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P d 2! t of
e N UREE o BVAIEH Blnboee o Bty | U ipsgeditod GamieTics Bmet iy s g e

of am kacin in phosphate%@ﬁfered saline was titrated s®m3pH 2.0 with [lerr]
To formthg phosphate, aR#®cin in phosphate buffered #28ine was titrdted
to pH 2.0 With 85%([err] 1 ki ght/ vol une) .| Ani kaci n assbt2 ati on was corfpar ed
at 10, 37, |50 and 80 ny. ?#?Dosones were then prepared 20t he SPLV net Hod of
Lenk et aI U.S. Patent R®’' 4,522 803. Anli kaci n/ | i posof® associ ati on |was
det ermsmed by spectrophotonetric assay and was in each I nstance at Teast
about 1/3 40 greater for the am kacin phosphate salt formthan for the

am kacin sulfate form Exanple 2 Modifrath ISPLV Preparation of

Am nogl ycosi de Enhanced Drug to Lipid Ratio Li posones 45 Prepar at i on of

Ami nogl ycosi de Enhanced Drug to Lipid Ratio Liposones 45 Preparati
d; ieg gr ;s’ gr Ci p|a§,9‘§g|?a§ve% "ﬁ o?éﬂ\d{qﬁ{\rf’&ﬁfﬁ%ﬂip&%é%é@nat%ﬁ in r\t,:\g]/@g P& (fgb\@,)lde

usi ng abOJt 50 n1 of rret hyl ene cgdFenigaicin400 mg lipig\n aqueous sol ution of

ani nogl ycpsi de waifst aslEiRds AdPdied % powddrUr €. The aquﬁ%.xﬁ.%'.éﬁde@%p% U. S hm |
gent am ci S - 4+ ) —Hhe
resu ting ﬁ'k??sa?ﬂeﬁgfaamnfﬁf anw by Ceptifigey| Unatsecigiedgeptanaicia removestbyRiabisisr |s or
| i posones|] Drying, Rehydnasi on, and Standi hg Process 5517be |1 posonal
m xture was stirred under1Aitrogen atnosphere. The presseiue was reduced but
mai n- tai hed bel ow boilird@3until the sanplf was dried tad3a powder. This
process tpok about 4 to 58fours at 40C. The m xture was28.ehydrated with
about % nl_of distilled W8er and 41 ml of| 0. 9% sal i ne @n&i ght/vol ume) |8
EP 0 295 248 Bl under nitrogen. The m xture was strrred untrlT _a m 1Ky color
was achieved with no aggregates or clunps of material. This procedure took
2 hours a@lalmsout [err] The m xture was |eft standing or stabilizing at
[ err] f orClaims forcthe fallowlDp Loptractigg States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
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1. Liposomes comprising at least one nonguanidino nonphosphate aminoglycoside present in a drug to
lipid ratio (eq wt.) of at least 3:50 (w/w).

2. The liposomes of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of at
55 least 3:25 (wiw).

3. The liposomes of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of from
3:50 (w/w) to 3:25 (w/w)



The sanpl e was then sized to about 3um by extrusion at p, B{;

about 4268 kPa (700 psi) through rdbonat e straigh r@ @Hi
filter. After filtration the mtgril&?é%%%ﬁ)al yzed about # l’
0.9% saline (weight/volune). The dialysis renmoved substanti al I y all

anmi nogl ygRasi Mgstrné mparoRRl dtitedl Chtins BHIG dlof das ddhievededit Inb aggrbgatdsics cpmpcefs s
are shovwRatbrial. Tabbsedlreastlt Zhourkabhmutl4oxhians niinee eashiainstadingfof stebilzing\at 4L for
associ atérenapf the lipid with the am noglycoside by this procedure versus
not drying the |iposones to powder and not dialyzing but centrifuging off
unassaci Biglgdhgam nogl ycosi de. Table 2 shows the enhanced am nogl ycosi de to
lipidratio attained by the use of the procedure versus not drg

i posones {Tbe prokiserashal sized togRbatBin iy °5‘(I{S'°Eém’?ﬁs'f" "‘E)F'i’°“’i g Q)B?')at ed
anmi nog| y&b@ssfbrepolvrfebora!slsea'qht eﬁ'hpar‘af?r%tefef\rﬁf &ikrgtiop Jpe at‘iF 5 51 i on
of Gent aeﬁa@strp %pqhaq g vo|ume) he dialysis removed substantially all y(’&ss {ﬁy? ?SSH\
Aval | dbl B lecRiEs 'g‘i%’ﬁ gt wega 9,2 78 grg,s phows the Sfina %grfgfncv

d s not drying the i s to
m Xt ure ‘Efraisipﬂ'aff h's pmce /e tb e Y

6 |n NWITUgl lﬁ
Unassoci %ﬁ gﬂbyg Hﬁows té g]nhgn % . c)ﬁ% %tr??ttaﬁgd by the use of the procedure versus
al

35.3 25 o} drying the liposomes to powder alyzrng but centnfuglggloﬁ the 5na(s)szomated aminoglycoside.

72.6 %
62.0 32. Table 1 41.0 30 Table 2 35
Conmpar atlve Anmpount of Gent anm cin SuI fate Li posorral Association in ng

N T I o S S S T T L DN e

is isaemjved by Centrifuge % otiAssgaion a‘tﬁeailayeﬁeraamrcmn rem)ved by Dial \fsi s

40 - - ;
11. 5 First mixture &t &ed to powder 25 1

13.0 8.4 Unassociated gentamicin removed by Centrifuge Unassocngtgd g_enj_a@rcg\ removed by Dialysis
20.5 45 dfaims Cains Tergshe followmng Contracting Stsstes: BE, CH, DH, FR
GB, I'® LIj, LU N.L, SE %@sd. Liposones conprising at |m=a&sst one nonguari di no
nonphosphdt e am nogl ycosrde present in aldrug to |ipidsitzatio (eq. wt.)| of

at least 3:50 (ww). 2. 22be |iposones of |claim1l where$ad t he am nogl ydosi de
S present in a drug to37pid ratio (eq. |{w.) of at 554.0 [east 3:25
(W w. The+TpOSONMES Of cralm 1L wherein tne am nogl ycosrde 1s present in
a drug to lipid ratio (eq. wt.) of from3:50 (wWw) to 3:25 (Ww. 9 EP O
295 248 Bl under nitrogen. The mixturerygs stirred until a mlky color was
achieved with no aggregates or cI urrps of material.. This procedure t ook 2

hour at abeut r""” Fhe—-d vas—eft—st+and a7 t—ferr
for one day. Combaiyp Gmpyolor BB SRS LRoSyPRL A0S ﬁa'w yfilne R G | I

extrusion at pressures of up to .abeuﬁtarﬂiaﬁr&iodcrﬁgalp(dmo psi) through a
pol ycar bgrrate—s ! oul rame i ter At mater] al
o e an i e Bt bR Bty oo (T 7 et A ERTRT e ST 12

removed 4ubsdsemtaiedigbnfanditin is sremomgt Yy Geritiitege nbtUnBssm@rmhﬂancm removed by Dialysis
40

Frr1st mrxture dried to powder 1715

_—..“-

12,5 178

11.5 36.1

11.3 13.0

84 . : 23.1

10.8 20.5
45

Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
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1. Liposomes comprising at least one nonguanidino nonphosphate aminoglycoside present in a drug to
lipid ratio (eq. wt.) of at least 3:50 (w/w).

2. The liposomes of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of at
5§ least 3:25 (w/w).

8. The liposomes of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of from
3:50 (w/w) to 3:25 (wiw).



10 assomat ed. The results of this process are shown in T
Tabl e 1 shows the enhanced eff.i CEP0O®@g5248 Bssoci ati on of thatmmnﬂlum va! HII
am nogl ycosi de by this procedure versus not drying the |iposonmes

and not dialyzing but centrifuging off unassoci ated am nogl yCOSi de TabI e 2
shows t He dhthlipaeamges ahemm@ne gicipimst for Hwhergin He prainealycesideds rrRoaYEl) B pREomeBwCilf  t he
procedure {leqstamuycim dvidomyginnkpnarpysing A daranyeis By amikacife opramuen. ﬂG@fa'E!F'&I%?*E‘P’ﬁ'ﬁ'"but
centri fugl ﬁg 98?‘?”'?'?18“119?&?%‘6&0&{'@8“% W&GP’?‘E‘BSl de. 15 TabI e 1 Conparative

Ef f Li As
o o C'A§ B ISR g T B GaE A1 & MO FRBRLES h PR ¢ B BBucer
Fi r st mxture dried to powder Unassoci ated gentam cin renoved by Centrifuge

UnassOCTgat ¢l (SN bl & GHIN i B ERLIR 9 oehomh sutite

35.3 25
72.6 Jo7 727The liposomes of any one of claims 1 to 8 wherein the Ilposéﬂeszarg gor[-l)@ised of at least one
62.0 32. 71amph|path|c lipid. - .0 30 Table 2 35

Conpar ati ve Anmount of Gentam cin Sulfate Li posonal Associ ation in ng
Dr ug/ my d=P&hd ipasomés of)aniiBne(et BibimEH & NiwHerdlDthéBpobdnidls dremaultiner. Xt Ure i s not

dried to powder First mxture is dried to powder Unassoci ated
gent ami cd. n Theslippsmes ditolaingl 8 yheréle the miuftilageliar liposveres ere iSRL\Gtbogpmes.ani ci n renoved by
Di al ysis 40 12.5

17.5 11.1- A pharmaceutical composition comprising a therapeutically effectivg ampunt pf fiposomes in accor-
13.0 8.4 dance with any one of claims 1 to 9 comprising at leastDgne| ngrguamidino nonphosphate

20.5 C ai memigoghicasiderrisentfiiea dreg o doif FRYo Gart) afct leag 38 é¥ds: BE, CH, DE, FR
LU, NL, SE 50 1. L| osones conprising at | east one nonguani di no

s AN
non%ﬁos pHafte %{ﬁi"f‘f‘ﬁ?j‘l"%?fg’fpﬂﬂ"% %’Ht’o fonusg iny ﬁﬁe"t"B"q‘F ?fﬁi"i'l' 'PH?‘%"?)‘”("@’&"’W ) of

at Ieast%%%AS%et o 0Somes of cl cg qt};i mr;mmg a%gm no cosi de

IS prese Iamd B% i (al adrgél\?}len ma I’lf%to % 4 .

(W/vv) esent in
Qme

drug to ﬂi:l{)ﬁﬂm e hgey“{w) to 3 25 (vv/w) 9 EP O
205 248 Bl 45 ) od 6 Yo Rfa qﬂ'é‘oh° (% ohd o i f{EL Rl i
am nogl ycosi ggpﬁaglcm I'n B par ononyci n, ost anycin domycin
kananyci n A, cKemlisiing the SjuestiSipkads ithin ﬁo%aﬁa’s@wm whiIR3\adBlatirgithe BREHLAM Ci N

[err]sgent an@dpstsbu[zoag il @aéHaP@bulting frbif (&) by MdiitdinFigCthd) matdrial i & Rydllated Statedior dthe

| i posones of les0ghaure of the clains 1 to 4 wherein the am noglycoside is in
the formof a sulfate salt. 6. The |iposones of claim5 wherein the

am nogl ytSoJhalmethed gfeirinan? Girther Sohriaing rentb@ing @mindgiyeosideposipossmalif asaaviated rafierof
clai nms 1 t cordplatieefsiop (dhe | i posones are conprised of at |east one

anphi gathic lipid. 8.~ The |iposomes of any one of clainms 1 to 7 wherein

t he |i potdorthesmathed ehelaim 13 erelS|vhprsin 1% evaporaiing-of|sfep ¢} igludes evaneratingrihesmetprial 0i n
the nul ti| 8feess and ehydesiegasier tastep @PLV | i posones. 10. A pharmaceuti cal

corrp03| tion conprising a ther apeut i cal I'¥ effective anount of |iposonmes in
acdor,- 15. The method of any one of claims 12 to 14 wherein the stabilizing time of step (d) is at least 24 hours.

Claims for the following Contracting State : AT
1. Process for the preparation- of liposomes comprising at least one nonguanidino nonphosphate
aminoglycoside, in which the process comprises associating the amonoglycoside with the liposome in a

45 drug to lipid ratio (eq. wt.) of at least 3:50 (w/w).

2. The process of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of at least
3:25 (wiw).

so 3. The process of claim 1 wherein the aminoglycoside is present in a drug to lipid ratio (eq. wt.) of from
3:50 (w/w). to 3:25 (w/w).

4. The process of any one of claims 1 to 3 wherein the aminoglycoside is neomycin B, paromycin,
ribostamycin, lividomycin, kanamycin A, kanamycin B, amikacin, tobramycin, gentamicin, gentamicin
55 C1, gentamicin Cy,, gentamicin Cz, netilmicin, or sisomicin.

5. The process of any one of the claih\ 1 to 4 wherein the aminoglycoside is in the form of a sulfate salt.

10



dance with any one of clainms 1 to 9 conprising at |east one
nonphosphat e am nogl ycosi de presergPopos2aBy to lipid ratio iﬁﬂﬂ%‘ﬂu ”"l
at least 3:50 (ww). 20 11. The pharnaceutical conposition o

use in the treatnment of gramnegative pneunonia. 12. A nmethod of prepari ng
SPLV | i pofonke Pr%°%Mﬂg%€9w‘®WWQVW'® ig gentamicin swateit | east one non-

guani di no no_@ghos hat e am no éCOSI de present in a drug to |IP£I d ratio (eq.
wt.) of af '% B W WP, °f 5 'msﬁ%ﬁrrdter?@t%drpqsermfrrrgrcﬁrgprts ok etolgast gpe

(a) dissol vi3Eng ? %t one anphi pathic lipid in organic solvent; (b)

ddi al h ﬁ d
Zm In\g’gl ycosrhﬁ' %% P%%%gﬁn@élt%kwgﬁ'ém#\ei‘m‘?'%u?ag'ﬁs"" ¥ % ?;i ngnt he
t th I t; 30
TR e'afn%t‘ﬁr?@ P A Wb R R SRR, 1 20 ol o
in a hysr 8, el probadb @f foRdparfih éﬁ@ﬁlbosgmgpwacccorda%c l}tﬁtl %Fnhg%rﬁgmng gnel il NET

conpri si ng rgueEmdinoYe & lahmBshy cB8de Rbsoht! i @ AR O W
conpl eti on chidstetad Zﬂ)&:::@t:a&gﬂ'Bﬂe errr]‘gt retol of cl alerTd‘I 12 (gttrf vvherergjr.‘?0 ‘“hw”

evapor ati ng ofa) sissfving @) ledshirie AtPRipANAIPRIIMbrgale: dolként PRt eri al to dryness and
rehydrating pub)eddirgao i eplutionljormedThy sﬁb@)ﬁﬁhdmedjs(bﬁasalr)d MAMinddlydokiad, Mas formihg® 14
wher ei st he stdiphdsicanidgret i ne of step (d) is at |east 24 hours. 40 dains
for the foll o) aguisiying tha@avenygs Basetwithin Ai® ofigani®sabeatsvild @vepdrdtiag e eganit | on of
| i posones comffflistebilizingzthe metaral resuitingritomgickiey Waintaining) the metaplicn e hpdvaterbsphty tp st de,
I n which the }!ﬂaﬁ@é’gﬁfscorrprr ses associ ati ng t he anonogl ycoside with the
| i posoe in a drug to lipid ratio (eq. wt.) of at least 3:50 (ww).
2 The *pbr E)"Ceq?g p{ﬂ"e I%X "1 1Q1¥bprain fhe H@F’%{?H“ﬂ(?@Is?Bd‘§|'EFéJdP% eygperafing tthe materiali taug

i pi d rat “@eiseﬁd '3""%?"°at°sF°8a@t 3:25 (Ww. 50 3. The process of
clarml esent nadruqtolrprdratro(eq

wt.) of f r'om éprg ? ?Q%M 3%“'(‘60/9\&5"8' 2n9 t"mé’ ﬁ?po@le@ ??F’zéﬁ‘?“’ﬁne of clains
Ill E/? dg rzréi’/\’gﬁ% ﬁ:‘hﬁsgl%o@gss%o% tﬁ%ﬁﬁhg‘gf éla?rgp ¢ {ff;{gﬁ"*ﬁ corF m rﬂ(r;nlgupp araug???yggﬁ[%lnﬁt

gentam cin 5 Cl, gentamcin [err] gentamcin [err] netilmcin,

Si som Ci NpaténtanspRiché 0cess of any one of the claim1l to 4 wherein the

ani nogl y cpaeérstanspiché filr ifdtgdnas Yeagsstdakdn’: BECCE, DE FR, BB, IT, LA, ﬁb,%spr ocess of

cl ai m 50 wherein the am nogl ycoside is gentam cin sul fate. The process of
any one of. dlpasamen,l undasSeriahaveigstent Neinl | NIhG0aRSN- m&r@phsé'pﬁafAtn‘ﬁﬂﬁiy&Eud atn | et
one anphi patArranemitleqszud.rpr/e&altmsT(ﬁm JEW) vatwenigbtess 3s0qwe). of clains 1 to 7
wherein the |liposonmes are nultilanellar. 9. The process of claim8 wherein
t he nul t i #-arkposomen | nagho Sosmech at, ewdBPLdds | Agaaglypesis!. inl@nenil ArzndimjtisiendpRi-Vafhiltnis

pr epar fhg Srhay.deyprenvepigstens 326 (wiwldamenslemist h cl ai m 9 contai ning at | east one
non- guanl di no nonphosphate am nogl ycosi de present in a drug to lipid ratio
(eq. wt.)3ofliPgtomep nagh Bn °""5‘§Fd‘\’ﬁ‘mﬁt9h%'dctﬁnmqﬂs iArrgoimittel-zyLipjd/ethilinis( a)
di ssol vi ng étqw‘a%rmdﬁeg%t?ﬁs 5B§t’Wr§'§§%5r§W’H)YqFPa@?°g§hr c sol vent; (b) adding to
t hg_sol ut&ore_lfornrgenacl%y A g?nﬁ ous phase and an am no cosi de,

t hus f © ciBh
R et tgt%ntt"% e middcili o

the material resulting 6% i a n|n°mfcf’r1e rraterral in a hydrated

state forgatjphsmsh n&h%ﬁﬁder Asplvkne TR LUBGEER Aino #@dsig' %Q?rwgdeg su Ifatisalees

evaporad i ng veiegtt €p (c) includes evaporating the

6. Liposomen nach Anspruch 5, worin das Aminoglycosid Gentamicinsulfat ist.

7. Lrposomen nach einem der Ansprliche 1 bis 6, worin die Liposomen wenigstens ein amphipatisches -
50 Lipid umfassen.

8. Liposomen nach sinem der AnsprUche 1 bis 7, worin die Liposomen multilamellar sind.

9. Liposomen nach Anspruch 8, worin die multilamellaren Liposomen SPLV-Liposomen sind.
55
10. Pharmazeutische Zusammensetzung, die eine therapeutisch wirksame Menge der Liposomen nach
einem der Ansprliche 1 bis 9 enthéit, umfassend wenigstens ein Nichtguanidin-Nichtphosphat-Amino-
glycosid, das in einem Arzneimittel-zu-Lipid-Verhiltnis (Aqu. gew.) von wenigstens 3:50 (w/w) vorhanden

1



dryness and rehydrating prior to step (d). 12. The process

11 wherein the stabilizing tine gpoPespsdd) is at |east 24 ﬁmmﬁnmnmmnmll
The process according to anyone of claims 1 to 12 further conpritsihg ®

renmovi ng am nogl ycosi de not |iposomally associ ated. PatentbnsprUche

Pat ent anspistche fUr fol gende Vertragsstaaten: BE, CH DE, FR GB, IT, LI,

LU, NL, SE 30 1. Liposonen, unfassend wenigstens ein

Ni cht gua‘|r1+ Bhasmagertisehs w@gqmmsemmgn Hnsprchy1 0 z4r YaryRagyng bei der Behandlung von gram-

Ar znei mi t t 8pgatvgr Pnepmenieyer hal tnis (Aqu.gew.) von weni gstens 3 50 (vv/w) 2.

posénmen nar%:h ;Ar;s ruch 1 wo n dasmé‘mnn Ig/ d |n ei rg
/(A\\r/vtzvn\/;-}r \Toﬁl ! a?'i? ?rrgh g;g Pk ﬁri 'SV(D?U %%ei E‘v}& n%"gsl ycosi d
in ei nem A °" ?jné K ikt ﬁg‘%e)“ MQhoWieRiLOSt ens 3150
(W/ W) U(t:) I's 3 1a|n nag l:: 951]9&r m @} ﬁb%me@ﬁrLbsung,
Anspr Uche 1 N&Hhh{be @gm hryurg, _yc05| orryC| n B, Parononycin,
Ri bost anyci n& Mbl &r'vﬂiﬂn APREY Gl Bonf org SRS Bl ihg Snitte\Wilraral dds Vgﬂ%ﬁéﬁém n,
Gent ami ci n, h&igsmittsh G, Gentamicin C18, Gentarnicin C2, Netilmcin
oder Si somi C(dﬂSthﬁisuere'ﬁ deé—hd%C@%IEﬁ BrgBsAlenavIRiENs d6rth Hﬂ@@ﬂés@h@er&lslm Kydrbtisioh@mi N

das Ap nogl yzshdluteh whrijstth€s sardeul f at sal zes 45 vorliegt. 6. Liposonen
nach Anspruch 5, worin das Am noglycosid Gentanmicinsulfat ist. 7. Liposonen
~nach ei nsmvetahreAnspr Wospeuch. 12] weisrhinvomfasseat die Entfersangeyonwiminaglycesits das mach
anphi pat i s®hkesdudgvon Stufé {dpnicht ippbereab assozii@t istLi posonen nach ei nem der Anspr Uche
1 bis 7, worin die Liposonmen nmultilanellar sind. 9. Liposonen nach Anspruch
8, Woed i4el Verfaltreh triabtn Asiprugh 42 oder p$s akim daspPyeydampisn.s\oneHufe i(q) fas Yerdampfen des
Pharfrazeut iMstefis Eﬁ5'{5ﬁf?é‘ﬂ‘sé't‘ft@ﬂﬁ@e"'wfé“s@r%ém’t%? b@lﬁt"r‘sé’ﬂ'l?’”w rksane I\/Enge der
Li posonmen nach ei nem der An rlche 1 bis 9 en# unf, assg %V\F %stens

ei n Ni cht®y)a 'F;ﬂhf?f‘ 2% {emy39 diphent; bigy14. YRR tﬁb"'sﬁﬁ’ggsizﬂt Vap FWfp, (d) wenigstens
Arzneimitt &fS E’Udeﬂlb tfs(? Verhal tnis (Agu.gew.) von wenigstens 3:50 (W w

vor hafide 1 huH U1l 11111
111111 *pa(‘iema']_spmﬁe Bég(’?q%"?ﬁ%&géﬁtaa?tnazeut | sche Zusammenset zung nach
Anspr uc h 1QI ddtten Vz%F gﬁ%j \)3!? ILI %he#%ﬁ&%nkl %n’ﬁ&&tsg&ﬁi 'ﬁchtﬁ@éﬂﬂhlﬂf&fphosphat-

obeéi

Pneunoni 6. lycosid, 9&Hafen awAskﬁr.ésnedeL WihodtRiBsicds Vit deAGSuB8HE b didfmh

Ansprygh 91Ar b.%.u@ﬁzm%tﬁnﬁmﬁé (nq@ew VHRRigStbrid-3:50i¢ imphat Am nogl ycosi d
in einemArzneimttel-zu-Lipid-Verhaltnis (Aqu.gew.) von wenigstens 3:50

(W W) enghajelisifen HheAnsptach Ye b ides ARiidgigedsid Sh Ui DessiaitblzuLipib-Vesiaws von
weni gst ens (dquiew) aonwehigaéns 3@b eviw)lvoharden it. or gani schem Losungsmittel; 10

(b) Zugabe einer walrigen Phase und ei nes Am nogl ycosides zu der in Stufe
(a) gedi s.desedanren6sachgAnsproshs 0, evorin ziae iAptineglycpeid iGeoiesT Arzneimittpltza-bipid-Vedhiltnis
Emul gi er en (RepxgewBmivgeigsténs 350 (w/w) bisciRSdwiyhrorgedeafst.L6sungsni tt el wahrend des
Verdanpfens des L6sungsmittels; (d) Stabilisieren des aus (cé sich

er gebend®n Vetiahean; naphs el der Angiriich 1cRiss3, Iveeri: AiasaAraingglycosidolesmyan By Paseromycin,

Zust and - Ubéfiboglenycins LidramgineKagaavein. A, Kanamygip Bafniksping ZebramypiafFentapicinp Gentami-
wei ter“hl n FrGsS "i!ﬂ %a'lﬁ?ﬂ?’é&cﬂﬁﬁ'd“e@'ﬂ}'?'“m’r%m% d, das nach Vol | endung

St uf h 14 Verf ah
Anspr uchb1 Yo gﬂ”' "o o 3 Re R, Gl " iy I RS RE e s

Material s BPS*%ur Trockne und das Re- Hydratisieren vor Stufe (d) mt

<l SCOL T 6! tvershn UAF ARBLETS, DBRNIPAARSISs ARBRAgHA g2 D1 S 14, worin die

St abi |'1 st erungszelt von weni gstens 24 Stun en betragt.

7. Verfahren nach einem der Anspriiche 1 bis 6, worin die Liposomen wenigstens ein amphipatisches
Lipid umfassen.

s0 8. Verfahren nach einem der Anspriiche 1 bis 7, worin die Liposomen multilamellar sind.

9. Verfahren nach Anspruch 8, worin die multilamellaren Liposomen SPLV-Liposomen sind.

10. Verfahfen zur Herstellung von SPLV-Liposomen nach Anspruch 9, die wenigstens ein Nichtguanidin-
55 Nichtphosphat-Aminoglycosid in einem Arzneimittel-zu-Lipid-Verhéltnis (Aqu.gew.) von wenigstens 3:50

(w/w) enthalten, wobei das Verfahren aus den Stufen besteht:
(a) L8sen von wenigstens einem amphipatischen Lipid in organischem L&sungsmittel;
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o et Tume bon Ohssonen. ' ontoncens amemppne et v~ " FARREIRD VR DA

Ni cht guani di n- Ni cht phosphat - Ami nogl ycosi d, wobei das Verfahrén Has
Assoz~i eren des Am nogl ycosides mt dem Li posomin ei nem 30

Arznei i t t el - bhZugabs eineywiigent Piase yndgineyydminggivpesisieq enday it Byie (@pgebiidetapiLitsung,
unfaBt. 2. VevmaneiegwainhesigeaGemisehoay bideniyor i n das Ami nogl ycosid in eji nem
Ar znei mi t t el - EuEMpigipTg0 wrmmm%aseque'gewswmmg dilrengt dog VPWFWG“S

vor handen i st des3gsungsmiglsi f ahr en nach An din
ei nem SAr znei {fi Siebilisiesan_dep sdc)ggp ??WF?‘S'?%‘E\'B'SQ@W WVBH ﬁ?@ﬁ?rpgt 'b?fg‘ %sn I !
(W W bis 3: 25“?%\%3”\‘78’?‘ BRYPdP- 4. verfahren nach ei nem der Ansprl che 1

bis 3, A :
1 Sorn e S RIS S G AT Yl

1e
Gentam- >45u ntaméln C2, Netilmcin oder

Si somi ¢1 nyg ?arfahﬁan ny&rm&nmoraa&m e&oﬂﬁﬁb%&n&ﬁﬁxﬂ&z@?% Sk Pwehigs iR 4 Badh
"Ami nogl yCOSI dop Form ei nes Sul fatsal zes vorliegt. 45 6. Verfahren nach
Anspruch 5. vvor| n das Am nogl ycosid Gentam cinsulfat ist. 7. Verfahren nach
ei nem der 13AnNsRshRIHachloinemSdeP AnspiiiEHeNt 15k £2, bifeMiQUiEdssene die EatiePiidg @ésiicht liposomal
anphi pas i scheszilerén Amikbglyosries). 50 8. Verfahren nach ei nem der AnsprUche 1
. bis 7, worin die Liposonmen nultilanellar sind. 9. Verfahren nach Anspruch
. 8, worin Beéevenditdtions anel | aren Li posonmen SPLV-Li posonen sind. 10. Verfahren
- zur Her st Bévendigatioos p@Rilas. Etats counfrastantacasivants s BF. (s DB, FRiGE, 'Mh"-Qs’ﬂ'eﬁE ein
N| cht guani di n- 55 Ni cht phosphat - Ami nogl ycosid in ei

ei At t 1-c|Lippsmes |Spraprenaptay| meiRssun(aing @ﬁg nQfograniging. %&@H@hsfe%ésewws un
| ent alten \KERE’@""‘&‘H@W@F'P'S%P@HS%HHE’”?{@ aSt"i?f"éﬁ5?)£?§tP@l poidsl)) Lbsen von

weni gstens e| nem anphi pat | schen L| p| din of gani sche L6su ttel
(b) Zugab# Ag%;?’ gens; 'R J%W"ﬁ’gﬁ‘g ?)swdgrg&f{?dﬂgr u" ﬁapg‘f"ufe
(a) gebl I det icpg s§8"' °Ht)g'%é1"?)ﬂa gLP 'h zu bilden; (c)
\E,gf{jg'npf o8 ?fosowan 4381 7l ﬁic %@emngf gfas.gfcg @ﬁg{%%ﬁ@@ﬁ@{ fodles,
ergebenden r| a lgﬂlgﬁggﬁc d%%go er| aI s | nsrgy ratisiertem Zust and
Uber weni QStL%§on%s %BHE“I“EHQ queidonquéLlidsabieRticaigis i \AS Bdnl Gddquictd, Iraidbdiftosldes est 1a
Ver danpf en Vi@hmyeind (62 | ﬁ}onﬂﬁ@cnr\éehdﬁﬂ@efn@ﬂm&i@ﬁllv?!ﬁﬁ\(}'ﬁ‘deﬁia&aﬁhh\%lﬂdﬂ lalKaRdhiyidine BNA
das Re- Hydr alainfkhdifeCR tobRdmySihé] i2gentiicitib, la Géritifidiel & Pla gertbidide C\a# GénltairidierGac h
Anspruch 10 19a&imidde cul®sidomidilee St abi | i si erungszeit von Stufe (d) wenigstens
24 Stunden betragt. 13. Verfahren nach einemder Ansprtche 1 bis 12,
wei t er hi nsunfipsawsdeldn Bunkrtdlenyuegies] esendicatiots 1 & FodansrielsqueB I'aminoglysesisieiastesotien
Am noglsycosifoes.deRgsafatht cat | ons Revendl catl ons pour | e[ Etats contractants
suilvants: BE, CH DE, FR, GB, IT, LI, LU N.L, SE 20 1. Li posones
conpr enan$- akiposamesselomia savenelsgtiop Sodansiesayelf l'?glma'ww'ﬁéest et egoniamieine- pr 65 ent
dans un rapport m-di cament/|ipi de (poids equivalent) d' au noins 3:50
' poK// poi ds)Liposomes; 35io8 Jiyae; auelgopgye| des  reveadieAtienst 1 Gnb1 a“ﬂé‘ﬁg“efseﬁﬁé'f’°s°mes ont

am ndgl yco@Pﬂ'é’é%Q?“ ’ﬁ?‘%‘s‘é‘d?‘dﬂa’ﬁ@“pﬁﬁ'ql‘%pport nmbdi carment /| i pi de ( poi ds
eqU| val en (o] ds/
Fevendi ca® Oﬁ ST i, po e W oeRade £, 7 oore BRRATRe WeBfed hre,
medi carrent/ll f 8I ds equi val ent) de 3:50 (en poids/ poi ds) a 3:25 (en
poi ds/ PRI ¢5) 1ipadomes! 313 %%n&%ugﬁh dargqﬁst:gé@ le§ AP3biResIftildnRN 588 b6 bidsOpSsomest 3
dans Iesque §P°IV ani noglycosi neonyci ne B, |a parononycine,
I a ri bostanycine, la lividomycine, |a kananycine A |a kananyci ne B,

" am kaci R@., cédnibobiftAl phEtatdifique [cOmBBREhEEN | qubrtE, efﬂcﬁce%ﬂhéﬁﬂeﬁthﬂed@pos&rﬁbs selon
gent am ci ne fyghél qudicdndie e Pivérididatiohe?1 2 9, comprenant au moins un aminoglycoside non guanidine,

50 non phosphats, présent dans un rapport médicament/lipide (poids équivalent) d'au moins 3:50 (en
poids/poids).

11. Composition pharmaceutique selon la revendication 10, utilisable dans le traitement de la pneumonie
Gram-négatif.
55 :
12. Procédé de préparation de liposomes SPLV selon la revendication 9, contenant au moins un aminogly-
coside non guanidine, non phosphate, présent dans un rapport médicament/lipide (poids équivalent)
d'au moins 3:50 (en poids/poids), ledit procédé comprenant les étapes qui consistent 2 :
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la netilmcine ou la sisomcine. 5. Liposones selon |'une q M“\
revendi cations 1 & 4, dans | esquEP® 295248 Bagl ycosi de est soﬂ gg\ ‘\
de sel sulfate. 6. Liposones selon |a revendi catlon 5, dans ue

| “am nogl ycoside est |e sulfate de gentam cine. 7. Liposones selon I une
quel conque d@kdigserta a4 reeinsius figidel anmphipathigurriang @sﬁgu@ﬂsrgarwel i posomes sont 40
constitues dbhgioutss? iasution e sarJAians (e phaseaquause Bt usRaYIeelucoside. seur formere

quel conque d'é’bm?'%‘@%ﬁﬂﬂﬁ‘aﬁ‘?s&ﬁs 1 a 7, dans |esquels.les Ii osones sont

mul ti | anel | aff éé%"sw Eiggegir&a" %'Pa?i" b°'$aé'\9 R&Wte%gt ofenie WNHE | eoquel s
les |I{ posorre ﬁlﬁ'?"isfrl 'Sr?éqd o, BRegRL °IH'?5‘B'§ ik "aﬁ)pe Bb&e F%

phar\ﬂ'ﬁceut | q e(s,orrprenant une quantit6é efficace en therapeut I que de

i posomeg sglan slalowa‘?e er?éaﬁoﬂqg L!:%m §an{ 9!&.%&85‘5 Ijanﬁrhgycoglgmgnea@?o@% 3

- nmoins un ammgy@m? pe (d). NO ?1 present dans
.un rapport nedi camen |p| p0| ds qU| val ent) d au noins 3:50 (en

poi ds/ pojad &)médklsenommﬁ.aaﬁdana BH 78, BB Sd4biél Ms\BporibPde staps @ymbﬁ@ﬁeu%raﬂda
utili sabl eadaddu ,i.-euutt bﬁdatrmuodevdnﬁ'éﬁﬂewﬂ'onl e G am negat 1f. 55 12. Proc~d6
de preparation de |iposones SPLV selon |a revendication 9, contenant au

NDI NS uMsaiPraaéugl splon Cadiqidicanque dps advertications MDA 1pdxsPleaiskla dorsd 2ie Btabilikatich dén

- rappors e diétammrigest d'aupnaths 24 paireds equi val ent) d' au noins 3:50 (en

- poids/poids), ledit proced6 conprenant |es etapes qui consistent a: 13

" EP 0 295Remeiglications pour I'Etat contractant suivant: AT| | | |11i11] (a) dissoudre au noins
~un |ipide anphi pathi que dans un sol vant organi que; (b) ajouter a la '

- sol uti on!-f Grosere nyawrénafa@?rafﬂa"qosemeﬁ w%’ﬁ teftaera-esjsrearemmow nee graniding; eRa,

- poyr_for e PhesPhalfel PP dﬁc 3 Fag)ippglycpeife Auec Ip lipqseras “ﬁ&%@ﬂ%"é‘ avec
| e 30l vant "ﬁp'ﬁﬁ?ﬂ“ﬂlﬁg {rside efyala h‘b?}'r’%ﬁ'ﬂs (R oifis(prids)- 5 (d) stabiliser

e S e RO kG0 Bl 0 S

"6l ignation noorllns e gp? mani bre d' un | i posome,

apr es 1" écrﬂ'ﬁo\égdge ond% Irevgﬂdﬁ:%n(fj)d n;'q él l'ﬂlﬁ%?ﬁ%lﬁagsprbréfq r&‘a\é?'lﬂ' thon 12
3 ds):

ou 13, danghieghtiolde BHRAP 84 Ahbi 0 o%Qﬁ bi vaporatlon &
soc du produit at 'é)aer@6 hyd 6rat atlpdon av(?int %‘ta e ???’ ' gp rocedd sol on

| une qugl eRIBEHECsAASIUNG \(RBIEInGER! u&nfev&ua.ca.oasfln ad%naadseua&uei rdnfinoghécdRe &8t la

- st abi bd sat insginydie BSla parombmRind I8 ribddlam@&itie, @ [RidoniRinB,Ja ReharhRihe &S la kanamycine B,
Revendl| cat Iranikacipé,ud tobralmiyéiie, RQBAtaMICIHE N geRtamicMB IC;, 14\ dontamidiioC; £ tBgefi@micine C,

pr epar at i oia ré@imicinp 6 @reisemiciaerpr enant au noi Nns un am nogl ycosi de non

- guani di ne, non 20 phosphate, ce proced4 conprenant |'association de

| ' am noghy Cocédéselay Bune [qeeidonque Siesneveandinationst ¥ & plews lequald'diipegiwsosidel estosodseforfoi ds
equi vad ent de gel gulfalepi ns 3: 50 (en poi ds/ poids). 2. Procede solon |a

revendi cation 1, dans |oquel am nO(];I ycosi de est prdsent dans un rapport
medi camefht Pracféselon bd?va@dlfétﬁm%ﬁnéhﬂye tF"HI?g'M‘iS’F'H%”B"’?S'fa(Qﬁ? qa@msmam ds). 25
3. Pr ocede soI on |a revendi cation 1, dans |equel am nopg cosi de est

pr esent 5 ?EPE@W” ‘H‘F'd“aﬁ’?érf?"ﬁ'f'q'ﬁﬂ‘?'?ﬂ‘é 1@%i%es '8‘31‘85 oS, ﬁ%/‘)es gent sonstifuésa
pOi dsf"p0| d§)pu goigs Yhlipjde smhipaigusi 4s) . 4. Procede sol on | ' une quel conque des
revendi cat i t.. ci ne
B 12 pay ot Fng SRR B im0 S T el b R 1T
kananyci ne | " am kacine, |la tobrarrym ne, |a gentamcine, |la gentamcine
G, Ig g@ntP?d&dé' sgﬁn fetevendi@tid AT eqheNfes fippsoned n{ﬁmahglmr&s' sgﬁ dQé‘l ?oré% 8P, Ci ne.

5. Proced6 sol on une guel conque des revendi cati ons 4, dans | oquel
I am notoy @Eb‘éédiﬁieﬁ:%pa&ﬁﬁdsdefhﬁdsﬁlﬁes SPLYV selon la revendication 9, contenant au moins un aminogly-
coside non guanidine, non phosphate, présent dans un rapport médicamentlipide (poids équivalent)
d'au moins 3:50 (en poids/poids), ledit procédé comprenant les étapes qui consistent & :
&0 (a) dissoudre au moins un lipide amphipathique dans un solvant organique;
(b) ajouter 2 la solution formée par I'étape (a) une phase aqueuse et un aminoglycoside, pour former
un mélange & deux phases;
(c) émulsionner la phase aqueuse avec le solvant organique tout en évaporant le solvant;
(d) stabiliser le produit de (c) en maintenant le produit dans un état hydraté pendant au moins 8
55 heures.

11. Procédé selon la revendication 10, dans lequel I'évaporation de I'étape (c)'comporte I'évaporation 4 sec
du produit et sa réhydratation avant I'étape (d).
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35 de sel sulfate. 6. Proc6de solon |a revendication

| " am nogl ycosi de est | e sulfate dEP@28s5MB8@BIne. 7. Pr ocedammimn"“mmm“‘

guel conque des revendicatioons 1 a 6, dans |oquel |es |IpOSOnES sont®

constltues K- 40 d'au noins un |ipide anmphip athlq & Procede selon
‘une quell ErrgEds salen la reveadigrtieniQ ephil. dang 'qque'daﬁ'sréq deyeiebilisation; de '4iape ddhest day

nultllanellapmsﬁéﬂmmﬁS 9. Procede solon | a revendlcatlon 8 dans | equel Ies

|'i posones nultl alres sont des ones

preparati B Pepes ; 'ly%iés ‘ﬁl o‘g& MO ) 8nd? §g't f°6'}?r°§a"t c?B ?@%gﬂ'f"mg‘.?"rﬁ)l ns

un ani rfogl y- 0% ik E]sli%?hl%l e 'ﬁgﬁ’ p‘hg Phate, present dans un rapport

nmedicanment /| i pi de (poi ds eqU|vaIent) d'au noins 3:50 (on poids/poids),

| edit procede conprenant |es etapes qui consistent a: 50 (a)

di ssoudre au noins un |ipide anphi pat hi que dans un sol vant organi que; (b)

ajouter, & la solution fornee par |'etape (a) une phase aqueuse et un

am nogl ycosi de, pour fornmer un nbl ange a deux phases; (c) enul sionner |la

phase aqueuse avec |e solvant organi que tout en. evaporant |e solvant; (d)

stabiliser le produit de (c) en maintenant |le produit dans un etat hydrate

pendant au noins 8 55 heures. 11. Procedd solon | a revendication 10,

dans | egiuel |'evaporation de |'etape (c) conporte |'dvaporation & soc du

produit et sa r6hydratation avant |'etape (d). 14 EP 0 295 248 B1

1 111211212112111121211 111 12. Proc~dd salon |la revendication 10 ou 11, dans

| oquel |a durde de stabilisation de |I'Gtape (d) est d' au noins 24 heures.

13. Procdd6 sol on | une quel conque des revendications 1 a 12, conprenant en

ouire P®6linination de 5 . I'"am nogl ycosi de non associ4 & | a mani bre

d un liposone. 10 15 20 25 30 35 40 45 50 55

25
30

35

50

56
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