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TI TLE: CONTROLLED RELEASE COWPQSI TI ONS BASED ON BLOCK

COPCLYMERS Description FI ELD OF THE | NVENTI ON The
wW@e@sesiz4T nventi on rel ates to pharmaceutical PCT/NL2006/000006

conpositions for the controlled re | ease of active

conmpounds. The conpositions are in the form of

pol ynmeric mcroparticles, in-situ gels, or solid

inplants They are based on bi odegradabl e pol ynmers and

partic I f

T peut | SV EROAEY RIEEASHRCORORIL NS BALED O
i nventi on BEIGCKICOPORNMERS ¢ nmicroparticles
conprised in the conpositions and to methods of making
such mcroparticles. In further aspects, the invention
rel ates to pharmaceutical kits which conprise the
conpositions, and to the uses of such kits. BACKGROUND
OF THE | NVENTI ON Parenteral dosage forns with slow
drug rel ease properties have been devel oped to answer
the need for inproving tResefiptiepeutic use of drug
subst ances whi ch should not be adm nistered orally due
to their physicoch d which have a
rela tively short Eﬁﬁgﬁlﬁpfﬁgecause of" whi ch they have
to be injected frequently. Frequent injections are
undinefppedeabineettivnpalatesito phararadeutical tvmpasjtions farthe benteplled re-

to he given b ysi cians.or nurse ey arge al so
ettt GopmOuteio b GRRPGHASGF® o e A E PaaHGut icropari-
c18RYn-5ie$ BEIS, d)ﬁsdl’iﬂtlhﬁ)[htn@ 'T%Wa{é BREE oA ModeARBIE ipdB IS and are

success of the therapy. The nunber of drug substances
pamcndarls_casﬂﬁtdtfobdlemmr @i@erlwdmbyf ﬁlh@p@mmwntemtormeandes More-

route.is pres I ea5|n
otebribf flsnBeS Sl pREARAR AunBib Rt boRBuindhs gomapsicons
anlde5eaétEedd 6f thkin ng haﬂ{rﬁﬁ@uparﬁalles aAhefarthfispdetd) dlge Inwagkidrorelates
an |ncreased nu er of h|gwly pot ent peptide and

tophatregaguideal ki qopppositioaptapd fo e usesef such kits.

smal | er peptldes homever t hese conpounds are

relatively unstabl e in gastrointestinal fI ui ds and,
more inportant ¥ %F&OE@{EW as

nol ecul es to becone ab sorbed through the i ntestina

MUGHSEhLA1 &‘osﬁgg’ ?Jrﬁﬁk*ﬂ’?ﬂ slg%t % relé:a(s‘ f‘d})@ﬁlegfha{vefwg%% cfgv%ped to

substances | ectable or anta Petcont ro
aiselee eenced foringiroving theer thetapeutg: wke\d | doype shbstancesdeliich should not

eI TE O ieC R B PR GHEP PP B pY o bave a rela-

tl@é'lfl shdie h@l@%‘fé b&aﬁé@@@\%ﬁmh iﬁ%}ﬁﬁﬂv% t8lbe qg@&t@@ logebnis! BARBent in-
dosage forns are usually in the form of nacroscopic,

jesiadrischre |ung¢mfortablemglnatlghte,- andi if’ tharinjestioss hasigdh besgiven by physi-
c&? errr%.{rlsecs ¥h%9fsarea o Mah& c%)stly nh? & p%ltlénce of discomfort and pain may

result in patient incompliance and jeopardise the success of the therapy.

The number of drug substances which cannot be administered by the convenient
oral route is presently increasing, primarily as a consequence of the recent advances of
biotechnological research in the pharmaceutical area, which has lead to an increased
number of highly potent peptide and protein drugs. Perhaps with the exception of some
smaller peptides, however, these compounds are relatively unstable in gastrointestinal
fluids and, more importantly, too large and hydrophilic as molecules to become ab-

sorbed through the intestinal mucosa to a substantial extent. For some of these drug sub-
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suspensi ons, and nore recently also gels, including

in-situ formng gels. Drugloaded solid inplants are
w@e@slosdThe as non-degradabl e pol yneric, cer amnm BCDNL2006/000006

nmetal de vices which have to be surgically renoved

after the designated period of drug action, or as

bi odegr.adabl e polyneric forms which require no . - )

staieesy Apjectable % plablgcontrollsddelsasefapnalations agp being developed in

1 , | H .

TR (P, B ol ol ) RS PR WL Bl g achicve o

leglir delef) o Actaippleancepldatherapsutstice@eneca’ s Zol adex(r),

which is a polyneric rod capable of releasing the

pepthacatatalugntroisdreldasei dosage forpBrar@asially inthe farial of fae®scopic,
respectijvely. horél y after the
}1

nt h : ket . .
SOHA Sl (o SREplort implans (spefagPolymsTe 9 rn_gﬁ&f,ers): microparti-
4e %@éhb@_{gi, gﬁld'eﬂi%?e RLhfPalsh! %éégspaﬁ&ﬁagﬁn@m f&l‘ﬁ\k/ﬁ gels. Drug-

such "as a's Lupron(r) De ormu-l ati ons,
loededasodid| imphantd ardteaveilahle pendredsgradabbmpolyierieeceramict or metal de-

f.our .onths, respec tjvely. order to |nject such .
VSt Bl bt e Prglyiubied MU hihaledniting o dtbe action, or
AMBIBAEFadeBld p&lKmefi0 fomhs2WhichtbqliRARS REMoHVRY &k amPRPRYr a non-
m crogartl cl es cannot us%ally be stored as an aqueous

dagoysleblsi implanb i Bayieey Viealue , tvdhi¢lereleasesitbe pepiidedirig, denprolide, over

dry . . _Vari desi f - | d . ,
HibrBR At pas SERE AR ARG T0 DRdRGRIS dratont e paraZencea'
28188 athidiNista phBitHRWoll Zagdblébf rel%sﬂ{%3ﬁfé°ﬁb?)ﬁ5é @hi%'goserelin,
in: Encycl opedia of Con trolled Drug Delivery (ed. E

oxer perbedstod one wnd three mpnthg ggspsdtivelylohn Wl ey & Sons
(1999), which is incorporated herein by reference. To
enalfbertlh eftentlec radet abtrathwgornd ef i the fiystshisd egradabler tglhnts, con-

ticularly fine needles tq ovi de increased i ent
Eeladgpleasem CRigfsloEherame PRIl §uq%&\§ér aﬁ?ﬁﬁ%@%@ﬁ?@ formu-
?ﬁgﬁﬂj wWifici gé(é‘a{sg RedRbIRRt ARk ?eﬂ&hssof’\?ﬁé: I?léx%é,earﬁaﬁﬁp lfon®ls, respec-
C ar de e

orm ng subcutanedus or intranmuscu pots. 1n on
¥ely.He arderctepnmct gpeh mioropattiztdspthsy dwnee thebd guspendatliinlan aqueous

Sy ERO R Ron MR BT et RRRl bF Sored as
IDEfRoRIuSpérEicnU beittA&E hakhy bé %élkiiﬁﬁﬁute@ ofd &g foder.

injection with a relatively sma needi e, whereas the

gel BiiRRMUeBighS of BRRYBLED AiPYatidtd i AHoRL 967 Bkir Peparation

Accordi ng to an other concept,” |iquid conpositions
frerdestréheddinvhi Mathiawite et abinMicroencapswationt dn:nEywickopedia of Con-

se changes _of  their iranne ch .as
R PR, RS B BRI RE Y ueng. o3-S ¥Prot Wik & Sons
@9PY ) atlich ik isdsbrixed NeRin BydfefBibdel ONs conprising a
non- aqueous solvent are injected. Upon adm nistration,

the BOLNAN 1l ihfcB&GS o PNAY dbERF) sP8erh O iB6E O B &y fine needles
which leads to the precipitation of polymeric

feprovide dacrensed patidng cérofontatiugriediery sgehtistBhedeigractablyears begun
hgée:vﬂo%glfg%gﬁgiesge S Which age. ca%als)ﬁaucﬁs f%ldm{ng sglgct:u%rlleoey 01Aintramuscular
depots. In one of the concepts, gel formulations are designed which are highly shear .
thinning and thixotropic. By applying shear force prior to administration, the viscosity
of these gels is substantially reduced, allowing for injection with a relatively small nee-
dle, whereas the gel strength is recovered slowly after administration. According to an-
other concept, liquid compositions are formulated which, after administration, form gels

in response to changes of their environment, such as pH, temperature, ionic strength.
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Journal of Controlled Rel ease 80 (2002), 9-28, which
docunent is incorporated herein by reference. The

W b@ocagaet i ¢ usef ul ness of several pol ynmeric cBCT/NERE®6/000006
for controlled release, in particular that of polyners
and copol ynmers of lactic acid and glycolic acid, has

been denonstrated f.or. a.few acti.ve conpounds.. .such as
ARGEPS T Ba Ba@Pestt fiatic By ForRuflRY BB Rk A ot aqueons
sofEn€ BredhfcRll] UpeRhilfh@ssttion, the\olvént difiSes fedyaaest the injection

index, i.e. having a very lowtoxicity even at |evels

sifeawhigh deads thihepresipiasioniod Rplvnesichagiciéser to the formation of a gel.
concentrations. In con trast, less tolerable active

\f\grﬁiodﬁgﬂ@la_blmimjw@ gelyrtmyoibeen discassed im tdetaﬂelnoﬁg%ﬂateﬁ et al.,
S0 B RGO TEl KRR B2, ot Pty e R PPl hecin

bystefi@eicf ects, have not successfully been devel oped as
controll ed rel ease dosage fornms. A mgjor difficulty is

t hathe! therapbitidase ARkt T RVANBIOFMER EdrRES U5 86htiollell R6lease, in
suc cessful earlier ‘groduct are apparently not capable

pasticarothptiphpolysers sndieppdymens afi Igcticeraid ne lycelie 4sil, has been
d rﬁc?r{s':r[gtfeaé g%rlr%fetvsfe g%évet é‘o‘%étlpo‘%l%%g;%&l Q§ ?I %élh ndgeo%'e{eﬁg,l Buserelin, and

©
ase ‘upon nmnis .

triptorting wHacle aret dliepeptiioc aithlaidre laggthetdpbutinnindbx i@l iaEAS a very
and copolyners of lactic_acid and agl ycolic acid may
logy togicity guen ¢ lavadeiag ghpysige draraneptically ftectiye eanggigations. In con-

u . , : [
iy ! RAGE6E ockVe ORpBLAR aRANL o PRI At G iefefons, whose
preeiselgsentralied delsvefyois tdvessapefitriachievmgdberdpeudic effetctshaithout in-
he safety.re cord of the l.y(l actides) and
ol S et ety tof oAy SVl oGP ireligd release dosage
foRRkY A&hai6r EHEMES ¥ BUSTHE FodMi4aabI8 68/ RV Etriers used in the suc-
bi oconpatibility, but which are al so capably of better
ceseful easliet prgdudt ere appatendy obt eapibleiof providipg pero-order or nearly zero-

t her apeuti ¢..co unds t ha he. pr.evi |
ol By TR e PO PG ARyt s voon
adifiniNt@ubsl Fuigietterd) thel dustatatRadegradati;ioof péliyoess and copolymers
conprising one gor nore polyneric carriers having
oblacks pad and ghecehp asidgnay akyo lgad to dpyg dmriag 3‘?%?%& pklater stages of
U . 3 .
SRR Do YA R e Bl 208 o
praveé nodntooiled seleaseprapniérnd domtherappatict conbpesinds dphanbave thedafety re-

| .conpositi.qns cqnpli si ng. active conpound which
Cﬁ%'g qféhe@@%@acggeé ae@aw[%&‘w&@l@@t e. Furthernore, it is
an object of the invention to, provide kits iC .
cont Bsnthegi 1 %%??ﬂot& PEY eI ey R S BiEmE a'rvma% E%ve proven bio-

c%%ﬁétlﬂ)glfitgf B $heh a?@jafsg tcagam lof Bst@&%n&amg% ré?é(;h]sé ¢ relatively

the follow ng description and patent ai ns.
tEliderRyedic dodipdulkENRh @ previously used carriers.

It is therefore an object of the invention to provide new controlled release compo-
sitions comprising one or more polymeric carriers having excellent biocompatibility and
a relatively toxic therapeutic compound which should not be given via the oral route,

such as a protein.

Another object of the invention is to provide microparticles, implants, and gel
compositions comprising an active compound which is released at a controlled rate.

Furthermore, it is an object of the invention to provide kits which contain such composi-
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The invention provides a pharnmaceutical conposition

for the controlled release of interferons. Mre
w@pweiogizenl |y, the conposition provided by thePCT/NL2006/000006

i nvention conprises a biodegradabl e pol yner and an

active conpound selected fromthe group of

interferons. The bi odegradabl e polyner_is a bloc

k
tigop ohd Hearmaerrsicelieses thersobn ey be:ﬁt; vaHegye apparent on the ba-
%§H§§@hﬁ@g@ggg%gggﬁgﬁﬂ%}dgﬁg&gﬁiylene t er epht hal at e)

e conmpound is an interferon
selected fromthe famly of alfa-interferons. In a
further enbodi mengy b | i nvention
is designed to co%%?h@gRﬁfggg%%$?ﬁgFggjaﬁfch contain
the bl ock copol yner and at | east sone of the
i Nt @ht énvention providesd pharmieutcatposipbsition f@ulbd controlled release of

iEGERBI M Broslaly oPPEPPOROMTRRSEY Bl Py BRp gpmprises a

Hit oA Yo th 2 SURAVE BRBPsEIdYseldcfedafsth i group of interferons.
enbdodi ment, the invention provides a pharnmaceuti cal

Riet biodegradablenpolymer issa blask capelymsn gorstairted from poly(ethylene gly-

c ar ein. t fLr ri :
ORI D RS L0 G FRMIASAABLIPIIY bt aive
Bmpoufd 1 andintbrfobay Ridetddfeors Geofanhilyafpiinterférononpr i ses

an aqueous liquid carrier for reconstituting the

COMIASifliHR& dnffodirAéht] thi @6inpediSoMbEIe R@Fenti6h & designed to comprise

suspension. In a further enbodi nent, the conposition,
micropaetidless whichgrentain dealpleek sepalymer prfl pinjspd somerafy the dpterferon

enbodi pen i o '

BBGeT a7 e SREPCRETRLOREanh Bl REERAREL WPl Birenteral
SIROREPd & QrmUHE oDRANEINGS He igjeced Intrampuseslerly sr subeutaneously.
rel ease of interferon fromcopolyner mcroparticles in

Vi t ' ABthet BmbadiEieft, $he fnivektich provides e paminctitical kit @asprising a
of interferon from copolyner mcroparticles in vi tro,

£irst| andh arpepish sealof BaMPEIORGrierern dhe Grst PRRPARPERGqonKprises such
In_the.di V, cess | eadl r :

Ry SR hohaP AR P sEARRENY e IOl BRE Rtcpein the second
véihgdithai eofpsises auggestue diqakl medrrfot teechstigitingske egeprsiion into
for _active_ conpquynds, sych as polyners of lactic
%Thﬂ’ﬂ?ﬁtabé‘FV‘é‘ESPlP*’éﬂéﬁﬁEﬁpﬁPs}o%re not very suitable for the
delivery of relatively toxic active conpounds such as . .
| nt clnractsther embodizent, o Gomposiien of theBXebIoR Ay, ?@@FH as a solid im-
? gared to be poorly controllable, especially when

e polyners are fornmed as mcroparticles or gels. For
exanpl it .seens. diffi t [ - "
pur of it eppBSEh aghuag Kindd, 8 Ble bk o Elfmposition and
tHeasHatAAceficdl higesith@eshor at ed active com

amt

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 represents the release of interferon from copolymer microparticles in vi-

tro and in hamsters.

Figure 2 represents the release of interferon from copolymer microparticles in vi-

tro and in monkeys.
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pound soon after adm nistration, when using the
conventional polyneric carriers. Depending on the

w0 bh@cagaet i ¢ i ndex of the respective active coP@DND2N06/000006
such burst rel ease can produce rather toxic effects in
patients. In contrast, it was surprisingly found that

bl ock copo pfwﬂ% I?ﬁﬂﬁ@f f

i ncor por at :ﬁr%ﬁe‘%lz“ﬁir gﬁggsﬁllng Iﬁ?ﬁ %%Igr er onsﬁ)(}gbove

ment i oned conpounds) in a nmuch better controlled

f arhibendisstivety piocedsdemling toothegmeseat inweatiorgrit hisubesn found that

effect, as wll_ be further discyssed .in,t.nhi .
magy oF FhepRQ%}?ﬁPrSTﬁ]%‘FE PeVecbosh RUESRGL AR iCBIPF‘g]'eg\f Flgse agents for active

coﬂg@ﬁﬂagfﬁi&ﬂ £3Hol RO O idcii® And/6F glsedlid &id 6 drenbtoAse suitable for
conprising a bi‘odegradabl e polyner and an active ‘
thecdativernof sddtivetyetoxia antive kemgpends sueh an iterfepandn particular, the

wherej n .t he bi od d i
relf3 tehPITCPREr S O Joei S bl Be g e M b Blers are
fornd¥aGE) manshaRatlyd Bupals.ane ckenpRithatas 6)fficRBl) avdid thwas-called

al so been found g])é the i nvent ori?r t hat e. bl ock )
bupst rlense <. agepipelgassid peignaficanh Fractens tg? fncpppprafed active com-
X- £.06 : ers. De-
rol 0] P FAALoL RAPRAA RS LT PPt e D
pesiding ionahe (eerajentit dndps odiithoaressectife iaotier ¢oenmvad such byt release
| oss, of bj oact.i wgée%/ .Anagt her reason why the specified
cap grsiugsEatierdpxc SHRHS MPpaePS- syitable is that they are

able to control the release of .incorporated
| B EArShal BRRUIERANEE UK B ORerpabans; of PRGT and PBT are

cai€ B¥ RY ?atﬁ%’ﬁd%e@ﬁn%ﬁéi ih@Pefons ?_ﬁﬂﬁ/@%eﬁﬂioﬁéﬂ tdiBpounds) in
pecrfic therapeutic ap plication. The polyneric o
a mach betternmytrbied! fashionpeith ilit o on subisotialtjo skeget bustretfect, as will

desj gns, such as mcr.oparticles, filns, gels, and
bedyrthef 1?‘?&‘?%1%?}“5?880 Bﬁorf'nvol ve a range of ol ecul ar
wei ghts and degrees of hydraophilicity which, can. -
{ ogaerereniheriny FEogEEELSSA Bl HECTHICH MO oneqpifofled re-
e ‘3 raki
ledsd Jogfg{?smﬁ% ARG a\ﬁ%lh%ggn%fs ofz@ﬁi NSt dofpBlA® rsélg\cted from the

rele varrous t rel ease profiles.
grptyaoifidcterfeiana) whergio dhe biodegradapld pokytheads a oslpggpalymar con-

whi is typicall sed for e LC._qr_diagn [
S“ﬁ‘ﬁ?’g&(&g ,powe&éf{e“%@ﬁfcﬂﬂétgreﬁlﬁt%f&&{es Se )pal’ng\PeO?Pf(?%tH?e% térephtha-
laéélj]'(ﬂr@r)r_mny phar maceuti cal conpositions are designed

and formul ated for the i mediate re | ease of

| NGPRROLRL %@eﬁg&dn\ﬂ%sﬁ@ﬁnﬁ%@&s thdl@h& bRICR rlyiRers described above

conposi tions I ch possess con trolled rel ease
canhfarmct srpssingly suitabledeatrix dopinsoipgeating isterferpe dor controlled re-

dur ati.on. of effectivepess. Several ter hav. .
teecaprligRlings i ERUL oL ¢ RS TiPete LR P RIS pB i ggons wit-
o@NadsafFheddchivity.cs. As used herein, controlled rel ease

refers to any nodified active conmpound rel ease

Another reason why the specified copolymers are particularly suitable is that they

are able to control the release of incorporated interferons over a wide range of release
profiles which may be considered desirable, depending on the specific therapeutic ap-
plication. The polymeric carrier may be developed into various dosage form designs,
such as microparticles, films, gels, and solid implants, and can involve a range of mo-

lecular weights and degrees of hydrophilicity which can - together with the geometry of
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such as del ayed rel ease, prol onged rel ease, constant
or zero-order rel ease, extended re | ease, sustained
WO 20068847 sl ow rel ease, bi phasic rel ease etc. HEENL2006/000006
conposition conprises a bi odegradabl e pol yner.
According to the I UPAC term nol ogy, a polyner is
defi ned as a sulstanc

conposed, of nmacronolecul.es. 1.n
t}[elﬂolqe}geafo%(pg @ﬁﬂl@@ﬁp@?r §c§€yﬁ)}/w élu@%om, gt m?(%qf%'{)? \5%lease, and
PASS structure of which essentially
V%%#%?ﬁ%@?fthe ﬁg%??%fe repetition of a nunber of
congtj ' I el s i UQs$ typidadl d
i LR 0l oy RNIRL ARG QUL ity wo
forrthelpéuticocandingmmstic ipsrposes, ak ey weltaae and Hlissape preverfion. While

true for the present .descript.i on, iLch m ttri .
g% PHAERCPY1Geh SOBPY R dhErESH A ormglRe, B 59“6 fibhaiate rc-
1%9&;§ﬂeﬁhr a orafel RtiVE cOMPLEIs! 1Be@Res S8®LAAPdREons which possess con-

' g

ability may be defined as the ability of a .
tollbd tedease charatferisshes i ozder yo meyidecrmcexiendst dgrasiop gif ehffectiveness.

condi tions, in physi.ol.ogi [ is-
SERU ra s P RSB A AN T s f sVt
ticS AN ©Je@ Hefin dbatroll bk rdiéase egferddalbhe npdifyedative sompound release
degradabl e in a physiologjcal environment - su '

h
spefyas delagraalease, pralengsd TeiseRP: PRARHEE AF AFe-ordavE i, Spigded re-
1888 G608k rSILUESw kil eddiOhiBERTEoldIH cigubst ant i al

gradation occurs wt e course of hours, days,
wee mont hs. or : ' ' C
Var 1Bt RRe v opbERES bR ABRIEIAL I, TPl e tupA
t1epiiAsib R R pdfanert ib defive darsubstadcerdosposiet sftrasmiomgecules. In turn,
bi odegradability does t .mean that the biodegrad able. ..
aopgAmplesuletis gapplsede iOEE*EEI&IH tl?’%%‘ﬁ’é%ft“?a& én?ﬁ%’n@ I?'P‘&t“fe of which

ity chmpRis@Uie! £ iti HhABEt bOBoMMiARRNE] units.
ﬁlégéghglh{ ggrsr%)ﬁsj%l gien{tl;j]hgfcb?ﬁ 2\%&%&% :%é‘gae whi ch can be1 s
@hindmiahghgby lmwaer, shgdistisatiobpepraso eqwbanenand themeegegiolecules

or. hepatic.excretjon. In the present jnventi .
\ﬁ]gpg ﬁggor{lweé a5 |n9Jc g]S{Ya(yé gnaagg. 3‘ rI!S SO %Pe ?%retlhg g{rﬁs{?gF description,
WRER f145 GtifiBtcABatufls 88 SR FodithéoWhich h@de Pistrictly tshedkiny €be attrib-

the bi ddegradabl e polyner 1s selected fromthe group
wed tol madromelegpleyner s constructed from pol y(et hyl ene

gl ycol) terephthalate (PEGI) and pol y(butyl ene .
t er eBhidngradatelity( PBY)be definepes firerbility afep ishestanss ta be chemically
ol r . deri.ved. frompopre than onpe . ' .
e o, R RS o s R B i R g ey
£968 hitdone it therohRRPHELL is®nhiay, 6t Bdjrefeead that deksdoddpaddable poly-

are constitutionally different, i.e. adjacent bl ocks .
wens degsadablesiny 2 phyvplEicanerarogmERt 2 gk Shindpipisiglegieal fluids at
Cl e r . _
L

ditidnr ddoutisi withiafthe oomté bfihdwnadaysnivesks, obthscdkr yrays. fle degrada-

defined as.a portiaon of  a cr.onol ecu
tion may include various chemical mechanisms inclu

Air?g hydrolysis or oxidation. For
the avoidance of misunderstandings, biodegradability does not mean that the biodegrad-
able polymer must degrade into the respective monomeric units. It is sufficient that the
degradation process leads to soluble molecular species which can be eliminated from an
organism by processes such as renal or hepatic excretion. In the present invention, the
polymer typically serves as carrier for the active compound and as release controlling

agent.
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whi ch conprises a nmultiple nunber of constitutional

units that have at | east one feature which is not
wEe@sesi74T n t he adj acent portions. A nunber of P@I/ATR06/000006

copol ynmers conprising PEGI and PBT have been descri bed

in prior art, for exanple by J. M Bezener et al.

Ma?‘éfrt efﬁggl %%‘0518% gda(@% pg@nleﬁ? ge c%%d {ﬁ’(])mi @.ﬁ eé{sgg of block co-

po s ﬁgnigtﬁgtg% 243 - Co?;%(l)y(e’?hylﬁle ntgiﬁdo%)Rglgﬁ%ﬂlaﬁgé)g (PBGT) and
-3), 24 J ntrol Rel ease 7 o
polagnthlens croor BRI BAD] BeRpoBUoD 15 A 29 polpach degved from

i ) 50 PG 8 gl B R Bt e con

stithibfit nBcromat @il v O@ﬁaceﬁe b((ﬁ:)(s th«%Ei 2ife b@ﬁﬂ;miﬁdmﬂm difkeent, i.e.

2004, 2.1 484- 4,
ad]@ erg)blocé(ﬁ gzs)ggwwe galgstl 1on|gn lelttsf d%‘l‘lv aﬁéxﬁqzdogg’ﬁatz spoe&ueg f’)f mono-
mé(}%r%@m #HRNEme - sg&@é'é‘ & m@ﬁorﬁér buk withGodiHeRnt g@s‘ﬁ‘i’o@@loé’equence
87 (1-3), 57-6 Pharm Bi opharm 2003

dlqc@utloz:zqf cm@t;ltlomidlmtﬁ Mlggk peg5E defmed a3 pERignof a macro-
EP.1.090 928 Al

o R ot BB Aol Bl T BRGHATAL B B heve o e
oné Gl FHich 18 Bt Presénd ﬂﬁﬁ&tadjﬂdexﬁ%mhﬁhﬂg conposed of
repeati ng bl ocks of hydrophilic poly(ethylene glycol)
( PEGhuAh& ofBcR I@Bﬁ&l?ﬁeﬁ@o&‘n pHsHeRGT ehEPBiTavabegn descnbed in
(PBT). These poly(ether ester)s are typically prepared
prioy apsofoy essigla bad) bh B@aerpee;t abi(] drpsoblolenis HORRER (), 393-405;

t d
gereg(? I\Hgf}corrpose ?fﬁe}p P ng E‘?}/cks o? W? é%((); -320;
. gjomlal Relbzfséepb% el @3, wEm) J?mdﬁﬁamel?'dsegeomcqﬂoqzmem -248;
usua ave the ro erties of the tic .
T, Coagpbleese A000aAt kg b9e R s DRRBHECT Rl ehpl. (Biomate-
n@%%ﬁﬂ%%@%ﬁ%%@gﬁal lBlBﬁlCEOWEE?rRES Q@t)wm (1)| N18; Biomate-

mer chains are not chenical
nqmm@mz;amoﬁ) dﬁ@%dlSB@;kl&rhrml Res.2004) 219(8@d484aﬂi91,t1hé J. Pharm. 2002,

2GR ETE 5, P eoh BR300 e 16

(J 2B Qfeas € JDGB) S 7qORY! 57—”689Eu1‘5 0f BhariREBicpRgiR. rmsassl (z) 221-
some PBT are responsib bie for the swelli ngg behavi

22&%; and 111 W@ §3(21888, EB %ﬁé@ngéall\%r@éslﬁli’ AkE9¢ A2% e‘\l "all of which
dqc ﬁ}f)el eﬁlr 1%84‘&5&‘1?&8{1%1 [h%Yre{?ilr e at el evat ed

or “1'n"appropr vents. According to
t th {1 d [
thbgs%gn PR OB, RSB SRTRE Sk SRuBPLTHCHRPGR biocks of
h}fcﬁﬂibﬂmfc 8b Iy(@lg}ﬁérﬂa] glyccqy @MEG) el Ry@behdbsc Pely{bitlenis tiephthalate)

man cells i nvolved in various functionaljties of
(PtBilé) Thrsenpolu(pthes estens cie A¥pirailyf Pighwres Pyvpolypondensation of PEG,

bl!lt 10}%I a0d dim F{e?%:ph'tﬁ]al L f%ft&rﬁ% ,gtht%g g{ﬂn g@‘ﬁ%h?fﬁﬁ)?g as being

harmaceut'| ca S an ay aval

ccﬁﬁpc&é@ @8 edpeatirig ledlet d)prcﬁ?(@thwafel givg;oﬂ)ouerelphﬁlalame (RGT) and PBT.
treat
These copolymers usually have the properties of thermoplastic elastomers. In an aque-

ous environment, they form hydrogels or hydrogel-like polymeric networks, in which
the polymer chains are not chemically but physically crosslinked. It is believed that the
crosslinking is effected by the association of "hard" PBT segments into crystalline do-
mains, whereas amorphous regions comprising "soft" PEG segments and some PBT are

responsible for the swelling behaviour in water. In contrast to chemical crosslinks,
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ment of | eukaem as, hepatitis, nultiple sclerosis, and

ot her severe diseases. In contrast to several other
W@ewkees7pept i des and protei ns which have been PCT/NL2006/000006

successfully devel oped into controlled rel ease

formul ations, interferons have a relatively small

her gpeutjc index. In other rd he how . .
(o aicnh rosdiaRs s eyPitES, af ettt e or in appropriate sol-
Joney apeutically effective concentrations. Thus, their
precisely controlled delivery is nec essary for

ac hiz@é@oﬁﬂ% E@@?Hﬁ%{isn,%é 86V WnlgdaHd id SRR Rh &hS bfRp of in-

ef fects. the major classes of interferons is™
tetfetonef Intéréeranst reprasensrd Emaihs of mBNrallyf ecoyrring=prod¢iphdyrived from

Al fa-interferons conprise u r_of. pnative and .
ety pels PRl i P ndioRRfcsct 8F bR Fsisg. such as in
ﬁ%’ﬂﬁfgl | ihfe¥tidiBe SevdralJintefferdds HINE Ibietn ﬂéve‘%(})ed into pharmaceutical
Phar maceuti cal Bigtechnol ogy, Harwood Academ c )

oBts ped gre(tedayravailable ag pgad%c@ oflesesticeanginesripg orgse fip ghe treat-

| O i.QjF 1 LSl . t 23
R R
versi ons, of .IFEN-al.fa are.known . so Which, are
e Papraie i Shafhefel R et e 8leit Win Bl boen success-
ﬂfiill&tdél’veloFéd GRY ebrttolled tréléssel fodhfiénss iéripess itk M@tatively small
from pooled i nfected human | eukocytes has been

therapeytss ddey. Heolbebpends, ey phavs spistantigh kaxisitypel lexele above the

. . r. . i . . _
Rl e ARl A R s B O vy s e
essaynbr achi¢vihgNempewticusftedtsi withdue iraplgrabke dideNsffdcecon- 1.
The basic function of these interferons is the

upr egu¢ af tHemejbr tlasses ofiimerfaynd Brthatsofahe aa-idterferons (IFN-alfa or
stinmul ation of immunol ogical ce|lls capabl e of

Fid¥-alphpls i Mde-HHerfPIeeqmBriss a PRPeredd Pafivgaad modifigd proteins with
Qﬂgﬁ? Indt&ultat vRioht 'a?&' ?@rﬁstio@mﬂ? gsetshf. it he C?&ﬁh’l%%iﬁ et al., Pharmaceuti-
In ero

Icatirons for altainter s are (chronic
bad pRiotechaolBgy,( Havaoil cA cddemat iPubkshers (&QP7) 298+322). Leukocytes are

| eukaem a,. (chroni el Qgenous | euk I a ddple .

AFSPbE KB PHEG &7 IR BHORES 15 APERRb Y IPahq AL n native sub-
et SR Svef hRAnTed, veBestist FIFNed] faSare Rh@fisl @bmefGiHieH e available
cervical carcinoma, renal cell carcinom, |ar yngeal

prepharmeeentiosl produgjs Ser sxamplgepmirdste efoawrrlomdivadbitralfa subtypes
. R - i ! ;
faifes SR Poo Rl bl Plufh MEILnEPRRT el SRRERTRY fheloped. The

presedity mdst inglortatitemambénd &f aherpitNHatiai ggogehre the decorbinant variants
t he Igrarup of al fainterferagns
1

. The native nbers qf )
oh T ol g B He2th Ao recotbipan SN el e pherapy s TFN-
;ﬁac%g_i.dDa and consi st of proteins with | engths of
156-166 and 172 am no acids. AU FN-al pha subtypes

POSSBRS haki& %Hmpn 6P ﬁi%gél ﬁi?%ge}&\?#ﬁ lrﬂféee ?%r%gﬁlgﬁorp 5 fﬁ%q{ﬁlnl.]ne system,

am no acl d positions e“am no-term na
suctsaatte stanilaineof ivinyndldgieas| hia capbleyprecogifiag and directly or
o g S A W B bR tion ot

interferons are (chronic) hepatitis B, (chronic) hepatitis C, hairy cell leukaemia,
(chronic) myelogenous leukaemia, multiple myeloma, follicular lymphoma, carcinoid
tumour, malignant melanoma, genital warts, bladder carcinoma, cervical carcinoma,
renal cell carcinoma, laryngeal papillomatosis, mycosis fungeoides, condyloma acumi-

nata, SARS, and (AIDS-related) Kaposi's sarcoma. In fact, it is presently most preferred
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proteins truncated by 10 am no acids at the
carboxy-term nal end. Another major class of
WO pioensEaons i s that of beta-interferons (1 FN BPEL/N).2006/000006
the presently nost inportant representatives in
therapy being I FN-beta- la and | FN- bet a- Ib These
' rf.er
sopdiifil GiBER ARGk BEE 1. B Cor\riR A0EHER ol RS Bt ate-
inecferoms.of nul ti pI e sclerosis, to slow the accunul ati on
of physical disability and decrease the frequency of

cl e eativemrapeRad it fa-iedrfepstishavie hidléBul dr inftlses between 19-26
sclerosis in whom efficacy has been denonstrated

kDapad reasislef repieins\widh keagths ek b1 hansgl 22 ampipg acidp. il EEN-alpha
s SRPER 0 ol Bploal Won 0 b i pOlons
116+t5é rvilgiteoths ansnd-bertnirad elghmmvaﬂabm‘ My TS N-A1phe: gbtypey differ in

These interferons have anti vi ntiproliferati )
theii SPGURFT GHBRAYI CRO105 YO B HASt altal e fiatganigRs alg include

prgt%{Hﬁfdnﬁét%H b§ rl@rb%nné E&hgzﬁ'{ﬁ@earb&y-ieﬁnﬁiﬂ Lently
mar keted for”the management of sérious infections

S S0ERR Wt Y 03 P U BAEBBAD. e s
entlgrmogli imguvent deppetndtvescimi thechpyi dhg) dFNepetd-Ne epd ilFNAheta-1b.

Thl‘ﬂ's:i’:\l- H}th 8@%&%-}1'@%\% gdrflqg%slqgrsla?g%n}ggp 9 (getat]%g{( fo%s ol” mul’up?e sclerosis,
inGRARAS: rb1aPsiAs ‘f&ﬁﬁ' dTSnii8pleRElelAKE R §16% tﬁ@ 8ERInfuldtld of physical
interferon is selected fromthe group of

disebility armﬂeierceqaem ﬁle Memyefbfecrlm@ efcamattms gPetignts with multiple

onS| stin N- al
scf 13, i g/él% CB% fls ?eecrjl (F Fratgg ggcl Bsﬁleélt?seg%b have experi-
encbd\a @ilrdt 2tidizal épiwd@ath@ tavdRa |féa@ur2§coﬁsi§t&iﬁ atididnultiple sclerosis.
| FN-al fa-2b, fusion proteins of |IFNal pha and al bum n,

an %ﬁ)tﬁétnﬁfefél«?ﬁ icall9T hoéatdlass dMi@Riom Kethat %f)gaﬁﬁ*&glnterferons
n this con text, an alfa-interferon may

operties
(IgNﬁamm@r desn inferfaransuhavecmtivisel, cntpraliferative end snoanomodula-
a rfeto
ki, GHE Rdied o BBl Py SR §REg Domnny
mpiketeliyfor fHeembmigendet ofserivys fectivhs agbeidtet rvith bhmme@ranuloma-
anisms or isolated cellsor cell cultures. The cells
‘mﬁﬁaﬁﬁﬁeorganisns fromwhich the interferon is obtained
may be nodified, such as by infection, in order to
pr d\ieteerepﬁeﬂsd @Ve@dﬂ%@a} elagses oA iplerfprens Mesn discovered and de-
sHESE BN PN G B IR N g RS B iad (T RpRcH & &, Acta
vVaopoexne@)eell1s).or organi snms, wherein the cells or
organi sns are preferably selected from mamal i an,
| NSRC partiRali o4 témpyE@st SocofditiPto a;e%{?erﬁibﬁ Witk @A tthe Rltéreron is
or organlsns gi ves especi ally good gertles One of

selergedripm tha issaupyofaliatiatsrisronpt aendfpee% pmcthe gyqupgopgisting of
TFNGieh nﬁﬁ\? Hg@a' IFR- atlfa% IFN-alfacon-1, pegylated IFN-alfa-2a, pegylated

IFN-alfa-2b, truncated IFN-alfa-2a, truncated IFN-alfa-2b, fusion proteins of IFN-alpha

and albumin, and a functional derivative thereof gives very good properties. In this con-
text, an alfa-interferon may also represent a mixture of various alfa-interferon variants,
such as a mixture of native alfa-interferons which are difficult or unnecessary to sepa-

rate and purify. The interferon may be extracted from living organisms or isolated cells
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cated version of IFN-alfa-2b or, optionally, a mxture

of nore than one truncated ver sions of |IFN-alfa-2b.
wao-20060%3wpl e, nol ecul es conpri sing the | FN-al f BERNL2006/000006

am no acid sequence in which the last 5 to 10 am no

acids of the N-term nus have been del eted can be

d by _the . cu ntly avail abl t hod
B DB heR AL R P R R W e B hifed may
He‘ihb@h%@ -sabh m;ﬁﬁlf&ﬁﬁntlh%@@&@ﬁr&ﬁcgt}@rdeﬁréﬂ' ik kol
amino acids are preferred. It Is preferred that the

conmpp 561{'1%(95&1(9{ adcBRliAS WPk h%ﬁ&b 'vd?l'efe?n the' lﬁ{&ﬁﬁﬁl ﬁfa feBinbinant

active c ound over a perl od of | east about
mwyferonl\moéuqede?fcen gbhe}n,calishelgmﬂemdfc@lls or o@amsmsewberém the cells or

ver. at east
s} pre e rona ansoe e bosprdian, FBEk, BEER Sute funet and
BEhdr @it c@lbUHorgad@Rk pived edREHy gbo stiedNd 2
nmont hs, respec tively. Presently nuch preferred is a
r el @eREIAUE baﬁcﬁl%ﬂ[y %Qﬂzaﬁfle ﬁx@&fétrori'sQ'ofj @M%ylh% ott 1He nﬁ\tbntlon is a trun-
Wi ch grade of pol ymer shoul d be sel ected and wh
¢atndt veesios o€ dF Nralfaf dnow pe@oxmlle!, agwikiyre pomage ma@wmgtwncated ver-

rel ea ds at_ | eas
S CHOEb kot SuRRIE (RGN o Aheri il DY ) oo acia
dedtéreetin ddich the Hkﬁ;l S\M) 10' Eﬁunmalcﬁdﬁ dfahe al-Romirtk Abesbden deleted can
phar rraceutl cal conposition for control] ed rel ease

'?foPFﬁWfé Ry the o raxadahle mstiogret senrtic SASIGPTIAD (R 2 further em-
B GMW%%NS S QleL51 Wlﬂ Jhraﬁ’@'l'rglgtgatt&f ‘t%“@ of a)l\g Fermhnal amino acids

interférons erein at [east

acpraferrgbnpound, based on the total wei ght of the

active conmpound, is released in nononelic,

non-laggirefaied dhdt dietonhpospa@fdenimeemidonexbibits a release of the active

enbodlnent of the invention, the bjodegrada Ie IS
%C?I&mﬂuy oyEE 2 peripq A pllgast @bmg %ﬁqy@kl\%ﬁ BF‘% ygthe 1n e eron is re-

ﬂe%iéd’b‘%@ Hakgh le ?;r?fag% g& ggﬁe s?%‘&d%qw Mh%%é}'e)iﬁ)%hﬁnents the

terepht al ate butyl'enes terepht ahl at e)
(cRBFY ocdurs oser fdeast fabowmtd3 weekhet waekspboweekshatd 2 eonths, respec-

B RS RRER ) BHRLE o8y U B HEPI BR o

VAH phiesf pSllyBRs ShatidPbé SdledtéPitil whith FafthdrGybdfic fédha¥s are use-
can incorporate |arge amunts of interferons w thout

fud der ashicyingasrchdurafionpd @{elpq:s@)deggpi@aiﬁ lqagt prrtialist oietherpglected dos-
TRLBHR e TR AR PG Rbebolle | oot por at ed

ero ISTS renar € as Interferons are
kno to be.se Sltlve%hf% ri ous F@ ¥ners and

condl 19 EEMRHSp £otiEe i 8 PRIyIACy R {oFRgi i BRIolTed release

hihpisihS a Bid RBraAsBI GoRkfest a‘ﬂdtdﬂed)@@@dre \tativ®Bompdunds selected from
contrast, using the block gners speci fied herein as
thergrpen of mggriaronse whereimat legst abayt 9L Y1 of the agfeve wpound, based

bR e 19w dibnd din RGNS o‘aﬂd gtraregs%pqﬂ théhdnfh 236l agerogated
|nmmmm form rﬁ ymer grade

tfdren. i acerdanvyg veidn this embsdmleﬁwd)ﬁjthb an@@ltleni e Hiadegradable is pref-
erably, but no limited to, a block copolymer as defined herein, constructed from
poly(ethylene glycol) terephthalate (PEGT) and poly(butylenes terephtahlate) (PBT). It

has been found by the inventors that the block polymers described above can form a

surprisingly suitable matrix for incorporating interferons for controlled release applica-
tions. In particular, they can incorporate large amounts of interferons without loss of

bioactivity, and they appear to preserve the monomeric, non-aggregated state of the in-
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ensure that at |east about 80 % of the incorporated

active ingredient, i.e. interferon, is released in
WORWeNsI7THT, non-aggregated form Even nore prePEr/AbR0p6/000006

at | east about 90 % of the interferon is released as

nononers, or according to further enbodi nents, at

7.0 . 0 t i ..

con SRk Fllgiroly s Rielonifl 10 bt SRPRE LB B R to
vanibud putyineeehp peadesdcomditions, dndgraetiidudaty, lidbde tohaggregation which is

preferred fornms of the conpositions according to the .
OFERVASHRGBF AT Qi i BUTASh AR, g BLok QoI HErS specified

LEohs i 4 Helibrporated
RSy Mol BBy 08, FOAPOELL S

intarfermnosireleaséd mondonemeronfoound which is equivalent to 1
mllion international units (MU) of the respective
i nPeefembbn thefudyraxaghdaamlithe prbéesing sonditionspioatddsk selected to

depends, .of course, o he rel eas rofile of the. .
e it 5 0t S0 AP 1P PG S ey apatEmiotr o ptgreron, s
relgﬁ)eﬁiiﬁ WRonRAE Bl agdRpdled HRE kWD mbr peéteraly, bhRast about 90 %

odi ments, the composition is adapted to rel ease at
of lthaitterfdyonuis Blepgad asfmonpmesr$, e @acaydiog tq furthey smbodinents, at least

over. t fd,rst ays after .admnistration, .ln
GG Yo kS 5 FPeftL L BaBbiedhds s by BBty based on
theRRaltwd @ J¥kid invhbelatddastive mgiali@ased over a period of
about 10 days to about 1 nonth, in particular over a

PerpuefleObrefifidl fokths dMBe cOMPOsiRORS 8dofdng %o @he invention are de-
conposi tton which conprises and rel eases, over the

sceibekbgdewi od of time, a dose of about 20 to about 100
M U. Such conpositions are particularly preferred if
t heA anit idvee ofithe edinpoditiors velrictaisfthati amamt ef the, comymkities which is

BP0 B BB 5 Bl PLRE ad e Wcn

e afdnt 36 Mpfilliohl ih Rk ARIOnall Wifts GMIDY D teORBspedtiPé Rit€if@bh.yThe exact
adapted to rel ease an -anount of about 0.5 to 20 M U of

amérat mddgivistinepapdrated derangs, ofmoufseorn Bisaelease nrefilepffpe composi-
Dependi . . oo
e L i e T T L
) o' i BB S BBkl g ot
MU &1 inRefeldh §8 187 BFES & Gyt efirst! De denaesiddhGnis@dtion. In an-

the invention nmay be designed, fornulated and i )
otheroerebeditmest ineomprisse asdrse ablakoutol0 ko ghaut 4p) MFU, which dose is

reggég&?gfeli’tag)%ﬁﬁﬁ OF ab: lgo(ﬂgg tooglfo%gmrﬂénﬁ riﬁgiaﬁfhuleﬁ*%/gr &Period of
opical’, “oral’, Ttectal, vaginal, or opht m c
atahieil Aiday . Xlk® prefrei ie rasdainypositionevigeh comprisesanid ptledsek pover the

parenteral adm nistration. As used herein, .parenteral
SARRPAIR Lo 6 Of deat afyo ehouic 09Iy isbompositions are par-

t@géﬁig}‘ %)Féfér?édi Phe &M iBSeAHRIS LB fa-iftBirEBH SRR las FN-alfa-2b or a

ut aneous,
derivative thereof.

Calculated for an average day within the period of interferon release after admini-
stration, the composition is preferably adapted to release an amount of about 0.5 to 20
MIU of the respective interferon, or from about 1 to 10 MIU. Depending on the shape
of the release profile, it is possible that the amount of active ingredient released within
the first day after administration is higher than 10 or 20 MIU, but the average daily re-

lease may still be in the preferred ranges.
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i ntramuscul ar, | ocoregional, intratunoral
intraperitoneal, interstitial, intralesional, with

W@ ve/0883s preference in the context of this | PUBENL2OG000006
al so intravenous, intraarterial etc. Hi ghly preferred
routes of adm ni stration of the conposition are
sub t aneous. and (i Ira scul a

tCOmMPIsitiopaf & 16%1' @aqz !g efd,gn%mlated and processed so

a@Cimbe'sﬁItmE IE9iNa YRAAS of ﬂlepc@feﬁﬂl@ uéea rant Haddek OE a8@MASKSEAtion, such as
tion preferably is sterile and conplies with the
topigali 10eate nectal phagined, @mppléhqtlnpﬁ admiisirgiiva; aeefoiebly, however, it is
r egard to th ont.en I

83% Ibdixtzl ergfa( llélll ?\ra%qﬁ%@ isﬂé izfcpg%ﬁﬁxl'ﬁ gg:ﬁ%ll‘g t?e{tﬁ)ndncludes
at119| Bkade rdae df&[(ﬁﬁhl@l‘rﬁlor@@ﬁtm ias tsubddrmal, ihttaderfnal, tsiilbd:utaneous
aspect, the conposition is fornmulated to be regl atiyve

ingargsutar( lacoregaakmstTagymorsl; dpraperiiqnesly Mmiprg nmaf@leswnal with
f

s e R e i L 35 i i

Highlypptesiread whutes ofpiministragioelof the copogitiyrs A sugcmmeous and in-

ran n.qrder to v0|d aln and | ocal intol erance

%58 CPHTBH?¢5W‘“PP t he pH of the con1position

is in the r%%;on of about 4 to

pr efReing syitable fo5 pareatFrd pd BROiSRHn @G@Stla Dprtigulaf hat the composi-

?&Fﬁ%?ér%lg% gferﬂeh&nd &%ﬁ%més QUAHTERE Ikég 19&1%1@@ gf t}f%rEillrrent pharmaco-
or SO as com prise mcroparticles which in

posias withprgasktotthe cdmtcml of cadtddrtins, wsmokality gty ghepxcapy@nts are pref-

385 BB o A B MR T o pe,

HRMBRRFokitoR. is fBmidMied ERBE relhideely easdsc {@r 16@)63;&10&1*&)2 such as in the
conposition which is adm nistered is ty@pcally

rqg}cmfaabp@t Esto SR8 inepsrecl s i prglarsidy apeipR péa@t 250 to 400
h
ARG, B 2t b g B A0S bRl rnge

sl th Hoid Phinsmt |1@bapﬁitdlemhe§uﬂstm\nmmgtlm d?reﬁf%éjr theanhff the com-
regi.on of about 0.1 to ab ar.dl_ess

povGion isrin g TSRO aberirt 18 i erdmore pisfere i e x2gi0h of about 5.0
fg£eoparticles would al so enconpass mni crospheres and
m crocapsules. In a nmore preferred enbodi ment, the

g‘ Ogr?ﬁg«t:({{%&)s?ﬁm{]@f‘/ ffl{aqxh gig o l;oél’J %@Eat %oﬂrrﬁll P(g W& as to com-

eover eS|ra

prfems@opdrtiples tvhixh 1a|u&nh:eﬁmnae: ttiechiedbgfaiablieritleclf enpolpsner and the

that are incorporated |nto croparticles based o .

BT PR 2 53 TP O U0 b g 250 (RESRY pacsent in the

gblﬂ?@éﬁ{)n af tﬁ@ Qule, dr &d%a?ebﬁ’)% AR %pé’s?ﬁ&?@ﬁ%qg aBinistered is
on correlation spec troscopy. Selecting such

gamalkyl an Bijeotabld busperissm emmeprising thetmier ersinsha diguid coherent

these mcroparticles is well-syringeable and can be

E4EI° 'y and conveni ent I y adrri ni stered via intranuscul ar

or subcutaneous
n the context of tﬂé 1nvent10n microparticles should be understood as solid or

semisolid particles having a diameter in the region of about 0.1 to about 500 pm, re-
gardless of their shape or internal structure. For example, microparticles would also
encompass microspheres and microcapsules. In a more preferred embodiment, the mi-
croparticles have a diameter from about 1 to about 300 pm. Moreover, it has been found
that desirable release properties are best achieved for interferons that are incorporated

into microparticles based on PEGT/PBT block copolymers which have a volume-
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Wthin this size range, the dianeter may be further

optim sed for specific product applications or to
wa@eweisdat e specific interferons. For exanpl ePCT/NL2(06/000006

case of - op tionally truncated - interferon-alfa-2a

and interferon- alfa-2b it is presently nost pre ferred

ol e T LR TP RS S

trosodymyd i Sebaetiag stible pantieteagjee diilhrbspeensive fhiat & sespeasige dfrtbese mi-

about. 50 to abaqut Pr ef er,
RO T Bl 6 S CBnilt PO g iptered via
mﬂrﬁlmﬁ@hldr%%ﬁi’outdn%oﬂﬁﬁefz@é&ﬂd that desired rel ease

profiles for controlled rel ease applications of

al Rl QRIS %@@h@&am@@ mgggo%gqakmgé&gﬁ i ok Rfecific product

presence of ’ ‘pores Is
appticdtins or Itcaragcmnnpodazts speyfidomtattefronse dFoasxqmple&Mv m@ ef - op-

. di ter of about 5 r Thus

o el o o At 7 A e T, A Seschlly most pre-

feFE@RASASE kz@ﬁn&t@veﬁ%esﬁ@fbﬁohﬁicievdlslheersoﬁo:ﬁ%eet 30906iaB8utdl 75 pm.
di anet er of abou mm of nore. | n another enbodi nent,

Int fnehmrgfemegl entbotiveents, recqyarage diameteris i theseage fram apout 50 to
ff"sd’ pores having a di aneter of about 2 mm or nore.
|on%11fnry the mcroparticles may be coated with a

s Fter R GlieBrarfOe FEfuld T o FIPERLIRRY gt Tn particutar,

it 'v{?kfsofolaﬁﬂ ah/dIRGEY V6lesRROHRE  foP toRYdkdafldagy @p@lications of alfa-
pre-determned lag-tine until release begins, 1f so

ingrsferonsdcanThe best pegommliskade whar dhe psesgnesn of Aareet petes is largely
av%?cge(al )frgn:t‘ﬁsl(ionf Eﬁﬁ%‘% gg) % en%lhb? I?ieﬁﬁed"%? gn&% }ﬁt@g{g' &'diameter of

ontro oun

abvans @i or irfvaé. Thak, ialdne ©f ﬂ&’] preferied @nbotalerantheRfordtyef the mi-

equal | y usef ul to ke croparticles for
cropLIFIS? P bietaAly Bre o Roreseies éwgletvrmfege%%ue or more. In

arjoffer! SMBRY ﬂ‘fx&tr &{?%5 %fﬂé)cgfethg rmidHY, [p%}tic%b At sﬁﬁgtﬁ‘rtfallﬂl%eel of pores

I nport ant tion of the block copolyner
haviieg € dsenetdr af labowt|2f gmiontexd.er ons, it has been found

that the copol yner shoul d preferabl y conprise from
aboDptiG@lly pthehaidgrofbticlds. may IBE(BBated nelitic andegpiien tiayer fotf @olymer.

out 5 . to abou % PBT. anot her .enbo
Swﬁeeleb pimpREmay WF&&O PO BRI Guh 08 01 68 thebrporated
atMve chniletild, 41G&Rh %’cﬁ‘i@vé ? Ip?e d&8EroliHEd QLA Sher feféise beglns if so

enbodi ment,” the copol yner contains from about

dedredt 85 vvt -% PEGT. To further specify the chem caI
conposition of the copol yner, the nol ecul ar wei ght of

t heTlREBigepartcles aref baséteorPhe blodkn@pobmteriod P&l arpbPBfﬁnwhich is

raneter. |t has bee f ound at alfa-int rfero
u%ﬁﬁ AR ang cpﬂ%@}e&dﬁ PR iﬁ@s 6’8?%?%\“ owever, that ot all co-
pOlyReAPSF PEGT 8Ad PBT are equally useful to make microparticles for the controlled |

release of all interferons. Furthermore, the intended release time or duration of effect is

important for the selection of the block copolymer. In the case of the alfa-interferons, it
has been found that the copolymer should preferably comprise from about 50 to about
95 wt.-% PEGT, and consequently from about 5 to about 50 wt.-% PBT. In another em-
bodiment, the copolymer comprises from about 70 to about 95 wt.-% PEGT. According

to a yet further preferred embodiment, the copolymer contains from about 70 to about
85 wt.-% PEGT.
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whose rel ease profile can be adjusted w thin useful

ranges when the average nol ecul ar weight of the PEGis
wo e@asieut 600 to about 3, 000. Even nore prefBCEHNL3006/000006

t he average nol ecul ar wei ght of the PEGis from about

1,000 to about 2,000. The selection of the average

mol ecul ar wei f the.PEG may .al so ke the aver, age
par t Pc#“g[‘%ri E%e%;}%it tg‘ec o rcgmpﬁﬂ.%o’il fqglﬁ% r 8% 6ir’eféhea Olecular

WA YR YEG REheR8 oF kitd PEGTZ8nipdn&f|ie 64 @dportarl pafa@deter. It has
processi ng reasons, such as bel ow about 100 nm or

beewm foupd [tleak alibduterfemngmare vary readfy éncerpasgted dnte copelymgr micropar-
bl oc ol vmer _wi t-h lafivel .

AR FERE pROE oin R AE Wit etENaiEestien the average mo
1ol R oudight ofehgPEGAS ffohe aiit608 te hbas 35000uEvdn hidge preferably, the
| ess, or about 1,000 or_ Iess, eé(?ecisoz%)lé)l § i)f %&%r ation
ayerage molesalas veight oh ek EG s frgn ghoutilOUQdeapay 2,000.
Alternatively, or additionally, a |ow degree of

hy d b lseleetiont of thegverpgompleculahweighiobthe J&iG may idsodake the aver-

rel atively | . Of oP t : . o

B Y, SR T BEARE S g e sic s
seRa®aNs gl for pRIcesingrensings suck lay belawgeboat EdGigm, paevandiebsy about
si ze, .such as above about 100 mm e, g. sed ,on

T 603t REPFOBHCIOEIeE PR IOLIBR T S/eRavaNdPY dlfercs of hydro-
ﬁfhl\@té/? ?.ggﬂétngﬂ 2 TelbtivBlySlo6@8Rradd mbfecllaf WRAEHYof the PEG, such as

pre el ect an average no | ecul ar wei ght of
dbloat PE0) of ledspat aliqud 0g0G0ooralssnytescidly, if gy dwbtien of egdease of two

about 1,500, and/or rel ativel w. hi cont ent of
0 b RS B ST e
B8y 4B belachievEDPpP sélectinit Rlativelyelodi ddnedne ot PREGTédgBiknts, such as

bl'ock copolynmers for preparing mcroparticles having
1zt negye thangbeut S wade behavi our. The two or nore bl ock

copolynmers may differ, for exanple, in their relative .
PEGCayetselyt theoy may by repagnsctp fseleet 4 nelativelydotge ayerage particles size,

nol ecul ar i of the PEG, or A ' [ .

S L B0 oo B8 5L R b B b o active
8 QiredBKIDE bbhidlir CInOBRY dabe; ligis préseftlyppiefertadt torsbletiom @&rage mo-
active agents nmay conprise two polyners both_ having.a
o wistahof tb PHSoRk BB 00, orARolys R0 o Phgelepticgbout 1,500,

g?dlgrcau{eﬁliivt%\?ilg S rgént ap ?EFT} 51.8?1 s%ﬁﬁaﬁ%kiﬁt 7 YP009,
respectively. Anot her uset ul end conprises two
pol vy. s _hauvi PEGT . . -
2o g A L ST by BBt Bt B o
36 mdrs T80 prépatng ehiciophiticles Havingoaro optimised defeb®r bettaviour. The
ol yners can be blended in _varjous rati.os, .such. a
twas or mpse blogls copplymers - maysdiffer, forse SR kve}ﬁz.gf content,
i . : . I ok i o
SEFRAGhE fifer B e ek SR Al Gt bT Bl 0201, g SRt in
bbbupardmétersa Foutex8mplee kusefulFpolyeer dhgide , fob ynqkit(g) thenigicroparticles
gvg&;ag?a[-}é? ! robnI gscell(ctﬁfg %?gle trsm n{ag/’ cotrrpp%sg | g%so‘le érgfbblhehar{/aﬂg a PEGT

content of about 80 wt.%, but with average PEG molecular weights of about 1,000 and

about 2,000, respectively. Another useful blend comprises two polymers having a
PEGT content of about 80 wt.-% and an average PEG molecular weight of about 1,000
and about 1,500, respectively. The two or more different polymers can be blended in

various ratios, such as 50 : 50, 75 : 35, or 75 : 25.
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to provide drug effects over periods from about 10

days or 2 weeks to about 4 weeks, which is the
wee@sesi7hy nost preferred rel ease time. The r ePEENE2006/000006

time, or duration of re | ease, should be understood as

the tine in which at | east about 80 w.-% and nore

P:Ilggllag f)b?%{ goauala é £ ind cc%gn%@sﬁti(g-é oMihe WvRhtidd Bre suitable for incorpo-

I've conmpound are rel eased. The rel ease
ratiﬁ%QﬂfaLiﬁferﬁﬁ)n@ ahd atidewiag yelpase nimesoefchboutr & to- afdue 8tweeks.eFor ex-
t

e initial rel ease ithin 4 hour IS not re than..
ample iy choospSH APRIARIIYLE g%dioﬁt’]é(&‘eﬂ%éég, releage ﬁ’ﬁ? ¢ may Qe adjusted
to PoRARS %?F%ng?‘ﬁ o Serfda@ B abbut A (%435 ok Dewbdre Qb PBb@ £recks,

ose. ock copol yners as  described above,
whiidh issthe pssertilyembst mrefleredive easgdinné. cThesreleaseotimer en duagtion of re-

t hera ticall sef.ul.. anpuni s, of . i nterf .o, F 3
teaish MG beidrpatborl B sTRER Pk 3 e sBP U B 2ar 8 mmope pro
erd®6F o L@l 6r 941Q/t PVl ihe acpHratbdrative compouid are released. The

corporate alfa-interferon at a content of about 0,1 t? ops
reledsourofiigs e 194 shavastsyeronsunqsd busttaifeglei grhe dptiplpglease (within

m.croparticl 4 i r.far
o EEDIRRO LS, M0 2D ERRIN o IE LB R RG profcty o
ma8 @in sbuiM .%of B ifidopporated dose.about 5 wt. %

respectively. Wthin these ranges, the interferon is

CORREJ 1k 13tk BpéIpMeRlsydBREtE dbbe, itstposiibletth enaie mioroparti-

tendency to aggregate. At the same tine, the .
clesoteemporaing chergpeutivallia ss¢fyk amgBale £ciatariransg fop fuargle, it has

toqall r ' i:0i ' . -
oc Sl e R RO 0L pBURAEILSL !l o can i
covbiretd dlB-iherib@ni atjaeohtdt off phmiue 811 tp, aboh2@us&o oflative to the total

e S B L SR, YL 098 e BPBS micopar.

cléMsBromdfREN NG Mouf A61WIR, DHHINRD.3 e abddtEwe s, tlegpectively.
patient, the type and severity of the disease, and in

Withirt thesd mngésh thedutesfeicnris sbmpefitda suthy the pobymeer matrix, with little or
m cr.oparticles. | he mcroparticle [ .
nq epagEa b peerERie AhE Ttty Feh Cisrssti eyt of fRARHGE sofince i
hibB HR6GH ¥hlow Fétea dom@nivnt bdmafistdtion dfea tebativiely smaulleolume of

rom about 10 to about 150 M U. In fact, in one of the
mprepastiele duspensien whiehds tobedniestedosi tion of the
i nvention conprises interferon-alfa-2a, )
i nt'Eyfieallyn thel dose obalfainterfdrom geriniectipre Palbbe imthegange from about

h. f. b Q. .
s BSE bRt CoMI% bR PR b, 4 e o

tHeQaRes Eﬂqu%&ﬂﬁl Rv&ityoTghddiseast Nendriapgetidutan theadwatior? Of release
to about 1 M U per injection. For_ the

. . . %ake of terf

frowmt thenmicroperbeles: I e imicepertistes P iRsielRG dP delepte fig interferon

VEEY A g t i ndrikily Be Yh @ Rhge from
Wi BRL 2, oo Lo s URicRy, MERORT A onlily Be ge fror
ab@itnortambseulsarMbs. Iaubetyinasrenfthe pieferédoembadiments, ha semposi-
of subcutaneous adm nistration,_ it i.s [re ef.erre
tipp ol thgenyeitiont SEPIFE? &WS‘%@“F?&?‘#D rlBte%%ﬂﬁl'aggaé%Q’ g %L&agment
i dedtNg LLBGth from about 10 to about 150 MIU per volume to be injected. Ac-
cording to a further preference, the composition has a strength in the range from about

20 to about 100 MIU per injection.

For the sake of patient comfort, the injection volume should not be very high, such

as no more than about 3 mL in view of the prefetred route of administration, which is
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hand, highly concentrated injections in very small
volunmes are difficult to dose pre cisely, for which

WO e@so857et i s preferred that the vol unme per i NPEDNLZNO6/000006
is at |l east about 0.1 nL, and nore preferably at | east
about 0.3 nL. The presently nost preferred range 'S
fromabout 0.5 nL to about nL.. Even thou

intreruseHiacen SbowRnepyp ém@céweorrstherﬁaé% of érb%lra%ﬁwe administration, it

13%81% o&@fe}rle?l t RERS ec%l'oh 'v‘aﬂﬁ?@fsend’r hSor® rtﬁafdei‘tfo%gﬂrﬂyt @ﬁ the other

mni's |on |t ma course be possible and
hatsie thighly moh&mnfa’&éenpﬁtlmrmaveny rsataillemlsrno$ arti difhadistor dose pre-

ChR 0 P oS Bt R RS AP RPE PSP if Bidoash ghout 0.1
%0 e Sﬁefte&%l}pétl 1885t ABEM 0.5 N2 TheOpres8nEl0SRbst prefeiedd range is

as subl i ngual buccal -, or other routes. Anobng the
frogedbeit parmehteatkdut 2out-es besi des intranuscul ar and

subcut aneous injection are in particu |ar
i nt Ba¢niongh inttantusall@siroubiytaneons rregcrtmaaf theymierppagticle compo-

PS8 DD AR by bPERR sl g vt

11@%%@9 of @éﬂd‘?ﬁ?@ﬂign@sr & dlﬁ%ﬂosidhﬁhisﬂdﬂ ,thél\btbrﬁlbbsifﬁﬁh@ $hrough other
that they are fornul ated and processed to neet the re

ropues: dihese soudds qmrreqrf: dypiralyoraigieterad rontes, Syt pay also be the pulmo-
néﬁgw [ ,ggrgtglsuggsra? - O a8 %Rl ?xﬁfn!rdcgfsd droth&SroiRks OAmong the

I n"dne” aspe ohgosition, or it
ubéfalpareste rduies besidss fnh@muwhﬂm’ranﬂ lsebasaposs injrﬂnon gre in partlcu-
made prior to admnjstrati o nmust . he ster

I@rrratrh@rnoaelpe&ralesmél %@F?ﬂl%lﬁ‘il sartpgiels pterstifie L@P@dﬂ‘fﬁd@eﬂé‘m@ﬂ m-
&fo gand tolerable for parenteral administra tion. In
L T her aspect the conpositions are fornulated to

o T AT e e o
aldﬁnﬁlb@aticﬁglvﬂﬁcloineahm tHat Wy 41 féﬁﬁu]ratpdsamil priogessed to meet the re-

Furthermore, the ul d r.oxi mat el th .

%rry%rears&érpéaqntﬁ‘rr%hfg)éag Ot ich SRR B fah B vlined in

thd }tﬂﬁg‘rﬁ 9Biab ab. Slel &Pect Phef BhRkivion! Heitd eﬁﬁxém the kits
sition is i

conp e region of about 4 to 8.5,
ﬁmn@vmﬂefhemoamoymm it mede prdton adfipisiations st be $t61516 In another

%Egcﬁ %F’vg Plteﬂ ﬁﬁllfs b%ﬁe %CE (lgal IFr;ysa eteaqlfcjlet ﬁei‘/asr);l@o{o?ggl%g{ al tMmlmstra-

tRAC eR bofdk el hpeitd tiaddnhysitivnt ake fampladetabd yelﬁa&:gd isotonic (or
wat er, even though ot her_ bioconpatible solyents. su

igeosanaftighshch g d tﬂglonp}f@bg)qltelrﬁ@ tg1508 srOsme{kee 1 P18 ably in the
n%%%oclf’ 80t D4R adf ﬁgﬂfn%lfﬁé’ F‘ﬁg{eﬁr ‘gf%?;ﬁ’ SRoifid be abﬁroﬁlmately

re pre erred em bodi ment nstituent of

inhe Iphgsiblbgival fange in srder) i ousid qrath mdoktcalnmtczlefmycef W injection.
of organic sol vents. On.t he .ot her han

Prefesatr the pBholgpe Gemapsiiisnis R dteeian © SFEH i gy more pref
%l'gbl#ﬁﬁftﬁgre on%?‘iﬂ(ﬁﬂst@tooipi.' m se the properties of the
or

ation, such as the
The microparticles are usually rendered injectable by suspending them in an ap-

propriate, physiologically acceptable liquid carrier which is preferably based on water,
even though other biocompatible solvents such as ethanol, glycerol, propylene glycol,
polyethylene glycol, or other organic solvents may be present. In a more preferred em-
bodiment, the liquid constituent of the liquid carrier is aqueous and substantially free of

organic solvents. On the other hand, the incorporation of other pharmaceutical excipi-
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tolerability, the performance in terns of drug

rel ease, and the stability. This nmay be true for both
W b@omsoapparti cl es thensel ves and the |iqui d PEF/NLEI06/000006

Ei t her phase may contain one or nore additives which

are physiologically tolerable. Typically, the

i.Cr =Gl es ' : Ra (0 j

enflgERERAIEE, FoBIE LFRHUBRENAREL figtisFol SR, St os he
tola@piley. thd pérfordthnet irftermsndf drog eclpasef @datbl ptabilityn Thirowey Be true

to 10 wt . % The rti [ d.the vi it f th .
fon bejhitle mpaaraclag @%@V@% 31'1 ﬁ@i‘%‘l@ E?e%l\é}-ts%a%? Pﬁ%%tfﬂae‘/ Contain
P rguras vent ! D1 Te. A o
ot Bl BiSk A B e B P et ombog ot

th ' ' t ' ' bl € f -
OTBRETE PR S 9B Yy B K0 Lt fom 2 s
pehsibii antiscaslidrpartiglecdriten ofispprgx.al @RQ wt.2%, @dreengipeeferably from

oSBTl b S A B BT ST U] Mt prre
blf géeleété@{b HIfw kY ﬁ&%ﬁ@ﬂ withta FEBMIVER EiShdtdld, Qudk @bith 8€0 to 22

Interferon w a stabilising excipient or .
G meadienbit ammthef prefeciepicathodimentcthepariele sire andrthe gigcpsty of the

. sugar.s,. suga | cohol s, ' i ds. f . . 3
g Feiole SERHaplie @ el o AEEBER 8P Rl i Hiecton vsing 2
023 ®hégdi@gent s, buffer salts, ac ids, or bases. Sone

of these excipients nmay al so be useful for other

Phas RAGHY, B& biéﬁﬁarﬁ@l& areSdéSignas fdrGetdHstifNiOn ubi@g sterile isotonic
tolerability of the mcroparticles or the suspension

sodfvem eldbridd solnbelufotrieetiva. pr operti es of the polymeric
carrier or inprove its stability, it nmay be useful to
f urlt trey bensefup tr stolslismibe drterfenoa withas stabilisingexcipinnpor combina-

forping .agents, rel easenodi fyi ng agents, i0f . : )
tioq 9{“ gsagmgﬁﬁ,ss_uc&&s 208:0F TOxe, sa&ég F‘%%‘I% gpgagnalgc}ho}sh gmino acids, pep
tidasC hRIBAAS, | fol BRerdhRRESUERE BFLPDISHEIR, I03mdtic agaagUsiffer salts, ac-

carrier, the aqueous carrier may_ al so contain one or ,
idsporebaptsy Sovlesyitkesk leycintenisapayadlp@ be usgtalcios ther Pharmaggytical rea-

dependi ng on t C . : .
<8PSR e € R RS R Bh 08 B oagRon hor
Tb hestulas diepropeities of it golymeriaqareion sr taprove éis stabilitps id may be

a dr%)[conposition conpri si ng tE}teS.m' cro artéol es. 1
usséletor frdhen iGOERATAIST TSt & BOFT RIASHAFCTalO]) 'OHTHIE §poply> reicase-

m%a&g{ﬁlgsa?gﬁg,& gﬁgjdgﬁgg{ar_ti cles are quickly and easily

rec Ituted, such as in no nore than about 3

M ML &S idfhel i 0 LY Ri@BoMtcR0 wiRG RRESiA them in an

nor Oﬁrv 8@2@3&@ Oﬁéégdé(ynn@? tgtgt ﬁ%ﬁgg%gﬁt 30 secgﬁegls}@n ?m
afURID asieqf the atyesduk abfrier nsgfalso sonthiacirendrsmorecphysielogically ac-

pol oxanmers, pal ysorbates, phosphal ipids nd vi.tamn
cEds SV GHnth 1 1fae GoRBUPEGATRS P T ehRE of i bRe form, 2
n%ecféﬁ%{@%?&%h&?ﬁs Kihr SRR oS tiinkboritsd Sl it |tRS aqueous car-

escribed above. In this context, a pharmaceutical kit

rigayr o dedriynednposition comprising the microparticles. Selecting an appropriate
surfactant may also help to ensure that the microparticles are quickly and easily recon-
stituted, such as in no more than about 3 minutes, or preferably within about 60 sec-
onds, and more preferably in no more than about 30 seconds. Examples of potentially
useful surfactants include poloxamers, polysorbates, phospholipids, and vitamin E-

TPGS.
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as a set of at |least two conpositions which are to be
conbi ned and used for a specific therapeutic,
w@e@emsiTuve, or diagnostic purpose. In the preBERNL2006/000006
case, the kit conprises a first and a second seal ed
conpart ment which may be nenbers of the same or of two

di fferent, primary packages. .The first conpartnent,. ..
conp # SBtheF RPRGIRR £ R SSHoR PHIS 3 FRCRSTBRE kif pymprising
11 ik HaBicl ML E@5ed MR vE SRIRE c6RBRAR HHRMacERTEM kit afayast defined

aqueous liquid carrier for yeconsfl uting this dry )
as erspoef atileast iwe compositipescwhish argriochepnmiined and used for a specific

uspenpsi on. tional | 1 he Kit ' t r .
B BHrortRh O owosuh Bimist o YL Brshiee R by B roprses o
filstrindad datond b&alsd Bshpatrhélt| which yhay Bep@embesrofahesdrhs ed of two

in the first conpartnent resenbles one si ggl e dose to )
diferpj rewnasy pagkngesstha Tiupt serapprimRat ceRmpRERsCBRsaRPRttien of claim

i i £ r&d
1 R B el 1 o R s a aqvons
lfduirs entibly fdrazsonstiaftangy this dryecaropgsiionmang sn dojec@ablei microparticle

nore than one dose to be injected at one ting. [
SERRSSBF S RIRUYc et it FEEBALBRIOT GROTe TR, PFR gtrinp st and the
sEbditcopPURAEhieNt is fromabout 10 to about 150 MU,

and that the volune of aqueous liquid carrier in the

secqug; ' i ' edbBpartment
;o EOfcROERAS ERhndily sy KOMoBGbR TGS h'R, ASELoparimen
radembilesCon® sirigl¢ dosettote ifijented, Afdeuskally flso thresecpmdedmipastngent will

ol o GG SHet podied) Lo RO B &, LS ! 14 st com-

Partinseht. P6hehilp 166 GREErre® BRACInRIMfen YNt ARG SRGYe than one dose to
di fferent chanbers of a sin gle device or a single .
q%@;on in the first

by injested 3 anpieatifae. Kdp teusaprsfasred: thetytheeppnisat pfdute
chamer s, .of fy ..
PRARFB o AL B0 Y g TR EARGRRLR alons i
QEeRdn ahd sitoad domphitmiest which @an ibs rembesdawith comediei isrfrom about
as it does not require the rr}]gndl ale of@%eveial
Q3 mlatoribeyt 3mde in RREEHALTeR AP G Bl ©R0OBE2 mle
drawbacks of such syringes is that they are costly to )
pr ovibgit farfbernrgvides a seanadary eackse whighys suitable fpr accommodating
Li,.able.r ' ' tively, the two
eci:lgrsréf}g)?tsﬁtseﬂf{é&g?ﬁggééét‘@?%?é%%ﬁ%r@%bers of two different
primary. containers qr packages. For L h kISt o
GO S bR Sre PR AR ES s Tep A ol tatbbit ot a sin
Fle AePBa b h Sin@lecHmAs pdcRipeBYr HQnlQ \thelegay be tietvwocmmbers of
of a sealed bottle or vial from suitable_glass or

didnal ghembemeyrings. dheadvantageqef prebiled dual habplsyrnges is that the
Lded i . [ r o .
B -l BB 0 Ea AR s i
sf/sevargbcamtaindry andercaepti comnpiionsiedte ofshpdewbdelts afsueh syringes is
ottle, vial, or anmpoule. Optiagnall b?ne 0

hibgy Aeer oSt tQiprgVide. and, may not always %?org{ﬁletteha%d reliable recon-
&ih@s:d. N ecting

Alternatively, the two compartments of a set may be members of two different
primary containers or packages. For example, the first compartment comprising the sub-
stantially dry microparticle composition may be provided in the form of a sealed bottle

or vial from suitable glass or plastic, and the aqueous liquid carrier may be provided in a
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devi ce. Upon conbining the dry conposition and the
aqueous liquid carrier, the readyto- use liquid

WG BpesTI#DN i s kept in the cartridge and can beCT/5B2I®6/000006
into the auto-injector. Again, it should be enphasised
that either the substantially dry conposition in the

f h
bot‘glg){\agl ﬁjggt’ﬁg%ﬁr%m‘alp ?e er %}1@%1?%}{? tﬂﬁJ @%er eé%rflhﬁ{t is fe chamber

pients,
of S#&thgdand tHelseéond obﬂiphttﬂ@nﬁg@iﬁdi\ﬁdectasra“taﬂﬂa iad, or ampoule
preservatlves aci ds, bases, salts, sugars, sugar

@Km{ afly, 618 é‘iothé%ﬁﬁmeﬁ ﬁ;bdésigfﬁ@ﬂ S5 adddlrtiridge dénas auto-injecting
ners; buffers, polyols, proteins such_as_human

devien lifpoal dowpiing &mﬂrwcamppémgé rad theaqugpys iong saier.dhe ready-
to-wq‘fqugf sgsg}sg)gl dfﬁ) ﬂ{et éaﬂ{n@éa 2dcdnR lﬁgdé%qgt% thé Gtodnjector.

o yi e reconstitute
su pensj ch | sui.table.fo
SRBEart phoulf bf B @Wd B8 S s P00 oSnndlidiin the
ﬁr§ SQ&%%E&' dr¥hd SRR li Lﬁﬂ lc8dHie oot ingdy @nq)riseme onheme fur-
I stered parentera . The Vi scosi ty shoul d be | ov%ases

thee escigtentso sadh wﬁlilenp eb}tlklé\ﬁ ageRl, SFeEaiSe PESCIY LYy A8 dr
salgr %ﬁg ! B esﬁllgd RLo1d ra%L a néé@gwﬁs n%gfyxﬁiaﬁ{s %Qlyﬁﬁa'r'g &uffers,

even W gauge. “AS used
o@@[seFfmelﬁb@cnapmnhm sgtumfanmnmgamﬂpmum ed refers to
rheo ogi cal properties which allow the injection with

t hgns BREEShsstitRedntrisiHpetheiniibaipbrtichs wind ithgadqueous liquid carrier
|nject|on force of nore than about 25

arem(btpmdatb Iyyald il h@onﬁ@gﬂe@ GPensnsigR Spueh is églt%bﬂg?%alﬁ%% i.e. which
is i?tgp]gereé 1vre]: 1s§foﬁ% qli ﬁg’tlc?%ld%r:h%angndlﬂﬂ & bOR Mt dhtsPwhich

nor e an about even nore
arPtRiewas ydrmmslnerem pinejiecdliyo Mhe oiscesityf shouldis vt erowgh to allow

about 15 N, to allow the adm nls ration .al
1nJ|§@'f|1(fbeﬁbd1 r@yd]ﬁ di7 §ayge or ailorB Qf?f%ﬁf’lg’ \Xﬁ% a needle of 20

gaﬁgé of Lﬁk éﬁ/ w?ﬂhn@i’ié(edléx)f 92’ lg%ﬁﬁe @b erein, the capablhty of
prereq S|te or such needl e sizes is that the

beftigaairhimistartd tdfersrtb ahoylagical wropertips whidhf 3llave the ipjechigp with the
ro icles do not.agqr
soPReeh Ferdin T el R B SgRr PRE oSl tap sbow 25 N

t aver age
M@f@ﬁi%%&&bwfth& WRedIBdiedli pripeficsinerapptet, aides nsdaﬂm lsnte rselected to
g er than about 200 mm and nore er grabl
enahle ingactjen ofithah Saree 90 npgnatsoihan ghautdf even Ore Pre erably

ﬁ}écr O%%ét%ogﬁoﬁie Hnd 1581'6' R4 hdAN Sr@yﬁob‘ﬁlow R AAANIBYatBWYalso to

uce mcropartlc es from
b pBHomiEdl by pbﬁc}imc srsesiCor patidngs who aye doy pargicularly sinewy. Of
cafeses Sﬁéﬁériﬁ?r@aﬁﬁé’%? ork BEUUS et g dipgiels? O e Micropart-
01E§ & ﬁffﬁpil ?ﬁgy VAL the RicFIRHRIAT dd GbeSzedétdafeueeshstitution.
| on-

yased met hod whi ch |ncIu es the steps
A@fménﬁonpal abave rtlge aveightidveiagn Ganpietr of dle apjority of microparticles

slg)%gfga Sllaﬁrj]gig efr etécﬁl? gﬁgl o nzgxlq,dpﬁ?reap%t‘e{aﬁ e}’ b ﬁ?ﬁfquﬁge of about

3@k gﬁgﬁgﬁﬁ e polynmer and at | east one organic
vent (b) solidifying the biodegrad

The microparticles of the invention may be prepared by any method known to
produce microparticles from amphiphilic polymers, such as by spray drying, coacerva-
tion, acoustic droplet formation followed by de-solvatation, Mspray freeze drying etc.
More preferably, however, the microparticles are produced by an emulsion-based

method which includes the steps of (a) preparing an emulsion comprising an aqueous
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abl e polynmer into mcroparticles by renoving at | east
a fraction of the organic solvent fromthe enul sion

w@e@pasad’ in step (a), and (c) collecting and BPETND2P06/000006
the mcroparticles forned in step (b). The basic
process design is described e.g. by JM Bezener et al.
in J. Control Release 2000, 67 ( -3), 233-248 and
inpaoplEse comprsing thegshyeingredientsandangyzanig opist plase comprising the
Ly nepr the biodegrad-
§Faifi S LIPS, Gl PILGE R0 ptalmg o biodes
abte Qi)l}@ﬁrtmtbl mﬁ:r@aeﬂdlcsrbsedarﬂcmg ainleast giaﬁhaod;lop @[f yhepregaic solvent

fr}qg)&rlllg\émﬁ{qﬁ%%ﬂ %ﬁ:g!grzg % gt%g r(%: chi gB lé%fl? 1 ad HS %Sm%ropamcles
f&ﬁfeﬁ'lﬁ E\%é (). T8e Bﬁﬁéﬁ‘o@esiQieMgﬂlis dagstibddee. %tb}ﬂ B8 Rezemer et al. in J.

renoved fromthe per sed ase. This can

(Joatra]cRdﬁgﬂm 20006 D(2-3), 38%134&fané a|49@§9, @dtlr 5@mrelnR%1|Pase 2000, 66
eaili Rt e %%Eﬂ%@%%f&@g%&e‘%ﬁs oA

dified_t h t t t '
EHERDETE T el —
u%?%ﬁbﬁ?lsﬁﬂé pERRE af firopltes B MNRfueeE diaRphiiRrphasa tpbaler to solid-

e organi ¢ solvent has sone noderate water
ifyi st pantmley the ogiganis $Q§ﬁené rmbbsé bgrak ¢ast partiakly symeved from the dis-

a
pg%ﬁ&é’g? P OnhﬂB? c?lﬁ)e{)eog‘rcgcg ta Wg%ﬁg@%@g{(ﬂr@mn or solvent
gﬁﬁ?@@dﬂ iR 66m1§1h@t10wbﬁboirhh Sﬁ@eﬂﬁyxib@tlmdnéanedﬁldiyhe contlnuous

ing _one, or nDre organic s | vent s re. mscib

agpedys e is wlﬁmomcb reabmabg Tt 5uBpla AP §f Sifacting a

sﬁﬁétXrﬁla"I‘ %gﬂecﬁtthé %f’ o‘?\r/&l@r(‘)'foches Qlsy&Bsd Phask Nordé:aRRIE ad the or-
or exanpl#®, ethanol, nethanol, acetone,

gaﬁﬁ[ﬂod)\tbﬂt had m’(mhodmgte b@tmﬁcﬁdﬁgm ﬁll@mrw@h@e increase of the
Sol vent, evapor

3quERHSRhasH ey &g' (ﬁfoﬁfegp chﬂ? s@baT Hlia %xl%ri%bn%f) & th? g% a[mc phase. Al-

tefHatiVa D Cle LBRPEFARDST the teR DHades Iﬁ@}ebé hedifled Hyh&ldmg one or more
organi ¢ phase, but nmakes use of the typi

cal
Mgghe Bolvatpts usrlucgh we supablsrwithwatsr.Jui et Gbfaetel appoohents to dis-
sper 0] S 0) hanol,
s&h N c? gigtrgcéqﬁe orzéﬁni;c \Elggg%rtc rr&;tn % dlgﬂ%edoﬁhagﬂ Sﬁcg'?égggﬁl{bge, ethano
ﬁ@dhuﬁcﬂt ad@nepBorepylai@hetimaljpe nsedemchtingosalverist ai n
pol ymer con centration in the organi c phase, the

POl YaMert @uapbirdtions ot sthéer lemdl docs|m@s rajuire filnr adelition of any com-
is inportant to note that any sol vent evap

parsnts tosbrect ipfheses e SomEHiony AT EPREILeY el BB ghase, but
%{a]aeshu tﬂgg*% lgtl’élﬁﬁ{ gf:g'ﬂgliﬁ | C‘? tdsQite 3% tH€biganicsolvent of the

in ctive conpounds into
Hiéper%&ph’b@a il terhgBison to thay oﬁthe dqeemd\phsma by applymgaa yecuum and

the organi ¢ phase with the active ent di
o5 el §ie organic rly s oyl PR R St bb¥mer con-
érftfaﬁbﬁ'i‘r‘fﬂlea& Bﬁa@@' thi ‘bo%‘i@%lﬁ&iiﬁey\'aﬁd m‘i@b drﬁtl@@are formed. It

Into the aquedus ase when the enmul sion is forned
Beinoputtant toraote thatngryuseiens fevpprrations of thes@ierarsed) ghase will usually

g%zutiegﬁg praers]gncg r0?{'h%lmech%rlfi(s:rrrll of'so vgr?t éxrt]rta (I CAs QUL whi ch

In order to incorporate hydrophilic active compounds into the microparticles, it

may not be advisable to charge the organic phase with the active ingredient directly.
Firstly, this may lead to poor incorporation efficiency as hydrophilic compounds will

partition into the aqueous phase when the emulsion is formed. Secondly, many com-
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be incorporated according to the present invention,

are rather sensitive to organic sol vents and nay
whewonss7ehacti vated. It is therefore preferredPCTAL2006/@00006

interferon is incor porated in formof an aqueous

solution which is enulsified into an organic sol ution
po%ﬁihﬁltols%imteresg %s%%PaﬂgyﬂEﬁggégga&fe eﬁls Y}?ﬁ Pﬂlegg@*ﬂﬁﬁogs which are to

Wﬁteﬁ@d&ﬁd&gﬂb&h& pf@eﬁtanmrmon are rather sensitive to orgamc sol-
‘water-in-oil-in-water" (w. o/ doupl e .emul sjon

en
veRta ARY Iy RegpmerBactiypipdnkt I%Sbﬂ? iRsRLeged §13ﬂt61éfmnteffef0n 1 incor-
poi? PR BEh VP a5 ﬁe s%ﬁftﬁh'\gﬁr n & §1s1ﬁéa%iona[hec5rgﬁﬁb' %Q}ﬂlﬁon of

ase conpri si e I nter ecomss encapsul at ed
the bibck bd)’;mlymblytqurm m'watelpmmll"cmslsw@n whufh is f[sabsequently emulsi-

resent referr anlc solvent i S
fie 8 anetE RyAREre BtIe 0 APy et HECGAGIAIE PHLD ditble emul-
s1oth}%V¥'aﬁ‘SﬂﬂgSélﬁmh@§ol%r@/eWréBﬁ6ﬁ|& s@%hﬁé@ﬁotaﬁon step as described
di chl or onet hane. The pol ymer content of the organjc
abpyeathe inagr agaequsathess eimyising tha dntefeontbeeorpen spsansulated into the

03| ti on 4 the organic solvent(s) which are
pogggp ﬁp§ﬂ) gﬂg%nd may range fron1about 1 to about 300

t h h
i notnﬁé)f'\{ﬁﬁ FEoSF 5%?5'33 d %rggxpgosgﬁrgﬂ{ HSVF rﬁf %(ll;or&ev glymer
anfl @ ?@W&elﬁ@aﬂl@ pBRRWS tHéQ/vﬁE{nEﬂsmmoﬁ Wﬁ)/ﬁ‘/&ifo@blef@ﬁulsmn is di-

di chl oronet hane is used as solvent. The active
chlonenethipes tThei padymen eontent affthe 9rganic Phsefasa ity according to the

sp%:cgﬁ(g l Q%r?e% c%g{p% 1%3 Qrhe 8I Iic pg?l:% rgf vﬁﬁ)(%hu ﬂa%'am\ﬁqk Q@ed and

e org ution

m#B g Fronh tabohitet om aB@ltLHGOQﬁgAMy Mers pﬁdfefab]se thebyolymer content
excipients, such as_b cid e buffer.salis

Shpwd dBrndbE e sk AbSR 04O BPEE B/ Dk Bocvegr Sy abdut 100 to

ab8SM0 rﬁg/?gﬁ ﬂ* e S AT MG oRletHHRE & $RH ta§ sol%{gar S,

sugar anlno aci ds etc. Some of these

o SR IR 0 U VL5, PRt n e o o

anmlaechsemhftmndmt}lﬂmemlﬂmﬁed attothe aganic @obmdr islutioum. 'EMaqueous
.alfa-interferons, readi | |nco por,at ed. u
in{eHEATy IO B SeTETe0 P GRG0 R Iat TS, or butfer

OdeWhinOFTT 381N B by Retno88WL& P Such
Saﬁﬂgg&ﬁm\{égﬁéﬁgﬁfiﬁé neo fn(L}ﬁI her eexcl gfbgntos he ch s one of

moret sehtf, sugarscompae atcobdls,tanaind paids etty Pomesofthesseexgipignts may also

%?ag’g 1‘[:()% tﬁ%féllgslijf? n%@e &Faﬁh?rﬁgérg%eiﬁgg E eg ontlgﬂ‘%’e ]:)wgge% it has been

foafd ead interféron! iRl Besdrfi@tarthe bFpadtbtfedods, a0 Qﬁrréa(ﬁlsf inbdtporated
the case of the alfa- interferons, for exanple

usinghtherv/ ohmdoublﬁgemlsﬂ@mfe&bmave ysipg apmale %eowpmferoawluﬁon
/L. Th
oo B R K AR o) B gl o 0

of ’I’he infd %H c(::onQenacl OF the inner aqueous phase will obviously influence the in-

terferon content of the microparticles, and may therefore be selected according to the
desired microparticle properties. In the case of the alfa-interferons, for example, the

content may range from about 1 to about 100 mg/mL, and more preferably from about
10 to about 50 mg/mL.

The ratio of the volume of the inner aqueous phase to that of the organic phase

will also have an impact on the content of active ingredient of the microparticles. Fur-
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will also have an inpact on the content of active
ingredient of the mcroparticles. Furthernore, it may

WO pdob0gIT1eE ot her i nportant properties of the pRCT/NCR®6/000006
such as their po rosity and rel ease profile.
Therefore, the ratio should be carefully adjusted to
the desired product_ characteristics éﬂ each . i ndi vi

theemere, itmashiaflpenge ether HFportaat proRrfes gt s Rartisles 45 Wheir po-
rosgtg ?H(ll 961@&'3955&'11@ rﬁe?%{n%c daiRs Qﬁfuﬂi PlcdrbrufIdad usted to the desired
erences di scusse

above, a volunme ratio of about
prodactt hapltistids in chbh fidividnalagss 3f thephatares of dheymmer aqueous and

e e R AL P T i
\A}oodf‘ a@Qﬁ’cult §-to alﬁ)utt 9 QQQHﬁleﬂaqueé@s phbSe Sbipahiciphesd) has been found

o/ w doubl e enul si on, dz be useful to incorporate
usafel. drecoming & ahé lof See sraﬁ@me gnbedimsaisaihc YRluperptieds selected

o5 ol - SRR T ol ocul es such as tomic or -

ool JRotiltegRe &y ARt cp EoRaL i S P MolpblatE one o

Rk Xﬁébf‘ﬂéérs %wﬁi@ @ﬁffaétﬁnt%)r&iﬁ&ﬁéﬂ infditl louteg ag@doab lpRasef Useful stabi-
stabili1sing the enmul sion w thout having any, sub

liseamtdyabe shoall amphiphilicanpleetles siehasdonie & pRIoniSYERCIRgls or de-
n the fina r e ol; 1 al-
t?fg%‘g[ S, 43§ Su{fa e—actlv% o%ﬁ% ar#?\r}e{)&éntp&r’ é%l‘é%s%ele ?%1%{1@;@ ?me a
cl)ﬁoloi@(ﬁ sefil Qﬂ&i&wé capablé of stabitidingahe emuthag‘r withotit having any sub-
ydrol ysis from about 80 to apout

spercAaBmeni} e b Sl 8PS ABB et oF o D tal Ppgegt Useful
p‘?)g}w)ﬁé’el1 g%’clﬁg{?l%é gﬁag Hrfagf?/ '3% a%ra éjfnofe%ﬁﬁr defdhY fanging from about 10,000 to

e us The content of the
a‘bbalbi inlllhen dnd Hake a dagree oﬁhjadmlyeh@ p?@m{ gbawh 80 ite abgys BP $a, and more

SALUE) 55 bt 5% M o 5. A58 SR B o

fﬁ@é Yive ﬁbl}@ﬁ&ﬁ&?&l&,m%%e @3ed " Phconitdnt BB herseabilésef froli’(e outer phase
about 0/1°to about 1 -% and nore pref?rably n%
depouds @ is Qh@rrab'sd metige.gs wefh s op the @akg andsge WWF‘HW of the dis-

rr.ol i don I
Ig e organic pt as an%gzrlr%roe p%ﬂgf?érl Q’Lc%h&%r B | a@ﬂ%lellt 'irQay range from
#0410, 135fa%uth % wikg, and ﬁforcagmﬁmlﬂyﬁ}mabmw ﬁhsd)out 5 wt.-%. In
contaln urther exgipie ch as buyfferjn o
e eptei Qf Pabet Yi PYEP fiadeo Mooire g€os dinns we 1 BoR 30 we-%,
%M&ﬁ orraBR! ARG toiotiBryt omodul at e t he
op ety

the aqueous phase and i nprove any

?)cs)lm\; € ouetér 5({11%8£§ @ﬂas%trﬁgy Afso tc{dﬁtaﬂ'{) ﬁﬁﬁ{eﬁtekélﬁleﬁfsogﬁc‘hsas buffering

e selected fromt
Q%dﬂtsp oﬁtﬁot&ﬁhgms smgascﬂverss,l g}nsolabme lso¢tsas ethanol or methanol may be

osaccharl des yecal s ther alc .and anmn
seids mad g ey de s it o e dselis A, SRR Solvent ex-
%tﬁ)g; s‘ijﬁr 1Sth]H bRt A rBeAR HEm@eeaents hap o btarifle, be selected
0 any buffer systempresent in the outer
ﬁbasbhe widup afisalts; eugansmummmlsmlm@gcbandes glycols, other alcohols,

and amino acids. In one of the preferred embodiments, sodium chloride is used as an

osmotic agent. It should be noted that also any buffer system present in the outer phase

will induce some osmotic pressure.

It may be useful to adjust the osmolality of the outer phase to a value which is

equal to, or higher than, that of the innermost aqueous phase of the double emulsion. In
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It may be useful to adjust the osnolality of the outer
phase to a value which is equal to, or higher than,
W@ b@b/0gd741 he i nnernost aqueous phase of the doRdI/&L2006/000006
emul sion. Inthis way, the osnotically driven diffusion
of water fromthe outer aqueous phase to the inner
.a 0 . . t
i Y45 I8R RO E PR A5 5 AR e el or3gRERR, phase to the
inieP asdouy phise tnfg, e largepadvoiddde Iftas veeh foyind dhat emdh diffusion proc-
extraction and/or_solvent evaporation in a subsequent
esss@); Inquerse thi Betepisy Py thermicronarinle formpd dyy sohveng griggotion and/or

so@?ﬂ@ﬁ}éﬁoﬁﬂéﬁ% b SuBdiqtSttater. MSHRRERRbIR Y 0SXGRREY $M@b outer
of the” I nnernost aqueous phase, 'such as by
aqens iphasedis iadmpseddo wnbstimtimlly dacerd that efvibe imfermbsiiagqueousphase,
bout 6 wt-9%.The r.el ative, vol yune, of .t h ut.er phasg
sudh by Bodbpetive fodifpulorie f At it s Rt BT o,
the_incorporation of the t ot her. phases, .and t hus .
depéndelaiys o Bﬁ‘_et‘}fé{‘ﬁ s é’\ﬁgWomEﬂrﬁ?o%eﬁi"F%rf‘ ¢ ghg minimal vol-
unf'@8sd fdr%@ﬁ‘fc&ﬂf&ﬁtﬁh d¥thd REo BMhEAPRDRAS nAMpEAR also on the
out er aqueous phase. Above the m himal volune, "the
natr¢ aad compositornbf el ehaspse oupartiotler optheswgirgc iphpssr anghithe outer
rimarily [, Vview of .t ubsequent sol vent raction
aafigiporiad ARnE B 2Bl gURRe S &R o he 3G outer
ph¥&d #d i pBiftarit PEnR L In FigWasTube AlRERichSsdlwng extridiian ahfat solvent

of the w o-enulsion to be incorporated therein, For
evaparAitreprocessntyually, the yaume of ficcauteisaiquequserhgse sHarger than that

- r‘ .
or 5L e S Y ST AL b PERERIEH b ol Rast e
lange @p deatalnne of the ke oicnndsionV/Merpuéferably, iy abeut Sao mbewt 40 or 50
.out using conventional high-shear equi pnment, such as
tilgesA3-1ai88ed rotor-stator devices, e.g. of the
Utra-Turrax type, if the active ingredient is . )
re |Ta‘xeinr@rayat§maﬁﬁbe fnnes Meenempulsioremay e giried; quf usiggsonventional
. | 0 cToNE:]
B A e o T S
typé,ghtiehedve argratjedtds rdativety stabletto ahedr fatcer To egulsify such emul-

.equi prent may, be sufficient._ The preparation, of th
Sigf i A, pPCRPD PHSE FORETISNE A SirBFEAUNROP ORI Fisy Ty be needed

r . . . !‘ o . % f . . h
A o T O

prepyratigrdofthe vdoneind pretwsumdsiothis wefstaply ednglucted at room tempera-

emul sj fication thod used with influ.en t °
o 0 i (e iR ba e dntrer Dyt it dfbug eC and about
231Pg pAEAthdMak Bres@itél OBE06d1Z,etharRensdifeatdhshéthbd ub@hwith influ-

the mcroparticles. Oher factors to influence these .
ensgibmcsaling aywaghdiagsiep gad disrution of He digrspredibyes, and the size
atﬂf?gee aitstrﬁ)'ﬁgb{? oP@hd LMbALHERE Rk f'a?to?%1 td Hﬁlu?ﬁ&afﬁ'ege arameters

sol vent and the type and content of the surface-active
arstthd bdrhpasitidng of ke mespetivp pases, dihe pretidullirfthe agtummoiothe organic

t he pol yner dissolved [n the organic phase to form
syt a%ﬁlettm g gopipnpef the lidens-a5ive w@gﬁ?f laf%ep?}?t%ftl?haﬁe-

as {gﬁi mary_ mechapi sm This _can be acconpl i shed .

e solidification of the polymer dissolved in the organic phase to form micropar-

ticles may be induced by solvent evaporation as primary mechanism. This can be ac-
complished by increasing the temperature of the w/o/w-double emulsion under stirring,

and/or by applying a vacuum.
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by increasing the tenperature of the w o/ w doubl e
emul si on under stirring, and/or by applying a

wo awa0si7Wbr e preferably, however, the m croparPCT/NE2006/000006
formation is induced by a step which includes sol vent
extraction. To do this, the outer phase of the
w o/ w doub] e Ision is djiluted wi.th addjt.i onal .
aqudbers pg%‘%e_tﬁbﬁgﬁl?vm%thﬁawr%ﬁ}% tothis iadyperl By agttep which
iBMB8ed St bE@lctibh T §o BRIRRSbltkOPhakO of i tw/Bhw-1B8ble emulsion is
outer aqueous phase. If the stabiliser content of the
dilntesk with additisnad mghienius solptiers which mayf, foptiowatlyl e siinglar ot &reen iden-
agpeous sol utio ich.is added for_inducing ihe
(G Pl o eaPiicPrig s D s e R mpatb Bt copfgp of the
Juért REosst @hilsioh PBAse iP8utietenell NBsh, lidhsuebtis dotution which is added

recomended t hat the aqueous solution which is added

fop indiicing the solvept ¢drLlign Rracessempy gpearado, coglaih ary figther stabi-
| | . .
e AR Lyt 96k en BB 68 10 v sglifon,wijh s added

@dtadiss an osmstitally hetiveihgledient, anyh asod érangreadits Rtigars, sugar alco-

between the ipner and outer, aqueous phases, of  the ..

@%&ﬁ@é@ﬁs Al ely & ¢t St 69 P g Apip fagiiSoff Pidep to maintain
Smibifef grQ@i%ﬁtebet\%’érﬂ BB 3hike¥ anll 'b%téi‘%ﬂﬁé&ﬁ% gﬂi@ie‘é rQRe bBuble emul-

bé added Tay al so contain a cosolvent such as nethanol

sdon, einf ameVvoidovater diffidier intg thegendr. phiisee Optibualty, dfe aqueous solution

aqueo solution which is.added.to the dquble enulsio .
PICHRa ey st ol s FR TR ol i Tl ) fotring
frhere conducting the solvent extraction step. Mre
preferably, the volune is fromabout 1 to 5 tines that

of tig winuat 6f BRusiu Rolulibn WRYCHOS 2284 16 3R Soub®e @Hflsion is typi-
the solution slowy under constant stirring to avoid
¢adlycat|ledsh ho hayge ae thay ofithehémulsicn bedars sbnduoting drmasdlyent extraction

a

t he \t.enperat ure e el evate oL .SOoNne, va

S5 B SRR IR ol Siith e AT R PR iR i houbte emul-
§ioh. Ve flay bf ddvisabl@o addl e iutdh dihelyaaidectthsant stirtifs to avoid lo-
stirring may be continued for sone tine to allow for a

o righemogensity eWisliny b vessalr &ptio#lys rten temperatuganay be elevated
B g AR 0 e 300 SAPLE Rt Ul v, At e

sdditiaud £the phasoms sdtfitian, stilnginay dp aotitimieéd forasome time to allow for a
solidified, they nay be collected,.such as b

M PHFRR SORCR RITASURR; TS0 BF obgasiR PR rEidcberaps also to ensble
SRR ThdiSDEE Wy frbinl the ﬁ‘ihbpihue?lﬁs HaS¥ bl @iffnhl%[or? to the outer phase.

resuspendi ng the mcroparticles in sone fresh aqueous

sol UAh&nthg ﬁﬁgmgﬁﬁéa}e& TR sotapitd ﬂtég_ xﬁ@ﬂg{san%@teapsdgﬁ TR centrifu-

substant i remai ni ng of gani ¢ “sol vents an
g@ionb fdtratmm, po sicdmgwR epm@tqlr eenénifingation, tilteation, or sieving after resus-

b e B ey 855 S ag by chtioht e Ao hovld be

Betidukfeli o SI'EIFI@Vé §itah@ally M t&haiRgirBshic §619ents and all soluble com-

mcroparticles may be dried for storage. A preferred i
Beurids gvhose presence in the microparticles is not desired. Optionally, the microparti-

cles may be screened to separate a desired particle size fraction.

After washing, the microparticles may be dried for storage. A preferred drying
method is freeze drying. For example, the microparticles may be frozen in liquid nitro-
gen and subsequently dried under vacuum to sublime the residual water. Usually, the

drying process comprises a first drying phase which is conducted under temperatures
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method is freeze drying. For exanple, the

m croparticles nmay be frozen in liquid nitro gen and
wG@ivsesfTent |y dried under vacuumto sublinme theCT/NL2006/000006

residual water. Usually, the drying process conprises

a first drying phase which is conducted under

8 oW, . Y, )

bl e C B B oy O Bt B BEGA Utn b mpere
turds.i ed mcroparticles may be mxed with further

optional excipients as de scribed above to arrive at

t hghe @R Sthidréparidled Rty bevaitddowith Forthexapivnal efcipients as de-
_ powder m xture caonprising the m cropartjcles and one )
scrihedphpre toptriye of theecorpepigrr af thedpytiop dF oL e¥AMPie 2 PPWEpT mix-
mr%fcgﬁﬁﬁ%?xgttﬁg tnﬁcro@%%ﬂfb@ SR8 LRE o PR §ol'd2§t%téx9i£%?sr§e§ected from

an u rirng agents may represent the conposition
thagroop of sy facants, aesusjendBrgedgentabdsmotichageniscammipaufierio @gents may

and the excipients ar rovi.deg 'Fn steril.e for arid dth
reRrRRSIh e GRANPASHANRRTETRE ipseipim {aPreforallye o Biganarticies and the
exBiptehty SePRY¥vilBd 8 SREICRIhY ahd keeRiding & BHdubRY Méptically. Such

vials. As nentioned above, the bottles or vials nay be
posdebinietraninei ba nsentigaldu §lied it Hottlas ot wials dys mentioned above, the

reconstituti ng the er, W th phat. eut | [ o
oo S Y B e ML B RS Kb e
polwilePWal ipiednddeufiéie kiter m of an injectable Iiquid

fornulation. In this enbodi nent, the interferon and

t hen BleGHer ORI 1Bt ﬁfe%oﬂx}p&ﬁﬁbﬂ St in¢lerftRArS bevmdan the form
liquid carrier whi ch shoul d

ul 1el k .bgmgga/_sioloiqalfy
of seqcigjrctdble liquidoforpalatinn.clnathis imephtthe antetferen and the block
ner_sol uti on o di i: it far i .
BN b U € AR A8y SR ity
actéptadlé.eUpon i araltawl wdmeligased, thehpslyrrebadiutientori dispersion will
based on the discovery that the blgck copol yner s of

forme deprbisthei RS Of FbCHADRIVEtishicaie; Whisk dhe wrafren by slowly
rele@dddl %s@ﬁﬁ&ﬁ@g&e{éal%%for% E’leead[il o %pt?mgﬂih%‘%lock copolymers of the

envi r onment ormulation’i s
congusitioadofatie acaptied ateoindeed agmble ob ffofmaing) magoscopiel gels in a

aflg{ N r11j ection. A gel may be defined by virtue of its
PhyRiOME CAYE By ti es. As used herein, a gel is a

sem solid naterial which behaves || ke agi sol,i d. upon ‘the

exdreferblnithe bapidHerpulptnis compgsqd 30d adanted & b canahiept form-
5 146 e QoA BGERSR RSOl ML fproports
ussy tein, \ai geh isca $ammisole] matstiall wlyich hehmes Ekeb bolid/ipwindghe exertion of

g R ofor e i Eea S Bt PR 15 A Bedf dadh tpETnalg whicn
is%e_ﬁﬂé& Qb ith®¥icdd posht. EPHMEOWord3eh-geBls €248k wih2Bfinite, usually

i ch docunent is incorporated herein by reference.
ratttes pmably deldeiessl general approaches to the formul a

Injectable gels and in-situ-forming gels as controlled release dosage forms have
been described by A. Hatefi et al., J. Control. Rel. 80 (2002), 9-28, which document is
incorporated herein by reference. There are several general approaches to the formula-
tion of an injectable gel, most of which are based on the use of gel-forming polymeric
carriers. For example, certain polymers may form gels which are responsive to certain
conditions of the environment, such as pH or temperature. For example, sol-gel systems

have been described which are present as sols (viscous, colloidal liquid solutions) at a
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tion of an injectable gel, nost of which are based on
the use of gel-formng polyneric carriers. For
wWe@2@apse47 certain polymers may form gel s whi chPEr/8L2006/000006
responsive to certain conditions of the environnent,
such as pH or tenperature. For exanple, sol-ge
systens have been descri bed which are presen

I
e par PHGTA6 PR Cempspiares SY e igivese akheaaf%rsa%ﬁw&o?}lsffered by
phgé%legl \MQIr ﬂxgh? ?&9 ML REHAL Wife, r mﬁﬂng {i‘J &fastbatibh@n el forma-
] y bu u

ered by physi ol dgi cal Ids to a nore
tiosulin al teumpleratyresrespohsive gystoms ¢he tiniperattireonisemadfiereinjection to a

. ti . t th
PL@%E’&%“E}?@I iPaflut E T e aflﬁ%éé%ffes X I 5{“09. cal
| evel o t he |]ﬂ% ihe system Mor bio-
pr e?‘@F%\BF‘% Qwert injeclable sgfution sOmprISEs e&ﬁﬁﬁqgs@s 10

b § a 1Rjuid soluti
CaREEUERLS ol SORBLI QIBTIN L VGRL o Bfigslution o

sospesmelp,ém mdmich, latier imfigction, &l«bwlerrdlffnﬁee @wam rfrons rﬂm/\blyck copolymer,
[o]a]0)

g amotiEto afis aFert erepERTa Fitvorh it us

Th I t
o) HhE BEES sl s e et g oSl ot ﬂwge aitc golvents
vlictd h2SabMi18 @ f td'f@oll@ir%g e HIRK! QOFBF f (tﬁﬁﬁd Wi maR beBnsidered

consi dered bioco le inviewo e i ntended

baehompatibledn iviaw of)ﬂ@rtetead@i adt@lquérnttcyn @mﬂnéﬁqshuewc [Examples
TR o et Tl PRSY pioPhgiy g BB, BRRERE fbutyrin, ity

citirdte, aiButyR CREYS, dcéﬂyettlht)thled:ltrﬁtaI @cet}&ctﬁbuﬂyl tc[ttdﬂuttyibthylglycendes

(GrbYhphepht o] BB PR FETEe PN pBETeng e, ethylene

t -
e
at@r diloyleret earbexate | eryrotatdnon ethglend wikideo pruplybame, oxide, N-methyl-2-
R SR g o) Tarm) el Aot apgtetfy mothyt cthyl

186&1cainetR 1R AH8E, 3d1ﬁletﬂwtshbfbx1§$ higlrafs@k@Rean, caprolactam, decyl-

di met hyl f or mam de, di met hyl sul f oxi de,
methylatifenids, ofeinacidabdedesy mycbbqgtanr@tqmyi and| mixkyrge thereof.
ol eic acid, |-dodecyl azacycl ohept an-2-one, and

mi xtorees dfhibe quéfored aptwdihertis ehe mefhepeniseveliouit ieons or more

t he, non-.agueous sol vent | r e 0

e SR, SO et RSO SN BB R o e Motuan,
éﬁﬂﬂ@@&ﬁg Saseanlyl wihbydte.acet at e, and benzyl benzoate.

The bl ock copol ymer content of the liquid injectable

CONpPAR ﬂlb(@d’bdp%l}frﬂdi’ 'cﬁﬂﬂeh’b’off thOaa Y Ect?ol%omﬁ%&ﬁo@ﬁ%waﬂy from

60 wt. primarily depending on the precise
airoupél\n}tn‘% ®© alblout O avte¥m erivarily depsading vpribe pr ssrmbrryer or poly-

%Frs v@gl l¥, qcﬁﬁﬂt en%;i g@?f ! or?sraggfofg?l %&%g?rac%gxfetnt %sofFom about 15 to

S5k ¥5 Qel-gut this aspect of the invention

Particularly suitable block copolymers for carrying out this aspect of the invention
comprise a relatively high average PEGT content, such as from about 70 to about 98
wt.-%, and more preferably from about 75 to about 95 wt.-%. Presently most preferred
are block copolymers having an average PEGT content from about 80 to about 90 wt.-
%.
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conprise a relatively high average PEGI content, such
as fromabout 70 to about 98 w.-% and nore

wee@bessawt y from about 75 to about 95 wt.-% Pre&END2U0§/000006
nost preferred are bl ock copol ynmers having an average
PEGT content from about 80 to about 90 wt.- % The

average nol ecul ar wei ght .of PEG se t . .
e Bt ot et ot DG EERE 00 (o Bogp1oEks is typi
calgl ?06h 286 IR B dyoat &10DD| ¥nd rmAdRe JirefetabBp GrohD aBHRUG00 to about
, 000. Optionally, the conposition may conprise nore
2,000 or nore one bl ock copolynmers which differ in their
PEGT content, in the nol ecul ar weight of the PEG

se@ptnnaly, thre q‘:q;mtnsittononﬁy sempripamene twee or moge gne block copoly-
referr e. | t he . composi {i |
b SR CERER, PEPIr cofSe R BRBold A SRR R 0 simens
or ¢ BBhl Seth RImEBISETH b pidterre® ¥mbpdiatthe . ths bepestion eomprises
or nore cosolvents, surfactants, preservatives, acids,
onp gt b0 blogk eepolyugisr s, sugar al cohol's, anino acids,
stabilisers, antioxidants, osnotic agents, and
polAgaiy, the mosiﬁiono?m eoThpise] aRe pmraﬁzxﬁger gRyipisnis; pecheas one
exci pients, may_.be the sane.as di. rt he
or e ReNSRIS Ry BFOPAE T SR SRS ial s, B Reohols,
arrfthé QEASL dt¥liders, ANLEE it CSHMITRYagealsY endapdlyfnenc (Therrationale for
_typically associated with liquid injectable .
ingasporatiag pohef thaspxetpionys mppde by tme oy disqyssed; fitther above in the
: s ] _ e
copBEHt ioril e bR ARidhiion? MR, InTcBiny M5 terve any
fundtivat tygicaily asibudated waibilatuidifjetablé Srinokatiofs.t he
invention is typically designed for intramuscul ar or
SUbGBBANSOMS voRinCof Big. liqUid S@ntubitioasis dfonadbounitsd tatbarn 3 mL
necessitate certain qualitgrelate pro &g%%es mq;ch
pes desefederniestod.aag wnore areferablyfrepa ?%0-% Btamlgych
as stqrilit{. Thus, it is preferred that the .
i njTEhetinjstteblei foumulation e thatdnventips isstypicpily depgneddar ntrgmuscular
requi renent.s. of e | . i fi o
or OpaSTRR oo FHEGh Sites 0P SARAGUTA AT BRER, i qualty
reldiéd mdp&tias ehichhae pacedlbeicguirtdSR)y pakinteralnjredicss)sech as sterility.
liquid formul ati on can be pregﬂred .dlssglﬁlggdthe 1
Tisodlkiscapisrgd Heat e dnjgctabletguiic, Smuddfiog s stertle atid meets afl re-
qLF{‘e%e%@ emerﬁe% héfs%gs for R ésﬁ%ﬁkilﬁ)éd 3 1 ‘mﬁh}? Yah@shcopoeias, such
enpera ture. e acCtive conpound, i.e. the
ad tht emfrent dimitedSyatérePlaadnecbpoeiat(biS®).pol ynmer sol ution as a
dry powder, such as a |yophilised powder, under

st i THd igectaBlecti@rididrnulitivn dantbergrepaned by dissdlving the block copoly-
incorporated in form.of an agueous sol.ution

e P B BB OGO L SOrVERE Rt At By 2 tempera-

ture. The active compound, i.e. the interferon, may be added to this polymer solution as

a dry powder, such as a lyophilised powder, under stirring. Preferably, the interferon is
not incorporated in form of an aqueous solution in order to avoid the presence of water

in the formulation.

As a further embodiment, the invention provides the composition of claim 1 in
form of a macroscopic solid implant. An implant may be defined as a solid, substan-
tially dry dosage form which is different from microparticles in that an implant typically

contains a single dose of active ingredient within a single dosage unit, or within only a
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As a further enbodi nent, the invention provides the
conposition of claiml1l in formof a macroscopic solid
WO pbasi747 An i npl ant may be defined as a sol i dPCT/NL2006/000006
substantially dry dosage formwhich is different from
mcroparticles in that an inplant typically contains a
singl e dose of active_ ingredient within a_single .
fero satje Wsnally, the logeeshidimensiop off aninulantds in heapnge of;sqyeral milli-

nhefed %?End}nk,l Ifl&%&é‘hf&o;ﬁﬂiél&%@% lisdistefed Gl Q%nﬁlé and have di-

sever al netres or nore, ereas mcroparticles
naaneioadidow dteanidlimeise stalet i pl e units and have di nension
below the millinmetre scale. In one of the preferred
enbogoneof the profricdRbOimechtss aptplast ia sha@d a¥hiedi Fhis is par-
particul arly advantageous in terns of .a "less _. ;
HoH\AEl; AR BgRAUA AT FRE o I IONATIR Peimjnistraiapsiick Lygely avoids
b . I SolyReid FRLIGpEPSHiSRERRY R Hrfak&BeffiBntly b
ts@%&éﬁ%@d{%ﬁ% éanr?y %y ma}ﬁ) extlr usiﬂgdg' f(%%llgakv\ede by " y Y
melt extngidnhivllewed by atiging thoextodinte ifitd wasrTo carty swishch extrusion,

SRy SRR AR LT M
dg?%%ep br %f B Rorth G BXEd ch&URIFE 8aBYeghohtly, the mixture is
u Y,

bsequent the mxture is fed into an extruder, .
fediisho a extruilergsushas asingle erdPenserwrardader, apiexdsuderd idg a coher-

intQ.Aa.co . [ j.d. [ is then cut into
SPE%‘?q{/(fs lfg?%{}gg{sjlt.s t%%eclugg%}g{élglﬂg ?1%%11 r<g "the bl ock

copalynmer nmay. be.sel.ected as discussed.in 1he.con t.ex )
of & SPWOSHAP Of eebi"%?‘{l)ﬂg?“%%’a%?/ese i?l?%%feasodflgcussed ifthe con
18T the Micrdphtidl el miriRe aBavd, iAC ipardfiextipiitivhich mapbaphsicularly
is a plasticiser, which may decrease the nelting range

usefud imiplentans  plasticisssi Whiclh mayiiecrsase, g meling gnge or glass transi-

t [ Y ' ' C
RN 8 ST SertincR PR REREL K6 hIRAC ey Hiact on
the efabilitplofshé Gicesposatédnititerfieorg| Boteratally uspiubplaktérisers include glyc-

gl ycol, and_pol yet hyl ene gl ycol . Irrespective of
W%Pwl@ﬁélwhﬁﬁgfptﬂiy@ﬂy}ege §fy691'ded in the formof a

m croparticl ebased fornulation, an injectable liquid )

or dapspestivaokwhetherthpremrositianes pradrdidhe ©ap of ganicgoparticle-

| : u . .

4 REGRRGEN AR s O L AT e il

ishths ergrapgioassi o rrumprddectpfoe whe treahagemeieod disasesdandogonditions

t he admipi strat i f i nterf d i
BRER SRl Py HspletinG wBore FoBRS T g b Brese e s decelspeifg. by the

ﬁiﬁ%‘nﬁﬁo&fof%ﬁQﬁt@r@ﬂoﬁﬁﬁﬁfﬁ;o@ﬂgre@&ﬁﬂ;ytﬂyoﬂé ddRfhisgion of an alfa-
acute and chronic hepati tis B, acute and chronic _ _
iméguternt. iBxa@plésaifithese diseases ard epnditionscinelade peite Arcefirenic hepati-

| ogenou eukaem a,. ipl | , ] . :
% B REHTE 28 cheoro ipefiis St PR bl ah® thiShic myeloge
AARARH T ACMTPRE Ryl GARSIollddidlargpphbms, catiaeidanmsus imalignant
as_ Al DS-rel at ed Kaposi's_sarcona. .
melanoma, condyloma acuminata, SARS, and Kaposi's sarcoma, such as AIDS-related

Kaposi's sarcoma.

The composition of the invention provides the advantage over conventional inter-
feron formulations for injection that the frequency of injection may be greatly reduced
by virtue of its controlled release characteristics, such as to one injection every 2 or 4
weeks instead of several injections per week. As a consequence, patient comfort and

compliance are increased, and the costs associated with frequent injections potentially
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The conposition of the invention provides the
advant age over conventional inter feron fornul ations
WO o006/0857¢Tt i on that the frequency of injecti onPEEYLI®6/000006
greatly reduced by virtue of its controlled rel ease
characteristics, such as to one injection every 2 or 4
' f i RLRESIANRIRASE sy¥R&ls fofnjdction or im-
reiEEE HATEERM 15 0B Bl Bler o REN AIISIGRR YRR Toffiletion or im
pldnetiona gedpresend itveation ptovides sacélne dompatibitityeyilk mterferons, im-
injections pofentiallyreduced. Wth.regard to .other )
PIOySHFRERSECOR: Al Foppddu F&%\‘g’_e‘g‘§§ SRS Fa‘%ﬂfag%lﬁl%ﬂdwer deg
raddfboR LA tASsid FulhEniE I8N deliveMedisteaiy JTtRY irfl@ftion are ghysiologi—
excel l'ent compatibility with i'nterferons, im prove
callpivel gelecased, vithomt preducing amyssigeificanscarripsselatedwislersfecisy
autocatal ytic polyner deg radation and erosion. )
FuiWitterutmvishing bkebelbbunderyya paricwasthedryt te goodaeleassibehadour of
physi ol ogical ly well-tolerated, w.t t .oroduci a )
B iory S el e SrveniPhtasiisdp e TahRa o G ] fle Blive com

potthd N REbat& PEmAAKNErdieh diffididd, @HA Abt IGYerodibe agOle case of
rel ease behavi our of the delivery systens of the

minmyvelithe prossedyrknown pelyllettisiepdmdir-falysalide)-bpssd deheery systems.
T M
volRddyinGhe réleaseIR6€RE. Iy donean t eeyiromat deldjery systbhey the block co-
Pk OUIAp S el RSB P ST fhareie bo-
log%%l{ ?)gxg%cju&ﬁ)s.it(ﬁré Yl‘%n%t\i}% ljglgfi,lt {18 HBIHAAR RbOEESShe blbck é:gpolymers

very systens, the block c »
probablyrprsvide arydrqphiliumécresnvirongient whichcmhenges tieintsitu stability
which is . hostile to sensitive bi.o . logjcal conpoungds.
ofyeh RensiYio Pl GPWQOWEr bt b tsgsofat Ao ewe
ciGIRP ¥ TEDAs BE ARARIKa BAAYY derd siAbliseP M hiron-aggregated state in the
m-'croenvi ronnent whi ch enhances the in-situ stability
misfrogwilnsensprovided by shognphiphidie haslreepolynerphy the gyFigs systems

ﬁ? seen"ﬁ‘ that interferons - espe cially interferons of
0 guﬁfle}} Ff ani | y - are stabilised in a non-aggregated

state in the_m croenvi.ron provi,ded by t .
S kAR & ghe oS ED PSRBT Glon 1t RS Reiiveh Mg dpepetiyely ow
pbiSity DY &Rl paRticleFERRRH HonY tHelblbElecERIANES is one of the causes of the
mcroparticles, it is also believed that the
lovebuarst effdoy obssyveddndled eoppesitiond oble dpvaniens or med from
the bl ock copolyners is one of the causes of the | ow
bur Burthef feettoduberds,vapglications end edyogiges @fshe fnvehidon will become

j nventi o Furt her enbodj.ments, .application .
oblginiagabe SillanEe avonth et aD Bt Bl saoFsliiveq by persons
stif&d frothk Belder R dblivery bilthessiRE efis decription.be easily
derived by persons skilled in the field of drug
delivery on the basis of this description. Exanple 1
ERASPR! Bip&irfond W Wo 404 8mBRIYnSIoRthidiaR irdériérof-alfa-2b
rnterferon-alfa-2b Non-glycosyl ated, reconbi nant

interferon-alfa-2b (|IFN-a-2b), a protein conposed .
Non-glycosylated, recombinant interferon-alfa-2b (IFN-a-2b), a protein composed

of 165 amino acids, having a molecular weight of approx. 19,000 Da and an isoelectric
point of about 6.0, was obtained in form of an aqueous solution with a protein concen-
tration of approx. 10 mg/mL. Block copolymer of 80 wt.-% PEGT and 20 wt.-% PBT
with PEG segments having an average molecular weight of 1,500 was obtained from

IsoTis, Bilthoven, The Netherlands. A solution of 1 g polymer in 7 mL of dichloro-
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of 165 am no acids, having a nol ecul ar wei ght of

approx. 19,000 Da and an isoelectric point of about
W®2@6/08%137 obt ai ned in form of an aqueous sol ut POFINRRME/000006

a protein concen tration of approx. 10 ng/nL. Bl ock

copol ymer of 80 wt-% PEGI and 20 wt.-% PBT with PEG

ment s havi ng an aver age ul
bvas PreBered.ofe |p§~°cp1ﬂrf‘sg @Pmﬁ@veﬁ r gﬁé}ﬁh‘&?‘f %‘%ﬂgb solution
vﬁssa‘ahéﬁ {098 ggly%neg seﬂlltﬂﬂﬁ%dérrbu?nﬂg— f&iov?éd:w ﬁftx%rfﬁer!@HSmogemsa—

was prepare 0 prepare a w o-ermul sion, 1nL of

tlomaMt 49,000 Fim $oapproon 3Qascoadsied to t he poI ymer soI ut| on
under stirring, followed by ultra turrax

homaygen diffrémmnwat/wil-gotle enpuisibng vaep rppepard0 byepouritg two w/o-
Two di fferent w/aEzﬂc %ﬁgéi)le enul si.ons re pr ared b

SHLTIPNy RIGRAGY 8% ove plsg&&q, tely 1mto angauequs PBS
y o n
eREERagp R o it s gt oy

85 Yol yut (o) z;tsaqamapepsmktnn&hldi?bie S@llutl(anS %(mwadm@némngﬁ % PVA
cf)l orl de  sol u“ﬂ{brif % w v) al so containing 4 % PVA
AL § B-at 700 rpm Exanple 2:
Pr epar at| on of mcroparticles by solvent extraction
v-ratlon T e. doubl ) Fons. brepar e

evaporation

prepare m croparticles. To each of the two doubl e

enulTHeWasble et sTbndprepsree @th)r(ﬁB@t(b Ef{zirﬁpleV‘laﬁ'eﬁl fomthat processed to
added under continuous stirring at pm, _The a

e sligropyticlesdle gadnofdhp Awe iderblg femt%m&m £8P Mg ge%}geous PBS
BIRE §alsid g gg(?é{pthrﬁie? Mtﬁiu?ﬂisﬁrﬁﬂ? %@Wfﬁé yTheS:lddEﬂ iPRY solution

was contlnu or approx 0 ext t the maj or
lednd anbxpdnsiodi afthe voter tdueoes pirse of e duvbéy eraqlsems;sSubsequently,

phase, and to solidifjcation qf mer | t he.
%ﬂrﬂ% VE2s (19R uecg %Hﬁ’ﬂ%tll §ourt Wee)gt@c E}?ef Fn@ e slchloro-
e ftb e G&e%ﬁlfeoﬁﬁ phidel HEEE Ble s%'lla%aﬁ@ﬁno@lﬁlﬂje ?Mymer in the

room tenperature. The Supernatant was di scarded, and
oﬂgempqmam &é»semeaﬂsp@nos@udimdfm@sqpanseemaefeeperttréﬁwéd at 2,500
centr ed a rocedur t

SEnEd LB A ePa T R BRI I R0 S5 AL RTR was ros
gd':tﬂ@d 'iin ﬁ'eﬁH PBShuifed té beee@riflided dgaveThapprcedure kidasdépeated three

Do nal e o barclen s et B Nl P aohany g dried over
gﬁ#& 613%&%50 Nr9RS %34@5 emq mt&w}%@neﬁ tc{ooa agbms % for

ori appr ox. for ot her bat ch.
papattidéseSomethe veramdouldel emyllsecbrewhpmwomx:ph@e @pytamed 5%

moﬁ%ﬁfq%d?ﬁ%”ﬁ#p@m? B0 By kB S oo B G3 payere cxan-

RAW Sedion AEGHERDY r(SEMI__)aan%bfoﬁﬁcﬁ €3.%e rblighly spherical and predomi-

mcroparticles in vitro For testing their rel ease
batthvindhe sizarspgo el abomt A tadbosh 30 W@t ch of the
m croparticles

Example 3: Interferon-alfa-2b release from microparticles in vitro

For testing their release behaviour, approx. 15 mg of each batch of the microparticles
prepared according to Example 2 were weighed in 1.5 mL flasks in triplicate. To each
flask, 1 mL of PBS buffer was added. The flasks were kept in a water bath at 37 °C. At

sampling times, the microparticles were centrifuged at 1,000 pm for 2 minutes at room
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prepared according to Exanple 2 were weighed in 1.5 nL

flasks in triplicate. To each flask, 1nL of PBS buffer
woer®oasikied. The fl asks were kept in a water bar¢T/aL208¢000006

C. At sanpling tinmes, the mcroparticles were

centrifuged at 1, OOO rpn1for 2 mnutes at

roomnt enper at ur r '
terrrlpee&%al%eé arralgltef ?g 7 31( ﬁIerV%}ﬁﬂﬁ re ﬁn(% WOFJQQ{ P8 bﬂﬂgr. The
ambtrit 6t IFBI-—aZlﬁ-Zbﬁin%GIh saapip eas \teterd filed rrithnelliovo tichdnddoaicacid

bi chi nchonic acid total protein assay.. It was found
totelpieBbi®idbat ches cl early denpnstrated sustai ned

rel ease characteristics. The batch obtai ned fromthe

w B/WSd@uml that hethdraishensiagdly &@ﬁ@nst&ﬁa&w@émdarekéae chaggcteris-
tic? Elg{r?%a ch o ?di%qi%r ?fﬁf\g/ ; doﬂ t] Q#ﬁg ﬁ&]ﬂ%&ﬁg 1& e E&ﬁﬁned 5

% ebdieat clidbridd shutwedOar?/inifialt llsurktaéﬁ&lfw of lesk ehsedb&d 1% ?df while the
their_inter fer ent f hi bout 3-4 S ..
othes, bachihad arpussh @gf'gctvofga%aas/%&"" Halh gat&hagﬁlgaseg% 25\ iner-
fer%ﬁ cgﬂtel{e aflthm“@odu@ 80/ Ry LA ﬁ%ewim abBheAREEhys EXREPI & days,
© Preparation of a conposition conprising
appiioxr 8980 4 of ths incogmrged dosagad relpasasiat ed | FN- al pha-2b A

m croparticle-conprising conposition was prepared as
f ol I ows, using aseptic condl tions. A quant | ty of 6 g.

wt.-% PBT with PEG segnents haV|ng an average
cat@dIENWIgHa-®i ght of 1,500 was wei ghed and di ssol ved in

54 g sterile dichloronethane. The organi ¢ pol yner

solution was conmbined with 5.5 nL of a sterile aqueous

S0l AUt id pSBIBRLdoBipBin® SanthasitforofvadpRipiicdads! BollbwdNGdhe Aseptic
I NF- aIpha 2b nol écul €s havin In average, a |length of

condlitions. 145 uantityn of &ci; of pex¢riladdockacopplimieriof 7é(cwt VptREGF and 23

B3RS B R T e RO D 0
W&@&&&ﬁﬂdﬁ@lm il 34 3 skl demtiismeéehad. -The- (ﬁgbme mol;&narsoluuon

Subsequent I%‘ the enul sign was conbi ned under stirring
wa eambinel wifsrS 3 Ml Of i Yerlg AseussHl lﬂ}tqno‘iPn%ﬁﬂSHEﬂ g ipre of N-

Ay o6 a0 ot AT s
aninb aicidedsitnesyh spdvifihactivityyofiabytt Bi25 moms MBI peri g and an inter-
forned the oute a eou has next ste
ferncsapseitation @ ot St JOBE R e e 16 VAT g giain 2 bo-
meéen%ahw\ét%%n%ﬂ%ﬁauléi&a organi ¢ phase, which was
accorrp i shed by a conbination of solvent ex traction

888t st %{H@@sgaaf teril

con %gﬂ%%ﬁ@&h%ﬁddrpﬁa%%?o H%t eu\rﬁl I eS PBS‘E buffer & stere
aqubeus:mhmuomquml)plmaﬁeﬂ@ﬂmt teYdwin) Ivehienelss comtaingd dodium chloride
(56‘9 RS Thereby, a w/o/w double emulsion was obtained in which the polyvinyl al-

cohol solution formed the outer aqueous phase.

In the next step, microparticles were formed and hardened by the removal of sol-
vent from the organic phase, which was accomplished by a combination of solvent ex-
traction and solvent evaporation. Some solvent extraction was conducted by the addi-
tion of sterile PBS buffer to the continuous phase of the double emulsion, and another
portion of dichloromethane was evaporated by blowing sterile nitrogen at a flow rate of

about 5-10 I/min over the surface of the double emulsion for about 24 hours.
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portion of dichloronethane was evaporated by bl ow ng

sterile nitrogen at a flow rate of about 5-10 L/mn
wW@®6/0831¢7 sur f ace of the doubl e enul sion for aROUNLAH6/000006

hours. The m croparticles were collected and washed

with sterile mannitol solution (26.7 g/L) and

resuspended i.n an appt.0

. priate val une, of nni t ol .
ol Ths BerppRidpy Merctnuodietpnd #esliap ik stenfe manniol solution (26.7
' ' RghrinRoRddRilof 18 8fuyAhe osmo-

gggééh?%gﬁg?@%%¥b%g%ﬁ%3%%ﬁ?%?gg?fgn. Aﬁ?quots of gﬁé ) oSO
ladits e n gihy siolegically itdlérabllel velue stdetol ¢rably adequate ghle fomaation upon

freeze.drigd, resulting in white ilJsat
s EGadEr A labey t phosriet Mo SEURDE LR SR aiaR gpg froeze
dﬁ@(P,SreSLﬁﬁ% ¥ iwhatb licgyﬁllisﬁﬁs.s_ heyvedlst waide dlésed mdtibplastic stoppers and

average dianmeter of the mcroparticles was about 83
alyminigcdnsom t he interferon content it was concl uded

that the encapsula tion efficiency was higher than, .
aboAmna§ticsh testing showedthat thei mimibar siverage diangies of the microparticles

R L

tidA i St Y wadHgher@hant 4bouP9l V4. CliteSedidsh] dichpromsthhay wag substan-
a dianeter of nore than about 2-5 mMm Exa

le 5. In.

tially relases 600 o Dlecieor prsToE@Phs of Bivgicemgices rrYies e poros-
I FN- 3l b C rti - IS it an
o DRI RIS SRR EAAOFRPERI LS por
aboutd-$nper f or mance in hansters and nonkeys. The solid

| yophi li sed conpositions were suspended in a sterile
aqueous sol ution of sodi um carboxynet hyl cell ul ose

Ex@mbl&6 Vihwlivo tingasfahiciophiticldseompoiste atiungated hiNtatphat 2b
adjust the osnolality of the Iiquid phase. The anounts

of aqueous solution were cal cul ated, based on the
Coml\fif&o@hi@é‘—kd}rﬂﬁriéiﬁ? c8tbestiomN preped dasaalogy te example 4 were
adm ni stered, to yield injection volunes of 0,5t %.0 -
testehdor ichginevinel PEHPISIANGE i Mamsiesh ard maskeysa ke splid Tyophilised
recei .99 . 1 | 0

ARG o fughad 8% TGl SoRRlh UF SaTBAMEnymety!
@110103€ (0. 1% wiv)p bpticaal 1 finnittee contninieg waonidl 4G adigstithe osmolality of

every, 7 days. Serum s | es re obtained.fr t he
(R TR CDtRES e BB EREBHPUF SSTUGpH BT HBILE fied on the content
S R0 irlgRedibR 288 tleo lame é&ﬁil%ﬁste%e@ th Y@l @kioh Relutnes of 0.5 to

interferon content. Al animals appeared to tolerated
t.Benlt pertingln admiridtratida Jiagh of tanHamsters racpived p dese of(h29 me/kg of

G
B lHaaRRrPfREVEES. 400Gk g el @y M 6. Sumaatplderbré nbtained from the

Ex_an‘glse 3. A conparison of the in vivo and in itrodl
animalssat splester|intsralso Wibirh: yamplesweie shpred an §ggep form and later ana-

BRL Bl Hhdi PRI R AL SRREF! dppBarRl o {ol Eted BRlRalrient well.
hape and 1'm aura ron of re easé’, and that the in
vit rlgasreglo%a & sgr%quna\pfrlo%fers, ARPEYi%0 Eé-‘ieé)sg p%lﬁlgg(SF{ﬂeea!&{ive compound

were calculated. In a separate experiment, the in vitro release profiles were determined

as described in Example 3. A comparison of the in vivo and in vitro release profiles
showed that there was a good correlation between the respective profiles, both in shape
and in duration of release, and that the in vitro release behaviour appears to be an excel-
lent predictor of the in vivo performance of the compositions. There was no significant

burst effect in vivo or in vitro.
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predi ctor of the in vivo performance of the

conpositions. There was no significant burst effect in
W@ R2we/08374T n vitro. Figure 1 shows the cal cul at eBICEXE2@EE00006

in vivo release profiles of the | ow dose hanster

group, the high dose group, and the respective in

Vit 0o rel e of i Lsed 10,100 %4.0t

B S
haliri¥eer $ROWp, CheThiphi dose grov®! endatheiredpetieveeth vittb eelearenoileynormal-
. to mal e and femal e nonkeys. The dose of active
ised tor109i%a fetalksleasso g per aninmal, and the sane

reconstitution |iquid was used to disperse the conposi

t i dn apethgr ssieged egperonaity, gamplys @f thresamengasendsion were adminis-

[ | .
YL d 7 el gl o P E RRCRARE Blrecignt was
189 ugl gerdmitaal, Aghihe,sainb eecoastitntironGad twaatusedts diggeeseutedomposi-
.to calculate the.in Yivq release profiles, which were
e ‘Hﬁﬁng-SttB LGyl per ipieetien. Sé ‘&%@“’B’r‘g‘f“‘ tiecot injection, serum
r i . l; b .

L e BRSO BRI 08 Wi, the
seExm mpheendatibns meseilised tohalaate d¢heatn wivobelease profihes, which were

respective release praofiles S mar. kabl. e. th in
o5 EPDated orfBisi 0 o hacieiriolS ol PR i, HBpL s of the
sakdeShatdht §¥1the EORp SRR LM coRiRAdi thy mRMRIA Rsdfyet 98 ERAmAIE 3.
days, without any substantial burst release. Figure 2
shawsclfie ke bSIRiSHLAWRERER reSpebtive rd16]s8 Hrériles Qb r&narkable.
and the respective in vitro rel'ease profilwe,
Botbr mavitroeahd i1 ¥00 thetootplositieh eppearedtanpleascoits Bugrfargn content
of..rel eased.int ron Sanples of t r el eased
Pl B SR S TAGOR o siRspBRAE TR g as
de scrihed in anples 4 and 5 were anal ysed b ..
hi gﬁﬁgﬁf@?zf e eylated 2uprags Bhvien .r?}ﬁaeﬁwg?@ﬁ 9 ths respective in
vifieireleMeRofiRendindsid 190 % MierbRAQN Which was rel ease
in nmononeric form Remarkably, it was found that |ess
than 1 % of the rel ease active conpound was in the

EXff e 6f PALRRS(SelRhscd Hii§EroRIIM €0t es, even though
alpha-interferons are Known to aggl onerate easily.

Thus, the microparticle conposition has apparently
contanes efl theorelensed imerferpn obteinadi ami ipnvigd releese festing as de-

i I. .1 EX 7. Pr ration,of filmcomposition
s Sraltoisy ERALS s sh PR Blidiech PP MERRRlefEh o
métoafdphty Vto odet@ning t1ef fractinoekint@ fedbry Mtiictotvad Qeldlise-i% monomeric

PEGI and 20 w.-% PBT with PEG segments havi n% an

fostpe Regerabbe duvas faned diat 1ess thanobde ahtheeleatrersiimgomgpaund was
. It [ o

R MR O SE e SoBBIES, P8 el R gy v known
aggidbmeiagneasily nGha) the tiabparticx .cofipesitios has appamrenthyscandstuted to
su%g%a%tigll s?szslligtigh oF the interferon.

Example 7: Preparation of film composition incorporating block copolymer and inter-

feron-beta

A quantity of 0.5 g of a block copolymer of 80 wt.-% PEGT and 20 wt.-% PBT
with PEG segments having an average molecular weight of 2,000 was weighed and dis-

solved in 3.5 mL dichloromethane. 1.94 mg of lyophilised interferon-beta were dis-
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using an adjustable filmapplicator. After evaporation
of the dichloronethane, filnms were obtained and

wa@reospgad7 from t he gl ass plate. The fil nms wer epd¥/Ne2D06/000006

further in the fune hood for some hours. Sanpl es of
about 1.77 cn? were cut out fromthe filns and

i ncubated in an aque o s acet a uffer solutio
pgsgl o therojutipn @mg)@ Iu Q“ﬁ]ﬁ QP 1Spersion pas ast Aan{cg Ellass plates,

uﬁ}{g fah ﬁﬁ'u é“cﬁlﬁ’if F@ﬁtAR& evdperatfan! & el didRoRnethane, films
refrease un1ma eshed and the sanples were
V\fetﬁ’ blbteined nmd bedtiygymbd ﬂd)mcﬂh@@ssfplattheThw filrds awere Bried Earther in the

d for HPSEC anal ysi s, which reveal ed that
ﬁgB% W’ 9T 5p1p¢ hOYS: |ncorporated beta interferon was

G 55531% 'e? a@'@ doers: ewsrﬁ?reﬁ O3H EORES Arrth A BFpatecip on aque-
0(1% Llégiéi, ? t&m gﬂg Ao 3 18l SakehgPRAREbdth After every

olyner sol uti on containin
24 Fiduad 6ﬁu2:abatmna the whnl%lwﬂamzaofaﬁtﬁaae prdpnP®Rs yeGeshaed and the

sC OB\%ﬁ rgg% C n 31'@%1' n Mg?tso/ P g%lﬁ‘{'g awg@f%oggﬁ%rusﬁd for HP-

SHet MRk, ihigH Yevlesledthat msozacﬁ’syme&f ﬂ@&n&br@@t@{e\dﬂﬂata-mteﬁferon was
m xture of benzyl benzoate and benzyl alc

relpased i ua masesericr Bel-ageregateniopm. The dyyagon rﬁ’g & P@P&ﬁpmd on the
g{}e SO h@?‘\’l‘ﬁgr format a concentration of 4 w.-% and
y MXed with the pol ymer solution. The result
i ng n1xture was filled into a syringe with a needle

%n%m‘d ;1’:!3 $ Sgt pe%d{ajucr)]xll gn(i: F %ealgg Mc%rcn R Olo,lftslel?'%eﬁltng:ﬁo& COIIJBB{.%GY solution

I |||cgw df precr prtat ed.
@ahingsiReatfadh 37 C under contlnuous agitation.
Sanpl es were w t hdrawn at approprlate time intervals

ﬂféﬁéﬁé%;?i@b%%f REPETR bl obp e tpud g fE WA proT
‘?1818 %’7 i egrengn{sq{a tdv@?a @fmdlwuﬁartrﬂa?sﬁ ofaBett 116b0cadte obtained in

pharnaceutlcal conp03|t|on
dryrfommrilfheqbdlmelr wh&aél@s,olwdnpral mixtgrenfibennd bgpzagiaand benzyl alco-

B o o 44 T BRI BB oo
@&%rﬁé@iﬁfaﬁio? of 4bdv1|om)a afi@ﬂ@kc}ﬂ@ﬁ%y %ma:ﬂtvmﬁt:ﬁﬁ(j)oiy‘rmﬂ solution. The result-
o] et ene co t er epht hal PEGT

’lgﬁlf‘;l%‘m 3);43% Alled i Bﬁ%/’ﬁ’%ﬁea‘{’p gap ny %ﬂ%%% byffepsolution

i gc‘JgC;"o 8;1 6?3\%'?(; e'aﬂ 11%%‘?111 ?§1f)@l§pf§'eb1?lt§t%h effesgh] Wad W t at 37 °C

ons eferably fromt
@idet potudus hgmmmf Shirplea wfeag whtﬁ&laalmaat dpgropriate time 1ntervals and

l R (ﬁ) (fl‘zekp)ﬁtﬁh‘#\;\?fe;gsgﬁ{tllpénpgq g%n %&figvg%ef':%kagrge(? forathelr content of
f]?rN‘ Qﬁ@@ﬁ And EOhBnf - ARicalihObf MRS B ab&t 14 Ay £opha release).

bum n,
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and functional derivatives thereof. 3. The conposition
of claiml1l or 2, wherein the interferon is a

w0 e@omkiTaant in terferon produced from geneti ceCT/XL2006/000006
engi neered cells or organi sns, wherein the cells or
organisns are preferably selected from mammali an
i nsect, bacteria, yeasts, fungi, and higher plant
cells or organisns. 4. The conposition of any of the
precedi ng cl ai ns, being aéggg to rel ease the active
conmpound over a period of ast 7 days, and
preferably over at |east 10 days. 5. A pharnmaceutica
conmposition for controlled rel ease conprising a biode

gr adablag ?mﬂhﬂdwﬁcﬂ REMPOSItIOH FEFoRtraltdd r‘éfba%)éﬁi@iﬁiiﬁg a biode-
selected fromthe group of inter feraons, wherei

gradabla DoAY SR A0BPNR05 AR cACkKe PUBPQEHP selpicd Framytae sw@cpf inter-

rl TR 1o BOESARL S0 . po i CORRRSIL 0
poﬂy(ethymm glicol) aereplsthaldeEPEGT) and pbledntylate ﬂeﬁ@hthaﬁb@)L(PBEF).
MU (mllion internati onal units) of the active

4 d
bogr ot S bt Eot it bt theiTaleoah R sried figm the
orBQS 8F alﬁ-m@i‘ﬂ:r&ﬁnm#)&fé?ﬁbl? frodihe %&o?&nﬁ%ﬁ&?&e@ﬂ IFY-aifa, IFN-
clains, being sterile and fornul ated to be suitable

alfacta, Eﬁﬁ@lftl@«baIFl\&dlfbwnst megyleied IFN-gh@r3a, pegydated HfN-alfa-2b,
caﬁthI Ea?%ﬁlaa{ru i v ?@rfulmg %%ott&gg] PP{FN alpha and albumin,

conmposi firon™ o
ammﬁﬁmﬁ&mmﬂ&$@mﬂﬁ¢h@eamr|S|ng n1cropart|cles whi ch
conprise the active conpound and the bl ock copolyner

9. The_conposition of claim@8, wherein the
t heé ni Thesamppefier obsleim [t paiheranitle mietrer 14&;,@ bifant in-
teH@rY)hg)g?cﬁlcg& #ORT @%’neﬁf:al n%nfegéﬁ ROt o aﬂﬁﬁls Jﬁﬁneréliﬁ €he cells or

conposition of claim 9, wherein the bl'ock
orgamshy arerpreforablsi @é@tefdrﬁmnaxmmam mse%tbbfwter%ymtss fengi, and

n referably fromabout 70 to about 85 w- %
highceplar] NSRRI, ¢ | ’

tion of any of clains 8 to 10,
wherei n the average nol ecul ar wei ght of the PEG

segirentThefcoinpesiR&cbf Myosite precédiagtialing) bem@Qdbstedottlease the
3,000, and preferably from about 1,00Q tq about 2, 000.

actiye cRBORSHRISS PPPBRd o atdeapt §days, andrpreferaly pyer at least 10 days.
conprising at |east two block co polynmers constructed

from po| E&Rﬁaﬂé&%@sﬂfoﬁrﬁ%&%il@& Feléapg@_ﬁlpﬂé'iﬁi% a b1ode—
pol ybut yI ene terephthal ate , Wherein the at Teast

griadabldpaytnet apbdnmermsontiacfier cdmmmnéasﬂiemmﬁwm the group of inter-

ferons, wherein at least about 80 % of the active compound are released in monomeric,

non-aggregated form.

6. The composition of any of the preceding claims, wherein a unit dose of the
composition is adapted to release at least about 5 MIU (million international units) of
the active compound over a period of 14 days, said period beginning with the time of

administration of the unit dose.

7.  The composition of any of the preceding claims, being sterile and formulated
to be suitable for parenteral administration, in particular for subcutaneous or intramus-

cular injection or implantation.
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their relative content of PEGI and PBT and/or in the
aver age nol ecul ar wei ght of the PEG segnent of the
WORBs/0kd7ar ks. 13. The conposition of any of clBECTELS06/000006
12, wherein the weight average di aneter of the
m croparticles is fromabout 25 to about 200 mm and
preferably from abo(%;t 50.t0 aboyt 150 mm 14. . The. articl
composi HrorprRRoSKINR afn¥ of thgprecefine flaimscomprising ficroparticles
' ' QhdbRERBAIdIREES IS from
Vgg%w&r%g%é%c%ggt%&% oﬁmrfi.%ﬂ% and mﬁﬂe j|E)1lflefer ably from
about 0.2 to about 10 w.-% 15. The conposition of
any9of Thegaomepditian of #laim§, twherein hepnaieniyplihrmigropastigles are
¢l pient.s sel ec . hSLd 0g..0f
A TR T R
aci ds, bases, salts, sugars, sugar al cohols, am no
aci dg, Thabimhpétion, ofaldinokér ¢ aritessin el bloek copolymhdrepmprises

ol yols, proteins su human se al bum n
shen $hutis0 B Sbout BS v TR ke bk oA 19 Rfogut 85 we-
of I T.and a second seal ed compartnent or a plurality
t hereof, wherein the first conpartnment conprises the
conposition of any preceding claimin substantially
dry !l or Fhe eordpestitéoneofrany|es cladme R ip L& hereindhe avemasmnelegular
an 0 iquid.c i [ [
AT RGBS BT loskERONFA O & Bout 3000, and
FEERRHNSHOR. abdut 1,00tokdbourd,060.ai m 16, wherein the
content of the active conmpound in the first
conpartnent is fromabout, 10 tqg about 150.mllio
i nt denat N® AAPPRSIILOL 3Ny Lﬂ)f."ilai@.s gf‘h E?’Iﬁof’“p&rsm@l aéhefﬁs%ool?lmk co-

' 19fent B cAOERDHMal kPG DRIty butyl
RS Ao SR Bl eyt
tetpphithalbte @BAD pwherginthe atlloast Twie block cepolymersskifier fomgadipother in

0. 18, . wher ei u | iqui.d.carr] [
e MG oDt GRS RAT MA pR e g g ot
PROSEShéNOf Bfe FRGT dLdcRAL S, pre servatives, acids,

bases, salts, sugars, sugar al cohols, am no acids,

stabi lisers, osnotic_agents, antioxidants, and, .
pol ykder d'he gompegition pf any; ofé:i%;mé teﬁ%a- CTgi ttl%ngg’ht average di-

YELEL N gﬁ%ﬁ)&ﬁyeé &%@H 8bSR8NY a567~180 B0 ERAHETRAbE from
are provide n formof two primary packagi ng
gt &0 teeatout PSApumThe kit of claim 20, wherein the

first conpartment is provides in formof a bottle or a
vial,, and wherei.n the second c t -] j

b g a5 RS ETRA5; PR o B R ytrteron
{r0thd Shicropatieled ist fiem fabb 0. BRtabobE2 B @t Inparkiaabechreferably from

conpartnents are Qrovi ded in formof two chanbers of a
dheatt OcHambewt 19yvivge.

=

15. The composition of any of claims 8 to 14, further comprising one or more
excipients selected from the group consisting of fillers, bulking agents, surfactants, pre-
servatives, acids, bases, salts, sugars, sugar alcohols, amino acids, stabilisers, antioxi-
dants, polymers, buffers, polyols, proteins such as human serum albumin, and plasticis-

€r8S.

16. A pharmaceutical kit comprising a first and a second sealed compartment or
a plurality thereof, wherein the first compartment comprises the composition of any

preceding claim in substantially dry form, and wherein the second compartment com-

36



23. A nethod for the preparation of the conposition of

any of clains 8 to 15, conprising the steps of: (a)
w@e@pasiTwy an emul si on conprising (aa) an aquePCENLINOEN0006

phase conprising the active conpound, and (ab) an

organi ¢ outer phase conprising the bi odegradabl e

ol yner and. at . | east.one ar.gani c.sol vent... (b .

orBE; TR i SRR el Pera BT RS R B figh o an injectable
midtdpafiRRy dukpensonby renoving at |east a fraction of the

organi c solvent fromthe emnmul sion prepared in step

(a). (c) collecting and drying the mcrogparticles, .

fo rlﬁeq%k% pEglam {0, VXh@refpﬁée RS @ T e acf1p fpmpound in the first
coﬁ%%ftﬁ'eﬂt S 5O/ Aut 16 16 M duk §50 ?‘Hﬂiomlnt@xtﬂd{iéﬂeﬁ Yo mhe).

ermul sion prepared In step (a) 1n a coherent aqueous

phase to obtain a w o/ wdouble enulsion.25. The method
of 18| aThe Ri4 of vllatm & or fl Aewberhiartbewolumeed the asiigees lyfuid parrier is

w 0 le.e si.on_conprises. a stabiliser selected
frqtp AR bR & Btrered PReranS iy Bk Mo b
sol ubl e polyners. 26. The nethod of claim 24 or 25,
wheaoei mhe kit ofaapbadlkins 16 tot I8¢ whereit the iqasue liquisl qahdaeom-
is at least as, high as that of the inner, aqueous phase
PIises PRROT R RX BB RS e RSO .thezgf.ouprﬁ@ls&é‘#&?g Syt pre-

i . rei t i . .
sofyABYRE aga o, WS Sighs, R gl RERD NG, BBk, oamotc
ageatsy argioxidantsyartdnelymem of an in jectable liquid

formul ation. 28. The conposition of claim27, wherein

t he vo ..of. the.i.njec le |iquid.f | atdon i

fr o aBBREGTaby B 9Bist 16D, Wit st s Fosha seated
coiiidimehtst Pe pRAUeddn Fdem Swolpem&e PackgidOsonedingb.ai m 27

or 28, wherein the bl ock copol yner conprises from

about 75 to about 95 w.-% PEGT, and preferably fragm

abckh dlekd ofislm %vwh@mm/&mm.wwaﬂm@“@@%‘agﬁm oym of a

i . t X i .

b&rr{t)lf 3Py Rl a6k .@s}}%fe%ﬁiets%g&% L et Mo RYE] #FBrm of a syringe.

ecular weig egnment the PEGT bl ocks
is fromabout 600 to about 2,000. 31. The conposition

of 2y Tike kitl cfiang of Zlairos 8010 Whevherein thedirst andi the seeond egaled
ccg:rr?g] rén seasie %ro%@édai%lf‘gr%llj of Rxllooc %%%%s' oqj duaf lcl\lla?nrge'r syringe.

23. A method for the preparation of the composition of any of claims 8 to 15,
comprising the steps of:
(a) preparing an emulsion comprising
(aa) an aqueous inner phase comprising the active compound, and
(ab) an organic outer phase comprising the biodegradable polymer and
at least one organic solvent;
(b) solidifying the biodegradable polymer into microparticles by removing at
least a fraction of the organic solvent from the emulsion prepared in step (a);

(c) collecting and drying the microparticles formed in step (b).

24. The method of claim 23, wherein step (b) is carried out by emulsifying the
emulsion prepared in step (a) in a coherent aqueous phase to obtain a w/o/w-double

emulsion.
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32. The conposition of claim 31, wherein the
non- aqueous bi oconpati ble sol vent is selected from

W0 bwegsowp consi sting of di nethyl sul foxide, PCT/NL2006/000006
N- et hyl pyrrol i done, benzyl benzoate, tetrahydrofuran,
et hyl acetate, benzyl alcohol, and m xtures of any of
these. 33. The conposition of cl ai

of 2
f ur 2Aer Themsthodialglame4 Whﬁf‘fl“ét%é )‘?ehﬁF%tr?ﬂlgg‘i’é ng’éﬁee(bf tfie wiohw-
dduBIB dnlifisiGt BtRp ﬁ&@% sﬁ{b‘ll‘i‘éér Qeflec‘ié{{ ﬁ-@ﬁttﬁé" ug consisting of surfactants

preservatives,  aci bases sugar
aaidommsslubknpoiymam ds, stabili sers, antl oxi dants, and
pol yrrers 34 The conposi tion of any of clains 27 to

?ﬁ J g ﬁﬁnglrbf or??:aglﬁl ebr} lmfgﬁﬁi[g%tittﬁg cm%ht aque-

(ﬂ&rﬁ[ﬁ&ée 13 5t lea'dﬁ Qs BIPNRR$hdtio® ﬂllem@aquéHils %h&s& of thé@iotg-double
shaped as a macroscopic solid implant. 36. The

@BWPE8i tion of claim35, wherein the solid inplant is
shaped as a rod. 37. A nethod for the preparation of

the %0 ?i gninﬁlgmﬁgn 6F ﬂhﬁ%sgﬁtoof vﬁx@ren‘f RIERItSe ERHpdME and the

steps o Xing t | ock "copol yner, the active
biodpcnpotyrmmr@qhsmmd drydifpersetian a hqmldwamss inghel form of an in-

I here r orm ng a coherent solid strand by nelt
Jé’ﬁtlat;lﬁi fo%‘B?’]Ia{i%d by (c) separating said coherent

solid article into solid inplants. 38. The use of the

conpssi tiheRo@bosditiyn 6f cl@in@BﬂE;vHerélﬁ tHbvaingle of dierinj eatﬁble(hquld
36 for the manufacture of a pharmaceutjcal product

for
fommulation tsfEem abputdhy tasabent 3 mlo Ane Predesablytrqna aput § to phout 2
8‘% chronic hepatitis C, hairy cell |eukaem a, acute or

roni ¢ nyel ogenous | eukaenia, multiple myel oma,
follicular |ynmphoma, carcinoid tumour, malignant nela
nome9. ¢ Aieyebmpesition of clatia 27 SABE, whmemahm@pclscmﬂwmompnses

gl‘(l:.’lhabglslt ’7? to abgl?tl 935t w‘? %?’E?}ols ang pre%erglg)ln%rom about 80 to about 90 wt.-
% PEGT.

30. The composition of any of claims 27 to 29, wherein the average molecular

weight of the PEG segment of the PEGT blocks is from about 600 to about 2,000.

31. The composition of any of claims 27 to 30, wherein the liquid carrier com-

prises a non-aqueous biocompatible solvent.

32. The composition of claim 31, wherein the non-aqueous biocompatible sol-
vent is selected from the group consisting of dimethylsulfoxide, N-methylpyrrolidone,
benzyl benzoate, tetrahydrofuran, ethyl acetate, benzyl alcohol, and mixtures of any of
these.

33. The composition of any of claims 27 to 32, further comprising one or more
excipients selected from the group consisting of surfactants, preservatives, acids, bases,

salts, sugars, sugar alcohols, amino acids, stabilisers, antioxidants, and polymers.

34. The composition of any of claims 27 to 33, being adapted to be capable of

gel formation when injected intramuscularly or subcutaneously into a mammal.
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35. The composition of claims 1 to 7, being shaped as a macroscopic solid im-

plant.
36. The composition of claim 35, wherein the solid implant is shaped as a rod.

37. A method for the preparation of the composition of claim 35 or 36, compris-
ing the steps of
(a) mixing the block copolymer, the active compound and optionally further
excipients, and thereafter
(b) forming a coherent solid strand by melt extrusion, followed by

(c) separating said coherent solid article into solid implants.

38. The use of the composition of any of claims 1 to 15 and claims 27 to 36 for
the manufacture of a pharmaceutical product for the treatment of acute or chronic hepa-
titis B, acute or chronic hepatitis C, hairy cell leukaemia, acute or chronic myelogenous
leukaemia, multiple myeloma, follicular lymphoma, carcinoid tumour, malignant mela-
noma, condyloma acuminata, SARS, or Kaposi's sarcoma, such as AIDS-related Ka-

posi's sarcoma.
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