’ﬁﬁfPétF'éthtib% Féﬁeht%&%ﬁdﬁ?&y, 2 b8 arGaR3E R HaPhite AL HY

anounts of or are espe prefera free or essentially tree of

15nat ug al angtergine orcmoerplongedititheapernitatsu Aaprojonped tired pemodiiphhisi ¢
conpounds. Such_nat yral ,anphi phd i c compounds pr _naturally derived

SRt phi & ¢ GORED AIRIEARME MRS Bt Figrs MBrE araargbncle &1 MPreouts: mers a
chol i nes, susfaabRS3ZEBuR ORI Hid EpbtRRy 48Nos op AdredThasaf i ne,

| ecthine and the Ii'ke. Mnor ampbunts in this regard are preferably 0.5 % or

20l ess, 0. 1%dministered 10 @ padient oresibjed, theigerppositiens ageomimptyithe or | ess,

of  qopept | dagvanttefietably R S Bas ARRGRLAMGE pffipflfidigroy =
Percen% ges least bhe praigaged tire perdeindberange detiveen @bws hpure andf er abl y
o w. @The term"ad. 100%, "add 100% and/or "add. 100 . % wth respect to

a conponent @pasialyipdRe rarge pE1RRwe havrs Huhagain the eprtammdcydlie means t hat

this conpone | : ' @gﬁ@}p ' 0 t he
conposi tion %'Ilf,gdtp %P gﬁgggr'rgpé%lé%?%cﬁﬁ?@{%%még& ! CC@Ir‘EJI? ﬁg?gﬂ Ih)[e#gq?lé‘;argné ad.
100 v% pr efmabbtlyerisﬁaaadtdi?onﬁhhtsamrrp' e if adminitierd I dito 4 patietther gi ven
30conponents yntil 100 v% of. the conposjtjon or total conposition is

achi eved, an%PltiJﬁ%t' th(%‘?mp%?ﬁt'%ifﬁ%’ ﬂ!@'i*{'ﬂ'b@"ﬁi@’é‘wy $heW ancspeci al |y

prefer i}g?hgcﬁdlﬁiliﬂgﬁ Phéﬁﬁaédgyﬁé‘ﬁd Srofif for IHkcBRiainétd c?&%cdli'g%?g?ﬁé’é@b n,

wher ei aracteristics two or nore preferred,” nore™p erred and/ or
especi al | y poreatieastameopliolmges), tirae petiod andesoribediaave, prefesabdynbi ned

o one SRR VM s AR BB

subject.

20 Preferably, the compositions accofding to the invention are free or essentially
free of water insoluble compounds. Preferably, the compositions according
to the invention are free or essentially free of water insoluble
pharmaceutically active ingredients. Preferably, the compositions according
to the invention are free or essentially free of water insoluble oligopeptides or

25 cyclic oligopeptides. Water insoluble in this regard preferably means that the
compounds and/or pharmaceutically active ingredients have a solubility in
water that is 0.1 mg/ml or less, more preferably 1 mg/ml or less and
especially 5 mg/ml or less. Preferably, the water solubility in fhis regard can
be determined as it is known in the art or as is described herein. More

30 preferably, the water solubility in this regard is determined at physiological
pH (6.5-7.4), preferably according to meth‘ods known in the art or according

to methods as described herein.



can be conmbined with other preferred subjects or enbodi nents; nore
preferred subjects or enbodi nents can be conbined with other |ess preferred
or even mwopeowmwd@pred subjects or enbodi nents; especi aPCY/EPoaHBPE ed

subj ects or enbodi nents can be conbiggq_mjth ot her just preferred or just
even nore preferred subjects or enbodinents, and the |ike. The term
"about" as used herein with respect to nunbers, figures, ranges l1l5and/or
anounts is preferably nmeant to nmean "circa" and/or "approxi mately". The
nmeani ng of tphegerabs/, e comiRsitions Akotding et inveRtol def it @ehtaih deleustes a
vari ance, deviation and/or variability of the respective nunber, figure,
range and/ ormarpantigesss. Mers/ prefrrablystheseemespitiens Rcgomsingtathennmertiamo,
20The i nvent ] i i i r t al anpl es.
The i nvent1 oiedres of EBrHRR] fiss SR 3T Emp A inal p R anflle ST G
and is5not restricted to the exanples given here. Mreover, the follow ng
exanpl és are_given in order tg assist the skilled 25artisan to better

under st and tlpl’@f%ﬁa@%ﬁ'_ﬂe _Pﬁm?ﬁtm 3RpFOfdino de t@%mr‘iﬂf)f‘@é‘?\’i%? @The exanpl es
are not Int edﬁ%%g;etf&rrﬁ 'dg g‘rﬂﬁ §39§5‘gé¥5rrﬂ?&ﬁiﬁﬁc§li?ﬁggﬂ%8|‘é E%f@bébtlc\be cl ai ns.

The features, propertie advanttages exe for the processes,
conpounds, csuhmutaneaussinpttibnrthatsersatdes artégh idnug leadeoranigh esnoentratiorasti gned

h , d it] d 3 ificall
doscr i bed: arBLpasks PRARS 1a] HRmBRaRacES! KA he BT GRORIORS! Dipe of
what 1 g, def ié‘tﬁﬂai‘n_@d%iﬁgﬁbﬁ%i@éfr% éﬁé&éﬂ@é@lﬂwb%%W6pﬂ1@gﬁnpré86 -

Experi nental Section anpl e xanpl e of a typical conposition in
the form of preferapbyn30%rorooare and egpeacialipdpis of mosepasadiomthe totalf er abl y no

ref eranly (P aRE bR e B R ST e hisTd b SR e
crystal |l i ne priféraply, thé edeigdsitntGiccepdihgialthey ifemBibAwitoignm chl ori de
optionally 5 ng/nL phenol Seasane oil (add 1009 The conposition of

P
Exanpl e 1 i scyicentiglipng nevepheless show apahigast suikable or pgeferatdy geedde and
especially t in@%laibﬂi Al-Cilengitide in the oil by adding it 15to the oil
under %irrimg. E:yr'ably, the stirring is continued for 4 to 20 h. If
desired, the sodiumchloride can then be added for adjusting the tonicity
of deconposition and/or the phenol can be added for the preseryation of the

conposi ti on. Peferabbediacligopertidels) errtained 1Bthe semRpositions aREOEHR8dO (add
1009 to achiavfvdiifort @b Mot %0 48En YntighR. conposition i.e. 1 nm. 20

20 Preferably, the compositions according to the invention do not contain one or
more anticonvulsant agent. More preferably, the compositions according to
the invention are free or essentially free of antigens or compounds that act

as an anticonvulsant agent.

25 Preferably, the oligopeptide(s) contained in the compositions according to

the invention do not act as an anticonvulsant agent.

Preferably, the compositions according to the invention do not contain one or
more anti-retroviral agents. More preferably, the compositions according to
30 the invention are free or essentially free of anti-retroviral agents or

compounds that act as an anti-retroviral agent agent.



Exanmpl e 2 This Exanple of a typical conposition in the formof a suspension
conprising a lipophilic conpound and preferably no water may contain per
m: 25- 200 2ng/ase20f Cilengitide in the crystalline forrCANEP2apIBH@l |y 9
nmg/ mL sodi um chloride optionally 5_ggpoL phenol Mglyol 812 (add 100%
The conposition of Exanple 2 is preferably prepared by suspending the
30solid Cilengitide in the crystalline formAl in the oil (Mglyol 812) by
adding it to the oil under stirring. Preferably, the stirring is continued
for 4 to 48 prefdrabfefie 86mpoBRioReEHcEBYdING €5 tHEinvahtidmednidin added nicrie
adjusting the tonicity of deconposition and/or the phenol can be added for
t he preser vdifophiligra ammmlpmegwgﬂzgqmeﬁhgw-- 187 -
conposition. |If necessary, further anopunts of the oil can be added (add
10099 to achieve the total volune of the conpositioni.e. 1 nm. 5Exanple 3
Thi s Bxanpl eMofe prefgmbbalthe eopzisitions dccondipg ita thérinveation ebntais eithensi on

conprising a lipophilic conpound and preferabl), wat er may contain per
m.: 200 ng/q?Lo'% 8W‘8F%HP9&E‘"Q\P9@H°€HSF@S ,SC@%@Q?}%'POHT zed Al-Cilengitide
10with a typ ' [zie ' ' Teih-5 pm d(50) = 5-10
pm and d(98‘%)%62@?@8%%}ﬁqﬁ{c')%'tﬁlhgEgﬁﬁf%aﬁg%%rﬁ_gsggg%gheg l oride optionally 5
ng/ mL phenol seasane oil (add 100% 15The conposition of Exanple 3 is

preferably epared b uspendi ng the .solid mgroni zed.Al -Ci |l engitide (1000
Ty - an al FYRTOMEEE PleE S B mpOsaon RotRy Ao ge  VerionNen nder
stirring. PredebeRlore aliphighilié coffhouhds @3t deteptiell Herdint But'Sortain bnigesi red,
the sotli um chl ori de can then be added for adjusti ng the tonicity o

deconposi t i oninen@nountsof fipephilic campeunde @sddssribed dereipy esare/ats Beeof t he

conposition. _If n ry, further anmpun of  the oil,.can. be,. ed (add

T00% to acirserian; fegiofBPRRES sPHAngs s AT B elBing R e ol e 4

25Thi s Exanpario@htsan tigireghrd areo P69t drasss, 5%lor iéss, 1196 of tegy, 0f 1% aruspsnsi on
or 0.01 % or less, based on the amount of the one or more amphiphilic

15 compounds as described herein contained in said composition. Percentages

in this regard are preferably mole-% or %w/w, more preferably %w/w.

Preferably, the one or more amphiphilic compounds as described herein are
selected from
20 a) anionic amphiphilic compounds as described herein,
b) non-ionic amphiphilic compounds as described herein,
c) cationic amphiphilic compounds as described herein, and/or

d) amphoteric or zwitterionic amphiphilic compounds as described herein.

25 Preferably, the one or more amphiphilic compounds as described herein are
selected from
a) anionic amphiphilic compounds as described herein, and/or

b) non-ionic amphiphilic compounds as described herein.

30 Thus, the compositions according to the invention that contain one or more
anionic amphiphilic compounds as described herein preferably contain only
minor amounts of or are free or essentially free of non-ionic amphiphilic

compounds, cationic amphiphilic compounds and amphoteric (or zwitterionic)



conpri sing an anphi philic conpound and water may contain per ni: 200 ng/nL
of mcronized Al-Cilengitide, e.g. mcronized Al-Clengitide with a typical
particl e wWoze1idiesd2pi buti on of d(10) = 1-5 pm d(50) = 5PCO/Epagioantsoel( 90) =
20-30 pm 30- 1 to 20 ng/nm. DOPG opyggnally 9 ng/ nL sodi um chl oride
optionally 5 ng/mL phenol WO 2011/069629PCT/ EP2010/ 007396 - 188 - water
for injection (add 100% The conposition of Exanple 4 is preferably
prepared by solubilization of the DOPG in water, preferably water for
i nj ection, aimphiphilicroormpdrigse Mihor amounts iprthisaeghrd ass 16 ghieky, $Joexvat ed
t enper at ur e, at about gt about 30C }iogie about 40C. After the

4

sol ubi |1 zat 11858, 1RO 1655 dhi et 1255.91 G476 adesE1 BaseF ) the asapin of the

subsequent | LA : AR j | or 4 to
30 h 1t deroEgCope shiddidamphRiife Eokpotifs Bk kbl hefiR coitiified

justing the
tonicigy of idsashpomposiionaRercantadges ipHbisolegashatee peaferaibly mole-ffe ot 0
preservation, of the con%ositig]., | f necessary, further anmpunts of water can
be added (ad@{HoRre Breleratly oW t ot al 'vol ume of the composition, i.e. 5
m.. Exanple 5 15This Exanple of a typical suspension may contain per nL:
200 to 300 ng/mL of mcronized Al-Clengitide, e.g. mcronized

Al Gi | engi t i d&refgrablyathe phear meretarmpbipbilicecampeundsuas daseibed{ herein-are 5 pm

d = 5- .and d = 20- . i ized A -Cl itjd ith
cven mor e, naPllsY sPCLTiof aop dmBhsR G ey amds a6besibisdo° g n "
DOPG f(gt | ongdrkih. 9 ng/ nL sodi um chloride optionally 5 ng/nL phenol water

for injection (add 100% The conposition of Exanple 2 is preferably
prepared by sol ubilization of 25DOPG in water, preferably water for

tonper at ur o e, § RORETBEIShHLE ol RUFHRPLY afordit SipdpdiEYE, 75,
the solid Alth€idoangisitiches that ackslsditatlb Serqusnhs phandacewidal compositionker abl y,
the stirring is continued for sired, the sodium chl oride can

2to 6 h. |f de
then be addedi9f i avRig wowanied ﬁBeWﬁ'&rWV%*Pa'('H?’ﬁ@@@?ﬁp@%ﬁ“ﬁ%‘@nd/ or the

phenol  can %éq.& i We's HERRid | n water is
added 4( dd ll)(gg | @8ﬁﬂjaar|].{n:a|§ |?E€ﬁﬁg}¥§*6%ﬁ§@h£?ls§> L 014(g Pﬂ@agggrzrgosi tionis
obt ai ned physiological or toxicological into action in the patient or subject that the

composition is applied or administered to. Furthermore, pharmaceutical

compositions containing an as little as number of components as possible

have a lower risk of unwanted adverse effects and thus are also preferred
20 from regulatory point of view with regard to the approval by the health

authorities.

Thus, the compositions according to the invention preferably contain only
one amphiphilic compound as described herein, preferably one anionic

25 amphiphilic compounds as described herein. Preferably they contain only
minor amounts of or are especially preferably free or essentially free of
further amphiphilic compounds, preferably amphiphilic compounds as
described herein. Thus, they preferably contain no second or third
amphiphilic compound, especially no second or third amphiphilic compounds

30 selected from non-ionic amphiphilic compounds, cationic amphiphilic
compounds and amphoteric (or zwitterionic) amphiphilic compounds. Minor
amounts in this regard are 10% or less, 5% or less, 1% or less, 0.1% or Iess,

or 0.01 % or less, based on the amount of the one anionic amphiphilic



WO 2011/ 069629PCT/ EP2010/ 007396 - 189 - Exanple 6 A preferred nmethod of
manuf acture conprises the follow ng steps, preferably in the given order: 5
1. Di ssolwoi2orn/mspe280! ubilisation of solid DOPG in wat er PUmGEPR01900TP6 Ng at a
t enperature between 20C and 40C _ 984 Addition of solid G lengitide,
preferably crystalline G lengitide, nore preferably crystalline Clengitide
anhyd rate and especially crystalline 10C lengitide of the formAl 3.
Stirring of the obtained suspension until a stable particle distributionis

obt ai ned, gesyRFOUNd aédas@rbémherewdom il 4aid 26ni dpbs%nh Percéstdges on of
NaCl , general I%/ about nmg/ mL, to the suspension under continued stirring,
I$

and opti onaliny 5593((1)%'1& W@éﬁf?bw dpler Heok Yavw/wi, mpremsetesablyi%awbvder to
prevent sedinentation of the Clengitide) until the suspension is filled in
the respective container, vial or the like. Exanple 7 20A preferred

al teL nat e nﬁ?ﬂeﬁﬁabfy,lmélaﬁqﬂﬂpmm compohadsfdrhlsef inlthe\uong)@sit&ms agqooediegabl y
int eglven order: 1. Dissoluti of so Lh wat er der stirring at
a tenperaturtet Beﬂmﬂloz(meaﬁ%f%@?@gzna%ﬂah Mg 'P&f"cmpowk Iy about 9

mg/nL, 1O thgy ﬁ@l@fdﬁ‘v%ﬂ é%ﬂ@ﬁgpﬁne% ds! chﬁg% n%Puﬁﬁ’é’d hhfifa®f sol id

G | engi tide, y Ccryst I ne engl e preterably
crystalline dérivzedgﬁimptibhﬂim;admmmwdsndndayedieilcl amphipbiliel dango@idse mprei de of

par t1 ol o di IPIaBbYGBsAy eS8 GENIRENTTs ComRRugRs noresciAly BERERd |y 24
Cont i Lt | onCar s B o e & rent atf on of
the G | engi tardphipbilic coropeundssprdior synthetically derived amphipbdiseczampeunds.
container, vial or the |like 5 Exanple 8
Thus, the compositions according to the invention preferably contain only
minor amounts of or are especially preferably free or essentially. free of
15 natural amphiphilic compounds and/or naturally derived amphiphilic
compounds. Such natural amphiphilic compounds or naturally derived
amphiphilic compounds include, but are preferably not limited to natural
cholines, such as as egg phophatidylcholine, soy phophatidylcholine,
lecthine and the like. Minor amounts in this regard are preferably 0.5 % or
20 less, 0.1% or less, 0.01% or less, 0.001% or less, or 0.0001 % or less, based
on the amount of the one or more oligopeptides or cyclic oligopeptides as
described herein contained in said composition. Percentages in this regard

are preferably mole-% or %w/w, more preferably %w/w.

25 The term "ad. 100%", "add 100%" and/or "add. 100 %" with respect to a
component of a composition is known in the art. Preferably, it means that this
component is added to the other given components until 100 % of the
composition or total composition is achieved. Accordingly, the term "ad. 100
v%'" preferably means that this component is added to the other given

30 components until 100 v% of the composition or total composition is achieved,
and the like.



An especially preferred nethod of manufacture conprises the foll ow ng
steps, preferably in the given order: 101. D ssolution of solid DOPG in

wat er undwo 28t1/06pé20g at a t enperature between 20C and 4@CTZEP2d@D3Pe©N Of

m cronised Clengitide, preferably oyggani sed Cilengitide anhydrate and
especially mcronised Clengitide of the form Al 3. Stirring of

t he obtai ned suspension until a stable particle distribution is 150btai ned,
generally 4 h or nore and especially 6 to 12 h 4. Addition of NadC,

general | y abBgpe@alippreferréd acberding teethei inventivlearecsubbjecisexs desaribedg, and
optionally 5. Continuyation of the stirring process &i n order to prevent
sedi nent at i oResIn.wherein fiegtharaetenisties ¢ W%o%%?ﬁ%ﬁéf?fﬁHe sMA®led in the
respective 2 ' ' | i gl |y preferred
alternate ne?'%gﬁrr%(? arﬁrg/nour:‘@a teﬁfrérgy o%k%?&mﬁgﬁ%ﬁ?'%wﬁkﬁgﬁg@ preferably

i n theggi vensubjeets:ar@ombibed sdbuanecembodisngntdagieped and/evesubjecinder stirring

t t t 0oC d 40C 2. Addi.ti . NaCl | | b 9
T/ L to ¢ nerably Secardingss Bus mentn; Bimire stbinst aafBRginest 001"
m croni sed Q:éﬁagickﬁnqﬂne@wrﬁstﬁe#bréféﬁé@@hfaﬁéw eﬁ%birﬁen@ﬂmeﬂer ate and

especially mcron ised Glengitide of the formAl _
2011/ 069629 POEfered sobjestBo6embodiments casthe comgingd witle ofirrdessd suspensi on

until a stable.particle distribution is.Qhtain I . b or nore and
capeci al Ty ePREEHEA o7 oSRh o e iRl KifiboERTER shetidvr i ng

pr oceszp(l N predéired SubjeRYELBE embAdiRENtaidadbe tolnbined With @ittiérdegt until the
suspensifon is filled in the respective container, vial or the |ike Exanple
10 10Thi s ExBrgiereedor justyesdnoepiciired subjestser emhodiments andihe

suspensi on cmgg)ri sing an anphi philic conmpound and water may contain per nL:
200 ng/ mL of "mi'croni zed Al-Cilengitide, e.g. mcronized Al-Cilengitide with
a typical particle size distribution of d(10) = 1-5 pm d(50) = 5-10 pm

and d(90) = 20-30 15- 1 to 20 ny/ DMPG optionally 9 ng/nL sodi um
chl or ,( de) The tern? Mbout” as used heren wit respect t numbers,%gurgsg ranges
15 and/or amounts is preferably meant to mean "circa" and/or

"approximately”. The meaning of those terms is well known in the art and
preferably includes a variance, deviation and/or variability of the
respective number, figure, range and/or amount of plus/minus 15% and
especially of plus/minus 10%.

20 The invention is explained in greater detail below by means of examples.
The invention preferably can be carried out throughout the range claimed

and is not restricted to the examples given here.

Moreover, the following examples are given in order to assist the skilled
25 artisan to better understand the present invention by way of exemplification.
The examples are not intended to limit the scope of protection conferred by
the claims. The features, properties and advantages exemplified for the
processes, compounds, compositions and/or uses defined in the examples
may be assigned to other processes, compounds, compositions and/or uses
30 not specifically described and/or defined in the examples, but falling under

the scope of what is defined in the claims.



optionally 5 mg/nl phenol water for injection (add 100% The conposition
of Exanple 4 is preferably prepared by solubilization of the 20 DMPG in

wat er, prebeptisieyszoat er for injection, at about room teRpEERRUODITING
preferably at slightly elevated tenpgggture, e.g. at about at about 30C or
at about 40C. After the solubilization, the mcronized Al-C | engitide (1000
ng) i s added subsequently under stirring. Preferably, the stirring is
continued for 4 to 20 h. If desired, the sodiumchloride can then be added
for adjusting the 25tonicity of E&p@ﬁiﬁm@nﬁal Gectios or the phenol can be
added for the preservation of the conposition. If necessary, further
anounts of water can .be added (add 100% to achieve the total volune of
the conposi tEQQ g 5 nL. 30Exanple 11 This Exanple of a typical

suspensi on may c n?al n per mL: 200 to 300 ng/nmL of mcronized -

Al -Ci Igngl t i Theis I‘ﬂagnplmofrajlybmwhﬁbbmngimitl@fm bf a sugpessibnparticl e size
di stribution of d(10) = é B‘i)lr? 11/ 069629PCT/ EP2010/ 007396 -
192 - = 5- 10°YRPISIRE %I'QRRB '"C %T‘B “Grpr eEaRlMinpowalRr regy Rt BeM with an
even nore nagjjow particle size distribution optionally 1 to 20 nmg/nL DWPG
5- optionally 9 ng/nL sodiumchloride optionally 5 ng/nL phenol water for

i nj ection (adda®EE00meg/oninphbsolid Gﬂen?gltldﬁ-zgmfefaﬂlyna apnarphoadloy prepared by
sol ubi li zati on of G in water, efe r _for cti.0 at about
room t enper at ur,:r(gs INEOIGF % B?Qiﬁl%fe a%'VltB‘ﬁP}/KF\A%I"é‘%Q?@HAﬂ %ﬁﬂ{ﬁe e.g. at
about C or tﬂ)t?ﬂci} fd-ef ubilization, the solid

Al -G | engiti de | s a g 'Q’g"ﬂgesg’?é%'i‘@"ﬁﬁ;&er stirring. Preferably, the
stirring is contionadlg 5§ mg/MLiphemoh. | f desired, the sodiumchloride can

then be added for adjusti ng the tonicity of the conposition and/or the
phenol can be agaamesi @Ad ¥08skr vati on of the 15conposition. Then water

is added (a e osition
i s obtai nedd@égg\'{%pdfg%n &Eiimh@p} e%‘%lrfeeégwg%ggpeqlb% é cﬁlﬁg gﬁ%rgnprl ses
the foll ow ngalsi@mnglt)d@badaéﬁpﬁc%ﬂly thé Belig/Ad eQilangitide lnli,he[bltsb}ohdcﬂlngnt or

sol ubiljisation of solid wat er under stirri gn &Tt enper at ure

bet weet® 20C f&ﬁaezm'c"zder/&w'@g direfarably, fhe glirieads £ra &taAQh. It
crystall'ine gidirigithé d8diuPERloride can then be added for adjusting the tonicity of

decomposition and/or the phenol can be added for the preservation of the
composition. If necessary, further amounts of the oil can be added (add
100%) to achieve the total volume of the composition i.e. 1 mL.

20
Example 2
This Example of a typical composition in the form of a suspension
comprising a lipophilic compound and preferably no water may contain per
mL:

25  — 200 mg/mL of Cilengitide in the crystalline form A1

optionally 9 mg/mL sodium chloride

optionally 5 mg/mL phenol
Miglyol 812 (add 100%)
The composition of Example 2 is preferably prepared by suspending the

30 solid Cilengitide in the crystalline form A1 in the oil (Miglyol 812) by adding it
to the oil under stirring. Preferably, the stirring is continued for 4 to 48 h. If
desired, the sodium chloride can then be added for adjusting the tonicity of
decomposition and/or the phenol can be added for the preservation of the



25preferably crystalline Clengitide anhydrate and especially crystalline
Cilengitide of the formAl 3. Stirring of the obtained suspension until a
stabl e pawOi20l@egé28t ri buti on i s obtained, generally 24 RCoOEPOI0BSITNE
especially 24 to 48 h 4. Addition of 18aCl, generally about 9 ng/nL, to the
suspensi on under 30continued stirring, and optionally 5. Continuation of
the stirring process (in order to prevent sedinentation of the Clengitide)
until the suspension is filled in the respective container, vial or the

like. WO 2Gbmpssitic? REREEEERHY/ ORK8PamouhBSof thexsingdrebd 3dded (add A
preferred alternate nethod of manufacture conprises the foll ow ng steps,

5pref er abl y 130%hte aehieve Hhejtatal volume of dhe crBipositiondie-d MWPG i n wat er under
stirring at a tenperature between 20C and 40C 2. Addition of NaCl,
general ly about 9 ng/nL, to the suspension under 10continued stirring 3.
Addi tign of BxarnpléBl engitide, preferably crystalline Glengitide, nore
preferably crystalline Clengitide anhydrate and especially crystalline

Gi | engi ti de OlisExample of & tyricabeomppsion(S il 19 dhaiforey °§a§¢@ﬁ§ﬁﬁlﬁnunt il a
stabl e parti j:St i j i gﬁg ] ral nd
especially 2 rﬁ%ﬁjédgbﬁx'l a (glﬂ%péf%éa y%@%éfﬁﬁmﬁgg? i%%tegﬁl%hgérg?ﬁ%ﬁg
process (inmtder to prevent sedinentation of the Clengitide) until the
suspension is filled in the respective container, vial

| A t like 20
Beanpl o 14 A AEG/EH G PETREPGA HeaTSas. rariGiehEed ALRIPILAe: he
foll ow t : e - G 0\ 2 ' i f lid
ovPG | 10 v er Ry Er TP Iaicl cizo Bk RRrSERTD) EoRe A Reg) sSR!
Addi tion of mandd(%He Z03ngnt i de, preferably micronised G lengitide

anhydrate and especially mcronised Clengitide of the formAl 3. Stirring
of the obt aihéwt%nﬁﬁﬁs%éﬁnhﬁmu'ﬁcgpﬁgﬁe particle distribution is

— optionally 5 mg/mL phenol
— seasame oil (add 100%)

15 The composition of Example 3 is preferably prepared by suspending the
solid micronized A1-Cilengitide (1000 mg) in an aliquot of the seasame oil (3
mL) by adding it to the oil under stirring. Preferably, the stirring is continued
for 4 to 48 h. If desired, the sodium chloride can then be added for adjusting
the tonicity of decomposition and/or the phenol can be added for the

20 preservation of the composition. If necessary, further amounts of the oil can
be added (add 100%) to achieve the total volume of the composition i.e. 5

mL.

Example 4
25 This Example of a typical composition (5 mL) in the form of a suspension

comprising an amphiphilic compound and water may contain per mL:

— 200 mg/mL of micronized A1-Cilengitide, e.g. micronized A1-Cilengitide
with a typical particle size distribution of d(10) = 1-5 ym, d(50) = 5-10 pm,
and d(90) = 20-30 pm,

30 - 1to 20 mg/mL DOPG
| _ optionally 9 mg/mL sodium chloride

— optionally 5 mg/mL phenol



300bt ai ned, generally 4 h or nore and especially 6 to 12 h 4. Addition of
NaCl, generally about 9 ng/nL, to the suspension under continued stirring,
and opti owal2bi/06¥@92011/ 069629PCT/ EP2010/ 007396 - 194- 5PpCT@mrRémoatveon of
the stirring process (in order to prepgnt sedinmentation of the G lengitide)
until the suspension is filled in the respective container, vial or the

| i ke. Exanple 15 An especially preferred alternate nethod of manufacture
conprises the followi ng steps, preferably in the given order:

101. Di ssol ut Logzdér fRlinjdctdPadd1@%pr under stirring at a tenperature
bet ween 20C and 40C 2. "Addi tion of Cl, generally about 9 My/nL, to the

suspensi on udBercarppesitier@f Exampled isprefatably prepsredibyrsahukibization @fithet i de,
preferably m i | | L . | al ' l.sed

G eng: t1 e HOLRANNERtET TeRrbbl B rReBion A atiR TSR R SRRERE T
st abl e gpar ti preferhitsly at blightlyrelesateldttampetatugs ey abi abduttat@boub86°Ciod at
especially 6 to 12 and optionally 5. Continuation of the stirri

h U1y, .
brocess (in @bauHOL Aleidhe salibliealion: tamiesenizedd bUTERSTIIPAA000MEN ¢ ne
76 bePhar mac kP Subedihtl SHRRA Syithet PR, 1 Slirifg = contries r=Th! ©
200 m croni zddoA0 K Iif degiréd dbevddadiura chigrideatarptiren né added doradjustingitheon of

d(10) = 1-5 pm. d(50), = 5-10.pm_and .d(90) = 20-30 30- 1 ng/nmL DOPG 9
ng/ nL sodi um?%’HF'gfg Pgéec‘&(BP%?'t'gB@"%Fﬂ’égé ipg‘ﬁ,"O' & B8 ilied Tor the
10 preservation of the composition. If necessary, further amounts of water can
be added (add 100%) to achieve the total volume of the composition, i.e. 5

mL.

Example 5
15 This Example of a typical suspension may contain per mL:

— 200 to 300 mg/mL of micronized A1-Cilengitide, e.g. micronized A1-
Cilengitide with a typical particle size distribution of d(10) = 1-5 pm, d(50)
= 5-10 ym, and d(90) = 20-30 pm, or micronized A1-Cilengitide with an
even more narrow particle size distribution optionally

20 — 1to 20 mg/mL DOPG

— optionally 9 mg/mL sodium chloride

— optionally 5 mg/mL phenol

— water for injection (add 100%)

The composition of Example 2 is preferably prepared by solubilization of

25 DOPG in water, preferably water for injection, at about room temperature or
preferably at slightly elevated temperature, e.g. at about 30°C or at about
40°C. After the solubilization, the solid A1-Cilengitide is added subsequently
under stirring. Preferably, the stirring is continued for 2 to 6 h. If desired, the
sodium chloride can then be added for adjusting the tonicity of the

30 composition and/or the phenol can be added for the preservation of the
composition. Then water is added (add 100%) i.e. until the total volume of 1

mL of the composition is obtained



WO 2011/ 069629PCT/ EP2010/ 007396 - 195 - was adm ni stered subcutaneously in
a pharmacokinetic study in mce (Goup A versus tw control groups (G oups
B and C) :wb-20Grweq9A (squares/ sc- DOPG 50 ng/ kg): Al- DOPGCTiHPegioti3de
suspensi on (200 ng/ m.1 ng/ nL DOPG, 94gulnlL DOPG in water for injection) by
SC admi ni stration at a dose of 50 ng/ KG Goup B (tilted
squares/iv-NaCl-5 ng/kg): Clengitide infusion solution ( ng/nL
S3-Cilengitide in isotonic sodiumchloride solution) by IV 10adm nistration
at a dose 5 mlﬁﬁleeroup C (triangles/sc-NaCl-10 ng/kg): Clengitide

I nfusi on sol uti on mg/ m. S3-Ci | engl tide in isot c%nl c sodium c%f%rrggle
sol uti on) byAgte &Hﬁidrmﬁhoci’tq’fdﬁaﬁt'fa& '~H8§9”3RI'§?§/tR@ elpwing stepsa® y
\Z,gléu OG%ZQPQ‘I{A@B%%%]S% - 19 - LI 9 i ?241 -- | -- 0' 926 |
5
1. Dissolution or solubilisation of solid DOPG in water under stirring at a
temperature between 20°C and 40°C
2. Addition of solid Cilengitide, preferably crystalline Cilengitide, more
preferably crystalline Cilengitide anhydrate and especially crystalline
10 Cilengitide of the form A1
3. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 24 h or more and especially 24 to 48 h
4. Addition of NaCl, generally about 9 mg/mL, to the suspension under
continued stirring, and optionally
15 5. Continuation of the stirring process (in order to prevent sedimentation
of the Cilengitide) until the suspension is filled in the respective
container, vial or the like.
Example 7
20 A preferred alternate method of manufacture comprises the following steps,
preferably in the given order:
1. Dissolution of solid DOPG in water under stirring at a temperature
between 20°C and 40°C
25 2. Addition of NaCl, generally about 9 mg/mL, to the suspension under
continued stirring
3. Addition of solid Cilengitide, preferably crystalline Cilengitide, more
preferably crystalline Cilengitide anhydrate and especially crystalline
Cilengitide of the form A1
30 4. Stirring of the obtained suspension until a stable particle distribution is

obtained, generally 24 h or more and especially 24 to 48 h, and

optionally
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5. Continuation of the stirring process (in order to prevent sedimentation

of the Cilengitide) until the suspension is filled in the respective

container, vial or the like

Example 8
An especially preferred method of manufacture comprises the following

steps, preferably in the given order:

Dissolution of solid DOPG in water under stirring at a temperature
between 20°C and 40°C

Addition of micronised Cilengitide, preferably micronised Cilengitide
anhydrate and especially micronised Cilengitide of the form A1
Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 4 h or more and especially 6 to 12 h

Addition of NaCl, generally about 9 mg/mL, to the suspension under
continued stirring, and optionally

Continuation of the stirring process (in order to prevent sedimentation
of the Cilengitide) until the suspension is filled in the respective

container, vial or the like.

Example 9
An especially preferred alternate method of manufacture comprises the

following steps, preferably in the given order:

Dissolution of solid DOPG in water under stirring at a temperature
between 20°C and 40°C

Addition of NaCl, generélly about 9 mg/mL, to the suspension under
continued stirring

Addition of micronised Cilengitide, preferably micronised Cilengitide

anhydrate and especially micronised Cilengitide of the form A1
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4. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 4 h or more and especially 6 to 12 h, and
optionally

5. Continuation of the stirring process (in order to prevent sedimentation
of the Cilengitide) until the suspension is filled in the respective

container, vial or the like

Example 10

This Example of a typical composition (6 mL) in the form of a suspension
comprising an amphiphilic compound and water may contain per mL:

— 200 mg/mL of micronized A1-Cilengitide, e.g. micronized A1-Cilengitide
with a typical particle size distribution of d(10) = 1-5 ym, d(50) = 5-10 um,
and d(90) = 20-30 um,

1 to 20 mg/mL DMPG

optionally 9 mg/mL sodium chloride

optionally 5 mg/mL phenol

— water for injection (add 100%)

The composition of Example 4 is preferably prepared by solubilization of the
DMPG in water, preferably water for injection, at about room temperature or
preferably at slightly elevated temperature, e.g. at about at about 30°C or at
about 40°C. After the solubilization, the micronized A1-Cilengitide (1000 mg)
is added subsequently under stirring. Preferably, the stirring is continued for
4 to 20 h. If desired, the sodium chloride can then be added for adjusting the
tonicity of decomposition and/or the phenol can be added for the

preservation of the composition. If necessary, further amounts of water can

be added (add 100%) to achieve the total volume of the composition, i.e. 5

mL.

Example 11

This Example of a typical suspension may contain per mL:

— 200 to 300 mg/mL of micronized A1-Cilengitide, e.g. micronized A1-
Cilengitide with a typical particle size distribution of d(10) = 1-5 pm, d(50)
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= 5-10 pm, and d(90) = 20-30 um, or micronized A1-Cilengitide with an
even more narrow particle size distribution optionally
— 1to 20 mg/mL DMPG
— optionally 9 mg/mL sodium chloride
— optionally 5 mg/mL phenol
— water for injection (add 100%)
The composition of Example 2 is preferably prepared by solubilization of
DMPG in water, preferably water for injection, at about room temperature or
preferably at slightly elevated temperature, e.g. at about 30°C or at about
40°C. After the solubilization, the solid A1-Cilengitide is added subsequently
under stirring. Preferably, the stirring is continued for 2 to 6 h. If desired, the
sodium chloride can then be added for adjusting the tonicity of the
composition and/or the phenol can be added for the preservation of the
composition. Then water is added (add 100%) i.e. until the total volume of 1

mL of the composition is obtained

Example 12
A preferred method of manufacture comprises the following steps, preferably

in the given order:

1. Dissolution or solubilisation of solid DMPG in water under stirring at a
temperature between 20°C and 40°C

2. Addition of solid Cilengitide, preferably crystalline Cilengitide, more
preferably crystalline Cilengitide anhydrate and especially crystalline
Cilengitide of the form A1

3. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 24 h or more and especially 24 to 48 h

4, Addition of NaCl, generally about 9 mg/mL, to the suspension under
continued stirring, and optionally

5. Continuation of the stirring process (in order to prevent sedimentation
of the Cilengitide) until the suspension is filled in the respective

container, vial or the like.

9' 77
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Example 13
A'preferred alternate method of manufacture comprises the following steps,

preferably in the given order:

1. Dissolution of solid DMPG in water under stirring at a temperature
between 20°C and 40°C
2. Addition of NaCl, generally about 9 mg/mL, to the suspension under

continued stirring

3. Addition of solid Cilengitide, preferably crystalline Cilengitide, more
preferably crystalline Cilengitide anhydrate and especially crystalline
Cilengitide of the form A1

4. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 24 h or more and especially 24 to 48 h, and
optionally _

5. Continuation of the stirring process (in order to prevent sedimentation

of the Cilengitide) until the suspension is filled in the respective

container, vial or the like

Example 14
An especially preferred method of manufacture comprises the following

steps, preferably in the given order:

1. Dissolution of solid DMPG in water under stirring at a temperature
between 20°C and 40°C
2. Addition of micronised Cilengitide, preferably micronised Cilengitide

anhydrate and especially micronised Cilengitide of the form A1

3. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 4 h or more and especially 6 to 12 h

4. Addition of NaCl, generally about 9 mg/mL, to the suspension under

continued stirring, and optionally



LO 1.9t. © OOQ79L 17'1.C4 CV 2673,3 | Vibt- COema Cilengitide IV
solution (8 ng/nL in 0,9% NaCl) Average of EMD 121974 (ng/nlL) 1 StdDev of
EMD 1219MoO(ng/osg29 1 Sanple size n Cilengitide |V sol eCirae2@8/o00tperL i n
0,9% NaCl) Average of EMD 121974 (pgbgl.) StdDev of EMD 121974 (ng/nl)
Sanple size n G lengitide A -DOPG suspension (200 ng/nL) Average of EMD
121974 (ng/ L) StdDev of EMD 121974 (ng/nmL) Sanple size n

5. Continuation of the stirring process (in order to prevent sedimentation
of the Cilengitide) until the suspension is filled in the respective

container, vial or the like.

5
Example 15
An especially preferred alternate method of manufacture comprises the
following steps, preferably in the given order:
10 1. Dissolution of solid DMPG in water under stirring at a temperature
between 20°C and 40°C
2. Addition of NaCl, generally about 9 mg/mL, to the suspension under
continued stirring
3. Addition of micronised Cilengitide, preferably micronised Cilengitide
15 anhydrate and especially micronised Cilengitide of the form A1
4. Stirring of the obtained suspension until a stable particle distribution is
obtained, generally 4 h or more and especially 6 to 12 h, and
optionally
5. Continuation of the stirring process (in order to prevent sedimentation
20 of the Cilengitide) until the suspension is filled in the respective
container, vial or the like
Example 16
25 Pharmacokinetic study in mice
A composition/formulation composed of
— 200 micronized A1-Cilengitide with a typical particle size distribution of
d(10) = 1-5 pm, d(50) = 5-10 pm, and d(90) = 20-30 ym
30 - 1 mg/mL DOPG

9 mg/mL sodium chloride

water for injection,
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was administered subcutaneously in a pharmacokinetic study in mice (Group

A) versus two control groups (Groups B and C):

5 — Group A (squares/sc-DOPG-50 mg/kg): A1-DOPG-Cilengitide suspension
(200 mg/mL A1-Cilengitide, 1 mg/mL DOPG, 9 mg/mL DOPG in water for
injection) by SC administration at a dose of 50 mg/KG. '

— Group B (tilted squares/iv-NaCl-5 mg/kg): Cilengitide infusion solution (8
mg/mL S3-Cilengitide in isotonic sodium chloride solution) by IV
10 administration at a dose 5 mg/KG
— Group C (triangles/sc-NaCl-10 mg/kg): Cilengitide infusion solution (8
mg/mL S3-Cilengitide in isotonic sodium chloride solution) by SC
administration at a dose 10 mg/KG
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WO 2011/ 069629PCT/ EP2010/ 007396 - 197 - G oup A on Al-DOPG Ci | engitide
suspensi on shows close to conplete (> 98 % bioavailability with a

sust ai nedwoebsaases2pr of i | e conpared-to |.V. infusion of PBam/EPIANONI3Q6
Clengitide solution (8 ng/nL). The_qbgerved t(max) of Al-DOPG suspension
is conparable to the isotonic Cilengitide solution (8 ng/nL), as both
formul ations contain readily dissolved drug which is instantly avail able
for absorption, also resulting into conparable c(max) val ues.
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Group A on A1-DOPG-Cilengitide suspension shows close to complete (> 98
%) bioavailability with a sustained-release profile compared to I.V. infusion of
an isotonic Cilengitide solution (8 mg/mL). The observed t(max) of A1-DOPG
suspension is comparable to the isotonic Cilengitide solution (8 mg/mL), as
both formulations contain readily dissolved drug' which is instantly available
for absorption, also resulting into comparable c(max) values. A1-DOPG-
Cilengitide suspension truly provides a controlled-/sustained drug release
resulting in in-vivo drug concentrations above 1000 ng/mL up over 8 hours
as a pronounced advantage over any isotonic Cilengitide solution (8 mg/mL)
intended for V. infusion.

Furthermore, A1-DOPG suspensions were tested in in-vitro ayB3/5 receptor
assays showing that the specific activity of the Cilengitide in these

suspensions is maitained.

Example 17
Pharmacokinetic study in Monkeys
= Composition (Suspension) administered
— Cilengitide: 300 mg/mL
- DMPG: 2 mg/mL
— Phenol: 0.5%
— NaCl: 0.9%
» Species/strain and number of animals
— Monkey, Cynomolgus
» Dose: 12 mg/kg (40 pL suspension / kg)
= Sampling time points: 0.25, 0.5, 2, 4, 8 hours post dose:

Time
(h)
0.250 | 0.500 | 2.00 | 4.00 | 8.00
Dose MSC1097999
Animal_No | (mg/kg) (ng/mL)
583 11.8 586 967 892 605 537
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Exanpl e 18: 5Crystallization of the inner salt fromthe hydrochloride 1.25
g of cyclo-(Arg-Q3 y-Asp-DPhe-NMeval) x HCI are dissolved in 10 ml water. By
use of comO.20H¢eeE@as anmonia pH is adjusted to -6.8. Af PET/EPR@NMDITIGo OVer
night at 4 C, crystals appear, whicbh4gge separated by filtration, washed
with ice-cold water, and dried on air. Mther liquor is concentrated to
10yi el d additional crystalline product. Exanple 19: Crystallization of the
inner salt fromthe trifluoroacetate 1.41 g cycl o-(Arg-Qd y-Asp- DPhe- NMeVal )
X TEA are dissolved in 10 m 15water. By use of conc. aqueous ammonia pHis
adjusted to -6.8. After standing over night at anbient tenperature,

crystal s appear, which are separated by filtration, washed with ice-cold
wat er, and dExampd@18tr. Mdther |iquor is concentrated to yield addition

talli i 20Exanpl e 20: hi ti f the i
cai't es0ao EnEEhEzRTERPE R frichsan kBT IBREBER ool ved i n 100 T
wat er and pH a6jglisf &tlb-QArg-GhLASHIIPREMNNEBap & HENgres@ibsblved in $0inmf used

with aid of punp A onto a 2-punp gradi ent system RP-HPLC col um
25( Li chr osorWaikrgBy vsemf coog280uequs @nmania bl isradjusteditarsB.After wat er

ar adi ent of TangEbrerhig ad CELERP a0pegh Wit afe PP St 87 Al o 1 <
at 215/ 254 mwashediaithdos-celdewatdr] gad dded s sipaiether iquonig conepatrateddod of 2-
propanol from pool crystalline inner salt cyclo-(Arg-dy-Asp-DPhe- NMeVal )

30pr ec'Wi t at Weldagditienalgrysdtallisg ms9dweti t rati on. Mother liquor is
concentrated to yield additional crystalline product. Exanple 21. WD
2011/ 069629PCT/ EP2010/ 007396 - 199 - Production of crystals of the inner
salt froma Exampleddt mxture | g cyclo-(Arg-Qd y-Asp-DPhe-NweVal) is
di ssol ved in_20n wat er/ Z-Er opanol 8:2 vol at 40C. After 2 days at RT (25C)
crystal | i ne eptgiallizatiensotthetnersaltirom:the frifluoroacetate
1.41 g cyclo-(Arg-Gly-Asp-DPhe-NMeVal) x TFA are dissolved in 10 ml
15 water. By use of conc. aqueous ammonia pH is adjusted to ~6.8. After
standing over night at ambient temperature, crystais appear, which are
separated by filtration, washed with ice-cold water, and dried on air. Mother

liquor is concentrated to yield addition crystalline product.

20 Example 20:
Chromatographic production of the inner salt
5.04 g cyclo-(Arg-Gly-Asp-DPhe-NMeVal) x TFA are dissolved in 100 mi
water and pH adjusted to ~ 7.0 with 25% NH3 aq. The solution is infused
with aid of pump A onto a 2-pump gradient system RP-HPLC column
25 (Lichrosorb RP8 (10um) 50x250mm). First, column_is eluted with water,
second, chromatographic purification of compound is by elution with a
gradient of 15-25% 2-propanol in water at 20 mi/min in 2 hrs. Detection is at
215/254 nm. Fractions are collected énd pooled. During evaporation of 2-
propanol from pool crystalline inner salt cyclo-(Arg-Gly-Asp-DPhe-NMeVal)
precipitates and is collected by filtration. Mother liquor is concentrated to

30
yield additional crystalline product.

Example 21:



X-ray structure determ nation of inner salt A crystal fromcrystalline form
S3 is selected for x-ray analysis. Correct 10coval ent structure of the
pepti de awmo 20tmfses2oat i on of the product in crystalline ®oriER2&HhatBIchowed a
tetrahydrate has formed with 4 peptideg._per crystal unit. nol

formul aC27HA0NB07x 4 H20 nmol wei ght 661. 25 15crystal size(0.65x0.45x008) mB
tenp298 K diffractoneter Nonius - CAD4 raysMb Ka | engthO. 71093 A
20monochrome graphit crystal orthorhonbic groupP21 2/ 2/ latticea 9.640(2) A

b 13.853(3) Prodhictidn 2E@rpstals of tRe irmé0altfron af cé-8olvishtmixtdreof formul a
Id per unit cell 4 WO 2011/ 069629PCT/ EP2010/ 007396 - 200 - a) Form S3 of

Gl engitide ¢@68YSe-(659-GIvAsPolPoeNMeVah s dissobiedsinmlovatesi2- wrﬁpanol
Met hanol / Wt A t t d
E hanol 1 vat ef 2oi0) el 0" GtAReb X iayg 3t (P (R CEplstalfify fofibtndinids 18 11 1T "

SApprox. 500pregipitatéchr m Al of Cilengitide are dispersed in 5 nl solvent at
roomtenperature. The dispersion is stirred for the nentioned tinme by a
magnetic stirrer and finally filtered. b) Additionally form S3 can be
manuf act ur edgfy, "ﬁ)qgg? itive slurry conversion experinments with a m xture of
a pseudopol ynorp orm (for

X-ray structure determination of inner salt

A crystal from crystalline form S3 is selected for x-ray analysis. Correct

10 covalent structure of the peptide and conformation of the product in
crystalline solid state showed a tetrahydrate has formed with 4 peptides per
crystal unit.
mol formula C27H40NsO7 x 4 H,0O
mol weight: 661.25

15 crystal size  (0.65x0.45x008)mm>

temp 298 K
diffractometer Nonius — CAD4
rays Mo Ka
length 0.71093 A
20 monochrome  graphit
crystal orthorhombic
group P2,2, 2y
lattice a 9.640(2) A
b 13.853(3) A
25 c 25.910(6) A
a=B=y=90°

mols of the compound of formula Id per unit cell 4

Example 23:

30 Procedure to obtain pseudopolymorphic forms by stirring in

Methanol/Water and Ethanol/Water mixtures



10exanple Si, S2, S3 or mxtures of these) with formA (1: 1) in

Wat er / Met hanol and Water/ Et hanol m xtures wth different al cohol contents
at di fferwot2otiewp@pat ures. Approx. 20.ng of a pseudopol yeomp2é10/06een (f or
exanple Si, S2, sa or 15m xtures of_bhgse) and 20 ng of form Al of
Cilengitide are dispersed in 300 pl Water/al cohol m xture at O C or room
t enperat ure (25C). The dispersion is stirred for 24 h and additionally for
3 weeks at RT (25C) (long-term experinment) by a magnetic stirrer and

finally filt®rmstm S3 of CilehgititRe £a1 be\wbbdinédBlyssIlini ceavistisionofiemfformtAre
experinments leading to form S3 20are listed. solvent in the m xture with

Water 0 C fop alMeétyarr@t/WatermlMe@O Vo : 30 Wit Aett oot daws stiingoline®- 100
W th vater o FfaryeRiptitfe 6g 35 46 93 %5 Tor 8 UA shifinbtine? X1 ur e
5 Approx. 500 mg of form A1 of Cilengitide are dispersed in 5 ml solvent at
room temperature. The dispersion is stirred for the mentioned time by a
magnetic stirrer and finally filtered.
b) Additionally form S3 can be manufactured by competitive slurry
conversion experiments with a mixture of a pseudopolymorphic form (for
10 example S1, S2, S3 or mixtures of these) with form A1 (1 : 1) in
Water/Methanol and Water/Ethanol mixtures with different alcohol contents

at different temperatures.

Approx. 20 mg of a pseudopolymorphic form (for example S1, S2, S3 or

15 mixtures of these) and 20 mg of form A1 of Cilengitide are dispersed in 300
Ul Water/alcohol mixture at 0 °C or room temperature (25°C). The dispersion
is stirred for 24 h and additionally for 3 weeks at RT (25°C) (long-term
experiment) by a magnetic stirrer and finally filtered
In the following table the conditions for the experiments leading to form S3

20 are listed.

solvent in 0 °C for 1 RT for 1 day | RT for 3
the mixture | day weeks
with Water
Methanol 40-100v% [ 60-100v% | 60-100 v%
Water ad. 100v% | ad. 100v% | ad. 100 v%
25 solvent in 0°Cfor1 RT for 1 day | RT for 3
the mixture | day weeks
with Water
Ethanol 20-80 v% 40-80 v% 40-70 v%
Water ad. 100v% | ad. 100v% [ ad. 100 v%
c) In contrast thereto, under the following conditions, none of the
30 pseudopolymorphic forms could be obtained, but essentially pure anhydrate

A1 is formed instead.

Approx. 20 mg of a pseudopolymorphic form (for example S1, S2, S3 or

mixtures of these) and 20 mg of form A1 of Cilengitide are dispersed in 300



Et hanol 20-80 v% 40-80 v% 40-70 v% Water ad. 100 v% ad. 100 v% ad. 100 v%
c) In contrast thereto, under the foll ow ng conditions, none of the
30pseudopabDyenaroehize f orns coul d be obtai ned, but essent ipalrippP2@une73aenhydr at e
Al is formed instead. Approx. 20 ng_efqa pseudopol ynorphic form (for
exanple Si, S2, 53 or m xtures of these) and 20 ng of form Al of
Cilengitide are dispersed in 300 WD 2011/ 069629PCT/ EP2010/ 007396 - 201 -

pl Water/al cohol mxture at 50 C. The dispersion is stirred for 24 h by a
magneti c stiprsateafdcdhdiahixiuréidtbered THedibpérsict isastirre@l forlUeh bye
condltlons for t he experinents leading to formAl are |listed. 10 Vater
"ad. 100 vosmageetic stirrer apd fisalinfliter@dt er |s added to the before specified
amount of so | nmount to
make up for Ilfolgetfsﬂs‘pﬂp %B%ggyg%%?\'}{gngof vent fenﬁé’ﬁ'tg I%ur e?J t??@g#gl e 24:
Procedgr e t oaistéd. f or m S1 by condi tioni ng experinents under Mt hanol

at nosphere in an desiccator Approx. 1 g of a pseudopol ym)rphl c form
(for exanple S2,—S3—eor—mxtures—of these)—are—dri essi cat or above

silica gel. Then solentim: er | 20 "¢ dorck of ed| S9¥entim de?ocgaff’bﬂ V\Lth 100 %

Met hanol vapour aﬂf‘ HE& e| 8% 5 days. | the mixture
ater with Water

Methanol 90-100 v% Ethanol 90-100 v%

Water - ad. 100 v% Water ad. 100 v%

10
Water "ad. 100 v%" preferably means that water is added to the before

specified amount of solvent other than water (in volume percent (v%)) in an

amount to make up for 100 v% of the respective solvent/water mixture.

15 Example 24:
Procedure to obtain form S1 by conditioning experiments under
Methanol atmosphere in an desiccator
Approx. 1 g of a pseudopolymorphic form (for example S2, S3 or mixtures of
these) are dried in an dessicator above silica gel. Then the material is stored

20 in an desiccator with 100 % Methanol vapour atmosphere for 5 days.

Example 25:
Procedure to obtain form S2 by conditioning experiments under
Ethanol atmosphere in an desiccator

25 Approx. 1 g of a pseudopolymorphic form (for example S3, S1, or mixtures of
these) are dried in an dessicator above silica gel. Then the material is stored

in an desiccator with 100 % Ethanol vapour atmosphere for 5 days.

Example 26:

30 Procedure to convert A1/S3 polymorphic mixtures to S3 by stirring in
ethanol/water mixtures
Cilengitide (mixture of polymorph A1 and S3, 275,5 g) is suspended in a
mixture of deionized water (700 ml) and ethanol (700 ml). The suspension is



Exanpl e 25: Procedure to obtain form S2 by conditioni ng experinents under
Et hanol at nosphere in an desiccator 25Approx. 1 g of a pseudopol ynorphic
form (f orwexanmplégs2$3, Si, or m xtures of these) are dri @dTiER2@0/00836i cat or
above silica gel. Then the material _bgpstored in an desiccator with 100 %
Et hanol vapour atnosphere for 5 days. Exanple 26: 30Procedure to convert
Al/ S3 pol ynorphic m xtures to S3 by stirring in ethanol/water m xtures
Clengitide (m xture of polynorph Al and S3, 275,5 g) is suspended in a

m xture of deiretl debonitehpéréirento) 2amdard fieaPbodlédqo B OC. THEepIdigERSI ON i S
WO 2011/ 069629PCT/ EP2010/ 007396 - 202 - stirred at roomtenperature for 24

h and then cgelaief by sycetionfiltraipn @ndtwashedwithiceld ethaggk Qryte ynder at i on
d hed wi o ¥i f 6 i el d
570 o of G 1 asguERl forci2'8 3 b B eRA HEE b LARUHER' Chofd o s 3! o

Exanpl g 27: BAOWfHPLO purity: €8,9s%yl | ine form Al by slurry conversion Form Al
of Cilengitide can be obtained by slurry conversion from

10pseudopol ynorphic fornms (for exanple Si, S2, S3 or m xtures.of these) in
Water at 25 %aiﬁgléa?r eased tenperature (50 C) accelerates the conversion
to formAIl. prox. “10 g of a pseudopol ynorphic form (for exanple Si, S2,

S3 or .m xt urManafadtoee of Griystallinafotrnd®1 byesldrspesneersion 50 nl  dei oni sed
wat er at 15roomtenperature. The dispersion is stirred for 24 h by a
magnetic stifrQ&h Aa% é'ﬂerﬂﬂ"l'ciﬁ £ Peaained Dyt lermy SONKBIRIRNERTY e of

O ystalyi ne dos HoflonoGIPRIS! (16 Sy SLVETE] BPmpANesCof gsephe orm
form can be nanhufactured by conpetitive slurry conversion experinments
wi th a m xt Waterfata2$p8Seulo pudrease tempé ratune (50 °Grantelerateis, th62, S3 or

m xt ures of thesg. agdel %\]1 1) in Acetone, Acetonitrile, |sopropanol,
physi ol ogi cafP'N&E&'O84P IPTBA\ Phosphate buffer (pH 7.4) and 1 : 1 (v : V)

m xtures of ASHLRNE0 ¢6LA PBLhddPSymbRSHIE PR Eor Bkapleater 52588 JrT (25C) .
mixtures of these) of Cilengitide are dispersed in 50 ml deionised water at
15 room temperature. The dispersion is stirred for 24 h by a magnetic stirrer and

finally filtered.

Example 28:
Manufacture of Crystalline form A1 by competitive slurry conversion
20 Also the pure form form A1 can be manufactured by competitive slurry
conversion experiments with a mixture of a pseudopolymorphic form (for
example S1, S2, S3 or mixtures of these) and A1 (1 : 1) in Acetone,
Acetonitrile, Isopropanol, physiological NaCl solution, Phosphate buffer (pH
7.4) and 1 : 1 (v : v) mixtures of Acetone, Acetonitrile, Isopropanol with Water
25 at RT (25°C).
Approx. 20 mg of a pseudopolymorphic form (for example S1, S2, S3 or
mixtures of these) and 20 mg of form A1 of Cilengitide are dispersed in 200-
700 pl solvent at room temperature. The dispersion is stirred for 5 days and
additionally 26 days (long-term experiment) at RT (25°C) by a magnetic
30 stirrer and finally filtered. '

Example 29:

Competitive slurry conversion



Approx. 20 ng of a pseudopol ynorphic form (for exanple 51, S2, S3 or

m xtures of these) and 20 ng of formAl of Clengitide are dispersed in
200- 700 wb 2080l0s60629 at room tenperature. The di spersi onPCI/EPROWMOGTIIE Or 5
days and additionally 26 days (long:-bggm experinent) at RT (25C) by a
magnetic 30stirrer and finally filtered. Exanple 29: Conpetitive slurry
conversion WO 2011/ 069629PCT/ EP2010/ 007396 - 203 - Additionally form Al
can be manufactured by conpetitive slurry conversion experinments with a

m xture of aAmmwnn:rgo«oyrﬁmpbhﬁ bleoman(faetured yesmpBetitive2siusy convelsidrur es  of
these) and form Al 1) in Water/Methanol and 5Wat er/Et hanol mixtures
with differegMPredl IW'MMN%leacﬂsﬁluépéﬁ'fyni%ﬁﬁ@rf&fmr(&r exXamRIBS ol | owi ng’

tabl e the co§§l HRS %;ﬁ e d| t &g% Al are

listed. solVvén Blgﬂﬁ%'%ﬁ?err% Qﬁjr eggnébﬁ‘? e1@ 198rwi{é§ay ﬁ?i%dln day RT

for 3 xeeks \Batér/Ethandl nlmstufwwmlmdiffdben%lﬁeﬁﬂ od%t@nté@atvﬂﬂ@eﬁt) v% wat er 100
He

v% ad. 100 v% ad. 100 v
° te?nperatures In ‘the following table the conditions for the experiments

leading to the pure form A1 are listed.

solvent in 0 °C for1 RT for 1 day | RT for 3 50 °C for 1
the mixture | day weeks day
with Water
10 Methanol 0v% 0-50 v% 0-40 v% 0-70 v%
water 100 v% ad. 100v% | ad.100v% [ ad. 100 v%
solvent in 0 °Cfor1 RT for 1 day | RT for 3 50 °C for 1
the mixture | day weeks day
with Water
Ethanol 0-10 v% 0-30 v% 0-20 v% 0-80 v%
water ad. 100v% |ad.100v% |ad. 100v% | ad. 100 v%
15
Approx. 20 mg of a pseudopolymorphic form (for example S1, S2, S3 or
mixtures of these) and 20 mg of form A1 of Cilengitide are dispersed in 300
ul Water/alcohol mixture at 0 °C, room temperature and 50 °C. The
dispersion is stirred for 24 h and additionally for 3 weeks at RT (25°C) (long-
20 term experiment) by a magnetic stirrer and finally filtered.

Example 30:
Procedure to obtain Crystalline form S3 including crystallization from
ethanol/water mixtures
25 Cyclo-(Arg-Gly-Asp-DPhe-NMeVal) x TFA x H,SO,4 (400 g) is dissolved in
water (1600 ml) at 59 °C. The pH is adjusted to pH = 6,8 by addition of
aqueous ammonia (30%). Methanol (9600 ml) is added to the solution over a
period of 3 h. The obtained mixture is cooled to 23 °C within 3 h and stirred
at this temperature over night. Then, the mixture is cooled to 5 °C and stirred
30 another 2 h. The precipitated raw product is isolated by sucction filtration and
washed with cold methanol. Drying under vaccuum for 48 h at 50 °C yields
335 g of Cilengitide (crystalline form S3, HPLC: 99,8 %).



ad. 100 v% solvent in the mxture with Water O C for 1 day RT for 1 day RT
for 3 weeks 50 C for 1 day Ethanol 0-10 v% 0-30 v% 0-20 v% 0-80 v% wat er
ad. 100 woad11/bo9v% ad. 100 v' Yo ad. 100 v% 15 Appr oeCTA20m0/001396
pseudopol ynorphic form (for exanple_9pg.S2, S3 or mi xtures of these) and 20
ng of formAl of Clengitide are dispersed in 300 pl Water/al cohol m xture
at 0 C, roomtenperature and 50 C. The dispersion is stirred for 24 h and
additionally for 3 weeks at RT (25C) (long- 20term experinent) by a

magneti c st iTHefavaRthtéhalo3B% d)iis dissetedbnavatee(BD7 g atcE8IRC eMetharidl ai n
Crystalline form S3 including crystallization fraom ethanol/water .m xtures

25Cycl o- ( Ar 8840 mi js agiged $9lutiorypxesa heded of 8 Yye thus PE'.E’Sf’ved in
Aqusous ammoekeaisD's el REgkH (o3BT Wi 3 haEt B s RifbbItis
peri odg of 3 dver ightoBhaisusdensiohus therscaaled ¢al 5t°C agd stimed Honadotheadd.
stirred at t'mes }OeCIH:())?{ aitsgl’a?eé) ersurc]:i: grtm ﬁltl:erlrt}gﬂ’antdhv?/as .é( \lljvlitﬁ ringth%(r)\g .ed to 5 C
and stirred P S y
Drying under vaccuum for 48 h at 60 °C yields 309 g of Cilengitide
(crystalline form S3, HPLC: 99,9 %, 3,8 % MeOH, IC: < 0,1 % CI’, 0,0007 %
TFA and 10,3 % SO,).
10 The 150 g of the above obtained material are dissolved in water (600 ml) and
ethanol (600 ml) at 56 °C. The mixture is cooled to 23 °C within 3 h and
stirred over night. The mixture (suspension) is cooled to 5 °C and stirred for
2 h at this temperature. The product is isolated by sucction filtration and
washed with cold water. Drying under vaccuum for 48 h at 60 °C yields
15 115,4 g of Cilengitide (crystalline form S3, < 0,05 % Methanol, 5,3 % EtOH
IC: <0,01 % CI', <0,0011 % TFA, 0,34 % SO,). '

Example 31:
Manufacture of Crystalline form A1 by crystallization from water

20 A preferred and very efficient method to obtain A1 is by crystallization from
water starting from the raw material of Cilengitide as it evolves from the
manufacuring processes:
Raw Cilengitide (300 g, either amorphous material, form S3 or mixtures
thereof) are dissolved in deionized water (1200 ml) at 58 °C. The solution is

25 cooled to 23 °C within 3 h and stirred at this temperature over night. The
suspension is then cooled to 5 °C and stirred for 2 h at this temperature. The
product is isolated by sucction filtration and washed with cold deionized
water. Drying under vaccuum for 48 h at 50 °C yields about 230 g of
Cilengitide (crystal form A1, < 0,001 % TFA, 0,22 % SO, 0,06 %

30 Ammonium, 99 % HPLC purity, 0,027 % water).

Example 32:

Dynamic Vapour Experiments of crystalline form S3



30another 2 h. The precipitated raw product is isolated by sucction
filtration and washed wth cold nethanol. Drying under vaccuum for 48 h at
50 C yi elwo 288%6g620f Ci | engitide (crystalline form S3, PPLEP2&9/08739§. WO
2011/ 069629PCT/ EP2010/ 007396 - 204 - gge_ raw material (335 g) is dissolved
in water (1507 g) at 58 C. Methanol (2 40 M) is added to the solution over
a period of 3 h. The thus forned suspension is then cooled to 23 Cwithin 3
h and stirred at this tenperature 5over night. The suspension is then

cooled to 5 £smg D‘I/Sﬂ%‘?&érﬁ'is 888y f1'the diinahievapQSiperitndit8 rég &diky

sucction filtration and washed wi th nethanol. Drying under vaccuum for 48 h
at 60 C yi el gystadimefosn 3. Bigjrasulis hayeyhsaen obtamedobyrsiepdartechnigies % 3, 8

% MeOH, | C 9 . % - .0, 3 9 . > f, the
above obt a rnoresibEdp e Mifich Fy@fbrind theéShampeaiicd sl oo
m) atg56 C WIilbg-VEN! Weinhsint 2008 (Chaptés 9CwWatehMapduhSanstiost ahted over
ni ght. The m'>f§ture (suspension) is cooled to 5 C and stirred for 2 h at

thi s tenper deifrencentheiesiu¥fatesVapeunpeiptiop bahaviqusshpwst a lassHf waler washed

with cold 00 o[Ige ' 4 g of
Gl engiti df‘?ﬂey%‘%sﬂ#n8“?@?%‘@?‘*‘%{?‘8@%@9 Egeg%go,@/‘& %;63&}? E@S‘ﬂéﬁ'@@o, 01 %
C -, <0, 001ladéorption bydé thei®(d)shorman bes&hbly\binwatet moleculés (o stGtii)ne
formAl by crystallization fr water 20A preferred and very efficient

met hod to oHPéﬁ‘?\?ﬁ&'c? ?i S%V@It?/gﬂ]hlhi‘i@%ﬁ?%?ﬂ feserpticRcysiedhera s 3 lass the raw
materi al of Rid AABURE Sewater IVA¥OV fosuE ges: Raw
Gl engﬁi de6§j300 g, either ramr%hoégég?%ogpsoﬁm(gg ?ﬂ%ﬁfﬂgr{nﬁ(r\s?:ét her eof )
are di ssol vedisplaye@imhigusd 28at er (1200 m) at 58 C. The solution is
25cooled to 23 Cwithin 3 h and stirred at this tenperature over night. The
suspension is then cooled to 5 C and stirred for 2 h at this tenperature.
The product Exampfe 88ed by sucction filtration and washed with cold

dei oni zed water. Drying under vaccuumfor 48 h at 50 C yields about 230 g
of G| engitiBynamigYapourdxpetiments of trystaline forp2 S% SO4, 0, 06 %

LRI 8 . T R O A O 2 e N
results are obtained by standard techniques as described in Rolf Hilfiker,
‘Polymorphism in the Pharmaceutical Industry’, Wiley-VCH. Weinheim 2006
(Chapter 9: Water Vapour Sorption, and references therein). Water Vapour
Sorption behaviour shows a mass loss of approx. 8 wt% in the first

20 desorption cycle, which is slightly lower than the observed Methanol mass
gain in the Methanol Vapour Sorption experiment. Upon water vapour
adsorption, an assembly of water molecules in the lattice is observed, with a
maximum weight gain of approx. 8 wt% at elevated rh. In the second
desorption cycle a total mass loss of approx. 9.9 wt% is observed. For a

25 Cilengitide Dihydrate Di-Methanolate, the calculated Methanol content
equals 9.3 wt%. Water Vapor Sorption isotherm (25 °C) of form S1 is
displayed below.

Example 34:

30 Dynamic Vapour Experiments of crystalline form S2
A SMS DVS Intrinsic is used for the dynamic vapour experiments. The
results are obtained by standard techniques as described in Rolf Hilfiker,
‘Polymorphism in the Pharmaceutical Industry’, Wiley-VCH. Weinheim 2006



- 205 - A SM5 DVS | systemis used for the dynam c vapour experinents
regarding crystalline form S3. The results have been obtai ned by standard
t echni quesoasidesepi bed in Rolf H ffiker, 'Polynorphi smpCh/EPR&0/007396
Pharmaceutical Industry', 5WI ey-VCHpghéi nhei m 2006 (Chapter 9: Water
Vapour Sorption, and references therein). Water Vapour Sorption behavi our
shows a | oss of water nolecules (ca. 9 % within the initial drying step
(0% rh). During the water adsorption cycle there is shown an assenbly of
wat er nol ecu{Girapten9: \Watet %?o@r Soptibat ang eeferersdcavthbasing. IWaﬂem \Mdpousecond
desorption CéCIe there is a loss of 10this anount of water ter Vapor
Sor pti on i soPAEtANbehayoyrshayys3 massdoss ehpRPX. Prp Wtédf‘éh? rs"Exarrpl e 33:

V. t f
DM © VepOUES FERSH B St £1RERH Vi 5B ER NSRS S © 1S
st andagd t ecﬁmmya@sudsgcptldleelxpmlnm& Uiionfwéter vap&ot gdsorptios,nan n t he

Ph t I t h 006 (. Chapt 9: \Wat V
B et B e M o g T BO38 L haR S vapour
Tess | 05s of waRi Qain Bf pdfok6IA ok it SloRRES HOIIRIHE ReEYAY BesUte dyele

slightly I ower than the observed Methanol nmass gain in the Methanol Vapour
Sor pti on expetotabmassUpss ofvaprioxy8iZout’ ssisbsenviednFora CilengitisleyDitlydvateer

I I I ' b h f
B w6 at el DS mpralatey g FCURR Eandh baofol SAyBICH 48,80k WAl andC o0
appr ox 89 9 Bbfftion iSBERINEDS E)of Forky 2l lgféﬁﬂﬁlb/ﬂ&l %I@)er ate Di - Methanol ate,

t he cal ul at ed I\/bt hanol content equals 9.3 Wat er Vapor Sorption
i sotherm (25 C) of form Sl is displayed bel ow. Exanple 34: 30Dynami c Vapour

dynar o vapobta bR KrAT SHidhRE deriRindlion o M Bty ABCE0 1”1 e ques
as descri bedAigrystal frohI ¢riysigfiine foltal AT selectadifor Xh@g .aCibrree!
I ndustry', WIey-VCH Winheim 2006 W) 2011/069629 P2010/ 007396 - 206

- (Chapt er 960\M@efrstvemémofsbemqp@ﬁe am%pcrrzfpen@mgftheem@ﬂﬁy iMvat er Vapour
rption beh f Sq d@g@r
desorpﬂ?on C@r&%&ﬂwﬁ} F’Iﬂslslgt{@ﬁéw&?%an he ob@ée%rI?g Ic—_IVIIIlII{ﬁ h'byEIbzaefp'uHén in the
5Et hanol Vapperrch@te;bUnan experinent. Upon water vapour adsorptlon an
mol formula C27H40NgO7
mol weight 588.67

crystal size (0.30x0.24x0.24)mm3

20 temp 298 K
diffractometer XCalibur — Oxford Diffration
rays Mo Ka
length 0.71093 A
monochrome  graphit
25 crystal orthorhombic
group P 24242
lattice a 9.7944(5) A

b 15.3877(7) A
c 19.5090(2) A
30 a=B=y=90°

mols of the compound of formula Id per unit cell 4



assenbly of water nolecules in the lattice is observed, with a maxi num
wei ght gain of approx. 6.4 wt% at elevated rh. In the second desorption
cycl e a twoabiwvmse9l oss of approx. 9.2 w % is observed. PEDEP201TIDBOGI t | de
D hydrate Di -Ethanol ate, the cal cul atgg Et hanol content equals 12.5 W %
Wat er Vapor 10Sorption isotherm (25 C) of formS2 is displayed bel ow
Exanple 35 X-ray structure determ nation of the anhydrate A crystal from
crystalline formAl is selected for X-ray analysis. Correct coval ent
structure of the peptide and conf or rRdtept Chhimi&e product in 15crystalline
solid state showed a anhydrate has formed with 4 cycl opepti des per crystal
unit. nol fornmul aC27HAONBO7 nol wei ght 588. 67 crystal

si ze( 0. 30x0. 24x OQF%"Z‘%? X K di ffractoneter XCalibur - Oxford

Diffration réys?/ggf@a eng rﬁ@%ﬁéB A nmonochrone graphit

25crystsl or t horaohdita 99r% wh B2 ledxt ofé dligbpeptide, Sard didapepide HabvirdP a Holybiktyc
s

19.5090(2) A 30a=13 =y= m)l s of he c d of fornmula Id per unit cell
4 WD 2011/ 0696'2‘9%?[&#3 ! ahg ’CIvai s

b) 0.01 to 60 % of one or more |Ip0ph||IC and/or amphiphilic compounds having
a molar weight in the range of 200 g/mol to 2000 g/mol, and optionally c) 0 to
89 % of water, v

10 with the proviso that the sum of a), b) and c) sums up to 40 or more % of the

total composition.

2. Composition according to claim 1, wherein at least one of the lipophilic and/or
amphiphilic compounds according to b) comprises
15 a) a glycerol moiety,
) one or more fatty acid moieties, and/or

v) one or more fatty alcoho! moieties.

3. Composition according to claim 1 and/or claim 2, wherein at least one of the
20 lipophilic and/or amphiphilic compounds according to b) comprises a hydrophilic

moiety.

4. Composition according to claim 3, wherein the hydrophilic moiety comprises an
ethanolamine moiety, a choline moiety, a phosphatidyl moiety and/or a
25 sulfatidyl moiety, and/or a salt thereof.

5. Composition according to claim 3 to 4, wherein the hydrophilic moiety
comprises an phosphoethanolamine moiety, a phosphatidylcholine moiety, a
phosphatidylglycerol moiety and/or a sulfatidylglycerol moiety, and/or a salt

30 thereof

6. Composition according to one or more of claims 1 to 5, wherein the at least one

lipophilic compounds according to b) comprise one or more compounds



5 10 2. 15 3. 20 4. 25 5. 30 6. WO

2011/ 069629PCT/ EP2010/ 007396 -208- selected fromnatural oils and synthetic
oi | s, andwoiztumes9st her eof , and/ or wherein the at | east PomEPaNMPITING | i C
conpounds according to b) conprise angmgr nore conpounds sel ected from
anphi philic |ipids having phosphati dyl - pol yol

selected from natural oils and synthetic oils, and mixtures thereof, and/or
wherein the at least one amphiphilic compounds according to b) comprise one
or more compounds selected from amphiphilic lipids having phosphatidyl-polyol

5 or sulfatidyl-polyol groups as the hydrophilic part, and derivatives, salts and/or
alcoholates thereof.

7. Composition according to one or more of claims 1 to 6, comprising
a) 12 to 90 % of at least one oligopeptide,
10 b) 10 to 90 % of at least one lipophilic compound, preferably selected from
natural oils and synthetic oils, and mixtures thereof, and optionally
c) 0 to 30 % of water,
with the proviso that the sum of a), b) and ¢) sums up to 70 or more % of the
total composition.
15
8. Composition according to one or more of claims 1 to 6, comprising
a) 12 to 79.99 % of at least one oligopeptide,
b) 0.01 to 60 % of one or more amphiphilic compounds,
c) 20 to 89.9 % of water, \ A
20 with the proviso that the sum of a), b) and ¢) sums up to 70 or more % of the

total composition.

9. Composition comprising
a) 12 to 79.99 % of at least one oligopeptide,
25 b) 0.01 to 60 % of one or more amphiphilic compounds, selected from
b1) fatty acid mono-, di- or polyesters of phosphatidyl- or sulfatidyl-polyoles,
and derivatives, salts and/or alcoholates thereof, and
b2) fatty alcohol mono-, di- or polyethers of phosphatidyl- or sulfatidyl-polyoles,
and derivatives, salts and/or alcoholates thereof,
30 c) 20 to 89.9 % of water,
with the proviso that the sum of a), b) and c) sums up to 40 or more % of the

total weight of the composition.



50r sul fatidyl-polyol groups as the hydrophilic part, and derivatives,
salts and/or al coholates thereof. 7. Conposition according to one or nore
of cl ai rew@ 200/8962¢0nprising a) 12 to 90 % of at | east @0@/EPRéIGOPBPE i de,
10b) 10 to 90 % of at |east one |ipophylic conpound, preferably selected
fromnatural oils and synthetic oils, and m xtures thereof, and optionally
c) O0to 30 %of water, with the proviso that the sumof a), b) and c) suns
up to 70 or nore % of the total conposition. 15 8. Conposition according to

one or nore 1. Congpositicn ccdidingotoiaini 6@ndjorl® wheréh Bi@ phasphatidyleast one
ol i gopeptide, b) 0,01 to 60 % of one ar nore anphiphilic conpounds, c) 20
to 89.9 % of v@%"@tldym & A $plecteddraMat the sumof a), b) and c) suns

up to 70 or no 9 | 4d i 08inhi L ed a

12 10 79. 90 5 af PayRhosBflRlGl ccrarRAdsphag g BRkoggn R EL, =)
mor e agiphi phi | monopinpsphatidylglyterol, endioom bl) fatty acid nono-, di- or

pol yesters of osphat.i dyl - or l.f gt i.dy] - pal yol.es n erivatiyes, salts
and/ or al cohol EFBQR’tsH sf\tg&lgly(aqgilf%%al}qhgﬂg)lfcar%logau1fﬁﬁqggg/ca{q, P pol yet her s
of phosphat i dyhrorsuffdfid |¥gg}dpol yol es, and derivatives, salts and/or

al cohol ates thereof, 30C 0to 89.9 %of water, with the proviso that the
sumof a), b) and c) suns up to 40 or nore % of the total weight of the

conposition. 011/ 06 9PCT/ EP2010/ 0073 - 9 - 10 | tion
according t o1 1c&§"%ﬁ%51'{é%$g org!nq,\ﬁeorrbq f %%ée gﬁ&%ﬁ%ﬁeﬁﬁ‘g %M%e’em
sul fatj gyl - pol yahedatly Acids!aré lidbpena@ntly selected fro) the group consisting of oleic
pol yphosphat i dyl gl ycerol, triphosphati dyl gl ycerol, di phosphati dyl gl ycerol,
Smonophosphat i 89KdgMyEistielacich R@iritic ag)d,séegicpeid: Margaliy aedoprachic acid,
trisulfatidyl gh¥fighdlacidl ttbicAdidhdli¥ 68ihna ANGleARNGSY! @ ' dy! ol yeerol .
i) the fatty alcohols are independently selected from the group consisting of
oleic alcohol, myristic alcohol, palmitic alcohol, stearic alcohol, margaric
15 alcohol, arachic alcohol, behenic alcohol, erucic alcohol, linolic alcohol and
linolenic alcohol,
iii) the fatty acid moietys are independently selected from the acyl residues of
the fatty acids according to i), and/or
iv) the fatty alcohol moietys are independently selected from the alkyl residues

20 of the fatty alkohols according to ii).

12. Composition according to one or more of the preceeding claims, wherein
amphiphilic compounds and/or the fatty acid di- or polyesters of
polyphosphatidyl-polyoles are selected from the group consisting of

25 dioleoylphosphatidylglycerol, dimyristoylphosphatidylglycerol,
dimyristoylphosphatidylicholine, distearoylphosphatidylglycerol,
dioleoylglycerophosphocholine, dipalmitoylglycerophosphoglycerol,
distearoylglycerophosphoethanolamine , egg phosphatidylcholine and soy
phosphatidylcholine,

30 and the pharmaceutically acceptable dervatives, salts and/or alcoholates

thereof.



11. Conposition according to one or nore of the preceeding clains, wherein
10i) the fatty acids are independently selected fromthe group consisting
of ol ei c wWoOi2d11/089620stic acid, palmtic acid, stearic acipdI/ErPariganisee aci d,
arachic acid, behenic acid, erucic ag@-linolic acid and |inol enic acid,
and ii) the fatty al cohols are independently selected fromthe group
consisting of oleic alcohol, nyristic alcohol, palmtic alcohol, stearic
al cohol, margaric 15al cohol, arachic al cohol, behenic al cohol, erucic

al cohol , i ndBiCompositioh amecdrding td ene oraherehof the precgedihg clannsywherain

T oL oot PRI shgrgp e Sh PR By ot S RS ot 1Y e
i ndependent | y qﬁiwsc%ﬁamaww%@é%yé seRte e’ el gl Jowsrsmngldgohol S

according to ”c}‘@ ngom tion according to one or nor e of
preceegi ng cl aidieleoyiphosphatigiialyperol and dimpiistayiphasphatidyigiyceral,t y aci d di -

or polyesters q ti re selected fr Q
consi sting of @]eg@t;ﬁo ﬁﬁ%% |§%’I,yd€<fc§f§%l§?(ﬂa rvatives, sal?s and%r aﬁco%o?ate
di nyri st oyl phogpbrigfdyl gl ycerol , dinyri stoyl phosphati dyl chol i ne,

di st ear oyl phosphati dyl gl ycerol, di ol eoyl gl ycerophosphochol i ne,
di pal m t oyl gl ycer ophosphogl ycer ol , d|stearoylglycerophosphoethanolanlne ,

o0, pnosEraL S4B SRR R BTN AL BB ecoiapaly
) 201%069629%5’1;&!@6@0/ 007396 - 210 - 13. Conposition according to one or

nore of the pre eedlg ‘j gl ns, wherein anphi ph| I | o corr)pounds and/ or the
fatty acid di- @ OEPEE A MRYP GRS et & apdL)s selesteskiremom

the group conS|oe1t iH d acggflglgfy&ﬁg%gﬁ@ﬁg;égﬂyl gl ycer oI and

di myri st oyl phosp glycerol, drmaceutically acceptable
dervatives, saldd ;ﬂmﬂmeatlcaﬂycﬂcmzemle lescipidnts. 14. Conposition
according to one or nore of the preceeding clains, additionally

1OCorrpri sing d) 0 to 50 % of one or nore conpounds other than a), b) and

sel gct ed 156 OsmBbaitiBAACEBFARY t&éhébr%r’evcﬁ thE PrECBeRNivg clairhl,

pharna utically accetabl e excipients. 03|t|on according to one
or nore of the Q@meRi&dag ng cl ai ns,

d) 0 to 10 % of one or more compounds other than a), b) and c), selected
from pharmaceutically accetable excipients (d2).

20 16. Composition according to one or more of the preceeding claims, wh'erein
at least 10 % of the contained oligopeptide according to a) is present in
the composition in a suspended or suspendable solid form at a

temperature of 20 °C.

25 17.Composition according to one or more of the preceeding claims, wherein
the oligopeptide comprises the Arg-Gly-Asp-subsequence.

18. Composition according to one or more of the preceeding claims, wherein
the oligopeptide is a cyclic oligopeptide.
30
19. Composition according to one or more of the preceeding claims, wherein
the oligopeptide or cyclic oligopeptide is selected from the group
consisting of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), cyclo-(Arg-Gly-Asp-



conprising d) 0 to 10 % of one or nore conpounds other than a), b) and c),
sel ected from pharmaceutically accetabl e excipients (d2). 2016. Conposition
accor di ngvoaoareoe@p nore of the preceeding clai ns, wher @Ci/ERR0MABP6 10 % of
t he contai ned oligopeptide accordingoyq_a) is present in the conposition in
a suspended or suspendable solid format a tenperature of 20 C. 2517.
Conposition according to one or nore of the preceeding clainms, wherein the
ol i gopepti de conprises the Arg-Qd y-Asp-subsequence. 18. Conposition
according to omPrs-valy e of the preceeding clains, wherein the oligopeptide
is a cyclic oligopeptide. 30 19. Conposition accordlng {0 on re of

t he preceeding aéﬂdamﬁ@hamﬁépﬂcﬁliY@Q?PP@fﬂ%GPf‘(Pé'VSP s9i¥ates AHd %’o%ﬂig{l de is
sel ected from eg)rfoup consi sting of cyclo-(Arg-dy-Asp-DPhe- NMeval ),
cyclo-(Arg-dy- WD 2011/ 069629PCT/ EP2010/ 007396 -211 - DPhe-Val), and
the phgrmaceut i cal Iy acceptable dervatives, solvates and/or salts thereof.
20. Conposition_according to gne or nore of t preceedi ng,cl ai wher ei n
the ol i gopepé‘?d@ OBPOSHAN %cqgrgq@gﬁg&npoq mef%ef]@@t RIGCET 'HQ%‘@"&I’ g\mgreln

consi sting of QN@'OQ%& pEstidd ¥r Andic BRGSpohaéis)seldctel iR itss GRsgUL i cal 'y
acceptabl e dervativ sol vat es and or salts thereof having a solubility in
10wat er at 20 Cobeistiogrof Tyelgr(Argiv-Asp-BRherNMeVacanshthe pharmasesitisaly t o

f th d wh I
o sonenet oo cabepEbiS BaAReS. Fies S Sk e M SRR S8 iy 1 ©
pol yrmﬁth C f0r%tbﬂét20°€rb§%bhqgﬁ@nhl andinbtmgheiel | with the lattice
paraneters a = 9.8 0.1 A b= 19.5 0.5 A and c =15.4 0.1 A 22.

Conposition conprising a) 20 to 40 % of cycl o- (Arg-d y-Asp- DPhe- NMeVal ),

the 20phar mﬁg%ﬁ?ég%Bﬁ%%gg é?o gRL BN ftﬁ%le@éé'e%uﬁ%ga s S@hkfein

t her eof or nore anp ¢ conpounds’ according to
one or nore of théali pépﬁuel& cmlefwgabéMI@bmbadei solid cyclo-(Arg-Gly-

di ol eoyl phosphat i d ycerol, distearoyl phaosphati cer ol
di pal mi t oyl gl yAsRs éﬁ%@p’ﬂ )e'lncﬁ PQMH‘QFPB'PJPQE?WE@%V,&@HWQW 4pika| |
25sal t S5t her eofee| with the lattice parameters

a=98+01A b=195+05A andc=154+0.1A

22.Composition comprising
a) 20 to 40 % of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), the
20 pharmaceutically acceptable dervatives, solvates and/or salts thereof,
b) 0.01to 10 % of one or more amphiphilic compounds according to
one or more of claims 1 to 13, preferably selected from
dioleoylphosphatidylglycerol, distearoylphosphatidylglycerol,
dipalmitoylglycerophosphoglycerol and mixtures thereof, and the alkali
25 salts thereof,
c) water, and optionally
d1) 0 to 20 % of one or more pharmaceutically active ingredients other
than the compound according to a), and/or
d2) 0 to 20 of one or more pharmaceutically accetable excipients other
30 than the compounds according to b) and c),
with the proviso that the sum of a), b), ¢), d1) and d2) sums up to 100 %
of the composition.



C) water, and optionally dl) 0 to 20 % of one or nore pharnaceutically
active ingredients other than the conpound according to a), and/or

d2) 0 to w0 20fr/wmeor nore pharmaceutically accetabl e ePCirfEireiaBIOEr

30t han the conpounds according to b)o3pd c), with the proviso that the sum
of a), b), c), dl) and d2) suns up to 100 % of the conposition. WO

2011/ 069629PCT/ EP2010/ 007396 - 212 - 23. Conposition conprising a) 20 to 40
% of cycl o- (Arg-d y-Asp- DPhe- NMeVal ), the pharmaceutically acceptabl e
dervati ves, gg_lo/@hpgsiqad/c@méﬁ ings thereof, 5b) 0.01 to 10 % of one or nore
anphi phi l'i ¢ conmpounds according to one or nore of clainms 1 to 13,

S_r ef er abl yI Sﬁ| @t ed0 {0 4fh %ics Ic¥BlpHPrig <SP A S PPheyMedalaithe T
e

phar mageut i cal Iby a0iitvte 100 efdorenbs mairé @mpHighilit henmmdsrm@carzm?@& ng to
a), and/or d2) 0 to 20 %Pf one or nore pharnmaceutically accetable

exci pi ents ot h&N& YARO[HE elaipe drias 3apreferaliy seleckad Ham ¢) | with
the proviso th%‘io%g?lpiégg%ﬁ’éﬁcﬁi@%@rol &d dfth ri&Bﬂyﬂ%%or?%ﬂ%wc&tr&é%ﬂ? oo

t he conposition. oSl conpri si ng,
cycl o- (Ar g- A y-migturePltirensbg \aald the alkali salts thelneofphar maceuti cal | y accept abl e

dervatives, solyates and/gbnﬁaltlf t her eof 20i n suspended or suspendabl e

form b) 0.01%0 W, 8 OB2Wnore 1i pophilic and/or anphiphilic

conpoupds accoigding td 200RfYne B ok pFamhdteutich éég' é‘l?@ i to
89. 99 fl?of Water,) with the provi soc_)t h%t t he sulr% 2¥ a“{ b readnlgntg)cc)tggl;m up to
80 or nore % othamthecompannd @gpording tma), 2hd/@onposi ti on according to one

or nore of the eceedihng ¢lainms, wherein the mplar ratipo between the one
or nore anphi pﬁil%i@?%gp‘p&i)ﬁ&’ ea(?{dn???epﬁ?lrén%?e%?gy 8??%3&3&?’&%%'6[‘ in the
range bet ween @tidr thad tﬁe@onﬁfbun\ﬂ@a&éﬂdﬁ@@@%?gﬁ;ﬁ/ﬁPZOlO/ 007396 - 213 - :
with the proviso that the sum of a), b), ¢), d1) and d2) sums up to 100 %
15 of the composition.

24.Composition comprising,

a) 12 to 60 % of solid cyclo-(Arg-Gly-Asp-DPhe-NMeVal),

the pharmaceutically acceptable dervatives, solvates and/or salts thereof
20 in suspended or suspendable form,

b) 0.01 to 60 % of one or more lipophilic and/or amphiphilic compounds

according to one or more of claims 1 to 13, and

c¢) 0 to 89.99 % of water,

with the proviso that the sum of a), b) and ¢) sums up to 80 or more % of
25 the total composition.

25.Composition according to one or more of the preceeding claims, wherein
the molar ratio between the one or more amphiphilic compounds and the
one or more oligopetides is in the range between 0.01 and 0.5.
30
26. Composition according to one or more of the preceeding claims, wherein

the molar ratio between the one or more amphiphilic compounds and the



one or nore oligopetides is in the range between 0.001 and 0. 05.

27. Process for the manufacture of a conposition according to one or nore
50f the pvecgeddIolgocl ai ns, conprising one or nore of th&CTHPRPGWNGISt eps:

i) solubilising the one or nore anphigghilic conpounds in water, i) adding
or preferably suspending the one or nore oligopeptides in the mxture or

sol ution obtained according to i), and optionally ii) adding the of one or
nore pharnmaceutically active ingredients other 10than the conpound

according to a)oneatidiore bligosstitiesris irothe ingerrateeth@B00Y and@05b| e
exci pients other than the water and the one or nore anphiphilic conpounds.
28. Conposition obtainable by the process according to claim?27. 15 29.

Sol i d conposhyimRchls ?&%hé%ahmsc@r%b?s-éohﬁd@%mécé&aﬁgq drid gPhpr@owder ,

obt ai nable froma conposition according to one or nore e clainms 1 to
26 andgor 28 byofithe peecapding claimercaroptisging ametorl mare ebiheuallowimgestepsint ent
in the range of, 0 It 8..20 %h 0.001 to 10 % orh.|0.001 to % % is,achieved. 20
30. Conposi ti ol SYEBHGINGFNE ONGY BPreBMPNIRNILG coRoYnds IbWalaly/ or 28 or
sol i d conposi t'iQ%d@ﬁ@bﬁ'br‘%eﬁa‘leé@ﬁ@n&ﬂwq hedHd 6t fdrd Bliopéptidisinahet he
contai ned one or nore oligopeptides, cyclic oligopeptides or

cycl o- (Argd y- Aspturer-saleionl obtainedacdasdingde il andipsenally| es and/ or sol i d

to 26 28 andparing e SameotBRgs bhafoRtaRleahuice HirdenSifelierein
the ong,or nor ehahitee RBRIPoURE, ackpEding t6 k) asHuret théesnedbr more
cycl o- ?Q\rg- A y- Asp- DPhe- NMeVal ) 30are at | east partl gepresent in the form

of solid parti RhEMaserticalyRGeetahlo sxginients otherithandBe waleiandthe enes

havi ng an aver i ! i range of 5 pmto 250 pm WO

2011/ 069629PU?%§E§%%@%§@@‘%E%QO@%. Use of

cycl o- (Arg-d y- Asp- DPhe- NMeVal ), the pharmaceutically acceptable
dervatives, solvates and/or salts thereof for the manufactu of a
conposi ti on &ec&OMRRFRTEORAINANR bythe PEPsRsS1aceerding t‘?@,a"@if% and/ or 31.
33. Us? of the conmposition according to one or nore of clains 1 to 26, 28,
30 and/M8r 31 or the solid conposition according to claim?29 as a

phar maceut i ca9.SolitDcdripasiti@d in the form of a free-flowing or reconstitutable powder,

obtainable from a composition according to one or more of the claims 1 to
26 and/or 28 by reducing the water content until a residual water content
in the range of 0 to 20 %, 0.001 to 10 % or 0.001 to 2 % is achieved.
20

30.Composition according to one or more of claims 1 to 26 and/or 28 or solid
composition according to claim 29, comprising 10 % or more of the
contained one or more oligopeptides, cyclic oligopeptides or cyclo-(Arg-
Gly-Asp-DPhe-NMeVal) in the form of solid particles and/or solid

25 crystalline particles.

31.Composition according to one or more of claims 1 to 26, 28 and/or 30 or
solid composition according to claim 29, wherein the one or more
oligopeptides, cyclic oligopeptides or cyclo-(Arg-Gly-Asp-DPhe-NMeVal)
30 are at least partly present in the form of solid particles and/or solid
crystalline particles, said particles having an average particle size in the

range of 5 ym to 250 pm.
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32. Use of cyclo-(Arg-Gly-Asp-DPhe-NMeVal), the pharmaceutically
acceptable dervatives, solvates and/or salts thereof for the manufacture
of a composition according one or more of claims 1 to 26, 28, 29, 30
and/or 31.

33.Use of the composition according to one or more of claims 1 to 26, 28, 30
and/or 31 or the solid composition according to claim 29 as a

pharmaceutical.



