100- 7664/ UK PURI FI ED POLYLACTI DES This invention relates’ to pol yl act i des [ n
a purified state, to the nethod of their purification and to pharmaceuti cal
conpositions conprising the purified polylactides. The European Pat ent

Application No. 0270987 A2 describes polylactides, e.g.; LP&fS'{
pol yl acti de-co-gl ycol i des, which have been prepared by condensatlon of

| actic acid and glycolic acid or preferably- by polynerisation of |actide EE%
and glycolide in the presence of a catalyst, e.g. tin di- (2-ethyl s

hexanoate), also known as tin octoate or tin octanoate. The polﬁ)acthps
are purified by dissolving themin a solvent, which is not or

partially mscible with water, e.g. nethylene chloride, and washi ng the
solution with an aqueous solution of an acid, e.g. HOJ or of a netal ion
conpl exi ng agent e.g. EDTA, after which the catalyst nmetal cation or its
conplex is transferred to the aqueous solutjon, in which it is better

sol ubl e. However, after separation and isolation of the organic sol vent

| ayer and the precipitation of the polylactide fromit e.g. by mxing the
| ayer mnth an organi c solvent, e.g. petrol ether or an al cohol, e.g.

met hanol , whi ch JﬁééﬁégéaCtide fromthe solution, the
preC|p|tated polahgéggggigh ains. a certain.anount of the catalyst
nmetal cation - about 2 ppm- and additionally the catalyst anion, e.g. in
acid form Further the polylactide contains a certain anount of bromn
colpured deconposi tion by-products which have been formed in the polyne

prépar ation proccBs émyeation rplatasototprlylactidescin & rerified: Hiafe: to the 2
1QQ¢5§§4ﬁi¥helr;pmﬁihcatlom.and.to pharmaceutical compositions

. comprising the purified polylactides.

The European Patent Application No. 0270987 A2 describes polylactides,
e.g. polylactide-co~glycolides, which have been prepared by

~ condensation of lactic acid and glycolic acid or preferably by
polymerisation-of lactide and glycolide in the presence of a catalyst,
e.g. tin di~-(2-ethyl hexancate), also known as tin octoate or tin
octancate. _ '

The polylactides are purified by dissolving them in a solvent, which
is not or is only partially miscible with water, €.g. methylene '
chloride, and washing the solution with an aqueous solution of an
acid, e.g. HCl or of a metal jon complexing agent e.g. EDTA, after
which the catalyst metal cation or its complex is transferred to the-f”'j"
aqueous solution, in which it is better soluble.

However, after separation and isolation of the organic solvent layer
and the precipitation of the polylactide from it e.g. by mixing the
layer with an organic solvent, e.g. petrol ether or an alcchol, e.g.
methanol, which dislodges the polvlactide from the solution, the
precipitated polylactide still contains a certain amount of the
catalyst metal cation - about 2 ppm - and additiecnally the catalyst
anion, e.g. in acid form. Further the polylactide contains a certain
amount of brown coloured decomposition by-products which have been
formed in the polymer preparation process, especially under the

influence of the catalyst.




Sfnce polylactides, e.g. polylactide-co-glycolides, tarné prefésablysused as
matrices for drug conpounds e.g. in inplants or mcroparticles, which are
adm ni stered parenterally, the remaining inpurities can give rise to |oca
irritation reactions of the body tissue ard2 €.g. dependi ngpoenesdyaxcat al yst
type, to an instability of the matrix and thus possibly to an accel erated
drug conpound rel ease. The brown inpurities and the catalyst shauld thus
prefer%?ly be renoved as good as possible. Catal yst-free polylactides on
the bast's of the condensation of lactid acid and optionally glycolic acid
are known, but have | ow nol ecul ar wei ghts of about 2000 to 4000.

Pol yl act i des S§hcel Hﬂlgh@tiﬁlwe@jgarl’%gwl dgrecrsiycelides, aaxe papfasablY be

made in the Ms%&%ﬁa@flésceé@hﬁéooﬁ@&m | 80y} ant hfplamtspean Patent No
0026599 Bl Iactlc aci,d, and col1c aci reachgzi i.n tH gresence of a

;
strong acid i"HFFORBILAGHRS W LR aém&%%%eﬁg fradiver
coul d be remiwpdrivies ééiﬁgﬁwojlseeuo poesil dirrbyatiiioht sesacngom@fnﬂhé ®ody

ool yoor " ed5af Gl S30] SRRebils (RPEHE RACTo Eoo 11808 Mefadiifey of
i nsol ubl e, fitheematgxt drel gb\hmipoemlahydtcmaccglamee@rcgagu@onpoun@melaasaar
Whi ch a copolgyIeL, YAs; t@&&%%ﬁlﬁé%%ﬁh%ﬁ@%&ﬁgﬁi e Was

renoved to a subst antially extent weve I's met
pol yl acti des W@%Bﬁa@?@éaﬁmsﬁgb# nol ecul ar wei ght of from about 6000 to
35000. Palylactides, e.g. polylactide-co-glycolides, having a broader

ot fe and GRERbrarPEee Potvifirides g the eath st cboetrandry i e

t he “presence amﬁ,daamieblaﬂ:mnan.hj yiycolil adid ezetkruun} Vs, hase Haw melecular
di scussed bef opsi able inpurification of the reaction
Rigncd 8800d FPS| it

product. We ha oun [actides, e.g.
pol yl acti de- (gglgl.gm;gﬁe@@j a higher molecular we:.ght are preferred and can only.

be made in the presence of a catalyst.

According to the European Patent No 0026599 Bl lactic acid and
glycolic acid were reacted in the presence of a strong acid ion-
exchange resin as a catalyst, which after the reaction could be
removed from the copolymer product by filtering the molten reaction
mixture or by cooling the reaction mixture, dissolving the copolymer
in an organic solvent in which the ion-exchange resin is insoluble,
filtering the solution and removing the organic solvent after which a
W : copolymer was obtained from which the solid phase catalyst was removed
to a substantially extent. ' -
However, by this method only polylactides were obtained having a
molecular weight of from about 6000 to 35000.

" Polylactides, e.g. polylactide-co-glycolides, having a broader
molecular weight range than up to 35000 are preferably made by using
lactide and optionally e.g. glycolide as monomiers, but are polymerised
in the presence of a metal catalyst, which reaction type, as has been .
discussed before, leads to a considerable impurification of the
reaction product. |

We have found now, that polylactides, e.g. polylactide-co-glycolides,



- 3- - L 1 00- 7664/ UK espeC|aIIy‘those ﬁuepared $f9h1lact|de
and glycollde as nononers, can be obtained in a better purlfled state. The
i nvention provides a ponIactide in a purified state being an ester of a
pol yol containing at |east 3 hydroxyl groups or a linear .

pol yl acti de-co-gl ycol i de having a nol ecul ar wei ght Mwv of at |east 35000,

whi ch neets the requirenents of =3-the col our strendORg66#/Lief erence
solutions [err] of the brown col our test of the European Pharnacopoei@HVan

Edition (1980), part I, Section V, 6.2. and - which contains one or nofe
metals in cat|0n| C for the netal ion( Jﬁphaw ng a concentration of at nost
10 ppespeeiglly ho molaciide and, glyeeliderascmenempss, aep be ohined: 5 ppm  The

pol yl ac R has the reduced col our strengths of the reference
h b ﬂﬁ%@ﬁ@%

sol utTo Special |y of reference solution B9. The.colour of a
reference solution [err] indicates that the polylacétide is an off-white or
col our| ess product ., The poI yl actides which are preferably prepar ed contain

par t i &€he ivention pravides apalyiactids in a pruified siate being) ap sstee PRRIBPIYAr 1] For t he

gretegg%gr@é%}\} rht%ar# )I?ft LYP%%& roctal orr cbéé%ug%gg%qﬁ@?éac%d#hem gh.

preClmOle%tﬂaeIWeﬁglﬂ ertsfwtlezet Bﬂm(l)fwlnchmfeetsrmelrequnmmus"ef occurs on a .
menbrane filter and the nmeasurenent  of th%ﬁm%t anount, i s car%ed out by
)0

*energy ditspraleynairengthy of refersnes solptiens Box & brrve pRlguF;test, offhe Seltnelr
H R Li 1981, Vi
| n?a@ supWﬁ% Edlﬁ&ﬁf(fpgoj - pdrt"Y, Sedfion A2, drdae™ . o

10, pp. Wi th a reférence graphlte f'urnace atonmic’
absor pt i shichpantainstehe yr merd1oialain chtiopics foroh, dire toetal Gerk(s)advingyai m U

At Kt ronet he S ytik' 8-12th 1991 in K B |
Gor iy, CORFERGFON B 21aBpH 10 Poresho mweawéﬁf'i@ypﬁwb%ée& n?ézto the

|nvent|o&6spp5%entrat|on of [err] in the purlfled

The polylactide preferably has the reduced colour strengths of rhe reference solutions B, -
B,, especially of reference solution’ B9 The colour of a reference soluuon B, indicates that
the polylactide is an off-whrte or colourless product. .

The polylactides which are preferably prepared contam partlcularly blvalent meta.l 1ons,
like Zn** and especrally Sn*.

For the determination. of the _tin'-'ameimt, the polymer is decomposed under high pressure u
with a mixture of hydrochloric acid and nitfic acid. The pr"eeipitation and concentration

of tin from that mixture occurs on a membrane filter and the measurement of the metal

amount is carried out by energy d1spers1ve X—ray ﬂuorescenee (EDXRF) as described by

H.D. Seltner, H.R. Lindner and B. Schre1ber Intern. J. Envu‘on Anal. Chem., 1981, Vol.

10, pp. 7-12 supplemented wrth a reference graphlte furnace atomlc absorption .

spectrometry method, as discussed on the 6th Col_loqulm Atomspektrometrische

Spurenanalytik, 8-12th April, 1991 in Konstanz, Germany, Authiors: H. Selmer, G.

Hermann and C. Heppler. = ' | o C '

According to the invention the concentration of Sn** in the purlﬁed _

L 4



4 - - 100- 7664/ UK polyactlde of “t he |nhent|on |s-preferably at
nDst 1.5 ppm particularly at nost 1 ppm the catal yst anion is preferably
et hyl - hexanoate, which is in the purified polylactide of the invention
preferably present in a concentration of atdmost 0.5 % byl0@&iigks/@ t he
pol yl actide. The purified polylactide preferably contains apart fromits
| actide units further structural units e.g. such as described in the
european Patent Application No 0270987, second passage on page 4, of which

the gl'ycolid o]gﬁ'c{:ldes th@neD'iﬁfré{trl%H Olpt:eﬁé Gy ACRSEHEING Hpw,i LS nonomer

ratio in the arn, 1t can s e deconp05|t|on period of the
pol ymer in th@rﬂ;étﬂ/ard-ﬂda% mestaccel erate the drug conpound rel ease time. The

gl |ny)| I dedunlt S LIRS chﬁaiv%@wménhss f’&?etfef:ﬂﬂ.@uéfﬁ}}l)‘hémdaﬂdﬂlmuﬁmals gait in
pol yl acti des

the purified® %Wﬁgg %angé‘éfgg%’gd% S iRvRHoB PSS %‘%fé?%ﬁl"se py e in

100- 25/ 0- 75, cqrevent eatlianl of 25- B6dt28- 35 byspeighal 6f t8O-pilyasctiGie. mor e
especi al | y 55-45/45-55, e.g. 55-50/45-50. It is known that the

pol ynerisation reaction of nononers |ike lactide and glycolide is .
preferably cZhe ipedified polnlact e poeferably LonsabriuaBafafral idselestidere

hydr oxyl gr Ouﬂﬁlts"‘/@hfﬂhefruélcrtu'ceﬂfalaﬁnftsgteabt eé’uch”a@‘dbbé‘h’lﬁduﬁl &hkl ean -
pol ymer chain. Known starters are e c acid and %ﬁygolld aci O her

hydr oxyl gr oﬁﬁ%n@%ﬁ%ﬁ@%%o‘lﬁmge.&ﬁe&? PRESageen R2YG. Inof Rt theie
starters areglycolagsd uasedid @hé%ﬁéf@tré&&nﬁh&mcéﬁm!gpéndihgtm el grmmeides.

A |1 t of start [

ar oater ampuRteio 88 S BARE GARer At SR8 By 5t S eoodrbmpfiion pAl:3

t he Pat enthd\moﬂ.yxmaat nnrtl@b@dylzaﬁmm aodeletratéd thardrugotompeyndsyedenae| y
gl ucose are mge B g1VESFldeChitPhel e Is" Bichn! R Aot ekl fATRRLNTS

relatlvely hi
dltlonal unit in polylactides.

The monomer molar ratio’s of the lactide/lecolide'ﬁnits in the
purified polymers according to the invention are preferably
100-25/0-75, particularly 75-25/25-75, especially 60-40/40~60, more
especially 55- 45/45 -55, e. g 55 -50/45-50.

It is known that the polymerisation reaction of monomers like lactide
and glycolide is preferably carried out in the presence of a compound
having one or more hydroxylgroups, which functions as a starter in
building up a linear polymer chain. Known starters are e.g. lactic
acid and glycolid acid. bther hydrbxyl group containing compounds can.
also be used, e.q. alcohols. The'starters are in fact used to control
the chain length of the polylactides. A smaller amount of starting
hydroxyl compound leads to longer chains than greater amounts.
Excellent regulators are polyols, e.g. those described in the UK
Patent Application GB 2.145.4223a, of which mannitol and especially
glucose are the most preferred. :

By using this type of starting compounds relatively high molecular
weight hard polylactide-co-glycolide materials can be obtained, which
are very suitable as implants or microparticle materials, and have 2
or 3, preferably more than 3, e.g. 4 relatively short



MEIght hard pol yl acti de-co-gl ycol i de materi als tan be.obtalneﬂ,.Mhlch are
very suitable as inplants or microparticle materials, and have 2 or 3,
preferably nore than 3, e.g. 4 relatively short -5-

100- 7664/ UK pol yl acti de-co-gl ycol i de chains and can hydrol yse in the body
tissues within a relatively short drug rel ease period of sone weeks to e.g.
2 nonths or nore, preferably w tin 4-6, e.g. 5 wedR8-7684AMough according
to the invention the purified polylactides can have a linear structur t he
preferred purified polylactides according to the invention are those h #lng
" the structure described in the GB Patent 2.145.422 A being esters of a

pol ydpolgleetide-en-glycelidg chains andcan bydrlyse inphe, bosyctissuesowithintmelativeling an

ore’ ottt Epd teh e B NEAITD o £ Ribplls of Alkel BeRirpbly hbifOB8, T
| i nead. pi)b),eemtAldﬁaughacmdmgftthe ﬁ:mnnom rigep purifiédopolilactiddsadan/ipivg er s are,.

nor e than the |inear polyners n?urlfled by  br own- col our,ed by- products,
¥ o |p0

si ncdineae sEygiuge, the Bretsared nusified @PCQTﬂ@ErtOr}h%HH’PHFPQ)ﬂm these| so be
t t |
par s AESHBER Geddinkd 6y 631 OBBlont W P2l ADBLUERAE G E pHRRPTE! T
abf)va:o}‘nmimhgfatneaseamymdxyf hgmmf p%lerefesatﬂ ﬂmbooowmrgsamoo S est&rrﬂaeswgfaa]l?ha aggggg -
: t
A
pr ef %gy%op%y?g;%&)g f“ﬁ{eﬁff’“‘?ﬁ%&& cﬁgm;rom 1.7 to 3.0, especially from

2.0to | ac e-co-gly Ides of a-linear structure, not being
star polymers in a purified state according to the invention have ;;
e

pr ef eAfildl theiz preyanation whe stapolyrherdiard, andre thin. ﬂredtneﬁﬁﬁﬁlynieﬁs Jibptififiednd hav
preferably apolydlsper5|ty [err! of . fromlétoz The rmlecular wei ght
[ er r by bowacgloyrpd Wa 5 ¢ SUSAT OF SYSE b&’blﬂﬂ &5 H§iTpol yst yrene as

ana Prepiiod faﬂyagbﬁ%“aéﬁﬁ?f’é%‘ﬁﬁe% o G L TEO Bl REREERT e L o! U

ac c ormomgméramblae rativseoftlactid/glycolide wiitsavinieh ampmferebl{yphmeemm&ont acting a

Zg: gfabove ort&xe?megj%l;mggl yl ae's |. de W t h a rrat.r | ;x .haV| lng on its s.urface

The star polymers have preferably a mean molecule welght M,, of from 35000 to
200000, especially of from 35000 to 100000 parucularly of from 35000 to 60000, e. g.
about 50000 and preferably have a polydlpers__lty M/M; of fro_m_ 1.7 0 3.0, especially
from 2.0 to 2.5. Poly:lactide'-co-glycolides of a line“ar:s'truetufe' not being star polymers
in a purified state according to the invention have preferably a mean molecular we1ght : .
M,, of from 35000 to 100000 and have pneferably a polydlspersxty Mw/M,, of from 1 2 to U_
2. The molecular we1ght M, i 1s determmed by gelpermeauon chromatography, usmg | | '
polystyrene as a standard, e.g. Dupont Ultrastyragel R 1000 or. 500 Angstrom, in the |

column and e.g. tetrahydrofuron as_the solvent.

The purified p_olylaetide_s according to the invention ca.x_'l'be obtained in a new precess by
contacting 2 solution of the impure polylactide with a matrix having" on its surface acidic
groups, especially with active charcoal, the amount of matrix bemg 70 - 150% of weight,
related to the weight of polylacude present and 1solaung the punﬁed polylacnde from
the eluate. This process isalsoa part of



groups, especially with active charcoal, the anDunt of’ nabrlx-belng %0
150% of wei ght, related to the weight of polylactide present, and isolating
the purified polylactide fromthe eluate. This process is al so a part of

- 6 - 100- 7664/ UK the inventior. It is knowd0§+1eéirtie UK
Patent 1.467.970 and the EP 0181.621 A2 to treat polyners, produced in the
presence of a catalyst with active charcoal. According to the GB Patent
1.467J2;p the polyner is a polyether, obtained fronr'lkylene oxi des, like
et hyl ent OX|q$e %%Hyhgpe oxi de or epichlorohydrin wiith an active hydrogen
cont ai ni ng conpoun g. glycerol, sorbitol or sucrose, in the presence of
a basic catalyst. The polyner is purlfled with a m xture of active charcoal

anfl maﬁnlesi urmtsrd; iklfﬁawfftz@mr@iéome pelwﬁﬁ gJ asmmgéwkhylmemi Y620l B2 . g.
pol yet hyl ene co or med as poduct s an t ners a
cl oudy appear’%ﬁ% ﬁrgm‘?ﬁ%aﬂ"gf‘ ‘? RA BLeERC§ %ﬁg Sh%%yc?gl %(I?’ B‘é‘i %es.

a preferred mhtboahlt.he pol yet hers are pretreated by neans of a not further
descri bed other purification nmethod to renove unreacted al kyl ene oxi des and
catal yst (page 2, lines 16-20). The basic catalyst thus could clearly not
be renoved byAcchEdJ@Hat‘téhe GB ﬁa‘g&ﬁshﬂmsﬁ?(?ccé}be pAlymer ds ARINEERREA 0 t he

EP 0181 621 '%%tﬁ i el E'I-an@lPheﬂe pcsaimais kwlﬁ@eet@&b@:re oRide C)S%pﬂe% hefidarotn a
pol yhydric al cq ene ether itself,

sol vent “or al k
Dol Yoxyt et r aRPRAYIQERRYSAIPCHID 35 GEELER IRYLodss FOTSpIRIHE SOMBRRH ..
t et rahydr of urgaycewierséﬂmtwfoh:ugfms@,f ia tm presmice 6fialbasidlcusalyst.g.
12- tungstophﬁ@ hor.ic acid ﬁpmrth n_organic hyQ{ocaﬁgon or

hal gt/enat ed r%@ﬁ’f“ﬁ’ér‘llssgﬁll%ﬁ? ° vﬁﬁt&hevﬁ ArC%% tagfin t he

great’est par tmaghesime $idtieatpdbyramove, crystals of_ polyalkylene glycols, e.g.
polyethylene glycols, formed as by-products and which give the
polymers a cloudy appearance and unsatisfactory viscosity and chemical
properties. In a preferred method the polyethers are pretreated by
means of a not further described other purification method to remove
unreacted alkylene oxides and catalyst (page 2, lines 16-20). The
basic catalyst thus could clearly not be removed by the charcoal -
magnesium silicate mixture.

‘According to the EP 0181 621 A2 a solution of a polyalkylene ether in
a cyclic ether or in a polyhydric alcohol solvent or the polyalkylene
ether itself, e.q. polyoxytetramethylene glycol, prepared by the

U polymerisation of tetrahydrofuran uhder the influence of a heteropoly
acid catalyst, e.g. 12-tungstophosphoric acid, is mixed with an
organic hydrocarbon or halogenated hydrocarbon solvent. This solvent,
which will contain the greatest part of the heteropoly acid, is
separated from the other phase and the residue is contacted for
further purification with a solid adsorbent, like charcoal, aluminium
oxide or oxides, hydroxides or carbonates of e.g. Mg or Ca or with
basic ion-exchange resins. According to Table 2 on page 23, the
polymers contain 0.2 to 1.8 ppm.of acidic metal impurification after
purification with active charcoal.

This purification process is thus used to purify a polyether and to
remove a very specific acidic catalyst type and it could not be



separated fromthe other phase and the residuesis ‘Contacted forsfyrther
purification with a solid adsorbent, |ike charcoal, alum nium oxide or

oxi des, hydroxides or carbonates of e.g. My or Ca or with basic

i on-exchange resins.  According to Table32-on page 23, igpe7pedoxers contain
0.2 to 1.8 ppmof acidic netal inpurification after purification with
active charcoal. This purification process is thus used to purify a

pol yet her and to renmove a very specific aci dic catal yst type and it c%lil;d
not be - Kfor active _charcoal’ can
be used f%orref’?\eé" E%R/gft g_lc%ﬁg E ’goq:’hlet o&r?g ?fc/)tcagéc"?sdr eseen,
t hat suchlikewsn.npaisa ytlmuérlantaheb@mbew.néﬁaascuchdl@atwguriﬂyelevmlmts of -

active charcgal SEOirnﬁhE'Qtédo the purification process of the -invention
are genet@{ b (}bg?r?%b fo 200 % e.g. 70 to.150 % of the pol ymer

wei ght . Aw mnrtamfe aehafecsmrceah wred aerprding tosshepeification. t he
Phar miCOFiﬁ:%béss R ey Qﬁ@éﬂt&bhvﬁecbéﬁéi@ﬂy tAHom a&zmonottoofzoﬂ%gdeseatm Co.

G ound 6rEA SOLIY Ghci HoLiRr cakiohy W ACUUaBE aroa F35 kbt or o) eve.

Sui t abl e e:.lgara:s)albscmeﬂsfxdthe Raemivopopie. e repifdsentataive - dleatz:bf amem!yﬁeg 'f.
br ochur es,, a 1 ra “Summary of nethods for
testing I\bsr CP?V%YSES‘{C%F[)%#.'S Lg%,sgégg%v}é')g{:?%lnagxd ‘by J. Visser. The new
purifi catﬂry!pmcmuofcpsmiemd rehehevaioas usgdesmac ifanely ground chawoaflor - st ar

pol ymers mhéih Q@Vft?a%td% g g&@s £l Ridh- 2 emE it £TdiRGE . TR LRBIL | Y be

caused by the polyo | ucosé, being instable tq heat, especially

»

in the prd3&pRalsops d’séﬁt’d'l yhe Eziﬁﬂplr% hRBRRELST o rRKfn CBBCHIRER 30 1 ef er ence V |

sol uti on yrock@dedyr avdil ey r&il Nokit | (Trbed MRYRY, that *diempie ENREtiddssnal |
armount s Offoragesq:mg% rlg ac't:.vated carbons on speclf:.catlons" by J. Visser.

The new purification process with cha'rcoal is e‘sﬁe’cially of interest
for star polymers which have a dark brown colour ‘The colour effect
may partly be caused by the polyol, e. g. the glucose, be:Lng instable
to heat, especially in the presence of a catalyst_ and is more
pronounced than a reference solution of colour strength B;.

It is believed that the présencé of small amdunts' of acidic groups in
‘the active charcoal are responsible for the surprisingly efficient
removal of the cations. If a solution of the catalyst in an organic

~ solvent is treated with charcoal, the CatalySt- compound is decomposed ' u

and the tin is removed with the chafcoal;-which3is filtered of,.
whereas the anionic part of the catalyst is quantltatlvely found back
in the remaining solution.

For this reason the invention also provides a method for obtaining the
purified polylactide of thé'invention by contacting a solution of the
impure polymer with a matrix having-onﬂitsTsurfacelcarboxylic acid
groups and isolating the purified pdlyléCtide from the eluate, the
amount of matrix being 70 - 150% of welght, related to the weight of
polylactide present. ' '

If desired a weakly acidic cationic exchanger with a carboxylic acid
functionality may be used if it is of an appropriately small particle



the active charcoal are respon5|ble for the surprrstngry effrC|ent.reanaI
of the cations. |[If a solution of the catalyst In an organic solvent is
treated with charcoal, the catalyst conpound is deconposed and the tin s
removed with the charcoal, which is filteretl-of, whereas De-#tddvKc part
of the catalyst is quantitatively found back in the renaining solution. For
this reason the invention also provides a nethod for obtalnlng the purified
ponIagﬁhde of the invention by contacting a solution.of the inpure polyner

with amatrix 9; P08 SAnble, SHELASR £3R0dded G0 ctogitowaeagﬁy ARdrRleB0

the purified p the el e anpunt tr1x . being

150% of wei ghE, ahoéta‘iéé g onk Hépméeght ad btﬂ%/lgé’&%|G§uﬁ)r'e§eﬁtupﬂlflgd&1|9fn§d a

ﬁ/eakl ydac:c di t@fcml ﬁl&r@%%@ﬁﬁéct‘&v& tpa&tlti?wutyélﬁ BCB3l Houocso amalaty nay
e used if it s of an a elLy sma ar

100- 7664/ UK §‘Ph°$“r%o?°“é§§ﬁxﬁ%p4§gtr? % R&F 5o dFoB’ng’rlSﬁ?tt?dr 5398 °F Adlsity

when wet of abput méxffimgéperatiyparepédatame df 230%02,ma tdttrale)excl'mnghl ppi ng

wei ght of 69 f | ret of

noi gture con%g %Aﬁ% %16%% (SP@?) \égﬁt)ﬁs hé ol(é%a)t eﬁgr%% Pet(’)L 510 ﬁi‘e

maxi mum oper dTkadg M@ﬁﬁeﬂ&@tﬁﬂeM@#ha[CéYlZ]C act dl‘@l (evaiHahie fd—’&Ea‘E]tutk?r of 10 meq

(dry) and 3. 3yuiERlind)Wehich A8 HH't?b hﬁv&rﬂa@r béft@.cﬂ.g raige dMméter RC- 50
Met hacrylic acii DVB (availahle Trom Fl uka, Switzerland) which is ground to

have the partIF‘é‘F‘@dsﬁz% 8P RRIC8r reduced e.g. to below 1 nmor 100 mi crons.
The matrix fQrmhlee pov mitesds.on, e.g. the charcoal, preferably has a

o o SRSSHRLL Y o B o -7 e P 2 g s
suitable concentration of from 0.01 o 0.1 millimole of acidic groups

per gram of matrix and is conveniently in the form of particles which
may be finely divided. Typical particle diameters are e.g. from 1.
micrometer to 1 mm, e.g. from 10 to 100 micrometers.
They have therefore a large surface area. For example active charcoal
has a surface area of 1000 square metres for each ml of matrix : .
substance. o

The purification process of the invehtion is preferably related to a
polylactide preparation using lactide and glycolide as monomers and
metal cations, like Sn** as a catalyst, since this polymerisation
process gives a better yield and, if desired, a higher molecular .

U weight than the preparation process using lactid acid and glycolic.
acid as starting compounds and the strong acid ion-exchange resin as a
-catalyst, described ‘in the European Patent No. 0026599.

Starting with an impure polylactide-co-glycolide containing about 1800
ppm of Sn++, the concentration of Sn** can be lowered to about 200
ppm. A purification with charcoal can lower the Sn+* content, as
already mentioned, to less than 1.5, e.g. less than 1 ppm.

The purification process of the invention is preferably carried out
with a solution of an impure polylactide in acetone although other
solvents are possible. ' '



may be finely divided. Typical particle diametéss-are e. g, fromis
mcronmeter to 1 mme.g. from10 to 100 mcroneters. They have therefore a
| arge surface area. For exanple active charcoal has a surface area of 1000
square nmetres for each m of matri.x subgtance. The p“ﬁhBL?ﬁh'BE process of
the invention is preferably related to a polyl actide preparatlon u5|ng

| actide and gl ycolide as nononers and netal cations, . |like Sn++ as a

catal yst, since this polynerisation process gives a bett er yi el d and, huf

desired, a her nol ecul ar wei ght than the aration. rocess usi ng
lactid adhe P&%eeﬁj febihe f°£3c‘?‘ffda§Y sacnaitfl?ﬁg@uegﬁb%&ﬁa% ) %‘hePE?ff%W& acid
i on- exchaﬁqmer pﬁddesQSoﬁ mﬂfaﬁﬁlt&atih?ﬁcwnhﬂd reaudésetfelrcotae@dt Batesd No.

0026599. ol.yl.actidesco i de, ¢ talnlng about
1800 ppridiecaiat bolebtheil s PF Rl At ST E ekt R BRE B0 oo
A purificeds anpawllactider cohitimanid meetondaanebe Jusednt ent ; - as al r eady
mentioned, to less than 1.5, e.g. less than 1 ppm The purlflcatlon process

of the invention is preferably carried out with a solution of an inpure
pol y| act Afken kheisecond RArifinationtocess RigAfiehpelylastiges can be 9 -

100- 76645444 1108, Ha9sEE S mawo:m bohdaneedr it aBst hey ppwelgmatdeon process,
preferab- |y t he pr.ocess of ul traflléra%‘aﬂ i ch reduc s t he con%ent of
| ow nol eeeﬂﬂerccﬁﬁ% fFRRle of pt gpst f-2Pg BOGEs| ¢ . © Iaatomf’ﬁ this pro-
cess a p®lod aettibe and W.06M% Id‘.E gbwiclideran wbEetlS:edten%f beratf messecand
purification roces rifi by t in vihn
monomer ot @At P°ZY£¢%5?° y d}gg ]I\'I\é% héjle&f' ago?‘pgcgpén ?eragl‘,El ‘J’ig%tat nost
0. 25 % ofogiollydepreferpblyf ofitatnoest 3.2 Yoel. |ef,taitdnos;;na 3. Dsndoast ash v
gl ycol i dgoni@n¥alLiat CRSEELHE 1 O 13l wdRlt 3f Bolylactide. Their ac:Ld number :

is preferable at most 10._The thus purified polylactldes are _

preferably parenterally'used;'e g. as a hﬁtrix'forfdrug'comPOunds,

especially such in 1mp1ants or 1n m;cropartlcles form. These forms may

be prepared in conventlonal manners, which have - abundantly been

- described in the literature e.g. in the European Appllcatlon No 58481,

the UK Patent Application GB 2.145.422, the European Patent

Application No 52510 the US Patents 4,652;441-and_4.711.782, the

French Application'No 2.491,351,-the US'Patent 3;773;919.

The forms are suitable for e.q. 1ncorporating a hydrophlllc drug like
a a peptide, e.g. a cyclopeptlde and partlcularly a hormonally active N
peptide, like a somatostatin, especially octreotlde, or an acid ' -
addition salt or a derlvatlve thereof, or a llpophlllc drug, like an '
ergot alka101d, e.q. bromocrlptlne - o

The pharmaceutical'compositions are formed by working up the'purified
polylactide with the drug compound to form an 1mplantate or a
mlcropartlcle o ' ' '



. eoo .

an organj c Solvent, e.g. methylene chloride or acétbne’ cont&ntof sats’most
1 % preferably of at nost 0.5 %e.g. of at nost 0.3 % and an ash content
of at nmost 0.1 % by wei ght of polylactide. Their acid nunber is preferable
at nost 10. The thus purified polylactides a6e preferably pad€taédraR| y
used, e.g. as a matrix for drug conpounds, especially such in inplants or
in mcroparticles form These forns nay be prepared in conventi onal
nanneng; whi ch have abundantly.been described in the iterature e.g. in the
Eur opear Appk?égggggéhb 58481, the UK Patent Application GB 2.145.422, the
Eur opean Pat: -cation No 52510 the US Patents 4.652.441 and
4.711.782, the French Application No 2.491. 351, the US Patent 3.773.919.
The forms arg)sui t@lgggrgtqbneogpmxmr porating a hydrophilic drug like a a
peptide, e.g. a c | and particularly a hormonal ly act.ive peptide,

| i ke a somatostatin, especially octreotide, or an acid addition salt or a
derivative thereofthierif prépaieldi bs cledenibed ik ethenabovgonentiloabdiUk Patent
bromocriptine. Th armaceutj ca ositions are formed by working up the
purified polylact i%t?g’?'ﬁﬁ °Flr*‘téd gr’%%ﬁggarrpound to forman inplantate or a

m croparticle. - 10 -. - 100- 7664/ UK EXAMPLE 1: a)

R oL Ohost, L gl i gussead s/l sabacan sl speid e

_ i« ) lact|de and lxcolLde éﬁ /40 Wbby_
wei ght) cont ai ni- ng@moraE® oAndbantide ofglysetidte, 1@9%0?‘?‘88, YEQHE; €8Sl ycol i ¢
acid as inpuritiesipoater Rl AR psehettisd8@t 130 then hesprasencé dE B.Pegercent
(W w) D, (+) ¢ uco_sgen%n(iiwﬁi) 6D p(e+r) -ngéosgvvér\zlg 0% ;geirncgr?f:[ a(pr?t?)t %f tin octanoate
— | (product T9 from M & T Chemicals which is the tin (II) salt of
| 2-ethyl hexanoic acid; Lemon yellow liquid; Viscosity (20°)
. 1.2636; Refractive Index 1.4950; Tin content 27-29 %; 2-ethyl
.hexanoate content accroding to NaOH titration 69 per cent).
.The product is the polylactide~co-glycolide glucose ester
- (PLG-Glu) having a lactide/glycolide ratio of 60/40 g (basis) or
55/45 mole (basis). Mw = 50000. Lactide/glycolide content ca 3 %
of weight. The colour is dark brown and is according to the used
colour index more intensely coloured than a reference solution

By. The tin content is 1800 ppm.

b) Treatment with active charcoal

130 g PLG~Glu is dissolved in 1950 ml acetone to give a clear
dark brown solution. Within 5 minutes 130 g active charcoal is
added. The mixture is stirred for 3 hours at room temperature
and filtered. The material filtered off is washed with 1.5
litres of acetone. The filtrate is slightly yellow, of a colour
index Bg. It is evaporated under a vacuum and the residue is
dried at 70°C and finally under a vacuum of lmm Hg. Mw = 50000;
Lactide/glycolide content ca 3 %. Heavy metal content: less than
10 ppm. '

Resultant analysis: Fe 3 ppm; 2n 1 ppm; Cu 1 ppm; Ni, Pb and Sn
each under 1 ppm.



(product T9 from M & T -Chenicals which is the tin {J°1) sal® of 2eefhyl
hexanoi ¢ acid; Lenon yellow liquid; Viscosity (200) 1.2636; Refractive
-I'ndex 1.4950; Tin content 27-29 % 2-ethyl hexanoate content accroding to
NaCH titration 69 per cent). The product j4s.the polyl actjpge; g& ;ycol i de
gl ucose ester (PLGdu) having a lacti de/gl ycolide ratio of g (basis)
or 55/45 nole (basis). Mv = 50000. Lactide/glycolide content ca 3 % of

wei ght. The colour is dark brown and is according to the used col our ';r}glex

t

nore intensely h refe solution Bl. T n .cont TS
1800 ppm b) 'ﬁ’ﬁgé{ ﬁ% %}t ah %’ﬁﬁ?‘%éﬂrai@ﬁ?aélﬁﬁgﬁhe tsmd?%gol ved
in 1950 m acetuheefinngtaqamctimaydankthecﬂmethplhmanmc \Att Qi from therut es
130 g active char, [ dded @' gq d u room
tenperature anocaaftg?%tr 6319%‘3 Pl atX;i feé{eéag f“;lq-'ﬁ 5 eﬁeag}& %ﬁtzlves
litres of acet crhaxcddle bfi Wetmgateofi 90bmeghthgn JoE| produot contain 290 rvhex Bg

It is evaporateé}1 under a-vacuum and the residue:.is dried at. 700C and

finally under a vacuum of 1mm Hg. Mv = 50000; Lact | de/ gl ycolide content ca
3 % Heavy metal content: |ess than 10 ppm Resultant analysis: Fe 3 ppm

Zn 1 ppm &§u 1 pReef{litraforand Sn each under 1 ppm - 11 - _
100- 7664/ UK The TT1Tterea ort charcoal contains practically all the tin and

the filtrate practi cally all- the 2-ethyl hexanoic acid fromthe cat al yst.
(If the experi rmiet ptaiuce pfromesteg bh ﬂ(BOgBrls:dmssmeldvim dhérritalesbyf wei ght

of polymer then cteggng L SdE‘%}e goﬂﬂhgsye%ggw p%?ﬂgn The product is
subjected to ultraflltratlon u51ng a 1aboratory pressure
filtration apparatus, usrng acetone (ca. 4 x 1800 ml) as a
solvent under a pressure of 5 bar hav1ng a membrane from DDS
Type FS 81PR. (exclu51on limit 6000) diameter 14 cm, with a -
permeatlon rate of about 110 to 165- ml/hour The permeation
solution contalns_lactlde/glycollde and lactic and glycolid acid
and is coloured yellow. The residual solutibn_in”the'pressure
chamber (2215 ml of solution) is evaporated after a run of 46
hours. The product'is taken up again in acetone, filtered and
dried at 70 to 80°C in a vacuum. The product (148 g) contains _
0.2 % by weight of lactide; 0.05 % by weight of glycolide.
Acetone content 0.3 % by'weight. No 2-ethyl hexanoic acid is
detecable by gas chromatography (i.e. its content is less than

0.1 per cent). M, = 50000 according to GPC. _ \.J

Accordingly to the colour test 'l'_aid down - in the European
Pharmacopoeia 2nd Edition, Section V.6.2 the polymer is
"colourless”. The product is not more 1ntensely coloured than
the reference solutlon Bg.

EXAMPLE 2:
4 kg of poly(D, L-lact'ide-co-glycolide) purified according to the

method of Example 1 and having a Mw 55100, were dissolved in 53
kg of methylene chloride. .

k4



c) Utrafiltration The product fromstep b). (188g)°is diss0lved §n.d.8
litres of acetone to give a bright yellow solution. The product is
subjected to ultrafiltration using a | aboratory pressure filtration
apparatus using acetone (ca. 4 x 1800 nix,gg_a sol vent un@g@;ﬁ;gr sure of
5 bar having a nmenbrane from DDS Type FS 81 (exclusion Iimt é 6@?
dianeter 14 cm wth a perneation rate of about 110 to 165 m/hour. The

per mea{;ion solution contains lactide/gtycolide and |actic and glycolid acid
and is ol oured yell ow. The residual, solution . in the*pressure chanber (2215
m of solution) isf%btBPdiaberpdafettion, ) kaoPt RFORBTHELIAGTERY ARG P2 s t aken
up again in acetondefli |Ther skuvabting rshegerati o Ovdso ihimsively aixet bynmeahize

O yeol i de.  Acet ond o ahi e grarg¥ MR o | B by Relkh, i JeBL e e
det ecabl e by gas ciicoopanigeighyeté sieveds veshedkmith 9.0dswlehan 0.1 per _
cent). lerrl = SQRAG.Aecqi g Eé’iu?%ghié@f?ﬁi@iﬁglyo-lﬁ:?ié@%g&gf%?ﬁ%dgﬁ%gxn;?' d

down in the European Pharnmacopoel a 2n Lon, Section V. :

is "colourless". Tetprisdgatines Fep misreParkielpfeere Okt dndeh I9cupR at

r ef _e][ _enge sol ug ! oruo?@s:eﬁéﬁa/PstLilévga. ?rhéxmmﬁopafwid@eb#eaetfﬂQemthSyggl i de)
purified according . to the_nethod of anp and, having a , were
di ssol ved in 53 k@GFSHERHS T RYLIOPER 2nd s]terigu-ead by Yyatm™4 rraatat iof
100- 7664/ UK To the(dosét e5erGyal ution 1 kg of bronocriptine-nesyl ate was
added. The resulting suspension was intensively m xed by neans

. The final product is an aseptically filled two chamber syringe

~ (TCS) consisting of one compartment containing the
microparticles and one compartment containing a vehicle for
" suspension of the microparticles.
Vehicle composition: -

_ : - mg/ml
Potassium-dihydrogenphosphate 3.603
Disodium-hydrogenphosphate (anhydrous) 5.68
Pluronic (Trade Mark) F68 2.0
Sodium-carboxymethylcellulose ©10.0

- (Blanose (Trade Mark) 7LFD)
W, Benzylalcohol | 10.0
Watexr for injections ad 1.0ml
‘Nitrogen o - g.S.

The TCS are suitable for e.g. i.m. administration, once every 4
weeks. - '

Results from clinical studies obtained with the TCS in
postpartum women, patients with hyperprolactinemia/-
microprolactinomas and patients with macroprolactinomas
demonstrate a continuous release of active substance and a good
systemic and local tolerability as well as good efficacy of
single and multiple administrations of bromocriptine-



of an'Utra-Turrax (Trade Mark) and spray dried.. The genesated®.
m croparticles were sieved, washed with 0.01 nol ar met hane-sul'fonic

aci d/ sodi um chl oride solution and rinsed with isotonic saline. The
mcroparticles were dried under vacuum err] and si C

m croparticles were filled in glass-vi a?’é Iur'lder ni t rogzéggéé-[z&&ri l'i zed by
game-irradiation (dose: 25 kGy). The final product is an asepticall y
filled two chanber syringe (TCS) consisting of one conpartnent contai gt g
the microparticles and one conpartnent containing a vehicle for susperSion
of the nicrop@icreRag§icigsicl e conposition: g/ m

‘:.0.

Pot assi um di hydr ogenphosphat e -~ 3.603 Disodi um hydr ogenphosphate
(anhydrous) 5.68 Plyronic (Trade Mark) F68 . 2.0

Sodi um car boxw.gel | ul ose . 10.0 (Bl anose (Trade Mark) 7LFD)
Benzyl al cohol + 10.0 Water for ‘injections

ad 1.0 mM N_tro [ et e .S, Th are -
sui table for é)na r}rr?o]é'drw hﬁ"s'lltagﬁc}?ﬁco é:°é5b%§’91ﬁc‘%§ék‘§’ qggg(glst s from
clinical st udl(éQ/SﬂJt aolam;l \iprdducké dECSrdingast {imr process neh GBpat ients w t h
hyper pr ol acti nenja/ S d t

macr opr ol act i 20%5;1 4 2 l?ﬁ%g@%&%%%ﬁ?nhgﬂsp?gt}dgggeﬁgw gt(;?t %vngl%gPance and
a good syst enigducere B@@aﬂur@fﬁr%‘} aBeonding oo RERIPlgs1hone digsodred isf 18i ngl e

and multiple gdmfigathfldn@neniVriBé GRE! hiYrieR e stirring followed by ‘the
addition of 75 mg of Octreotide dissolved in 0.133 ml of o
methanol. The mixture was 1nten31vely mlxed e.g. by means of an ) _;&J

 Ultra-Turax (Trade Mark) for one minute at 20 000 ‘rpm causing a

suspension of very small crystals of 0ctreot1de in the polymer
solution. _ _ C _ '
The suspension was sprayed by means of a high speed'turbine
(Niro Atomizer) and the small dropleté;dried'in a stream of wamm
air generating microparticles. The micropafticles were collected.
by a "zyklon" and dryed overnight at room temperature in a .
vacuum oven, ' ' ' '

The microparticles were washed with 1/15 molar acetate buffer pH

4.0 during 5 minutes and dried again at room temperature in a

vacuum oven. After 72 hours the micro’particles' were sieved _
©(0.125 mm mesh size) to obtain the final product. - N
The microparticles were suspended in a vehicle and administered

i.m. in 5mg/kg dose of Octreotide to white rabbits

(chincillabastard) and s.c. in a 10mg/kg dose to male rats.

Blood samples were taken periodically, indicating plasma levels
of 0.3 to 10.0 ng/ml (5 mg dose) in rabbits and 0.5 to 7.0 ng/ml
in rats for 42 days as measured by Radlolmmunoassay (RIA)
analysis.



13 - : 100- 7664/ UK mi croparticl es. of poly :
(DL -lacti de- co- gl ycol i de) gl ucose, [err] 46000, (50/ 50) éﬂﬁi’ ” 1' Mﬁm i
according to the process of GB 2.145.422, Pol ydispersity lj
fromO0.2 % of weight glucose and purifi ed according to Exarrpl e 1) vva%
dissolved in 10 m of nethylene chloride with magnetic stirring followed by
t he addi tion of 75 ng of Cctreotide -1dt ssol ved i n 0. 13300Hd7664/Uket hanol . The
mxtur was intensively mxed.e g. by neans of an U.tra-Turax (Trade Mark)
for "nminute at 20, 000 rpm causi ng a suspension o6fvery small crystals
of Octreotl de in the polyner solution. The suspension was sprayed by neans
of a hi ghVEHAFTUWE (CLABM(XS:ro0 Atonizer) and the small droplets dried in a
stream of warm ai r generatl ng mcroparticles. The mcroparticles were
collected by a "zyklon" and dryed overnight at roomtenperature in a vacuum

oven. Theim cr oRaplyisdRE MR SRR Beinlg aéh/ dseer/ ot aaﬁolweé@&ﬁniagfétqeaspbi 4.0

during 5 mnutes and dried again at roomtenperature In vacuum oven.

After 72 hyxlrpsylt greupa or pineari mlsdgcudem-sly hayingg mﬂkquéaJHV@gbteMw of at

obtain thF P clﬁCt o BE mcro Ies wer e suspended in a vehicle
and adm’nege t. ppe gﬁg‘?ﬂ‘ém f OCctreotide to white rabbits
(chincillabastard) and s.c. in a 10ng/kg dose to nale rats. Bl ood sanpl es

were taken periodically, indicating plasma levels_of 0.3 to 10.0 ng/m_ (5

ng dose) in rabbihesolgw suengthyof/referprgensolytions By Bopf the raya clousdastiofed by
Radi oi munoassaye ERéNeall BPhhdbFicdpoeia, 2nd Edition (1980) part I, Section V, 6.2 and

N\

- which contains one or more metals in cationic form, the metal ion(s) having a
concentration of at most 10 ppm and the concentration of any Sn++ present

being at most 1.5 ppm.

2. A polylactide according to claim 1, having the colour strength of one of

reference solutions B, - B,.

3. A polylactide according to claim 2, having the colour strength of reference

solution B,.

W 4, A polylactide according to any one of claims 1-3, in which the salt anion is ethyl

hexanoate.

5. A polylactide according to claim 4, having an ethyl hexanoate concentration of at
most 0.5% by weight of the polylactide.



T - 14- 100- 7664/ UK WHAT WE CLALM FS: 1. ‘A polylactide ina~
purified state being an ester of a polyol cont ain u 'umgroxyl
groups or a linear polylactide-co-glycolide havi ng“ﬂllmml 'mml ht Mw of
at | east 35000, which nmeets the requirements of - the®colou? strengths of
reference solutions [err] of the brown col our test of the European

Phar macopoei a, -2nd ‘Edition (1980jigart |, Section Yp0&s84au] - which
contains one or nore netals in cationic form the nmetal ion(s) having &
concentration of at nmpst 10 ppm and the concentration of any Sn++ pr eZEnt

being at nost 1.5 ppm 2. A polylactide according to claim1, having the.
col our strength of. one of reference solutions B4 - B9. 3.. A poI yl acti de

according t haVL t he col our, strengih.of reference sol ution
[err]% XAP%@ ‘éc"tc t?o?’t?'l %c gl?leh‘t‘)‘fm%ﬁai ms 1-3, in which the
salt ani on jnsnéh g,yl hexa&gﬂ&ﬁ offht most ,f%og*weyglttlog%@ﬁ {a¢kig® to claim 4,

havi ng an et'’hyl hexanoaté concentration at- nost 0.5% by wei ght of the
pol yl act i dewater -15- content of at most 1%0by w&dght OK tig: polylaAuqh)I yl acti de

according to _an e of clains,.1-5 content of at
nost 1% by %?"blﬁts"&emt heCFRF Of A F’H@P%@“’mﬁ‘?"?%’ B@x{a&ﬂ@c of ‘at nost 1%
by wei ght ofsht he pol yl aCédxﬂ&lt‘bT%&idét 09 89 tweigtrans FB fylatidgost 1 % by

wei ght of the polyl actide ash content of af nost 0, 1% by wei ght
of the polylactide and having an aci-d nunber of at nost 10. 7. A
pol yl acti de %Cl?angg £'19a$18 n%%ef’g?aﬂmgé fd s 1-6, contai ning additionally
| . v
7. A polylactide according to any one of claims 1-6, contai-_ning additionally -
glycolide units. '
- 8. . A polylactide according to claim 7, having lacnde/glycohde molar rano s of
100-25/0-75.

9. A polylactide according to claim 8, having molar. ratio’s of 75-25/25-75.
10. A polylactide according to claim 9, having molar ratio’s of 60-40/40-60

11. A polylacﬁdé according to any one of claims 1-10, being an ester’ o_f a polyol ? )
containing at least 3 hydroxyl groups.

12. A polylactide according to claim 11, being an ester of a sugar or of a sugar
alcohol. | '

13, A polylactide according to claim 11 or claim 12 being a glucose ester.

14. A polylactide according to any one of claims 1-10, being a linear
polylactid-glycolide.



gt'ycol i de uni‘t's. 8. A pol yl actide according t.@ c,:Lai m 7, _havi ng

acticerglycol ide miar vatios o 100-zsio- s 52 e MBIy
pol yl actide according to claim9, having nolar ratio's of 60- 407 40 60. t1.

A polyl actide according to any one of clains 1-10, being an ester of a
pol yol containing at | east 3 hydroxyltégroups . 12. Al(feT6644dKi de

accord?;‘;g to claim1l, being an ester of a sugar or of a sugar alcohol., 13.
A pol yMctide according to claim11l or claim 12 beirig#a gl ucose ester. 14.

A pol yl actide accordi r]geto any one of clains 1-10, being a |inear
pol yl act i - gl ydopelylactide accpgding to any one of claims 1d6l37isying K megn molpcular

pol yl acti de r gi f clains 11-13 having a nean nol ecul ar

wei ght MWCIS&CWOO%%%B%O@Q%W 16. A polylactide according to any one
of clainms 11-13, having a polydispersity [err] of from1l.7 to 3.0. 17. A
pol yl actide according to claim 14, having a_nean nol ecul ar wei ght .Eyﬁrr] of

from 35, 060 t oA¢pelylagtide agrording, to, gny pae OF glaime ddrl, having aolydispesityhayi ng a

pol ydi spessi t é%r fyom1.2 to 2.0 19. A pol yl actide according to
any one ofﬁ“&“léa%i ns lﬂ?ng 3'C)O[‘.)t ai ned by contacting a solution of the inpure
polylactide with a matrix having on its surface acidic groups, the anount

of matrix being 70 - 150% of _weighf, related to the i ght of |yl acti de
present. Y0. %@W%%B@Wé?ﬁ 'lﬁhga}ﬂﬁg)ﬂ%ﬂﬂ’\éﬁ&g Ineis qYlm° ny one
of clai %%@,Od@ywcmt@gi ng a solution of the inpure polylactide with a
matri x having on its surface carboxylic groups and isolating the purified

pol yl actide fromthe eluate, the anount of matrix being 70 - 150% wei ght,
rel d tl%.t he A‘“’S&?fi‘écu% a&%ldlilxg %ct: Icg.lemplrﬁt?%gvnég a polydispersity "/, of from 1.2 to |
2.0

19. A polylactide according to any one of claims 1-18, obtained by contacting a
solution of the impure polylactide with 2 matrix having on its surface acidic groups, the
amount of matrix being 70 - 150% of w_eight, related to the weight of polylactide present.

20. A method for obtaining the polylactide according to any one of claims 1-18, by

contacting a solution of the impure polylactide with a matrix having on its surface

carboxylic groups and isolating the purified polylactide from the eluate, the amount of
W matrix being 70 - 150% weight, related to the weight of polylactide present.

21. A method for obtaining the polylactide according to any one of claims 1-18, by
contacting a solution of the impure polylactide with active charcoal aﬁd isolating the
purified polylactide from the eluate, the amount of charcoal being 70 - 150% of weight,
related to the weight of polylactide present.

22. A method according to claim 20 or 21, in which the isolation includes a further
purification step, which is ultrafiltration.

23. A method according to any one of claims 20-22 in which the impure polylactide



21. A rret hod for obtaining the polylactidg:-accordi.ng to any one of,
claims 1-18, by contacting a sol ution of the | ullm m&m with active
charcoal and isolating the purified polylactide t he anmount
of charcoal being 70 - 150% of weight, related to the Wei ght of pol yl acti de
present. 22. A nmet hod according to claim?20 or 21, in which the
i solation includes a further puftiZzki cation step, V\MDOWGBG/UKI rafiltration.
23. A net hod according to . any one.of clainms 20-22 in which the inpu%
pol yl acti de -17- 100- 7664/ UK i s dissolved in acetone.
24. A phar maceutical conposition containing a polylactide according to
any brdissolved|iniaeetone.19 as a matrix for a drug conpound. 25. A
phar maceuti cal conposition according to claim 24, conprising brormcrl_ptl ne
as the drug conpound. 26. . A pharmaceuti cal _corrposi'_t'i on according to claim
24, gD i &iphtrniacefiidal d6mp6sitibe cOhitdfhis®d ATpolylabtide AccordihgPldodnesléf cal
conposition according to claim 26, conprising a somatostatin as the. drug
conpelames 118 as amamffmc@vglcompou%pom tion according to claim 27,
conprising octreotide or an acid addition salt or a derivative therof.' 29.
Process for the preparation of the pharmaceutical conposition of any one of
cl ai 8. 24-£ Pharhecetiticud epmpesitionacdordpgup dldim P4l compeisingebrofnoctiptines 1- 19
with the drug conpound to forman i npl antate or a m croparticle.

as the drug compound . _

26. A pharmaceutical composition according to claim 24, comprising a_peptide as the W
drug compound. ' ' |

27. - A pharmaceutical composmon according to claim 26, compnsmg a somatostatin
as the dmg compound

28. A pharmaceutical composition according to claim 27, comprising octreotide or an -
acid addition salt or a derivative therof.

29. Process for the pre’pai'at_ion of the pharmaceutical comﬁos’iti’on’ of any one of -
claims 24-28, which comprises working up the polylactide of claims 1-19 with the drug'-' '
compound to form an implantate or a microparticle. e o U




