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

wo evooprapar i ng m croparticles conprising pol y(BET/NL2008/050506

caprol actone) or polycaprolactone PCL, to the

m croparticles, to a biodegradable injectable gel and

to several uses of the gel. Background of the

invention Wth increasing age and/ or as a consequence

of certain diseases, the body's soft tissues,

i ncl udi ng nu s Misrensatiqles comyisingrRGL ai usep thegeaf ng

appearance and/ or di m ni shing functlon For exanpl e,

sphincter nuscles that control many of the body's

autonom c functions sudicldsfdenhvaitionf bl adder

function and gastrlc reflux dimnish with age or

di sedds m@@(}%@ Bl 3d%{P°@§$ farrepagiag @1151109@&8&?8 se@Rrising poly(e-
é%?ﬂbz Vi g

(3 I% ag{% e e(%gfdl r avvbac go ?%I ﬂé{&lﬁ) Hn(%la]&nfml bJﬁ‘égE‘adable

nmsammegdhmdngy@mandwﬁhﬁ%hmgéat ralsed by the

Kreut zfel d Jacob's di sease. As an alternative for

i nj ectabl e bovine collagen, other fillers have been

devel oped such as anpapRreitd SARPHVSHEE 2 particle

suspensi on or enul sion of particles of a polyne

conpWigh mgréasiogi age aoil@r and/conseghyes] qf@ea@moﬂwe@@@athe body's soft

#18?11[68, rlgé{gdl(z{;‘ggl@fsgg? g%%tocrétg\%mg]fshf ﬁégc]t ns aalpg%atrance and}?)r diminishing

dpRltos AFb08GNAS, sphifelcamecRWIRG k®nirbhBafy %I nig: Bﬁ@ys autonomlc
flowi ng properties %' e. fIOM/anectabllagy) of a

dergens pug suetitp] pf dladderelugtionoptd aerie UtXc)dlmﬂrn@h w1th age or
PR S SO B TREFERN I g, Sl B bovin

colaehi Thak fillophantvdrhledrawbddks m:mtufgauaelyanyhmndesﬁ alletky, and the
reactions in the h n_bady and t hat have . . X

élﬂfﬁ%trl‘ﬁﬁl" Y&lgfelifff%%fm@uleﬁota% PSR 1 aﬁwaﬁ%la&weefor paiegalls bovine

Qf)ll'fg%ﬁe BinkA Hl¥rsslﬁlhf§ rHeQ@'de%lg}fegssga? fa§ %nvm{p@eﬁlt Q:\Sﬁfé)ﬁsmg a particle

aggregation, needl e clogging, and nodule formn
|su|§pensnend or @eslsonptiipartictds af hepolymrartongpmisBgrlpeticsicryand/or glycolic

S ARUP LR GBS T Rt v ng supert o
' n a'l'{o@\fefvbﬁ iRl @Ngh didQbscarifGass oMIREE bikeANapplitdtiddk has several
drawbacks: the mixing and flowing properties (i.e. 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
that will have superior properties such as flowing properties because of essentially
spherical microspheres which avoid aggregation, needle clogging, and nodule forming

when injected.

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 a

surfactant is used. Each feature of this process is extensively detailed hierin.
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m xture having a relatively high viscosity and
conprising solubilized PCL and a surfactant is used.

wamb/ofaat ure of this process is extensively detEBNLEWS/050506

hierin.Process In a first aspect, the invention

relates to a process for prepariyng

pol y(e-caprol actone) (PCL)-conprising mcroparticles

wherein the process conprises the follow ng steps: al)

solubilizing a PCL polymer, subsequently m xing the
lized PCL polynmer with a liquid conprising a

94555 8 PO DR EFGR M bscons

f(B@I]) ﬁ@nﬁ(filmg:mmbpeﬁ‘tlﬂgs wherenphe procksscohipoired the followmg steps:
sol ution ?btalned inal). In.a second aspect,

i nventy bip'¥eiligngs P& %lel%fc subsequsatl }Sﬁéﬁlé‘gﬁli*ng%‘H?l%eélﬁ@
| act one f |

Or 0COSS %&%rrl \ggfgatl gid%lnfﬂgf\;smfn%pﬁsgfggﬂgﬁs %Mf GGG hal A a viscosity
sol ubi I'i whmg iaraRgtd padvyerneabounl dnctaﬁcmt éﬁ@f)@(hde (DCM

PO Sl EiRg PP e BTiSeP g (il bErHbghobiained inal)

obtained in al). In one preferred enbodi nent, a
process is enconpassed by the invention which is
de g seadindgspast, it inversipageistedes o nmesbfovprepmngqulscaarolactone

wh
RBCE B myaie e SoiG et G bRy 0r foandapsiens:
sai d <0} shidilized a POL paynieEh dadildgnithase IMERt) layd/at #ed
wth aliquid conprising a surfactant, said |iquid

havi ng aQWﬁﬁgéﬁbﬂyH%ﬁM@ﬁLls ranged between about 1 and

abOUt IgtPL céﬂgﬁgﬁg ﬁ‘P&Joffarﬁéle hSR tgl ]solutlor% Rbetamed in a2).

PCL- co r|s| g m cropa es are orne rom
solution obtained in a). Steps a) Afirst step a) of a

process of t i.nvention conprises or sists of or .
ilg one RisfhEsd |s11§33@}%wts% Rgcessispcgppassed lgy Q}e lgysﬁoawqach is
f&gﬁg It&Boﬁl@spéc&vcfe@ihb@Qb&enﬁﬁs% S rp%ceeg Whéreﬂl in stcp a) a PCL

zation step: a polymer is solubilize
qblobmem nsosrddth bred 1(1 IJICBM aan/ok ar substagdibt ame Talebry, splurselubmzed

Accor.di n pendi ng. on .t he appl.icati
S AR D R PR b PP EE v Ofhactant, saia
liquid having a viscosity which is ranged between about 1 and about 400.000 cP.
Subsequently as step b) PCL-comprising microparticles are formed from the solution

obtained in a).

Steps a)
A first step a) of a process of the invention comprises or consists of or is a

solubilization step.

Step a2)

A first step of a process of the invention consists of or is a solubilization step: a PCL
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 herein, the inventors found that the use of substantially pure Tween is

particularly attractive when preparing a microparticle having a low to intermediate



10

15

20

25

30

as | ater defined herein, the inventors found that the
use of substantially pure Tween is particularly

wa@rtdmwac4sve when preparing a microparticl e havP@mNR2008050506

to i nternedi at enol ecul ar wei ght, and due to the
absence of an organic solvent. Rreferably, lowto
i ntermedi ate nol ecul ar wei ght ans a nol ecul ar wei ght

Whdl€duldrSvdi@gad hettvarRmbadeybf 4n 08@niRREIVER0 PEef&@HRORW to

Mh (nunber average nol ecul ar WEI ht), nore preferably
pteRRshinte Blculr pEEhA AgaBbb U 4laDBEIZhh Whighrig ranged between

T

Wotw e aBoyar 1ed 08 aldapo ietvedrMaaoite pkecR00, l@ameabah@ht 5.000 and
30.000 Wnh, nore preferably between about 20.000 a

aBeHit4 040000 mercrcrrb St by etnetbBl 90%@%@%&%990 o, more
r&%b@%}p@&%%oo&ol@(% M- ab ﬁej'Oe(fU@rl\Qn IInBregﬂJr theﬁ)%pg&gfeen about

roces the 1 nvention, ere are provi
RO ané dbqrt 3698 d4n amhm0w prefetahky lm'ae@]f abo@M .00 amchatiosit

i f di t ith |
H00P Sy e BT R sPeqhi %{68%9 i3 ineridon Shese £ pgpyified three
'f)?éf@&éﬂ ﬁt‘bcé’é"é‘ésg Bﬁe with ehenRIrp i %ﬁfcﬁ?ﬁé@ﬁe@ f&oprbhgﬁlg
nol ecul ar wei ght means a mol ecul ar wei ght whi

rnan@q;@{rtllgbs wadnloato uutttelmed@@@n@mubb vetghs gommed.tlate tcrdi@l

e a and t 150..000
RShE e b EREG B melneaR B Bl vt Gt B motecutar
Qe Q&Qud‘mls rﬁ@@ﬂ Ibetiveph ab&ilt 3eMop 2a¢ 86sut Y98 H00 Mn, more preferably
substanti al | ure Tween, said process being suited

fosfvesBebew; #rdopbart | 0.9 Maww@g mpre gigierably between about
401080 TRALALE 168'086 ARSI %M: s U tsﬂl!)srt?g:lt l pure
A {/

process uses a co Ion Stantt al
ﬂWe@n JaneeprocSu bsing Btiital foy oberﬁngTﬂmmpmdésehtaazhigya Ioeatos
0, 0,
| eaSt 80( I%W&gh?rgéﬁetl Ilyy %fi ];?rgg%lyp\g%nq (?prngpnatlon of DCM and

ggggtﬁﬁltaﬁpbﬁrebﬁ;,g& esters of pol yoxyethyl ene sorbitane.

Tween 20, 40, 60 or 80 nay be used. \Wen substantially
@bﬁaMgrpuresTWS@dpmferaiﬂﬁ pea®) gt 1¢asi &O% diveglon | ormtaasm)O% Tween

R LT T T P T B B g
%@Bfoﬂiiétﬁféhé/ frbitdnBeTWBH 20190 QB Oathg}l; Be Bded PMhen substantially

r éf er ab t eterrperature is ranged between about 50
oot Bweantis gsr:doa stepraZhéhiselubiizatian B¢p wpdelatablyt cagdedoqt close to

OBoﬁ?‘}%éEf) bl y Lo @1 efgﬁ@%ggﬁr ?empe{a?%reafg?pl'gr?ﬁ%ap Vely the
eItk d téfhp@ﬁhﬁrb BEHCLnPﬁfe)ra‘tbl?, thel eguaitl iy raadeebetiveen about 50
and about 90 °C, or between about 60 and about 90 °C . More preferably, this
temperature is of about 60 °C or about 80°C.

If DCM has been used in step a2), the solution obtained in a2) is subsequently added to
a liquid comprising a surfactant in order to obtain a liquid 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
microparticles during their formation. Suitable surfactants include, but are not limited
to, methyl cellulose (MC), polyvinylalcohol (PVA), polysorbates, such as

polyoxyethylene sorbitans, or Pluronics ™, preferably polyoxyethylene sorbitan

monooleate, polyoxyethylene sorbitan trioleate, polyoxyethylene sorbitan
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a liquid conprising a surfactant in order to obtain a
liquid conprising mcroparticles. A surfactant or

WO engoaati ve agent is a chem cal that reduces PEENL2008/050506

surface tension in a solution, allowng small, stable
particles to form A surfactant will stabilize the
m croparticles during their formation. Suitable

swtrosch@ait fo % Ngﬁﬁ}dﬂ@&eneké'éﬁb@h%m@iratbl Iy &G cthlendBbMthn
cel l ul ose yvi nyl al cohol (PVA), polysorbates,

SBRPAGIHE, 9bR @@eré/rh@%@fbeﬁaﬂ arepolagratevi opalpexyethyjene

B4t PO PG 507 AL ADIERI 8 g T

ﬁo(mp)aﬁmbpmw;qaﬂ@fﬂ@s splityo m(ﬁbht)df%eﬂ(éf veaeh [RI0t Bl )) bemg preferred,
trlstearate pol yoxyet hyl ene sorbit an nDnopaIn1t

&P d pelvpryaratlenA serdlaasnesiackatchbyeiadl(AMR). bRingteven mord preferred.
o0 Ré?é%ﬁécﬂ%ﬁmméﬁf E LR AR AR SR LS NG l%gftgd\'%ll)cgmpaubﬂlty

oxyet hyl ene sorbitan nonostearate (Tween
anch palojorydiloytc mEVAa) Mﬂ)liiCtthl dessnibtdiunr 2Rt & 8¢TWe2or in US

2OhU T e Pt e DS M e Pt g et
%%c@n@ﬁﬁ’&ﬁf}f Q‘ﬁel‘;éf@?@dd preddss uﬁné wfGha @ﬁbs’eé’ueﬁ‘lﬁgf MC as surfactant
surfactant with |imted bi oconpatibility such

pmwptngi tcabealars ef{ipiow) thewhi process u&élgdPCMezmdl Srub@quqnt@?@VA as

03/015 7 ferred Sy
Sy By R AR Rlhlds BTl RGeS RGHE Mt ACformea
Thiefoph@icRs t@ gfIrareSEe bL&fd&ng@\(haBﬁh stubspepeesnt |y MC as
surfactant i s expected to be nore efficient than a

pﬁ*r Bewd sprelsrahly @@mné@a gellib Bt spmpysipy/A sudaciyy fispreErbly
ne‘gaoasI t]? lﬂd H&\QH%) ?té Port:}{e\%hlcﬁ ﬂerﬁ edsbe@? eﬂea%gut lo'imd abgut

en3|ve wash m cro rt| es to
(400 bé cBuirfteotantabalit t0hadeibdutof00tdoe cpr (nClﬁﬁ\SeenﬁaHouqiﬂ ghd about

J05 0G0 EBrt Ruvssiapanat Saaeburutlare ST Pepver fhebi gp and sbou

%300 LPioY HiiEh abéut Nao IR alsek W%O kP %Etwﬂeeﬁlaﬁo&% %d about
400. 000 cP, or between about and about 100. 000 cP

drOObetPwedost pbdertblyOtha rvdscast:lmm b&‘@@e@ @bow P; and abatt\i®e iaP.

out. 75 a ut 50. or between out and
%‘iﬁu’ts“%t? RSEJ% %Ey @Fasbléf‘tc\ﬁg & B%TERGT%’E? ARG th&&%‘ﬁPerit“ﬁoﬁﬂere PCL
(isP s&ﬁblp@d\/\ﬁ?ﬁ]ﬁ%m e?ﬁiooﬂﬁﬂerﬁl b@@ﬂncént%n &Pa sMIsdtant, more

pref erably, e viscosit bet ween about 75 and’

@mf@nab@dvl%ﬁ bewyesoabputy). 3/ lsangk aboet 20 Ivv;/wr% asiylded, morerppelgrably

ure t, the raty e

‘?pl?g ha &ilh% 1 aﬁl:gieafbg}; ?52@ WZ )é W8 &5 & %ﬁfl more pref%rably MC of
@@ﬁ%ﬁtab@wooswmf abduSUL Gt BN addmrzmdnﬁ@s‘t pretbhylyMBoaf 1.0 w/w %
bet ween about 0.01 and about 5.0 w w % is added, nore
lﬁ)'f MG 9d Several types of MC are commercially available having distinct
molecular weights: Mn=14000. Mn=41000, Mn=63000 or Mn=88000). Preferably, MC
having a molecular weight of Mn=63000 is being used.
In a preferred embodiment, preferably about 1.0 w/w % of MC (Mn=63000) is used.
Using such a high concentration of MC is attractive for the efficiency of the process
and for the characteristics of the formed microparticles: the viscosity of the initial MC
solution is high (100-120 cP). We surprisingly found that the addition of a large volume
of a concentrated 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 is also quite high. The viscosity of the obtained mixture is approximately the
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MC of between about 0.1 and about 5.0 ww %is added,
nore preferably MC of between about 0.5 and about 2.5

wowvw9Aa4481 added, and nost preferably about 1. OP@UW/NL208D50506

MC i s added. Several types of MC are commercially
avai | abl e havi ng di stinct nolec@ ar wei ghts: M=14000.
Wh=41000, Mh=63000 or WMh=88000).” Preferably, MC having

ami®heelont oM sofutivh=6i380Rbuk StildRizNEhdd S the fbinadion of
preferred enbodi nent, preferably about 1.0 ww % of MC

(ONBEERBOOE) thas arpsagstantéillygpBeredal & lnteg Hlcabhedhareiat T of
%néegﬁétﬁ&{]@tcﬂd Vh 158[\4 hﬁ&wf&{q]n%h?l&%}’n. rthd i ‘%ﬁee&z?no%_@ﬁ'by
or e characterrstics o e formed mcroparticles:
tehgporatimagiDGMafan obeurimort iqalck ME vithliul it@B hosrshihgh in conventional
(100-120 cP). We surprisingly found that the addition
SKiractog cyRPAFHiQnRIoOgsSes thainse it dess ML Sloosi ¥ siplo20pby 27:2785-
bedht o the viscous MC solution can be done quite
qU|6kIy (less than one mnute) and as a consequence
the viscosity of the obtained mxture is also quite
i gh... The viscosity of the obtained m xture is
§$%Vﬁﬁinately t hesame as the one of the MC sol ution

W gRYERHS T 8 bidckdsnd theRdentod doffrk&y MRz Hn step. A
mcroparticles that are substantially spherical  as

IselubHizpidermstelf presenh ér gemal)Th pretearale gairigt ioghasodes@dhediin step a2).

is. |later. defined herein. Furthermre, the renm
sy ot g O REn Sh R dies S B Bt se e PTG
tholyendh OBkt Splésiadlul O algshar € BbmPHalds Exbimagé tdhpounds, halogen
evaporation processes that use far |less MC (looss P et

gpntaingoaompopnds, ghiggafop.gompogndsgnascpniaining plogenemegtpne, THE,
g@g%&giﬁég?%%&QEG{ YRtk onconprises a sol ubilization

i'ITzation step present in step al) is
pubfcguedilyy acalubiledd BGL patyniedc mitxedwithna sitjeid ca@prising a

However, other |iquids, solvents. or surfactants

QUREF il lpid hadnis PECOPYI YR is 1B cGSeqibpyddnd dbout

3o POALP Or BATREN leﬂ(gm 1%8{1@156& 166,0BO LR Ahe Jk%'oglgﬁi@ preferably
nas, or t

contal ni ng conpou chl orof orm conpounés n
cargedibaiwegn hbdw dOrs(d abaet30e) Cpier pretdraldp eareeth pbtween about 15

acet at r.ethyl |actat tc. Subs entl.y,

AT R0 D 000 By Motk Bl e B ettt 70 & stk Bo.000 e, even
GRIFD bicTéraly detibticha65@10, andabeutl 3.000 &, BaM MBredpreferably between
vi scosity which is ranged between about 1 and about

4boutGOcnd Rbowt LE0veFe avarboore profeeably bivwaen ateot DHandabout 2.000
-Ep ?e%irlsil%)r% iptréferiaglypore?vffeeernaa%loé{t 75 and about 1.000 cP, even more preferably
between about 100 and about 1.000 cP,even more preferably between about 75 and
about 500 cP, or even more preferably between about 75 and about 400 cP and most
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) is preferably the same as in step a2). Such surfactants have
been identified earlier herein. A preferred surfactant includes MC among others
because of its biocompatibility. Preferred concentrations and types of MC have earlier
been defined herein. Most preferred is used about 1.0 w/w % of MC (Mn=63000 cP).
Using such a high concentration of MC gives a viscous solution that is attractive 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
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ranged between about 10 and about 30.000 Cp, or
preferably ranged between about 15 and about 20. 000

wa@ Rjooorel pref erably bet ween about 20 and abouPC/SLD0O8050506

cP, even nore preferably between about 40 and about
5.000 cP, even nore preferably l%)etvveen about 50 and
about 2.000 cP, even nore preferably between about 75

o RAtwiA BRGe&Rs RSB 6f thE BEEH /B inRedpWES Bn OOkt the
75 and about 1.000 cP, even nore preferably between

doysind sebonntthesad et stepab) Fevdpthdl l@csrdfcepitigs gre preferably
PP eT i RO bR 4R for R G BPYRIgs ofnienly

poafogéaly madropirtidlbs anldtcadefiied3Recin.PAs dcapdisicd yn ihe examples, a
preferably neasured at roomtenperature or at the

el P EMater @0)-PRY afpadislaiayingddliancigtianged kit con about 38
4355 1, B PR 0L S KRS SRy gty 0

[30r/edfipartcl@y el arer wah dianfedd haditevien Ok vBameN P iEIrRY viscosities of a
ot hers because of its bioconpatibility. Preferred

dighdend oA theprtaingthsqlyipmsarg poliyde HagkEhadin i er been

defined herein. Most preferred is used about 1.0 ww %

of MC (WMh=63000 cP). Using such a high concentration

&ftepMJ gi ves a viscous solution that is attractive for

the effici y of the process and for e . .
e B e s R THER rics Bpet fiopee sgluigp gf mixture
%%fa'ir{éﬁ% hey & a_rz?].er(ﬁ)’ép%ﬁﬁtﬁgfa!oyon et iBgty l\ﬁfﬁﬂalss&eﬁtqlsgﬁg step al) or

ound by any t ry, the inventorsbelieve that
ral taer DGM ander divsen)s distingfsteph erd datpigddouy seexplaingd kglow.

3 DA RiPesuads R P Th e BB B ek P iy
RbaaineOmERogaetidl@cdibpei@tien SetPsddhis BHEd by edtrh@intReporation.

formation at high yields of highly honbgeneous )
FxERefiay RRTaBomBIoLess é algeknoyerahiapptgtionexteagtpp procesdnd is

it i el - 809%0.0f
S FB TR, oo beblof ol B BAR IR Rk mal of
datréBedReloase (Pepafatian 0&biodbdredublsmipuodhereadud ntiageqsles,

A yield of approxjmtely 70- 80% of particles having .
d8 aloqfé%ﬁélﬁr@ﬁe%ﬁﬁleé%ﬁl"éé% BBl 2B dtistp Gy high viscosity of

. L e i "
ASHESEISRAR AR VaRitel e fygelatier oo
B@h-as oivstratei my thei cxroplks . Vittesit beieg fobaiedmfdrbyrany tigeory, we

solution or m.xture obtained.in al% r aﬁ?. : en‘gi n

3B YR e P T B e aiPuertioQudite msb B lpye foam
@6 b@hlod(18ed0 whidiNt BBV 1ol PRRMte tHH XirhB§dn/SapHRLiSk Brocess. In
carried out as expl ai ned bel ow.

addition, the extraction /evaporation process is facilitated by the fact that relatively low
quantities 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 processes 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

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

surface.
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| f DCM has been used in step al) or a2), the DCMi s
extracted fromthe PCLcontaining mcroparticles

wale@poi=ed in the viscous |iquid by extracti onPCT/NL2008/050506

evaporation. Extraction evaporation process is also
known as evaporation extraction rocess and is well
known to the skilled person and ‘'has been described for

ex@il IRafinp TRUENRs tebn Gaatih Qlch @d) fed28as solé Rslepar ki on
of bi odegradabl e m crosheres and m crocapsul es,

Jogiopatictes acoliermed psetirerdl ehemtrofled gaoling\apfl gHing conditions. The
o . . : . o
303 PP bRl L AR Tk sk hal Ao 85 10 80
G spiring may Bt ybckdBG00 Fam Gentidllkd sddslaigatay vk eduration of 1 till 12
xanpl es). Wthout being to be bound by any theory, we
RPeéct that due to vigorous stirring, air is
i ncorporated into the m xture allowing foamto be
produced, which is believed to facilitate the
eMtthaatd drw/ pvape phthe omveptioc esisrophriickd dird otomned tvbich are
extractjon /e ration proce is facilitated .b he
Pt Ly e oL BROL RO LR AR Bl T maRRngaty 5
padtbiab §GhédacM A fesdl Blah Ty b 26 Bihe AT AI DO MG%EbItENtRSAY pure Tween
extracted/ evaporated. Said process has a duration’ of

appilopcseat.anyrc profoubly, lesattbaneGiswth a¥litEaHowt%, 30wi%, 20wi%,

tracti gn/evapaqr.ag)i §,066SS6e [ a _mxtur o
RSO BIPPIS DPuBICPRA0E AL BTy fon 01wt
Xpesibedinicat, THV adrod Ahvee BGSTot dutcatiblenin efe foRh&l i@sparticles.
14 hours. During extraction evaporation, a substanti al

pArM ariTivrechpany herdetastedivonmenss o Gas §hramatpgraphy (GC). The

PCl - i S .m il ' r [ t
TEFEPOERI SR ORSE RS by S LB or e
Prexess, hdsropaanlcsiarg bewash@pinal gterarnead pevaesal Smhed to get rid of DCM
sol vent, the mcroparticles are formed as a result of

ABHOF HOSBEIRBOPYTRJ WeR® stirring conditions. The end

TERPR BT RebPard @BfbRIcH Ys & QO L SARRY rg&&%? of (HB%nvEXbH! e
may be heated up to 80 C. Stirring y be about 500

ippenessGs prafedablydhe saphd agwinayDOM/ B paesdotr astsolprsobfent ti | |
12 hours. At the end of a process of the invention,
m croparticles are obtained which are substantially

fh 6 QhtcCH AR RhtiSH tﬂ&’-’@@%&l?ﬁl@/ maHse JOMARB: comprising 7poly-s-
Substantially free preferably neans that | ess than 70 =
werobctonine aj peiltcapiolqoEme o Ck ihs bipdegradable, pumendingeally mactive,

S R P B D SR g
Pr&eh %mvdhtidn WMo belbblaié LoodimerRily loé o dibeabyOmdthvll SAvelll Rnown
to the skilled person. Preferably, a purified PCL polymer suitable for use in biomedical
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,
a terpolymer or a blend of different types of homo-, co-, block co-or ter-polymers.

In a further preferred process, a copolymer of g-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-
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one enbodi nent, DCM and/or Tween are not detectable in
the formed mcroparticles. DCM or Tween may be

waledoeoiqdi by nmeans of Gas Chromat ogr aphy ( GC) . PAHNL2008/050506

m croparticles conprise or consist of a PCL polyner.
Optionally, at the end of the process, m croparticles

may be washed in water one or several tines to get rid
PhethIdManh Gfates PESE @OkL élhiflynd%bh@e)-rg\@%llde' anBOG adidxanone).
Tween are conbined as a solvent in the process of the
iz samelynidief flo@eenolysiepradilefkatsipglyimes) saed i RiRegys where
P%/ééén ?1213% %ﬁr%nlfg\é%ﬁ i$ ﬁée% a3 %Ll\é%gfv‘entj 1H ?%2? Qfl]é I%)éftll’l ftethge%ature of
Pallyis eénteedydrio haah dre temmrapmda thxa]ilka Ha:o(tlo n@polﬁﬁbr mslm

bi odegr adabl e, i mmunol ogically inactive, bioconpatible

and bi oabsorbabl e synthetic polyner. A PCL polyner for

use in the present invention may be obtained

commercially or produced by nmethods well known to the

Sk lpredrgbprooess, Pegfobymadylof PCA puséd inestepRQY opal )y Reeferred

YDt PORCLIES s JpEE! (o ryheins CaFo ks Sissiodaromde tis
léEnéi’itm'gW NARiEb Blladiab IbL - 14818 2t MY PEO, :5,c6Rdd £ DO. When a

mononers. The process of joi ning nmonomers to produce
pobylyercs Of BChay hsed up@ ngmew whare embstalnhalﬂmpurc drvteen s esfed as sole

th nve 0SS

S S g e Wl R e R e G RRR peperecue
at vhit@ake POLY&Bolynr 6RAGI yner, a bl ock copol yner, a
terpolynmer or a blend of different types of hono-,

co-, block co-or ter-polyners. In a further preferred

Ml%‘fr?a% %vflyba ‘Ee cgﬂfﬁﬁgle(gefflﬁ% gs d&@@%&kymr 2 8&@0 c%m&ﬂ%@rgds sBlected

dmmoﬂm@mm @fns@mg/\mt .- lattidee Bskctidee DE claptdden ETM;@,I RE(D e(&llycohde
n1t he gr.qu sti of ;. L-lacti D-1 act
end Pedr 1t16r1§)/t9 r&: AP §gndé Fthchgraeifeftloc {er-polythers with

\Q/:ﬁlglhbfn&ftshééllé;‘c% f?dih% ro% Y& Sltlgg ofnd la@@l& % %ﬁﬁ@@ﬁ) lactide,

a copol ynmer of a copol

cogsotlyatede) TME, BEEX glynoladqcmlddb@sOth@eCé c@t{bﬂjﬂaﬂs joablepds may
pure .Tween is used as sole solvent in step a2), the
BI'PI'"™y tenperature of PCL is intended to nean the

tP%[S?é@t%f'?st Hél@etﬁ%rs%l?&rﬁ&iﬁte@-cd@@%kMﬁ@E POy (bho tdtbéhnates),

preferred process, a terpolyner of PCL i's used in step
@p)y(@netaéﬂ)polw@wémd@dphtéqeg @pm’rﬁme@f(PwalécaV@TM Jeogol yner

%8H§k Qngne conpound sel ected fromthe |ist

RS |ng L-lactide, D-lactide, DL-lactide, TMC
PEO, gl ycoli de and DO When a

In another preferred process, a PCL homopolymer is being used. A PCL homopolymer
is advantageous since it is 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-crystalline bioresorbable
polymer. More preferably a PCL polymer is being used which does not comprise a
second monomer being selected from the group consisting of glycolide, dioxanone,

trimethylene carbonate and the lactides and combinations thereof.
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terpolymer of PCL is used in a process where
substantially pure Tween is used as sole solvent in

wGee@p/oaly, the nmelting tenperature of PCL is | PCENUBWS/050506

to nean the tenperature at which the PCL terpolyner
melts. Alternatively, a terpolyq;r of PCL is a polyner
of PCL with two conpounds sel ect’ed fromthe group

GRAGdifbh, g afdthelpréRetd d@bodinlcacsf #le invihtidra @tAcdepolyMes as used
PEO, dycolide and DO In addition to the above bl ends

i arpilaesd, bymetier plymee Sugl p_ghﬁ@pcslywet max Sapdrbimes based on
SRS B Fhe SR pIE ok, PO Liplnd B Snone

gl ycolide and DO. O her CL co-polyners or blends nay
conprise. Pol yesters | yet hers, pol ycarbonates

c | OSRSRiss &L & PUYNHg BF i ORI dRisTRIClgsof ol abtained gel
AR MRNA N AR P RERP R AR UBE ol FRIIACIPHELIgRunll arc

azl nes. ano pretrerre rocess,
Pglicdlyrmop otiyenbrFar snjbahllg apslexdtions, RCLP (Flo poppdisrmemidrgparticles

SEATH ISR B PSR BT S e S

tihe g)%‘ﬁff@ﬂ%é‘d crhbodiR¥nthAPET BHdIRREGE al RIUnA Wi PRikdINE iDEM and/or
used as a dermal filler than the correspondi ng

iselestanpiellp putei Teceofat a corgenatiin whigh sy foradout 10% of DCM (as sole

bi babl . ferab |

S e AN Ak g R A Rt

ReinBehed &t ECT @k b@ﬁ? tgboat SO i€ Wtstaatih NG p @t T ke Ahell Eween is
y

di oxanone, trimethyl ene carbonate and the | actides and

dsebisrfatoloirdvank e agfeighy bagsiMprsprefggblp athhdr Poly ks pdéed and
. . . o, | : ] .

ST TR BN 00, LONERKL O A RpRO RS 55 250 o

potcynage depeniielaszehodry thermdlaqed voright-of dct R@e psed.

D-lactide, DL-lactide, meso-lactide, TMC, glycolide or

di oxanone. The properties of the polyner, of the

FRL R JPE oMl dORM Jdlnfib R Sthe 3LoGly JAPEPDRINISHLEEH nRY Ibe

di scl osed herein vary wdely déhending upon the
iappron thedelg ppiged dtivarn armad dr @0topgineadurgd atopomriemperature). This

ery BRI & ERGm 6 b el e PR Ghne PCL and
U MUGhcatBHbisAREY - The RfioDT/DIM é\‘vﬂx/ﬁnﬁ)}r BE Bipr&dmately ranged
enbodi nent, a PCL pol¥ner i s added and

w || dissolve
ibatvpem 1 8red? @l ins Ulsg BRIV and Y0 g (- mwdldg PAIL. ghis ratio is qualified of

%?g%c&)%ﬂa?etcf- iy r}at%;i)r%laioillgly WBed tﬁeb Sl%r a]ft(.)% of DCM (as sole

The use of a high ration PCL/DCM as defined herein is advantageous since as less as
possible DCM is present. Therefore, the evaporation process of DCM to obtain the
microparticles of the invention is expected to be more rapid than in classical processes

using more DCM than in the present invention.

Particle size and distribution is likely to be influenced by the identity of the surfactant
used (MC is preferred), the PCL polymer (homopolymer is preferred), the PCL/solvent
(DCM and/or susbtantially pure Tween) ratio (preferred ratios are given) and by the

process conditions.
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sol vent or conbined wth Tween), up to about 30% of
DCM (as sol e sol vent or conbined with Tween) or up to

wW@bman14H026 i n substantially pure Tween when TWEETINL308/050506

used as a sole solvent on a weight basis. Mre
preferably, a PCL polyner is adgﬁd and wi |l dissolve
in DCM at a concentration which'is up to about 25% or

WictdpagR¥es This percentage depends |argely on the
nol ecul ar wei ght of the PCL used. In a nore greferred

&b Getithes asnect His 0y QKiosiprgvidss aampapape sbirineble®y riefogsss of the
if?ﬁragé)o c%hé{ 2 A)%@%)dou%%m& ﬁleg)r@ﬂg%éseg 9, cp (neasur ed

I'S VI ScOs epends | argely
diheid‘ltﬁlquiaﬁﬁ:dlésaerre el [ghse obtainbe ukllbl a@lﬂnﬁbe@ﬂﬂastd&:@cr%l:l ahﬁ@l: as long
DCM concentrations used. The rati o PCL/ DCM

B& they havx theedesirsd sharpgisaisties arasssenigd felopt A mfoqe@@ Ogthsezwfenﬂon
%}1 eﬂtnjeg%rdc@ssl %btgﬁlm tﬂ@éesm{c%ﬂaﬁldé& ARk rkell;lz,eﬂe of

conpar toratio preVIous y used Int rior
alnltropiﬁhleles o¢ thefineenhiog haveadtiloast GCLDHEMAlowaied chaeatteristics:

15 st (RGP ROR 1 FHEQDEDEFRD B 2B BEb R
QR Qg An qg ht, eQ&laﬁlE)fegd @%ra%iy & éﬂqy(?é}{dl Qﬁw’nseven more
re rapi

expecte an-n C assl Ca DYOCESSES

e BEb R cew XM st dnary si ;Ihltd"l?%n RIS pRiferhbly ®Btw e 38 Rad 76 ¢In€ even
size and distribution is likely to be influenced by
e ptféﬁ'ﬁblmbebﬁeenﬂé agdiSPagnant used (MC is preferred),

tpgeg e (obeu BRGABA Lo Pt § "har seriley poherica shape

raﬁalslgfa(cersﬁfogﬂﬁl@g ratios are given) and by the process
conditions.Mcroparticles In a further aspect, the

|11|l1)\ﬁl§ﬁﬁmléﬂy prtsvicdasicepsphiereopar ti cl e obt ai nabl e by a

ﬁrho %ﬁrsnso grgou% %Earactrersi%twgﬂ%aurlﬁes 1 c1;1 ggd/o SP 15 of tﬁes m?tl:’lrto atﬂa{gs of the
evli ous secC crop a es ar no

ﬁ)ﬁ?sfenﬁ@n Bbitcay Mmedctug sigeat WIDERSS o@&nﬁeﬂswﬂgqﬂo@é@@esao agel
| ong as they have the desired characteristics as

seesxhihers (um G provepied s ths fokowng seaiipalitwopxnest there will be no
BREEEAICR in AIRRRS b e ADL ALY DG INEREC GAARALKAEL Iis

i croparti e I nventi on have
albniogamtus oha?raaérmimafeﬁrekdnmmmglpﬂ:dsm&mt evirkhoes gels)us@d as
di apet distri bﬁtl on whi.ch ran%ed bet ween 5 and

300! 2FmE ORBFAEN ¢ %%%P@ﬁ%%l? BHQN hay6 MRtF akRslve
SRR €h BT B bieLRINRER Bt B d 89@ 808 r GVER 200%/8157187

preferably due to the use of a liquid comprising a surfactant, said liquid having 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, more preferably 1% MC, even more
preferably 1% MC (Mn=63000), and/or preferably due to the use of a higher ratio of
PCL/DCM as defined herein, and/or preferably due to the way the extraction
evaporation has been carried out.

As another example, the microparticles of the invention have more attractive properties
than the ones as disclosed in looss (Iooss P et al, (2001), 22: 2785-2794) preferably due
to the use of a liquid comprising a surfactant, said liquid having a viscosity which is
ranged between about 10 and about 100.000 cP 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
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preferably between 25 and 75 mm even nore preferably
between 38 and 75 nm even nore preferably between 25

w@eaoB04mm i) honobgenous density, form and CPCIL/AD2008/050506

(see figure 1 as an exanpl e): spherical shape and
surface snoothness iii) essentizlly spherica
m cr ospheres. The honpbgenous characteristics (features

i1)6 MQ, Jevagie@irabily i1y Maf (NIRe6 3000 SRS frefeRS1yoductth he way the
invention Is very attractive since it will confer

Sptraanen oversiRting fiss been earded oW Fheyaiicrapariicierare fie hempeeipus that
(R BECERTSE b o RS AR AR or B SoBE 1o
¢hphggeal ghafeandisoffaet satbotiricks andsyilyiofige: fedinies abalraggrielised as
characteristic represents an inprovenent over known

dle i 2Rk idg) iglup ApoRg Pthersdp AsReF{F BroceRe! fccinyguion; piefsgably due

1 .. of r 0 1 . .. . . .
o L O TR 91 B S5
2034 0E65%L8 Abqutdf mxdabbyt 40000 Ptihetcpsé), @hd/ar pictiwatdy due to an

spuBaLR Ay BN & 3 dsuatit aedl bBeuly Mnf susent which
4060iA00sc@Pmblt StRPabY 196 MOIMY= §IRDEERDYprofeablPditd® the way

use of MC as surfactiant, nore preferably 1% MC,~ even
T extigclad e alpbiationpaTeysNias ®8a0GY ticchowt/ or pref erably

A T e
a5b A6 A SRNRVARREAIhAN ("3 1D PRITerel din@d( MMlimiAS direct

anot her exanple, the mcroparticles of the invention
phvgocysis batrhacaophiages. Pr dpacter evalididimnt 150 Lonésprafrred since it is

di sclosed in logss (Llooss P et.al, (2001),. 22: .
f?f@@l%%%@%?@ﬁﬁ%ﬁ%ﬁ {lowg PPt il Poeel i A} o ltermatively, a
P& Bl t i.6qldpgd d having a

g)i scoés(?%hg&\%%irgsﬁ%{lé&rt%nmgeeeg%gea?l\%ggﬂmébout 10 and about
Boeprddily Phd mveite fal)d thandicospapticéseroalyrisinguelatioely hew to

use of .a higher ratio PCL/ s defined herein
A 8?02‘?‘3&[% Yo B asharis ge@?edg‘ﬁ&l? fic ighg atilghlp to be
GRALRNEE BlekQR ifenn. A%isSHH 1B Ehi@MediP hPIRUEE %@?& pcdue

to the use of 1% MC, even preferably 1% MC ( Mh=63000)

anaposing mefrepaiicles ddien preserten wayl efitbe exentagt ¢xdubits a relatively

evaporatign has been carri.ed out. The m croparti cl
SR o B i BEF st el R rap b B RARRATS PP ofa
HheiR&Rhe (EBigh hltgedh lat Mefofedtihver War&ihoparti cl es

spherical shape and surface snoot hness and any of the
damyewpadisles paydystered imi@es diy state as freeze-dried, lyophilized or free-

flowing powder and conserved for years under appropriate conditions. Lyophilization is
advantageous since it facilitates sterilisation and storage. The molecular weight of the
polymer and the inherent physical properties (among other spherical shape and surface
smoothness, see at least one of the features as defined earlier herein as 1), ii) and/or iii))
of the microparticles determine at least partly their in vivo degradation behaviour when

present in a gel and upon injection in vivo.

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 wetting
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i), ii) and iii)) is due anong others to a specific
process of the invention, preferably due to the use of

w@2000muidah conpri sing a surfactant, said |iqui dPCTENLZIYS/850506

viscosity which is ranged between about 1 and about
400.000 cP in step al), and/or gﬁeferably due to an
optimal ratio PCL/DCM as defi ned herein, and/or

RAR{RI ntdWevis@dsidy Snhahéial apdnt Wi stefecié@lffaﬂnue G)u
nor e Sr%edggrably 10/?yl\/[: (M= £ %OOO ygdr%d/or prefer P

goesittmgihesodaynearroxgimethvtqeBnloas, € Atnodyy iyl bﬂ&@oneéPVP)
PRSI S  ARURBIERMAATEREP overss oy

mOm enAalﬁhlmeﬁfs thay @aeﬁsetlharw&ﬂd berdadilpappaeerted one skill in the

since it mnimzes direct phagocytosis by macrophages.
AtlgYHetsgrclorad pbp VISRRHY FHDRANGHS 48Pk ef erred since i t

dENRE ShiRfchg a'gertqn BNRetdd8torh k BSRRER b?%orbnol
P dEmRe S IR0

esent i"n-a ternativ prefer
dmaamrﬁblemdr fmqtcssﬂgzehihcbgh\wmn sﬁi&bdmdierﬁfnyragen&mrg‘mt be ng&idy,

Rl ST S b2 el R e 23, AR B Byggonicy
eaditidelgcHR Il 8 &led. Alfl émsa@slem he kit A %%&Lﬁle%rﬁﬁggmounts

in the present invention.” This low to internediat’e
90 R etgPaty msealghmg Fent, @mpsrltysernhgnqmgcagﬁpamd/@ﬂ onighigvetting

[ hi
egﬁaé]tcm\g eeig}en ?erreélseg}bo Yrgeqr{t,lt ?g%%éﬁlgrlses %&gﬁ%n l?ougo and 8

gabo CuNakdosit enrraln@mg PRkt ﬁid@& BatwdenRGbutaf ard about 50 wt% of a
intermedi ate to high nol ecul ar weight as defined | ater

Kersiyrenhaangigens garl/pr Ertwemﬂgpub 8 a5d gbad Sithwiho§a fmyeity
%&e Wdrg nﬂc M ?re%tj loo%pd lrlsgsegetgvreefl Eﬁcﬁf‘r I0 V\%ﬂ?igS wt% of a

and conserve yea s under appropriate
@mdsrryl @nhsncihy ageint, Iana/at bawvetss alauv AnndgbauS0sitheef d density

facilitates sterilisation a t orage. e nol ecul ar
wBhYIEGEeRt, encg%r W?%ﬂ%@% ‘ﬂemf gﬁtwty] 9 togjcity wetting agent.
properties (anong ot her spherical shape and surface

snoot hness, see at | east one of the features as
degélnietlosed hérem ther 'micrudasraliy)'ng amungmol] roicropaitjclesaind toiy

mcr arti ter rt their in.viv
Tortble BamaDPELlD e el aheRirSagiab il tBout 13

'vﬂP/@ﬂétdb@ﬁt 30WtY4, Yidm sBJut QS‘W@/ fdaBdaess asrefrbm 4bb8t 35 wt% to about

invention relates to a bi odegr adabl e i nj ect abl e gel

donpte eﬁrlcrrgpaertwm:rﬂmmw el easrieraf ityreehllyshosea tpobiginous
Sélei‘scr}elnsolrr)]n ﬁavmg thea({esfreec{ ﬂov's‘mg %%ﬂe?t{es 1. &o arf)Bropnate viscosity. The
skilled person knows that depending on the type of application envisaged for a gel of
the invention, a needle having specific characteristics may be used. For each type of
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
acceptable carrier.

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
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vi scosity enhanci ng agent, a density enhanci ng agent,
and/or a tonicity wettingenhanci ng agent. A viscosity

we@aancismg agent may be sel ected fromthe groupCT/NL2008/050506

consi sting of: sodiuntarboxyl net hyl cellul ose (CMO),

pol yvi nyl pyrrolidone (PVP), nethyl cellulose (M),

hydr oxypr opyl net hyl cel | ul ose (HPMC). However, other

MOS0 iok YesC AR 01 yRGrs A0RAHS iBMtidA I Rth 5 35arWoH]cds hen 5 years

readi |y apparent to one skill in the art. CMCis

Fier e iection ox wither dgpary orlehathen Agcagafier tha i éﬁmfy within 1
ted fromthe group

3%%??2%?%%1gfﬁ%rgﬁﬁwﬁgrﬁg%gﬁnltoI and fructose.

Al t hough ot her suitable density agents m ght be used.

A tonicity wetting agent nmay be a pol ysorbate (Tween

20, 40, 60, or 80). Cher tonicity wetting agents may

lhs %bg?neﬂ%gfjcorﬁp&%h 2 AhsHeh Qs er Bﬁﬁﬁéa@ﬂ&@sy asl AAA e'l‘ q@ﬁned and is

varyl ng armounts of a viscosit anci ng agent

mmnshmwc&whmamoﬁ@rhgewigéﬂdh@gdaﬁﬂnnnwntmnmampnag

SO o D G T RS oS e BG e gt east one
RMRRNB[1HPind I8 s N REr &%wﬁ&efﬁhp Lﬁ) a8dRPHi)pRRUtheRBre the

wt % of a density enhanci ng g; / or between about
@loamg piioperticso0thateeh ave iraptoy @Wlmy,uthfgmag@ms fowmr dat a gel
pr.ef er.ab

RORPEFRE proBadfles STRE a3FR 1o RERARSRLA M e oAl ey

abedtitadRoadd ba beudt A5é€é1 ot ﬁie@ﬁveau@l@ B&hpiysce ApaRehdr@viageRtmore
and/ or between about O and about 5.0 wt% of a tonicity

wkapble weenadgissted invige (the kinefigseldlogeadation araylavyse thpaefor other

I‘bﬁ%egg AR E‘&rﬁ% Ples %8{/\?@}?{:%& finda {)é}glg .%%%r%%(ﬁk &l degraded,

raﬁssol&achbt tesdrdsd wﬁthmm bbuibnthS afib%ht injedvout TOMSptid one of
bout 25wl96to about

45 9%. .fr out 35 %t
foromgion RS R itial TR RSB ! theh o psedgFor
LBGRl hierSDRRAR: LRl per HRRRAHhORE 1R M i Bfncdiat

ng properties, I. of appropriate
de@@$ﬂhyﬂgﬁhse$MRﬂﬂﬁﬂwﬂéﬂ@ﬂnmkﬁ&m&&ﬂh&h&d@pdﬂﬂa@@womr

t he t f t d f

fosiRgRte wPRBduEendlrRe i etrorethnd plbttedndeiges. As an
réﬁé(mﬁl@ é:'gﬁdzon?@iﬁmg agBropiRRILongAshe amdpolﬂfﬂﬁ@r having a
vi scosi t have to be optim sed in order

nay
mlgeﬁard@sght@ﬁ abw\m g0 Mo pexppaied todwvan r@@@art‘gﬂnetlmmof: h

Iz'léprg%lsn?atﬁge c vge%é r6 %%J?qg ! {18 %ﬂo HlSI gﬁen dqngg er% ‘\}X/eerﬁ 1t has been

a VI SCOSI
appEtek hﬂiﬁ%xﬁbﬂﬁeﬁ&mﬁ&&rﬁﬁ@b adQRe Q@&oﬁaﬁtﬂ:l&s apneict ateaplé,h gel

%O&rprelglgé Ell%groggr?l?:ldels ggn%ns&g S PCC%r;EoIl}%lerl I?av?ng a molecular weight of
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
may also be provided as a two-compartment prefilled syringe, one containing the
(freeze-dried) microparticles and the other containing a pharmaceutically acceptable

carrier. If reconstituted extemporaneously e.g., by water or double distilled water, for

injectable preparations, a gel (suspension) may then be applied by intradermal or
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pharmaceutically or cosnetically acceptable carrier
and/or a biologically nedically acceptable carrier.

wdemdegradabl e i s synonynous to bi oresor babl e. PATNL2008/050506

desired bioresorbability of the gel may vary dependi ng

on anong ot her the type of PCL | ymer used, the

use/ application envisaged. In a %referred enbodi nent,
shigcu@fleo®@ infddGor. PMeMiAL Byl & cOMONESARPBOL €ialM Hdtt ALO as for a
years or less than 10 years after the injection or )
W tiRg e 2 Sia) gy coplain ey of Higringenjignrendyfie be usdde Alternatively, a vial
inj.e . 0 Y _QF - er
PSSR0 s B85 SRR R Bl
abinhrtinbe a phjaeahdenticallrecghitde nadegel conprises a

suspensi on of mcroparticles as earlier defined and is
HOE &g iused 19 ireonsHEN SHHBPOTRRRONAY JBT 8ol i payTiRgueor i pyial is

. Pé’f@rré%)l;)gﬁtﬁfé eitér?ﬁlo | %@?E&ﬁﬂ} h&db@é%its{i‘ﬁéd Wik, (eﬁen more pgteferably

[
Essen y spherica da snmoot h surface (having
Iseaidt water Mbst pheterhibllyl BBS iBhdsphate Bagfemd Selind)iiensadef i ned

herei.n i), .il) and/or iili and therefore the flow n

A R L Rty RGP asoalioRgR o SEo0 SSRbe S SPIoEHiE of o
icAMpRSte¢antfaal AGbutRahe fcdel conprising mcroparticles
having a low to internedi ate nol ecul ar wei ght may

advanprtpsting hgenbes aidwthicahwhath iphibith er fedvenstthoiprmation of

onprises a I r . Whi i s nore stabl n injected
AT E0E TR e HEP oIl Dl R SRk SUPER s bR
fa@ént©IrRRIde Pt MFEAS limiRdI€ kugehiid Gesohftetpaich ia€ H8Bannitol,
and a carrier. A carrier is usually degraded,.
daciers| susepser (Tyciassr wabitaliand dextgng Wltﬁ dripante] being prafereed. The

TS YowRer WETRITS . =

DA TS FRRERR Aad el OB T AR LHER upon

Elﬁhnd&@z@ﬁlié%@ibn,etha lmibre?alﬁ:bketramﬁ al{dd i!deﬂtlt&§ o€ dwmrjr(ii:irmgctmtﬁﬁbsen. A
nlaving a .l ow 110 | er I e ecul ar. wWej

sl iy ?xp&a\ﬁa SPmREes ?Féw_s%%%gg% _@a% g? gt &

ggg@?&@édve@?&ﬁ SRR ol BBy E % MGy Uy anged bet ween

oxI mat eFy & nont and 2 years. As an exanple, a
gel conprising mcroparticles conprising a PCL pol yner

havi ng. | | i ght of ~about 10.000 [

Sbuldtist amnting shemPaLSminced B ReeropmapRrdbihitaratded to o

aghiNER B1chPUbBsiichAokekiskon st fspHapERENG FOMAARLSon or
0

it has been injected and on er characteristics of
tshigll pilditiopaet dcedses bagks. Biettive bubiriasypicats canpey solutions which
A e R L
%ﬁ@ﬁﬁ@ﬁgdﬂ&? haveffarines@npérmployéd h@ei@fmainy such chemical
approximately 18 to 24 . ) ) o
compound(s) which is pharmaceutically acceptable, including but not limited to salts
(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 0.1% and about 0.15%. A preferred buffering agent is PBS.

In a further preferred embodiment, a gel comprising a micro-particle is for use as a
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 including treating a skin abnormality or disfigurement, controlling
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or 20 to about 24 nonths dependi ng on where it has
been i njected and on other characteristics of the

wor@popast i cl es. This gel may be used in sever BET/NLD®8/050506

of applications as defined below. A gel may be stored
in a container in the formof a §terlle suspensi on.
Preferably, a container is a ready for use prefilled

SydddBgRncthdnSYichingt oByrird (lgﬁ SpHectE dR¥iciael )asd@r controlling gastric
two- conpartnent prefille r|n e, one containing the

refhusedisagraneel pYipEe mbarrqt@réle §1ea%a ¢tié voeh deficiontyasaiigagtal
%bﬁ)(;}ﬁ’[a ?se ;ﬁtllgfg%t uﬁ&&?ﬂgrﬂgﬂ ea?tﬁ&{t' ﬁlrabl thztse Cse uses, grmammal 1s

recons nmpor aneous

@w‘edaelych Iatondnl l&dng/vam e]rl 1hefs@ﬁselsm gaihsatbvbmw apaxiatddan®, thatissue
gel (suspensi on) .may be applied by intradernal
SHe tpolam&r%aﬁ@o%n@qﬁaé%c{ ﬁyawaﬂwar SHRAPTA Oy subgutBpRUg SHEREe
quaQﬁ,a vial. Here also as for a syringe, a vial may
ntain a gel of the invention ready to be used.
Ah a@refatred/@hlyqdimem agelriaysemimstaaﬁlter iand/ongs aoimpéant.nkeratmore

ez mcro artic not her
R Frh S pha Ehle Ak reah iy Aot BB o Bhhe vsse o gpect skin
WBhSmaUB8thhOfoHAS @ NSkt tbf Be ﬁéélﬁm s%Bfé@HﬁJcM aE Q%o&eéurgléhl skin
a syringue or in a vial is preferably distil wat er ,
rabn@m@iléfwe padISi}gldemlbntehlm 9slvurn | Whcmatgelis usade&s armcdacament and as

st er

CraRbERARlet Bl bled G ot B Lo CL AR,  PEP npgymr has
fpwféﬂasly a@l@mbnﬁtenﬂed@mﬁmmar selghe beeh fnt@Mmetiag @h@tPmolecular
consisting of a cryoprotectant and a buffering agent.
Aveighy ap eeliecdafingd grstt injstepap ¢ Retd) @Ak Pigficesholi thaimcaisoror
reduces the formati on of damaging ice crystals in
bi ol ogi cal tissues during cooling. Suitable
dn yoghatmeetipngcageahbsodimeht)dgel disdlosad dereat islused dseh ibgplant or

sygars and car bohydrates, such as d-pmannjtol, | actose,
JUEF st ¥R GRBNCISE fel i iea el R, IgpRtjpence (control of

1 RBMuh o eIL(F]sQ oP B%ﬁ&érrc%gtrol-rtﬁgy Gé) ts[r@§s' 8 & ly%lcal
cryopr ot ect in the carrier of may va
ah&p@m&hh@owgmng tsheezingt exmieslmgpMd/QIab lu(m ortlépkage of large amounts

0SSR L SIS ASET) b B SAER 9w
%@F’oﬁﬁ@ lﬂveﬂtﬁ)ﬁ’ Il@gal‘d@sﬂaﬂ th@ha@er®'t ¥OR (AR & &Pedont Bpon a

bet ween about 30% and about 40% A buffering agent is
aommémta@ﬂeﬂmm@mpblmwaﬁfﬁosenov thad hisolipeisparieats: r)éhe involuntary

added ﬁj H& sol uti
RO SRR bER AL TR SR b L e
@d&hﬁﬂg@ﬁna&:a0|ds or bases. Effective buffer systens
enpl gy sol uti ons which
Therefore, a gel of the invention may be added to localize compression to the sphincter
muscle or urethra, thereby reducing the lumen size through one or more injections of
the gel and thus substantially reduce or eliminate urinary stress incontinence. In these
instances a gel may be inserted by injection into urethral or periurethral tissue. Thus, a
typical procedure involves injecting a gel with the aid of a cystoscope into the tissues
around the neck of the bladder creating increased tissue bulk, and subsequent
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.
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contain |large and approxi mately equal concentrations
of a conjugate acid-base pair (or buffering agents). A

whoedoberd4myg agent enpl oyed herein nmay be any SuBEI/NL2008/050506

chem cal compound(s) which is pharnaceutically
acceptabl e, including but not €1ted to salts
(conjugates acids and/or bases) of phosphates and

Gh hﬁ@h@&no&lﬁe@ﬁéd amuodmﬂ@mc a Tglems QESHsI SRR ©F Weaing i tor
0 and about 0.2% a buffering agent, or

[sentiRibng apwig reflux Qgéatmﬁt w@fiﬁlermyré dhe Dy o GIRBITICEt)-
d
gﬁég%géso %@?912{18%%)} algga%ng F(u}is?ng 1ﬁ%ﬁ$£%ﬁe 1I%r ﬁ{gﬁﬁt{ Sif of st(fmach gastric

usiel and oﬂlelﬂedﬂltelaﬁﬁﬂb theAi)ege[bhantlfS@d (f1aplhrﬁg1ﬁ> UZO%IBEIreﬂuk lepiBodes
i ngredi ent, or rably w thout any nedlcanent
O8rprduEiag Sp@ft@}eﬁu xghonsed hg logesr pesephageakphingtir due to a

:;)P?lfvﬁgeﬁ rblakffonGR ? swill8he | ®op B@Ju?? t%l gé{‘?&lg offov?sphincter

or anlnpant to augment soft sue I n a
peesek. The princanyisgiptond istlreeetboen3d to 08 miditaga fiareatalsgAgpical

skin bnor or dj sfl urenment., co Illngbla
PRI GHR e e o i e Y e e and

%Bﬂ—lcﬁfddé%hfe‘al dhbﬂ%aﬁ@@m ist el felbhg (d‘isre%%ttﬁﬁrﬁe?lﬁfes lifestyle

pyloric sphincter deficiency), cord vocal I ci ency,

cevlecitiond aSa\Mdbamledmalesteﬂfentlom ng up guns for dental

t hese u
HORRITRek b ol e Bl "G nict PR R o e ohoosion
ithtHeQeW sk sbagedlRPhih s UBuS o t§picsl ﬂ?@cddﬁ%&hﬁ@iv@f injecting a gel
nmedi cated typically by i ntradef mal or subcut aneous
SVith thg aid ofjaccedpssape (v Hhegisaycs pravad dhplotichaerophageglesphingter

435 BT A5 95,0 Tl B B gty

fprdskat. A@yl dukels bakchntdhetpane eloke gicisphiabentontude reBust. Tkt
forns a threat for the health of subj ect such as a.
selstiog ey beepekshy e dPrarma desulisrA alirag bt Wikskd using local
a&§gﬂé$7urn Wen a gel is used as a nedi canent and as

a dermal filler depending on the application as a

_(Whemad gdliid heed as a nﬁt@h.capwlnyfm cotaglipg biaddafunctian lapddot gastric

= EE’ at %1?11631{,&% ar]&rg e qtf Fug Ent%gfedwi {oﬂﬁgbm?el%l%r weight as
%ﬁﬁil%r a¢fine@Mmeft irOdtePa NTRGERSE Afrobdd€ of &M ABA. TH is preferred
anot her nore preferred enbodi nent, a gel disclosed

leceithe gob h@m@dlsthelhstaymﬂeaw apthe finjpgt s1tednt1¢lel@nger (lower in vivo
vari Qus s r defi ncies such

dﬁ% ﬁ%[llorr]lelﬁgeg 1% &‘1 slur(%lca‘f %%W%n§1 JIRLY) l’lrﬁ)cfléll be r%ps ategfoften

bl adder control may be due to stress due to physi ca

novenent (coughin sneezi ng, exercjsin } and/or to
dp geother m@rg;péﬁgfgrr emgqacb@eg% §gk 1§ used as a filler or as an implant for

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
treating vocal cords. A gel of the invention may be used for intra-cordal injections of

the laryngeal voice generator by changing the shape of this soft tissue mass.
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at unexpected tines, including sleep. Al types of
i nconti nences may be treated using a gel of the

WO pwenid4on regardl ess of the patient's age. CoPtT/NEZIO&050506

i s dependent upon a conpliant reservoir and sphincter
efficiency that has 2 conponenti (1) the involuntary
snmoot h nmuscl e on the bl adder K and (2) the

IOl lfﬁk&lfﬁ%)én@ckﬁéa@ieﬂ' Tyffldé pfe@erﬁﬁn¢ehﬁo@ﬁiaea al itsSPiRE k& as a
Therefore gel he i nvention may be added to
Ingreligameat ﬁ@ﬁbﬁ? HRNTHAS fbagtiye iRgipdipet whichisalse pepferably a

t dye .

S LB Kb N bl ISR 3d &l O iR ion.
rpadmxewrcaeldmg mactompa)nhan mh)chainreeissresno ammmsmcte thd gite of the
t hese instances a be inse |nject|on
iR rgeh In gyis Eﬁéﬁ Emns "f‘%?nttaidg%‘t agay facititats; thg function
FQGEOHIENA h tHed 1 Ad QS b rt 3ssociat
e T L
bﬁﬁﬂmsxungwgﬂumgxmnqpsﬂseduﬁﬁ&ﬁumbbﬂhknwgmdosubsB@Uembfa

coapt at. n of the urethral adds b | k .and

e Rets R olsarers M bihmsonh Tasstios 4G 12068 préfenta
'eﬁﬁa@ﬂﬁﬁéﬁ@ NGRediddiert Y a?d%l%di Qﬁth@%}él EXBhRN Mmdldcfi@itatedbut are
perlodlcally for optimal results.|In another nore
poeliartedth M@Mﬁnemcalr@, geNochige hsadocagmeaptilocdiae, rinvaggine, and

SRor T, Ol bRGicRRG e LRPRIRRREVE 1t Bisblofed il ifstuce: a

ehtidex a@hﬁ%&é@n@@@hgérﬁ Vil angiBiotioea ste@it, gibk@Het @) aldytokine, a
stomach gastric acid and other contents into the

GEYBHHAY O 2B ANH RS ﬁﬁ@ﬁﬁlsel.’@%ah?haraéﬁau QU gAsIEErdefererur
t
%gé%{(}%g% nélﬁl&%?fgsz tcél? t@tﬁffi‘ ﬂc?ggﬁl% q;r[ehglrﬂ%l{l 'Eeéleukm -2, filgrastim,

rcmaDNAnpﬂ)ftdlﬁr pspuidck d\I‘GHg lutéiﬂi%ﬂgdmmm ratrnz@ npefurddSactor,
of IOM/sphlncter i mary synptom
hagiet Vbtir FrotosdXe @C{s@?lrﬁT%mIeglaQIFg PIIHAEEH é)med}&awrltcléwﬂen added

Elgﬁgtel:;rfo? Pthe fmj%la du?fﬁ% WEEy 1B R 1 T VA @Eﬂrﬁelce%léghler
ar§ iti's; sore throat non- cardlgc rel at ed chest
plafimed I(ERD Tﬁnealllw dhelcongingislems er 4 hetlichmguti is psesent in the

lif dj fi | 1 i cal
eSO SHCh pHigh g g RodiEed o & RSl MBS B neEy b
ijb&ed.ed to add bulk and |ocalize conpression to the

| ower oesophageal sphincter. Thus, a typical procedure
involves injecting a gel mﬁth the aid of a endoscope

erna&l\wfel t{nsetc’nu Ser Al un%etme AR o RS E r ent in a gel is not
| nclt Sly cre 8 Ccr ease(ﬂilfll ssue l(.]: %S

@b@%ﬁ%ﬁﬁbﬂﬁ&ﬁ@ttﬁé fi@Btiomer pd1i i thig cﬁsw,lhrg‘él €Keen as a controlled

delivery system for any known or to be discovered medicament.

In another preferred embodiment, a gel is 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 a surfactant, said liquid having a viscosity which is ranged between
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
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pressure. A gel adds bulk and helps to close the
sphincter to reduce reflux. The injection may be

wo epeatad yearly for optimal results. A gel neRChEL2008/050506

i njected using | ocal aenesthesia. Wien a gel is used
as a nedi canent for controlling Iadder function
and/ or gastric reflux, a PCL poﬂ used has

Maeh&MNRENKradly dantiQr SR dhrict @efﬁieﬂ hielféﬁi aeighiaithivpigéitedas
earlier defined herein in step al) or a2) of a process

embpHEndniaeR{t i palynehispreisrabhed BfJLé@rrsqpﬁlyelqrh\éht@m this preferred

|
RERSSARL A s PR ESo0N, Pl P LR o o
suiigt aab coshaicvghhs a)ﬂerwrall fillagt Plddvsoly@ebieas rpeep:felab@oh low to

often. I n another nore preferred enbodlnent gel is
dismeddatg nolqouler wsighyas elicraslingd hersin ip @t@a@?}@f Aprocess of the

%\%ﬁhblll A g?ﬂ%#&n&hus%ﬂ il EQ)COEIIHQHIC mehd ggafrmlﬁjlesahﬂd facial fat

ages. e Invention nmay be used Tor treatfing
3. A gt:yqnﬁ thapreperm aedotien imy bk \ueerl tiorfjleartd smgposh gl soft tissue

?% ect | at t g §Tfa30|a thrg Ehout the | ength of |

‘St HESACAS ASUH A FBICK PR FrdsRe Py congenita
%H@&lgl'léﬁﬁﬁoh a3 cgﬁ’ﬂ lips$ aﬁ@%ﬁn@%s ESCfafsl ﬂl@}f bOSf A Rfgir: MRLAR! post-
for treating vocal cords. of t'he invéntion may

[sergicabdufrorA geltmay- alesr brabscil ap g@mngrveemﬁ tQ iegnhcat Yasgpe diksuc or fat

b h hi s f .
SRedf gRTRELR, P S GRRALREAR, S008R §f of Wl Rll e sin
préf@rﬁblthﬁe tlAbf ehegéial egighf pMEi‘ﬁhm&&ﬂVbr%ﬁb@tz[ﬁ%dﬂ@ @'é?éﬁdmg of

urther conprises an active ingredient, which is
phcetneeidislcpsTactifeaiDbigaontenviaagads B¢ sHe obimjectign may vary: sites for

t%gt?ﬂ ATENL Ree a3y 11Resoaé: %)%1" 5‘5\‘% %P%Pe%hhé g{gmkles Lreases and

ceutica rug or cofrpotn one~desires
amtniemr@tdfrfamﬂ ;trdsrtele,saﬂd&leelﬁertshes fomjtreetingdrpod&stﬁ)pgel . In
this case, a nedicanent added to a gel nay facilitate
the function of a gel and may conprise an anaesthetic

RdepgRse the pain or disconfort associated with

injecting a gel or a conposition that facilitates the
iAnfuegpentspoct abfthainPGltionrrelafes & aier dpage pLihe ipvention for the

decr eases .the trau to the inj.ection |te

SrePETR e bRt Fehih 4 MR oPRabiEa sk Effeurement or
g8 conE¥ BRI ddcARBSE HEAdest bNEInUdRin3Ulas@i@cMBt arld/dA fbeGeating
to |idocaine, xylocaine, novocai ne, benzocai ne,

;@rqctltﬁcférsmcthm pid/erdar treatmgn@cidrcegtsf ol . Ot her

% enroléllge% g:s?%nt ! I? %% ‘[h%all’gY) b %85 '@a gszéle‘og §‘Iu°g’ SI%S eel rog ?‘Fel 191xsf’een 10n as

2@t herdih c&ﬁhbdﬂrﬁdsﬁmﬂ@aﬁilﬁﬁ@étﬁ fibr onectl n,
cytokine, a growh factor, an analgesrc an
1

gﬁrﬂ the éffgﬁtylrés obthg¥rauses hatealready bremeiglingd rthe fasper section entitled
“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
replaced by “to 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 component(s) not altering the unique

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



10

15

20

25

30

eryt hropoi etin, glucagons, calcitonin, heparin,
interleukin-1, interleukin-2, filgrastim cDNA, DNA,

w@emb®oias] peptides, HGH, |uteinizing hornone, PEL/NLZI08/050506

natriuretic factor, Factor VIII Factor IX, and
follicle-stinmulating hornone. gedlcanent is often
added to a gel just prior to thé i njection during
aeidly af'ig@ NariM docB Botxkiuda teasdstiBilit@thatbld @hn O&S 6M@E clement is
herein. Typically an active ingredient or a nedi canent
ipsespitesats the, cqrﬁ@xt&ie@flmwﬁéﬁlametqum@@wd@@y one of the

" 9 Ll
enﬁ:tnge(:?s g‘ﬁg Bjdt%f'&téa%rggfgl a, 81: ﬁdnaﬁ[{o @al% e?agl(rar g‘[g&ls}/mpe . The word
é‘ﬁlﬁrﬁlﬂ’i’ o fpproaimadiyC amen usql i@aesiciation avighed nlhﬁermat Value (about 10)
present for facilitating the function of a
s leraplygacang thyé the; \@?@é@%y la%&la ghshrRbIcIdd 0 d%@rp \% k;ss 1% of the
sygkem for any known or to be discovered nedi canent.
I'n anot her preferred enbodi nent, a gel is a cosnetic
%qt ?ﬁlﬁlt‘%ﬁ? g‘i?%érttg eg?{r"eé X%g?eéllqrﬁm %lget ﬁ‘ése@t gﬁﬁﬁﬁhtl(gﬂ Ik %Ereb
ciar@cited by réfeenesinghtiacmedtywhen carryi ng out a
process of the invention when preferably aliquid

t
@%g?%ll&%ﬂg \A’%@ﬁ%% %%rog%gee Jgﬁ | Wé%tﬂ}é 6{%6&)?&1&%}]1 ?fmd are 1{10‘[ intended
4@ﬁmmaﬁe&pr@fd&qﬂamﬂtmt@pumhﬂamﬁndyor preferably when
a high ratio of PCL/DCM as defined herein is used,
and/ or preferably when MC is used as a surfactant,
nore preferably approximtely 1% MC, even nore
preferably approximtely 1% MC Wvn = 63000 and/ or
preferably when the efkggﬁhoﬁgfg%qgg&&;lonhas been
preferably carried out as earfier derined herein.
\Nigune . Midrescppiefphiotogchpbpiod diicresthera aP@keparidyimeramysle 2.
preferably a PCL hormopol yner. Wthin this preferred
enbodi nent, a gel does not conprise any active

ipgedi eot, nﬁEro@ﬁf@r&W!ﬁed Wien acgeMid=g Omg/nﬁ‘)% élu‘uon in

cosnmetic gel as a dermal filler, a PCL poly
;ﬂ(?eMemékahN@ (Mow68@00 gitred rrettitinan melcsc (RG] 1\%@0@4100&BCM

TR T i T e T et Rl Pord a8l oA REERR B ot

of scars, winkles, and facial fat |loss. A gel of the
present invention may be used to fill and snooth out

dagure 3 Belanigresiheres pseraedassingor kO warlbd lopolyigerr i PeMeand a 1.0
SRRV S R R0 S0 PR oo TS g, i
OLigit MiicrdbSPasMmag asdeaificgiieal Ox.burn. A gel may al so be
used as bul king agents to augnent facial tissue or fat

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

Table 4 .Light microscopy image, magnification 10x.

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

Light microscopy image, magnification 10x.
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| oss in the human. The anatom cal area for the
efficient use of a gel may be the skin preferably the

wa@kion/oofs4t he faci al region: epiderm s and/ or PCT/NL2008/050506

subcut aneous. Dependi ng of the specific cosnetic
application envisaged, the site @f I njection may vary:
sites for treating acne scars a% fine facial |ines,
deeper sites for treating wWxankl®gs, creases and
nodel I i ng of facial profile, and deeper sites for
treating |ipodystrophy. Use of the gel A further
ﬁ&%&ﬂvfg{] tthE 'antp&\{seﬁhg Hu&S%P%‘efeE/rﬁ@@a{ﬁ%g glﬁ% glrﬁrtl%ﬁl%pe?lglpn of
tth®aphriglea irs K igel c@bfpmmglal dayn@rwlac}sisirmc@i fof u@ls degeribedbelow.
for .controlling bladder functlon and/ or for

oNtiFiopPherRy AaRicpied peing g flassigg splveplevepratipmigechnique or by

%‘ie@tﬁ%bf LSy %E‘s;stygg{%s@wﬁl ué B ordbeRLdbRn Mf%cc@&r&f)ﬁrGﬁemes

Anot use o Invention i s a use of
Qodhegelas geparet v:tlﬂnei neqmeerd ViISrsHE ueag kn@wn hepatation techmques
taﬁfln d in cosnme pllca t he features

pwhigh JBF FIEFEPhFES ;f“i%’@h Cﬁl@f% g%l Byymeags o al?%l?ﬂé%e mixing,

%e S{ieses R thédh Bfled Gt the difrillsl $edRSHETRRA iRALohtlidSitmosphere.
clainms, the verb "to conprise" and its conjugations is

used in its non- I|n1t|ng sense to nean that itens

f.ol l.owi ng t he [

IV D DR Fuishos B OO ory 0o P a suspeneign of
tnfieropertidles tomg el Slpolyimts Bebleap e bnbY aflot®incorRad s for use
essentlaII¥ neanln% that a product or a composition
épplicagien optiregzerfidedpaglapplieatias. defined herein may
conprise additional conmponent(s) than the ones
specifically identified, said additional conponent(s)
mbhg@kibring the uni que characteristic of the

RASAD srasathan B000, S 5K PAE s dertvossin T ¢ b 20w %),
ARSSIoRtohntiy dfs LedRM900 Bﬁ@va@&%oﬁ{altﬁ%O ¢l_esmnjCi ]§¥ means of

present, unless the context clearl equires th
titrecieubsirang (KO0 rpml) ymcmpamf:lek hethezlneuvenags diaiiteeer of 40um are
|ndef|n|te article. ' "an" thus rsually nmeans

|0851§te Sresolvon tigglion sslsaerieddn theapbriexionetiar y {hdspription.
1bfbs?r§e?&cdtﬁﬁlh ar: Wf{l téd, d £ r}éﬁl @E\eH& b 50 % of

pre erably nmeans t hat e val ue rray n”val ue
(blﬁe ﬂl@:rmpheres') arel cbs;srsté/droﬂletGMC\(ﬁllLtGS %} br M@t(@nlt toenkh) gel by

it ture ref rences ed in the present
i Bind S EPEAGRLfyhe | P

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

is dispersed in 1000 ml water containing 0,8 % MC. By means of ferocious stirring
(1000 rpm) microparticles with an average diameter of 60um are obtained by solvent
extraction as in example 1. 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. A microscopic

photography of the microspheres prepared in example 2 is shown in figure 1.
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I ncorporated by reference in their entirety. The
follow ng exanples are offered for illustrative

w@eoposeast only, and are not intended to |imt PCENBEZORES0506

of the present invention in any way. Description of

the figures Figure 1. Mcroscopig photography of

m crospheres as prepared in exa%gle 2. Figure 2. PCL
Bxaf@ipher es prepared using a PCL (M=l QOO0 g/ nol )
solution in DCM and an MC (Mnh=63000 g/ nol) solution in
Wateetp 80[grmny of MnJHFPA B8O ipdwpolyedan nuse Tweengdyt0sely or 80 by

N o o > . .
ERahFafymliiglo 7 CDOE-RRARAR00 TR LSRNy, by
swktokplosnes aie Dinad ddug (3 pBasatsepdrdonsoldwonwollddcostihgtowards 5 C
whil e_vigorously stirring at 1000 rpm_ See Hunter, i
i 30 min. The ablajped migrosmierespianedate Hitrateda tyaghe diamg dried.
. _ . Fe%, O . o
e e B g 78 OIS e Bl e SR el 10 10
Whi% ef theguicmsbérys seidispersgd at thd QOOC f(Prto S&6) &M 0drtd 5 %) gel
, Table 4 .. Light mcroscopy inmage, magnification
%W%Faé%%m%g ag‘?:ﬁrofﬁséia‘gg‘ﬁ%@%{es prepared using a 10
wt % PCL solution in DCMand a 0.1 wt% MC solution in

wat er while vigorously stirring at 1000 rpm See
| ooss, Table 4 . Light m croscopy inmage, magnification

qug%a )&es Protocol for the synthesis of the
icroparticles and the suspension of

these particles in a gel conprising a carrier which is
ready for use is described below. 1. Mcrospheres are
phepaveriogs fdges te | asefificint i \IFctis apescat ifen the preparation of
' or : S A0 sol.vent| e ' . .
SRRl hickspBRT ATk 1RO B HeCTR BY BEEERR, gqfutons with
2¢laflngdy gedh ¢amcartepianedndwisbositiaseThe irvdnworscosd toytha Sorgation of
known preparatjon techniques, after which the :
ROEI08SIREY sutigle V@H%i}’é?f&g uitpecs fie aglepired sige nge of approximately
apRLepri,pte mxing. 3. Syringes are then filled wth
the sterilised gel suspension in a controlled
at nrosphere. The foll owi ng exanpl es can be used or

conbined in order to obtain a suspensiqgn of i
ﬁ;sclfl@ﬁgpchﬁségf ﬂ&%%ﬁlﬁg@&s&gte&&w@gm@gﬁgﬁ Brigample 4, the viscous

Bﬁrﬁ&%gﬂiﬁl E%@éiqyaa({c%aqx d 9{%0%@1}7%9{&0@1{5‘[% 8f a surfactant in
eeze-drie al” applicati on.

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

collected and further processed. As this is efficient, this is 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
particles harden (and in the case of crystallisable particles, will they be able to
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
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Exanple 1 10 to 20 grams of M1 10000 or WMh 42500 PCL
is dissolved in DCM (10 to 20 ww % . This solution is

wale@poi«<ed in 1000 m water containing 0,1 - 5PaIVEL2B§/050506

means of ferocious stirring (1000 rpm mcroparticles
wi th an average di aneter of 40n‘2are obt ai ned by
sol vent extraction as described™™n the publication

ci ted thd disPersibassr PRI Microdphercd FRSRhRE @po irpitdlBghtion of the
are fi IOI ed, washed and dried. Subsequently, 10 to

50 % 3 itt Qﬁf 'Esoﬁlpehﬁff a 8dm ghstﬁg agakel @f RS uf Y ahOsotution is
to 5 mgd é(%a Or@e Qrfr?ll16 dar B s B XdiffiCall DoM
processed fur}f e 2

s

42500 20 ww % . This
e i BB SibaBO i T
% MC. By neans of ferocious stirring (1000 rpm

Cfy e gluam,
e P e o Ay Bt Gmple 7, the
WM pslyher es dcsbcblaem edomheatirig tor atedd]velyasisedusa swrfaztt angdsolution)
Sulhseq entli{ 8t 50. % of the mcro helfestabz1 ) )
grdpy Dugen Hlerhéropfgs ¢lopolymgr &rgyupgp dpcrsipn qf the molign polymer
G thDYurRAST %lﬁtl(gﬂ ﬁhé"ﬁb a@gro@lﬁ QaARREST hehiRGle. Prticles form after
m croscopi ¢ phot ography he m crospheres prepared
|u901e>camm@d zstlrrglgsmmnwolﬂng @pehrlg E&émhemge 40 rgomdeigperature.
%IIS ces S &% gL n Vol%zg O:gV nsar 86%1% ween 20

G 4B %%Ws ehAS "8 CRES NG ST MED ¢ and
stirring (600 - 1000 rpm) after which the m crospheres
are obtained due to phase separation and controlled
Q@FﬁCFﬁglstl‘%ﬁ/ﬁrt@%P@C@SW thin 30 mn. The obt ai ned

Avg:g %er es'élrt? glzgrea%gg‘grv% <f:(§l ec{e ém‘i ongy o\ffﬁg%ag dried.

requ FUT rPg%ceéh B PRy oM G, VB g1 LM o high yelds in
ni cr oSR¥FYSI%TaN%F spersed in the CMC ( to 5 % or

MC {0 ct e%VeSP%?eséePSSBSltl?’rJfbfd&h@fléalnﬁh%P%@’aﬁWéPSpWB% sgyeth surfaces,
f ur t hdeadingddigopd rasctabiidypif ée pAéclenvention relates to

an efficient and effective process for the preparation

of bi odegradabl e m crospheres. A key issue is the use

of surfactant solutions with relatively high

GRREERIE Rl Qud aRdily ibsaBahdd B8m MQodph¥RE tr&ased £R6rdif: to the

the formation of
invention by mixing. Microsphere volumes of up to 50 % could be homogeneously

mixed into carboxymethyl cellulose gels (CMC, Aqulon from Hercules solutions in

water 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

Poly(e-caprolactone) (PCL) microspheres were prepared by vigorously mixing PCL
solutions in dichloromethane (DCM) into methylcellulose (MC) 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. MC
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honogeneous particles with snooth surfaces in a
desired size range of approximately 38 to 75 mm A) In

wo@e@piadsess of the invention as extensively PCT/NL2008/050506

exenplified in exanple 4, the viscous polyner sol ution
Is rapidly added to a vigorouslg stirred solution of a
surfactant in water. Particles %e formed upon

\bb@iRedU Srofit ITd16Maen Oftdt RE difpetdmi em@[édul@r\/&m%lﬁi | @M=af4000 g/mol,
the solvent. A volatile solvent such as

M@rﬂéppee/mqiwmé Mui3§0@ ganali was Pployedi bl e due to the
g*éﬁl{i}{l\{hr%g %ﬁﬁgvsvlactgnt%u(%glg sYﬂ‘rgg agtﬁrlroiﬂslﬁtat f({ g‘lgtegiﬁegﬁtresﬁtserymlly all
SuMdnid cenppakcdt $tofing mshsbeﬁturuedtahﬁ thanti¢rodpheres almt hed formed
coIIected and further roces ?ga As this is efficient,

tHS allevettiipatiigRiois PaHemdddhe serkerol Isesuppmatang was removed and
rtl'?é:oﬁﬁﬁ:rrostpﬂﬁr cPOLWKPBT wIGHE OWtﬁerv@eﬁ r. ©BSR0! 's?allﬂlé{ssasltéel ( QEves the
| east "'the majority) of the polynmer Solvent needs

Inéi crosprevesdwer@rsigred e thewvt stath @nd plivefractisin wioh Wmereters between 38
par%'cLes har den %@ %tn the case of crystallisable

¢ '@P@?H‘ T35 able to crystallize) The tine
rT%GUhﬁ&GSﬂh@r&V%&r %@ulﬁllm-qué& MRV Bodnh GteRPEMARE, QAN tlB@ yield was
determ ned in several ways: the dispersSion that had
clostmihed L@a‘tlme@waldm bighomiofosedpy @arigndivatipad Owamre¢mppoyed to
aQQ|%t | F@Eeﬁ@hyre%&%elggsper5|on of PCL
AT B RO B TR b B BRSO & T St on of The
PO ITey of éxpefitich@C tvatiths the k@ndbatratloh a@MHRNPLNE solution and the
surface of the surfactant solution is forned when DCM
shapeeastes. offiis Moasaldigaprreararisd 848 epndugtpds Ahe results are
5&%% ? (EYapojated - the mcrospheres do not coagul ate

pon standing B) In another process of the invention
as extensively exenplified in exanple 7, the PCL

pol is disso d upon heatlng in acrelatively
' éég}e Srengy e %fr{’ L wHIr sy RO rivEg f@ééﬁ}“’l%f & DCM in MC
@B&Hbr%tz% Mterp\%z)’é“\?z ofoREs AR di spersion of the nolten

polymer in the surfactant solution due to vigorous
stirring of the m xture. Particles formafter upon

eonti-AvedrsH-rr g and—{eontroHed)—coolingpf
|‘[Z ]I ‘M’n of MC t 5—"[M%] \klscosﬁy PCL recovered asd PCI'J paﬁlcle PCL particle
r
n}g?( ngC%I) (g}:r)n((:))lg'n %W,? sHutmn (cP) particles of 38-75 um shapes surfaces
(wt%)
10 14000 0.8 13 6.6 irregular rough
10 41000 0.8 56 352 irregular rough
10 63000 1.1 120 51.6 spherical smooth
20 63000 1.1 120 74.0 spherical ? smooth ¥

a) see light microscopy image presented in Figure 2.

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

particle sizes.
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This process is very efficient, as no volatile
sol vents are required. Characteristics of the

w@emeesHes: desired particle size range: we coPCENLENS/050506

fractions of 38-75 nmm efficient process: short

evaporation times when using and high yields in

desired size range effective process: essentially
HBRhicCAIExpbaPentpar theGhemtivht h snoot h surf aces,

| eading to good injectability of the particles o
IPrgnaratign|od nyerosphesgs|ugingdidiA yolygorssgp Mrand MIC solutions in water
m cr ospheres prepared according to the invention by

m xi ng. M crosphere volunes of up to 50 % could be
trohyg b daclds (PLIDA X @t ciogplersanbexyipirby Ibycaiding asRLIge| slution in
(eMc, Aqulon from Hercules solutions in water or in

S ame@ang {PEMIdntoap imehyIps ludgss UMG) $AlRiRY ER LS| lollgwed by
: afdi@mBevof the invention Preparation of

ﬁ¥ rospﬁeres usi ng PCL solutions in DCM and MC

s'ol amownofilfgwatRAPobtp{ned dapn Gluect Binehenf PEL) intrinsic viscosity in

1 crospher re prepared,b I gor. I 1 Xi ng, PCL
ShlowipBR % ek By dhsohina (Besp! tiy OF dis Sndion 100 g was
RBIAYaDb 4l 0798 o(uMeh P MMt AR ida P& beallc® Wid¥es sE¥nds, while
evaporation of DCM D f d

ferent ampbunts of PCL obtai ne
fvigomowihy stirtaigdat dQOM pm. MME] @ABOMTF3000eg/Boliveasobhtethed from
k?ﬂ&;mﬁ &f t hese solutions 100 g was added to 1000 g

0 sS?u%|0ns of MCin water in a 2 liter beaker within

2V EeiaaNds holiislcOntih @RI WSt gStibbiouslg adtoohOREhpeRifure, essentially all
MCobt ai ned from Col orcon Ltd. of different nol ecul ar

WG Mrhed cyamezated 09oTine Mok dissprtinuodong/tho micipephrses ¢z ded formed
g{e%) Lo W@P 1 LI thetge g%é\{tl)ﬁ' dr tI‘lg' 'Bgeﬁ(ep.ofﬂessu%gﬁltd{aﬂtj ?/g? }r%moved and

i Fring vigorous room t énperature, essen
ahd MANMdpacreevapnr abedied Stvithr ivigerwablsidigs cinilesssest] sincks, the
the m crospheres that had forne e allo

wer \ .to
JUEOPRNCES VHE SO Oty W%Séats@ag dpe frfm@nsm@@ﬁwatem between 38
%ﬁ§75%ﬁg%ﬁ%ﬁgggmkgﬁaﬂ&frospheres were washed with

wat er. Using stainless-steel sieves, the m crospheres
vithe e ng¢respddras nwetee waetunstaté @ndanhetempatirgn amd t the yield was

RTINS RS LR ol Szt B 10%) S8 iployed 10
LRSS Ak widphads, s ¥b@ldd Wasrospheres.

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 recovered as PLLA particle PLLA particle
(g/100g DCM) (g/mol) (wt %) solution (cP) particles of 38-75 um shapes surfaces
(wt%)
10 63000 1.1 120 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.
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determi ned gravinetrically. Light m croscopy
(magni fication 10x) was enpl oyed to anal yze the

woroophol4agy of the obtained m crospheres. A sePCBENLZI08/050506

experinments, where the concentration of the PCL
solution and the characteristi s of the MC solution
were varied, was conducted. The ?esults are presented

iBXahph) @ Comphadilve ckperbfh@par ati on of PCL mi crospheres

upon m xing PCL solutions in DCMin MC solutions in
\Bgmmsﬁ my¢rggnheres| using P and Gl capolymergpglutions in DCM and

ﬂ&g&%ﬁ%%ubﬁ@lgs aR%esent ed in F| gure 2. Fr om Table 1

when using a relatively high
viscosity MC solution, snmooth spherical particles can
be obtai ned effici entI Furt hernore, a high

ddnpdsal data %Hmo‘lhetl!‘i“éfaﬁtﬂf solution | eads to high yields

I dt
dhe girtp PRl 61, PE|.Olnd OF ABSLARE HRIAHRE, Bhe BRI in he
stieno3phenés pamnhghrdr:hmresolﬁslirl ensmple D@M puidicMidns by Hunter

3@ %26%9@33 Irl gzjx@; %%} Po!ﬂél( \57_ lﬁ%@\é'&%béﬁ t!ﬁ(@ wg‘s gtra(}séﬂ}gﬁlgtenals 22
(émh? or@sEyhANe i @@Mlbéd%@t A1dvednhyit Bel, |sHﬂuﬁ§§s fnl\'ﬁtM ,tﬁ(\)n solutions

solution in water, followed by evaporation of

@rﬁmﬂﬁwwl 4l@gh<df(PﬁLA)AootM§| ine dvaitgroeanPlgad ctoBithsc Iﬁymatlon of PCL

\(Pvé 1 hertr| nsic viscosity in chloroformof 2.3 dl/Q)
1$P'EE6Y ved i n |O0g of DCM O this solution 100 g

RS pReggRdcédgukiiol @ te BCBOkLieN i0fthMstiidd Wafuebus fedium, the

2 11 ter beaker within 2 seconds, while vigorousl

§@11¢1Flplifﬁgelﬁf’1019®@)ﬂ\f%‘fﬁ adetition oh inBEBoDEmFEN IO&SM over relatively
r%ai)&?o%s fotmlgo o 1%92 ﬂélgl e g%)ﬂltl'a tﬁﬁ@setohﬁkb%‘ the dlsgersed PCL

co nuous y stirring®vi gorou roomt enperat u

paseidsi @ hyrded.| OD@I\/ItHeadarevmpofoarhedi sphtridal iP@J. waisrospheres stable

di sc t| nu m cr ospheres t hat had f or med
\f\’é?‘ég 1°I ‘glef’@ﬂ B&PI I’é‘lcé‘i’sl’gﬁf@s BE5tE BrePaicdusEepEsleds cxperimental

Rss Upg rcﬁﬁ&%ﬂtt P@E%ﬂﬁ%@\é l grst eﬁl% ﬁﬁE@ﬁP%&@ﬁra‘ﬂ%ﬁ? addition
S water. Using s nl ess-steel sieves,
WME$msbm¢wm56mmpenmn®nEﬂ in the wet state and the

fraction with dianeters between 38 and 75 m croneter

was col |l ect ed.

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

Mn=12000-18000 g/mol; 2 ml of the polymer solution were poured into 100 ml of the
aqueous surfactant solution at a stirring rate of 1000 rpm; addition time of polymer
solution: 120 min; particles were centrifuged and washed with water; microspheres
with sizes ranging from 30-100 micrometer were obtained. The particles were

spherical, but had a rough or pitted morphology.

Erneta and Wu (examples in EP1872803A1):

Semi-crystalline CL copolymers: molar masses between 5000 and 25000 g/mol;
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 aqueous
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
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The m crospheres were vacuumdried at room
tenperature, and the yield was determ ned

wa@e@viongtrical ly. Light mcroscopy (magnifi catPONNLIDO$/050506

was enpl oyed to anal yze the norphol ogy of the obtained

m crospheres. Table 2. Preparat&gn of PLLA

m crospheres upon m xing a PLLA"solution in DCMin an
MiicBapitiésORith BizZ¥RbEF 8- inhiErowicg@r o up lty 7$¢4; kiilf@. mdMhslogy is not
Table 2 shows that it is possible to also prepare PLL%
midedebheres efficiently. Wien using a high viscosity

MC sol ution, snooth spherical PLLA m crospheres of the
desired particle sizes can be in high yields. Exanpl e
@oosCOBvataadrialke? 262001 ) 2ARILE/IRy:.epar at i on of m cr ospheres

usi ng PCL and CL caopolyner solutions in DCM and ..
BGi5 s 088 (VICo Adethieciet BrLY wiiipheT 14980 P¢ Fosanepigration in
gt at ' b rati : r :
e arsL Ao pE R ALLERIBLo S pefife iy ERPAAIRAMG solution
pdtilendirting etr €1046@) rppoduer@ioar;i RCHPUK Tecrmtved by dxyraction in large

Hunt 2003/ 0157187A1), .E t Wi. (EP1872803A1
SRRRLOERT e gk SRt pareoDsey BEE ptiskperidy ga mgdilr than
59 rHRRAAGR G Bk calipkbQa@ly Pehd S0KUTI OnS i n DCM to

sol uti ons of pol yvi nyl al cohol (PVA) or MCin water
can lead to the formation of PCL m crospheres. To

revent. coagul at.i on_of e P olution in the stirred
DCE0GF ARt RO enlstin RSl oyed 1 nvol ve
addition of the PCL solutions in DCM over relatively
Ionglperiods of tinme, and | ong DCM evaporation tines

tlgbll Powerdei dfpbicsedrepduiapart el ewrd &'Inaprrdrmeroninjcrospheres
SRS A BRSSP, DL ISR B UL 6 v

usi ng various experinmental setups, and different PCL

and Cl conolvnmpre and urfactant econcentrati ons
ahd—Gk OPO+-\YH tHtactahit—cC AtFat1o

addi ti oY atas] Kt fo s i of iGN CptoRe | ey | P

(exanplle "SGR/ |0 B ETAL) - PeftY shapes surfaces

N25000° 45060 gftdl® ACL coitentrftion2i n DCM oris rough

1. 0000 J

Wt VRl % TR VA | Ve 3200018000 g/ ot St ofthe
pol yvner solutipn were pgoured into 100 M of the

Tooss 9.1 wt/vol % MC, 0.1 60 1 no smooth

IT Preparation of microspheres using PCL solutions in DCM and surfactant
solutions in water. The polymer and surfactant concentrations are as described in
literature.

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

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

temperature, essentially all DCM had evaporated. Stirring was discontinued, and the
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aqueous surfactant solution at a stirring rate of 1000
rpm addition tinme of polynmer solution: 120 m n;
w@aooviocl4es were centrifuged and washed w t h waP@r/NL2008/050506
m crospheres with sizes ranging from 30-100 mi croneter
wer e obtained. The particles vveg? spherical, but had a
rough or pitted norphol ogy. Ernéta and Wi (exanples in

B¢ DRI Rt haBefrmEd Wetahlldvigl GlscARPA! tHEBbSom Bt beaker. The

masses between 5000 and 25000 g/ nol; pol ynmer

SBPREBHEH apip Temavetind 4the omicrespherey oversy, weshed withi water. Using
@%ﬁnlé%gslte%?tsﬁges 3o Elﬁé(ﬂo%{e% %rg 1egve?f1 S[Ré ld\}elt %ﬁte\/\@r?d the fraction
poured 1n y 150 st T

approxi nat he™ ag
suithf diematets mm IBrandtiisl micsdmdten wes @llectad.es cI ose to
250 rpm addition tines of ymer sol ution: up
'?'ﬁ NPRERPRAGESS o VAL aﬁcwnﬁééle&att

§O1E tﬁm@eraf%c@%nt%ef yield was

lieleiN il Cg}rhﬁﬁf%ﬁ freE1g\M tIIlﬂ(ﬁl% 303@ Qﬁagﬁﬁicﬁﬁoﬁm@f{? ng &ployed to

I's up to /1% sur ace nor s not 1 ndi cat
lap@lgse T(hBlnmrph(dOg)ad)fSthQBbi(aﬁféﬂh)1C®§1ﬂﬁir@794) . PCL:
MA=150000; MC: Met hocel A15LV with M=14000; PCL
concentration in DCM 6.7 to 9.1 w/vol % 15 nl of

%Qkéﬁlbﬁﬁtldese)gféﬁﬁﬁ:ﬁt vad eoddieicaan %@k@ﬁ%@ i8 PhfideRiturdhhy! Erneta and

stirring a rpmduring 1 hour; DCMis renoved

B’y’u éEd? W&@B%‘hlh Hetea?ﬁ@@ vfﬁ ﬂﬁBVt(’/dBGO snidtlonfm WEiM rwas added over a

ecov t .ZeS S
RS BB Rl e R R tns T bl R o g I g a
42006 rpAn Bb‘ﬁfé/lc@l/lle&f fgt ﬁieS nﬂ@bépheﬁespl]}@lﬁinm@ e td ablapordte under

Table 3. Overview of literature data on PCL and CL
copsgdstging fer fspker es prepared by ni xi ng pol yner
solutions in DCMin stirred surfactant solutions in
water. |1 Preparation of m crospheres using PCL

Sk uesudim srei conipdbll andatdeinf act ant sol utions in water.
The pol yner and surfactant concentrations are as
described in literature. An anount of 80 g of PCL

(Y%Feazﬁ W%Jr&z%ﬁ @manﬂrggh%kﬁ‘ﬂfgb}ﬂ W%n% @@@90%:‘259} n BRI in MC

di ssol ve sol utTon 100 wer e

_adhkedmt io M@Ovlgl@sftzraog uifhemzpéynw arN Burdactdiz csmcefnawtzam @e typical

i wat er r within 2 seconds while
T g6 Gy eher iy e TG00 I  ho exper i mont <
PVA wi t h WMh=9000- 10000 g/ nol obtained

[PCL] in DCM [surfactant] in Viscosity of Stirring rate PCL recovered as particle
(wt %) water (wt %) surfactant (rpm) particles of 38-75 um shapes
solution (cP) (wt%)

particle

surfaces

Hunter 10 PVA, 1.0 13 1000 44.0 irregular ¥

rough ?

Erneta, Wu 10 PVA,3.0 14 1000 232 irregular ¥

rough

Erneta, Wu 75 PVA,3.0 14 240 20.0 spherical

smooth

Tooss 10 MC, 0.1 15 1000 1.1 irregular ©

rough ©

25

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.

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
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fromSigma Aldrich and MC obtained from Col orcon Ltd.
W th Mh= 14000 g/ nol were enployed. Wthin three to

wo ewp/0haur s conti nuously stirring vigorously apC/80808/050506

rpmat roomtenperature, essentially all DCM had

evaporated. Stirring was di sconE%\gued, and

t hem crospheres that had forned re allowed to settle
hatdoeerRBts oM Meset he bRak@tes e SUPREMDAL 8TLLMRS it apparently is
renmoved and the mcrospheres were washed with water.

Us§ g S aiaAY desnalyise sodytspedyer {genp gl piidies iqwtipat relatively

V,
WL DAL Bp BP0 Ly gy prevoe
Dailtidesrwich ﬂlepf@ﬁreeﬁckwmwmaeuum dried at room
tenperature, and the yield was determ ned
gravinetrically. Light mcroscopy (magnification 10x)
was enpl oyed to anal yze the norphol ogy of the obtained
m crospheres. A conparative experinment was conduct ed
dH Breeparativadofi micr ésphlerdsarsatguf EL syluione irnD&iM ah@ Wicous
EP 872 (gAéZ}" Here 270 g of a 7.5 W% PCL solution in
atgr. perl od of 12 minutes to 1500 m
‘PfCLS Ob%rbééiﬂe&g %ve@e Hpéa H%’ Wak&bui ngixdli TFdng s@l{mons in
fore col Ie ing the mcrospheres, DCM wa
Idethqrgmethap@ (REX) unt@esmrfa@mu solidns in Wnatenngfl@wecl by m@oraﬂon of
The results are conpiled in Table 4. Table 4.
reparation of PCL m crospheres upon m xi ng PCL

SHfteitch o s oiits PEMALNoBEInS@ lftdint SEnd AldMshewithiMIA-€10000 g/mol were
stirring. The ymer and surfactant concentrations

élﬁséOItV%ifb]ap%f(gfith@@éOl]%@as i1 00 &y pfidadhod 0ge gfisplagonsof MC in
t
A GF iRt ﬁter% | gur es%’sbl J;bﬁqd%&l‘il%%&hgo‘}xué Cg&%ﬁ at 1000 ) P PVA

presented In sco
prighs Bhi=0d00-n0GFb0gehes obtaindd fem SuggiatAMrmhamddmC wrthg‘ﬂﬁ—63000

prese ted j Fi res 5. 25 FromTable 4 it foll ows
‘E’é@lﬁiflg i @rcea Fharerasapioyed-act ant

Wﬁﬁlﬁnﬁﬁ&t {P @(%erﬁ‘(ﬁﬁ§ 'cg%doﬂsl §ifhi %(I)rbﬁsl% tanOO rpm at room

possible to eftficiently prepare part
desparatdoh assotighi st |D>@M gtd t\l’aeemtddm&twnug:ws tdnseentufued and the

thes faca Iut ons, p tly. i necessar

B SRR e Bt Sb G P TER TebRgrinh B SRST gfe bealer. The
tshf)'@natluﬂ Shi rrembvé®laalli el MidrephsReedsrcaidsied with water. Using
evaporate DCM for |onger time periods to efficiently
pragpessesteel 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 employed to
analyze the morphology of the obtained microspheres.

A series of experiments, where the nature and the concentration of the surfactant

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



10

15

20

25

particles with the desired characteristics.

Preparation of mcrospheres using PCL solutions in DCM
PQRCT/NL2008/050506
m crospheres were prepared by vigorously m xi ng PCL
solutions in dichloronethane (D@/) i nto surfactant

solutions in water,

wapawigepus surfactant solutions in water.

foll owed by~evaporati on of DCM

Na%%@m@zfpaamm/f%?ﬂ niRGhs kR 11DBRl niikiREPEILGaR ibh eI DOM in

wer e di ssol ved

O these

SECAS HIICROOs A Higss ndded Wwrde YEoousvotirgeg-ut i ons of MC
in water in a 2 liter beaker within 2 seconds while
vigorously stirring at 1000 rpm PVA with M=9000-

100B0-1g/

Ma 163800
enpl oyed.

Wthin

three t

D lsuriadtn@i| iedachrtiom Sieggral Al T redoveradrel
g/ nol obt artved

MECpattidfe

f r em«@o| qr eotileldr @75 Wer eshapes
0 sfn@bicPhqur sue@nt)i nupusl y

PCL particle

surfaces

stiring
essenti al

discontin
cH-SCoRtH-hA

FgRKOU
y all

1ed an
A T

styat—T
[DCM had

I the m

faVal 4
00—gpmat

roomtenyp
evaporated. Stirring

rosnherdes t hat
rFrospneres—tn

ratnbite,
was

or ned
U

smooth

1
were allo
The super

UM A T
wed (fo
at ant

S reno

9 9T
settle at thle bot|t om o}6the

T

o

ved and tlhe m crospheres wer

smooth

washéd wi
m cr osphe

res wer

th Wat en.

Usi ng

si eved

st dthl eds- st €81 si eveditlne
in the wet state and the

smooth ¥

fay @ctdhomicibcopy ithh@prbtes inlféieen 38 and 75 m cronet er

was col |l ected. The m crospheres were vacuumdried at
roomtenperature, and the yield was determ ned

guBle Seididaea| hyt. usin ORY At @i HBE 0PYcehM@oM T eSidlsi i WiskeX solutions
was enpl oyed to anal yze the norphol ogy of the obtained

i e phet eyt baused r%greéﬂreeﬁgérmwmpgere&m répidheadding the PCL

gg@b{{)ﬁ toaﬁzg VidlSo SANGENSS ﬁt%f 92‘21119;01&1];'0% Wﬁr%l%cfr{igle% ?lée obtained,

I on wer®e varied, was conduct ed. ere
€ sthbech iha micaphao by djodhk @abticl & ie pale@idt@h@VieRIGh particles in the
j cr ospheres upon ni xi ng PCL solutions jn DCM j
2 g in Il B (ghoseed Py aRaiaay. ke BTG ’ggraélfswfacmnh
$hd SfhikiOBey BMSHBCbss WlichhELRBIRRY- | Mage presented in
Fi gtjﬁel 2?‘?ab|‘§’%% fqndil%ﬁzsz)tples hat rusi ng PVA at hi gher
concentrations results in viscous solutions in water
that can be used to prepare PCL m crospheres by
rapi dly adding the PCL solution to the vigorously
HxhmpR7: FpbambAB b 8R! i dn@Ba: PEI WisSdBlidn B! BXnRELat

obt ai ned, _ _ _
clevated 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 in 100 ml of a 50/50 wt/wt mixture of
Tween 60 and water in a 250 ml glass vessel. Tween 60 is obtained from Sigma
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
stainless steel sieves and the fraction with sizes between 38 and 75 micrometer was
collected. The microspheres were then vacuum dried at room temperature and the yield

was determined gravimetrically. A total of 12.1 g of PCL microspheres was collected.



and al t hough the norphol ogy of the particles is
adequate, the yield of particles in the desired size

wo 20vg®i4iat coul d be recovered is very | ow. WIBCT/NE2008/050506
MC as a surfactant, the efficiency of the process is
significantly better. Exanple 7,,Experinments of the
invention: PCL dissolution in Tween m xtures at
el evated tenperatures followed by particle formation

gpon cool i ng Upon heating to approximately 80 OC and

ghte hdBamrytien pf PCAgiatosBlues g)rrfoowgg"@f s@ationgj it ween 60 and
=1, 0000 | ' din 100 mM of a 50/50

&ﬁyﬁk n1§%t@@k6$§ ﬁggggg%%lhd water in a 250 m gl ass

vessel . Tween 60 is obtained from Sigma Aldrich. The

mol-ten —pol yr C ' ined in this i

di sper sed SHA e By SE°t r i ng F 61 ENSt her "2 PHTut|est - P

Whi |8 BT8Ry C “Phe mitduridareper si'BH* i s |t heff™™

cool ed| overni ght to room/t enpétat ure.| Upon

solidification!®df the di spersed’pol yner dredpl et|s, smooth

m cr ospheres are obtained that can be recovered by

decantation. After washing with water, the PCL

Hiremothph é1bés isnveare bgi o dhimusine reletivay atissousilivgen 60 and water

stainle steel sieves and.the,fraction,with siz
BB PR ey o G TR g SR 2 Syl he pomer ar
S RENESLenWBTH dbBRg. vacuum dried at room
tenperature and the yield was determ ned
gravinmetrically. Atotal of 12.1 g of PCL m crospheres
was col |l ected. Table 6. Preparation of PCL m crospheres
by cooling PCL solutions in Tween 60 and water

m xtures while vigorously stirring. Fromthis table it
can be seen that using relatively viscous Tween 60 and
wat er m xtures, PCL m crospheres can be fornmed from
stirred solutions of the polynmer at el evated
tenperatures by cooling.Cains 1. A process for
prepari ng pol ycaprol actone (PCL)-conpri sing

m croparticles wherein the process conprises the
followi ng steps: al) solubilizing a PCL pol yner
subsequently m xing the solubilized PCL polynmer with a
l'iquid conprising a surfactant, said |liquid having a
viscosity which is ranged between about 1 and about
400. 000 cP, b) form ng PCL-conprising mcroparticles
fromthe solution obtained in al). 2. A process
preferably according to claim11 for preparing

PCL- conpri si ng

-
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m croparticles wherein the process conprises the
follow ng steps: al) solubilizing a PCL polyner in

waeamshanti al |y pure Tween and/ or in di chl or oneP¢EBNE2008)50506

form ng PCL-conprising mcroparticles fromthe

solution obtained in al). 3. A Locess according to

claim2, wherein substantially re Tween is used as

sole solvent in the solubilization step a2) and said

step is carried out at a tenperature above or close to

the nmelting tenperature of CL polyner. 4. A

Rr QC -
g;géfese%} réﬂgﬁ% ?r%yg r}%bfa&r: nd PeC;’L)ar it ér %@Qg@aﬁ@cl&) wherein

nbswbhw@ﬁoﬁ@ﬂkﬁmhiEﬂo@@gdmﬂg and stirring conditions.

proces accordln to claim?2, wherein used
| n tf"f‘é) %v@ﬁzmg 2a&Glopo gmérp SHPPAYHRYY e i the g%%h%f)d PCL
conpri s t :
ot act Py Eh AR R GOl L LR AR g R o viscosioy
nicropammumhesmgeéb@n@edManﬂhﬁdgbmnHQOQQQcht|on

evapqr.ati on. A pracess .accor.djn
ohap I o Fol o) SBE THiRgPRElSh oroing sayBet SBeietn b
about 20 and about 200 cP. 7. A process according to

claim1 or 5 or 6, wherein the surfactant is nethyl
e pibessepreferell raacmr@magpd@»m frdoeprypa ediC IV haNSing a

cess_accor of clainms 1
BB e eSO oo P aBP R0 ey e
copolagyeilubibizing APy pEymer indsubstemthl19fpuet THesead/driip @fhloro-
of hono/co/terpolyners. 9. Mcroparticles obtainable
by the p¥desss of any one of claim1 to 8, preferably

R

i) honogenous density formand content, iii)

ssential spherical .m crospheres. 10, A blodegradable

3 ?\eaf?%?é? accqufing s P g ehsinlly pre Tesiupieg o sole
GhREMR 1R %hﬁ)ﬂ%ﬁf)h @trep aQP&ﬂdos'&?ci 4 1p f@"?ﬁfr%‘d%u@@t aat%mtn?&edture above
ingredient is further present . accord

©r alose hthe wiwltoty tempeanaturerpf ﬁmﬁ"Cérpaiyrheﬂ I er 12. A geI
according to any one of claim1l to 13 for use as a

medi canment, preferably for treating a skin abnormality

ar AQirgédsg %&P@Hg to @4 Pbr 8 Arh&ERtH kp bRIhdP@ALBMmprising

functi on

microparticles are formed as a result of controlled cooling and stirring conditions.

5. A process according to claim 2, wherein DCM is used in the solubilization step a2)
and wherein step b) comprises forming PCT-comprising microparticles by extracting
the surfactant from these PCL-comprising microparticles dispersed in the gel by

extraction evaporation.

6. A process according to claim 1 or 4, wherein the viscosity of the liquid is ranged

between about 20 and about 200 cP.

7. A process according to claim 1 or 5 or 6, wherein the surfactant is methyl cellulose,

preferably approximately 1% of MC having a Mn 63000.
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and/or controlling gastric reflux and/or for treating
erectile dysfunction and/or for treating vocal cords.

wd09Migel according to claim10 or 11 as a COBOENLZN08/050506

gel. 14. Use of the gel as defined in any one of
claims 10 to 12, for the preparg%i on of a nedi canent
for treating a skin abnormality or disfigurenent,

and/ @bcdsOhccofiihg & ddynahe RIf ARAGRE 1 FAINGHE@EIN ARIPOL. polymer is a linear
controlling gastric reflux and/or for treatin

@pbendr] ecappbiigict fespelaney gra blepd ofr cbﬁf@ﬁeﬁbtyv@%@tﬁoew pdter-

i’l of the gel as defined in claiml1l3 in a

oSHet 1 ¢ appl i cation.

9. Microparticles obtainable by the process of any one of claim 1 to 8, preferably
having at least one of the following characteristics:

1) a diameter which is ranged between 5 and 100 um,

i1} homogenous density, form and content,

iii) essential spherical microspheres.

10. A biodegradable injectable gel comprising a microparticle according to claim 9 and

a carrier, optionally wherein an active ingredient is further present.
11. A gel according to claim10, which is an implant or a filler.

12. A gel according to any one of claim 11 to 13 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.

13. A gel according to claim 10 or 11 as a cosmetic gel.

14. Use of the gel as defined in any one of claims 10 to 12, 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.

15. Use of the gel as defined in claim 13 in a cosmetic application.



