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appl i cati ons Imagotize siydiartexpaninant| ice werp iriocdlated intrrmussylgtyeiniths lpwr deraysal evfgion 1ofi B
such as holegori.06amyof the HSHESHPEmetrvispliviese preparation. The contiel anicenware inagulatadh With o
antl M cr obapavivalgntcameuntef thyigH- @Ws P%P@é?‘l i FES At dnteryalp Pé’ﬁt ingoplation 1pq Rige were

| e,35t H%cf‘f'qeﬁdﬂ%ﬂ'ﬁ' eg disseelpty LIRS "%39 %'“s #191‘5& jable
ap i cati oR demon 1991 °P‘§'l‘f|‘TVaﬂeF" s&% I'aﬂ’d(';r%?'gtﬂ?‘?éeqs P SR TEioR, ety fPryigos of
(elther sufmifecdion sreoliesihe fprgame:pe! | ?f'ﬂ’é’) where the sustained rel ease of
antimcrobials and/or bl ood clotting factors may be helpful in the healing
process. Simlarly, the |iposomnme-gel f iltl on nmay be topically applied
to bunms Tor the sustained rel ease of -aéﬁn-crobl als and/or cell growh
factors. The |iposone-gel preparation nmay al so be applied in the ear to
‘treat infect 'ﬁ‘fzﬁléﬁoutdmﬁléﬂﬁﬁﬁmﬁdﬁ'ﬁﬁ&ﬁﬂﬁmfSMA‘:GE CA@DRESBIR S
woul d reduce the nece55|ty of repeated |cat|ons of .the bioactive
agent ingthe : COLAR hBHOG : B
| i posone-gel preparation may be adm nistered orally for sustal ned rel ease.
Such application may be useful for sustained rel e I%%g# epi t hel i um and
ot her oral tissues and for sustained release to g?%% the alinmentary
tract. The |iplseeeleml preparations of thRemaising afkent8®nhauysal so be
used insvitri®ip, - ed rel eas fga bl oactive agent
into the cell ofr) }ggag@cﬁgf#gcﬁgg%%gwch bl oa?itéljve agents may include
but are not limted to nutrients, drugs, hornones or growmh factors. The
| i posone- geld 3 ppgs psbpe My be used as a support -fgrgcel |l adhesion and
grow h; for Instance, a |liposone-collagen gel may be especially useful for
culturifd muscle cells —nerve cell or liver.cells. . Mhen the liposonpagel
preparation Is applied as an overlay, a |iposone-agarose gel may be

particularly 'I"hase,fthe ¢learance of '%51-GS is attenuated when liposomes containing this agent are sequestered in

g



so - The specific enbodi nents descri bed above and bel ow are diven by way
of exarrpl e only and the invention is limted only by the appended cl ai ns.
EXAMPLE: LI POSOVES | N I\/ETHYLCELLUL%I; g PREPARATI ON OF SPLVs AND
I\/ETHYL(B,LUL%E GEL SPLVs cont ai ni ' YE%81 Bdel ed gentamcin sulfate (
[err] -GS/ SPLVsS) were prepared. as described in Section 4.1: 100 ng egg

phosphat i d mB@Rlitdifose ggnalgg;)a iR = di ethyl ether to which 0.3 n
phosphat e buffe!r,ed %alﬁl ne K ; cont ai n| ng ['"gijrlr] p- hydr oxyphenyl propl onic

acid deri vexAMmreg : gpogmg:mrmq\ﬂosgul fate ([err]-GS5) was added. The SPLVs
-were formed by soncatTng—tteTesul tant m xture whil e evaporating the
di et hy| &t hPRERARATEON OF SPLESANDAGAHGSE@EEEN. The SPLVs wer e resuspended.-in 1 ni
PBS. A 2% sSolutton of merhytrcertutrose usually 400-2000 centipoise in PBS pH
7.2 was prep8PBa vieyo prepated Gis dbscdbed InSéction 5D (BRZEINE GhiSegg e 4@ 03V D BBS leoltain
and cool i nFHE8or @3Im hBERES batier [cantairing 14 BhumSLRGK I AdChEPINGHNSY BARAraNuEEar] HE
SPLV- METHYL GEbltigh<OB .52 Afkidsh (Bio-ra sishdagfliiol MY intwater 30/butied Wistd @bared BYS Mslting
sol ut i ofe whe peiymeschowiler fat 400 Eqjthen staliliziog) tie sokutidnha 1205 bESltbERInY. Aftes R6dNAg, Ao At
r oom-t enpetesultiag ge! wag nejled aH0{ G.. The temperatfire twas themtiacteasse i 441€.
[ err] - GS/ SPLn arderhip| ssauestar the dipprompsiprd tooingculster the i reslting aybdigosoone quémmration, they
In the abde'f?I"’H&PmFQS'&PUﬁsUﬁedadult Swi ss Webster mice. Two 50 groups of
control m ce Opg: yolumer of 2g3sese elution | wWap ixed witfeongrvolupe wh EPVissusreededdn PBS buffer (pH
subcut aFFeo 1.9“"1 f\‘s’i’eﬁﬂm‘a‘bﬁdﬁ‘i“ﬁ%ﬁ‘e'h‘ atpirder ipforhnagdie W'"Ql%im intpinglcdiarpsites S E5mm)
(pr epared & pted 19 tgee'l?ﬁﬁ"% ﬂ'h?)syfzt:d@ﬁi’ﬁ?% §F° @‘h’r 1"(% perrpit the agegose to

] |- Gs Pag Bl rﬂi ¥ %% ui!f‘ iaeler o the gepdie
subcut aneotl )7 ﬁ" A&Rs ﬁ?lﬁﬁn)w r?e\ﬁﬁ‘sflhe’ﬁfuiedrﬁ" %d- [ err] -GS/ SPLVs
suspend e’!m“ nee | cel - |ul ose
forms agaOI EACAGHH ?Hml aEiﬂégﬂx_ﬁé@? s A@ﬂn of the -
et %gcﬁnl ul RS ms@woﬁ mfgig“ég lnc{ézgﬂatui" i %ﬂ%ﬁ%ﬁ%&’g lév.t@ ﬁgs "fé%&d 2?

. Il c h A e i r
nour s, 1 ot o8 ol it hep A %%5/ o el %%ﬁ&
i nocul a&sedhéﬂb&%diﬁ@ﬂd&édf n% !ﬂatttﬁbehpﬁé%%§ re Qfﬁﬁ]bH?l anea? b'si Qf
t he f or natimceiatioh. any vi si bl e or pal pabl e si gn asted nore than a
mnutes. 8 EP 0172 907 1 The subcut aneous |rrm)b| I'i zation of 1251-GS vvas
verified HNTRAMUSCULARADNINISTRAROMS OP THE 8PV AdAROSE PRERARITREN Of i nocul ation. To
this end, skin and underTying tiSSUes around the srte of inocul ation :
(approxse 1. 5%HHEH] SRY¥s wével eenuestdrede 0512%| agavasd delsvadult Seiss-Wobsterddicd Wisté Modlstedr
i nocul at i dntrempsgulpriydi e dagi withtOy micaf thel et eGSR chgerssengy! progzratiom Graups bidontrol rice
~results (T@tﬂ lpocplpteq intiareysculady tirhthe log it €d s fOE6ABSPWSTsesiendadin HERPES] butter, pHe

site of 575 AGREEP 9ok santaiying FE-HAK ey be i@t wagynot entiappedin SRRENE o "REEEENAI ON

OF RADI OLABEEEPierERY infervalr Restinpeuleton. iy migevers speriiiced, SEERBOTAE B/ TisEIBO A THOON
IN M CE®®% §|6§d 1ty termined The resulis| afpyresented in Table 3.

Re\rém ni n %iﬂ i@qtq at@/ Inspiya repeption 125é1'1€l'ﬂ Iggr@longed when the hormone is
83.7 20 [ hormone Is sequesteréd in the agarose gel; however, the hgmnope is
[err]- GS all a Tneuflts gfemoculaﬂon when the liposomes containing the hormgne; arg geqygstered in
| NTRAMJS NI STRATI ON OF THE SPLV- METHYLCELLULGCSE PREPARATI ON I n

anot her SI m I ar experinment, mce were inoculated intranuscularly in the

| ower fenural region of t he leg with 0.05 ml of the

[err] -GS/ SPLVs-net hyl cel | ul ose preparation. The control mce were

i nocul ated with an equival ent anount of the [err]-GS/ SPLVs suspended in
PBS. At«sinterval s post inoculation the mce were 35 sacrificed, the entire
| eg di ssected and the radioactivity in the linb determ ned The results
shown in Table

50

&85
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2 dehpnstrate that the radioactivity decreased nor e rapidly in the | egs of
&ontrol mce than in the regs of mce which received the |iposone-gel

i'nocul ation. 40 EP 0 172 907 B1 TABLE 2 RETENTI ON
OF RADI | ABELED GENTAM CI N SULFATE AT THE SI TE OF | NTRAMUSCULAR | NOCULATI ON
IN M CE 45 % Radi ol abel 1noculum Remai ni ng

after 88 hours 50 [err] -GS/ SPLV- rre&ﬂxiﬁegl ul ose
96.0 [err] -GS/ SPLV e 46 . 8 56
Thus, the_ clearance of [err] GS is attenuated when |iposones containi ng

- this agent are r E 9 hgﬁi@%@ Rl §sepoel
mat ri x ahd adn’llt %?g?g?gﬁ Pg't Fg%gguFO%BﬁE&ﬁEE é\%ﬁﬁk N AGARCSE 5
PREPARATI ON OF, - j

Section 5.1 using 100 ny egg PC and 0 3 rr1 PBS contar ni ng [err] GS or 0.3m

| HEPES bUffﬁioéﬁﬂhﬂ' ning [grgk-A hns%mhab@rzaa@eaé&x&min&h

Engl and Nuclm uti ons™oT URB%x 870 agal B o- andard Tow M) in
wat er or?buffer were preparmg 10 € po Vi p ¥ ® C,

t hen sterrlrfk g the solution at 120 C by autocl aving. After coolrng, t he
resulting ge SHGR| ted at Belr] .0Tfe tenpbrature.®as Ghen dectealdd to
[err] In ordF to sequester the Iiposones and to inoculate the resulting
gel -1i pgsone %? ion, the follow ng procedure was used: One vol une of
agarose squtr%HL“as mi xed @« onB7vBl une 8B SPLVE.Rusp@nlied 9 nd PE¥PLUf f er
R#él5 7.2). s suspension was imediately aspirated into a needl e havi ng
rge |nterna IoRGREt er (1.5nmm wusing a syringe adapted to the needle.
The syringe Q%F%E%d horrzontally at [err] to pernlt t he agarose to gel.

The gel 2¢ontai ni pg_Jl i posone nder 'S onat he
i nternal dianet e'f'% - the neggl'g o Tgi ‘e&m}){"&r o] )‘ V\:hl ch
can be easily exttuded and ul a gd 20

THE SPLV A EEE ARATI ON Adul t Swi ss- V‘ébster m ce were | nocul at ed
i ntraperitoneagpy h [err]-GS/ SPLVs sequestered in 1% agar ose gel (one
gel cyl #nder/ §§3 After 24 hr, the mce were sacrificed, the gels were
recovered and their radi oacti vi ty determ ned. The results shovved that 95%
of the initial regggactivitgowes ass00i ateg7wpth 85,0he26egovesed gRBsO
indicating that thesli posongg.0ere6df{dici epsly seBnest e24£d0an2dpdi nt Al 0ed
at the site of i2powl ati on100NIRAMIBCOLAR ARM Nl STRATD| (B8 OF THE. SPLND
AGAROSE *PREPARATHEN-36- [err]-HGH SPLVs were sequestered in 0.5-2%
agar ose gel s! Pencentages- bodicatentbe fénali mnneateartimmfm@garaaeymn
the |eg withtige1liposomengelopreparaPionagar ose gel- preparation. G oups of
control mcewere inoculated intramiscularly in_the leg with 0.1 ol of
[err] G SPLVs suspended in HEPES buffer, pH 7.2; agarose gels containing
[err]-HGH (i.e., the [err]-HGH was not entrapped in SPLVS); or [err]-HGH in
ES buff@mmmg iLposbMEL I poatageNocul ation, the mice were sacrificed, the
i nocul at ed™tTeg di"sSsected and-the 35 resi dual radi oacti vi ty determ ned. The
resul ts ar PRERARAEIONEDF $RLVE aNb €0BLAGENESELesul ts I n Table 3 indicate that the
in vivosaretention of [err[-HGH is prolonged when the hornone is entrapped
in the SPLVs "BirHGHASN Vs wereltuepemed es tisscribed)incisttion §d using 100engepgrRGand(d mt HEPES
however, thifetnontaioing '2iHGpt i mal |y retained at the site of inoculation when
the |iposoneé gebnt adichiselgpla reb tdi olipoerewasr rrepsted Lhy &t mspdifigation of thg arhetivngt desxibed! Oy
Michalopoulous and Pitot, 1975, Exper. Cell Res. 94:70-78. Briefly, 1-3 g of rat tail collagen fibers, dissected

45 from 2 rat talls, was suspended in 300 m1 of dilute solution of glacial acetic acid in water (1:1000), and
stired at 4~ C for 48 hours. After allowing the mixture to settle for 24 hours, the clear solution of solubilized
rat tail coltagen was decanted from sedimented collagen fibers. Stock concentrations of acid-solubilized
collagen of 0.3% or 0.9% (weight of fibers used per volume of acid solution) were stored cold until use.

The liposomes were sequestered in the gel as follows:

50 1.7 m1 of acetic acid solubilized rat tail collagen (0.3-1%) was mixed with 0.4 m£ of a 2 to 1 mixiure of
10x concentrated HEPES buffer (50 mM HEPES, 0.75 M NaCl, 0.75 M KCI) and 0.28 M NaOH. Immediately
after addition of buffer, an aliquot of '#IFHGH/SPLVs (0.1 mi to 0.2 m2) suspended in HEPES buffer was
addecl to the solution which was mixed to ensure uniform distribution. This suspension was allowed to gel at

_ 37° G for 1 hour.

65 An experiment was done to determine the relationship between the amount of lipids (as liposomes) in
gels and the sequestration ability of the gel. Accordingly a 0.2 m1 aliquot of various liposome dilutions was
added to the rat tail collagen in HEPES buffer as described above and allowed to gel at 37" C for 1 hour.
Liposomes which were not ssquestered in the gel were removed by filtration under vacuum through-a nylon

11



45 50,55 10 EP 0172 907 B1 TABLE 3 5 RETENTI O\I OF GRONMH HORMONE

AT THE | NTRANUSCULAR S| TE OF | NOCULATI ON | nocul unf err] % of

[err]-Growth Hornone Remndinin in Leg 10 3-5 24

2 ~ 3 7 14 ﬁ?é?%?ﬂ'f% 5.0 0.7 .

ND B 0 2 0 3 ND SPLVs 81.0 57.0

lglg . 16 m e 2, pors s MQM&;Q ﬁ ﬁaﬁa&é cﬁ%@( the gel collectddA’

' 36- 0 was determi e 4 il 4;5 x:61 74% zs?erH,]SMI-—Y cmélg Lb\e/ 25
s red in a 0.3% en gel.

Agar ose O. g%ame 4 also d ta that the Qf liposo Jﬁ»gf&x &uid be seétﬁst@red m2tﬁe Qoﬂage%?’ 0

.29.0 1. 0%
gel might be incr b increasi t:% ntraﬂon of ctilagen in the?g%l 09°/
17.0 2. 0% Another hpos p parati w%r le 4) contained fibr tin covaleiaﬂp chsslmlég tQ liptd§8ﬂQ

ND 30 1 Peyiyesgidt@ldfibronelfh wiidhtnas hiniaiin@) fof BIaRRA WadtbvaRntly cré@Ainiea Qo hd lipbdme

| i posone- %ﬁA ePhERInAnledtaly2od bearibok iSSP AgicRidnl SR NG R3BBEIRAYTWEGrOF
SPLVs  AND ot 51 iedEdp r fb01dse revibiyHEHHERISPEVSWRFeprépap a5 asbofed Section 5.0@sing ¢yg
Sect i 05 P hai pREspAdtyIstREnGgEnd E2amb B) andriris EPEmIyhétByanbohehamb)gline butfer

[ err] - HGH.comei@f] EHGH: 16l ofdel whlcovalostly hnRithe Girbdeatiye theslippsoaeartisd BiyHGH/SPLY
modi f i cat isgspesdiont Wes ingbdeat fod @simuisba 870§ with chab diboodctin <Serapein Mict, dlostod, OMA:, or
Exper . CeldolidBemtive Réseafth Fis., Lazingied, IMA) inli- 8L Fisahling huffet with 2000V [CaGi.r 109 igp Eactor Xill

di ssect ed (fps-ghtanines®, Alpba Therdpsutic \Dap., 10 prgelde (CAkN @GOthyembinf (Signk..Bte Loviso M- on -
of gl acisal(Omecwitiof theooibth wilhcleteat 3rmg %: ib@OERin selfiensdn 1% sesends et WCE Aftgr incuatiap dhes |
After al | diwonestin teedifieih8PLYs('IHIGEHENSPEVS) were Pafleted gt 19,009 K@ fen 104pinuirs| andjwaphedd
sohubi | i zdighes-at tail coll agen was decanted from sedi nented col | agen fibers.
Stock concentrations of acid-solubilized collagen of 0.3%or 0.9% (wei ght

of fibers used per vol ure of acid s@ABLEQA) were stored cold until use. The
|i posorfls vere SGiREhe 3 0N 0% 19050MES' O AWGOLIAGEN GEL MATRIK acetic
aci d sol ubilized=Ta ' AgeT 199 wWas m xed swRad iglabell of a 2
to 1 mxture of 1 O concentrat ed HEPES buffer (50 mvsamtecrens M Nadl ,
0.75 MKC) #3%$id A3dé .GellmTEdl a_gg_;l___gggr addi t | @ity @eler, an

ali quot of é‘?‘%""‘FG:V'SPEV (0.1 2 m) suspended in HEPES buffer was

added t5 tﬁ SS:G-IBGB/(SPIW! dio \ﬁamlm xed to ensure uniformdistribution. This

suspension was allowed to gel at [err] for 1 hour. 55 An experinment was
done to determ ne the relationship between the anmount of i pi (as
| i posones) in gel‘lsDQa.rﬁzl mche sequestrati &r3ability.of the gel. cordingly a
0.2 m g@liquot of %sa. Ilposorre di | . isons was added to the&sTat tail
col | agen i n HEPES buff as descri bed aob%ve and allowed to ge.}4 at 37 C for
1 hour. . *
7.9 mg 0.3 S 72
£ 3.8 mg 6.3 71
10.0 mg 0.9 81
“  1251_ggH/FN-SPLVs (0.2 mt)
8.3 mg . © 0.3 86
45

As illusirated in Table 4, when fibronectin-modified liposomes were added to the collagen gel, a
significantly snhanced sequestration of liposomes was achieved.
50 '
7.2. INTRAMUSCULAR ADMINISTRATION OF THE SPLV-COLLAGEN PREPARATION

In order to determine the effect of liposome sequestration on the retention of growth hormone in tissues,

adult Swiss Webster mice were inoculated intramuscularly in the leg with the '1-HGH/SPLV or ‘&I~

55 HGH/FN-SPLV sequestered in 0.3% collagen gels (prepared as described above in Section 7.1). Control

. groups were inoculated with '251-HGH/SPLVs suspended in buffer, or 251-HGH in buffer. At intervals post-
inoculation, mice were sacrificed, the inoculated legs dissected and the residual radioactivity determined.

The results (Table 5) show that the hormone is optimally retained at the site of inoculation when the

12



Li posonmes whi ch were not sequestered in the gel were renoved by filtration
under vacuum through a nyl on EP 0172 907 mesh filter (81.2 [err] pore
si ze; McMWaster-Carr Supply Co., Day d| oactivity in the gel
col | ect\eﬁ on the filter was determ %P@n%é'fg 4 illustrates that
approxi mately 54-74% of the [err]-HGH SPLVs coul d be sequestered in a 0.3%
col I agen . gﬁdosonqe%%ﬁalﬂin@{hﬁ(hoﬂféﬁ@%tsé bfisted Ao oftBe bk Yol catidn? §Tocso

whi ch coul ghefBraseeBi 86 laGichhent bf ﬁ‘ﬁrﬁne@ﬁ bepR a §reat%%£d£ﬂﬂ g&ﬁ&@ﬁ%&%gﬂ
~ i ncreasi ng(sbé Fatledd) ot Sighiantyfonkdnbd RBAION ioNbibddre AGdnt &tIndsitd 4P indbliGtioR. However a
|.i posome ‘pmepdines ratenof (leabé 6f 1%)-growh hérmbrRgin histifdap @ad dbseredval ent 'y crossl i nked
to |i pi ds. The gl ycoprotein fibronectin which has high affinity for
coll agen was covalently cross-linked to the |iposome bilayer by an enzyne
catal yzed method described in U S. Paft®BLEa$y| ication Serial No. 533,583 by
Weiner et al., filed Septenber 19, 1983. Briefly, [err]-HGY SPLVs were

phosphatt dyl e REERNAR & sSBoNTR. HoRARAE 1quapﬁz€rr5’amuscum stz

- (hydr oxymet hyl ) ani nonet hanpsmocg[,hmt)gr cont a| n| ng [err] HGH I'n order
to coval ent h frrpzrs tLn - I ' TT HSPLV,
suspensi on &)ﬁol:h’ilﬁ “ -‘: > S O 2Lzt agen
Inc., Boston, MA, or CoI | abor at HoarResearch I nc., Lexingtpdysg I\/A) In 1 m
Tr|s salﬁne buffer with 20 rr1\/|l§_§| Iﬁgg[err] |—ctor XTT1 -
t.rans- gl utam nase, Al pha Therapeltic rp., Los Angeles, dA); 1 unl4
\rﬁnbln (Sigma, St. Louis, M). 15 (One unit of thrombin will clot a 25

rrg % fi broanEIanﬁl utions in 1§]§a((:}'7| at 37C),. After eﬁgga;r[o%b.tgoo X g

fibronegtinypgg | ed SPLVs ([err FNF SPLVSY “wer e pel |
for 10 m nut es B/&RLVed 3 t8he@. SABOE 41800 © 1SBQUESTRAITJ 4N OF
LI POSOVES | %I%W@@j@ MATRI X % Radi ol abel Sequestered Lipid Added
to Gel " Collagqen % Collag thin 5 [er (0.2
0 0. 0 g .0 57.0  s55.4 %‘ o> Lqgly (O
8333 % zi{-HGH/FN-SPLVs- 0-% 9 5(7) 12.3 mg
. ' Collagen 82, .
72 35 ger 5.0 ny 7509 54"00 3 40.0 3’ 0
66 3.8 ny ¥ Mean values of_tl:u:Qae'3 mice/ rou 71 10.0 ny
0.9 PeriTHav PN SPLVs (0.2 i) 8. 3
g s0 86 45 As
i |l ustrated ?‘na“?'ﬁm enaﬂmqnhewstwmmw @i filomqlicbsomes sequestatest in cotiabsdl geb
the col | a |using, Vitrp F.cea'n?rpiyllvarﬂawe eepseeq@reed digestadboyine qlerrmbs@hm s
achi eved. p © """ht G913 PoPRIRY 1eing tgracipspiubifapd rat wojlagamEN
' PREPARATI '° ”8' CP'F?eW ?%%'ted &pm Floy J-abpratories Mrkean, VA Age! gh
t ke, retagnt,{,s we ’ & h gn110 f'lag ? s ingfyeonas fhe; ipogaess P@F‘"W@E"%?de
i nocul at ed 'we °qu'1%3 c’eg °t[° §1 oy T G—vatgpg m] 555
HGH/ FN- SP% S%&L% nleg cSI% usiy %ﬁ%g@ agen or ve
in Secti Ofyoyin NESHRen I& HQ%JA{YF S.hé . atler or
 suspendgd P sbondedl n 1eoH H Bleger el m ulatr mei n,
M ce Wer e saafésd] thé Mulsiedtegs ARSI e%ﬁm e residu

radi oact i vi tas fiekaedinedble 6andugs lééduﬁsn(at’ﬁa% fipo3dm ﬁHWxtIoE&t gl Bfhaltl "RHRor Sf
opt i mal | y hemioné BEthe adte oh Ro&itdieh & 7 dBRGI8btMocMhioNIRE gbi N hét as effective as the acid
. solubilized rat tail collagen. Modification of the sequestered liposomes with fibronectin significantly en-
45 hanced retention of hormone at the site of inoculation with both forms of the gel at 1 day post-inoculation,

but not at 7 days post-inoculation for the Vitrogen gel. :

56
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EP O 172 907 B1 |iposones containing the hornone are sequestered in the
col l agen gel matrix. Modification of the |iposone nenbrane by the
attachrment of fibronectin, despite_a greater sequestration of |iposones in
col | ager gel (see Table 4) did not E%Pgﬁ?\gﬁ%ﬁﬁtly enhance retention of

bi oactive agent at the site of inoculation. However a nore linear rate of
rel ease of [err]-growth hornone in this group was observed. 5 TABLE 5 10
RETENTI ON OF GROWMH HORMONE AT THE | \EABREISCULAR SI TE OF | NOCULATI ON

| nocul um 9% of " [ eRElrENIB" GF KW HP HEWFONE B RO RERARGSLOEAR HOUT S

Days 3-5 - | | err) - HGH

50 s 1.0 0. 2 INOCULATION: ERFEECT OF VARILUS 2@1?0? - HGH SPLVs
81.0 57.0 16.0 COLLAGEN MATRICES 0.4 [err]-HGH SPLVs-
Col | agen 78.0  oT. ) 55 270

J128. .U
19.0 25 [err]-HGH FN-SPLVs- Col | &y 31 Human Growthgy 0  77.0
54.0 Inoculdéfi. O 7. b ke Vitemetn g t {4 eeegPce/ group. 30 In
anot herreexper | nent, sustai ned rel éase or [er ’ - rom 11 posones

sequestered in collagen gel prepare : <omercially

avai |l abl e pepsin and acid digested bovine dermal collagen, was conpared

wi th that observed when the gel was prepared using the acid-solubilized rat
col | agen. Vgrogen, a product of the Collagen Corp., was obtained from Fl ow
Labor at’6ri1e% IMBEBARatVAALilA gel of 35 1M trogen (0.3%.2as prepared

ac\gg)r ding to naefaldegener's instructions. The |iposones containing -
entrapped [err]-HGH were sequestered in the gel as decribed in Section 7. 1.
Adul t Swi sE2%¢h 17 k) wer e i nocul at i ntranuscul arfy,in the leg with
[err] - HGH SPSL%/ §éﬁ{g;ﬂ']%gHGl—l/ FN- SPLV se%'edst ered in 0. 3/‘0?3ol | agen gel's
prepared uR2%g.gehhgprial tail acid solubilized collagen or bovine

(Vvit rogen)RQQI-taggnCO(gggb%l gr oups V\qéﬁd nocul ated w4 hg[err]-HGH SPLV
suspended in buffer or free 40 [err]-HGH suspended in rat tail acid '
sol ubi | i zetRTplhgagpNI8PL VAL | Nterval s post-inocul ation, nice were

sacrif gtechat Mpainoc82a@enl €gs di ssectedy and the reggdgal radioactivity
determned. As illustrated in Table 6, although sequestration of. |iposones

in \ﬁtroge‘r?%p.l.a@nylspgvg vekedigedn of 4wrgone at the p4te of inoculation at
7 days post-inoculation, this gel was not as effective as the acid '

sol ubi i ze@ﬁn&ncayrncgbhqgen. Modi fication-of the sequestered |iposones

wi th fedor anisgtodgesi gni ficantly en- 457sh@nced retentios, £#f hornone at the
site of inoculation with both forms of the gel at 1 day post-inocul ation,
but not at* Mamysvabats bECEive ickyigridup Vitrogen gel . 50 EP 0 172 907
Bl TABLE 6 RETENTI ON OF GROMH HORMONE AFTER | NTRAMUSCULAR 5 o

| NOCULATI O\ EFFECT OF VAR OUS LTPCSOVE COLLAGEN MATRICES U of ] err]
ugan Gwt h ' |

RELEASE OF SPLV ENTRAPPED AGENT FROM SITE OF INOCULATION

An additional experiment was done to verify whether the growth hormone relsased in vivo from the

40 liposomes sequestered in a collagen gel is in an active (functional) form. Bovine growth hormone (BGH) was
entrapped in SPLVs (BGH-SPLV) prepared essentially as described in Section 5.1 at a ratio of 1.75 mg
BGH/100 mg egg PC. A 0.25 mt aliquot of the BGH-SPLVs (containing 1.75 mg BGH) were sequestered in

a 0.8% collagen gel (as described in section 7.1) which was then inoculated intramuscularly in female 39
days old Sprague Dawley rats which were hypophysectomized at 25 days of age (Charles River Inc.).

45 Control animals were not treated after hypophysectomy. The growth of the rats was determined daily and
expressed in grams by subtracting the body weight at the time of inoculation from the actual weight post
[Inoculation. The results (Table 7) show that the group of animals treated with the BGH/SPLV-collagen gel
preparation gained weight steadily, indicating that the growth hormone was released from the 'collégen-

sequestered liposomes and retained its activity. No gain in weight was observed in the control group of rats.
50 '

56
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| nocul um - Hor nrone Renai ni-ng_-i:'n' | eg[err] 10 Days 1
.7 15" [err]-HGH Rat Tail 1.0 '

0.2 Coklagen 125 - HGH SPLVs ' _ 57.0

1.0 20-{err]-HGH SPLVs- Rat Tail odilaj@%78 . 57.0
27.0 [érr] HGH FN-SPLVs- 25 Rat Tail Collagen =~ -

77.0 40.0 [err]-HGH SPLVs \ftrogen 42. 6

14.3 [err]-HGH FN- SPLVS- 30 Vi t r ogePABLE 7

75.8 15.4 Mean val ues of five m ce/gr oup 36 RELEASE OF

SPLV ENTRAPPED AGENT FROM SI TE OF | NCX:ULATI ON" An addl ti onal experinment was.
done tosverify whet heWELGE : 68 E MIEEDyRATSI rom t he 40

| i posones md in a collagen gel is insgRRAngat iheqrhma® ional) form
Bovi ne gro e(BGH) was entrapped in S%t‘Vé‘BG’V-‘%ITW"prepared
essentially as described In Sectiqn 5.1 at _a ratio oPays75 ny BGH1.00 ny
egg PC. A 0.25 mt aliquot of the {8G+ SPLVs ﬁcontgl ning 1. 7% my BGH) were
sequest®@red in a 0.8% collagen gel (as described in section 7.1) which was
then i nocultatteatedanuscul arly i femel e 39.8ay8.8| d0sgr afué DAwidey O s
whi ch.wer e R PPNGLebo T ?@qy at 25 days of age (Charles River Inc.). 45
Control animal's. were_not freated after_hypophysectony. The growth of t
rats was deﬁ@gﬂ-ﬂeﬁnaﬁFF}°§nd exp‘re%se%lg 8 ims"b? sBot'r alritng %-1fe t?ogy
wei ght %t the time of inoculation fromthe act ual wei ght post I nocul ation.
The results (Table 7) show that the group of animals treated with the

B& SPLV-callagen.gelpreparati on gai ned wei ght steadily, indicating that
the growth hornone was rel eased from the ‘col  agen- sequestered |iposones
and I‘etél n@lsﬁts act |ty°fN%8: n_wei ght was observed in-the control

group of rats- o %% 93'69/“%1 TABLE 7 WEIGHT GAIN I[N
HYPOPHYSECTOM ZED RATS Tr eat nent _

Change in grans [err] Days 1 2 3 4 5 6 7.
8 10 Unt r euBEOTANEOUS ADMINISTRATION AND REKEASE OF Stlv-EnTRAFPEDOAGENTOFRDM TRE BITED. 4
-OQB@VWTS]WT—I'H‘J‘E‘CW T3 9 —— 477 7.3

8.7 9.4796 9.9 15 20 a Mean values of 8 rats/group.
SUBCUT ANEOUSs AR L ovkaBirig AsufaNindErSRELSFAGE plofar&iPis\de SthiBdg AP BYcEunAIENT0 RpdinTitold
SI TE 25 OphdshhaitiichdlineNvas dissolved in 5 mt diethyl ether. To this was added 0.3 m! of aqueous buffer
(either PBS or 0.01 M Tris) at pH 7.4. containing 15 mg bovine insulin (26 unit/mg) (Sigma Chemical CO.,
30 St Louis, MO). In order to solubilized the insulin in the aqueous buffer, it was necessary first to partition the
‘hormone powder into a solution (50 mg/m1) of sonicated small unilamellar vesicles composed of EPC.
Following solubilization, the agueous droplet was emuisified into the ether phase by sonicating under a
stream of nitrogen until the ether was completely evaporated. The lipid/insulin paste was rehydrated to form
: insulin/SPLVs. The insulin/SPLVs were washed three times in buffer containing 10 mm CaCl2. The CaClz
a5 facilitated pelleting of the insulin/SPLVs. Enfrapment of insulin as determined by '*C-insulin label was 20-
30%.
Sustained release of insulin from insulin/SPLVs and insulin/SPLVs secquestered in collagen gel was
examined in a diabetic animal model.
Diabetes was developed in Spragus-Dawley rats, supplied by either Charles Biver Laboratories
40 (Wilmington, MA) or Hilltop Laboratory Animals (Scottsdale, PA) by intraperitoneal injection of strep-
tozotocin, 50 mg/kg on two consecutive days. Two weeks post-injection, diabetes was assessed by
measuring water consumption, urine volume and urine glucose. Urine glucose was determined using a
glucose assay kit No. 165-UV {Sigma Chemical CO., St. Louis, MO). .
Insulin/SPLVs were sequestered in collagen gel (0.9% collagen) as described in Section 7.1. Experi-
45 mental animals recsived a single subcutansous injection of insulin/SPLVs in the collagen gel in the hind
limb corresponding to 4 mg insulinkg body welght. Control animals received a single subcutaneous
injection of either free insulin in buffer, free insulin in collagen gel, or free insulin/SPLVs in an amount
equivalent to experimental animals. A minimum of five animals was used for each group.
As illustrated in Table 8, urine glucose values were depressed in diabetic rats which received a single
50 subcutaneous injection of sither free insulin/SPLVs or insulin/SPLVs sequestered in collagen gel. In animals
treated with insulin/SPLVs only, however, the maximum glucose depression (hence, greatest insulin release)
was seen at 8 hours post-ireatment. Glucose in urine began to rise again in these animals after 24 hours.
On the other hand, in animals freated with insulin/SPLVs sequestered in collagen gel, maximum giucose .
depression was seen at 2 days post-ireatment. A statistically significant greduction in urine glucose was still
55 ovident one week post-treatment. This indicates that sequesiration of the liposomes in collagen gel impedes
the releass of insulin to the systemic circulation because no difference would be expected if the release of
insulin was solely a liposome dependent phenomenon.
it should be noted that free insulin subcutaneously injected was rapidly cleared (within 4 hours) from the

5
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SPLVs containing insulin (insulin/SPLVs) were prepared as described in
Section 4.1: 100 ng di pal mtoyl phosphatidyl choline was dissolved in 5 mni
diethyl ether. To this was .-added 0.3 nl of aqueous buffer (either PBS or

0.01 M Tris) at pH 7.4. containi ngpdsi7agobdti ne insulin (25 unit/ng) (Sigm
Chemcal CO, so St. Louis, MJ). In order to solubilized the insulin in the
aqueous buffer, It was necessary first to partition the hornmone powder Into

a sol ut |§¥ﬁt°’(f‘90="ﬁﬂ?"ﬁﬂ' (drtagpt dewilcat ed smal | unilanel lar vesicles conposed of
EPC. Fol |l owi ng sol ubilization, the aqueous droplet was enulsified into the

et her phase by sonicating under a stream of nitrogen until the ether was
conpl etel y evaporated. The |ipid/insEABLB&te was rehydrated to form e
i nsul i°n/ SPLVs. The insulinl SPLVs Were washed three tinmes in buffer

containing 10 nm[err he [err facilitated pelleting of the

i nsul i n/ SPLVs. Ent %m 1GfRE ﬁﬁf"n OFs IFSULIN AFTER, §UB1GATANECUS Rabel .
was 20- 30% Sustained rel ease of insppminreaRAgN | n/ SPLVs and

i nsul jn/ SPLVs sequéSterea rn collagen ger was exan ned I a arabettt=ni nal
nodel . Di abetes was devel oped in Sprague-Dawl ey rats, supplied by either

Charl es River Laboratori &sc&&:@&’lm o ive mg@se I—ﬂ-bﬁ\op Laboratory

Ani mal s (Scottsdal e, PA) by [ ‘ strep- tozotocin,

50 ng/ kg on two consecutive 2ES2RRE8 % :' =%t | on, di abetes was
assesmsed by neasuring water consurrptl on, urine volune and urine gl ucose.

Urgme gl s determned using a g e assay kit No.,.15-UV (Sigma
‘Creii cal %—g‘: Louis, M). Insu%#ggggoé—w s-eq-u-es-t—e«géfﬁ-a—ee-l—l-ag

gel (0.9%collagen) as described in Sedtion B 1. Exfderi- 452rental aminmals
recei ved g b LARAGLS) €nj ecgi gn of gi Bsul i BLVs i g the collagen
gel i# tnglﬁﬁi] Fnﬁ‘g ?grrespondl ng t% g f1| ns%ul i nﬁlgg body \r/]\‘?eéht éntrol
ani mal s xereated Biafetistibcut ankdds9i nfiéét.ﬁon d28aidt het’ZZZ.ena insukin in
buffer, fiaa:l R sPAvs" HABHILS gegi gr f§9e6| nsul5|2n/4SPL %|4 g an ggognt

equi vaI ent to e Perl nent al_ ani mal s mum of five-‘animals was used for
each %r odRsykin $B§-E’ﬁm¢&ﬂ#ﬂ%bl 68, 9ur| Ad <8l ucoS8 -7al ues ¥ e d@PsBssed
i n diZbeti @abstBi ch recei ved a single 50 subcut aneous injection of
either free insulin/SPLVs or insulin/SPLVs sequestered in collagen gel. In
animals treated with insulin/SPLVs only, however, the maxi num gl ucose

depr essi -asulin rel ease) was seen at 8 hours

post - {r eat uc se.in urlnegllr ant rlsgaalnl t hese animal s after
24 hours. gﬁ& § rﬁ;‘a‘?%a Iga PRaPEI WA CHIGRSE SpPttrut
sequest ered ma?drrum gl ucose. depression was seen at 2 days

post-tre i Y, Si anj |cant gre tion |n ur | ucose was
still 55%an a é%lgh I{%{s‘i hls %ggg stration
a el
e o

ofet hes | i po 68%5 ?t?lri t Pt he -
system c-circul a |on ecaus - ve expect ed if the rel ease

Chat Tres i W’?ﬁﬁﬁﬁ;ﬁ.&?%ﬁ’?ﬂf“fﬁ?ﬁ%‘?iﬁémﬁéfﬁgg?gﬁy R A

hour s) fromthe 15 172 907 Bl system c circulation (data not

show. YSTEM C RELEASE OF | NSULI N AFTER SUB- CATANEQUS A

ADM NI STRATI ON % Change In Uine ducose From Untreated D abetic Aninmal sa
15 b Ani mal Hour s

Days 4 aims 1 2 7 20 Nor mal

(non-gi B3N c) [ err] 5.8 10. 3 10. 4

5.3

1. A%i%osome—gel composition comprising a bioactive agent enfrapped in liposomes sequestered in a gel
matrix in which:
(a) the gel matrix has a pore size relative to the liposome so that the liposomes are sequestered in
the gel matrix without blocking () diffusion of fluids into the gel which interact with bilayers of the
s0 liposomes, (i} the ability of the sequestered liposomes to release the entrapped bioactive agent of
(iif) the diffusion of the bioactive agent released from the liposomes through the gel to the
surrounding environment; and
(b) the gel matrix is capable of forming or remaining gelled at temperatures and conditions of the
environment in which it is administered or applied.
55
2. The liposome-gel composition according to claim 1 wherein said gef comprises an inorganic polymer.

3. The liposome-gel composition according to claim 1 wherein said gel comprises an organic polymer.
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Untreated D abetic 123.9 144 5 ' 1284
222.0 Insulin/SPLVs Diabetic

1088 g g a0 oC apsuli 0l SPLVS- Coll gdehogy %ﬁang; ?%ofrrlllllgﬁliﬂllm IIHUIII

gl ucose output (ng/dl) at tinme = 0. b Mean values of five rats/group
Rats inje ection of free insulin in buffer cleared the
hor none &EQQT' Qmﬁnﬂﬁ%ﬂfﬁkﬂﬂ shown) ¢ Nornmal denotes non-treated
non- di abeti ¢ ani mal s i ncl uded for conparison. 40 Clainms 45 1. A
| i posone-gel conposition conprising a ve agent entrapped in
Irposomes sequestered in a gel natrrxgggﬂa;#%h: (a) the gel matrix has a
-pore size relative to the |iposone so that the |iposones are sequestered in
“the gel matrix wthg i‘# fﬁ ﬁﬁr.éhezdbﬁf FﬁS@ﬂIﬁfAfF rIguBRicTidifzalss Ahi ch
Interact with bilayers o SOnes 1) the ab Ity of the
.sequestered |iposo TIO i ve agent of (Lil) the
di ffusisen of the bioactive agent rel eased fromthe |iposones through the
gel to the surrounding environment;_and (b) the gel matrix is capable of
forming or remaining gel | & Changsa Huing FREIFMFIBns of the
environnent in whichit is adghpiehee@ipphbapil agtimdls™e |iposone-gel
conposition according -to claifmm I WRerern sard ger COnprises an inorganic
pol ynerts 3. The | posone-gel conposition according to claim1 wherein said

gel conprigﬁamambbrganic pol ymer. EPROuté2 907 Bl syste gircul ation
_(d&t’a not SAown). TABLE 8 SYSTEM C RELEASE OF_I NSUWTFTE?%FU—TWQFOJS A
ADM NI STRATI ON 10 % Change I n Urlne A ufose FPOW]Untreated Di“abeti c

Ani mal szLernbrﬁaﬂ.nﬁln[oer-rdJ.abetlc) 5.8 10.3 10.4 BaBs 24
Days 4 7 Nor, _
(non- drabePPEfFEFPF Diabet1c 1%389 144'?0.31%%’4- §§ﬂ¢° - 5.3

24 Untreat EnsubDial/SELVs Diabetic  63.412329.6 14452.4 104.8128.89.6

23240 ' Igﬁﬂlén/gﬁﬂ0g2§§i§$§§ul|nF§P Vs- Eﬂlpagenss -7 o 4 | g%égg

51.8 % biabetic 38.9 26. D abetic 30 a Represents

% change from val ue of urlne glucose output (ng/dl) at time = 0. b
Mean val ues of five rats/group. Rats injected with a single injection of
free insul he hormone in° 4 hours (data not
shown) .a0c aNoRERl eSS "Mah§82ELHN"9A1HL2BE! E 13 G&'u%o's’é‘:'o‘ﬁ:l'?ﬂxt

© (mg/de) at time = 0.

b Mean values of five rats/group. Rats injected with a
single injection of free insulin in buffer cleared the
\ 3 hormone in 4 hours (data not shown).

. € Normal denotes non-treated non-diabetic animals included
for comparison.

Claims

1. A liposome-gel composition comprising & bioactive agent entrapped in liposomes sequesterad in a gel
mairix in which:
{a) the gel matrix has a pore size relative to the liposome so that the liposomes are sequestered In
_ the gel matrix without blocking (i) diffusion of fluids into the gel which interact with bilayers of the
50 liposomes, (if) the ability of the sequestered liposomes to releass the entrapped bioactive agent of
(iii) the diffusion of the bioactive agent released from the - liposomes through the gel to the
surrounding environment; and
{b) the gel matrix is capable of forming or remammg gelled at temperatures and conditions of the
environment in which it i is administered or applied.

55
2. The liposome-gel composition according to claim 1 whersin said gel comprises an inorganic polymer.

3. The liposome-gel composition according to claim 1 wherein said gel eemprises an organic polymer.
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for conparison. 40 cl aims 45 1. A li posormne- gel corrp05|t|on conpri sing

bi oactive agent entrapped in |iposomes sequestered in H'ﬂl",ﬂmu“ﬂluﬂm
whi ch: (a) the gel matrix has a porgP W%lve to hat
the |ipUsones are sequestered In th Sde r wi t hout ~ bl ‘ocK nd (F)

di ffusion of fluids into the gel which interact with bilayers of the 50

l'i posones, 4(i The 1p6kdmBI36I donibosflibn &&&dﬁﬁmqr&%ﬁ'sﬂgﬁa@ﬁ bQied lase the

entrapped bl oactive agent of (iii) the diffusion o | oactive agent
rel eased fsoNTHeliposonp-@BIABMBosttibl dering RevIdR wWhereih38d e’ -PMb&le R ronment ;
and (b) the gel matrix is capable of formng or remaining gelled at
t enper at &ir & Eedipesomeligblicompostibn sdoerdiag i dieRA MMAbrein Baitdl 8ingribesiaceAbaLNI St er ed
or applied. 55 2. The liposonme-gel conposition according to claim1l wherein
sai d gel cd@npftiedipesomergélivompmitiorcaqoatingrerclaind 1 whérein lsai(ges oamprigssimet@ldRBsd | ON
according to claim1 wherein said gel conprises an organic polynmer. - EP O
172 907 Bl 84, Thplipospingrgel sampagitipn amwrpowtbtdaom&oeren gaidhgs! tanptibediagardsewher ei n
said gelis in a gelled form 5. The |iposone-gel conposition according to
clai m 1 whér efhg ligespre-gelicomepsition agrordingyiolclaisel 1 wberein s@d 6! comipdsdsicpllaganne- gel
conposi ti on accord| ng to claim1 wherein sai d@g conprises-a cellulosic.

erpi

7. The 1ipd% g@ﬁm&s AlbersPesition aseqrding fonglaimot imsaid ek pasiprises sgumtarglei¢, ghatti
conpri ses metlﬁw @P?cﬁﬂ‘tb%ar '8°”3tﬂ?é" oy, damsad. @tfﬁgeewmmater ’E?ﬁfh%(t‘lfé'f"d‘ﬂmg to
cI ai m 1 Bh ar ose, The |iposonme-g '

mosi t1 ON: artB AR e GoTRARR ST Grons A EProR e Gh s p@bﬁcw&@&q 10,
T | I,

Toort Dos Ot 8 ot RRAS b QA E o' ol £ Barch Sl Eq%ieé’ffég'ow%awgum
tamaring, ?ﬁrﬁgg&ﬁ@rﬂe &%q&%tﬁ\ af&aﬂ@gglam 1 Gl recnrl\( ?aled C%e compgseg p 91 g%osoma.' gel

conposition acc Ing to clarm tyl am de.
12. The |i pRSRIRodIshe m\gﬁ, ygﬂ;ﬁﬁe )
conpri ses polpygf,p b k&dn%%ﬁ@%ggigg}riﬁgeﬁﬂa@#pl tl oér? @s%%ﬁ;ﬁ ’éeﬂlyl
claim1l1l wherein sai gel conprises polyacrylate. 14. The | i posomne--gel
CONPOS| o4 OTE. TB6 MpBoiB-doP cOmBdsibrL e gew eﬁaﬁ'h o %E%ﬁ%a‘i@ FbI cSripiUs! Biymethyl-
hydr oxyet hyl mefatryieiel hycryl ate. 25 1 The | i posone-gel "conposition
according to claim 1 wherein said gel conprises polynethyl- nethacrylate.
16. The | i 180 Jbertpogurhe-gaboquaétidn@cordiyas aikingt Wirei QidHellcompRees bilyethpltly@Rilate.
conprises pol yethylethyacrylate. 30 17. The |iposone-el conposition

accor di sy 1% Tbe lidopame-geheamwositionababrdiregl to cleinpt wisesdn il ggheinhdses pdiymtethacrilte. The

| i posome-gel conposition according to claiml wherein said gel conprises
lactic acith QT?ER?PQ"@'%FWR??JMI@W"Q 1 Slaitrp1 widnein baicoget commrispe llacticoavidleglyictlic acid
accordi ng toCeHOHM¥-1 wherein said gel conprises [err]-caprol actone. 20. The
- |'i posone- gel O@BOSI tion according to claim1 wherein said gel conprises -

ethyl endVi Hy Tt lresame-qebgngiegitop ac%t?'ﬂﬂz‘ic'mmhbwnerepb%rsetqgepﬂsemm@laww@n -

according o0 m 1 wherein said r| ses et hyl enevi nyl al cohol
copol yrer b gﬁe ?ﬁ%mi‘e'%e&?m%“’&@ acﬁ?iﬁ'ﬂ%é‘i PREN! ybegp a?%ge*tcammsa% sthylengirnyiegstate

sai d gel corrp?pl e€s a pol yanhydride. 45 23. The |iposone-gel conposition

accordi pg 4101Rd ﬁdogan?elgéf"eﬁﬁ;%kiﬁonsgéc&dﬂ& RFININY M\eg&n gg&@g, ic%n%&risgsaethﬁenevm g:ohofj €.

copolymer.
22. The liposome-gel composition according to claim 1 wherein said gel comprises a polyanhydride.

45 23. The liposome-gel- composition according to claim 21 wherein said polyanhydnde comprises malic
anhydride.

24. The lipsome-gel compositi_bn according to claim 1 wherein said gel comprises polyorthosster.

60 25. The liposome-gel composition according to claim 1 wherein said gel comprises an amino acid polymer
or copolymer.

26. The liposome-gel composition according to claim 1 wherein said gel comprises gelafin.

65 27. The liposome-gel composition according to claim 1 wherein said gel comprises starch or modified
starch.

28. The liposome-gel composition according to claim 1 wherein said liposomes are.multilamellar vesicles.

17



24. The |ipsome-gel conposition according to claim1 wheréein said gel
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‘wherein a plurality of bioactive agents are entrapped in said |iposone. 20
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| i posone- gel Teesapessissplegiochitarn  birmenes.ewbleansmitiets, iumericidahcosmbuidsy lgrpethfactdreiand i S
ar%:/m'ruf’ﬁ)gl o, 46. The |iposome-gel conposition according to claiml
whefein said _bioactive agent entrapped In 50  |iposones is. an
i munomoduftath iPosYase FRMPosition aFFRéde'Fq B Saim A9 Wherpin erstivejagat i growthdiompne.o
claim1l V\h&;: e'jhg .soai d bi oactgsy_e a er&t -entlr_ap‘ﬁed [ in | i po- sonmes i s selected
from catal ys%sgrn%ﬁeamg?ﬁ%’r?ﬁ@? Hign aghgrding o, clpim H SUHEIN B S pRmene dhhumep Grayith g
to claim1l wherein said bioactive agent entrapped In

43. The liposome-gel composition according to claim 40 wherein said bicactive agent is insulin.

_ 44. The liposome-gel composition according to claim 1 wherein said bloactive agent entrapped in
45 liposomes is selected from : proteins, glycoproteins, and lipoproteins.

45. The liposome-gel composition according to claim 44 wherein said glycoprotein is an immunoglobulin.

46. The liposome-gel composition according to claim 1 wherein said bioactive agent entrapped in
50 liposomes is an immunomodulating compound. '

47. The liposome-gel composifion according fo claim 1 wherein said bioactive agent-entrapped in lipo-
somes is selected from catalysts and enzymes.

56 48. The liposome-gel composition according to claim 1 wherein said bioactive agent entrapped in
liposomes is selected from : dyes, radiolabels, radio-opaque compounds and fluorescent compounds.

49. The liposome-gel composition according to claim 1 wherein said bioactive agent entrapped in’
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| i posones is selected from dyes, radiol abels, radio-opaque compounds amnd
fluorescent conpounds. 49. The |iposone-gel conpositi ' aim
1 wheréi'h sai d bioactive agent ent rggﬁ?ﬁ&i%%ﬁ EP 3"““3““"”'" mmomas
is selefted from anti-inflammatory, I m c, nydriatict amalsggesic and
anaest hetic conpounds. 50. The |iposone-gel conposition according to claim
1 wherein sai kposmedGé isyiGetat Gbh I Bt el L Sa.S .
from nuclei cga@b@as_and 1.7 nucﬁ@%ﬂg%sghg%gmsgicy rﬁ%ﬂ?ﬂg@c %tlj%%'%g,eﬂc

| i posonme-gel conmposition according to claim1 wherein said bioactive agent

- entrapped i50. Theplippsomeegel Soradskiod @ckofdingMo BEIMOS ARRBRAT s&k@ Dioaslve AGEHD BnkAdB& in
and pol ysacchlipesothes is sblect@froml hiclbic BEsERE 1 JEhucRRIERIES bridi palynutfestlesli Ng to cl aim
1 further conprising a bioactive agent sé€questered in the gel. 53. The

|.i posome- géil. Beniposintetgeh ceromositicli agrotdingCloatiins52 wHamsine said thivactidé gt iswappair it
sequest er ed i liposomes igebledtar febinf framesutchiwides) didaechirides Gihd palysaghdiiiesont r apped | n
the |iposones. 15 54. The |iposone-gel conposition according to claim 52
wher ei n ®hd&2-pThedieasproegel gemposifertpsesrding ctlainm 1 funibergponpiisingtat hivastinerageaisseuaatered in

" bi oactive ageit9%ntrapped in the |iposones. 55. The |iposone-gel

conposi tion according to claimb52 wherein said bioactive agent sequestered
in the 20 83 Thgdiposprae-gal cerppoaition aoppidingsiatcialyn 2 wherei the binactife aggra isequesteréd/in thagel
and ant i par adF tifirent oM Hig lpactive; agentigntanppdh dbsipospEtes-c onposi t i on according to
cl ai m 572 Wg‘ﬁrﬁ'i npogai d li)igﬁp%t_i_vnga?go e_nttosc'ea_ ugg‘&gr edqhie gi&;ﬁ}g‘(??sq%gqlta;gs a cel {h l
receptor bfid Pg ‘B‘Pr% . , Ik I uestaresligiihp gelt o
clekn'/m 52 wher'eln s ﬁ%&é%? VP FeerL WARPed MR URCRIMEY- i n the gel I's sel ected
from hor ] ) tters, tupori.cidal conpoynds rowm h- fact.qr
o2 A AR B e R ) i
sai d bi oactive agent sequestered’ in The Jgarayad SpEete FOrPRRYS: or ot ei ns,

gl ycopr ot ekg)Sphe #torhd-GP REREcSidH ace qL&nqr’ B oo B2 WHBRA IR ik gﬁg%f) ?e'q‘&lés%ped in the
accordi ng to ggligh BiRecePBSifiing cd@pdindl! YCOProtei n sequestered i'n the gel” I's
an i mmunogl obulin. 60. The |iposome-gel conposition according to claim52
wher ei n 26 a6 Thb GRBIM4GoI BFRIDEHSELEINERE IoCkith B2 WhBroff Said bioablfh adeht &Questered in the

I Munonodul atgengsekeBE i € horfdnes, HaBrokdnBARGERoBGidA RBIREUhds, §BwiR feifs Ghd@ik?
claim52 wherein said bloactive agent sequestered in the gel is selected

f rom cat al §&tThe #psonssgsy p@positidh E2ordid® didih G2 Werel Said GHERNS bdenDsdqaeeRE G e

t o cl ai m 52 \ghlds sslented ford : proeins, tglycepraghesnandlipoprasiher ed in the gel is sel ected
from dyes, radiol abels, radi oopaque conpounds and fl uorescent conpounds.
63. The | i $oJdbeirognme-asbeaypesiicnaacasdingoto diainy 52 wherdimsaid Bigcoplueineiequestaried in the gel
bi oacti ve agdanimmenegishulin.ed in the gel is selected from anti-inflammtory,
anti gl aucom ¢ r?/dri atic, anal gesic and anaesthetic com 45 pounds. 64.
The [ posotfe-TBRfrosemeask pamngpitioncaceardingtg deim & aherpin Zaidblopetive agent waussterad in the
agLe?t s&ues P8R 'TRUROMEdYRlING FAMROMIdect ed from nucl eic gel is sel ected from
nucl ei ¢ aci,d - ol vpucl eqt i des. .50 . .Jhe |iposone-gel conposition
accor di ng 1&5{&%&{:’5&%%@%%:’? oping tBaFiaf"? i ‘”Eﬂ@'ﬂtsa‘g é’l?ﬁ‘ﬁ'g? %qegtosgg‘f?s'?'ﬁ% inythe
is selected from RONOSaccHari des @¥@P¥acchari des, and pol ysacchar| des. 06.
A phar MRg gl rfipoGMERAP tdmipBLltich Yoodrdhy B LA &2 WRLN Yaibt BioBestiOSent' daubkitidd O ind
bi oactive agegj N&hok I RASBOE - QEWJE | ; Par M
to 65, mhere?ﬂnisﬁg&gée’lr&%?@se;rd co%%’or%?dtof,%ﬁ S %&%%@m’(?ge%a ?’B’ %mvﬁ‘th t he
host and 163, TRPRBIheYel ETpBEiTRNHEtting © clifh & WndrbiR Bhitl Biohddfo LR seGYbES RS
when adni ni speriedeledisl. frobh €@ fMhdtdrP NanB@ERbRiL, NBydridtcC |aRdidbsi Ganm%ﬁh&uctc%-

~ |'i posom& gel paodgoosition is admnistered inits

64. The liposome-gel composition according to claim 52 wherein said bioactive agent sequestersd in the
gel is selected from nucleic gel is selected from nucleic acids and polynucleotides. ‘

50 65. The liposome-gel composition according to claim 52 'wherein said bioactive agent sequestered in the
gel is selected from : monosaccharides, disaccharides, and polysaccharides.

§6. A pharmaceutical composition for the administering to a host in vivo of a bioactive agent comprising

liposome-gel composition of anyone of claims 1 to 65, wherein the gel of said composition- is

85 -compatible with the host and is capable of maintaining its gelled from in the host environment when
administored. : _

67. The composition according to claim 66 wherein the liposome-gel composition is adrinistered in its
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19 ", EP 0 172 917 Bl gelled form 68. The conposition accordi ng to claim
66 wherein the |iposone- gel conposition attains its ge
adm nisStration in vivo. 69. The for intr
adni nistration accor di ng to claim gg%ﬁ@hl’ggrrprl ses amm manﬂmwu H for
i ntraperitoneal admnistration. 70. The conposition for+l n
adm ni strat |ggnadqgr&ord| ng to claim®66 which conprises a suitable 10
vehicl e for T ntranuscul ar adm nistration. 71.- The conposition for
subcut anegg S'I'h@%tnh?ésﬁlbﬁ aédo%g% Rt 68 Uhdréin @eﬁipﬁgoﬁ@g%lﬁébsﬁ&f%ﬁ fi$ gélled from
sui t abl e vehias! fimiriratol fcdioaneous adm ni strati on The conposition
for intga-articular adnimrstration accor di ng to claim®66 which conprises a
sui tabl e gghine! Ompéiftioh fdr lirapdriidnédl ladsinREklibM ecbid o Blaim 8. which RoMEHIPOS biitalils)
for intra-auehitie ff Mirdjefifoneal adiimishamar di ng to cl aim 66 which conprises a
suitable vehicle for intra-aural adm nistration. 20 74. The conposition for
ocul ar adm.rithe tcompastiion F@ dirachiustylat edrgihistrationoéccotiing: o daim86ivehies camprisest @ bditeble
vehi cl eo f or velich for inamaspulgtada@inisaon.75. The conposition for -topi cal
admi ni stration according to claim66 which conpri.ses a suitable vehicle for
25 t opt-Cte campgdsitios far Buibaytanecpd adﬂﬁhletrabmerﬂm tonoldim 168 orhich caniprises & syitakle on
accor di ng tde@ﬂafWM?PWGWPB?ﬂOBeS a suitable vehicle for oral
adm nistration. 30 77. The corrp05| tion for vagi nal. admi nj stratjon
accor dithg7% o'he|campesiien i ietr-arisHipT administrgtion, Aceasgingetoclaim EF avhich corRiigesns puitable

dm ni strat |"8’Pi°'°f¥é\7'§?iﬁf"‘d“éﬂ'6‘ﬁ§'"'§§"%‘ Corrp05| tion de |iposones- gel corrprenant

1o ob B8 ek ) e S eon P L 1 B § IO o

' intra tion.
rel atlve aux Intr ) e que les Ilposorres soi ent sdquestrds dans |a

matri c€” dg, gel .5 mSH BFS‘&E Qa?nu(:ét.)amlnaag {4&8 'Rl Mﬁc(n!og &fsé £ GiRabrel BHbS for
gui |ntorag|o§§| minlsE Sioh.€ I couche T capacl te des
1iposones sequesbrs de libdrer 40 agent bi oactif enprisonne ou
(i) Ta g, fﬁu%brﬂ&sﬂ&\ fol @&@dﬂdxﬂh&%ﬁ&d Jocér&n Q:lal?n Mrﬁdmrcorqlﬁﬁeé 4 RARSHRRCIS for
travergs | e g&licalRiinidvaRY! r ONnenent anb l'a matrice de gel est

capabl e de forner un gel ou de derreurer gel Iflee_ aux t enperatures et dans

| es condi ¥6, Ome ceiipdsiieinior bRNaRwRstatichodtBortiff!téediaird BE hidtél 8omipises latsuitdble| vehicle for

.~ appl i que. 45%ral 2dmifigrgp@si ti on de | i posones-gel selon |la revendication 1,
dans laquelle ledit gel conprend un polynere mneral. 3 Conposition de

| i posomnes7iydhe sehmsitibrafor \aygied ddwiatsiration dccordiag o diatng 68WHich coplists gjadtablsomficiefod un
pol ynbr e or gaginajjedmini@@tiah. Conposition de |iposonmes-gel selon |a

revendi cation 1, dans laquello ledit gel est sous une forme gelifi~e. 5.
Conposi t i Bevegdicationgsones- gel selon la revendi cat fon 1, dans laquelle ledit
gel est sous une frine non 65 gelifiee. 6. 05|t|on de |i posones-gel

%T/on P -e\ORapsiiop idg iposomergel o9 ’%ﬂi‘ﬁ@!‘tl Y P P'Pa‘ﬁfe?mpéfﬂ'?fﬁ €8 demliposepips erdues-

| ul osi qu sdans une matrice de gel, dans laquelle :

" (@) la matrice de gel a une taille des pores relative aux liposomes telle que les liposomes soient
séquesirés dans la mattice de gel sans blocage de {i) la diffusion dans le gel des fiquides gui
interagissent avec les bicouches des liposomes, (i) fa capacité des liposomes séquestrés de libérer

40 l'agent bioactif emprisonné ou (iif) la diffusion de Pagent bioactif libéré 2 partir des liposomes &
travers le gel dans F'environnement ambiant ; et
{(b) la matrice de gel est capable de former un gel ou de demeurer gélifiée aux températures et dans
les conditions de "'environnement dans lequel on Iadministre ou I'applique.

45 2. Composition de liposomes-gel selon la revendication 1, dans laquelle ledit gel comprend un polymére
minéral.

3.. Composition de liposomes-gel selon la revendication 1 dans laquelle ledit gel comprend un polymére

organique.
§0
4. Composition de liposomes-gsl selon la revendlcatton 1, dans laquelle ledit gel est sous une forme
gélifiée.
6. Composition ds liposomes-gel selon la revendication 1, dans laquslie ledit gel est sous une forme non
86 gélifice. . .

6. Composltton de liposomes-gel selon la revendlcatlon 1, dans laquelle ledit gel comprend une matidre
cellu[oslque
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20 'EP 0 172 907 Si ! I 1 11117 7. Conposition de

| i pesomes-gel salon |a revendication 1, dans | aquell rend de
| a ndt-hyl cel lul ose. 8 Cbnp05|t|ondﬂp 1#? S- gellﬂ“‘ﬂﬂ““"ﬂﬁ“ﬂtﬁ“ﬂcation
1, ddQ§ | aquel l e I edit gel conpron d %ﬁggﬁ 3. Conposttison *de
Ilposones gel solon la revendication 1, dans: Iaquolle ledit gel conprend du
col | agene. 7.1QsomGouiiR et upeéanld@géu | QRS AES A aS el Oﬂanlsala&iﬁk'ee Rl Rt bedproha AAR'S

| aquel | e | edidéugRbiuesdpr end de | a gomme arablque I a gomre de ghatti, de
| a gomre karaya, de |a gomre adragante de ia gonne guar, de tO | a gomre
de caroubes. dtbmpadiidh tdliposhrmes-gél IAEFIA Ad¥Bndicffon| 1, 3dng 1088116 led Hel SABrERAIYS I'Qjdrosé]U
chickle.g 11. Conposition de |iposones-gel selon |la revendication 1, dans

| aquel | e | adidomgedition BeposHR@s-yél sion M asvbiticationrl Bkis lakGelld Bdit Ga) BiBrSbridi d RollEgBne.

1i posonmes-gel selon la revendication 1, dans taquelle ledit gel conprend un
pol ysi | oxao0. Gompdsiion G igoemnekigairscide lal rovandicatiaie 1,glahs laqusltenieditgel eomgrenid dataigommd,
dans | aquel | eardbiede, te egjomme i ket delia gomimpdanayd, de lat gemmid(adibdanteCderia gemme guar, de

| i posonee - gella gmingrds| carovkeydnahaiat duwsaragSinanbades'gingtsl duexanthandiou dpomgkbcr yl ate
conprend du pol ym-thacryl ate d' hydroxyethyle. 15. Conposition de

| i posones- tel Compésiian Helipotomssrdél selph brievendiciionsi. Hang daskelle 9ol @plicogrendcuspplyeshtl- du
Pol yme- 25 midhacryl ate de methyle. 16. Conposition de Ilposones gel sol on
|l a revendication 1, dans laquelle ledit gel conprend du y~t ha- | at e
d' 4t hyl 5 R Compositign g ligpsomesrae] gelan bd@smh@eﬂ dsrm'%e!leéeq't@e'éﬁewreaﬁ ‘n"kﬂ? ygitoxe-
“dans Iaquell@°1v0|t gel conprend un polynetha- crylate la Cbnp05|tlon de

! 1 dan di t
copol ynbe 16 G T RHER 2APHE Ry AR e 7ot o saiondi e
| i posong -gel ®solon la revendication 1, dans laquelle ledit gel conprend de

P e- CalOr 0#@%:3&%?0@99 np @Bé! sbiBh 1 dr@ve'nh.@a‘i%&f??%ar%j%qu&%‘ 194% jo@aérﬁéf?@&ﬂp%& Gl

1, dans | aqu dﬁ? m@& nd an'co
- d' 6t hyl bne-a e Vi Cbnp05|t|on de |iposonmes-gel selon |la

revend! cat 4 ohposiaide l.pasm@ga éesﬁ' d re%h.caemr@ansi a6 o ngnréampreﬁd du Polymé-

d' f4tyl bpe- alyephte \4b Méthjglue. 45 . Conposition de 'l posores-gel selon |a
revendi cation 1, dans l|aquolle Ied|t gel conprend un pol yanhy- dride. 23.
Conposi t i 016, WRmbdsHos GMBsdgRb-gsl RO ol raveh@veal1,CRihd Rbuslsl leditlged Sorhgashid & Ipblydtiasei t
pol yanhydri dentegsterd de | ' anhydri de nmal 6l que. 50 24. Conposition de

| i posones-gel selon |a revendication 1, dans laquelle ledit gel conprend un
pol yor - st htve Soapesitigibde IPosvmes-gdl isglon ld esvbidivativotedang Eluetio ledin gél sompendnud ipgiprbédtien

1, dans | aqueiats.| edit gel conmprend un polymere 5S . ou copol ynbre

d' am no-aci de. 26. Conposition de |iposones-gel selon |la revendicatfon 1,

dans | aqueld Eompesition drslipossmmepad selordle rqvandifiaticat i, Aens iameﬂe ledit gei comprend un copolyms-
re d'acide lactique-acide glycoltque

\_/ 19. Composition de (iposomes-gel selon la revendication 1, dans laquells ledit geol comprend de l'e
caprolactone.

20. Composition de liposomes-gsl selon la revendication 1, dans laqueile ledit gel comprend un copolymé-
40 re d'éthyldne-acétate de vinyle.

21. Composition de liposomes-gel selon la revendication 1, dans laquelle ledit gel comprend un copolymé-
re d'éthyléne-alcool vinylique.

45 22. Composition de liposomes-gel selon la revendication 1, dans laquelle ledlt gol comprend un polyanhy-
dride.

23. Composiﬁon'! de liposomes-gel selon la revendication 21, dans laquelle ledit polyanhydride comprend
de 'anhydride maléique.
50
24. Composition de liposomes-gel selon la revendication 1, dans laquelle ledit gel comprend un polyor-
thoester. .

25. Composition de liposomes-gel selon la revendication-1, dans laquelle ledit gel comprend un polymére
55 ou copolymére d"amino-acide.

- 26. Composition de liposomes-gel selon la revendication 1, dans laquelle ledit gel comprend de la gélatine.
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il 1S * 27. Conposition de O posones-gel selon I,Em‘ﬁ ﬂ"lm mmml
- dans I@uel le ledit gel conprend dg(ﬁ Iag1 gﬁn ou de I’ 28.
Conposi¥ion de |iposones-gel selon & VerBhHlcatian 1, dans | aquel | e
lesdits |iposonmes sont des 5 v~si cul es mul tilamel | aires.

. Conposi ti

oo s | HhomouRASR o o 300H e Brehair) 1l Bilpfe pd 3§°Jf%““§8é Famicon
Composition de Ilposones gel solon la revendicatfon 1, dans |aquelle

-l esdits | iapossipesticnOdd lu;Sb%&nééf‘g%i SR ANARKIERS, BihsNERSR IEé?M@‘i&)@omélsom des
Conposi §i on @eclidsinmpamiasiasl sol on [a revendication 1, dans |aquel

| esdits |iposones sont de grosses vesicules unilanellalres. 15 32.

Conposi ti es CinpobiASieTPSs0des-geb 3416 réveridid@Nd, B4t izgiielid lesdka MSosdnied 461t i€ petites

|l esdits |'i poseons valiislidies K2 vesi cul es plurilanellaires stables.
33. Conposition de |iposones-gel solon |la revendication 1, dans |aquelle

| esdi t srol i3pOGaMpesitichode ligbssmesige! selonv iasrevantiieation s N dels slaquefleciesdits dposdimesost dedson
de | i posonesvgellessigamories en pleseeindrseat i on 1, dans | aquell el esdits |iposones
s~questr6s dans | e gel conprennent pIu5|eurs types dlfferents de |iposones.
26 35. Cofpoeimpositendie libesppegedssiands rexendigstiop 3, dawmiiedwmnosrmemn@elgmml |l e
pl usi our s ag€pieudestyinismeta’Ps sont enprisonnes dans |esdits |iposones. 36.

- Conposi®ion de |iposonmes-gel solon |a revendication 34. dans |aquelle

% oeamPesition ode: finopamesigat slanp iz revsndigrtion) A dans dagypliesleqdits, fiRoserpes soni(des 7
%ﬂ%ggy{?ongggs’q'?sp?&g‘l?w&'?"@%ﬂm Ieé(;q:pl 1’1 r evendi cgt ion 1, Zanjjl aquel le ledit

ST el BT W b R b e B0 b

" Conposi®i on FEYESIEL sol on | a revendi cat ion 37, dans laquelle |edit

6
Composi t1 o QREbHE e %54"% gt %g,‘f gt ¢ Sﬁ‘i"e%%%dﬁ@pﬁsgﬁﬁeﬁéﬁwed.t

. agent bl oact eﬁprl S ne ans | pOSones est un conpoed so |l ant aux

T ecept eyl 5 Cnlpdditith ro%sméb%eé isgemr%oénueamﬁie &anmamssmms RO B,oms sont
revendl cat i Qfnpfisonhléstand BsHHSlidoSonheddi t agent bi oactif enprisonne dane |es

| i posones est choisi parm |es hornones, |es neurotransnetteurs, |os
CONMPOSes  BsINCUip6ditda e lp6ombaigs) ebibrb laO6veRAIEHGE B Gihs Gdqudiie plubitird BRfis bidact bont
Conposi ti on ddgrisondzdaneesdgeliposamesn | a revendl i cati on 40. dans | aquelle
ledit agent bloactif est une hornone de croissance. 42. Conposition de

| i posones 8feConpoditipn dedippsemesnghl issiart laoaveddicaticnhsdahailagelld ledit eittbipatiid pmprisennd e
croi ssance edans les liposomus@sichbois peind isa noraposésaniibeetéricbs) adtBongi@uspapiiviratixehantiperasi-

U posomnes- géairesol on la revendication 40, dans |aquelle ledit agent bioactif
est linsuline. 44. Conposition de |iposonmes-gol solon la revendlication 1,
dQn/s | &6 ué| Compesiiop dgdiaepormps-gpheeleryla EﬁYﬂTchéﬂﬂ"f  Gpam lgayoliasiedi q9eResthastibaaiiren B si
parm |es pr'?aB?!‘Fﬂ‘TE%“e qugs d@F?Fc‘@ﬂYth ~ings etles |ipoproteines. 5s 46.

Conpositign de | | 0SONes- slol on I ar vendl [ cat’| on"4l4di dansb I aguelr! .
| adite gI e drpest) o o depeoiios IPsBdiraion. 1, daps iaquolle ledit agent bioactf emprisonn
ans les liposomes est un compo t aux recepteurs cellulaires.

40 Composition de liposomes-ge! selon la revendication 1, dans laquelle ledit agent bioactif emprisonné
dans les liposomes est choisi parmi les hormones, les neurotransmetteurs, les composés tumoricides,
les facteurs de croissance et les toxines. '

45 41. Composition de liposomes-gsl selon la revendication 40, dans laquelle ledit agent bioactif est une
hormone de croissance.

42. Gomposition de liposomes-gel selon la revendication 41, dans laquelle ladite hormone de croissance
est I'normone de croissance humains.
50
43. Composition de liposomes-gel selon la revendication 40, dans laquelie ledit agent bioactif est I'insuline.

44. Composition de liposomes-gel selon la revendication 1, dans laquslle ledit agent bioactif emprisonné
dans les liposomes est choisi parmi les protéines, les glycoprotéines et les lipoprotéines.
55
45.  Composition de liposomes-gel selon la revendication 44, dans laquelle ladite glycoprotéine est une
immunoglobuline,

22
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C EP.0O 172 907 B1 - ! ! L S ul 46. Conposition
~de liposones-gel selon |a revendication 1, dans | aquel I mm

bi oact iif > enpri sonn6 dans les |i posoggﬁ §§ _gg conpose i uuuimm’ml ,"|47
Oorrposﬁ? Ion de |iposonmes-gel solon €G8R6Ration 1, dAns®l aguel | ¢ | edit
agent bloactif enprisonne 5 dans les |iposones est choisi parm |es

cat al yseur s46e Corhbsitiéh\de) i8Someé ol
revendi cat i ondznsﬁlaﬁu%o&.@cydﬁm fIcg';,jggL?,,?;‘}gegﬁ rpgadgt‘ ﬂ; a%rn%%ﬁ gg% ent B gh%ﬁf An?p"sonné :
| i posomes est choisi parm les colorants, [es radiomarqueurs, |es oonposes

r adl oopaquest. GvmpositiorCaPOSHRBSs-HdI @Qérﬁﬁq%héieaﬁérm Af3ns [@QNS ik b¥at BSactit emprisonné
| i posomes- gel danellesipdsamdsastanelsi parini Bécatalysdd st bdikigthdse | edi t agent bl cacti f
- enprisonne dans les |iposomes est choisi parm |es conposes

anti -i nf | ar@aConposiion denpbgyimasiged seidncl Yovendichiorat,  dahecRqueld) REIY BFontlbietifdmprisonné
anest hesi quesdans fes lifGomeosspciist paemi IebecolorgpBs RERRiofRIqueed, B8 coMpds8y RBIGbgaglss 8
-1, dans IaqueleﬁeompeaﬁStﬂuqmems bl oactif enprisonne dans |es |iposones est
~-cholsi p#rm |es acides nuc[eiques et |es polynucleotides. 51. Conposition
de Ii posorrég'-g @nrositigngle lipesomesygoh siilanda ireyendicationah siahsalgyrelld ledit agbnt bigagiifremprisonné
bl oactif enpr #2388 I9fdragemes eptcolioisi ippront lepreamnosds antirisflarnmadeiresii anfighaicomateux, mydriatiques,
nonosacchar i d¥@lgésiques ?!P@ﬂiﬂ?éﬁ'?&?ﬁ des et les polysaccharides. 20 52.

Conposi t | o] sorres solon | a revendi cation 1 conprenant de plus un
agent bi'§ 3? i §°"§‘;°§ "B° 'H?FEPGI ?"géi’ revandicefighnt §Ipqs; 'queﬂ?e'egqfsﬁﬁwfgmpr@méon
IQFJrevendI cat 70R"°S °s?ﬁ'é?ﬁ§3tl"%f’éﬂ16?"8 ?seafﬁ’éﬁt’”cﬁf%%sc‘iﬁ'eF pelypHglgtide® dans 25 l e
gel™ est dlf);eé san la(% t f e onne dans_ | es |iposone

Conposi ti on lIe e 2‘1‘[ %?ﬂﬂl - Sneoipruglie ledjtyagent I"I"E"'S°"ne

| Pagent oa @’ques 's' esdg?"°§a§‘f Isagti31ides gen polyspesharides:

ar ;3823?32’1?3?‘95':%" % E%E&I%E“ SF‘I”"e'a?%amf&ﬁ%Sﬁ%&w?e"a@%?P'ﬂ% R ot et

gel est chol si par m | es conpos6s anti bact6rions, antifongi ques, antiviraux

et anti par a&idomipbditon d5ﬁpos&ﬁﬁ§laa5éekh Me%dlkétﬂﬁﬁ?% s> UG bloott
revendi @at | one pel estdinentlad GagBhtlbRadtfsthdriseHhE BhnsMsABsdoh es eqaest rogct'dgen fuesfre d"msl
est un conpos6 so liant au recepteur cellulaire. 35 57 Conposition de

| i posones- 8| Cospbsition ke lifoesnesagblcsaloh RvefeAdicAlion 82, ldaskigduo g6kt Tbloﬁtﬁﬁggqu&b@a%' f
sequestre darsgdl estipohénesive Cdyont bioaitsrhiprisbrns dberlémiae@meé es
neurotransnetteurs, |es conposes tunoricides, |les factours de croi ssance et
| es t oxi%he85. Compostign 0o fiprsgesigoinsetde 14 reqvarsivation -a3£tans Gdquslle| leuitr ¥k nibactin béqussts 2,
dans | aquel | Slansde|pel egt ghaini pdghidesctomposés- enilbactédribnsc antitoniqueg,eaintiviradx et Brdibarbsitgl@e. i
| es proteines, |es glycoproteines et |es |ipoprot6ines. 59. Conposition de
| i posones- 5% Compesilipn F, lipaseressgplcsaton dmregendication 92, dang Uagliélle léditcigent bioactt séqueslré
gl ycoprot e| né@%ﬁﬂég‘t‘ﬁ“&@""@aﬁssel"@“Q'éfe"%fgﬁt""mﬂ'e‘a'r%rrmnogl obul i ne. 45 60.

qp05| e |l pos so on Ia revendi catlon 52, dans |aquelle ledit
agent bi oacfl mg?f & revengication S3nsiags drapelimlnd rAgen (biseatif péouesyé
Conposi ti on :%grr THAges. é??e’i‘ﬂffp MBHPULSy 1os L0 dimorieides| e ¢

sequestre

agent bl oacti oXiNGgans | e gel est choi sl parm | os

catal ysgirgs, %Ban% gﬁo'gs@a%hm gfs .%%nhac&go%s cIanE :;%E% I%ag?r%% qgs%gesa%l
0S conp

L sII
east choi si parn1 | es col orants Jes radl omar queurs, 0S6s

r adi 0- opacese ToposhiGBdCIRBRABES! L4160 S6V6RIafon 5§5daﬁ§ IaqSéﬂMﬁé #I%&Brogﬂe séquestré
| i posones- gehaﬁaﬁguleétmé:ﬂmaﬁgbmﬁd on 52, dans laquello |ed agent ‘Ioac
sdquest w6 dans | e gel est choisi parm I es conposes anti-infl ammat oires,

ant i gl auc ca®aCerpositionydly ipasdnasigs selam &l 1g@ndicdtidn 82, Rhs &E}ﬁb‘ﬁ& R IaG4He Bioactit séquestré
dans le gel est un composé immunomodulateur.

61. Composition de liposomes-gel selon la revendication 52, dans laquelle Iecht agent bioactif séquestré
50 dans le gel est choisi parmi les catalyseurs et les enzymes.

62, Composition de liposomes-gel selon la revendication 52, dans laquelle ledit agent bioaciif séquestré
dans le gel est choisi parmi les colorants, Jes radiomarqueurs, les composds radxo-opaques et les

. composés fluorescents.
86 :
63. Composition de Ilposomes-gel selon la revendication 52, dans laquelle ledit agent bioactif séquestrs

dans le gel est choisi parmi les composés antl-mflammatorres, antugIaucomateux mydnathues, analgé-
siques et anestheanues
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‘Conposi tion de |iposones-gel selon |a revendication 52 ﬁ edit

“agent ~bl.oactif s6questre darns le gél 1673629[9%&; si parm “l mmmwmm‘“

nucl eirgues et des pol ynuc' eoti des. _59. ition de |i*poSonks-Y el® sél on

“la revendication 52, dans laquelle ledit agent bioactif sequestre 5

ggp;sggcgar | Sa%po%' &y %A&}ghﬁs%.ommmg& hi53€dns '1a%§ju$' IR seflont s
i% d éls%’:

Vivo i un h8te un agent |oacti c'gﬁ renant une conposition de

| i posomes-ge comkifidh do kaSonttdSbICRRA uhered&ﬁ:cﬁtﬁw%@daéa@ﬁaqwns iebiit 3gdhPhiodoft Bilestise

| adi te GONMPOgank IeQj3l dit étidlsi SeRNEH hdhbRicdhifides, led WaBonBides Sl oRsddbhai@BS €T Ver sa
forne geiifide dans i'environne- 10 ment constitu4 de |'h8te |orsqu' on

".adm ni Stese CofipbsitidnOatitacéutique Sout MEAmInfsratiol & e 8 fun AidteGBun dem Didact] LBipbrenaha
corrposi tion cd dompesitiones figbmessdel sethiffl Dhes Gueltoncuie dss mRentiivstions D& B5,flé g de labite
6B. Conposi t camposiivh Gtant competikinaliec thtitoat dapabicddenconbenipried foand ghiiitée nipredistvirame-de

| i posones- gelnerpircensﬂmsda Ithbteri@squioh 'ddnmdrdst@pr es admi ni stration in vivo. 69.
_Oorrp05| tion pour I'admnistration intraperiton~ale solon |a revendication
.66 qui corfgr @umbodﬂpwm datevordigpfion (56.i danslafiuelariiricainpasition fkposames-agl @st adwinistree
20 70. COrrposqussa)fnmpcgghﬂee adm ni stration intranusculaire selon |a
“revendi cation 68 quil conprend un v6hicule appropria & |'admnistration

i nt r ami¥c (fiBafpraposition selop r'?p'@&‘?"t"Pﬁ'ﬁ" B seng laqusln Iajcempositionyde ipateges-on! aread sastemen
| a—y evendi ca®$i? 3pEs sdminsitfig B un vAhi cul e 2S appropr| 11

| \adm ni strati on sous- ctan our istrati
i nt ra- ar t | @uFYraegtan 08" f ﬂﬁgﬁ'e%ingéﬁb"@kaﬁ "Qﬁga CQ'B‘PW'HH"é’éh"’”'e
‘approprle b PPPIOATR %] M "\ ticulaire. 30 7a Conposition pour

| adm nf’st aE' ’ osn{u ‘t{ &aamﬁi!sﬁ nﬁfﬁ l erus%ulgn‘%vs%@g !acrae elnglca}agng 6%%1'11 cgr%p? %QQIéIH&le

)-

veh| cul e app ol PRt ra-aur al
“admi ni stratlo ocu alre se on & revend| cation 68 qui corrprend un

Y6h' cule afﬁp&&npogjdnepo& fa dﬁﬂf@nﬁjoﬁ tsﬁlﬁtduﬁgéaogdlﬂnaih l&endicationes {dP dnbl | R VeRQY
adm niStr abdoifind DR fﬁ;sgg{og sgutg,%ge Ication 66 qui conmprend un vAhicul e

approprl 6 & "adm nistratlon | ocale. 76. Conposition pour |'adm nistration
or al e sol . tangoSiidANsC BldinPistr&idn GHirk-aMOWNEYe 28N Mem&bﬁbﬂ B5 QP REAIENd nAsHidile

1" admi ni st r abgprirdy Bddiniskdtion (eRGEUIdIe.ON pour | ' admi nistration vaginale

selon | a revendi cati.on 66 qui conprend un vehlcule appropri 6 &

| ' adm ndes tasaConmpasiticagpaus I'adminidiratidiaihieardueaies p&ldzblaere\ﬂandlcaﬁon 66 qui comprend un véhicule
Uposonen- Gel appepuiénierzeiministratign intraiagieend ei n bi oaktives Mttel, _

ei ngeschl ossen in Liposonen, se- questriert In elner Gelmatrix, worin: (a)
di e Gel mat?hi Loreogitonchomaliaginigistration eeulpirel isplen labe-@o@@hora@ﬁ quil mwdgo néhicule [agpro-
daB di e Li poB@rPéﬁdm'ﬁ's%on oculaire. der Gel matri x sequestriert werden, ohne (I)
di-€ Di f¥usi on von Fluiden in das die el ne Wechsel - wi rkung nm't den
depel schiT@nhPempogiian noprjadriristatien H[j"’é%@'?“ I3 Wﬁ"dﬁf“@"lﬁﬁﬁP‘g’R@P"?"dd@r hicule appmp"é
sequestriert fad Uﬁ‘@gﬁ% cYeis ei ngeschl ossene bi oaktive Mttel freizusetzen

oder (|||) deD| n enL sonen. fr esetzt n bioaktiven
Mitels ‘E gresiton i8ur B Tetilor o £ SRRl o S rrnrelR 2hek e
b) die déel matrrx ee gnet | et bel Tenperaturen und Ungebungungsbedi ngungen,

bei denen ﬁ' éoﬁ(p%éat?éﬂr Biuf HaariGiané Y510 Edion " F&verﬂéLdoﬁrée Gt ééﬁErg:g;Q uP@%cu?e“

bl ei ben. 2. %gﬁﬁg@@d@ﬂsﬁlﬁﬁ(}g&%etzung nach Anspruc wori n des Cel
anor gani sches Pol ymer untalit

- 45 Patentanspriiche

1. Liposomen-Gelzusammensetzung, umfassend ein bioakiives Mittel, eingeschiossen in Liposomen, se-
questriert in einer Gelmatrix, worin:
(a) die Gelmatrix eine derartige Porengréfie, bezogen auf die Llposomen, hat, das die Llposomen in
50 der Gelmatrix sequestriert werden, ohne (i) die Diffusion von Fiuiden in das Gel, die eine Wechsel-
wirkung mit den Doppelschichien der Liposomen eingehen, (i) die Fahigkeit der sequestrierien
Liposomen das eingeschlossene bioaktive Mittel freizusetzen oder (jii) die Diffusion des aus den
Liposomen freigesetzten bioaktiven Mittels, durch das Gel in die benachbarte Umgebung, zu
. blockieren und
65 b) die Gelmatrix geeignet ist bei Temperaturen und Umgebungungsbedingungen, bei denen sie
verabreicht oder angewendet wird, geliert 2u werden oder zu bleiben.

2. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das Gel ein_ anorganisches Polymer umfaft.
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24 °, a Uposonen- Gel zusammenset zung nach Anspruch 1, ' |.n
organi sches Polymer unfalt. 4. Li posorren Cel zusamrénsm'rmﬂﬂﬂn\mmg“l’uch
1, worin das Gel in gelierter Form ﬁ&if ﬁo C L N s s
Uposorrezﬁ( Gel zusanmenset zung nach A u rin das CGel in ungelierter
Form vorliegt. 6. Liposonen-Gel zusarrrrensetzung nach Anspruch 1, worin das

- Cel ein Celg uligaaRantcizusnmémderldg néeh AABRENTE Rodaedas GS@‘H"@&%%%H 'Pﬂyrﬂ%fa&
Anspruch 1, worin das Gel Methylcellul ose unfaut. 8.

LI posonmen- Gel gpsanenesutadariiaseaghadVIsrieh, Worin/dak | GBI ifl gslierkeR IForfvaFiiBGEe UMM af t
9. Uposonen- CGel zusar nnenset zung nach Anspruch 1, worin das Gel Kollagen
unfalt. ¥58. 10poshm¢nwmnmnﬁaeﬂumaﬂﬁlmmsmﬁmungom‘adab} GAIrs prigeiiEiterlFormvadriiagt. das Cel
Gumm arabicum Ghatt, Karay, Tragacanth, Guar, Johanni sbrot-Gumm ,

Tamar i nde, GCatipqsa@mdiplzusaMghammg n}:ﬂanltnhmuchddworin@as ChleinuPdllgibsematerial umfaBt

Li posonen- Gel zusanmenset zung nach Anspruch 1, worin das Gel Polyacrylamd
unrfalt. 20. 1ldpostipansAsirasam@etselzagmachimepradbrigwerinclas Seidathyichliulose wpiabtn das Gel
Pol ysi | o%an unfalt. 19. Liposonmen-Celzusammensetzung nach Anspruch 1, worin
das Gel Pol8yaldpoporegn- Gﬂ?ﬂammen_sstzungunwwnmph@ewm%ﬁﬁemgpm@aﬂﬁach Anspr uch
13, worin das Polyacrylat Hydroxyet hyl pol ynet hacr | at unfaft. 15.
Uposonen- G& z'd%"&?f’?ﬂ@rﬁeé ablilvieiio (Y “ﬁﬁ'i's’%?ﬁi% 13 woriResias ﬁe'd%ge%vmfaﬂf

Pol ymet h)/l math | at um‘ aIt 16 L| osonen- Gel zusa nset zun naclél Ans ruch
1, worn a a np%q gysﬁfua t1 yer e}as Gummi -arabicum, Ghatti aray,
LUposorren Ge Q'i?ﬂ’ﬂs FPé H“’B\n » F4TTRRhPeT AR ’851“8’!5&5139%?'?\5'8%1 at
untfal t ffgfzae%s S PIRER D ﬁucﬂggn%@%agamy&m% s Cel

Mlchslure ur e-

Li | act
at al 1 o%.%mosm%n%#&g%ﬁ?@% o R e o 28 ol Oy "
Lyl eny! Mis A6 @R TRl t{f/\"ﬂngprucﬁql Zﬁkohoaa%&rﬁlumammnset zung

nach Anspruch 1, worin das | envi nyl a Copolymer urn- falt 22.
Li posonmen- il 3escen TR26inmURBtzEhg hRch XASHHIACI, Worin \4Rs PolyRifRt Rho ipolymethacry-
Pol yanhygri d whgbniigt, 46 23 Li po@grren Ge%usamrenset zmg@nagiha Xgitl?)yrpugh 21,ry
wori n das Pol yanhydri d Apfel sdureanhydrid urn- falt.. 24.

Li posonen- @&l apssameitserasan hese g Rachaspruch l, vorinwas Gél Pd&ﬁneiﬁ‘ﬁineﬂ?&&ﬂamhhﬁest er
unfalt. 50 26. Uposonen- Gel zusanmenset zung nach Anspruch 1, worin das Gel
ei N Ami nos a6irkgpsdnyeniSslzaemmenseizunp dhoh esprachTi akdrin dad Gel Polyethylethacrylat umfaBt.

Li posomem- Gel zusammenset zung nach Anspruch 1, worin das Gel Gelatine unfaBt
55 27. Li p6§m1%8@ammmmzmhg\"m 1mprdetﬁelfolvme¢1¢qwla!a@fa@el St ~r ke
oder nodifizierte Starke unfalt. EP0172907B1*

" Uposonen- Gé?-zﬁ]?&?ﬂ?ﬂﬁ@‘ﬂsiﬂﬂg“sﬁta‘@ﬁ nagh<ERIEGh W%P?srﬁ‘ﬂ |WC"I§B'€$'§'@F¥E?!SQU’°'C°P°'V’"°V
nul til arnel | ¢Me&esi kel sind. 29. Li posomen- Gel zusammenset zung nach

"~ Anspruch®1 di e osonen kl eine unjlane]lare Vesi
: U 19. V\?posomen—Gel sgmmensetzung nac Ansprucln 1, worin das Sel rlcﬁacton umfast.

20. Uposomen—GeIzusammenselzung nach Anspruch 1, worin das Gel Emylenvmylacetat-(}opolymer um-
fait.
40
21. Liposomen-Gelzusammensstzung nach Anspruch 1, worin das Gel Ethylenvmylalkohol-Copolymer um-
faBt.

22. Liposomen-Gelzusammensstzung nach Anspruch 1, worin das Gel ein Polyanhydrid umfagt.

45
23. Liposomen-Gelzusammensetzung nach Anspruch 21, worin das Polvanhydrid Apfelséiureanhydrid um-
 faBt. _

24. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das Gel Polyorlhbester urnfaBt.
50
26. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das Gel ein Aminosdurepolymer oder -
copolymer umfagt.

26. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das Gel Gelatine dmfaBt.' '
55
27. Liposomen-Gelzusammensetzung nach Anspruch 1, wonn das Gel Stérke oder modifizierte Stirke
umfaBt.
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~sind, 5 30. Uposonen- Gol zusanmenset zung nach Anspruc

L posorren unkehr phasen-verdanpfte Vesi kel si,nd. 31 llmlﬁm"""mmm

Li posonen CGel zusanmenset zung nach Ans r ch 1 posoren sg r@
unil ane¥l are Vesi kel 10 sind. BB, p?@ ﬁ?en Gel zusammenset zung nach
Anspruch 1, worin die Uposonen stabile plurilanellare Vesikel sind. 5 33.

Uposonen- Gyl EB%W&&EM%@S%N%RJ FL%F1 Lyor B!t Bodhivien HuBﬁﬁx%EFe'\/e@ké‘Q si ge

Vesi kel si'nd posormnen- same zung nac nspruc

“Uposomen sgg %&bﬁéénzuhé%rﬁb%ﬂtz@ﬁé néth¥n Fé?-' % 3thin \&f&%ﬁﬁ%ﬁ&%&ﬁ ﬁé?neiéf@%s:ﬁépn
-Li posonen u sen. . Uposonen- zusamenset zung nach Anspruch 1,
worin eigne Viel ‘zahl von bI oaktiven Mttein in das Uposom ei ngeschl ossen
sind. 36. 3ol PRSBMBIGIREAATASTIRIAG RhchUAHIpOGHCT) WA Rfd! BPosaften m&anmhﬁw@emam fto

Vi el zahl vonvidiepdsiai ven Mtteln in die Li posonen ei ngeschl ossen sind 5

37. Liposonen- Gei zusammenset zung nach Anspruch 1, worin das bi oaktlve
Mttel, dag. Liposdinen-Gitsarmminsetiung asohAngsraedin, i vitkin dﬁtﬁ.@eubgﬁml grofleSiinildnetiare Vesikel
anti baktoerl ebintn, antifungal en, antiviralen und antiparasit~ren

Ver bi ndungen. 30 38. Liposonen- Gel zusammenset zung nach Anspruch 37, worin
di e anti baf@t tippsembreGeliusdpimedsatayndaach Angpruch 10vwin dis hpdsenen/aabtleiammmaﬂam Vesj®l

Li posonen- Gesiaisanmenset zung nach Anspruch 1, worm das bioaktive Mttel,
das in Uposonen ei ngeschl ossen ist, eine Zellrezeptoren bi ndende

Ver bi i nturf§- HeesomgrCelysamspasiavagnack Aosrsairiwerede tig kivesomee Rinpheaigs Yrske! sind-wor i n
das' bl oaktive Mttel, das |n Uposomen ei ngeschl ossen ist, ausgew hit ist-
alrs~ Hor norién Lippgamensfeizyppsimenpatzyng pashdrserich dnwasia di H‘Pfﬁ?l@?é‘n"eq"(ﬂa@ﬂ&'f' HREGekens en
und Toxi nen. V&B"""ﬁ‘f“"?ﬂﬁ?ﬁ‘?ﬂ?f’éﬁ @PZMW@ ‘i?ﬁ?j‘ nach Anspruch 40, worin das

B o e Ll

4 3 43. Lipo B?ﬁgfﬂeﬂgﬁsﬁ Sag Al set zung nach Anspruch 40, worin das bi oaktlve

Mttel Insglip iﬁ_je% Welel-Ye! E'acﬁ n@?@gﬁ@eﬂéﬁtefn%%lﬂﬁpﬁ? DGR He %1 ip'de "

das bi oaKtlvg|p ingesthifssed Snd- N eI ngeschl 6ssen i's ausgewa
aus Prog.ei nen, ycopr ot el nen und L| popr ot ei nen. 50 45.
Li posonen 399 ifoso ﬁ&%@&rﬁl&ﬂ&tzﬂﬁ&hacﬁ\%ﬂﬂbﬁh $rin MR HidAkiNE Mitd, Yia® B i E’ibd%orﬁénn

t - munogl obul b:nr%‘h SSWRRTE st @B ZHBAMSHRBIRAE biiAGaidhR GhtvAAIED GrdChtidarasipén N
das bi oaktlvee Juhg&n das I'n Uposorren ei ngeschl ossen i st sine

| mmunnodul i erende Verbindung ist. 65 47. Liposonmen-Gei zusammenset zung nach
Anspr uc 138. wpdsomernc@sultimptblidctuny Mch tABSprucH 33, wdtin ISR el IVBRGME | Gestamytin
i st, ausgewAhder ein Serivatdavakastal ysat oren und Enzynen. 26 48. _
Uposorren Gel zusanmenset zung nach Anspruch 1, worin das bioaktive Mttel,
das i n Upd@8o hipssomen-@rirosamimeasstmung siach emsp'geh/\/dh worin dds bioaktivea Milisk dibs énLiposomen
Radi or nar Ki epmcmmm.epazammm bickiendpeVerkinding isuor eszi er enden

Verbl ndi?ngen
0. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das bioaktive Mittel, das in Liposomen

eingeschlossen ist, ausgewghit ist aus Hormonen, Neurotransmitioren, tumoriziden Verbindungen,
Wachstumsfaktoren und Toxinen.

40 41, Liposomen-Gelzusammensetzung nach Anspruch 40, worin das bioaktive Mittel ein Wachstumshormon
ist.

42, Liposomen-Gelzusammensetzung nach Anspruch 41, worin das Wachstumshormon ein Human-Wachs-
tumshormon ist.
45
43. Liposomen-Gelzusammensetzung nach Anspruch 40, worin das bioaktive Mittel Insulin ist.

44. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das bioaktive Mittel, das in Liposomen
eingeschlossen ist, ausgewdhlt ist aus Proteinen, Glycoproteinen und Lipoproteinen.
60
45. Liposomen-Gelzusammensstzung nach Anspruch 44, worin das Glycoprotein ein -munoglobulin ist.

46. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das bioakiive Mittel, das in Liposomen
eingeschiossen ist, eine immunmodulierende Verbindung ist.
65
47. Liposomen-Gelzusammensetzung nach Anspruch 1, worin das bicakiive Mittel, das in Liposomen
eingeschlossen ist, ausgewahit ist aus Katalysatoren und Enzyrmen.
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S 49. Uposonen- Gel zusanmrenset zung nach Anspruch t, worin | oaktive
‘Mttel, das in Liposomen el ngeschlossen ist, ausgew hlt mu Hﬂ Ulll llll
ant| i nf |"ammat ori schen, anti gl aukor%ﬁ%ﬁgg ﬂég”at i schen,
und an#st heti schen Ver bi ndungen 38 CGel zusammenset zung nach
Anspruch 1, worin das bioaktive Mttel, das in Liposonmen 10

ei ngeschl ogg ¢Rodorien-GaIEHRMEH3SunG %chaH&pWHebv%' HdsChodkid MRb: '&%'wﬁ%béiﬁ:@n
51. Li POSOTERmGakRIsaH BEAREMWERNE: 128 FhoANRR HeaBmakiedR] REYdIGRkd A NN und
Mttel, das inforbdzielRden®BrRtuRgasSCchl ossen i st, ausgewohl t Ist aus

Monosacchar | den, Di sacchariden und Pol ysaccharl den. i5 52.

Li posoman- &Iwmmamﬁmmg thadhn Aspiuéi 1,1 worfhi GasOioddhRI Rittsia das @ Biposomen
bi oakti ves Meingeschiosseisteausgéwahleist aus antit@amitaorischeny akijlaukbrdischen, mydriatischen, anal-
Uposonen- Gel zetsarenbnsadishatissheraddmisiaggen.uch 52, worin das bi oaktive Mttel,
sequestriert in dem CGel, unterschiedllch von demi.n die Liposonen

ei ngeschl o8t ¢ipesombn-Gelkusamreensditung enachi StsprugD 1.5%orinUass bioakdiveGitizi. siasTive hipesomem g
nach Anspr uceingesehleseaniisi, adsgewdhit isi ewn NBilbindiorgu erst Ralypuitestiginoakt i ve M ttel das
gleiche ist, wie das in die Liposonen eingeschl ossene bioakhive Mttel. 55.

- Li posonen- Gel@e@anwﬁﬂwe@mqge@va@ maghndnseruehh 1.5@orinydasi bioaliive Miteld da Beliposomen

sequest ri er t @ingsehigepan/d, apggewdhlt istpystManosaerheriden. iseccharider urd P&WF?%W@@\‘I el | en,

antifungal en, antiviralen und anti parasitgren VerDbi ndungen

Li posonéh- & |Lpgo %ﬁ@ﬂ%‘@?"i’ﬁ?ﬁ‘@et‘ﬁﬁ% RacAASR T 8o W’l’f‘aﬂ%gﬂlwaﬂé’aﬁn"’@f seque-
ggest ri erté’"‘B’flﬂé‘RT‘WE“‘RfP‘ft el eine Zell rozopt oren bi ndende Ver bi ndung I st.

57 L| zusanme setzu g nac ru h 52 n das ji.n dem Cel
sequestri € y:{g: Ee un 5% Sm l, sequestnert in dem
‘Neurotr sm £t sc 'teum)‘f(Jn SPha "B%SC 3% en und

Toxi nen, Ng( B G mécﬁtma nézcmoé}n mc&n?%e. IRLLeAE Bickidvdlem
Sequest T iyfiol g RloRAUk W cokin e u Mo.tn ibaidivo it S gees hen

Gykoprotel nen ung Upoprote| nen. . pos zusamenset zung nach

Anspruch Sgi, (i64olbn-BasisimindhSIBuRE |nacﬁeAHdﬁ-§Jhr sze%ﬁ‘n GheY IRORIP 68 Sbqfidstierts bioaktive

| Munoghsobul Imiel fikgewdhl ist@ls anhﬁal?@ﬁéﬂémsmﬁﬁdaw%ﬁﬂm%@{d@dﬂﬁraam ViRSHAEeR. 52,

worin das in dem Gel sequestrierte bioaktlve Mttel eine imunnoduli erende

‘Ver bi ndungsél tkosofdn-Géliugdsinestzubg nich SEPTRINSED, o) dAMNdefi BPI s6gbloshidrie BlOAKIITD

das i n dam GMittebemplzaiirbzepidreh Bintiaindadrbintang\ktt t el ausgew hlt i st aus

Kat al ysat oren und Enzynen. 45 62. Li posonen-Gal zusamrenset zung nach

Anspr uc# 537, Lipenoinen-Gelmisimmegeatau@e nach opeechr §2e mpdn dasoimkdeiny Gel\sequesiriede bigeidis | t

i st aus Far bt susgewilihish aysniiprrioaane NeuraRarsmitorspaiikeeriziden Nerhindungemn Wankptumsfakio-

f1.uor eszi er efan uaefioxipen- b ndungen. 50 63 Liposonen-CGol zusammenset zung nach

Anspruch 52, worin das in dam Cel sequestrl erte bioaktive Mttel ausgew hlt
i st aus arfi HRPIPRARTERIRSIURRERZUNG, AR "Pg} Mi2s ¥Rdh dasnz?o‘?ﬁ"hﬁf”s?ﬂ‘ﬂé?ft‘"e“e bioaktive
anal get s cheNtghayogewshlt i ays Rretpingn. g B’“ﬁi’i%‘ﬁ‘@r’r‘p%ﬁmm

ot
sccuost 11 dot BTG iRl R s e e Rt Bt

Pol ynukl eot i '3 m%’ggloq'_’ rb?)Somen Cel zusarnrrensetzung nach Anspruch 52, worin
‘das in gdargg Inifeh&bdh t el:vﬁp&eW%HGlsée@ééﬁirtebakﬂ
Monosacchari bo,e,,{g,;ﬁﬁ au,,b% 3(1 r%cgghaﬁl dgn 2 Olgigatstierts bioaktve
Phar mazeuti sche Zusanmmenset zung zur erabre| chung ei nes bi oakUbven Mtteis

an el nen W LipbsBmbti- G’é!zusdkfﬁeﬂ&a&@ﬁﬁj ndth sl 520 WBrir 68 AUkt TEBINSAhesHBIt: Bi@éléflve

- ei nme der Anmrel@E@wamtbgtsusaétalyg@éré,{hndgszyﬁe,l. der Zusamrenset zung vertr~glich

mt derg Wrt |st und geeignet ist, seine gelierte Form be! der

Ver abr e| Chﬂngpdsﬁmdﬁﬁeidd@yﬁhuﬁgzuﬁbaﬁacWKnEMh e2| wodnebal hedem Bel sequestrierte bioaktive
Mittel ausgewshit ist aus Farbstoffen, Radiomarkierern, Rad:o—opaken Verbindungen und fluoreszieren-
den Verbindungen.

s0 63. Liposomen—Gelzusammensetzung nach Anspruch 52, worin das in dem Gel sequestrierte bioaktive
Mittel ausgewdhlt ist aus antiinflammatorischen, antiglaukomischen, mydriatischen, analgetischen und
andsthetischen Verbindungen.

64. Liposomen-Gelzusammensetzung nach Anspruch 52, wérin das in dem Gel sequestrierte bioaktive
65 Mittel ausgewdhlt ist aus Nukleins@uren und Polynukleotiden.

- 6B, Liposomen-Gelzusammensetzung nach Anspruch 52, worin das .in dem Gel sequestrierte bioakiive
Mittel ausgewdhit ist aus Monosacchariden, Disacchariden und: Polysaccharid'en._
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- 67. Zusarrrrensetzung nach Anspruch 66, wormdie Uposo ung
.inihrer gelierten Form verabreicht wird. 68 Zusanme g imamﬂ Eruch
66, worin die Uposonen- Gel zusamren etzun M.re geliert Qrm

‘der Verébrel chung in vivo anni nmt. By 172 zclﬁilrensetzung zur
I nt raperitoneal en Verabrei chung nach Anspruch 66, die ein geeignet es

G sk e

Vehi kel zur yQtZQiRhdhsiRhe Fnﬁ' beeighét TBRE Frhh 6k Zb
subkut anen Vgg&ahdi&h HB&UR@%M beh lef. €1 N geel gnet es Vehi kel zur
subkut agen Ver abrei chung unf al: 20 72 Zusammenset.zung zur

i ntraar bi kel adsamdfRstalng %&hﬂr&ﬁru&ﬁed) WORS RfeUGbséiRen-GHlARsaRintbngtRihg T Bifer Yalldiéne!
zur i ntraart Fdmiveraseichy@ir@br ei chung unfalt. 73 Zusamrenset zung zur

| nt raaur al en Verabrei chung nach Anspruch 66, die ein geeignetes Vehi kel zur
25 | Nt redadusam@enssieung nachi Arisprogh asniverint die Tifosodes-GoEmBammbmBeghghte gollotd Hormn
Ver abr etac hungpch derlVerdbrsiohung In v56 annthirat. ei n geei gnet es Vehi kel zur okul aren

Ver abr ei chung unfaQx 30 75 Zusanmensetzung zur topi schen Verabrei chung
nach Ans pré@cHBusgBmengpteung [zur igjapériipnediensVevabraidwig nech Acsppick 66\ alip &e gedigneles Mehikgl
unfalt 78. Zuisinkeperigeeaien Mejebyeichungrumfadt Ver abr ei chung nach Anspruch 66, die
ei n geei gnetes Vehi kel zur oral en Verabreichung unfaft. 77. Zusammensetzung
zur vagﬁsna?P-eﬁus%'f‘%{E?@"ﬁ RUrrinfraruRielaren Verebieishyg, fnsgiugh ﬁ%é’feg?\%ﬂwn‘%?ﬂ’ﬂ!‘?'
Zl\,lj/ vagi-nal eft" PEsmsiuldren{eragreishng pinfallp 45 50 55 28

71. Zusammensetzung zur subkutanen Verabreichung nach Anspruch 66 die ein geergnetes Vehlkel 2ur
subkutanen Verabreichung umfaft.

72, Zusammensetzung zur infraartikulren Verabreichung nach Anspruch 66, die ein geelgntes Vehikel zur
intraartikulédren Verabreichung umfaBt.

73. Zusammensetzung zur intraauralen Verabreichung nach Anspruch '66, die ein gesigneiss Vehikel zur
25 intraauralen Verabreichung umfagt. .

74. Zusammensetzung zur okularen Verabreichung nach Anspruch 66 die ein geergnetes Vehikel zur
okularen Verabreichung umfaft.

30 75. Zusammensetzung zur topischen Verabreichung nach Anspruch 66, die ein gee:gnetes Vahikel zur
topischen Verabreichung umfast.

. 78. Zusammensetzung zur oralen Verabreichung nach Anspruch 86, dle ein gaergnetes Vehlkel 2ur oralen

Verabreichung umfaft.
(. 77. Zusammenseizung zur vaginalen Verabreichung nach Anspruch 86, die ein gee:gnetes Vehikel zur
vaginalen Verabreichung umfagt.
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