M croparticles conprising PCL and uses thereof Field of the invention 5The
invention relates to a process for preparing mcroparticles conprising

pol y(a- caprol actone) or pol ycaprolactone PCL, to the mcroparticles, to a
bi odegradabl e injectable gel and to several uses of the gel. Background of
the invention 10Wth increasing age and/or as a consequence of certain

di seases, the body's soft tissues, including nuscle and fat can di m nish,

af fecting appearance and/ or di m nishing function. For exanple, sphincter
nmuscl es that control many of the body's autonom c functions such as control
of bl adder function and, gastri.c reflux.didfnis W th age or disease.

Several nedical fillers B S PIBE e P 6P Sch as i njectabl e
bovine 15 collagen This filler has several drawbacks relating nainly to
the risk of allergy, and the threat raised by the Kreutzfeld Jacob's

di sease. As an alternative for iRRE &INBYHEIRne col | agen, other fillers
have been devel : L L S : :H&h : 1Si on or
enulsio% of paﬂ???ﬁgggg?mg&%g?§hgg&%g%ﬂﬁggﬁﬁﬁﬁkﬂ%%?%ag%% aﬁﬁ?%ﬁgg?ycolic
aci d r epeatcapmiacsnéUs Hos088eETP Gk, tWheo8icEhasities, 12 @FHowegredsbit he filler as
di scl osed Hnég%%Q &%ﬂ%%§§%mgfﬁ§ggf%ggkications has several drawbacks: the

m xi ng and Fﬁomﬁné propefiles i.e. ?0m/injectability) of a gel conprising
such filler are not optimal due to final product constitution.

Therefore, there is still a n%ed for E3?|OMAy r esor bi ng bi odegradabl e

medi cal or cosnetical inplant : 1Y, e any undesired reactions
in the fuman baghyy, anga2ak el a/bd ashaMRsSMBRSE @ToeRkiRARRELI-EShS HER @ af | ow ng
properties because of esSentially spherical m crospheres which avoid
aggregatioﬁﬁ$ﬁée@ﬁéd@gé@§PMQ?dBﬁéﬂhgﬂﬂhﬁhﬂﬁ?%ﬁ%@@nﬁnﬁﬁﬁ¥ﬁQ&ﬁdﬂﬁnmﬂm£ Summary
A first as . Pr Qv par| rol.act :

(PCL) - comprrirish £ Bt BHRRaS s b AR AOmRR, ¥ AR SR2E sBarko) | oui ng
steps: al) isodtishs kuch asgeoatrBlIGhf gaddgmBumciion ands gdswentefluaddnimskiwig: bhfeeor

sol ubi li zed,.PCL pol r W a Liquid coppri si surfact an sai.d liquid
having 5 vi S8 P TG Get Birhn B 1S 8oat i -5 OeR g TS i g
PCL- conpy i sdoftgedl THi9 Piaki Hzek@srd AL reeind hAR QBRI RS blerd Jand the A
second aspect FrQV|des PCL- conprising mcroparticles obta[naﬁle by the

process as BERIREEC bl rHbRIh frcab sIdaat- then REPPHIegT BifaraktMInSt i cs: i)
a diameter WAbeh bt ANGEYuRCLURERYSoARCA00s Whitmpli) ABHRARNPYEAHRNST LY,

formand content, ii1) essentially spherical mcrospher
- suspension or emulsion of particies of a polymer comprising lactic acid and/or glycolic

Cl \Y;

acid repeat units (US 2003/093157 or WO 98/56431).

20 However, the filler as disclosed in each of these patent applications has several
drawbacks: the mixing and flowing properties (Le. flow injectability) of a gel
comprising such filler are not optimal due to final product constitution.

Therefore, there is still a need for a slowly resorbing biodegradable medical or
cosmetical implant that will not cause any undesired reactions in the human body and

25  that will have superior properties such as flowing properties because of essentially
spherical microspheres which avoid ageregation, needle clogging, rand nodule forming

when injected.



iv) snooth surfaces. A third aspect provides a bi odegradabl e
injectable gel conmprising mcroparticles as defined above and a carrier,
optionally wherein an active ingredigat is further present. A fourth aspect
provides a gel as defined above, which is an inplant or a filler. A
fifth aspect provides a gel as deféned 3bove for use as a nedi canent,
preferably for treating a skin ab y or disfigurenent, and/or for

controlling dder  function_ and/ i i . / f
Croating orcrireisyaPlitet fBr R AP bp P e Rl Pl LA Sl
aspec%mpdré?ydrgﬁés whegh ﬂw%pxdﬁésis-la&:ﬂpﬂm\él&? fafowimpsemt i ¢ gel . A seventh
aspect provides a use of the gel as defined above for .t ti f
nedi calrant glopotebibizing 4§ - Bﬁmeé@r?oﬁoﬁ'éﬂnf:@?gé‘?ixﬁﬁgé}fl? ‘@fﬁ?}é‘ﬂ%‘?ﬁ%&gﬁ‘r&&g‘:ﬁgp o? :
controlling r. f 4 : L i x and/ or for
treating er ‘é@t‘?ﬁ%ﬁl ycgg@%%tn%o%nﬁg%éf%tf %@?%é%ﬁ?ﬁ%ﬁggﬁ‘gﬁ%ﬁ . An eighth
aspect provigigsal wetues F.8 b1 @é00&Rs defined above in a cosnetic

application, Description of fhe inventio Syrprisin .. t.he jnventors
found that M &%@1@9%3"0%5% %&@Pﬂ@esgﬁﬂ%&ﬁt%’@{m%@“e&@f‘b-owi ng
properties may be obtained in _an efficient and.fast. process wherein an
initial xme@mﬁl&&p%pwﬁféq@@v@l?mﬁﬁgﬁfnww&'1?%/"‘%?%89@8§Wiesﬁfﬂ%ess
50l ubi Li 30 fGho ANty ShEACHRIbIESini S hackAGRl eat ure of Lhis process is
extensivel'y detaile erin. WO 2009/ 014441PCT/ NL2008/ 050506 Process 1In a
fi IrsE Sampﬁah?text\hﬁchimmgdddth®hétw§ 200 ues, process for preparing
pol y(8:.caprol actone). (PCL)-cC rising mcroparticles wherein the process
conpri é%gomﬂ%enf’k‘ﬁ ‘15]"6’%*)%9{0@%@5&’ %‘éqst? sol ubilizing a PCL pol yner,
subseqg;grysg%ﬁgm)xgﬁ%gﬂ@n@@lsﬂmr@,zed PCL polymer with a liquid conprising a
surfactant, said’liquid having a viscosity which is ranged between about |
and apmﬂtsnw@@mcgsP, b) form ng PCL-conprising mcroparticles fromthe
sol ution obtained in al). 10ln a second aspect, the invention relates to a
\% ocess f(r)]r Apthep aspeagpiovidges apiakegatddne ij@able 8¢ ROMPEISHG WCOPSHEIERE | es

erei rocess conprises the.follow - IL1:zi ng a PCL
sy ey G el P R LR 08

orm ng -conprising mcropartic]es fromthe ti i in a2). 15
\IAE' oRe_ pr ef ebfﬁ%ggﬁéﬁfﬁg?rﬁﬁﬁite? ge%z}sog i 500 Vgh‘tg%r?%ggs%lefg&g%ﬁ? hglﬁlﬂﬁgent i on)
whi ch is according to both aspects.defined.a , 115, wherein
in step a) f‘é%a_%’ﬁfm‘rldf?%ag 1 EfR -e%})oi‘f%f%%%ﬁgg% O;i?ﬁ@%gﬁg%{f%%@?%ﬁ y pure
Tween, safigh 5@k BbddreaRn Rl FRuydRnmt baidng faudsealienblyddet kecio ddd/a |1 qui d

conprising a surfactant,” said = | . . .
controlling gastric reflux and/or for treating erectile dysfunction and/or for treating vocal

cords.
A sixth aspect provides a gel as defined above as a cosmetic gel.

A seventh aspect provides a use of the gel as defined above for the préparation ofa
medicament for treating a skin abnormality or disfigurement, and/or for controlling bladder

function and/or controlling gastric reflux and/or for treating erectile dysfunction and/or for

treating vocal cords.

An eighth aspect provides a use of the gel as defined above in a cosmetic application.

Description of the invention
Surprisingly, the inventors found that microspheres having superior properties, such as
" flowing properties may be obtained in an efficient and fast process wherein an initial
mixture having a relatively high viscosity and comprising solubilized PCL and 2

surfactant is used. Each feature of this process is extensively detailed hierin.



20l'i quid having a viscosity which is ranged between about 1 and about -
400. 000 cP. Subsequently as step b) PCL-conprising mcroparticles are
formed fromthe solution obtained in a). Steps a) 25A first step a) of a
process ofvotdo@sipMent i on conpri ses or consists of or secaplbisios@as i on step
Step a2) Afirst step of a process of the invention consists of or is a
sol ubi lization step: a PCL 30 polyner is solubilized in dichloronethane
(DCM and/or in substantially pure Tween.” Accordi ngly, depending on the
-application intended for a gel conprising mcroparticles as |ater defined
herein, the_inventors found that the use of substantially pure Tween is
particularl@ﬁﬁﬁﬁractive when preparing a mcroparticle having a lowto

i nt er medi at g » MQ 2009/ A¢4LRBETANL2R084:059506 »Bphol S5l @k ahte; and due
to the absence of an organic solvent. Preferagly, I'owto internediate

mol ecul ar welCdhtcomprsing aigrenaseildsarhaisn gitrrodsiscienipsisesahgBdoyeres about

1.000 a about - - Ul ar i re

pref erably betméggaggg%%pﬁégggqgh@%%%%ﬁggﬁgaggg%b%Pmﬁgpgﬂ%%% g?ably bet ween
about 5.000 and 5 atdpmer 0 00QuiNepmpoyie: prefaeaabkaid betilbenngbeoustosity 000 and
about 30.000 M, nore preferably between about _and about 30.000 M,
nore preferably bef’vm/é:gﬁs %B%%%eé%?eaﬁémgﬁﬁﬂgﬁgﬂlﬁ 4%%@8% Wh and nost
preferably betwegniabhgstP(L-000mand mkeiphridRs GO0 iV sollirer @fofied, inkbn). t hi s

second process of the invention, there are provided three preferred
processes: one with the use of DCM which is suited for providing

10mi cr opa@r t jCl 8o arsfibc%% i Penlioh iR ALRo IR i%@b'ﬂeﬁlr%n‘.ﬁ:ﬁ%%px@fafthﬂé ermedi at e
|

to high nolecular weight. Preferably, internediate to @87 nmol ecul ar wei ght

means a nol €6 apnREsigh migpRaghcigssvicagigdy mhetriicenrabeute BOowog starg about

500. 000 Mh, nore - .150. 000 Mh, even
nore preferably %ﬁ%ﬁé@%ﬁgé%E?EE@S@%aﬁgﬁgﬁgégﬁ@%%%gﬁ%&ggﬁﬁ&* not her
preferred process angegnsalygtienTwadnl y pure 15Tween, said process being
suited for obtaini m particles having a.l ow to intermediate., nolecular
wei ght . Fi nal 1y, Da T P seaugiuspugies o i rolsorsiaidn 2

susbtantjally pure Tween. Substantially pure Tween preferably neans at

| east 80% Tween, or at |east 90% Tween or approximately 100% Tween. Tween

is a fam | yToMCSEH PR TSI AP RSP STOMPETCHaY YEXYETHI WRED Sor bi t ane.

Tween 20, 4&mo§@g96b%@gﬁ%&mQ@ﬁH&ﬁﬂvaWQBm%HQ?&%@Rhé%thQﬁﬁg)JM@E” i's used
ubi i

in step a2), this solubilization step is preferably carried out close to or
above the nediyipigs s@wpbredtiyPENENPELn sThanpdipeirat weew syd appbibsddmat i vel y
the nelting IR TN ] , A .Y I S.:ranged
bet ween aboE?Eggggﬁégéﬁbﬁ%&gggapagggﬁg@&éﬁﬁ“@%@ﬁ%ﬁgggg%ﬁ 5&%&?“ 0 C Mre
pr ef er abl y. iqund Ba 25t enpesiat whehisraogeddibouten 660uCl and alyow #0@QW. cP.

Subsequently as step b) PCL-comprising microparticles are formed from the solution

obtained in a).

Steps aj
25 A first step a) of a process of the mvention comprises or consists of oris a

solubilization step.

Step a2)

A first step of a process of the invention consists of or is a solubilization step: a PCL
30 polymer is solubilized in dichloromethane (DCM} and/or in substantially pure Tween.

Accordingly, depending on the application intended for a gel comprising microparticles

as later defined herem, the inventors found that the use of substantially pure Tween is

particularly attractive when preparing a microparticle having a low to intermediate



| f DCM has been used in step a2), the solution obtained in a2) is
subsequent|ly added to a liquid conprising a surfactant in order to obtain a
liquid conprising mcroparticles. A surfactant or tensoactive agent is a
chem cal Wwhabowrgduces the surface tension in a sol uti arpmalb@wsdgs smal |,
stable particles to form A surfactant will stabilize the 30m croparticles
during their formation. Suitable surfactapts i nclude, but are not limted
to, nethyl cellulose (MO, polyvinylalcohol (PVA), polysorbates, such as

pol yoxyet hykeRreuisonritt g, dudlo Bk ubRAiCHE af Moaplc@bBERbPYRMY axy el hyl ene sorb
t an nonool eate, pol yoxyethyl ene sorbitan triol eatc, polyoxyethylene

sor bi t an V@%B@WMEA&‘&EWPNE@GW O5uEoE A viishbwbish isibeedisiNisky et hyl ene

sorbitan trigheab@ fd BOKBXYEIY GRS SALRLE ARIIRRPRELM LAGE prePdrably
pol yoxyet hyl ene sorbitan nonol aurate, w th pol yoxyet hyl éne Sorbi tan

nmonool cat e ¢erwessrrb8®(ITNY)and pbduy 4R (et Myl e moictibtydretnesnobow ar8f end Tween

60(TM ) ,< an wﬁ : I N0 e a}b%"\@ft CQS%T%% _being
preferr eSd, gnr?ﬁpl[‘)% y&xé’%ﬁ%%ﬁ%@%@?%&%ﬁn nﬁllflg'gﬁ(gé{fde %efﬁboé TMIT bei ng
even nore ppefeebietkiwta adogrl@fed ped alenbdblddievin, marcgustbablydrtwdes abat a

i ch i o dedep ot PR b BTN pela s o BRI BB pr o o r e

surfactant @eodvanDigrothianss ReReads®cat of s ibi-pGaRREd Rt hickMed Ther efore, a
process using DCM and subsequently as surfactant 10is expected to be
more ef fi ci BRCTPHAICESHY Beceyith tsivgoDeMandicdubydgd &npry YA as surfactant:
Due to {ds RiRGARRALNAIN bt Yo idd Bl alcSnAuEeLidiPol RlGASdiMelYnYRSh the
formed mcroparticles to get rid of the surfactant at the end of the
process. A mplyoile, wpgkf deibdbly, antbringpdiatk to highehdlyeuldr g ght owanpra mdlngla
surfactant js. . def.i ned t-qui.d; | i Si. ichis
ranged bet vngglﬁﬁt;‘g%glg %Pll%ﬁ%g%t{ggu ab%éh%%é.)%g%d%B?U%\éw'g%@%é%%% 6%%3% and
about 100. OBfwednmboar 4hetiedmbabddt. 060 vanev ot pt0Ra100:eP:n doubet ween

about 75 an out, 50. or between about 100 and abqut 50.000 cP or
otveen anoit OB R B0 0E yim bo0 B B CBa, Mot B0 ot 78 S HePEhout 1. 008

cP. Mosts prefemabliy probdie bMh s 6Q&l iy disailiel WeeBpahsthatigangwabout 300 cP.
Viscosity is preferably neasured at roomtenperature or at the tenperature

where PCL 2@{<medpigmalsersaweieht § ngterdhie arossd s renmbmatishpcertrasti on of a
sur f act ant,sﬁgﬁﬁiamg,{@rﬁpge}{. MC of between about 0.01 and about 5.0 wWw %is
added, nore preferably MC of between about 0.1 and about 5.0 ww %is
added, nor eSgrsafierhgivge Mowofpréfetehkyencaabeiitas0d®s dndembboat le@t 30%/Twees i s

added, and preferably ~about- 1. 0. W w_% of; I.s.added.. Several types of
Ve are comr PRl AL aRas el i B Y Sl B S =Re gt s
Mh=140020 MustddQe0ylchh=6R0aA0 OrecMiel38060): 3(Pmef b abll YV hMGubeum gy a

mol ecul ar wei ght of. M=63000 js being.used. In a preferred enbodi ment,
o ef o abl y BEQAESE b U OO A MY IDES000) s pulirebitiemrigd SUchos thi gh
concentr at i @ubefe MenlefindtidhpeiinerPor.. tine i@ fersiencappaikihfiReprRcess and for
the characteristics of the formed mcroparticles: the viscosity of the

initial MC BOSBEFRISHIYTS Ohf gl Jralgobhzgecpypergareduiiapeidsichiop 2Poinll t hat t he
addi tion of ;3 ha6g® %%@ﬁ% 2B ABNCRALERL 661°S Ol MreRbi Pl i N DOM to the

vi scous MC sol ution can one quite quickly (less than“one mnute) and as

a conseduencamtiiryisof duiut §0 §F ot 4beuot’@i ned mixture is also quite high. The
viscosity Off ﬂéﬁ h%) Ec%%] ’&&% igi sfé}t) lé'é)e;\ tﬂGSSO?uBQIE 8%&'&1%& 1%' a}i) %s@gbsequently added to

a liguid comprising a surfactant in order to obtain & liguid comprising microparticles. A

surfactant or tensoactive agent is a chemical that reduces the surface tension in a

solution, allowing small, stable particles to form. A surfactant will stabilize the

30 microparticles during their formation. Suitable surfactants inciude, but are not limited
ta, methyl cellulose (MC), polyvinylalcohol (PV A}, polysorbates, such as
polyoxyethylene sorbitans, or Pluronics ™, preferably polyoxyethylene sorbitan

monooleate, polyoxyethylene sorbitan trioleate, polyoxyethylene sorbitan



WO 2009/ 014441PCT/ NL20418/ 050506-5 sanme as the one of the MC sol ution.

Vi gourous stirring leads to the fornmation of mcroparticles that are
substantially spherical as later identified herein. The concentration of
PCL i n DGWg sediatiei defined herein. Furthernore, the renpvahedeRyaporation
of DCM can occur nore quickly (wwthin 1 to 3 hours) than in conventi onal
extraction evaporation processes that use4far | ess MC (Moss P et al,
(2001), 22: 2785- 2794). Step al) Afirst step of a process of the

i nvention CRBRE ST, poBOktvidng abibam iR RratePpdifSakmbicht Za@bimn step present
in step al) is preferably carried out as described in step a2). However,
ot her |i qui BIETORSENAEH 08 PYFOGHplcat spbdanayndharyseditrobyaeiBylrize a PCL

pol ymer. Exappl Wl -@hd { oAt | Tanals] hal ogen
O N PR o A T

acet one, THF(Tivb) ueheclsohyihyioesabiteronomtihwite [hetcat?é( TN being F&ibseEiquent | y,

a solubitiz | yner i.s. mxed wi.th a | Lo onprising a surfactant,
cai d 11t dond gkl P sk s e BBt PR about
400. 000 cP bra prefeweé nmadabmtnt1Dswafadtaabiontt A00RLOBE vaf. linline bib@apsiitifityl S

preferably ranged bet we 10. and abqut .3 g or preferably
ranged bet \AEE‘H%%B‘E}W“\A@EMP%WB%@}Sofb‘écrﬁﬁ?“th$ g% ‘?g&é?rdﬂl bet ween about
20 and aboutoob@ 1887 R mey prf2d Rpire: ik ehaCahloyg batwesfuabetts 40 and about
5.000 cP, even nore preferably between about 50 and about 2.000 cP. even

nor e pref er RISPSMREPINGe T halsBGe: 2P50gposHIsodt Mandgubsgmiendy - wpnuslagipef er abl y
bet ween; @boﬂtex%&te%rlg R BRW ef@icig@gl?efh% %*lgge%gusrﬁw BCRl %Idesﬁﬁsk%éé(egﬁgtf’%e& about 100

and about 1.000 cP, even nore fera between about 7/ about 500 cP,
or even nor gurfcehiebablyitbEbweantibibouthe®ss andeado uttensDOlyoReshnie: foostd

25preferabl y. SRWAS -ﬂ?qt CP. . Vis ity i s preferably neasured at
room terrperg]f”%&pga%%rlesg? %Ekﬂré e%rirlepsélr a?tl‘irgea!H Cée%}ggé%t%{ogesssbl ubilized. A
surfactant adedid preSirapy aliguil 8r paikflRuabdonirbes samacast isprae@piya2) . Such

surfactants have been .identified earlier herejn. A preferred surfactant
el deo MGG biRE BUBEASE GT S HEBESHEAFBRPTy SBrBRbr r od
concent rat i smsomne, bynescafabdle 10ave ek hdesoid®, beenydefbpadones ehdy Mst
preferred is used about 1.0 w w % of I\/Cél\/h:GSOOO cP). Using such a high

concent rat i &0 Moo 4bYitSE 30S 2l of-PPhel Rabetvecnabprializpd 2b e t he
efficiency of od@ PIRERSR a?(ﬂ@ ],6@£ndtJisﬁu@;h(groa%t&%%ﬁéb&t 75 DRy Jb%&ﬂmd
referably, wth

m croparticles as later detined herein. out wshing to be
bound by any.0thedryosttridciably etht gissosits ibsivemebordt anhatounddi et.s is the
viscosity of;.the liquj sed in e I nd/ or the formed s ion at
Uhe end of _SPEnT RGeSkl Rt PPkl Ll B e el i gh
enough 2® facblubiliatde Iish epidnkd anthodimenl, bowndeheatfoanimtirrtaat, niirgh yi el ds of

hi ghl y honmpgenequs. pmicroparticies as |later defined herein. As exenplified
in the exa PE%%%'I'%NJ@ ?/fbéﬁ’ﬁeaﬁb%érﬂgfﬂﬂ%‘m9%661*’%%%1@%5%?? Eieée_é'abﬁ%yi ng a
di anet er rapgesk et aPaRARAUNd 380 ARD 5 R iTLARY, e Ri@hmediwbich is quite
advant ageous. A yield of approximately 70- 80% of particles having such

di anet er nalFEteGERbER bbiwl wved. 2 Prér & }%éédﬁiﬁia ot pesdereftly abqut diwvand of the
obtai ned sobtt-aNa g oL U5l JIRAC IR Blhard AR /R, mHARRAYERE LY,
mprising mcropartic are formed fromthe solutidn or mnixture
obt ai ned’ i nmalcjulerwaghts: Nbeplefith. Adn=at. 1600, diint380G aevinT4800f PrehmatdpIMEnt used
in step al) hagfring a molecular weight of Mn=63000 is being used.
In & preferred embodiment, preferably about 1.0 w/w % of MC (Mn=63000) is used.
Using such a high conceniration of MC is attractive for the efficiency of the process
and for the characteristics of the formed microparticles: the viscosity of the initial MC
30 solution is high (100-120 cP). We surprisingly found that the addition of a large volume
of d concenirated solution of PCL in DCM to the viscous MC solution can be done
quite quickly (less than one minute) and as a consequence the viscosity of the obtained

mixture 1$ also quite high. The viscosity of the obtained mixture is approximately the



a2) (a.o. DCM-and/or Twecn), distinct steps are carried out as expl ai ned
below If DCM has been used in step al) or a2), the DCMis extracted from
the PCL- 15containing mcroparticles dispersed in the viscous liquid by
extracti ofwgeneyaaiati on. Extraction evaporati on procesSdsah§&Rusfnown as
evaporation extraction process and is well known to the skilled person and
has been descri bed for exanple in Journal_of Controlled Rel ease
(Preparation of biodegradabl e m cr osher es’ and m crocapsul es, Journal of
Control | ed Reledsis orebdHbMC LOhHNE Vidador AimrinUédt @ thbeorhia@bh ¥ scosity of
20t he m xture as defined herein, one may have to vigorously stir
(appr oxi mat BISOPRSEE st ubyangally shedcdl as tate idsribsst esyin. Thet hout being to
be bound by RRyLAGOLYPCIVG: @émgimérfa@ﬁn&%rawm {BAHRUS t&tlgﬂ%g a'r s
incorporated into the mxture allow ng foamto be produce th

bel i eved t ocvaperiation et RCHman esdur motd qamké}v@pdmaﬁ |E<D31hqzm@)db®sm cbmveadchaﬂl on, the

Tow 2squant PSP bR AEER: bR b s Bl G Ay o hr el )

have to be &¥Xdjact ed/ evaporat ed. Sai d pr ocess has a duration of
approximately 3 hours, whereas cl assical extraction/evaporation processes
using a mxture having a nuch | ower viscosity (see exanples) are expected
to have a nmgpalionger duration of nore than 14 hours, Duri ng extraction
evaporation, a substantial part till nost of the DCI\/I cont ai ned 30in the
PCL- conpr i sﬁﬁgstﬁf@@ﬂéﬁarqcp%l%gwu1%%@3&@1%m@aeq nidutilvationtier ‘and evapor at ed at
t he surf@ace J a2) as
sol e solt{sensfombﬁﬁeajl%y@g%%a%ﬂ cnrge E\eﬂl?g%{%%%lg%ggmggrﬁg?u %&%%Pg%ﬁé 89;SI ed

cool i ng andHgweveriatieer digwids, splomgs oTueagmds erpenatiue eolitgligenilal 1y room

tenperature - m eat ed up, t o 800 C. _Stirrj may be about
500 rpm Co%?lg%‘%l' g%i‘é%% lflﬂgé{cn%?h!ﬁ%vcé}mgoﬁlu Sat oA ?On?poﬁlﬁqsl’ h%@g%lhours At the

end of a prameﬁmn@éomﬂstemdmvﬁltofm cdthEruDpanidticoheisiniRlebishdadcWiEh are
substanti al I fr%E DCM and/ or substantially pure Tween. Substantially

free prefer BBIFYC FBEASSRRAY PESE ¥R 70 W % of the initial DOM or

substanxs al §ybsBiieriyT Wee bk srst pdngzm&rle%ﬁmd,mmﬂ)é Bqhl 8Bl y. | ess than 60 -
W% 50wt % 40wt % 30wt % 20W0/0, 1 OM% 5w % 2wt % | w % 0.5vv-1% 0.3
W% 0.2 w 9Figptanty e il@%%h%wmswsww%w@ﬁ@d&%ﬁnw1amw%lhd/ or Tween

are not detggf@ple 0'1 'Bctﬂ»'%@n £B%5Fﬁﬂaﬁ§'a%6ﬂ%? g%) D@Mc@sﬁt(y)ﬂ"@%f&r

detected by neans of Chr omat ogr aphy e m cr ticles corrprlse
or consi st @fagql @@LGCp@bWéB an@QptoudHAPH0/Cp, @t ptefigaten dingéd bdﬁeeeﬁ&ﬂmmcléss

rricroparticl shed i erL.,2ne or v rid of
DCM and/ or subs 2t ng BUFE™ r‘éﬁ DepPEeRRY 5?1(? WJV\%%QE fO:;\Lné(r?@ %0?‘?‘%Pned as a

sol vent2( n ztnhe pmcsfeme}ssbemeeﬁ higouit n&velmab@mﬁ odrmemremeﬁcsm;)&f@mﬁ@eaabhy the sane
he context of the invention,

as when resent as e sol vent.

a PCL pol ynﬂé%o HE 0*&%1 %9?}@% %’Bﬁﬁﬁr‘si’rﬁ&f 5 ?ﬁi@eenca&a&wéeéaho%ﬁ 0g0

pol ycapr ol agt eng. mBEClprdfsrady BadagiRant ga dbmmmm' Sk InYort P@%&M
bloconpatlble and bi oabsorbabl e synthetic A PCL mer Tor use in

t he presentbdtweadriPPyn Ofayd goubb ﬁ)e‘é}m@@’rﬁ’ff%la@ 4‘4%/‘3%1’\?@?}?@@@?07&%@ net hods
vell _knoun il $ihl 8RR H0M-anRrRIELARbYur 73 RY LD 86 Bl Ter

suitable for use in bione
25 preferably about 75 and about 300 cP. Viscosity is preferably measured at room

- temperature or at the temperature where PCL, is solubilized.
A surfactant used in step al) 1s preferably the same as in step a2). Such surfactants have
been 1dentified earlier herein. A preferred surfactant includes MC among others
because of its biocompatibility. Preferred concentrations and types of MC have earlier
30 been defined herein. Most preferred 1s used about 1.0 w/w % of MC (Me=63000 cP).
Using such a high concentration of MC gives a viscous solution that is atiractive for the
efficiency of the process and for the characteristics of the formed microparticles as later

defined herein. Preferably, without wishing to be bound by any theory, the inventors



250r cosnetical applications is enployed. Polynmers are nol ecul es made up of
| ow nol ecul ar wei ght repeating units called nononers. The process ofj oining
nononers to produce polyners is called polynerization. In the context of
the i nvenyyigoheo@sfP! ymer may be given all possible nmeapigSqsnom; to the
skilled person such as including a linear polyner, a copolyner, a block
copol yner, 30a terpolyncr or a blend of different types of hono-, co-,

bl ock co-or ter-polyners. In a further pﬁéferred process, a copol ymer of

s- capr ol actunevd fh)wita$ nﬂﬁ@x‘é‘ id the $EERiRL) ih@'hqfﬁa)tmecf 5@@2@%&999 pyners of CL
arc: copolymers of CL with at |east one conpound cted fromthe group

consi sti ng ®fmed yoidiondethe pnd elctisrdd) - Sy Pﬁa*zﬁttﬁi dethesemBepsitigs-are pgferably

2009/ 014441 hyl ene

oxi de), gIfgg%ég%%gﬁgﬁgﬁg%dég§ano ﬁ&ﬁ%ﬁﬁ%@%@%% h#ggg%éy%ix%@ﬁcopolyner

a bl ock coplmmsﬂmm)oas surgealticies aalq:ucro:l@éssi winan e\ sedosipAtitd ialtheye;qamp&s Taveen i s
used as sol ol.vent .in st ), tl} ting er at yre of

i nt endedist o’ ﬁ@a?rq REIPE) efgbq%{?{z f%ﬁaﬁﬁ%ﬁm@ﬁedlﬁ}c rd'ﬂ%geér?ﬁlrweﬁléf‘??”gn a
preferred piRCBSE: maybebP@inkBhicafis REL allSansesusl A 1541 Br @prox@hatdid)70-
Preferred tenpolyner of PCL are: copolymer of CL with one conpound sel ected
fromthe |i%& gbprsiiges ngnﬁfsuch_diﬁla@?ﬁ ey, evpn bgebiated. Hoefetrek ripeeitieTns  PEQ,

gl ycol i de o rtgmp&d RN iR B REG YiT8ou Ll iR Ghndrpused 1 a process wher e
subst anti al pure Tween IS use as sole solvent in step a2), the nelting
tenperature of PCL is intended to nmean the tenperature at which the PCL
terpolyﬂ?r E Alternatively, a terpolynmer of PCL is a polyner of PCL
with two co ou%ds selected 15 fromthe group consisting of: L-lactide,

D-1 acti de, @Lbsd:@eﬁmeCLTd\zﬁprﬁE@m@oym&wme adttheD@oml the ad@idni ®Mik@rd he above
bl ends with hoqg4co /blgc§? ter-polégers W {h conponents sel ected from
the group cORETSHT AY G2l Hegpidinge o nrdprisy of e PRl P deed HEeh | dEt i de,

TMC, PEO, dlyend. 'W@ﬂ@/o@@we@ h&ginklsi&R a@dﬂﬁﬁ%ﬁﬁu%ex@laﬁfé@%el’@%}’ conpri se
20Po|yesters yet hers, polycarbonates copol yoxal ates, poly(ortho
car bonat es)if Dég 1 \iesalesst apaslyin sigp bl ciey d iedeeM lpqu@@d foopbE %ér s (Pol yActivem

L0 DBy PSRN e AT 0o B R ES8.cy EpolRPOl yrer 1

polyner Is a vantage ince
sen - cr yst aEdtiangon Aspsaedy, prbtess s afsoknvst abbepohnomadiaticomrodets dsel ihydr ophobe
and therefaor a lon gsor n en ysed as a dernal
filler than @hmxgggaﬁgﬁ%§%d€§$9é% ﬁﬁ? ‘f?ﬁﬁﬁgglfxﬁg SRt st al i ne
bi or esor babCentiibyRekase Nbregarpi @f @makﬂegraaamlq@@dhym tind ichekpgicdsed whi ch
does not co ri se g second nmononer being selected fromthe group consisting

of glycolidé “@}ﬁ? JRESE BYEGSEriet i SHEIC B bonat®e &hide 01 sketivdds and

combi natg onge kELRAE deffhed herein, one may have to vigorously stir {appr oximately 1000
rpm as illustrated in the examples), Without being to be bound by any theory, we
expect that due to vigorous stirring, air is incorporated into the mixture allowing foam
to be produced, which is believed to facilitate the extraction/evaporation process. In
addition, the extraction /evaporation process is facilitated by the fact that relatively low

25 quaniities of DCM (i.e. high ratio PCL/DCM as defined later herein) have to be
extracted/evaporated. Said process has a duration of approximately 3 hours, whereas
classical extraction/evaporation pmcesées using a mixture having a much lower
viscosity (see examples) are expected to have a much longer duration of more than 14
hours. During extraction evaporation, a substantial part till most of the DCM contained

30 inthe PCL-comprising microparticles is extracted into the water and evaporated at the

surface, -



In addition, as another preferred enbodi nent of the invention, a PCL
pol ymer as used herein is replaced by another polyner. Such other polyner
may be a pol yner based on L-lactide, D lactide, DL-lactide, neso-lactide,
TMC, gl ycald Mealsedi oxanone. 5The properties of the polggieskodbe
obtained mcroparticles, and of the obtained gel all disclosed herein vary
w dely dependi ng upon the intended appli C_?tl on and are typically not
critical. For injectable applications, the PCL conprising mcroparticles
shoul d be syighabh&iihotwbdi %t%%sE@h%h@oﬁ&“)taa@élé’scﬁ{/&a@%esyr' nge. In a
preferred embodi ment, a PCL polymer |s added and will di'ssolve in DCM

and/ or 10 sﬁﬁ‘é@%ﬁtqieélawfoﬁﬂ?cbas‘ﬁ/@@# dreonraisn cevimeant srrnaicetditions ufhet o about
10% of DCM r 30% of DCM
(as sol o sol banr arRanes ey oo R THREtt hlk GED s P a0

subst ant i al CyStpungnifwke abauh 91} e Elonirglladsedirgsmay 5otk e deolivent 1 6ih 12 wei ght
basi s. I\g)re referably a PCL polyner is added and will dissolve in DCM at
a concen ra}tll on which is up to about 25% or up.to 25% This 15percent age
depends largely on the nol ecul ar weight of the PCL used. In a nore

preferred enbodi nent, the v 005|t of a PCL DCM sol ution may be
appr oxi mat ef*}! Féﬂ%@}oalﬁgf%%ﬁ'?)mé’ﬁﬂ o). BFGORRH(SHEEs ALY MER B t enper at ur e) .

Thi's vi scosiupyagienemds orﬁmbﬁﬁ/&r&ut)sﬁ%iﬂw Tﬁﬁwweeme&gﬂ{an% yife PCL and on
the PCL and 20 concentrations used ratio PCL/DCM (w w) nmay be

appr oxi mat ePyicraRieers dhapkenthan 7¢ wBGf i migal CMansaprgnpgllgpyel wiern 1009
PCL. This rgtj ﬂ%ée}ﬁqﬂé&gﬁeg&ﬁ%ga& B, BOURAY Sl b0 ADRLL ORISR Y used 1N

the prior art e use o ration ef’i ne ern is

advant ageousUVﬁiVmée’t%&Wlé’séwa% posSh.bl. 2wDEM.1 st Proe sentless Thwarlef vt’e, Int he
evaporat i on h ro e lmen AN} gtg nart e Fr@ E{ Oxf%nr“ cl es .of thﬁﬁi nvention
i s expect ed 57e T api VP hARCT e FASSISERP e o e dyds: nﬁ%ﬁoﬁﬁn te DCM
than in theDQIVE&éﬂ’Weehrth@rrﬁeldéf&ctcﬁ’afh1eﬁr|1£3f$:ia§@hﬁﬁﬁbt@lgr§ ipatime is likely to
be influenced by the identity of the surfactant use MC is preferred), the
PCL pol yner (Cﬁ%ﬁéﬂsf%?“?es@fﬁ?’é?%ﬁ’? %H?L PPW@%@H@&PI%%*%QW%M/ or

susbt ants al pcRUBcrbpRanks fdl bo whie@ hewkiedodeal k0% rakif g to\'\/fe?hd dnpchy the
process conditions. WD 2009/ 014441PCT/ NL2008/ 050506 10 croparticles M

a further a@ﬁé&ﬁUbgfdﬁéﬁliW%?WW provides a n cr opartl cle obtainable by a
process of flifni LA 1w Bl OLRRGANG ABRRALnaR BHELL EH LA, RE VI OuS

section. These mcroparticles are not per se o tal ned using a process as
descri bed apowss agréfenylyshssanirey whay ®(Me desihradokchaivant eri stics as
presented bel ow. A process or the invention is one preferred process for
obtaining these mcroparticles. Preferably, the mcroparticles of the

i nventizin have: antdxeadSthe ﬁﬂemﬁafn § heL holyhewhiaghschahasd@omstidi8Spolyls) a

di anet er di strl buti on ranged between 5 and 200 pm_ nore preferably
bet ween 20 KRWAFEF kPO %W) %‘3 S%éf’é? pogErREdle BRST ofie oY even mor e

biocompatible and bioabsorbable synthetic polymer. A PCL polymer for use in the
present invention may be obtained commercially or produced by methods well known
to the skilled person. Preferably, a purified PCL polymer suitable for use in biomedical
25 or cosmetical applications is employed. Polymers are molecules made up of low
molecular weight repeating units called monomers. The process of joining monomers
to produce polymers is called polymerization.
In the context of the invention, a polymer may be given all possible meanings known to
the skilled person such as including a linear polymer, a copolymer, a block copolymer,
30 aterpolymer or a blend of different types of homo-, co-, block co-or ter-polymers.
In a further preferred process, a copolymer of e-caprolactone (CL) is used in step al) or
a2). Preferred copolymers of CL are: copolymers of CL with at least one compound
selected from the group consisting of: L-lactide, D-lactide, DL-lactide, TMC (tri-



10 preferably between 25 and 75 p.m even nore preferably between 38 and 75
Jim even nore preferably between 25 and 50 Rm ii) honpbgenous density,
formand content (see figure 1 as an exanple): spherical shape and surface
snoot hnes@&g Jbdgrs|psenti al |y spherical mcrospheres. L&Fihaheregenous
characteristics (features i), ii) and/or iii)) of the mcroparticles of the
invention is very attractive since it wil] confer optimal flow ng
properties to a gel derived there from( presented in the foll ow ng
section): WeeB¥RECtarbhRle PO (bolbRINen28gHSI AN BCEMdREGe). N0 needl e

cl oggi ng when injected with a syringe. This honbgenous characteristic
represents HHCT wpeRAbERERE Chviacorhown. ylipsk eppelynis) iporadph antoceroricexanyl e,
the mcrop t Iy 1 t han
the ones. aega oy Bl ek N R D R B B B POP LB § "G
to the use L & ihiegdiddo owapthie sémperaursat vhich it CL sa@iodyrhdrqueltd havi ng a
viscosity which is ranged between about 1 and about 400.000 cP in step al),
and/ or preferably due to the use of MC as surfactant, nore preferably 1%
MC, even nore 25preferably 1% MC (Mh=63000), and/or pref erably due to the
use of a higher o of PCL/DCM as L ned. herein / or ref erably due
to the way ng?‘frfl POPSH AGRpBPST P%ﬁ&:&ém%@ﬁt%’a’rl ¢ PERF ?opﬁFfe %5 anot her

exanmpl e, t h@rﬁﬂ&!ﬁﬁ@l@ﬁP@L@c@%@ﬂyzﬁ&%TCﬂ\&ﬂﬂid&r&o M&hdngéfe&e@%ﬁﬂﬁ& jie
properties than the ones as disclosed in boss (boss P et al, (2001), 22:

2785- 2794) ‘&rﬂélﬁ'éfrgaﬂﬂ L-lartide, 3ptastudsn &lalsendst THG, PHOH alvedifsend Dy Whesar f act ant |
said |igyid; - ) d about
100, 000 5P o oA e B T A M e Pt
of PCL/ DCM sedvetiehi stepdi2h éreangljin@tediperatype ef Rlakl iyicokdeg t¢ oethibe ltrsmaom?mrs peci fic
type and co qlné ﬁag?? of MC as surfactant, nore preferably due to the use
of WD 2009 V) NCBUYSF0B0506 11 1% MC, even preferably 1% NC
(Mh-63000) and/or preferably due to the way the extraction evaporati on has
been carri out, The m | es re so. honogenous that they may al so
be nared m&%ﬁﬁ@%% ﬁ@i‘&ﬂ%&%& rré?tp YBer ?@Pé%ni’vgfié‘ﬁ%??qlmuégs ie?ﬁr?érr cal
shape amd Sﬂéﬁl@i&e%r&ﬁﬁ)&ﬁqﬁ@lﬁﬁgsofaﬂijac&&y m‘ia,cme D erbiH-esnvas rabr epdyiigef i ned as
i)

Si), ii) and ii is due among others to a specific process of the
i nvention, PrdP@riaBidiine tb@ahfrre blggeés with Bomp/guitipckeapier-spivgea vty f act ant

said liquid nge t bgyt; nd about
400. 000 cP ?dr;:‘%sé%1 ée!%" %i%é@gﬁ%} b or ch?% r%q’dﬁ‘eg‘fﬁg&aﬁeﬁﬁrﬁ hor ?%]fi?o PCL/ DCM

as defined lh're&OelﬂﬁldeaFMﬁoPE@rﬁﬁ’@ﬂdblmyd BleOther Lsurfofotant: hidrids may's bei ng
used, nore e) rably 1% MC (Mh= 63000) and/or preferably due to the way
10t he extractiron evaporation process has been carried out. A preferred

di anet ez ochmmtem p@i@ﬁam,rmilmrb@mresr ospheeialks ipsl angedtoehwgen 20 and 150
km Adlarret Iar t 20 kmmis preferred srncelt m ni m zes direct
mg@%“d%

phagocyt osr% R BsretoBP YRR (PR ACHEN 1888 urn is preferred
since it |sp@meg$h§gn§so have even better flow ng properties when present in
a gel. Alternatively, a 15 preferred dianeter is ranged between 25 and
50km '

In another preferred process, a PCL homopolymer is being used. A PCL homopolymer
25 is advantageous since it 1§ semi-crystalline. As such, it is form stable, In addition, it is
hydrophobe and therefore, it may have a longer resorption time when used as a dermal
filler than the corresponding resorption time of a non-semi-crystaliine bioresorbable
polymer. More preferably a PCL polymer is being used which does not comprise a
second monomer belng selected from the group consisting of glycolide, dioxanone,

30  trimethyiene carbonate and the lactides and combinations thereof.



Surprisingly, the inventors found that mcroparticles conprising relatively
|l ow to inteinediate nol ecul ar weight PCL as earlier defined herein are
highly suitable to be used in the present invention. This low to

i nt er medi @loe00di8fl ar wei ght PCL conpri sing m cropar tg&eSonigiqpr esent in
a gel of the invention exhibits a relatively 70shorter resorption tinme than
the one of a gel conprising mcroparticles wwth PCL of a internediate to
hi gh nol ecul ar wei ght as defined | ater hetein. The m croparticles nay be
stored in tH &ddlo), Slab@edReth8EEBbHRMEA of INORRKOZ 8P pdiRe 2t LW ng
powder and conserved for years under appropriate conditi‘ons. Lyophilization
i s advant agbdtis 1siepkeesd iy angdet palanersSetharler pelamieomanhel2 solymagesscdiore

ol ecular viel@liio 451406, L2210 BRL.- ARk e BARLEN o RilKahGR Properties
(anbng ot her spherical shape and surface’ snpothness, see at -1 east one of
the features as defined earlier herein as i), ii) and/or iii)) of the

m croparticles determane at |east. rtly,their in vivo .degradatio

behavi ou§r V\;qgenprﬁ %rgeesn(ff%ilerp Otzlawa i Ofgpigg}f}%%f‘yﬁd PR e i V?Voqbtwpi n a
further aspsittisclbdee heRiteniy atichedepteind Wod th iadegragabtaoh Biestabl e gel
conprising a_m Gro _ar,t,iail e as defined in the previous section and a
carrier. A PRFANEPOLGECR i ITeRbe ApEerons ¢y RRITRT egaistoPaicliensi t y
enhanci ng aggitd beaN 4 foR i QMO kifryu et dul iy MO %Qggé_014441PCT/ NL2008/ 050506
12 enhanci ng agent. A viscosi t% enhanci ng agent 'may be selected fromthe

group consi §t3 pigicerd cabefliipriat Bok prhetehipladée! dnd vk diss@mOy, DCM and/or

pol yvi nyd pygJiQhh F % I , : :
hydr oxypr opy nétt%?/lp ?S&WSSSU% ‘&%ﬁf&\w&\%ﬁf ﬁmag?ULv%o&%fsqgv (%‘(’n?%enci ng
agents nay evansedsordsmedouthd beny, @ade ByouapPaneBrM Giseoie salkidtlorin the art.

CMC is preferred as. .a.viscosit nhangi n ent. A density enhanci.ng agent
may be sel e%cfnétan?d?%lf'%ﬁ Regr bﬂb%cagﬁ@%@% ‘83“@5?%-‘%%‘% Bt glw,eerhéh‘?ﬁnf‘ﬁ?enéﬁd
fructose. Akdchaugholotdremn: suk hahhebdansoteypragents a PCgholheer wshded Md oni city
wetting agent1 (ﬂa be ﬁg%ysor bate (Tween. 20, 40. 60, or 80). O her
tonicity wePt] ﬁ%g"(jéﬁ Mral# coneFgHon wRih ispirde pbel! 48 o et Her & Alikay
i ncl ude; yar yirGrArRthEs RARIy & Wb 8eRShihywebhatgl-ngagent . a density
enhanci ng agent and/or a tonicity wetting enhancing agent. In a preferred
enbodi ment, a gel conprises: between about 0 and 8 W% of a viscosity
enhancing a : ) L% of .3 density
enhanci ng aglgc{r}%]?mgﬁ%élg%d et(}%g%{’g é;ti%mg}@% g@%?&%%mﬁ%ﬁ ‘Ié}f&a tonicity
wetting agesproxvbeielyprekd beabileyy 5 and@ DO gnimrdasest athedtmeemeeadnaet This1 and 8
wt % of a 15vi scosit hanci ng._agent ., and/.or .he en .about and about 50
Woeor a dolS LB IRRge L e Sl or B TR B SR BBBut 8.0 we o6
of a toi ci byMweinkémgtiagantd. Picgelio ICBO@aed hanal tt aBbxihabivedaovar yi ng
anmount s of m'crop%rti | es. and ma t#oi cal |y include from about 10 wt%to
about 50 wt ¥EFNV St 10 2RCM 38R0 andd: 02 6 Qi This srtigdbaaliSehes from
about 25wt %; ﬁ)c@?ﬁéﬂédtﬂ5atm%vi5ﬁs%s§@%ﬁle%ﬁor‘"&r%to about 45 wt %

e

inicroparticles amount” of carrier is typically chosen to obtain a
suspensi on Reatsage ¢ high aiorFed PLolisy ipecblsarie issulyartagsoys siceapipsopr i at e
viscosity. JRgpRiidliayRene afckplsnd HabodERANAIN0 NG bUAGHT .
application envisaged for a gel of the T nvention, a néeedl e having specific
char act &y i smiccaparteries lpéthgsednudions cepchedtty pemofe @hideedl i cuséd] plobasasi Scosi ty
of the gel &abé QQaI_\é%é bae i&ﬁ]tei m setd in.order to get desired flow ng
properties. A% AR exa]ﬂﬁli' & THI AR T BYCE%%, preferred enbodi ment, using a
needl e of 26-30 gauge, and CMC, a viscosity ranged between approxi mately 20
000 and 200,00Q cp is ropriate. In a preferred enbodi nent, the carrier
is a phar rm%aé'&‘ﬁ? vat fa C@T‘QR% Frat fleedy iopedpicispecdtydhe Keni el e dretagt
bi ol ogi cal | yeedCGable¥erred), the PCL potymer (homopotymer is preferred), the PCL/solvent

30 (DCM and/or susbtantially pure Tween) ratio (preferred ratios are given) and by the

process conditions.



30accept abl e carrier. Biodegradable is synonynous to bioresorbable. The
desired bioresorbability of the gel may vary dependi ng on anong ot her the
type of PCL polymer used, the use/application envisaged. In a preferred
enbodi mentyo ddbee@eh of the invention is bioresorbabl e g Roskased0 years
or less than 10 years after the injection or within 5 years or less than 5
years after the injection or within 2 years or |less than 2 years after the
injection or within 1 year or |less than nyear after the injection. S The
obt ai ned geMigopRtitises a suspension of mcroparticles as earlier defined
and is nore attractive than other known gels: the gel of the invention
conpri ses nitct Bp&etdseqcedha ijygntign eraviise aniebpartigphringlll biviaphocasssitist h
surface (hayi - f i f ures as earlier defined
herein i), ?%?g%ndfﬁgﬁg%ﬁg?ﬁgg)ﬂ%ﬁ%?@@%k@”&ﬂ%“ﬁ@@%omﬁng properties of the
gel are inpilbsseduiciBparpeiesiragbiyper schabtainadantngrapréeundg dekatbedalget acampri si ng

m croparticles having a low.to |internedi at ecyl ar wei ght nay.

advant aggeougﬁi @1‘3}6@“&2}% 0‘%’ SSRGS oF ﬂ&‘?%eﬁ]%dg)r%loé“o%ﬁrf’%‘e&‘}@gﬁ&vﬁ%ﬂ‘ which is
nore st abl eiswne prdfejagiredsd for vhodgingtihae kiidepdrede0obredegiiadad i on are sl ower
than for ot hergﬁol. rrers%., A gel cogri ses m.croparticles and a carrier. A
carrier is O%Q “Iﬂﬁﬁéﬁprt TR 9B e SHIHE Ao P! PadYioBare SiRFsIHSECSt 0 4 nont hs

after the inje6iha% disHSiHESMALE MRetd ¥ ﬁt{&g 2@1}%9%&%&&%1\) s dependent
on the initial nol ecul ar wei ght of ?he PCL used. For exanple, °

m cropart i cbgwegoifpmiddishgna cRELmgo lpyuferblhdvivagn 30 haVPdt onj mtenmedi at e

mol ecul ?(5 Wei.?h,tb aﬁ earljer %gfi ned herein are ex&eﬁgt ed to_have a

degr adat§ onPBFT S BHBET o 4 e Hith iSEH! EICPEH ety IBet ReR A ah 7 binakel v 6
mont hs and g,y Ef%mbgsbeggeeg%%@g@hﬁ a gel conprising mcroparticles
conprising a PCL polyner having a nol ecul ar wei ght of about 10.000 M is
expect ed t oiihzareoganquesionypiyi form endreonodnt &ep fiowi ek eh yxdpgtishesmeticd ehapd or 12

to 15 nonth ndds%pfgndi n(%th%g where it has been injected and on ot her

characteristics of the m er oparticles. As another exanple, a gel conprising

m croparti clipssseniglyisphdfgalanitfckphpaedsymer havi ng a nol ecul ar wei ght of

25about 40.9 0 M is expected to have a resorption tinme of about

appr oxi hat e'I'ge hamqegnas cRraseriviss ERBUES D4V BRehED WigenBiFPasilsHeétte it has
been i nj ect pleaned imrfaméam%@ﬁtwaﬁ!c§ﬁihf:@pt9&a1 hbeinpedRARL i £hes. This gel
may be used in several types of applications as defined below, A gel may be
stored in ad¥dRe dereirom fstmsented i 16¢ fBlowingriettiony sposmsttaere PHESer@bl y, a

contai ner | fededaBAN o QlinHSGo BRI A oL SYdNBARY L DIR 3Py al so be

provided as @ two-conpartihent prefi syringe, one ¢ ai ni hg the
(fr eeze- dri eethogenasopantitidtie scrarents e ipprhesmaontaiknowng gds plednpaceut i cal |y

accept e f:‘iirlaru{ efgdrepligmrle(%gngti tuttege] extenpor an ously e. g_ .. by water or
doubl e di st ITHEG WACEPY &V TH7REShr 8 %‘Fé YAFAYT TGS o5 YEFCYE uspensi on) may
then be apppiopetiythamihe agsridlscioted id £PSIIC HIARE RUSS DOHIRTIST 0%V

Alternatively, a container npy be a vial. Here also as for a syringe, a
vial may coﬁ%@f‘fa?]ya WP h5ruse A ‘W%Fﬂml?ﬁ“}gé*aﬂyfaft@tb@w h%(Fffgear natively, a
vial may copk@isfly vhicNErahQURRRIEE Mo fi heeZSsudhieshh Jp iGLRPATL helgs and in
anot her conpartnent a pharnmaceutically acceptable carrier. 5The water used
t o reconst i Pateebiidusrip draneolMCyasshdadipst, nigye grofyratin dUeMer even nzoryi al i s

e er bl i e et g omng pyel sl fobhg sl gt anigr, v
Saline) is bse®CM as defined herein, and/or preferably due to the way the extraction

evaporation has been carried out. |

As another example, the microparticies of the invention have more aftractive properties

than the ones as disclosed in Iooss (Iooss P el al, (2001), 22: 2785-2794) preferably due

30 to the use of a iquid comprising a surfactant, said liquid having a viscosity which is
ranged between about 10 and about 100.000 ¢P in step al), and/or preferably due to the
use of a higher ratio of PCL/DCM as defined herein, and/or preferably due to the use of

specific type and concentration of MC as surfactant, more preferably due to the use of



“Acarrier may further conprise a conponent selected fromthe group
consisting of a cryoprotectant and a buffering agent. 10A cryoprotecting
agent is a chemical which inhibits or reduces the formation of danmaging ice
crystal s wio Bioadipgi cal tissues during cooling. Suitabl@esyefy@eeti ng
agents include, but are not limted to sugars and carbohydrates, such as
d-naannitol, |actose, sucrose, fructose, .sorbitol and dextran, with
d-mannitol being preferred. The concentration of a cryoprotectant in the
carrier of theigedvenBiiataly | deRensi-Rg3uPeind/herddiplandesmappliigat i on, the
m croparticle and the identity of the cryoprotectant chosen. A gel may
typi cal | y cOWBFiYe BRINESaaBeAItcaDic Yt é%@mwr%a%lw axe Py Rmegengps that
cryoprotectj 9 ;ng“ 9 uf fering agent
is a chenicg¥§g%%g§%E%Q%ﬁgﬁaﬁgggvﬁggg%%%%ﬁ%gg it agimﬁgﬁ%ﬁﬁ%% a 20sol ution
to al |l ow t haphssishlsbiumrant ouitass isgpotbhen gebanyrolphd Feiugs pedudatly offineil eher
dilution.or.spall.. it of . acids_or.-hases, Effective buffer systens
enpl oy snsol u]t)i 1%5!1@?%#%%%& %h rékegae“qpaeﬁl ¢ Ibopcresbsxol%rtr%et%Teﬁlﬁgré’l?gfmg@ cehtrations
of a conj ugatike aeciodshigsié cpapri{ing 2 bufdani, sgd dgedthsying Aviudsireribng iagent

enpl oyed herei n .may be. any such chem cal conpound which is

oo maceut | ESRRYER granT and R A MG BE SBe T A Vel bt o o

25( conj ugat gginag s FIIGHOM bareasdd RieiRhagph 9&@@@/@ BucCiotal @lRGant T&engel may
typically conprise between about 0 and about 0.2% by weight of a buffering

agent, or bévRBENSEhBG MR knd: Miollinp 63Ky arpl/ ?YrPéfff@YrﬁP]éfgiuﬁéﬁ fliemaig agent
S PBS. 1§ 0 @ CUELNGH PHELARY 59:ETRRdITRRicRogel comprising a

mcro-particle I's for use as a 30nedi canent. A gel itself wi thout any
active i ngréagrdenred dimperafldheabloyopaitiches (micagspharetlicangdtbeboepZlsed herei n

may be seen, itself .as dicament. In this first case | is preferabl
usgd as a fHOI %IP'%F.I lagjﬁ%lr %@%ﬁkﬁqﬁg “%&r%?@”%%ﬂccﬁ ]?g]tlfglz?%&g%ﬁamml lOi n a Y
variety of fH.gatiRats hasd e gA UiAadidr RfhaBerShdr sBRMO A3 Dce it is
di sfigurenent, controllin 15 bl adder function (treatnent of urinary
sphi nct er dewrgredyye awdbeticrdomiroPpabesgasnmreerier b gxl (tlicsutidmnta of

loric L e flCi C ficiency, congenital
gﬁnorna}'ﬁisfrglgl%hf“{iFﬁ%ﬁgg&g%ﬁ%e@%{gg% ﬂggiewgﬁeat mant?/ In algl t hese uses, a
manmmal i s pfepesiabl yhamnmheHdn fhed tight nligopdrlicitheseriudgseiatvegelowits typical ly

introduced jnto the tissue site 1o be treafed or nedicated typically by

i nt r ader mal S E)t_ea%ﬁé\%%ﬁ&%@)??ﬁgés ?ﬁﬁﬁl%éfﬁﬁ%ﬁ%.herﬁm g pidberiad bod] mont . a
gel is usedys ifehl iptck@i RABRHA! TRS [ANtd lRhBRiate hdiBulPheiepreferred

enbodi ment, a gel is a dermal filler. Dermal filler nmay be used to correct

ski n abnor n#IMYisEg nipapatigerhen nrprcaht o 45t of the iyerjontexbibitga gllivelst such as
a post -sur gl - Skin | @k L LS ik b When a
gel is %(};ed%hgggial%%é f%ggnlgr}tﬂma%g Ogés Sga %62 rC %}Fﬁ%ﬁf%&cﬁéﬁ%@%gﬁ |ﬁlg§aCoLnH{Qhe

appl i cat i oningesmediate tnikh fricldoelsr; walgPCGls debhednteter easnpref erably a low to

i nt er redi at.e_ nol ecglﬁacfes\r/\}%iv%

ht, or..an.inteimediate to high nolecul ar wei ght
as earlier definedherein’i ﬁs?feédﬁﬁéfii dlgrsmgﬁs fS‘?eZ%d%?dongB}%iﬁg?de%r#‘ée”i nventi on.
151 n anot heflowing @opdefad cedeeabidiyomntindcaagrbpriisahasies. NeogHizatisn 4sed as
an inpl ant of e e , : .
advantageous since it facilitates sterilisation and storage, The molecular weight of the
25 polymer and the inherent physical properties (among other spherical shape and surface
smoothness, see at feast one of the features as defined earlier herein as 1), i1) and/or 1))
of the microparticles determine at least partly their in vivo degradation behaviour when

present in a gel and upon injection in vivo.

30 Gel
In a further aspect, the invention relates to a biodegradable injectable gel comprising a
microparticle as defined in the previous section and a carrier. A carrier may comprise a

viscosity enhancing agent, a density enhancing agent, and/or a tonicity wetling



filler to treat various sphincter deficiencies such as urinary incontinence
(control of bladder function). Loss of bladder control nay be due to stress
due to physical novenment (coughing, sneezing, exercising) and/or to urge or
| eakage ofvdmigrsamounts at unexpected tines, includi ng-skeRmkestdel types of
i nconti nences may be treated using a 20gel of the invention regardl ess of
the patient's age. Continence is dependeqé upon a conpliant reservoir and
sphincter efficiency that has 2 conponent (1) the involuntary snooth

nuscl e on t hgafdiadgen: 'Aeﬁgaos@'%hﬁx?&ngt zb;%ntvlﬁllj!dﬁg Rebed kRhehalygayscl e of the

external sphincter. Therefore, ge the i nvention may be added to

| ocal i ze coffpFEYRd ansctd@mfi%é’oé{biﬁietm é?lhfkﬁc HuRED epcdyvinplpstriatidone (R&Paby
reduci ng_{ ngchyMERRLZ AL NHONAR RS mahggémgaggﬁyggb N9o0dvel NG pe! and thus

substantially Feduce o nate ‘urinary stre e herice: In these
i nstances avigalsityreshahang agetsted H@ylsﬁh jpeebildibeireiddy apetdnt al ororskibldnitr et hr al
tissue. Thu; Ey{)lr%% %ng?géjors; vol.ves |nj ecting a gel with the aid of
a cystoscope in A& s QUL aPBURY“IHEe BEE of the bl adder creati ng

i ncreased t AsknstyhuhincirgngesubsagueRticdtonapt abliptoeftiiher wbkdiral lunmen. A

gel adds bul k and h o close the urethra to reduce stress incontinence.
The injecti @ﬁ“‘ﬂ@ga’iﬁéﬁl‘:&%ﬂﬂ’f}ﬂﬁ%‘g}? 8%@%&%?’ 5@?‘?%@5%11‘51 Pighbbe Bt mal resul ts.

16 | n anot hgromBLewiiel Sichefaehbogh] fﬂ%ﬂgaﬁe arvaeh 20 10use dr 86). Bulet dnﬁ‘dit as an
inplant for controlling antI‘IC r ef (to treat a deficiency of e

pyl oric sphiA&ee #5€ﬂtm®t Heeopphgdess! diselopabdasic ous @C(I@R@)ymgrﬁmuv@s t he
regurgif@ti g \ggco%rﬁ%ﬁ%lfbl fxt' £ dzgtﬂtg SMCQ%E%}K &r?d?cgrearléﬁlc t}n*gvgtuﬁpe

oesophagus or di aphragm X epi sodes occur duri’ng spontaneous
rel axat i onscrtblﬁmtnh@agvomap@ﬁfmiphaglbadhmphagcltc@mpﬂm bhnveeetnmbautpra:uﬂdcmged

rel axation 30% occ ri ng er s.of 1 ow, i ncter
pressure. T e{)/t %ﬁla\ﬁ%\g?ofﬁ f}% oﬁ%ia%en %X g%Yyﬁen( d "g@‘bﬂll‘t "’lgtvggs‘gthat er neals).
At ypi cal mafinkiesébn@nsaeht, %RQHcﬁﬁdcﬂdB@ut@&inhﬁBoutSWﬁ% 6f CObghy laryngitis;
sore throat: and non-car di ac reI ated chest _pain. is alifelong disease

that requi r BETRE pEROFYF & PEHBER ¥4 fod FORRTISES ‘%ﬁ%’fqe“é%ouﬁﬁdlaéélg Wt €révent i on.

Theref or®, As@8hy &hahdiBs LWL BEI/OHBREn B £84EE 150 wadd RYbki@nd | ocal i ze
conpression to the |ower oesophageal sphincter. Thus, a typical procedure

i nvol ves | njieanqipyestiyand/ o epvachabaiit § asf abous Adosdopie britiey whieng resies
around the | ower oesophageal sphincter creating increased tissue bulk, and
subsequent coaptation, normalizing sphincter 15pressure. A gel adds buI Kk
and hel ps t& gel @géOdehhersiphilaydU@ndd‘mryiegiameumse@ﬂ iropTihieles ap@mty on may be

repeatedy faor eln ected usi.n

aenest hesi a%ﬁ\%énmgugg)%mm a'b(ﬁustg "tg Q%‘g%bﬂ t PEPPE ﬁlF?‘ P} ?P@gbisodder
functi aro anm%) to g@at Five %, @bhibouid@sRCL pabaures wisetoasoRBeMerAabkyoan
inteinediatg tq h|%h m)l ecylar wei ght as 20earlier defined herein in step

al) or a2) gedcley hﬁé“fi‘i’ﬁ@@rlltcf‘%‘ﬁr sy shosrrie@d 4si nce the gel
hence used é&is]_iéns@ﬁ axvind @8 QBlireallobhe gre,%)&&&epla Sthitaf gpﬂ&yﬁéae lvf%&%ﬁg filover in

vivo degradation rate) and the surgical intervention wl have to be
repeat ed oftdigd PPﬁO%HmWhatrﬁﬁP@dmg@ﬁléhfr ete eftroliratenenvisesgéforiagelsfed as a

filler or ag ﬁ]@eﬁtmﬂ[ Qﬂécdf\,q{avmg specific characteristics may be used. For each type of

25 needle used, the viscosity of the gel may have to be optimised in order to get desired
flowing properties. As an example which is also a preferred embodiment, using a
needle of 26-30 gauge, and CMC, a viscosity ranged between approximately 20 000
and 200 000 cp is appropriate. In a preferred embodiment, the carrier is a
pharmaceutically or cosmetically acceptable carrier and/or a biologically medically

30 acceptable carrier.

o Biodegradable is synonymous to bioresorbable. The desired bioresorbability of the gel

may vary depending on among other the type of PCL polymer used, the use/application

envisaged. In a preferred embodiment, the gel of the invention is bioresorbable within



25treating erectile dysfunction (ED) that may affect nmen of all ages. A get
of the invention may be used for treating ED. A typical procedure involves
injecting a gel directly at the deep fascia throughout the I ength of the
COr puS Caweregidis I n another nore preferred enbodigm@id o981 S used
as a filler or as an inplant for 30treating vocal cords. A gel of the

i nvention nmay be used for intra-cordal ig%ections of the | aryngeal voice
generator by changing the shape of this soft tissue mass. 17 It is further
enconpassed]®yeatN® 18 BREND YotV 8M-1RNinfc0Rdn & aiglin 5 LSBL br MASR SRR AS a

medi cament further conprises an active ingredient, which is also preferably
a nedi camentfter K iggelipne vathi 2 gearsmsdese m%tﬁ"@ﬂw@ﬂlbfée gusetibn oaetiiind

conposi ti Ony{cap&a{Eésﬂﬁ&eP%faQ LGB reompound which one desires to

adm nister to the site of the injection of a gel. In this case, a

medi canment added to a gel may facilitate the function of a gel and may
conpri se; an anaest hetic to decrease the pain or disconfort associated with
injecting a gel or a conposition that facilitates the integration of a PCL
or ?f a (rjric"n;bhxpaﬂd tinel gl Ocﬁm]ﬁigeﬂf Qa&@&tsiolﬂ%fgié@gﬁﬁti&i&hdsfwﬂiieflﬂ@"ﬁlbﬁ@xiﬂi§i te. In one
preferred enbodi nent, a icament is added to the gel. Exenplary

anest het i cs™PRAMAFE B0 g&‘@" lnoREels; ‘%théld’fttW PYHGEAFHBIRY | ocai ne,

novocai ne, RERFAGRIREhat BFd dsQBAMNSphEAR] Mlﬁﬁﬁ's&&ath%ﬁ'ﬁac@r(mg%t ieaf;%%f

medi canments that can be enployed in a gel disclosed herein include: a

pepti de, a ¢fitBsipdoveygdprinas potlig eeftned daretmip. ibisod/peiil)eand therdpeg, the

| onek oo VAR 5 S k0508 AR B SO0 00

t caFci t onin,
heparin, i ntesrirsukirmeloparitinenivingkd low2p iftehgdast ool ookt nlaNA, pr ot ei ns,
pepti des, . Juteinizin atyone,. atrial natriuretic factor, Factor VIII,
Factor I X, l_%gr? t?%ﬂoll?l%lﬁj%ll%eg’i Rﬁff;ﬁﬁ%égmﬁw&)mﬁxnﬁﬁip81§ﬂléﬁ‘f‘fﬁ’ic %9P¢'En added to
a gel just pabiowhéminidbediinjiestthonnelds bN@ gatlaivatde QRwi dhnerwidch a carrier
as earlier defined hegei n. Typically an active ingredient or a medi canment

i s present PHTHE A € oIPNEFeRIsimativloniaghe CHEST dt Foaicesuiht Seedgel , said

gel may;subseauebl %shee2Rith8ad 8hontAldier MatdiMeby. TH:RRRRIN S Ryref erred
enbodi ment, a nedi canment present in a gel is not present for facilitating

the functi ofi¢gfcrapagatios if dependent emthe inigalgetlequiar geseaint gtha PEdnssoFped del i very
system for agnpy.kn o) ks [ 5 1.n anot her
preferred enbolg%ghgl\r%??&gmtgkglJgﬁlgggﬁgg?%ﬁa?’yﬁg%Ih.g‘%ggggﬂswnétiﬁg%% a‘émay be used
as a der nmal mbletdigrverdhitah parli¢rhicEngl lefen nedxprialdb revet 3 dearagetonnavi ng opt i mal

characteristjcs.is.obtained wh arrying.out.a process, of the invention
when pref erractﬁﬂr@uoél Ul 13}? ésorﬁ%gsﬁ%eﬁvf eaX%&%%{e%§ ?HO‘%%F &9 fﬁcffirsdiﬁﬁgi ng a

vi scosilly whianle 8 gelangedsibetiesnr@dahotirilinga®aboin400,i000 cP is used in
step al.), a d/?r V&rg{teg bI_%V\hen a_high ratio of PCL/ DCM as defined herein
is used, andfGrHPrEr &5?‘% SRR iseNpeded lodaye 3 isPREPARES Ohore preferably

appr oxi mat elpyroxYadvEly neNREn BRY €5 B ef 818kl i RARRE X INTRL & Nerli Ve Mp My = 63000
and/ or preferably en the extraction evaporation WO

2009/ 01444 1PCTENRZDUBPbEPaBciggstics of the microparticies. As another example, a gel

comprising microparticles comprising a PCL polymer having a molecular weight of

25 about 40.000 Mn is expected to have a resorption time of about approximately 18 to 24
or 20 to about 24 months depending on where it has been injected and on other
characteristics of the microparticles. This gel may be used in several types of
applications as defined below. A gel may be stored in a container in the form of a
sterile suspension. Preferably, a container is a ready for use prefilled syringe. A syringe

30 may also be provided as a two-compartment prefilled syringe, one containing the
{freeze-~dried) microparticles and the other containing a pharmaceutically acceptable
carricr, If reconstituted extemporancously ¢.g., by water or double distilled water, for

injectable preparations, a gel (suspension) may then be applied by intradermal or



has been preferably carried out as earlier defined herein. Wthin thi.s
preferred enbodi nent, a PCL polyner is preferably a PCL honopol yner. Wthin
this preferred enbodi nent, a gel does not conprise any active ingredient or
medi camemvo Whans@: gel is used as a cosnetic gel as a w@qintBhosfokdsher, a PCL
pol ynmer has preferably a low to 5internedi ate nol ecul ar wei ght as earlier
defined herein in step a2) of a process Ef the invention. A gel may be used
in the cosnmetic treatnment of scars, win f'es, and facial fat loss. A gel of
t he present subBueRbLOR; B, PeeHBatkit, & dhlalnePRdy 8ROt 1MW ai&Pistrot 4 Ssue
defects such as pock marks or scars (such as chicken pox or acne scars,
congeni t al BREERRIVES R GeHaRS &8l ef the tvpEonapidvip PhRicdsAlisprivelyniyisbe of any
ori gi - di S35 & PR ane ASHETRER| re Pz} rdiElopiBYi o8kt Bfoysed as bul ki ng
agents to augnent facial tissue or fat ? Ss i t he human. The anat om cal
area for themwhftirgiiephaygeccotfically gedepiably cireict.he skin preferably the skin of
the facial Lan:. epj 1 dl or subcut aneous. . Dependi ng of ,the specific
cosneti céapﬁ&%?%%% uoS%P{eoﬂr\%/%OrsH 3%%%{1@}({%@ Oléaln?oeusgﬁ Q? %? ec f’%rﬁl'gﬁeaﬁ)/r i\g:}l(fllrvﬁla:l Ssites for
treati ng acpefesabdy distied Watarembardtrably deshie degperwaet esnhndire preéadhing

wri nkl es, cregses, a 15model | i facial prafj]e, and deeper sites for

treating | iﬁ%ﬁ@g’f‘\% a p{%gg%?’ P&ﬁg‘e&égffp%ﬂe%ﬁ‘f@ﬁg{rﬁg’é&'ﬁéﬂs%f the invention

rel ates to A cwser Ahy Aur@ed c@iprishe chiy@iRhi Rrcffroh@e PFRPAGALkANOf a

medi cament for treati ng a skin abnomality or a skin disfigurenent or 20for
é

control | i ng“BYEAGERLRGAE OHERTMIGFYr for controlling gastric reflux and/or
for trepfing RlSrhdcify Ay H'ﬁ%bxﬁi&aﬁgﬂékpfn%xfbgtg of Fefifitel %g'eﬁ%g%n Bpr ds. Anot her

use of a gel of the invention is a use of cosnetic e invention
as earlier ¢mraging idefriynden Mologisaetsies dpplg aatihpiwitable cryopblectidee f eat ur es
of these uses v I s fined in the former section.entitled .
25" gel ". | nggt%ﬁég?Cﬁodgu]gﬁg%%%ggggﬁﬂﬁg%ﬁ%ﬁ g?dr]r%a‘,rbot%ﬁ%m{?é”r%ch to '318%?0"%" and its
conj ugat i onlactos:, Mseske fitudtdss, ool & dekingh, s4thsiembmidessing hraterkd e f ol | owi ng
the word are included, but itens.not specifjcally mentioned are not

excl uded. . CPROSANTT T GHE SREOGERE i G RBRGTShS SR BEnP SR OB R ¢ o
consi st 1essghicl dpyli@kion B At arl (R REMEY 0P fhe BrPRRQSIT EiRBeOl @ gel or
a mcroparticle as defined herein nm ri se addit’i onal conponent(s) than

. y conp :
the ones sp&¢iTy Sanally comptsericaren §htuy O aadrbquondle byovadmeht (s) not altering

the uni que A6t 1,5 CorOhed A8 Ah Y 810 nsgedi tion, reference to an
el enent by Gl BB Cor K b O 4090061 So0506 16 acti 616 mar

or "an" does not exclude the possibility that nore than one of the el enent
is present, ,un s the.context .clearly requires that there % one and only
one of the @l ghrrgrz%gsége Hgégf:%ﬁe (]'-31{5‘?1 ﬁ?’?"@ouél)ré tﬂf‘agﬁseor'pgmpgl%n%‘* A g eedt}%ﬁal ly means
"at | eadt ownditionThdlomthd sohboutd resiki chapges axpiat ekaslil vhamstdigdoh or
association with a nunerical . val ue [(-r‘gb uh 10) 5 preferaply nmeans that the
Val ve may bEHEERYRE AR QBB FORORE U MESES FRPER SORECvaY He:

contain large and approximately equal concentrations of a conjugate acid-base pair (or

buffering agents). A buffering agent employed herein may be any such chenrical

compound(s} which is pharmaceutically acceptable, including but not limited to salis

25 (conjugates acids and/or bases) of phosphates and citrates. The gel may typically
comprise between about 0 and about 0.2% by weight of a buffering agent, or between

about £.1% and about (1.15%. A preferred buffering agent is PBS.

In a further preferred embodiment, a gel comprising a micro-particle is for use as a
30 medicament. A gel itself without any active ingredient, or preferably without any

medicament comprised herein may be seen itself as a medicament. In this first case, a

gel is preferably used as a filler or an implant to augment soft tissue in a mammal in a

variety of treatments mcluding treating a skin abnormality or disfigurement, controlling



Al'l patent and literature references cited in the present specification are
hereby incorporated by reference in their entirety. The foll ow ng
exanples are offered for illustrative purposes only, and are not intended
10t o |i mwoldeyaeape of the present invention in any wapynRe&akssas i on of
the tioures Figure 1. Mcroscopic photography of m crospheres as prepared
in exanple 2. 15 Figure 2. PCL n‘icrosphergs prepared using a PCL (n=10000
g/ mol) solution in DCM and an MC (M 6300 g/nol) solution in water. [PCL]
i's 209/.1000yie6dt filnbkdn (t8athneht Nﬂu‘i’%a@%@haﬁ@@ﬂ @ﬁlmenéf,})gﬁ&/of@&h@&%@@h’stﬂufmge
magnlflcatlon 10x. 70 Figure 3. PCL nm crospheres 5:) ared using a 10 vt %
PCL sol uti offf PW‘B@WP%?F\EI{@“‘P%PW“%‘?PWC%FXH FBH VPG CWﬂOP@ﬂW gorously
stirring at ab%gggaiﬁlgmﬁliﬁpl@mﬁﬁv dch@P Bl G HiE" Qe%CQHMnﬁ?{EPQe
magni fi cati on 10x. Figure 4. PCL m crospheres prepared using a 10 wt %
PCL sol uti opreferebbCMusmah i@, 0 dbthatedr@VAsg od rpicelly infrodectd intotieltiesugi gor ous| y
stirring: at ant mcroscopy i mage,
magni fi %at i Songlcqgg (Bl ?%%%mﬁ?%’%?i y\%é?%_g%%erlé)gwlbf e%%crous le]ﬂsnlgng a 10 vt %
PCL sol uti OIHIJGCHOIDCM and a 0.1 W% MC solution in water while vigorously

stirring at.1000.r ec_boss, Table 4. .30Light m crosco i mag

magni fi cat i B PEBe Bf‘%§<§,a%1 %gellffr‘bq?‘g%arf %I‘m‘%ﬂr ass@rﬁ“ﬁ@@ E‘Y%F‘O‘f&’he

m cr ospher epllefaneﬁ @z}ﬂﬁdﬁdlm@ﬂlie§ gars@la BMaBﬁu&@qvéhﬁnm@efr nihasesReblcort@skihn a gel
conprising a carrjer which i's ready for use is described bel ow. 51.

M cr ospher e&naFRaliseRhar BEmy s g @féilealsf’é*iﬂb%ﬁ YhlegleWen asapt-aerisH skdchni que
or by nmeans bmrfisiel, %?&Ef{_%ﬁ%&ﬂ Hbesls. LWeeh9 \%Iglqguéeﬁ 295 G Bﬁeﬂ%ﬁ@b the

desired properties. pr epar e th a required viscosity using
known pr epaﬁt é@rmhﬁii@dmﬂﬁémem tzef ctpehcamn e dﬁelﬂhﬁldﬂro@mbrpebfmar eassuspended in

the gel g%%?ﬁg\g%m%pr{ﬁg&{eﬁ o rﬂbfé&pagr we1 h’t org n c%m' qgte%ﬁ ngorl]e%glal}lhl led

W th the st suspensi on

fol | ow ng ewaigju aeeaﬂ;arnddﬁeedmﬁeinmﬂ qtcp)m)lomeb) dfra pﬁfcdﬁl’oﬂﬂ& mbénalbm a suspension
of mcroparticles conprised of polyners or blends nentioned afore in a
ready for use application or (freeze-dried) vial application. 15Exanple 1

10 to 205 gr Ao Okr MYbre HROOR i tMa AR A0:ePGkclbsed dissiab ued ak in 9&}%&%@ to 20

wWw%. This solution is dispersed in 1000 m water containing 0,1 - 5% MC.
By nmeans of f&iQusayias |8Pfrﬂi1%@“ deligonciespiyh %ﬁl&%ﬁfaﬁ@qnémescemoeﬁolaﬁ aver age

di amet er of , 40k, AMLALS. @@&@mgﬂi\%@@w@hge &i%tt'é%eslsgge A%prdgsgr i bed in the

publication cited in the description e mcrospheres ‘obtal ned are
filtrated, washeu! eadshing etkezi8abweisars kyd/orlt0 utas ob (eabsgfofidige mmamospher es

are di sper Sﬁ%& e&te@ t tgc?udmgt s?ee% }@I t}%es 0 méoontnl;et;[cgs t%ajy e geatedb Q’smréoader ate
m xi ng and proc ssed ¥t

20 gelofthe mvennon regardless of the patient's age. Continence is dependent upon a
compliant reservoir and sphincter efficiency that has 2 components: (1) the involuntary
smooth muscle on the bladder neck; and (2 the voluntary skeletal muscle of the
external sphincter, _

Therefore, a gel of the invention may be added to localize compression to the sphincter

25  muscle or urethra, thereby reducing the lumen size through one or more injections of
the gel and thus substantially reduce or climinate urinary stress incontinence. In these
instances a gel may be inserted by injection into urethral or periurethral tissue. Thus, a
typical procedure invoives injecting a gel with the aid of a cystoscope into the tissues
around the neck of the bladder creating increased tissue bulk, and subsequent

30 coaptation of the urethral lumen. A gel adds bulk and helps to close the urethra to
reduce stress incontinence. The injection may typically be repeated periodically for

optimal results.



Exampl e 2510 to 20 grams. of Mh 42500 PCL is dissolved in DCM (10 to 20 w w
%9 . This solution is dispersed in 1000 mM water containing 0,8 % MC. By
means of' ferocious stirring (1000 rpm mcroparticles with an average

di amet er ¢fo Hbiekamar e obtai ned by sol vent extracti on mSmoeenaiele 1. The
m crospheres obtained are filtrated, washed and dried. Subsequently, 10 to
- 50% of the m crospheres are dispersed in.the CMC (0.1 to 5 9% 30or M (0.1
to 5 % gel by noderate m xi ng and proce§ ed further. A mcroscopic

phot ogr aphyIrodnotHREmbieGhr@sphRsESHIRNERA &4 is e ®XUTIL o2ad & iEHOWMLN figure 1.
WO 2009/014441PCT/ NL2008/ 050506 Exanp l'e 3 40 g to 80 grans of WMh 10000 PCL
i s di ssol vetPtiRlipgrastrassix 2o realg: de@@enﬁ‘r"%@e ORHEICEF) heating to 70 - 90
C and stirr I t ai ned
due o phase e o P Pl g ot fefR 0

m n. The obt adidewl e coiptemestholotsiphets ar éaplirhgm at0&dof nmbiwherdsoderd dr i ed.

Aver age dis Q Wi thin ired ran

Subsequeﬁt I {;/&hfig&rin Q@%g/a H%F% 1 gg%]ndogrzgg ere“éer<'§1)r*:"se()pga‘%:a1 gHma“”'f ' ?‘ﬁegtoélvc (0.1 to
5% or MC (ﬁro]gnlgeﬁ ﬁ%(am aftby svabidetat ée%mcmgluaﬂgip@rcﬂ@eﬁls)evdsphim&ﬁcher 10

Addi ti onal exanp invention.rel ate effﬁloa(r:f ent and eff ctive

process for PEHE %?E%EYFTH?WSW“BLP%‘ Serphue %)I t86 n?:‘?‘gg &Y Beals p ARRICH ssue i s

the use of sunf@atiantofSHRID il@NSeWsthial Bhrb@k abighelayyn itghsc@@ﬂﬁ(%maﬁqét' ons and
viscosities. The inventions lead to the formation o horm?eneous particles

with snmoot h@uFFdiscesslaed e eanr GERBI Y & lifkigalispscdpproninmalienyic3s to 75 um

A) In ong pﬁﬁ&ﬁ%ﬁ;o@@ as:[»béi ésrﬁ{@(ﬂéd %er@émi%gt ensively exenplified in exanple 4,
t he viscous 20 solution is rapidly added to a vigorously stirred

sol ution of Tbei’sfgr% a@ﬁaﬂﬁﬁha mvanteemay Pardctidds a&i@lﬂﬁ @mdﬁevdalap@mmegmmous
Stirring Of o feIoMexbib R0 YRG! fAIONG Bl 8 SRLMENG. cANAL LI 2 SOl vent

such as |s preferr 'S rapi on is possi St he hi gh
vi scositie wofth tkheud/mfgmndmbpe ®tol Lhdf &ﬁu@&ﬂflf)x&ﬁiﬁﬁ@bm@ﬂb@bb@@edl Rphiedt@r . Vi gor ous
stirring also allows ort sol vent evaporation times before the particles

can be 25COTFF%t8]Fé]&m%?ﬁ 551G PEF: 2PF SEEETED! COARM M 2OPRLFESRIBHET this is

advant ageousreaet. degi 4dd bultandgelabloaidse tﬂ'ees%ﬁM@ﬂér fohenRekHNRI TENI Cr ospheres,
essentially all (or at least the majority) of the polyner solvent needs to

be renoved. MGG BABRAS HPpAed Yrarg PRl fopbisynap! par i iaicelsd englbnal( and i n
the case of ygrystallisablc particles, will they be able to 30crystallize)
The tinme required to evaporate and renove the solvent can be deteniiined in
several way¥%hen agplds gied per sicdwempitiotmdirelbog edddtn duncbommaparastiion of t he

sol vent hasre‘ﬁ@ﬁ,'ﬁ%ﬂj&iﬁggl Hed Qas%%%ﬁgl a%?n ren{eﬁza'tjc teshwh molecular weight as
20 earbier defined herein in step al} or a2) of a process of the invention. This is preferred
since the gel hence used will stay present at the injected site much longer {lower i vivo

degradation rate) and the surgical intervention will not have to be repeated ofien.

In another more preferred embodiment, a gel is used as a filler or as an implant for
25 treating erectile dysfunction (ED) that may affect men of all ages. A gel of the
invention may be used for treating ED. A typical procedure involves injecting a gel

directly at the deep fascia throughout the length of the corpus cavernosum.

In another more preferred embodiment, a gel is used as a filler or as an implant for
30 treating vocal cords. A gel of the invention may be used for intra-cordal injections of

the iaryngeal voice generator by changing the shape of this sofi tissue mass.



WO 2009/ 014441PCT/ NL2008/ 050506 22 the dispersion of PCL mcrospheres turns
white upon crystallization of the polynmer with surfactants Iike MC, a foam
on the surface of the surfactant solution is formed when DCM evapor at es.

Thi s foamyd) mappeans as essentially all DCM has evaporgteg moddiBsos

m crospheres do not coagul ate upon standing B) In another process of the
i nvention as extensively exenplified in e?arrpl e 7, the PCL polyner is

di ssol ved upon heating in a relatively vildcous surfact ant (solution) 10

such as Tweens furlBeecndsapls@liSyahe PlaBRefiRh AR dkBReESEQR 0F the nol ten
polymer in the surfactant solution due to vigorous stirring of the m xture.

Particles fBFRCaTEEAisbrresies susdvsmiereiony vand it elnpreéiaidd}y cool i ng of
the mi xtureyg ‘ pakur e Thi; GE | S &f Ier as no
vol atil e solrn%glﬁ%g&g]r%ﬁr%gui r%&i. %%Héﬁagﬁlgﬁgéf%ét%é\é?% t}t%hge&]%?%'gEé%ses: desired
particl e sipmrmaggeécalwsuroldoepved! Whiak bhodesiref to 38mithstérno thefsftc of @t  pr ocess:

short evaporati. Ll esS en using.DCM and high yields.in desired size
range s {Q%Ch&p(e)ﬁ‘&e%t% ?‘q:{/ﬁe115 %ars%caexg‘gi:w_aénsegg%%cgfqg@g%fSﬁgg%éi%\lﬁteéiﬁa%ﬁmﬁart icles
‘with srrglot hoswgdl a:mcelmgy Qﬁh;g_‘afliamgnde?thg;md élbfuc@ﬁtﬁ&hpahﬂ éﬁﬂﬁ@f)mﬁ‘é}easl@@diitbcg es

I njectable gels .could readi e.foto from ni crospheres prepare

accor di ng tg”t%m‘le %ﬁ%éﬁ{f’ﬁ Bt B Pfﬁ‘%?%é‘?“ %‘EP%%P‘@WB?%%P%[?OH?{%O 50 %
coul d be homRgenReQishyied2mieX 88 tabk@ (& AERYXUMREIY I1; 68l hutpse gel s (CMC,

Aqul on from Hercul es solutions in water or_in Eaggsphate buffered saline) by

sl ow stirri FEbodEReR of MmaiprmRenbTs agped torileesrl i wmPreparcathpion iefudsitet espher es
using PGL s i ﬁim 1 ONS. L : W r o o
Pol y( s- %pr%%%?%%gi‘i h’%blgéllg_%w c?‘%{g p@glr)&egéde\’/\gcr%éb%ﬁﬁgﬁ @8?@’8&9 HB}VS%arI%GO%Tdy m xi ng
PCL sol uti opropéinl. e inodisamtiiatiet ¢aDOWenipityed med By keelokad tesen (MMBHesol ut i ons

obt a1 ned f 1 o i HERL G HAVALEBOOU ol HE1° e Br e S0P VeG4 n DOM
these sol ut growsh (hO0Or, gnuasgattdadarttQepkR0pigh- Hetes 6 dinkrBN&Gi@ferMC I N water in a
2 liter beagrgtrhrggegeraiglp glgcagggr(l:s? Qa gito\{\l@ni, lhgpa\r/lln,g i?l{e%lélgllignl,s igliteg‘lgtiﬂgg-Z?%ﬂg}aggl%, rpm M
15 cDNA, DNA, proteins, peptides, HGH, luteinizing hormone, atrial natriuretic factor,
Factor VIII, Factor IX, and follicle-stimulating hormone. A medicament is often added
to a gel Just prior to the injection during activation mixing with a carrier as earlier
defined herein. Typically an active ingredient or a medicament is present in the

microspheres which might be mtroduced into a gel, said gel may subsequently be

20 injected.

Alternatively, in another preferred embodiment, a médicament present in a gel is not
present for facilitating the function of é gel. In this case, a gel is seen as a controlled
delivery system for any known or to be discovered medicament.
25
In another preferred embodiment, a gel 1s a cosmetic gel. A cosmetic gel may be used
as a dermal filler. Within this preferred embodiment, a gel having optimal
characteristics is obtained when carrying out a process of the invention when preferably
a liquid comprising é surfactant, said liquid having a viscosity which is ranged between
30 about 1 and about 400.000 cP is used in step al}, and/or preferably when a high ratio of
PCL/DCM as defined herein is used, and/or preferably when MC is used as a
surfactant, more preferably approximately 1% MC, even more preferably

approximately 1% MC Mn = 63000 and/or preferably when the extraction evaporation



WO 2009/ 014441PCT/ NL2008/ 050506 23 obtai ned from Col orcon Ltd. of different
nol ecul ar wei ghts (M=14000 gi nol, M=41000 g/ not and WMh=63000 g/ nol) was
enpl oyed. Wthin three hours continuously stirring vigorously at room

t enper at uwe,20@ssenii al |y all DCM had evaporated. Stirrigigvwas«désscont i nued,
and the m crospheres that had fonned 5 were allowed to settle at the bottom
of the beaker. The supernatant was rem)vqg and the m crospheres were washed
with water. Using stainless-steel sieves, the m crospheres were sieved in
the wet st aha® bastprehebly agtiddont W dailicdlidaimidareih et ivee mideRRde 75 M cronet er

was collected. .. The m crospheres re vacuumdried at. roomtenperature,
and the vyi e?fgbmer&o@d%‘? PR RIS QF%WgﬁﬁﬁrPﬁéé}qn%P{’W&ﬁtwﬁhlé (g8 pisfyred _
(magni fi cat &pbdkR:, MNes 6O Ehris® aAN AN Z Sk D8erlBF RBALAMA: Glndihe,cobt ai ned

m crospheres. A series of experinments, where the concentration of the PCL
sol uti on and u¥ers@rarmeticercl std dsmaifiiliche INE- sovuel iva pyiredly afdveth, was.

conduct ed. H&ﬁ&m 'nxo%ec%fa?we{gmg%ﬁgg %%hn-gﬁl%r%in]in s%g&g . n-'a%&rg ﬁo@iﬁé i on

of PCL, m crospheres upon m Xi"ng utrons i1n olutions in

wat er whi | einvirgonodigtymat bawsehg th§ BSoicti¢ gta00g DCMrs, Mrindfes MEd (B0l Yat[ MC]  (wt
Do Sher g i d 0Pt B8R i idon il v KB Aicon S KRR OF 3875 P

defects such as pock marks or scars (such as chicken pox or acne scars, congenital

anomalies (such as cleft lips) and wrinkles. Scars may be of any origin: disease, post-

10 surgical, burn. A gel may also be used as bulking agents to augment {acial tissue or fat

loss in.the human. The anatomical area for the efficient use of a gel may be the skin

preferably the skin of the facial region: epiderimis and/or subcutaneous. Depending of

the specific cosmetic application envisaged, the site of injection may vary: sites for

treating acne scars and fine facial lines, deeper sites for treating wrinkles, creases and

15 medeliing of facial profite, and deeper sites for treating lipodystrophy.

Use of the gel

A further aspect of the invention relates to a use of a gel of the invention for the

preparation of a medicament for treating a skin abnormality or a skin disfigurement or
20 for controlling bladder function and/or for controlling gasiric refiux and/or for treating

erectile dysfunction and/or for treating vocal cords.

Another use of a gel of the invention is a use of a cosmetic gel of the invention as

earlier herein defined in cosmetic applications.

All the features of these uses have already been defined in the former section entitied
25 “gel”

In this document and in its claims, the verb "to comprise” and its conjugations is used
in its non-limiting sense to mean that items following the word are included, but items
not specifically mentioned are not excluded. . In addition the verb “to consist” may be

30 replaced by “lo consist essentially of” meaning that a product or a composition or a gel
or a microparticle as defined herein may comprise additional component(s) than the
ones specifically identified, said additional componeni(s) not altering the unique

characteristic of the invention. In addition, reference to an element by the indefinite



shapes PCL particle surfaces 10 14000 0.8 13 6.6 irregul arrough 10 41000
0.8 56 35.2 irregularrough 10 63000 1.1 120 51.6 spherical snooth 63000

WO 2009/014441 PCT/NL2088/050506

19
arficle "a" or "an" does not exciude the possibility that more than one of the element is
present, unless the context clearlty requires that there be one and only one of the
eclements. The indefinite article "2" or "an" thus usually means "at least one". The word
“about” or “approximately” when used in association with a numerical vaiue (about 10}
5 preferabiy means that the value may be the given value of 10 more or less 1% of the

value.

All patent and kiterature references cited in the present specification are hereby

incorporated by reference in their entirety.

The following examples are offered for illustrative purposes only, and are not intended

16 to limit the scope of the present invention in any way.

Description of the fisures

Figure 1. Microscopic photography of microspheres as prepared in example 2.

fu—y
Lh

Figure 2. PCL microspheres prepared using a PCL (Mn=10000 g/mol) solution in
DCM and an MC {Mn=63000 g/mol} solution in water. [PCL]is 20g/100g DCM,
IMC] is 1.1 wt%, sce Table 1.Light microscopy image, magnification 10x.

20 Figure 3, PCL microspheres prepared using a 10 wt% PCL solution in DCM and a 1.0
wt% PVA solution in water while vigorously stirring at 1000 rpm. See Hunter, Table 4

. Light microscopy image, magnification 10x.

Figure 4. PCL microspheres prepared using a 10 wt% PCL solution in DCM and a 3.0
25 wt% PVA solution in water while vigorously stirring-at 1000 rpm. See Emeta and W,

Table 4 .Light microscopy image, magnification 10x.

Figure 5. PCL microspheres prepared using a 10 wi% PCL solution in DCM and a 0.1
wt% MC solution in water while vigorously stirring at 1000 rpm. See looss, Table 4 .

30 Light microscopy image, magnification 10x,



1.1 120 74.0 spherical 2 sppoth 2 a) see light mcroscopy inmage presented
in Figure 2. 20 FromTable 1 it can be seen that when using a relatively

hi gh viscosity MC solution, snooth spherical particles can be obtai ned

ef fici ent o zobuariidaer nore, a high concentration of the RewiSotgukifn | eads to
hi gh yields of PCL particles of the desired particle sizes W

2009/ 014441PCT/ NL2008/ 050506 74 Exanpl e 2 Experinments of the invention
Preparation of mcrospheres using PLLA s Putions in DCM and MC sol utions in
wat er Pol y(L-lactide) (PLLA) m crogphan&s were prepared by mxing a PLLA
solution in 5dichloromethanc (DCM into a nethylcellulose (M) solution in
wat er, followed by evaporation of DCM An anount of | Og of PLLA obtained

i P ' ' F A NS ' ' i f .3 dl/qg)
rom Purac BiagbeRai ftﬁ%éaiﬂﬁﬂig@ﬁ%c%sghez%ﬂﬁf&%ﬁhf%%gQ}ll(?{hg 89{3@ &

o
was di ssolved in 100g © tl g was ded To 1000 g of

a sol ution GeseNErticeswat @l donpaisigg kictreier Weiak erreadytthi wre 2 dwotrddelowhi | e 10

vi gorousty sty .ri t rpm. MC wth =63000 g/ nol .was obtai ned from

Col orc o}h L? (N {CWE%I% %Y%S%garﬁ%ﬁl% a(:g% Sfcﬁlusgwpu"rsepgwg??r%{rl?nnla(:h\? fatle P 6%%| y at room

t enper at ur emcas € atolatdtisadyhthDGMebiadyevapeleatoatanbite deding pv@srids.scont i nued,

and the rﬁCéQﬁPhe es that h@d for.nﬁd.v\er.e allowed to settle at the bottom
r. et E Aat 153

- of the beak & rft CRES RSV ¢ R AN PrﬁB&rﬁti’Q?rtG%f%F%s wer e
washed W t hafg@i@iich thshi@ophabhe §&psideln b eVas, miRe oMHrHsRREek R VEr €
sieved in the wet state and the fraction with dianeters between 38 and 75
m cronet er WadTiRgIs|agc ey (illed with the sterilised gel suspension in a controlied atmosphere.
10
The following examples can be used or combined in order to obtain 2 suspension of
microparticies comprised of polymers or blends mentioned afore in a ready for use

application or (freeze-dried) vial application.

15 Example ]
10 to 20 grams of Mn 10000 or Mn 42500 PCL is dissolved in DCM (10 to 20 w/w %).

Thus solution 1s dispersed in 1000 mi water containing 0,1 — 5% M. By means of
ferocious stirring (1000 rpm) microparticles with an average diameter of 40um are
obtained by solvent extraction as described in the publication cited in the description.

20 The microspheres obtained are filtrated, washed and dried. Subsequently, 10 to 50 % of
the microspheres are dispersed in the CMC (0.1 to 5 %) or MC (0.1 to 5 %) gel by

moderate mixing and processed further,

Example 2 _
25 10t 20 grams of Mn 42500 PCL is dissoived in DCM (10 to 20 w/w %). This solution

1s dispersed in 1000 ml water containing 0,8 % MC. By means of ferocious stirring

(10609 rpm) microparticles with an average diameter of 60pm are obtained by solvent

extraction as in example 1. The microspheres obtained are filtrated, washed and dried.

S.ubseqaently, 10 to 50'% of the microspheres are dispersed in the CMC (0.1 to 5 %)
30 or MC (0.1 to 5 %) gel by moderate mixing and processed further. A microscopic

photography of the microspheres prepared in example 2 is shown in figure 1.



The m crospheres were vacuumdried at roomtenperature, and the yield was
determ ned gravinetrically. Light mcroscopy (magnification 10x) was

enpl oyed to 20 anal yze t he norphol ogy of the obtained m crospheres. Table
2. PreparwawiommoissPLLA m crospheres upon m xi ng a PLLAwoinbisasessn DCM i n
an MC solution in water while vigorously stirring. (PLLA] (g/100g DCM WMh
of MC (Ono!) [MO) (wt "A) Viscosity of I\/C;lsol ution (cP) PLI, A recovered as
particles of 38-75 p.m (w% PLLA particlePLLA particle shapessurfaces 10
63000 O 64Efangpheri cal smooth 1 |

40 g to 80 grams of Mn 10000 PCL is dissolved in pure Tween 20, 40, 60, or 80 by
means of heating to 70 - 90 C and stirring {600 -1000 rpm) after which the
microspheres are obtained due to phase separation and controlled cooling towards 5 C
5 within 30 min. The obtained microspheres obtained are filtrated, washed and dried.
Average distribution 43 um, yield 75 % within the required range Subsequently, 10 to
50 % of the microshéres are dispersed in the CMC (0.1 to 5 %) or MC (0.1 to 5 %) ge!

by moderate mixing and processed further.

10

Additional examples

The invention relates to an efficient and effecfive process for the preparation of
biodegradable microspheres. A key 1ssue is the use of surfactant solutions with
15 relatively high concentrations and viscosities. The inventions lead to the formation of
homogeneous particles with smooth surfaces in a desired size range of approximately

38 10 75 pm.

A} In one process of the invention as exlensively exemplified in example 4, the viscous
20 polymer solution is rapidly added to a vigorously stitred solution of a surfactant in
water. Particles are formed upon vigorous stirring of the mixture and evaporation of the
solvent. A volatile solvent such as DCM is preferred. This rapid addition is possible
due to the high viscositie of the vigorously stirred surfactant solution in water.
Vigorous stirring also allows short solvent evaporation times before the particles can be

25  coliected and [urther processed. As this is efficient, this 1s advantageous and desired.

To be able to recover the polymer microspheres, essentially all (or at least the majority)

of the polymer solvent needs to be removed. Only then will the spherical polymer

particies harden (and in the case of crystallisabie particles, will they be able fo
30 crystallize)

The time required to evaporate and remove the solvent can be determined in several

ways:

- the dispersion that had cooled due to evaporation of the solvent has warmed up
again to ambient temperatures



25 This Table 2 shows that it is possible to also prepare PLLA m crospheres
efficiently. Wien using a high viscosity MC solution, snooth spherical PLLA
m crospheres of the desired particle sizes can be in high yields. WO

2009/ 014440PMwkiN41. 2008/ 050506 Exa e 6. Com a a ye exsermNmemsssRRoeparation
of m crospheres using PCL and CL copol yner solutions in DCM and surfactant
solutions in water | Typical data fromt literature: The preparation of
PCL and CL copol yner m crospheres has beén described in the scientific and
patent |iteraturige drpérs@XasTpPEL itichpuplarGatunenshiny upbintBistaliization of the
(US2003/ 0157187 Ab)ymdznet a and Wi (EP1872803A1) and | oos etal. (Biomaterials
22 (2001) 2785- 24@43uridtabs eSO, Bedart hat thadditkdeodT @E sDerm@ldibiigng i n DCM
to sol utions 10ahmRel yNBNakGESRAkes( PNA)08E dM&p%éarswst kerfidfly hgastiyo the
foiniatipn of PGlasmigheeRheres. To pr event coagul ation of the PCL sol ution
in the stirred agueQUS BN #Mottbsiy Iohisensi.empl oyed i nvol ve addition of
the PCL solutions in over rela |v y l'ong periads of tine, and | ong DCM
evaporation times to allow the dispersed PCL 15 particles to harden. Only
then are the) iroamél@brsmmsé clathe PGtenfrpc m)sph@i\@isy s:tca@li@eérhmmmmﬁlc) Ththe

col | ect ed. m.cr.osp Jrer e ar ng various

set ups, andll.:@rfgp ar'e eeﬁt1 Cﬁ‘éendu%f }Pea%’ 1nnélfesatéve SUTfaEc qtugﬁ ohgélH?’?)atl ons,
addi ti oro r atues aamdreaolfm&oﬁwapﬁ@alyma farhongsn d2Peisher texang! @igheri n
U82003/015718 All: PCL: M=25000-45000 %/ nol ; PCL concentration in DCM
9.5 wt/vol G TPATCHRLITEIE- FE000 S| SITMeIP! BF KR SRS (43} 4iFon wer e
pour ed i nt oysbAQoMlinRl stiRfpamdeeutirosud)f R@LAN L[ 8l HLR (@t %Trdprefa'uﬂg rate of
1000 rpm addition time of polynmer solution: 120 min; particles were

cent ri f uged HnBroess e itinioNatero valetde FYPIET S TRBRE h si zes rangi ng from
30- 100 m croneter were obtained. The particles were spherical, but had a
rough or pitted norphol ogy. Enmeta and Wi (exanples in EP1872803A1):

Sem - cr%ta@hdrmlﬁucwp@grmm m)l ar rrasses bet ween 5000 and 25000 gi nol ;
30 pol ymer concentr t|on| gwt/ o é PVA Mh is not

i ndi cat ed; apprﬁ&é pé‘f‘gﬁeﬁ%“ W§8P}ﬂﬁcfe R 6 %éé appr gxi mat el y
1500 m of the 3 S LREereaticn iR Mﬁ&galtg riidsing) ose to
250 rpm addi ti SYSHIRES T#ESpol ymer sol uti on: up to 19 nmin; DCM evaporati on

times 14 to 16 HE&SCiwy BER DN OIA L GVRFEH ST 20Ol Y TPeSt NLZBTE/ 050506
26 20 eadmg to good injectability of the particles

Injectable gels could readily be formed from microspheres prepared according to the

invention by mixing. Microsphere volumes of up to 530 % could be homogeneousty

25  mixed into carboxymethyl cellulose gels (CMC, Aqulon from Hercules solutions in
watcr or in phosphate buffered saline) by slow stirring.
Example 4: Experiments of the invention
Preparation of microspheres using PCL solutions in DCM and MC solutions in water
30

Poly(e-caprolacione) (PCL} microspheres were prepared by vigorously mixing PCL

solutions i dichloromethane (DCM) into methyleellulose (MC) solutions in water,

followed by evaporation of DCM.

Different amounts of PCL obtained from Sigma Aldrich with Mn=10000 g/mol were
35 dissolved in DCM. Of these solutions 100 g was added to 1000 g of solutions of MC in

water i a 2 liter beaker within 2 seconds while vigorously stirring at 1000 rpm. MC



m crospheres with sizes of 38-75 mcroneter is up to 71% surface .

nor phol ogy is not indicated. Mdss (Biomaterials 22 (2001) 2785-2794): PCL:
Mr=150000; MC. Met hocel Al 5LV with WMh=14000; PCL concentration in DCM 6.7
to 9.1 wwoabos¥in4sdd M of solution is poured into the mguacusobdsesol ution
while stirring at 400-600 rpmduring 1 hour: DCMis renoved by extraction
in large volunme (1000 m) of water; fracthon of recovered PCL particles
with sizes snmaller than 80 microneter vaiy between approximtely 1 and 40%
An over vi ewtdinddhifgnddtcdorta présentddtbrém halkb@ad weldil €vi3=1400er yineny of

literature dat n PCL and Cl ol yners m crospheres prepared by m xing
pol yner sol T%H@Oﬁé%kﬁﬁgﬂ5%§§§ﬁ¥ﬁmg§V?SQPEWFESOIutions in water. .
"pol ymer] i WideMhres Wb eb@Buoud N stWah e bigod iy ROFABEmOlatild, QEkcAG DY ti me

(mn) DCM evaporation time (firs) particle Shapes particle surfaces Hunter
9.5 wt/ 901 Nb elagpratod) Strdiehwesy cgﬁontmued, and the microspheres that had formed

5 were allowed lo settie at the bottom of the beaker. The supernatant was removed and
the microspheres were washed with water. Using stainless-stecl sicves, the
microspheres were sieved in the wet state and the fraction with diameters between 38
and 75 micrometer was collected.

The microspheres were vacuum-dried at room temperature, and the vyield was
10 determined gravimetrically. Light microscopy (magnification 10x) was employed to

analyze the morphology of the obtained microspheres.

A series of expermments, where the concenfration of the PCL solution and the

characteristics of the MC solution were varied, was conducted. The results are

presented i Table 1.

I3
Table I Preparation of PCL microspheres upon mixing PCL solutions in DCM in MC
solutions in water while vigorously stirring.
[BCLY Mn of MC MC] Viscosity of MC PCL recovered as PCL particle PCL particie
(/100 DCM) {g/mol} {(wt %) sehution (cP} particies of 38-75 L shapes surfaces
. {wi%)
10 14000 0.8 13 6.6 irregular rough
10 41000 0.8 56 352 irreguiar rough
H £3000 1.1 126 516 spherical smoath
20 63000 1 120 74.0 spherical ¥ smooth
a) see light microscopy image presented in Figure 2.
20

From Table 1 it can be seen that when using a relatively high viscosity MC solution,
smooth spherical particles can be obtuined efficiently. Furthermore, a high
concentration of the PCL solution leads to high yields of PCL particles of the desired

particle sizes.



rough Enote, Wi 4 m7.5 wt% PVA, 3.0 12 to 19 14 to 16 _ - Mdss 9.1 wt/vol
%M, 0.1 60 1 no snoboth |1 Preparation of m crospheres using PCL
solutions in DCM and surfact ant solutions in water. The polynmer and
sur f act amvoconmaenisr ati ons are as descri bed in 201t er aicura.eodns@opunt of 80
g of PCL (obtained from Sigma Aldrich with Mi10000 g/ nol) was dissolved in
800 g DCM O this solution 100 g were aqged to 1000 g of solutions of PVA
or MC surfactants in water in a 2 liter Beaker within 2 seconds while

vi gorousl y Btantpld Rk @brid@0of hinvbmidnhe experiments PVA with Mh=9000- 10000
g/ nol obt ai ped 25 from S| gma AI dr| ch and MC obt ai ned from Col orcon Ltd.

Wi th Mh=14006Pg24HS s gyRe L SaiuHons 8 10 5 nuousl y
stirring vigorously at 1000 rpm at room tenperature, essentlal ly all DCM
had evaporated. Stirring was discontinued, and the WO

2009/ 014441 eNecteEs D5k pgtcrospheres were prepared by mixing a PLLA sohution n

5 dichloromethane (DCM) into a methyleellulose (MC) solution in water, followed by

evaporation of DCM.

An amount of 10g of PLLA obtained from Purac Biochem {(with intrinsic viscosity in

chioroform of 2.3 dVg) was dissolved in 100g of DCM. Of this solution 100 g was

added to 1000 g of a solution of MC in water in a 2 liter beaker within 2 seconds, while
10 wvigorously stiring al 1000 rpm. MC with Mn=63000 g/mol was obiained from

Colorcon Ltd.

Within three hours continuously stirring vigorously at room temperature, essentially all

DCM had evaporated. Stirring was discontinued, and the microspheres that had formed

were allowed to settle at the bottom of the beaker. The supernatant was removed and _
15 the microspheres were washed with water. Using stainless-siee! sieves,  the

microspheres were sieved in the wet state and the fraction with diameters between 38

and 75 micrometer was collected.

The microspheres were vacuum-dried at room temperature, and the yield was

determined gravimetrically. Light nicroscopy (magnification 10x) was employed to

20 analvze the morphology of the obtained microspheres.

Table 2. Preparation of PLLA microspheres upon mixing a PLLA solution in DCM in

an MC solution in water while vigorously stirring.

- [PLLA] Mn of MC IMC] Viscosity of MC PLLA vecovered as PLLA particie | PLLA particle
(g/108¢ DCM) {g/mol} (wt %) solution {cP} particies of 38-75 um shapes surfaces
{wt%e)
10 43000 198 120 64.0 spherical smooth

This Table 2 shows that it is possible to also prepare PLLA microspheres efficiently.
When using a high viscosity MC solution, smooth spherical PLLA microspheres of the

desired particle sizes can be in high yields.



27 m crospheres that had fornmed were allowed to settle at the bottom of the
beaker. The supernatant was renoved and the m crospheres were washed with
wat er. Using stainless-steel sieves, the m crospheres were sieved in the
wet st at ewanrndosthedsfraction with di aneters between 38 and/NiZodwessogret er was
coll ected. 5The m crospheres were vacuumdried at roomtenperature, and the
yield was determ ned gravinetrically. Li ggt m croscopy (nmagnification 10x)
was enpl oyed to anal yze t he norphol ogy of "t he obtai ned m crospheres. A
conpar at i veEexpgs 6:nBrhpanaisc eanduehed as described in the literature by

Erneta and 10 Wi. (EP187280 Alz. Here 270 of a 7.5 % PCL sol ution in DCM
was added &%MWMW&%%@W@M - Mgang wt 9 PVA
in wat er whigrRcsht sbhikibeks @atwadd0 rpm Before collecting the m crospheres, DCM
was |l et to evaporate under continued stirring for 16 hrs. 15The results are
conpiled in Table 4. Table 4. Preparation of PCl, m crospheres upon m xing
pa sol ut4 OnﬁT%ﬁchJ BoMins @ledhd,pns in water while stirring. The pol ymer

and surfactant concentrations are typical of those used in experinents
descri bed ibhd preperatiaw e POL 2B ClI coppBGM rpistospheresshnsf et aatdibed imeteer (Wt

% Viscosity. ; urfactant spl ution }Igc_P) Stirring rate (r PCL recovered
as particl e%&egz 1ﬁ§8 ngélh r%a%{/l\k ()/géerpagl%r?.i 4% s%&ﬁ@gc in pu%’i_mat&ng njby cETunter
(US2003/0157187A1), Ereta and Wu (EP1872803A1) and Toos er al. (Biomaterials 22
(2001 2785-2794) it is described that addition of PCL solutions in DCM to solutions

10 of polyviny! alcchol (PVA) or MC in water can lead to the formation of PCL

microspheres.

To prévent coagulation of the PCL solution in the stirred aqueous medium, the

conditions employed involve addition of the PCL solutions in DCM over relatively

long periods of time, and long DCM evaporation times to aliow the dispersed PCL
15 particles to harden. Only then are the formed spherical PCL microspheres stable

enough to be collected. PCL microspheres were prepared using various experimental

setups, and different PCL and CL copolymers and surfactant concentrations, addition

rates and solvent evaporation times.

20 Hunter (example 41 in US2003/0157187A1)
PCL: Mn=25000-45000 g/mol; PCL concentration in DCM: 9.5 wit/vol %; PVA:

Mr=12000-18000 g/mol; 2 mi of the polymer solution were poured into 100 m! of the
aqueous surfactant solution at a stirring raie of 1000 rpmy; addition time of polymer

solution: 120 min; particies were centrifuged and washed with water; microspheres

(o]
uhn

with sizes ranging from 30-100 micrometer were obtained. The particies were

spherical, but had a rough or pitted morphology.

Erneta and Wu (examples in EP1872803A1Y):

Semi-crystalline CL copolymers: molar masses between 5000 and 25000 g/moi;
30 polymer concentration in DCM: 4 to 7.5 wt/vol %, PVA: Mn is not indicated;
approximately 275 g of solution was poured into approximately 1500 ml of the agueous
surfactant solution while stirring at rates close to 250 rpm; addition times of polymer

solution: up to 19 min; DCM evaporation times 14 to 16 hrs; fraction of recovered



particle surfaces limter 10 1000 rough Emma.u 10 PVA, 3.0 1000
irregular a rough Enmeta, Wi 7.5 PVA. 3.0 14 240 20.0

10

15

20

WO 2009/014441 PCT/NL2008/050506
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microspheres with sizes of 38-75 micrometer is up to 71%; surface morphology is not

mndicated.:

looss (Biomaterials 22 (2001) 2785-2794):
PCL: Mw=150000; MC: Methoce! A15LV with Mn=14000; PCI. conceniration in

DCM: 6.7.10 9.1 wt/vol %; 15 ml of solution is poured inio the aqueous MC solution
while stirring at 400-600 rpm during 1 hour; DCM is removed by extraction in large
volume (1000 ml) of water; fraction of recovered PCL particles with sizes smaller than

80 micrometer vary between approximately 1 and 40%.

An overview of this data is presented in Table 3.

Table 3. Overview of literature data on PCL and CL copolymers microspheres

prepared by mixing polymer solutions in DCM in stirred surfactant solutions in water.

{polymer]in | |surfactantjin polvmer sokution DOM evaporation partiele particie
DCM water (wilo}) adding fime {min) time (hrs) shapes surfaces
Hunter 9.5 wifval % PVA, 1.0 120 2 spherical rougi
Erneta, Wu 4i0 7.5 wibe PVA, 30 12019 14t lh
looss 9.1 wivol % MC, 0.1 &0 1 RO smaeeth

11 Preparation of microspheres using PCL solutions in DCM and surfactant
solutions in water. The polymer and surfactant concentrations are as deseribed in
literature,

An amount of 80 g of PCL (obtained from Sigma Aldrich with Mn=10000 g/mol} was
dissolved 1n 800 g DCM. Of this solution 100 g were added to 1000 g of solutions of
PVA or MC surfactanis in water in a 2 liter beaker within 2 seconds while vigorously
stirring at 1000 rpm. In the experiments PVA with Ms=9000-10000 g/mol obtained
from Sigma Aldrich and MC obtained from Colorcon Lid. with Mn=14000 g/mol were
employed.

Withiz three to four hours continuously stirring vigorously at 1000 rpm at room

temperature, essentially all DCM had evaporated. Stirring was discontinued, and the




spherical snooth boss 1 000 11 irregular a rough a) see light m croscopy
i mges presented in Figures 3. b) see light mcroscopy imges presented in
Figures 4. c) see light mcroscopy imges presented in Figures 5. 25 From
Tabl e 4 iwofzedoloqung: t hat using typical polymer and sur fragisantes@eRreeNt rati ons
described in literature it is not possible to efficiently prepare particles
with the desired WD 2009/014441PCT/ NLzogﬁ/ 050506 28 characteristics. At
these | ow viscosities of the surfactant lutions, it apparently is
necessary tmicagghdrhethpolay ermsiok et iaDew el &r schikngelie PRIonDESthehedleMerhet 0 Sti T
at relatively | ow speeds and to, evaporate DCM for | onger, time periods to

ef ficientl yS%?féﬁalaieWﬁ%uW%‘feés afgh € PREOHBEICF HCIE harshed evifis piags. Usmng

Prepar at i onhiefll &-03RHQ! 8% MRFAGnEE weR! 4iteans thdwPCh@NL \hS MR
surfactant solutions in water. °CL m crospheres were prepared by

vi gor ousl y Witkfiagepelbessientt end 7§ miaouiehy & wietithne (DCM) i nto surfactant
solutio i - I d ev rati ‘ i [.f.et.ent. ts of
PCL obtgisne e%%%%hg%% ﬁ%rf%ﬁuﬁ‘?ﬁawﬁzﬁ%‘b%@l no re\g\)llegrned (rtjkll sé’loe ve rgi n DCM
O these solagringrs g@Omgrnelsy. ddge dukemsd@@Xngpgofiicsiddnu f §:0 nsasofms ddnio

analyze the morphology of the obtained microspheres.

A comparative experiment was conducted as described in the literature by Erneta and

10 Wu (EP1872803A1). Here 270 g of a 7.5 wt% PCL solution in DCM was added over a
| period of 12 minutes to 1500 ml of solution of 3.0 wt% PVA in water while stirting at
240 rpm. Before coliecting the microspheres, DCM was let to evaporate under

continued stirring for 16 hrs,

15 The results are compiled in Table 4.
Table 4. Preparation of PCL microspheres upon mixing PCL solutions in DCM in MC
solutions in water while stirring. The polvmer and surfactant concentrations are typical
of those used in experiments described in literature.
20
PCLIin DCM | jsurfactant] in Viscosity of Stirring rate PCL recovered ag particie partiele
fwt %%) water {wt %} surfactant {rpm} partickes of 38-75 pm shapes surfaces
solution {cT'} (Wi}

Hunter 16 PVA, LD 13 1000 44.0 irreguilar ¥ rough ¥
Firnefa. Wu 10 PVA, 3.0 14 1600 232 nregular rough "
Ermeta, Wu 7.5 PVA.3.0 14 246 200 spherical smeoth

looss 10 MC, ¢.1 15 1000 1.1 iregular ¥ rougl: ?

a) see light microscopy images presented in Figures 3.
b} see light microscopy images presented in Figures 4.

¢} see light microscopy images presented in Figures 5.

25  From Table 4 it follows that using typical polymer and surfactant concentrations

described in literature it is not possible to efficiently prepare particles with the desired



water in a 2 |liter beaker within 2 seconds while vigorously stirring at -
1000 rpm PVA 15 with M=9000- 10000 gi nol obtained from Sigma Al drich and
MC with Mh=63000 g/ nol obtained from Col orcon Ltd. were enployed. Wthin

t hree to Wwounesheuus continuously stirring vigorously atcThQQ6sfopiEat room
tenperature, essentially all DCM had evaporated. Stirring was di scontinued,
and the m crospheres that had forned merg%allomed to settle at the bottom
of the beaker. The 20 supernatant was reffoved and the m crospheres were

washed Wi t heiwadcedistikis mgh@t)abml 18885168l 17151 @VBSant RBuBnST RSPHhOLES Wer e
sieved in the wet stg and the fraction with di aneters between 38 and 75
mi cromet er RASSEEI'P 6T Bt POLMETHEHAPIE P PSR HA & FEE UtV KT BAREDT oom

t enper at ur e andedsnnd kel phRse d8tRT - rl’gﬁireg By g@tzédscz%l éfrezerlrthgﬁfte{)&‘}]ecr oscopy
(magni fication 10x) was enpl oyed to 25anal yze t nor phol ogy ~of

obt ai ned mi k¥ 6gpherietie dpsigd chegcigtisisperi ments, where the nature and the
concentration of the surfactant solution were varied, was conducted. The
results are presented in Table 5. WO 2009/ 014441PCT/ NL2008/ 050506 29 Tabl e
5. Preparation of PCL m crospheres upon ﬁlXIng PCL solutions in .DCMin

VS0 Sl AR R SRR FE pLE BB e ;L
sol uti on (cdiyrfde@Ent c@somBHaGvaas. particles of 38-75 ttm(w% PCl., particle

PCL. microspheres were prepared by vigorously mixing PCL  solutions in

10 dichioromethane (DCM) mio surfactant solutions in water, followed by evaporation of
DCM. |
Different amounts of PCL obtained from Sigma Aldrich with Mn=10000 g/mol were
dissolved in DCM. Of these solutions 100 g was added to 1000 g of solutions of MC in
water In a 2 liter beaker within 2 seconds while vigorously stirring at 1000 rpm. PVA

15 with Mn=%000-10000 g/mo} obtained from Sigma Aldrich and MC with Mn=63000
g/inol obtamed from Colorcon Ltd. were empioved.
Within three to four hours continuously stirring vigorously at 1000 tpm af room
temperature, essentially ali DCM had evaporated. Stirring was discontinued, and the
microspheres that had formed were allowed to settle at the bottom of the beaker. The

20 supernatant was removed and the microspheres were washed with water. Using
stainless-steel sieves, the microspheres were sieved in the wet state and the fraction
with diameters between 38 and 75 micrometer was collected.
The microspheres were vacuum-dried at room temperature, and the yield was
determined gravimetrically, Light microscopy (magnification 10x) was emploved to

25 analyze the morphology of the obtained microspheres.
A series of experiments, where the naiuré. and the concentration of the surfactant

solution were varied, was conducted. The results are presented in Table 5.



snmoboth 10 MC 1.1
"h

shapes PCl) particle surfaces 10 PVA 14.7 90 1.1 spherical
120 51.4 spherical snmooth 20 MC 1.1 120 74.0 spherical snooth

WO 2009/014441 PCT/NL2008/050506
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Table 5. Preparation of PCL microspheres upon mixing PCL solutions in DCM in

viscous surfactant solutions in water while vigorously stirring.

{PCL]| surfactant jsurfactant} Viscosity of PCi recovered as PCL. particie PCL particle
(g/100g DCM) (wt %) surfactant particies of 38-75 shapes surfaces
' solutien (cP} i {wi%)
10 PVA 14.7 90 1.1 spherical smooth
10 MO 1.1 120 51.8 spherieal smooth
20 MC 1.1 120 740 spherical © smooth ©

a) see light microscopy mnage presented in Figure 2.

Table 5 indicates that using PVA at higher concentrations results in viscous solutions
in water that can be used to prepare PCL microspheres by rapidly adding the PCL
solution to the vigorousty stirred surfactant solution. Very small particles are obtained,
and although the morphology of the particles is adequate, the vield of particles in the
10 desired size range that could be recovered is very low. When using MC as a surfactant,

the efficiency of the process is significantly better.

Example 7: Experiments of ithe mvention: PCL dissolution in Tween mixtures at

15 elevated temperatures followed by particle formation upon cooling

Upon heating to approximately 80 °C and continuously stirring at 500 rpm, 15 g of
PCL with Mn=10000 g/mol was dispersed m 100 ml of 2 50/50 wt/wt mixture of
Tween 60 and water in a 250 ml glass vessel. Tween 60 is obtained from Sigma
200 Aldrich. The molten polymer droplets are maintained in this dispersed state by stirring
for another 2 minutes. While still stirring, the liquid dispersion is then cooled overnight
to room temperature. Upon solidification of the dispersed polymer droplets,
microspheres are obtained that can be recovered by decantation.
After washing with water, the PCL microspheres were sieved in the wet state using
25 stainless steel sieves and the fraction with sizes between 38 and 75 micrometer was
coliected. The microspheres were then vacuum dried at room temperature and the vield

was determined gravimetrically. A total of 12,1 g of PCL microspheres was coliected,



a) see light nme tseopy inmage presented in Figure 2. Table 5 indicates that
using PVA at higher concentrations results in viscous solutions in water
that can be used to prepare PCL m crospheres by rapidly adding the PCL

sol uti on we Htvmivdsgorously stirred surfactant sol uti omerd@hyostR®d
particles are obtained, and although the norphol ogy of the particles is
adequate, the yield of particles in the §8 desired size range that could be
recovered i's very |low. Wen using MC as surfactant, the efficiency of the
process is significantly better. Exanpl e 7: Experinents of the
invention: PCL dissolution in Tween nixtures_at 15el evated tern eratures
fol | owed b &H¥E Pc7are 8ot /- BIGRSAAESE ibh copitg THdatdlrigrs & Bppriddiardt el y 80
C and cont|@&gp%hﬁﬂg;%h&hggng%hﬁggﬂﬁpnl 15 g of PCL with M1=10000 Ono' was
di spersed in 100 50/ 5 /W™ m xture of Twecn 60 and water in a 250
m gl ass vessel . Tmeen 60 i's obtalned fron1S|gna 20 Aldrlch The nol ten

- pol ynmer dr oplgks rasgaB A Lpet Tt S tis HU' segirstateTo%eskintng for

anot her 2 m nUE%:F P Twwuiﬂan%w§$ !itg(ll Cl§lt)| r%értﬁ&’ofﬁ%mn I qUIsigp dl Sper %ﬁrf;&s I'S t hen
cool ed overnijght jto room t enperat ure gppp Soljdification of the di spersed

pol yner dr op|ngMm3phepgc are nh ed that can he recovered by
decant ati on. At ér washi nn with water ‘he_PClI i | l]l’w'(():%;r)hpr es™re sieved in
the wet State using 25 st ai nl ess steel sieves and the fraction with sizes
between 38 and, 73, M4 ONELEL, W8S, 60k, ? GL 6810, THE J?a‘f‘u ?@Qé?rgé VT b nen
vacuum dri ed at roomtenp erafure and ‘the yi el det erm ned

gravi et ri cabdiyes, KGlotmél- o@fw;w cdn @e gbrnle@liram cmm&bktéme:szs wash<codileeted. WO
2009/0144413CC§ ZOOSZOSOS% 30.Table 6. Preparation of Pa m crospheres by
cool i ng PCLYSSIGFBRE AR PhEEH"60 and wat er ni xtures while vigorously
stirring. PCL (g) Viscosity of a 50150 m xture of Tween 60 and water at 80
C (0) PCL recovered as particles of 38-75 um (w% Pa particlel shapes




PCL particle surfaces IS 125 80.7 spherlcal snooth Fromthis table it can
be seen that using relatively viscoud! Tween 60 and water mixtures, PCL

m crospheres can be formed fromstirred solutions of the polyner at

el evated tenperatures by cooling. @dinl ai ns 1. A process for preparing
polycaprolactone (PCL)-conprising mcroparticles wherein the process
conpri sesAtFeesIPT Fapaae splapn 01%1%“%%@@8%“?%%@ nHCppYItic)sy ‘Wﬁi?m ¥ a sol vent,

and WIX|Qgegngﬁgggghubgggnggkﬁpolyner with a liquid conmprising a
surfactant said liquid having a viscosity which is ranged between 19.8 and

10, 100cP, b)al¥ ssiubiliriperdiClepatpriran ﬁ@OIM‘i’féoraéé argipg thegolupibined Pel salei on
obt ai ned in al i AP he viscosity
of the liquid %gh?%ﬁmﬁggﬁgﬁﬁgg%ggggéghﬁﬁi%ﬁﬁg%cP ak%“”%ﬁﬁﬁ%@égs accordi ng
to cla|n12 mhemgmﬁmwhwn¢9§@eéﬂ@90%ﬁ%the liquid is ranged between 74.25 and
303 cP. hs, wherein the
sol vent |s S F@%ﬁgg§§%g%?%hgh$g¥orﬁ?§%§Q¥lcE@S@%ﬁ%?ﬁ%ﬁ%ﬁQLEQ A process
according to claim4, wherein the solvent is dichloronmethane. 6. A process
accor di ng ,t ?oc%s aaccoré’n gL %I%Pn e?é v&? ’Eﬁ 0?’[%? h@ﬁ& 14 eﬁ’%w%%['?éé st ng
nlcropartl %?ac%lng t e solven conpr|5|ng
n1cropamhd¢b®&fd|spersed in the liquid by extraction evaporation. 7. A
process according to any of the preceding clains, wherein the surfactant is
met hyl cellulose. 8. A process according to claim7, wherein the nethyl

cel | ul OsseAhﬂ@ce@s ABorBi3Q @OclaindR, wheirohesiscaity of #le guill & radget betBeemher ei n t he
met hyl cel | .ul ose has a concentration of between 0.495 and 2. 525wlw%
preferaﬂ%ﬁsﬁééa%%ﬂ)o 99 and 1.01 wwb 10. A process according to any of
the preceding clains, wherein the PCL polynmer is a linear polyner, a

copolyner, a terpolymer or a blend of different types of
hono/ co/ é.rp_r%pmq;rém g to any of the preceding claims, wherein thé Soivent is selected from

chloroform and dichloromethane.

5. A process according to claim 4, wherein the solvent is dichloromethane.

6. A process according to claim 5, wherein step b) comprises forming PCL-comprising
microparticlies by extracting the solvent from these PCL-comprising microparticles dispersed

in the liquid by extraction evaporation.

7. A process according to any of the preceding claims, wherein the surfactant is methyl

cellulose.
8. A process according to claim 7, wherein the methyl cellulose has a Mn 63000.

9. A process according to claim 8, wherein the methyl cellulose has a concentration of

between 0.495 and 2.525w/w%, preferably between 0.99 and 1.01 w/w%.

10. A process according to any of the preceding claims, wherein the PCL polymer is a linear

polymer, a copolymer, a terpolymer or a blend of different types of homo/co/ter-polymers.



32 11. PCL-conprising mcroparticles obtainable by the process of any one
of clainms 1 to 10, having at least tfe follow ng characteristics: i) a
di aneter which is ranged between 5 and 200 gm ii) honobgenous density, form
and content, iii) essentiall ?/ spherical mcrospheres, iv) snooth surfaces.
12. M cribpBfkicenpdsingorisrappiiigles ebteinghlep the pigresseil anx ore abcaiesohisri®si ng
pol yrrer.}gdgg%fap%%st%@%gm%&ﬁﬁ&g%smnorrer sel ected fromthe group

g e,

consi sting ¢ ycol i I oxanone, trimethylene carbonate and the |actides
and conbi) adieingies whish isaerfged Betwrincrapd P9 el es according to claim 12, wherein
t he PCL- g)dmproigstiong dpwity,fem jrgl cant®@. honopol yner. 14. A bi odegr adabl e

i nj ect ab). : ISl 1 articles according to any of clains 11- 13
and a ca}rn F%fg%mgg?ﬁﬁlgﬁg%lEgcr\%)g}%lggn an active ingredient is further present.

15. A geiv) sioeodh gliffagest 0 ¢l ai m 14, wherein an active ingredient is present,
whi ch active ingredient is an anesthetic. 16. A gel according to any of
clainms 14 or 15, which is an inplant or a filler. 17. A gel according to
any one 10f Midrggapilct 4edbdih®to dkdm Jds whemdhe BOERbmpdief prlabérydobonott reati ng a

skin abnormality or, disfigure .. and/ or for. controlling.bl adder function
A o COMPRYSIA eAGgALRRIeR S A s R e i P E Sy s unct i on
and/ or fu@methyiesd daf@nie aad the Gictldes adBcontbig@ionaterntli ng to any of clains 14-

16 as a cosnetic gel. 19. Use of the gel as defined in any one of clains 14
to 17 for the preparation of a nedicament for treating a skin abnormality

or di sfiigurgimBRiticianeiddding & cLEAND! FhékRghdPEUdenphsiicidlaherangd oL,
controlling giastri c reflux and/or for treating erectile dysfunction and/or
for tredPMREPYBEaAl cords. 33 20. Use of the gel as defined in claim18 in
a cosnetic application.

14. A biodegradable injectable gel comprising microparticles according to any of claims 11-

13 and a carrier, optionally wherein an active ingredient is further present.

15. A gel according to claim 14, wherein an active ingredient is present, which active

ingredient is an anesthetic,
16. A gel according to any of claims 14 or 15, which is an implant or a filler.

17. A gel according to any one of claims 14-16 for use as a medicament, preferably for
treating a skin abnormality or disfigurement, and/or for controlling bladder function and/or
controlling gastric reflux and/or for treating erectile dysfunction and/or for treating vocal

cords.
18. A gel according to any of claims 14 - 16 as a cosmetic gel.

19. Use of the gel as defined in any one of claims 14 to 17 for the preparation of a
medicament for treating a skin abnormality or disfigurement, and/or for controlling bladder
function and/or controlling gastric reflux and/or for treating erectile dysfunction and/or for

treating vocal cords.
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20. Use of the gel as defined in claim 18 in a cosmetic application.



