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trapsa snsisheyer et aigie inTakidd, the piity e etanpPiia’ del reldtientye insansitivecto vesicieusized -
val ues Moreoveh; gineanthe rirrgsr gésicles capirddaond muilitamplan Btructutea thiscditaciliusteatest that sugar
dehydr apreleetion isiaghieved ffias mullilamelias vesiglons Alfenyainihe dath ipvkable Btingdicates$ that| tea/mpst stakle ual | vy
achi evevpsiclagwould apppgs g hesthese ity g mepjodjametsr pé?hIOH‘e’ﬁQ gmethemylfiampliar syuggp pithe . As
shown therein, nore than 90% of the drug is retained follow ng dehydration
and rehydration, I .e. the sanme | evel spas those achieved with [err] and
[err]- inulin. Mreover, the rate of |eakage of adriamycin fromthe
rehydrated vesicles is conparable to the rate observed with vesicles which
have not been dehydrated (see Bally, et al., (1985), Biochim Biophys.
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812:66). 25 As clearly denonstrated by this Exanple, the sugar

trehal ose is capable of protecti Ngg ‘,lﬂgﬁggg@duﬂ ng dehydration and
subsequent rehydration so that nore than Yo of the material encapsul ated
within the liposones is still retained therein after rehydration. Exanple 2
30 Exposuriggétivedishisinakéian ngomusieompaiodbificinde Surfaces of Li posome Menbranes
to a Protect rneeffdtigaf vahingsthe sanibneentrtion St thairtsnal el edahmedia pr atfizat irahelose

ef f ect achdosssahtibiyis l3Bowin rgFigurdd 5. s sbdwin\tiserain, thare i€ & sredileiubsignficanhincreast incthe amduht
bot h t,he iaifairnataineid texbedesatith ighdr agiemnashtrations. | | posore nenbranes. 35

'ETVs wewse prepared wth trehal ose on both sides of the nenbrane (by

i ncl udi ng Exemplaose in the solute solution used to formthe vesicles) or
only on the outside of the nenbrane (by excluding trehal ose fromthe solute
‘sol ution oRgiptivehbilitefiTrehslese apghOtherSugaisio Prgtest Visiclop gmng Pehydtiot; | es had been

formed) . The vesrclesvve @ drate
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surface | spampesed to the prot ectlve sugar, the amount of structural damage
whi ch t he ves*r—d-es undergo is related to the anount of residual water
present i npeghgdiitioR 5t LigbSontes WeiAg e Protekhve Sugar Slrepiéanrtin| € Si ze And Sal t
‘Concentration This exXxanpl € descri bes the effects of various vesicle sizes
‘and, sal ko CcONTHEsNBambledlustrats theladilitxlaf the tsygaoétrepOmydireto pratevelifosomes drore Gubstaetial b$se s
duri d e hof dheixtinteymal asrdbntseduyingy dethydvation Ed\Vsibssiluentirehysimtions iIExpesiments denmnstchtigchigh
usi ng pol yretantiop piHenulin were perfoireadi ng pore si zes ranging from50 nmto 800 nm
The ETVs wer i patisplae egal phasphatidvicheline: monepfasio, vdsisles SMENSS werehrrelagsd oagedeiseribed in
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mean di ameger ol c.naim i :b%s flthd AR de% r&;.réacaqreeh. estt Qificetation of
0 190 315 :E,ﬁ! rra es a rigorous conparison di fICU Iql
effects of Vveke/iuig &hmy&aén%m&%ﬁh@wow iBBsofbs iliRg b%&ﬁﬁbﬁkeh?d?ﬂuoﬁ%ﬁ@&l%bsted
medi a f @ miolving 8sbohtiaftié SHR pFAREIE tHabdsb@With sroREHAM oxbpfth&lWashing-of he MPROWE
therein, td4As Qith PBS 1a8KRY dinyarsbtreplodipdin b& MK ditiyiestRpBMYdinwis dilyainokded adparl & fifie]
retai ned iiMefnkieconiemt of @B fvishd pogbir@s. 18 ahié caseNC Abhiicht 1bvansf. 63% Wus BPdeved! for a
Rel at i ve Adiydiostisptofnydii ednednoatien Bl of@8BeiM. Sugars t o Prot ect Vesicl es during
Dehydration 10 This exanple illustrates the relative ability of

t rehal owe BwawpleBher sugars to prot ect vesicles during dehydration. Vesicles
were prepared in 500 rr1\/|treha| 0S rraltose Iact ose, sucrose, and gl ucose
and t he anioading o Relvdraje h Heing il oj Rotestale o] | owi ng dehydration and
rehydration determ ned As shown in Tabl e 4, trehal ose and Sycrose vere t he

el fecti YO P \}\)é‘t‘f’ e fpesome r'areggéo e g e
gﬁyd?aﬁec  dopa ot iy e " ey i E?%Ewwﬁaﬂm;
s cxam: 'ﬁ"r |a °' fon ?§°“8?“ R R e S

. |n o e |posomes
y DOSOWES ; t K+ c dAPhckosh BbiPFBAbraf? Lg@ogm #36hing ETVs in
dehydfatlo g ,firl }?ﬁ m Gratkickd, BB nfn (LRAIRAES30) VA HEPES] 7 4),
retentign g 3 the \éﬁérﬁal BéH: Cl buffer (150 mM NaCl, 250 mM trehalose, 20 mM HEPES,
pH 7 4) by passmg the vesicles through a Sephadex G-50 (fine) column (1.4 x 10 cm) which had been pre-
equilibrated with the NaCl solution. Where employed, valinomycin (Sigma, St. Louis, Missouri) was added in
ethanol to a concentration of 0.5 ug/umole phospholipid.
Similarly, transmembrane pH gradients (interior acid) were formed by preparing the liposomes in a
56 buffer with low pH (135 mM glutamic acid, 250 mM trehalose, brought to pH 5.5 by the addition of
potassium hydroxide) which was then exchanged with a high pH buffer (126 mM glutamic acid, 30 mM
NaCl, 250 mM trehalose, brought to pH 7.5 by the addition of potassium hydroxide) on a Sephadex G-50
(fine) column. Where used, the proton ionophore CCCP was added to a final concentration of 20 uM.
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I'n particular, egg phosphatidyl choline nonophasic vesicles (MPVs) were
prepared as descrl bed i n copendi %goafga grm*onl y assigned US-A-4 588 578,
filed August 8, 1983, and entitled "Lipid Vesicles 25 Prepared in a
Monophase. " A conpl ete description of “the technique used in this exanple
appears i nTiahsienbppd potartiale wereBhéasiirbd/ by ddetminiig |tesdiadbutimopf tHedippihiit icatich ol | ne
Wer e Uus efgitraphenlylpbosptesium | beonpidecPia TRRE, SIEN, $apada). -Sperifically, i€l of #-TRRBsin 1 ul ethanol
concent rwasi avided tof a 442r reipsaoiecaf henET\e dispibekind and ﬂmmwmwa; iheybated atd20s &l fomeo
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sane proy0cQlsg @y AP sREpAM,L N Sstreptonycin except that washing of the
MPVs was done W t h PBS 1 acki nhg di hydrostreptomycin so that
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I 1 | ust r aibmphords) Thelvedultd arg gowningigures BrfgH) andcDMaR).r at i on gradi ent across their
nmenbr gnes Aapan® sebrefrete hpshr figuresl thentransreembrans @ptendiale fexhibitpd bt the vésicies shiglhadand

r ehydr at kegn dphyiveted ancobhen whydratad asmersentielly ddentionl o thael exhibited:hy dhepgontrdita Theadniver
rehydr at 3pgtrent differepcenie et incthe ease gt the ipH aradieptvepieles, dhedrapgmambeage Roteniale des dhe
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aci d) wehwrivedinTeg Jwer%e\mé B alirlafybin RORRPESe toINE¥/IO Sgradintsl Ay Whdife theWHOH

(135 M @hdignBnivifichagrd GutomtRall\Jehérab ino®Spondd BUREH gladiedidldie R thY pbitRari@dot | on

of possasipbiditie yighittanesi @y HYidns.hinviacordaie wilhx thisamephghis, tabristnybih Passad] tHisligh efe ( 125

nmvl gl ut aneéntbrameiial ,an I@chatgbdNaiale, widbils midrar eddiadxtetrdl cdheentrgtiohs beingél fuhctionbiy thehe

addi t i orintetal patl egteinelnti*hipal reonceniaions,nthe. iresh achesntr@ioh (el ihigs )whe ftheninternilfi€r e

used, t heongsnigationis high@phdeceeveGECP was added to a final concentration of 20
EP b sugothiyiesarsple Jempnsiratenitiehdalaved loading of lvesiciascan heaesomelighed through the

d et?m riiormgingtien offoagentraien greslientstand the dehydrgiisnirehydration propass-3H-

t et r aphenyl phosphoni um brom de (3H TPPB, _ NEN, Canada). Specifically, 1 uG

of 3HTPPB in 1 ul ethanol was added TABL Ea 1-2 M sanple of the ETV

di spersion and the mxture was incubated at 20- C for 20 minutes. An

ali quat (100 ul') was wi t diligenDehipdiatbdosiclos roaqopmdaaaarhyiﬂm was renovey by

| oadi ng t he TO urm ] T—m
di sposabl eﬁ syringe, and then centrifuging the T %&1&%' Bmg?or 3l m nutes
to elute t | |

scintillation cBeferedelydratend the phosphol i pi d dpterni ned phosphat ¢ assay.
Usi ngset rapped vigimesiate aftes dehvgigtiongad rehydsgtionsf  phbsphol i pi for the EfVs

det er m nedIby nBagchor aitey dopdrayprandrehydration N or BH-i nul i n ©8ptured infthe
ETVs by th¢ ETV' i Mpuis2ter dphydration anc ipydalion s of | 31+ TPP+ i 18i de 70 [3H TPP+],
and out si d¢ HT¥wdBrep@ed dsing uaslits bagioneonaining kdriamgdireshd 260 @R tahdiah The
t ransnenbr grsempled veand dehldrtdd fpr 24ceurs aritrout ptibredezingi Thy atiiieenybie contant @ theat i bn: V =
- 59 $0g [ thtﬁPian'}Jg[aacl-lhé'Felthraled vgBicles was @etpimirteti @s ddmerjbbe-indmainpient pH gr adi ent
vesi cl es were deny
rehydrated. Control vesicles were kept at 4 * C for 24 hours. FoIIovm' ng
drying and rehydration, the transnenbrane potentials exhibited by these
vesicles in the presence and absence of ionophores were conpared to the
transnmenbrane potentials generat ed byiz he controls, also in the presence
and absence of




| onophor es.

The results are shown in Figures 6 (pH) and 7 (Na+/K+).
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200 180, 375 87% 100

170 oo 92%p8 190 316.B1 , 112 ,

88% 25 Vesicles were prepared with varying nean dianeters by extruding

mul tilanellar vesicles through pol ycarbonate filters of appropriate

di aneters (see "Materials and Met hodBABLESThe sanpl es all contai ned 250 nM
trehal ose and were dehydrated for 24 hours w thout prior freezing. 30 TABLE

4 Comparll SON 0T T A&t/ N Srbftdhmyein 15 Prolobt Velblos DAY Sehydlatioh-AdHyaten TEST T eS| in

t hac Anhye-ets—35 State Sugar
testéd (500 mv) % 22Nat retlai ned f ol | owtatg-leiimBetsinadi on and

rehydr atli on Trehal ose _ Control 88% 4aeze-Dried

€] :)JCOSG PBS Z_\,’B% S;jcr ofc ”

86% Mal tosePB plus §2 mM streptomycin 76./0 Laft ose

66% Lar ge upég ﬁﬁsbﬁ‘r"hé{g&bé S wqre pr epgi ed in the presen of 500 of
each sug RS nodr s wi t hant priorl freezing ™ and the anount

of trapy é\!ﬁnzmorvqs'@bawmafewmnﬂ whaheld inttheresehes endribsande cfstraptesrytinbed i n
" Mat er | 3l 9hyskRiPdvBes sppuum witfpprigefrepzing, andzphygrated @s dgibB in FABIHS S THexonkrd y |of
Strepto mf&?'ﬂest‘g” TIIPcRt foopdemperatise foy the sameparingg pfdime@n usd iy the dreézerdrving

% 3Hd nITECRALLIHEY Cont r ol Freeze-Dri ed PBS
97 36 PBS plus 52 mM streptonycin 92
31 10 PBS pl us 568 nM streptonycin 94

86 Monophasic vesicles were prepared and washed in the presence and absence
of streptonycin, dehydrated under vacuumw th prior freezing, and '
rqg%??ated as described in Exanple 5. The control vesicles were stored at

roomtenperature for the same periods of tinme as used for the freeze-drying
process (24 hours). 20 25 30 35 KJ40 45 50 55 14 EP 0 190 315 Bl TABLE 6
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Inulin Retention as a Function of Vesicle Type, Lipid Type and Lipid
Concentration 5 Lipid gPncentration Dessi cati on
Lyophi li'zati on Cont r ol I\ﬁ?\yﬁdjﬁ? C (Il ow) 47.0t 0.5

27.1 ' 3.1 86.6 ! 6.1 EPC (high) 63.9 6.0 58.3
1.7 101.3 1.8 SPC (Il ow) TaBLE 6 41.0 3.5 . 29.2 5.3
71.7 t 10.1 SPC (high) 54.% 5.4 42.4 t 1.8 96. 9
i 2.2 M.V EPC (I ow) Inulin Reflergion] 48 A Function ofl). 7 24.6 N. D.
ERC, (hi gh) Vesicle Typeg Lipid Type ambLipid Gpngentration 99 8 t 2.1 SPC
(1ows . 28.4 10.1 18.3 3.9 N.D. 20 SPC
(‘hi gh) L8044 t 2.2 gacuum 53.8 3.3 98.4 7.8 SPLV EPC
q OW) Concentation 0. 6 Dessicationl/. O Lydpiilization 69. Gbnrdo1d 25 EPC
(hi gh) - 56.41 1.9 54. 735 98°5 2.8 SPC (Iomb
37.2 2.9 246 0.2 Y. 6 108PC(h|gh) 48.4 6.2
44.6 192. 3 EPC a 1. 74FATI\/LV 30 27 1 3 1 ow) 86,6,% 6. 135. 6 i 4.2
ow - * z
e mamp GEIRE e Bt
29. 71.7 ¢ 10.1°7 -
898t114s§(§§ﬁ 546*§R§7 60424 + 1.8 27- 996 7503 96. 1
t 1.4.35 Val ues reported - % of original inulinretai ned I'n the preparation
after dehydratlon and rehydration t MvD. 40 N. D. - Not determ ned.

Low |ipid concentration - 3 umol lipid hydrated with 1 ml prior to
dehydr at i on.EPRj %‘ﬂ i pi d coﬁéeﬁ?r’eﬁ 7on - 86°-JnﬁI24I§p| d h cﬂated W|th 1nm

prior to de . Dryi °I'|- Vacuu si atlon 5
9’18 day (r \k/ater ter a;lon equal ed

yophdgl i zat i

appfoximately 2 | ess for procedur Uirber o experl rrents per
data point - 2; data corrected for Sy bl ank, 2 channel spillover; EPC
- Egg PC, SPC - Soy PC. Cains 55 17 A net hod for dehydrati ng Iiposorres

conpri sing tﬁi’e @.beps of (aplp¥epdéing a |i b’ 8whi ch 68y Eullés one or nore

prot e®ti ve Bnd 15 6TBLEY% | nulih «FQe{-’énﬁl on a§§a§ Ffuh(gt i on of
e e Tyodt Sre 5 33 Type aff-diefq Concenffidiy 8117
FATMLY
% EPC (low) 35.6 t 4.2 18.4 % 2.6 102.1 + 4.9
EPC (high) 54.9 £ 0.1 3.8 £ 7.7 95.3 ¢ 0.4
SPC (low) 26,6 £ 12.2 24.4 £ 1.6 89.8 ¢ 11.4
SPC (high) 43.7 * 6.0 27.9 0.7 96.1 ¢ 1.4

35

Values reported = 7 of original inulin retained in the
preparation after dehydration and
; rehydration £ S.D.
N w0 N.D. = Not determined.
Low lipid concentration = 3 umol lipid hydrated with
‘1 ml prior to dehydration.
High lipid concentration = 80 umol lipid hydrated with
1 ml prior to dehydration.
Drying Time - Vacuum Dessication == 2 days
= Lyophilization -~ 1 day
(residual water levels after dehydration
equaled approximately 27 or less for
both procedures)
Number of experiments per data poiant = 2; data corrected for
50 blank, 2 channel spillover; EPC = Egg PC; SPC = Soy PC,

Claims

55
- 4. A method for dehydrating liposomes comprising the steps of
(a) preparing a liposome which includes one or more protective sugars and
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Lipid ' Vacuum Concentrati on Dessi cati on . Illzation
Control MPV |10 EPC (| ovv). . o 9EP4¢Z\,:1go ok By 27.1 ”mmmmmﬁ , ,”",

86.6 t 6.1 EPC (high) 58.3 1.7 I
1.8 SPC (I ow) 41.0 3.5 . 29.2 5.3 71.7 10.1 SPC
(hi gh)- 54.6 t 5.4 42 8 96.9 t 2.2 15 M.V EPC
(1 ow) 44.6 t 14.7 40%54.6 N.D. EPC (hi gh)

62.0 3.8 55.4 Srfhlin Retent®6h @slta FudctDBE offl OW) 28. 4

10. &, 18.3 t Feicle Type, Lipd Mypel@nd Lipid GRGefitriatiin 60. 4
2.2 53.8 t 3.3 98.4 7.8 SPLV EPC (Tow) 31.3t 0.6
17.0, 3.8 69,3 7.5 25 EPC (hi gh) 56.4 t 1.9
SRS cameenttilan % SoSAIAY o gBlee 2 Ocongey , 24°
97.8 1.7 FATM.V 30 EPC (low) ey 35.6 4.2 18.4t 2.6
102. 1 1. 9 EPC (hi gh) 54.9 0.T- 34.8 7.7 95. 3

0.4 SPC (| ow) EPC (low) 24.6 41202 0.5 24741 & 1.16 86.689681 11.4 SPC
( hi gh) EPQ.Ih¥gh)6. O 63.9t ®P 9 (0.758.3 £ 1.7 96. 1 101.3 %35.8/al ues

reported - Z &FC dﬁfﬁ%nal i nuidtrP ged-@i ned i nzgif?etpixé)ar ati off-hf% &9.1
dehydrati on afBCr&t8rati on & D* 2¢ Nigrd * det erfirhdd? 3 ow | pid
concenttfation - 3 unol lipid hydratedggyith 1 m prior to dehydration. High
lipid concentration - 80 unol lipid h ted with 1 m prior-to
dehydration. Beyiqagw)Ti e - Vaglem {223si cati a0.7 + 2%.8ays 46 N.D.

- Lyophilizat EB® Chighdl day (régiaiaal.8nwater | 65 ¢ f& er de¥sdra2.bn equal ed
appr xizgatelysz%(éw)l ess for 2Bt K ;ﬁ-écedureéﬁ--NGni)ér of exp¥Banents per
dat.a)pdi nt - SPC fBtah)correct 68-4 &r2%0 BRehR, 33 chann¥-4spi’kfover; EPC
- Egg PC, SPC - Soy PC. Clains 55 1. et hod for dehydrating |iposones
conprising the steps of (a) preparing=a=iposone which includes one or nore
protective sugsé gignd 15 BP.P:19Q 315 Bly7,0:3.8 69,3275 C L
M S 2 (b) mecuwigly water Beometha prepar g&lor, 3)8her ei nggsgi €l 2sgigars are
present at pr@éf@ediow)e concenBB7a& £t2.0ns at batlb th@.2 nsi de87ahdt du@si de
surfaces of tI§8C |(hggiHone nenkéfenést.-2and whekbih :t A | i posYrd sdbdtantial ly
retains its contents or retains-its ggﬁabi lity barrier throughout the

dehydratation and rehydratation proc —and wherein the |iposones are
large unilamelgh@roy@sicles. 35,6 1 4.2 18.4 ¢ 2.6 102.1 ¢ 4.9

EPC (high) 54.9 £ 0.1 3.8 7.7 95.3 ¢ 0.4

SPC (low) 26,6 + 12,2 26,4 £ 1.6 89.8 + 11.4

SPC (high) 43,7 £ 6.0 27.9 £ 0.7 96.1 = 1.4

35

Values reported = % of original inulin retained in the
preparation after dehydration and
rehydration ¢ S.D.
40 N.D. = Not determined.
, Low lipid concentration = 3 umol lipid hydrated with
1 ml prior to dehydration.
High 1ipid concentration = 80 umol 1ipid hydrated with
1 ml prior to dehydration.
Drying Time -~ Vacuum Dessication -- 2 days

% - Lyophilization -~ 1 day
(residual water levels after dehydration
equaled approximately 2% or less for
both procedures)

Number of experiments per data point = 2; data corrected for
60 blank, 2 channel spillover; EPC = Egg PC; SPC = Soy PC.
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(a) preparing a liposome which includes one or more protective sugars and
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5 2. The nethod for dehydrating liposonmes as claimed in clai
| i posonmes have a concentra- tiopgQr @g a§8R0f one or nore chzii“ﬂmmln"ml”ﬂ"
across their nenbranes, said concen atlon gradi ent being capablce

generating a t ransnenbr ane potential *which will | oad an ionizable b| oactive
agent into phRmolifPsfeEom the phpardiohBiHeRN sARCRGEE B piddert labproctite Bdncehtrher-ei n

t he concent fioa$ aidthCthe Msidodnd ioGitsiaéd surf@ds bf the RbE MEmLBTdAER BndWHerailithelipdgome
phosphol i pi shbsténtiallfretaineitsmdtems; of teingts perinabBityvHaribehioudhba titddhyiratalion end

prat ecti ve shgimtsiorapracess, smowseshi tibslipssogas are laids ubilambliee vestetehod of clains 1 to

3 @rein the one or nore protective sugars are selected fromthe group

consi st ndheomethedsinadebydsatingrijosamas as Slaimed ineclaimy [t whersie the|lipesbmechaunal cateartrean. 6.
The net hodorogradieny of pnecprainers. chargeg speeigseacedss thels anembEnesy saith Fencentratiop grqdipst

sugars ar ée'maﬁ%? S @ereraiiagsa trangmerppranp potppiial whishiyibjoask andanizphle Boagtiveagent infoh e
suga;odl s e 'B??P’B?Fym n or di hydrozt reptorrycljn 8. L| posorre prepar ati on V\:h:cCh

i s a™dehy rate oso ed in accordance 0
clarme & fgepod sl st £ BES et nE e A orooe e BB Pt v g

i nt er nal 8‘8l?t°£ﬁ’t°§° Sboﬂfbrl se a drug. 10. The |iposome preparation of claim8
wher el .t o Sk & OHRG 1SES ek bSO RoRTn RS Rs s Besclihrcallifarl | POSOTe

prepar atlon (0] erelrn e antin ast agent conp

doxor Ubé CitRe mbtRod dibiind PRSP AFerdi HB3h&ibr Mo B?ote&’ivﬁ' a%qsal% M?eﬁe%leﬂ #biiGnd b nal

content  degmting of AdHRIbdeS Malidsd] httbse, GRESB1AREE BAUCIRr Verfahren zur
Dehydr ati si erung von Liposonen, unfassend die Stufen (a) Herstellung eines

Li posong, ThsmetRdduE Byl GlaimEB id 8 WioréheiRb biieZdd Gl6R pr@éttiviadugars a8 Bmicdtycb¥ideb.er nung

vmhﬁasser aus der Zubereitung, wobei die Zucker mt Schutzkonzentrati onen
hl &n Tokemsthaist clbimgewhesintheaasugdr issireptamycin dsdihgdros@lygandyicac he der

Li posommenbr anen vor handen sind, und 40 worin das Liposomim

wesent | § c hiepsome ipreparation whick isiacdehysiraldck liposdme preparedinRatordahceswith dheohetiindpbanye Cber

den Dehydetrfdils biodhgs- und Rehydrati si erungsprozeB beibehal t, und wobei die
po¥onmen_gro~e unil anell are Vesi kel sind. 2. Verfahren zur

Dehydraﬂ'l Ihelipasoeprarpion SEGHE 1§ wharel therrigrpal coptepts camprispadiug: Li posonen ei nen

Konzen- ,'?_ trations ‘\?{é’?@l entv&g von el nem oder mehrerena%el adenen Spezi es

Uber i hi% TREfPB7oms PrPPaEY An 8 wigsa;the fiye %ﬂ?@ﬁ"raﬁ'?%ﬂ?@? Ment zur

on 8 Sl ILESRB eRPRRY o AR 81 e el AR o ban B o on
h A 5
Vol o ZuBkar” Bt Rowtsen i "%ﬁ"*ﬁ s @%e?‘ﬁw“?"°‘3%ﬁ RN nach Anspr uch

1 bis BPathsgugﬁg ei ne Schutzzucker ein D sacchari dzucker ist oder nehrere
Schugszzucker Di saccharidzucker sind. 55 5. Verfahren nach Anspruch 1 bis

3, WOrif) @6fahh B@ DRRRKatiSBigRLR LiSssbiéry driakesid deiStuder G uppe ausgew. 4hit

i st/ sind, diapHesidiuny didaLipssdms,Mas éifsheder PuhRoScAREucKet dhtaRand Lact ose und

Dext r an bespehbitfernirg von Wadefaus a6 Zdféveiiddg, wobei die Zucker mit Schutzkonzentrationen sowoh* C
L, S * & deVimsditighn eln arrhGh der usrerd@ierfiEdiwie Libmordmémisransn voranden siel ureli ne
Zutker ein vainmeg lLipsowiin wesdntlichbe rseinanhinheit deiBenilt eder AeinenDgthiéissigheitbapesieriitler 7.

Ver f ahr en ndephPehydiplisigihgse und\Beliydratifiarungspidzed beipehilty tupdinvobai disdidposomen groBe

Di hydr ost r efilzseallerp Nesiket sinds 8. i posonpraparation, die ein dehydratisiertes
Li posom let, hergestellt cem B dem Verfahren nach ei nem der AnsprUche 1 bis

7. 9. 1% pe{@@ﬁgﬂ 23 cehydrassienon. B Anggeycr. Werln deqffegsemaypinen Kowptr

Ar zn8i mi tf’ﬁP" Fﬂj t?n von einem oder meh eren geladenen pezies (ber ihre Membranen aufweisen,
wobei der onzentratlonsgradlent zur Erzeugung eines Transmembranpotentials in der Lage ist, das ein
ionisierbares biocaktives Mittel in die Liposomen eintrigt.

3. Vertahren nach Anspruch 1 oder 2, worin die Konzentration des Zuckers wenigstens 5 Mole Zucker pro
50 Mol Phospholipid betrégt.

4. Verfahren nach Anspruch 1 bis 3, worin der eine Schutzzucker ein Disaccharidzucker ist oder mehrere
Schutzzucker Disaccharidzucker sind. -

s5 bB. Verfahren nach Anspruch 1 bis 3, worin der eine oder mehrere Schutzzucker aus der Gruppe
ausgewahlt ist/sind, die aus Trehalose, Maltose, Saccharose, Glucose, Lactose und Dextran besteht.
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10 10. L: posonpr aparati on nach Anspruch 8, worin das Arzneicﬂdum *‘“ ' “Ium“l
ant i neopl asti sches Mttel unfal 2QS0NPri parati on na ﬁ ]““ :
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5 nol es gdfendidatighsPar nol e de phosphol i pide. 4. Proc6d4 solon |les
revendications 1 & 3, dans lequel |le sucre ou |l es sucres protecteurs sont
des 35 4, predcaspéih ardésiaratafion denip@omiés, @hpeenalidss stapescdediBloadpartin dlundip@omelans
| oqueb | e &inieslient Winl cBSplilears estcrey pbecbueslsis(b)s diminatidnodesfesu da atonipesiianetivnb os e,
I\e_inmal t 0s BlequsElesiAE QtcmE Sant piésenty| dps Senceitrtidng ototestices 2 14 foischundes swfaces intpmes
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sucre ou | @stesuoy ewsquveosacharmidrer do m@abmésoeeqwm@lzqes@gasa@é_e déshypiplgtied Rt 98 0| on
| a r evendi hydratatiors et ddngiequeldep fippsomes sagtdagranges vyégiculas upismeldfes ne ou | a
~di hydpostreptonycine. 4S & Conposition de |iposone qui es1t n
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i

| i posqme
; AL
revendi cat fnogfedient de cpncegiratien, diupse.quide DISIBNIs pIPpGOs GaAtaee gﬁve%qig =V 'ﬁﬁ" Sjedt ) g
dans | aque¥rpdient go eaRInkign Je%ﬁ‘teg;?f@l}e el‘?g?qg%ﬁu %°$3?ﬁ"5"§%ﬂ?r?"ag%sf%?& d?ri%'){(r)os'i tion
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un agent, agt] Wort'a réldficatigh: 1 6 2! I&duaqa centrfdn A6 SucrdesP Bati Fhoins 5 moles
revendi &at '8 %s Aans e PEgie "agent " ant I neopl asi que conprend la aS
doxor ubi cigeeﬁfE f?@%%f;@?%b%’r@gfe | i posone sol oﬁ | a (rqevendingat ion 8, dans
laquel | § | Bo&RBEIBH 1ds Thvehdi&tiéhe 18 D & Nedi@ie acrBTAli 16250V -protebteurs sont des

35 disaccharides.

5. Procédé selon les revendications 1 2 3, dans lequel le sucre ou les sucres protecteurs sont choisis
parmi le tréhalose, le maltose, le sacchaross,le glucose, le lactose et le dextrans.

-/ 40 6. Procédé selon Tl'une quelconque des revendications 1 2 3, dans lequel le sucre ou les sucres
protecteurs sont des aminoglycosides.

7. Procédé selon la revendication 6, dans lequel le sucre est la streptomycine ou la dihydrostreptomycine.

45 8. Composition de liposome qui est un liposome déshydraté préparé conformément au procédé selon
I'une quelconque des revendications 1 2 7.

. 9. Composition de liposome selon la revendication 8, dans laquelle le contenu interne comprend un
médicament.

50
10. Composition de liposome selon la revendication 8, dans laquslle le médicament comprend un agent

antinéoplasique.

11. Composition de liposome selon la revendication 8, dans laquelle I'agent antinéoplasique comprend la
&5 doxorubicine. :

12. Composition de liposome selon la revendication 8, dans laquelle le contenu interne ne comprend pas
de médicament.
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