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55 monomeric amino acids will efficaciously reduce toxicity. '
Further, phospholipids such as cardiolipin, phosphatidylinositolphosphates,  including
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S relevant toxicity receptor. Generally, the drugs which may be used In
practicing the present invention are those whose in vivo toxicity to
manmal i am cells i s nmediated througrﬁlpégéq §10 lipidtoxicity receptors.
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55 nononeric amno acids will efficaciously reduce toxicity. Further,
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They nay al %anén&tdasfa&w msktureroembtoﬁwrp&.ﬁ%s@ﬂorﬂatonm&@césrmmy @65 teble i i ti al
toxicity to the patient is a concern. The invention al so enabl es

admi nistration of antibiotics at |evels higher than currently acceptable

| evel s for sustained mninmal inhibitory serumconcentrations. By virtue of
the abiksity to adm ni ster higher |oading dosages of antibiotics, higher
sustained levels of antibiotics are possible. The technol ogy of the

| nvention may al so be applied in veterinary therapy to situations
including, but not Iimted to, gramnegative enteritis, mastitis, "shipping
fever", infectious keratoconjunctivitis, vibrosis, 20 nycobacteri al
i nfecti®ns and Brucella spp. infections. The am nogl ycoside antibiotics
whi ch nmay be used in the present invention include but are not-limted to:
streptomycin, gentanycin, tobramycin, am kacin, kananycin and neonycin.
According to the present invention, an am noglycoside antibiotic is m xed
with a ligand prior to admnistration to an organismin vivo. Sterile water
is the preferred diluent. Due to the nature of the 25 am nogl ycosi de

nt1 biotics, parenteral adm nistration of the .preparation is the preferred
route. The am nogl ycoside and |ligand nmay be m xed i nmmediately prior to
admnistration in vivo. Alternatively, the am noglycoside and |ligand may be
m xed fgr 1 hour, 2 hours, or longer prior to adm nistration, depending on
the stability of the am noglycoside. Using either nmethod, toxicity is
reduced and the antibiotic retains antimcrobial activity. As a result,
i ncreased doses of antibiotic may be adm nistered to ani mals or humans 30
with greater safety. The reasons for the attenuation of toxicity remain
obscureg and a nunber of nechani sns seem pl ausi bl e. Possibly the |igands
forma conplex with the am nogl ycosi des, thus preventing the binding of the
antibiotic to its putative am noglycoside toxicity receptor in vivo. It is
al so concei vabl e that associ ati on between am nogl ycosi des .and | i gands
occurs by virtue of dipole interactions, resulting in an array of 35
‘hydr ogef? bonds between them At physiol ogical pH, the guanidino groups of
am nogl ycosides are fully protonated and are stabilized by resonance. These
groups are particularly good sites for hydrogen bond interactions with
phosphat e groups (exanples of which are the binding of NAD to arginine 101
of | actate dehydrogenase or the binding of thymdine 3 -5 diphosphate to
t he guani dinian ions of arginines 35 and 87 of staphyl ococcal nucl ease).
Guani di no groups are capable of formng up to five hydrogen bonds each, and




40 can interact sinultaneously with phosphate groups and adjacent groups
such -as carbonyls. Alternatively, the ligands may bind to the putative
am nogl ysosi de toxicity receptors tﬁﬁ%ﬁ t hus prevent| ng the binding
of the agtibiotic. 4.1.1. EVI DENCE % FO?I\/ATIO\I45 Thefollovvlng
observations and data suggest that an am nogl ycosi de-1igand conmplex is
formed which is less toxic than'the am nogl yc05| de aI one: (1)

SDS- Pol yacryl . GH G L =
i ncubated for 0.5 hour and 2 hours V\nt'rab[le;a gent anyC| n sulfate ([err] GS)
or with [err]-gentanycin-phosphoryl chol'ine err]- 50 GO, 1:3 molar
ratio, a 1 x [err] cpﬁDMARismil GF ADKHOI)T’é o7 sma‘mmd serum sanpl es
and aliquots of [err]-G , 3 ‘ : ; P& Depared for sodi um
dodecyl sul fate pol yacryl am de gel eI ect ro hor esl S (SDS— PAGE by boi l'i ng
(he sam e oo (gl qorcaptosthang, (1o RN gy L1 102

m nutes as y Laemal i

el ect rofhoregis.the gel was stained with Coorra55| e-Blue (C-Blue) and
exposed to %%%g—%% g}c gut oradi ographed) at -74 & In thé. |l an

representing thé Psaf m sanpl e i ncubated with [e/rr] GS and in thé~l ane
representi ngahRRosgEBsiagPLe QHQat ed with [err]-GPC all serum

pol ypeptl desT %) e but none of the serum pol ypeptide
‘bands wEre r rRHo8phbIry2lolldheyed. However, in Lhe, lgyfe represemting the
serum sanpl e sanple I ncubated with [err]- GPC a | ow nol ecul ar wei ght band
(|\a”, | ower Ainanogmycuah.éeuh-ammnghts of 8 EP 0 180 581 Bl the serum
pol ypepti desLnsAmmoaalumnAeatelt_g BuEfec?Bl ue; this band was al so radioactive
as det egm ned by autoradi ography. This | ow nol ecul ar wei ght band was . not
present in thﬁtFaBEW‘EﬁF-ésgntl ng serum i ncubat%vg with [err]-GS._ In the |ane
representi ngPPQFPPQGSlERP@HBEQ sera) no bands ¥¥e detected b

aut or adi ogr aph b.llft |n. he Iane presenting [err]-GPC (w thout sera) the
same | ow nol BeU é inig éihl vel y-1 abel ed band whi ch st ai ned

wi th CB8l ue wasgsetesEstr—Ts aeapror yl choline stains Intensely with
C-Blue, this |ow nol écul ar vvel ght band which Is stained by CBlue and is

al so radi oactively | abel eg represents the putasyge 62.5
[err]-gentanycin-phospholgl - choline conplex. $/8erestingly, t25Sputative
conpl ex did not dissociaB@ under the denaturi ng/Zonditions usédb. the
“sanpl e Preparation for SDS- PAGE. 10 (2) Dissociation of the Putative

Conpl ex: If the am noalycoside-ligand m xture is prepared or admin- istered
in-an appr Op&l at &n" ALghtedpds §bleu§|t§ﬁpsﬁmlﬁ¢§h Q@ﬁ% md&m m/cks has been

shown to inhi bi tb?@YﬁH?iSﬁtoF-nééﬁéﬁéﬁéssch

corrpl exes), the MdKeLei @}noﬁ E gEgY}H%a‘i“% ‘Fﬁ‘ﬁ
| anati on for ERRsMBBEE FAL; 8n PhEPY 's"b%+‘§;?n5°t an was

an 109 Yoo e | £A3ndnd] gaoged Q'Vki‘ Pi SR %%r”‘e

of Thi s, see Scrithind gopebtbilgd i dna bod sh % TSI, fahedga e o um

acetateyis reported to elute phosphatl dyI i nosi t ol phosphate whi ch was bound

to neonyci n Brmobhki edepromyedhnurnphvbpho gyl dio e weidaiuder kiagand

preparation di sppgrépdrea @n6blsHmannuniancicéats, adtistutasiesuad

subcut aneousl y t dneceiont ofppmacaitinaacebateidlones (0i6M)I graist inoant |y

reduced (see Tablethal ((G)’GSép&haﬂ.étmjm ni stration of Ligand and

Ami noglqcomge: |f the ligand is adnmnistered to an ani mal 20 before the
t he am nogl ytosi #® Fbiadﬁfhﬁét bpth, thacphospheryidiokine nogl ycosi de is

t reduced to tPELSREEMERLB VLR o d
Bﬁos[)ﬁolrjfl?chofi n gﬁgaae% F&gie(?‘l f f§egt?a§@elﬁpagaﬂ (;Cg o

60 ma

It appears that reduction in aminoglycoside toxicity is related to the formation of a complex between the
aminoglycoside and ligand for the following reasons: (1) drug toxicity is not significantly reduced when the

s5 aminoglycoside and ligand are administered in ammonium acetate (at concentrations which are known to
dissociate or prevent formation of some complexes); and (2) separate administrations of the ligand followed

by drug were not effective in reducing toxicity of the streptomycin. However, the invention is not to be
fimited to this theory of interaction between the-aminoglycoside and ligand. Other potential explanations for

10



45 50 55 EP O 180 581 Bl Table I 5 COVPARI SON OF TOXI CI TY
OF STREPTOMYCI N ADM NI STERED W TH AND W THOUT LI GAND Lethal ity

Percent f-err] ad/ No. Inoculated Lethality
10 Contrg¥ Streptonycin EP 0 180 861 BY° 7/ 8 87.5
Am nogl ycoside + [err] 15 (Streptonycin + Phosphoryl chol i ne)

1/8, 0/ 6 the observed reduction in dxiciE &8 dideussedlabg@nd i n Anmmoni um Acetate [err] 20
(Streptonycin + Phosphoryl chol i ne) 3/ 6

50 Am nogl $eROLYENE MPGLWMCBQLIDEANWBJOUDMGAND RAEPABATIQNS 5 (M n.
post - i nocul ation) 0O 5/'8 62.5 10 :
5/ 8 5 - As describe@dn §e@ign 2.2, the polyene and polyene macrofide7antibiotics are believed to e@® their30
1 In all toeefiacts ip humass eeg enimgie binbitkingtoghalestand Othergytitiye Ipusicily raespigh Thus, ligands

i nocul at edsuiaie ot saducingsthg toxeisin ames et e palivene, and npolame reqcfofidesantiietic® sighopsnd
was admi ni 3Pehptstpin Brare those which pievap binging et endogenousiihplediergicBuch digands weuldinplerle
was 1:3. 2steroiyged walsrsely IP' é'?fﬁ"f“t!&ﬁ fherept ms’d‘"rﬁaﬁ'ﬁ'ﬂ#fecf\ﬂ}age Biraap Y wrler goluble %NVques

strept offc Eﬁh &ﬁﬂdmgé?% (Pﬁ%ﬁ?ﬂ'ie 'E' hojpsiesp! hegisungingts i( iker()

Gy
°'Bﬁ 8’;54?8‘@‘("8 o R H%T“‘Fr‘fakt‘ "\R&E"’?S PearRe P'?P“OP’%‘B'W" for

3 The st
\%nsmmjgm 2 CUt C)usrtic ECtbog'n Of n?s(,lé‘rl? aceﬁo%t & aLe prepgred aMa
ljposomes are not
arirerait gﬁaél fF el mb" gg:; N Yed o
ern égew mifi¢ Ma lp%e liver and
aduct | on s;naeﬁmv QRiediaib. A dxiuohél e ofbring 2
| ex bebéﬁﬁ’cﬁl&e aﬁﬁﬂn NRCHY RES LIS o Ry o &@m 0fhu§ t'ﬁ?fe(f.tﬂl' bﬂ}%r&lﬁnsr Sthofgbhe or

( 1) dr Ug T pokoRd n¥crbiidie RRMbicRkOMixbd wﬁmétar SoRBN CRBle8 or Glfolesterol derivative, yet free of
20 - liposomes, are highly effective in reducing toxicity of the drugs.

Amphotericin B, a polyene antibiotic, is not soluble in water and, for injections, is commercially
solubilized in sodium deoxycholate which als6 has toxic properties (Funglzone, E.R. Squibb & Sons,
Princeton, New Jerssy). Consequently, because of the two toxic componenis of the commercial pharmaceu-
tical agent, therapeutic doses of Fungizone or amphotericin B-deoxycholate (amphotericin B-DOC) must be

25 kept low. As will be seen in the examples following, both a reduction in toxicity and solubilization of
Amphotericin B can be obtained by solubilizing the amphotericin B in' a water soluble cholesterol
preparation. Reduction in toxicity of an amphotericin B administration is obtained in two ways:

(1) Introduction into the system of toxic deoxycholate is eliminated since non-toxic water soluble
cholesterol is used as the solubilizer; and

30 (2) Water soluble cholesterol, when added to amphofericin B, blocks affinity for i in sltu lipld binding sites

on the drug, thus blocking the toxlcity pathway.

4.2.1. EVIDENCE FOR COMPLEX FORMATION

_ 85 As indicated in Section 4.1., the reasons for the attenuation of toxicity seen when polyene or polyene

./ macrolide antibiotics are administered in combination with the ligands of the present invention remain
obscure. One possibility is that the ligand forms a complex with the polyene antibiotic thus preventing
binding of the drug to its putative toxicity receptor.

The following observations and data suggest that such a complex is formed between amphotericin B

40 - and the ligand PEG-cholesterol.

Spectrophotometric Analysis: The absorbance spectrum of amphotericin B in water demonstrates three
peaks at the following wavelengths: 386, 407, 418 nm. When Fungizone is mixed with PEG-cholesterol in an
aqueous solution, the peak at 407 nm disappears. The absence of an absorption peak at about 407 nm is
evidence of the amphotericin B-cholesterol complex formation. However, the absorbance spectra of

45 Fungizone in methanol and Fungizone mixed with PEG-cholesterol in methanol are identical. This indicates
that no complex is formed in methanol (See Section 7 for details).

4.3. ADRIAMYCIN-LIGAND PREPARATIONS

50 The cardiotoxicity of adriamycin appears to be mediated by binding of the drug to cardiolipin or
cardiolipin head groups {see Section 2.3.). Accordingly, these preparations of the present invention utilize
adriamycin in admixture with ligands which block the binding of adnamycm o endogenous ‘cardiolipin. Such
ligands would include cardiolipin or cardiolipin head groups.

As with the polyene and polyene macrolide-ligand preparations of Section 4.2., the preparations of the

§6 Invention do not contain liposomes. Hence, none of the disadvantages . of liposome administration are
encountered with the preparations of the invention.

4.4, CISPLATIN-LIGAND PREPARATIONS

11



55 am nogl ycoside and |ligand are adm nistered in amoni um acetate (at
concentrations which are known to dissociate or prevent formation of sone
conpl exesy; and (2) separate adm ni Eﬁt' altagrggf gf the ligand fol |l owed by drug
wer e noty£ffective in reducing toxicC RL st rept omyci n. However, the
invention is not to be limted to this theory of interaction between the

ami nogl ycosi dRe Adptirolokicif hd ofdhdiRhy BHQlsBinl & afp¥Bh RRHILOAR of sifilarlBshion 1dhat Ur 0
581 Bl t heanuihspBicdsRid dnfisidiics (s66)Séolior 2X). Cokséqudhtly, SHyJigaha S/idh AN Es w.fi\ the bifio %ENE
AND POL YENSsplié is@nbsphatiéihbirbiBldphoshhate b Likbie .k icRy of cispid#h., descri be
Section 2.2., the polyene and pol yene nacrolide antibiotics are belleved to

exert tIsei 5. BEXAMPLES: STRERTOMYCIN PRERARATIONSaNi mal s by binding to chol esterol,
the putative toxicity receptor. Thus, Tigands suitable for reducing the
toxicity in iveerdaid pregsntedtine the dbiipeing exarplep dbmansieatathe redlidticheofanddit bicdmindglycoside h
as anphot eantietiqicByhichyretain lantiricrotiid! edtivir whee admitystered axgpntamineglybogidsAigarel preparation.
chol esterol. Such |Iigands would include sterols and water sol uble

deri vat 1% eB1- m%ji@T@MEGN#GAN@WE%WHQNS and its water soluble
derivatives 10 such as pol yet hyI ene 8 ycol - chol est er ol gPEG chol esterol),

chol est er ol . Rhfolering PF&? ép in Tablp fhgomparR dhe qoyie towinite of sfegpigmyein administered
chol est er g ‘P‘@I"' ?Pa'v. r %FPTY%C'H\‘"'SE?(‘?"I 'ﬁ' bigptiop with- yageus ligasisit i ons ar e
highly prefs ! a°'1= %s jita ?laﬂd P’?e "?}T'"Qc‘ﬁ?@s 12t figsglypddyn distiiled
enbodi msnt s%p os a U‘ Al ]:n %9 ?j:l:’? Eg% ?l s R elgféf‘{g;[gé’ldf@?mg
bel ow t hat X 11)0 i‘

. 0 1 |
| i pOsones (?‘ )e E}Ts ’ %PFTS 9 XN?I nggpgg nop osphafc)ea:;l ';)e

:3) lne mosu
stability ﬁ n’: ﬁhogﬂhg {;’J 3); op g ?mc{sﬁ"ol s solut:ons W r mixed
chol €5t 67 Qbr & QAL BN ek GBLbs (B 655? .9 into
| i pOSONes isd {Edrade Yrelght df B8 ¢ leaeﬁ% oRtidFto ﬁver%os

Addi ti onal | yThedreuits ae trabloti didry QbtréHsinas! sgg ly<dP ﬁB‘s E dli pﬁos

prepar at i Groskdlineapitaphat) 26 very SHEGWE M eiuchy it ioﬂ&iy Bekbptom§did. Rl 'reYrﬁmmg ilgands

prepar at i Gitfuded in[Tabiy & Rery @V theHOdELRIEneBIIA kdhitistPantvibblydtsiad toRsiym Xed w th™ wat er.

sol ubl esschol esterol or a chol esterol derivative, yet free of 20 |iposones,

are highly effective in reducing toxicity of the drugs. Anphotericin B, a
pol yene antibiotic, is not soluble in water and, for injections, is
comercially solubilized in .sodium deoxychol ate which al so has toxic
properties (Fungizone, E.R Squibb & Sons, Princeton, New Jersey).
Consequ¥nt |y, because of the two toxic conponents of the comerci al
pharmaceu- tical agent, therapeutic doses of Fungi zone or anphotericin
B--deoxychol ate (anphotericin B-DOC) nust be 25 kept low. As will be seen in
the exanples follow ng, both a reduction in toxicity and solubilization of
Anphoter|C|n B can be obtained by solubilizing the anphoter|C|n Bin a

ter sBluble chol esterol preparation. Reduction-in toxicity of an
anphotericin B adnministration is obtained in two ways: (1) Introduction
into the system of toxic deoxycholate is elininated since non-toxic water
sol ubl e chol esterol is used as the solubilizer; and 30 (2) Water soluble
chol estgrol, when added to anphotericin B, bl ocks affinity for in situ
lipid binding sites on the drug, thus blocking the toxicity pathway. 4.2.1.
EVI DENCE FOR COVPLEX FORMATI ON 36 As indicated in Section 4.1., the
reasons for the attenuation of toxicity seen when pol yene or pol yene
macrol i de antibiotics are adm nistered in conbination with the |igands of
t he present invention remain obscure. One possibility is that the |igand
forns .a conplex with the polyene antibiotic thus preventing binding of the
drug to Its putative toxicity receptor. The foll ow ng observations and data
suggest that such a conplex is forned between anphotericin B-40 and the
| i gand PEG- chol esterol. Spectrophotonetric Analysis: The absorbance
spect r fh of anphotericin B in water denbnstrates three peaks at the
foll ow ng wavel engt hs: 386, 407, 418 nm Wen Fungi zone is mxed wth
PEG chol esterol in an aqueous solution, the peak at 407 nm di sappears. The
absence of an absorption peak at about 407 nmis

66
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evi dence of the anphotericin B-chol esterol conplex formation: However, the
absorbance spectra of 45 Fungi zone i n nethanol and Fungi zone mi xed wth
PEG chol:esterol in nmethanol are ideg;'*)c'% 8TB’LIS i ndi cates that no conpl ex
is formd’in nmet hanol (See Section or e! ails). 4.3. ADRI AMYCl N- LI GAND
PREPARATI ONS so The cardiotoxicity of adrianycin appears to be nediated
by binding of_the drug to cardiolipin or cardiolipin head groups (see
Section 2.3.). Accordingly, these preparatjons_of the present inventToRr
utilize adrianycin in adm xture with |i@iﬁﬂhich bl ock the binding of

adri amycin to endogenous Cé?fg%?iéa“nws’fgg }%ﬁ? ad -%&iwl ude

cardiolipin or cardiolipin yene and pol yene

macr ol i de-1igand preparati ongFgéﬁgEgiﬂ({:mﬂr AR preRApaLi ons of the 55
i nvention do not contain | i pOSONES. nce, ' Sadvant ages of

| i posone adm ni stration are encountered with the pr ghiwgns of the
invention. 4.4. Cl SPLATI N LI GAND PREPARATI ONS %%1 PR ent
nephr ot d%i ci tSeHE@I0t ot oxi city of cisplatin are parkmdulated aadaldtp
simlar fashign tq that ,of the am noglycoside antibiotics (see Sectlon
2.4.). Conse %39,'“5(5?19 ligand which interferes v#4%r tH& hiSA@i ng 7317
cisplatin to phosphatidylinositol bisph t suitable for buffering
t oxi ci ty, of q-jj,?naﬂi n. 5 5. EXAMPLES: sgﬁf%@ N PREPARATI ONS The data
presented in e Tollowing exanpl es denbngigaid the reduction of toxicity
of, am nogl ycosi de anti obi otics which retain antim crobial activity when

adm ni st er ed B9g Asapheephatidyildboligand prshar ati on.0/B) 0341. REDUGED
TOXICTY OF EHEERFebpkddbHd daDRREPARATI )The f,oI'Iogm,i ng data (prc&gsent ed
in Tabl g I1) onﬁgre Lthe cute toxicity of_streptomycin adm nistere

subcut aneouslpglmis RE¥LC ‘f}}t"l‘?at of streptobictn admi ni®€er 8d8i n conbidnat i on
wi th vari ous Tnogdtdd . héxaphosphatei al 200 (x1of strepwgiycin sul fategand one
of the foll owhgg i,j,ggf&&magcqassol ved i Usstilled wat er (finalyvol une
5 m) to obt ili.l. 2 1: X I%r ratio or a 1:rgﬂ§,l ar rati%gao_f streptorr;?gl‘ to
|i gand: 26260 3:g Egbyﬁ’%s%ofphatidylcholin 9.3y 8738 ebd’ 47.3.

| ysophosphat PhgeEReFY¥Rerinel): 129 ng phosipi#dryl chol 4/8 (1:3); 110509

iﬂosi Lol lheXaﬁBQSfJb]ﬁltxﬁar(obhia)sphSQe”U tLi quﬂahﬁlspha&esyé: %g g% Ny g2.¢
phosphoryl et : 3 ¥y cholipne oride;(,1: 3); ng :
phosphor yl se??ﬁ%@%gﬁtﬁ’%ggiﬁﬁzgﬁosi ne 5'8’-‘ nophospﬁg%e (1:3); 11§5ng
phospholfl yceZnes itre & (-moppphosplists®s ny i ridsi3dol nonoph8sphate (1: 1B7.5These
sol ut-i ons V\BCBQH%@C&}Q_Q;;E‘_Q@‘GI | east one (heyy. Once ¢%§sol ved, a Qo8 m
aliquot of the solution was adm ni stered subcutaneously into mce (average
wei ght of 24~g—each)y—tm—order to deliver a dose of 1000 ng streptonycin per

kg body,vei ght. The 4185kl &15neH@N @ dpeomyedhl WodeNRaSt {Fé6 gﬁﬁ? egg
| ysophosphat i dyl ahsdy WeighbospRsdylatee |s@%cﬁ'&§nb€9§lirpln%l oSphate are
very effective i rMeleshesi mjckhe toxicity of streptonycin. The renaining

i gands inclyded in Table Il vary in their effectiveness in reducing
am nogl ycosi fle t g ifiollogdngOcqtondss wBebSmiRed wikh OtH80 681 Bl
40 aminoglycoside, precipitated out of solution and

could not be administered to mice: egg phosphatidic
acid and inositol hexasulfate.

3 Phosphorylethanolamine administered without
= streptomycin was not lethal (0/7 lethality).

4 Choline chloride administered without streptomycin

was not lethal (0/8 lethality).
|
50
5.2 ANTIBIOTIC ACTIVITY E STREPTOMYGIN-PHOSPHORYLCHOLINE PREPARATIONS

55 The following experiment compares the antiblotic activity of sera from mice inoculated subcutaneously

with streptomycin to that of sera from mice inoculated with a streptomycin-phosphoryicholine preparation.
The results demonstrate that the toxicity of streptomycin can be reduced (See Table H) while retaining
antimicrobial activity (See Table Iif). : '
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Table || COVPARI SON OF THE ACUTE TOXIClI TY OF STREPTOWCI N ADM NI STERED W TH
AND W THOUT VARIQUS [err] Lethality No. Dead/ Percent 10 Contr ol
No. I nocul ated Lethality Streptonycj 6/ 8, 5/6,
6/ 8 774 Mol ar Ratio 15 [err] ER 0 130 581 B1 Strept onyci n:
Li gand Egg Lysophosphati dyl choli ne (1:3) 0/8, 0/4 0 Egg
Lysophosphat iAdv)ﬂ Sied MBster fike Were inoculated %&mneously with 0.6 m| (9 e%per streptomycin at a
Phosphor y| edntdntrition of 183 mg/m| (400 nglgIody weight) opla%ho%tgyicho[line@trept&ny ?ﬁo%ﬁpﬁlgaﬁfon
hexaphos ph@btibiotic as above &nli: phpsphoryicholind{1& mg/m, i.e., 255 mg/kg Godi VR Ol oY £ 8! 8. aridGbd
(1:3) hou/ ddst-inoculation, three micé. ffomdach grblip WEHE Ri3MSHREE Kt ether and the retro-orbital Hlobd 1)
3/8, 4/ T was collectstl SdWidoalipheing| iparinzed capillary pipets. After thel lagt) blesding, thé/iood was
50 | nosi t otentibgehiocwpdrate @erum from cell§. Thd hntibiotic activify/ B the sera was determinBa in06wall,'U-
(1:3) shapetj/myicroplates as follows. 66 30 | nosi ne 5' -nmonophosphat e (1:3)
7/ 8 Each sgrumgsaminlg| (50wd) veals Imireid dhisal 50 | tryptosephosphats both. Bhese were serf@lly Miluted in
100 35 the micropigteayalls (50; h pliguaty wore diiusest inimnB0 i hof dothesorially). TE0060mj Hikdgotio caitaining
wei ght , 78 n8 splatydermingoenite ahBtephylogoceys ®idus AT No.ctd154) were aided to Blmb el lahdthe ng
conmpounds, MiFRE/ABHYYE incyipatad overaight @t 37 C. The endpain atthe titstiandress indicated by thei dibdionoaiit
of sol uti off™&hi "Eistifhe grRyth of S. aprays i Bice-wrl culbureresdnhinited;anplaymptel 50% ias compadd
and i nosi t Bit"e 955’%?}1"3_ § Whichyeceiveghne aliRigliSs| et hanol ani ne adni ni stered wi t hout
~ streptonycin W ?sﬂ_&o il (14, in ﬂ’g Qlcl'q“’g‘g actiyity ‘f’f THE? iSprd ket plgdifferent time
admi ni st e%%:i&\% @i%}' '8%?’ o i ?m@tff aé‘l'ﬁél? "hether |sEemipmyFip ywes agministerod
ANTI Bl OTI | s PRQS: edﬂ@s'?‘ pelagEpiRiodREvYs  The
de(omAng experinment conpares the antibiotic activity of sera frommce
i nocul at ed subcutaneously wih Streptonycrnm to tnat ofsera fromrmrce
i nocul aped Wi th a streptonyci n-phosphoryl choline preparation.: The results
denonstrate that the toxicity of strepalohgctmrcan be reduced (See Table I1)
while retaining antimicrobial activity (See lable I11). 13 EP 0 180 581
Bl Adult Swi ss Webster mce were inocul ated subcutaneously with 0.6 nml of
ei ther streptonycin at ANTIBMIMBRIAIDACTIVETS 08/ SERA4ERORMD/ kg body
wei ght) 20r a phosphor yl MAGE ANCQUIATEDYSUBCUTANROTSLYNWI@Rt i bi otic as
above and phosphor ySERBPIAMYCIN-RROSERHORY BCHORIRENPREGARRGYONSI ght ) . At 2,
4, 6, 8.5 and 19 hours post-inoculation, three mce fromeach group were
anest hetized with ether and the retro-orbi&gl bl ood

_ Titer_ in Individual Sera
" 30 of Mice Inoculated with:
Hours Post "Streptomycin +
Inoculat:.on Phosphorylcholine Streptomycin
\/35 2 | 2, 2, 2 2, 2, 2
4 4, 4, 4 4, 4, 4
6 8' 8[ 8 8' 8' 8"16
40
8.5 2"‘4' 2‘4( 2 2( 2, 2
19 2, 2, 2 ' e, 0, 2
45
-1

R?ciprocal of the end-point dilut‘ioﬁ in the
micro-assay described in text.

50

8. EXAMPLE: REDUCED TOXICITY OF VARIOUS AMINOGLYCOSIDE ANTIBIOTIC-PHOSPHORYL-
CHOLINE PREPARATIONS — . -

85 The following data compares the LDso of various aminoglycoside antibiotics administered with and
without ligand.

In order to determine the LDso of the aminoglycoside preparations a quaniity of antibiotic was dissolved
in 20 m| distilled water with or without phosphorylcholine to achieve a final 1:3 molar ratio of antibiotic to

14
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5 was collected individually using heparinized capillary pipets. After the
| ast bl eeding, the blood was centrifuged to separate serumfromcells. The
antibiotic activity of the sera wasgglgt ggql in 96-well, U shaped

m cropl akes as follows. Each serum sanp eE% [err]) was mixed with 50
[err] tryptosephosphate broth. These were serially diluted in the

m cropl at e liged.| The,566 [ raliduota | of Gorfal GiluibiisCortthd WinmEgiVcasids Plepdratiohd wok RBdNsub-
serial ly). clttenyslySito Beiss Weisster bicetitbn aamiifipdtighmp, lerageareight 2304 Gael): Ak BE Rdrs the
uni ts of Shepliey bicmoitvers $n skoll g el TeBrmiited 2hd HHed)Dsy\erideasaiichatiiches it for\wedhl wetsnd
the m cr oplcernmisdvascarding) tuthatSpdarmarelkanbey Nettakd 877 Q@antal [Datae (rdyp oFimtey,0 958, htatistical
titration WMethod indicingicechsdny, Hafnat Puthi Caut Nlewrivogd). Reeutts avei shownhin Thbl¢ e growt h of S.
aureus i n m ciheregels|in Tablet M clearivedompnstrats ithat the & Ppr o whgkheeantiligtic B@Winigtered dngwalumstiont 0
t he cont r oMittligand ip grsataythanitherlBeeofhedsame aptiviolihrdminigiered aiens. r esul ts (Table 111)
indicate that antim crobial activity of nobuse sera obtained at different
time 15 i nte+vabs~post-—raocttatton—wthamtrrotrc-rs—sTmtar Tegar dr ess
of whet H8r streptonycin was admi ni st e &lgmpe or in combination with
phosphoryl chol i ne. Therefore, the antTBloTTT retains anti'm crobi al

activity. 20 Table |11 ANL BARTERINOGKTEOS iDE GAvPERIOERCH! 25 |
M CE | NOCULATED %ﬁ%mﬂ‘ﬁ P8 REETEME eDdoeiR iR H L IR
PREPARATLONS [ er r— —

of Mce Inoculated wth: Hours Post | Streptonycin +

I r@gul ation Phosphoryl chol i ne - 95% Strept onycin
35 Aminogl¥cosidel 2, 2, 2 Confidenge LDEg

2, 2, 2pgeparation 4LD&y 4 Interval Ratio 4

4, 4 6 8, 8, d&mg/kg) (mg/kg) .+« 8, 8, 8-16
40 8.5 L 2-4, 2-4, 2 ' -2, 2, 219

2, 2, 2 Streptomycin 741 o, 2648-891  RecTPFocal of

the end-point dilution in the -assay desggi in text, 6.
EXAMPLE: RE IcéI“Tz ?: VAR glg%\/l NOGLYC@? %Eagﬁl?l Bl OT iiGQF’%PHO?YL-
CHOLI NE 2PREPA rydcholiff ¢ ol | owi ng data conpares the [err] of
various am nodllf@ési de antibiotics adm nistered with and without ligand. In
order to determine the [err] of the am nogl ycoside preparations a quantity
of antibiotic was di,ssolved in 20 istilled ith or wW.ihout
phosphor Icﬁ&'l"ﬁtﬁg'ytc&%chi eve a fi na9 : 3 nol ar ?lgth?gg\c%‘ antibiotic to 14
EP 0 180”58 | d., Then, 0.6 |l iquots o kalg di utiomsy of the
am nogl ycos#&%ﬁﬁwmiﬁe il[ﬁoe%t ed sub- 23?:%28119 y into Sw ss
Webster mice (tle:@ ani lls per group, average weight 23 g each). After 24
hours the nunber of survivors in each group was determ ned and the LDso and
95% confjdence limts for each were conputed according to the '

Sr@%r man- Kaijaeymy¥dirhod for Quantal IeLa (from FBAAexS571952, Statistical 5
Met hod In Biological Assay, Hafner Pub. Co., New York). Results are shown
in Table | VNeBagoigsw ts in Table 1942] early deRB8s#P&b6e thatlthed LDso of
each anti bi ot irkheaphonylichraddinen conj uncti on

40 (1:3)
1 See text for explanation of subcutaneous

45 administration of aminoglycoside preparations in
Swiss Webster mice. _

2 The LD5g is expressed as mg aminoglycoside
antibiotic per kg body weight.
60
3 Ten animals were inoculated in each group.

4 The LDgg ratio is the ratio of the LDsg of the
aminoglycoside antibiotic to the LDgg of the
55 aminoglycoside-ligand preparation.
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with ligand is greater than the [err] of the sanme antibiotic adm nistered

al one. 10 Table |V LD50 OF AM NOGLYCOSI DE ANTI Bl OTI CS 'ADM NI STERED W TH AND

W THOUT - PHOSPHORYLCHOLI NE 15 Ami nog%yﬁqﬁd gﬁ B1
i

Conf i-derge [err] Preparat [err]

I nterval Ratio 20 . (mg/ kg)
(mg/ kg) St reaXAMPMS: AMPHOTERICIN B PREPARATIONS 1 616- 891

--- Streptonycrm + —2128— 1753- 2570

1:2.9. 25 Théfofewinasuidetint ld@éénl(&ih@)areﬁ&ﬁﬂoﬁ%@&@ formation of a complex {as evidended By
602- 794 30sgseiriphoytrid data) between amphotericin B (i) polyens macrolide antiBREt dnd(HEG-choles-
1: 1. 7 PhosphoiTyd @mplek agpeéri temaib skiie Mo  Furthermore, the complex has a reducedidxe eﬁect on
301- 457 cells in vitro and when Meeeiry eival  + - 912

758- 1096 ~ 7 1:2.5 Phosphoryl choline 40 (1:3) 1 See text for
expl anat i of1-JNTRRABTIONQTORMRHOTERICIN B WITH PEGHCHOLESTERDL 0 VARIOUSISOLMENYS OSi de
preparations in Sw ss s \\ebst er m ce. 2 The [err] 1s expressed as ng
ami nogl y¢osi @ecauset amphgteficein ge ubledip equbeyit soluians3 dimethylFuifoxider{DMSIO) isnesed to
i nocul at edsolqbﬂzeetg%ﬂn@o@u%n The addwf'eof[&ﬁq'q olpsierplgo jthe solybilizéd amphgterigin BMQ,sng

of the ant E?gva}‘e'b%a&ema'ﬁ’f P?SW??E' jthe amphetprisin Boand|theyPEG-¢helegigrol. However, DMSO, which is

ani nogl yco%t d@p"l"’l" al ys¢ iy hugpgns, pannot becpemgverighy wipgvapgratipn. Timafom| galternate
AVPHOTER d“R?"B"ii g‘@“ﬂ"dﬁﬂmﬁ" Hﬁgdé%?é'&ﬂf%?ﬂ%?e Mefano} fegns an easily
pr epar at.‘f Ogmg\ﬁale aﬁe% t é %erFlarg a%r\lﬂdcﬁgpﬁygﬁﬁlbytth the methanol, max:i
ctrophot'd : 2 r| cin B (‘ﬁm cr e
amb i ot Cch"a fx' an Txxiegg I’|I Q&ﬁ diss {\Iﬁjsg ehol cmégl t&@ e re | %G
in vivo. ,éh c§ ﬂgj oh i nt was
vitro apgd nésv : b!‘i% ﬁﬁ I[| wterand'
PEG CHO_E eri CI |
i nsol ubl e i npﬂaﬁéiﬁi@hl% ﬁ:@bdﬂ&tﬂoﬁ@swascﬁréﬁ% ﬁy%‘s' 3’}) E.E r) 1lo%ce ﬂ 1%6’ PEG-
t he

sol ubi | i Zectﬂ@&er&%&"@ée&”hﬁ'p%pﬁaﬂoﬁbﬁsaéiﬁh é@ﬂn@( 50y hestero

sol ubi | i zed apgeh@icerspednd 48 4 aelohdih loh 35038601 i ke &ma.&ﬁ o ﬁgmbﬁ?(g bdﬁh%eﬂ)

t he anplot Ringigdng (@Beotintbrdidly aviiibieC bropaRHibe Embisting QYR YaphilizbdViRfder ¥l iamPhokefici Bland

approved f sotiuinrkbeydhalate) Besither nitthanc sr waemHad () AmBESPRESICHY arkd HnfBENQPEGThbION .

Ther ef or e dtheratatee pmmétanol. The spectrum obtained for Fungizone in water consisted of peaks at about 386,
407 and 418 nm. The specira obtained for both AmB/PEG-Chol preparations in water consisted of peaks at
about 387 and 417 nm; the absence of an absorption peak at about 407 nm in the spectrum is evidence of

30 an interaction or complex formation between Amphotericin B and PEG-cholesterol. This is further supported

by the fact that the spectra obtained for Fungizone in methanol and AmB/PEG-Chol in methanol are
identical. The identical spectra indicates that, in methanol, amphotencm B does not form a complex with
PEG-choIesterol

- 8 7.2. STABILITY OF AMPHOTEQICIN B/PEG CHOLESTEROL

A sample of 5 mg of AmB was dissolved In 0.5 m| of DMSO. Te this was added 10 mg of PEG-

- cholesterol and 3.0 m| methanol. This solution was centrifuged at 12,100 x g for 10 minutes to remove a

small amount of flocculate, rotoevaporated to dryness, resuspendsd in 10 m| distilled water adjusted to

40 approximately pH 7.0, and sonicated to clearness. The resulting clear solution containing the AmB/PEG-
cholesterol was divided into two equal aliquots (A and B).

The following experiment indicates that the removal of PEG-cholesterol results in a loss of stability of
the complex: CHClz was added dropwise to aliquot A. The CHCIl; acted to dissolve or extract the PEG-
cholesterol resulting in a precipitation of amphotericin B in the agueous phase. DMSO, when added

45 dropwise to the precipitate, dissolved the amphotericin B in the aqueous phass.

In order to use the AmB/PEG-cholesterol complexes in vivo, it is important that the complex remain
soluble in aqueous environments. To ensure that no precipitation of amphotericin B would occur in an
aqueous environment, aliquot B was added dropwise to a §% dextrose solutlon which is similar to plasma in
osmolality. No precipitate resulted.

50 For purpose of comparison, amphotericin B dissoived in DMSO was added to a 5% dextrose solution.
An immediate precipitate formed. Therefore, although DMSO solubilizes amphotericin B, such a solution
cannot be used iﬂ m because the DMSO-solubilized amphotericin B will precipitate out in plasma.

7.3. REDUCED TOXICITY OF AMPHOTERICIN B LIGAND PREPARATIONS
5§56

The toxicity of the amphotericin B preparations were evaluated in mice.

7.3.1. TOXICITY OF PEG-CHOLESTEROL
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means of renoval nust be used. Wen nethanol s added to the preparation,

t he net hanol fornms an easily 15 renovabl e azeotro_pe wi th DVSO. Wen

PEG chol-esterol is added concurrenté‘yowgﬁ met hanol , maxi - mum conpl ex
formati @’ i s achi eved. Preparation arrphot-eri cin B (AnB) was
dissolved in 2.0 mM of DMSO. Then 30 ng PEG chol esterol and 23 m net hanol

were added t oSik faie wiss-Websiel nbERhRE 22 igths Bach/Wiérd ghvér® sifigid) B SVeRbul & udnOds HBs)
whi ch was rmagig\RES-dhyleststslt Na dvergSifiris @ntoritity Mibrd) @dnoxsteiteli B tHEGniBd SVék £ Sne-riblth period
resul ting sfipsmicbsavatiomas 20 rot oevaporated to dryness at [er r]. The

remaining filmwas suspended in 10 ml distilled water and sonicated to

cl ear ness. 714 SOMPARAONM OF IOXIGHY O MMPHOAERIGINGYBUR AMPREGERIDIOI B/PES-CPOIESTERDL 2:
Preparation 2 was prepared identically as for Preparation I except that 150
my PEG chol eSaiutiens|of figngizonscand saiitienspof d\miYREG-ahnlesters! whess prgpraeciglich that the concentra-
AnB( 150) / PHienscefamphoteriaiys ranger: ors, 19685 mg/relt to of 2eameink (Tljede rEpaBEGNSSEPe rinvcuiated:
obt ai ned fdrtfa\ten@'swcﬂme@ew ately, 03| dpiections) In maje [SwisgiVyabster (nise devaraae vpight| approxi-
avai | abl @ ma@iy F59); B?? i Warq pRyensed far pupdiyshiThe pergenh swtieily wis riotiert oainst Herios
and sodi um o*>? ??6'1“ '-P?P f@i f W&'Fmﬁlﬂ"ﬂé‘ﬂdl‘a AMBREGsholestosg| preparptions. The LDso of
ANB( 25) / PEG % ﬁ?f _ ’%E}?é‘?m‘ﬁﬂ?f%'rwﬁr’“r{’efﬂﬁ/&%oﬁefeﬂﬁ the
spect rum o ST %s ?1 f“é‘? g‘ % RLgempared infigizonadhe
407 and 74;1 rﬁingte ﬁ”ggg &y °p d?°'?f‘8 a‘ﬁ‘t’{% BEtE WenptP%ﬁQP%t‘?"ﬁ'ﬁsB i
wat er consi s ea S a out 387 and 417 nm the absence of an

| a{fgr ption 7@%%‘0)@@!1’@69%&6% Aﬂﬁhbftﬁﬁé?ﬁ m»ﬁ‘ﬁ _ﬁ_g%ence of 30 an

eraction or

PEG- chol est erl
obt ai nedyf g@?ﬁﬁ%ﬁiﬁéﬂ%&h %ouilggﬂ%érﬁﬂ %?ﬂ"mﬁﬁnléf}gﬂ% foqlg‘/ﬁngs&ﬁ%r{s@vere

i denti cal . Thf.‘?mﬁlﬁnp&flﬁl&@lpl&mﬂ%frgoﬂm&abﬁ&olt@@é -Ch gn met hanol , anphotericin
B does not f @y 7in@imfAHP bies7 ivy/in] ddokychdidioiDeey;er ol 7.2. STABILITY OF
AVPHOTERI Cl NSB? infifa| AhObiEST bl DAC plas®ing/m) PEG-CRY; /b AnB was di ssolved in 0.5
m of DVBO. ®p7 mimfDO@&S added 10 ng of PEG cholesterol and 3.0 ni

met hanolz ThiEscls®lutitn was inweglatedcintorthe tait) e oft fotb@e bk Swisy Welistel thicdl (inLr@Ms bfour
renove a s misel weighbf eash). THewigals avers, thanaibeerveafor apbeachntepof thiug nalisthich mesy Ursipetn de d
in 10 m - dpreekdpynedd thecromples disultingduithe oredipitaiprpefaxiphaterisingB gid sib@quenhblockegw of tee d
to cl earneBledveesal resul ting clear solution containing the ArB/ PEG

chol est er ol iBgreatlty piibritraainept agphowindebleVi quots (A and B). The fol | owi ng
experi méht indicates that the removal of PEG cholesterol results in a |oss
of stability of the conplex: [err] was added dropwi se to aliquot A The
[err] acted to dissolve or extract the PEG cholesterol resulting in a
precipitation of anphotericin B in the aqueous phase. DMBO, when added 45
dropwi sg,to the precipitate, dissolved the anphotericin B in the aqueous
phase. I'n order to use the AnB/ PEG chol esterol conplexes in vivo, it is

i nportant that the conplex remain soluble in agueous environnents. To
ensure that no precipitation of anphotericin B would occur in an aqueous
environnment, aliquot B was added dropwi se to a 5% dextrose sol ution which
is simlg@r to plasma in osnmolality. No precipitate resulted. 50 For

pur pose of conparison, anphotericin B dissolved in DMSO was added to a 5%
dextrose solution. An inmediate precipitate forned. Therefore, although
DMVMBO sol ubilizes anphotericin B, such a solution cannot be used In vivo
because the DMSO sol ubilized anphotericin B will precipitate out in plasna.
7.3. REBUCED TOXICITY OF AMPHOTERI CI N B LI GAND PREPARATI ONS 55 The toxicity
of the anphotericin B preparations were evaluated in mce. 7.3.1. TOXICITY
OF PEG CHOLESTEROL 16 EP 0 180 581 Bl Six male Sw ss-\Wbster mce

wei ghi ng 27 gns each were given a single intravenous injection of 400 ng/kg
.PEG chol esterol. No overt signs of toxicity were denonstrated by the mce
over a &he-nonth period

Sd?

55
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of visual observation. 5 7.3.2. COWARI SON OF TOXICITY OF AMPHOTERI CI N B
AND AMPHOTERI CI N B/ PEG- CHOLESTEROL Sol utions of Fungi zone and sol uti ons of
AnB/ PEG: chol est erol were prepared g_);rc#ﬁ“{[,tﬁi I%21he concentra- tions of

anphot egj,cin B ranged from 0.625 nyg 5 ng/ M. These preparations
were inocul ated intravenously- - (In approximately 0.2 m injections) in male
Swiss Webster pice (average weight. approxi- 10 ratehly~35—g)-—-> he—an-Hat-s
were observed for survival. The percent nortality was plotted against the
| og dose to determine the [err] for F’i" pe and for the

AnB/ PEG- chol est er ol preparati ons. e—%!é{-—of Fungi zone was 3.8 ny/ kg,
whereassthe [err] of AnB/ PEG choI esterol was 10.0 ng/kg. Therefore, the

AmB/ PEG- chol est er ol , pren Bk Re sPRAdreye. In fact
SR ety

[

when conpared to F ericin B can be

i ncreased about 2. 5-¢ v ey $—t5~—dmrm stered with
the PEG chol esterol . 7.3.3. TOXICITY OF VARl OUS AMPHOTER! CI N B PREPARATI ONS

IN M CE"™To determine the toxicities of vari O%M@él@fﬂBﬁlérgﬂglat I ons
in mce, thgchabl OW ngzaekullugns were 20 pr ap-argzbh rtmbx._s#ldafed veteeland
adm ni stere avenoUsTy Tn mce: (1) 7 ng pl us ngy of
PEG chol estergl (PEG ahsl ¥; pE2)-Cholg/ M AnB pl us 7 ng/ M -~deexychol at e

(DQOC) ; )7gg/m An‘ﬁmgl sﬁgm\;/m DOC plus 9 ng/m PEC'T _?I and (4) 7
ng/ m . Ea olu n was I noculated into the tail vein of fenale
aqult Sw ss V‘ebster namB ¢ DOGr suPEGCHadur m ce, wei ght =23+g each). The
antmal s were then Obsﬁbﬁed for appearance of blue tail whick nay indicate a
br eakdown of he conple resulting in the precipitation of anphotericin B
and sub.;uequent bl ockage of the blood vessel. The results of trhe treatnent
are shown in Table V. 30 35 40 45 50 55 17 EP O 180 581 Bl1 TABLE V 5
CONDI TI ONS  SF—-CE—FOEEONNGADM NI STRATI ON OF VARI QUS AMPHOTERI CI N B
PREPARATI ON3 App@waaegigha@else ohd lmdﬁ“swm:.th discolbpatibnmextending

in Each G oup of the Lengkhl of the taiAB + PEG Chol 15 : 2 AnB
+ DOC 25 ++++ 3 AnB + DOC +
PEG- Chol " " Jegignates one mouse-with4no tail dibpeGloration.

---* 201 "+" designates one nouse with discoloration extending the

| ength of the taite aiszgnates one mouse with discolorat:.on limited
to the tip of the tail.
30

The appearance of blue tail in the mice is evidence of precipitated material clogging an artery in the tail.
35 Thus, in Group 1, the total absence of blue color in tails indicates that a solution of amphotericin B and
o/ " PEG-~cholesterol forms a stable complex; i.e,, one which does not precipitate out of ssrum. For group 2,
blue tails in all the mice indicate that a solution of amphotericin B and deoxycholate precipitates out of sera
and blocks the 1ail artery. A lower incidence of blue tails in Group 3 indicates that PEG-cholesterol lessens
the amount of precipitation of an AmB-DOC solution. Finally, deoxycholate by itself (as shown for Group 4)
40 is responsible for a limited blue tail effect.

Thus, the results in Table V tend to show that the mechanism of foxicity could be mediated through
binding in situ to low affinity lipid toxicity receptors in the tail and that this toxicity can be attenuated (as

shown for Group 1) by preincubation in vitro of the drug with its toxicity receptor.

45 7.3.4. REDUCED TOXICITY OF AMPHOTERICIN B PREPARATIONS IN CELL CULTURE

Five preparations of amphotericin B were studied to determine the effect each preparation had on cell
- growth. The preparations were as follows:
1)} AmB/PEG-Chol {1:3.9), (AmB: PEG-cholesterol in a 1:3.9 ratio);
50 2) AmB/PEG-Chol (1:14), (AmB:PEG-cholesterol in a 1:14 ratio);
3) AmB plus DOC (Fungizone);
. 4) PEG-cholesterol;
5) DOC.
The minimum inhibitory concentration (M.L.C.) of the amphoteﬂcm B preparations for C. albicans was
s5 determined as follows: each of the 5 preparations was serially diluted in a 96 round-botiomed well plate,
using 1/2 step dilutions of drug in 50 | Mico-broth per well and 3 wells for each dilution step. After dilutions
were completed each well received 50 g| broth containing 102 cells of C. albicans. Plates were incubated
overnight at 35° G in a humidified atmosphere. The endpoint of M. l C. was determined as the maximum
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"-" designates one nouse with no tail discoloration. "*" designates one
mouse With discoloration limted to the tip of the tail. 30 The appearance:
of blue-tail inthe mce is eviden itated material clogging an
~artery Ldgr;the tail. 35 Thus, in Gg%peisooéﬁcéfot al - absence of blue color in
tails indicates that a solution of anphotericin B and PEG chol esterol forns
a stabl e cangubeyrthd dog showihg 5041 Gréwiltl ARIBIIAAGH cBhSuAbdM wxmt&nwmemtuu%& ebRtairdiy no
group 2, bldtug, dntheBefdré] demdnskdiifg T00%erdwiili cate that a sol ution of
arphot er i ci n Gtaoxiditycleokesisadsalsd dptbréiied int gBtreEven Blatedl The AR wab diluidd@edRy Hi3estep
t'ai | art er yilutigns) in\G0ry| ofrEaplee Miremoh Eiontal Meiiuns (MEM) Comaliingd 109 6t Bbvi® Jehudi. Then
PEG- chol &spaahotell rapsivaeiresst J eliqactiomta suépepsianadf Bixt 18 Leslist] ntivAlNERdofacutainLibi 72n.
Final ly, dé@mg/etmi’l Gitie a rymidifisrb btfnogphare shesrCCkon ait tbal p-cédl) mdibdldyars mespieds whhk 6%
for a |imn fospeldghyde and stainest witad:02% Tnestal vielétdn 5% Jormeidehyde. Thb leadpoint wascHeteoniadtioay
t hat the miemamymdiition of theciruoysheving 54 %asowiteidhibitiandn compadisph wish the icondrol wellsuliupest 0
| ow af fi ni (1P drugpl0A% gty Thy reselts ofthese experimentacare stiown niablelYat this toxicity
can be dftenuated (as shown for G oup 1) by preincubation in vitro of the
drug Wi th i+s—textetrty-receptor—45 7324 REDUCED TOXTCl ' TY O AMPHOTERI CI N
B PREPARATI ONS I N CELL CULTURE Five preparations of anphotericin B were
studied to determne the effect eachppggpayati on had on cell growh. The
preparatgons wer e as folloms 1) AnBrPEGChol (1:3.9), (AnB: PEG chol esterol
| nai139rati 0); 2) AmB/ PEG Chol (1:14), (AmB: PEG chol esterol in a
;14 ratio); 3) AnB ptﬂﬁlﬁfﬁl@ﬁu@glQMMB)GRGWTHEEXCBGFFEEEM%R; 5) DOC. The
m mum | nhibitory concenvmhmrgws .@F ) AMPHONBRAGAENOBericin B
preparations for C.  alblcans was etermned as follows: each of the 5
preparabpons was serially diluted in a 96 round-bottoned wel |- plate, ,using
1/2 step dilutions of drug in 50 [err]Minigusr Sphipditomy Congentygkiont o
each dilution step. After dilutions were eSnpmphegerdgdm B (€9A4Rb) ved 50
[err] broth containing 103 cells of C alblcags Pl at es mere:ﬁncuf ted
overni ght at 35 Prepagabiendif i ed at nospBer 8:R38BBEndpoi nt  of
determ med as the nmaxi mum 18 P 0 180 581 B% dllutlon of thf? _
showi ng 50% &} owhmBE REG e dn (F73 c%hparlson Qrn control wel | toPt8res
cont ai ni ng Q dr Agin : G -ChHEr ¢LOLS) denDnstretEng 100% growt h. L&t 6t oxicity

for L-cells al pI ates. The dru S
di | ut ed sma I y“(’é/@f'é?e%g{i ?g\’f‘%h%%‘gn 50 er r] of Eagle's M g‘lzmrrgm
Essenti 8 Medglj unpﬂ@/EMo]:@Slterol.ng 10% f et 25, 000#ne serum TherP&0efith wel |

received a gg) éé% aliquot froma suspenssoaggﬂ. 3 x [err] L-cggbshm
medi um Aft i ation for 72 hours at 37°C'in a hunidified at nosphere of

5% [err] inair, the L-cell nonolayers were fixed with 5% formaldehyde—and
st ai ned ith 0.02%crystal violet in 5%forma| dehyde. The endp0| nt was

daggr m fed agyd e, w'fwﬂ J!ﬂ e %h aOkhBEa! 0% )

© s is

Dbt i onebfed ag e oF o L? U'FL&@ZS m

VI 15 | NHI Blobldo 2 @%ﬂg&%@ﬁ Dﬂﬁ%&?& &ﬁ& "RV

20 M ni gum | Plhéub Ip&tﬁ Hbéhe@%bﬁﬂﬂhfaﬁ&tb@ Were sesded with 50 L-celis per dish in 2 m| MEM plus 10% fetal
“calf serum containing one of the amphotericin B preparations {2 dishes per amphotericin B preparation).

The dishes were incubated for 10 days and the cloned cultures were stained with crystal violet as described
above. The results are shown in Table Vil

ﬁ
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of Amphotericin B ('[err]'/n1) Prepar ati on . ~_  C. albicans

L cells (1) AnB: PEG Chol (1:3.9) 0.2
.166.6 (2) AnB: PEG Chol (1:14) 0.2

166. 6 3) AnB plus DOC (Fungi §8n0e38°.581 B1 ' 0.4

62.5 30 (4) PEG- Chol est erol : " 25,000+

500. 0+ (5) PecE o000+

250.0 35 The results in Table VI denonstrate that the MC for the.

AnB/ PEG- chol esterol preparations is approximately 2.7 tinmes greater than

the M C for Fungizone, i.e., Fungizone inhibits cell growmh at |ower €
concentg ati ons than AmB/ PEG chol e*&& VEEherefore, the AnB/ PEG chol esterol
preparations are | ess cytotoxic than Fungi zone. Plastic petri dishes

40
(35 nm di amreter) wer efdnW,t - C ' i 2 m MEM plus 10%
fetal calf serum coniﬁ%&%ﬂgﬁgéﬁfg%ﬁgﬁ% %ﬁ%ﬁ%ﬁﬂﬁeparations (2
di shes per anphoteri X I ncubated for 10

days an®l the cloned cultures were stained with crystal violet as described
above. The results are shown iNumladt col/|¢lomds 50 58ilkd of R Ibnli%E 581 1
TABLE VI | EFFECT OF DI FFERENT AnB PREPARATTIONS ON CTONING EFFTCI ENCY OF L

CELLS 10 Number of Cl opes Number ofsjzct £ Col oMfedR Nunber & of

% of s  Bregeparation Spignies | Control Diameter (ol G@nkzol
Control™ QO . Contr AnB/ PEG Chol (1:3.9)

75 diffdcnol (1:3.9) | o 75 PN YelP N8 HEE0 o ( 3.314)
65~ - AmBAHE®@Chol (1:14) 1.8. 66 68.8 72 AmB.%lus DOC 72
(Fungi Zonimg pI%s DOC (Fungizone) 5P°-2 5.2 115 ' 60
20 5 p¥ PoC (Fungizone) 68 B2, 80 573
92 PEG ChdoC 68 8370.8 - @35 92 2.5
100 Cont r ®#EG ~Chol . 83 f%as.s th@ 0 f 100 2.5
100.0 25 Al'l three preparatdons o ' re added to a fin 3 '
concentragqoonr}:rg 25 [err] anphot eriécﬁ?n B/ m%cﬁ/\ﬁm 35(}%- The resgbpsgi n

Table W1 also confirmthat the AnB/ PEG chol esterol preparations are | ess
cytotoxi c than Fungi zone. 7.3.5. COVPARI SON OF HEMOLYTI C PROPERTI ES OF
AVMPHOTERI CI N B PREPARATI ONS 40 The conmercial Fungi-zone preparation
causes a stghatft+eant—tyst+s—of red bl ood cells whereas the anphotericin

B/ PEG- chollest er gh 1PERP@& 3bi e £1d e /A §/e@ £40 AN Rinalhi
proper®y nmakes ciacadRPat£én b 1 SN B/Afaneklians nore
suitable for use in vivo. Details of the experinents are described bel ow.

o 36 The results in Table Vi also confirm that the AmB/PEG-cho!'est,érol preparations are lsss cytotoxic than
— Fungizone. '

7.3.5. COMPARISON OF HEMOLYTIC PROPERTIES OF AMPHOTERIGIN B PREPARATIONS

40 The commercial Fungizone preparation causes a significant lysis of red blood cells whereas the
amphotericin B/PEG-cholesterol preparations of the present invention do not. This property makes the
amphotericin B/PEG-cholesterol preparations more suitable for use in vivo. Details of the experiments are
described below. - _

Equal aliquots of a final suspension of 2% fresh erythrocytes were mixed with serial dilutions of either

45 Fungizone G_‘E' amphotericin B with deoxycholate), amphotericin B/PEG-cholesterol (prepﬂ'ed as preﬂously
described), PEG-cholesterol, or deoxycholate in phosphate buffered saline free of Ca  and Mg : the
mixtures were incubated at 37 C for 20 hours after which the cells were pelleted by centrifugation and the
released hemoglobin in the supernatants was determined specttophotometrically at an ODggpam. Results are
presented in Tabie Viil. '

50 The results in Table Viil clearly demonstrate that the AmB/PEG-cholesterol preparation is less hemolytic

than equal concentrations of amphotericin B as a Fungizone preparation.
)

&5
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Equal aliquots of a final suspension of 2% fresh erythrocytes were nixed
with serial dilutions of either 45 Fungizone (i.e., anphotericin B wth
deoxychol ate), anphotericin B/ PEG chol esterol (prepared as previously
described), PEG chol esterol, or deek9dBdse#Btin phosphate buffered saline
free of [err] and [err]; the m xtures were Incubated at 37 C for 20 hours
after which the cells were pelleted by centrifugation and the rel eased
henogl obi R—-R—t-he—stperRatant-s—was—teternrned—spectrophotoretrcat-ty—at an

[err]. Results are presented in Table VIII. so The results in Table
VI1I clearly denpbnstrate that the AnB/ PEG chol esterol preparation is |ess
henol ysi ¢ t han equal concentrations_of_a J.éf)t ericin B as a Fungi zone
preparation. 55 20 EP 0 180 581Tﬁr‘ﬁi'Aﬁ VIl HEMOLYTI C EFFECT OF

DI FFERENT PREPARATI ONS OF AMPHOTERI CIN B [err] [err] AnB/ DOC
oy PEG -Chol - Denof b3 Erlcr or RENT PREPRRATIONS 0.00
0.00 0. OF AMPEOTERICIN B - B3

0.03 1 0. 032 9068 065 0.03
0.03 20 2.5 0.28 0. 06 . 0. 03

0.03 15 1.5+ 0'e) 0. 03

0.03 30 1.5+ - P%sonm 0. 03

0.03 60 concentration! 1.AiB/DOC  AmB/PE®-GOWol  DOC  PBGOGhoL

0.03 125 (€g/ml)) .5+ T.16 — 0.23

0.8 250 0 1.58.00 0.001.38 0.00 00087

003 30 1 Jhe concentration refersyt he cogcgatrati gngaf AnB when
present in the preéeparation (i&'e#? in AnB/%’C% and A?TB?%EG— Chgrog

prepanations). CGdncentratior@e#8the preptr®ions c®nfaini ngng3 |
anphotericin B (igeg, DOC, angl, #G Chol) geders to gbgazconcegtpgti on of the
PEG Chol esterol or deoxychol aje_.in equivalents. 40 L ms 45 ains for
the foll ow ng Cok?r act | ng Stgie%‘.'.BE, Cuad‘[%£ FR cg'géu NLP' . 1. Adrug
preparation of rzgluced toxicilys+conprisithgid m xtude0df (a)0ad3
pharmaceutically.active therapeu: tic dr I ch exhi pLts toxigqeffects in
humans ani mal s b§/€bi ndi ng toa']g' Hxi ci ty ?‘g’cge%tor, .tﬁéggrug bgl.§3 sel ected
from the anmi nogl?%osi de antible¥+cs, the bolyene ma@s3P¥i de af+PBiotics,
adri anycin and $gg cisplajig, and (b)ya3digand gappbl e ofy, peventing
bi nding of the drug to the toxicity receptor in vivo while allow ng the
drug # retain its pharmaceutical activity, the ligand being a phospholipid
when t drug is an am nogl ycoside antibiotic, an adrianycin or cisplatin,
and the ligand berng a sterol or water soluble derivative thereof when the
drug is a ol yertheacontéenter anioni vefers 560 the ¢O@I¢egtpﬂ§gaﬂapifow
reduced toxicitywhenopuésent oln| then PLPRRABIOR| hf-S-a #iX BBEDOL (a) an
ar@nogl ycosi de whind hARBAPES tChebxpreparatiansh- hupgRseBECaRLRRI €%y bi ndi ng
to a toxrcity regggtmgpmtlons containing no amphotenc:.n.B (L.€.,

DOC, and PEG-Chol) refers to the concentration of

the PEG-Cholesterol or deoxycholate in equivalents.

Claims
45 Claims for the following Contracting States: BE, CU, DE, FR, GB, LU, NL, SE.

1. A drug preparation of reduced toxicity, comprising a mixture of (a) a pharmaceutically active therapeu-
tic drug which exhibits toxic effects in humans animals by binding to a toxicity receptor, the drug being
selected from the aminoglycoside antibiotics, the polyene macrolide antibiotics, adriamycin and

50 cisplatin, and (b) a ligand capable of preventing binding of the drug to the toxicity receptor in vivo while
allowing the drug to retain its pharmaceutical activity, the ligand being a phospholipid when the drug is
an aminoglycoside antibiotic, an adriamycin or cisplatin, and the ligand being a sterol or water solubie
derivative thereof when the drug is a polyene macrolide antibiotic.

§6 2. A drug preparation of reduced toxicity according fo claim 1, comprising : a mixture of (a) an
aminoglycoside which exhibits toxic effects in humans or animals by binding to a toxicity receptor, and
(b) a ligand capable of preventing binding of the aminoglycoside to the toxicity receptor in ‘vivo while
aflowing the aminoglycoside to retain its pharmaceutical activity, the aminoglycoside being present in
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(b) a_ligand capabl e of preventing bindi rig of thé amnogiycosi de 1o the

toxicity receptor in vivo while allow ng the am'-noglal ' rl i IBitS
phar maceutical activity, the am nog:%égi\% %isng pr mm mtlml mrn‘m LE
1
10 *+ ¢ L M § *

VI HEMSEYTI C EFFECT OF DI FFERENT

OF AMPHOTERICIN B [err] 15 [err] _ "AnB/ DOC
AnB/ PEG- Chol DOC PEG Chol O 0. 00 0. 00
.00 0.00 1 0. 25 . 0. 03 - 0.03
.03 20 : 2 0. 88 0. 05
.03 . 0.03 2.5 ' 0. 28 0. 06 0. 03
.03 15 1.5+ g 0. 03
.03 30 1.5+ TABLE WIE 0.03
.03 60 o 1.5+ _ 0.90 0. 06
.03 125 HEMOLYZICQ'EFFECT OF DIFFERENT PREPARATIONSS
.03 250 1.5+ ©oF AMPHOTERILIZOR 0. 47
.03 30 The concentratiron refers to € concentration o when present

oleolojololololoNe

in the preparation (i.e, in ArB/DOC, and AnB/ PEG Chol preparations).
Concentration of the preparations containing O®sagghotericin B (i.e., DCC,
and PEG Chol) refers to the concentrati of the PEG Cholesterol or
deoxychojat oncest S, ARG o BB/ FGtRO T or DO T GHGhRT
Contracting Stat 4 CU, DE,_FR GB, LU_N., SE 1. A drug preparation
of \reduced t oxi ci ty‘,J conpri si ngo'a9 I Xture @f‘oPa) a p%?a%ceuti@ﬂ‘fy active
t herapeu- tic drug hich exhi big,2% oxic effgegls i n hgy@as ani nyJE3 by
binding to a toxicity receptor,o":ﬂ;qe drug b(@i @% sel ecbe. 3f rom td’leod;

am nogl yeosi de antibiotics, the yene nmacCroli de anti*biotics,” adri anycin
and so ci splat2s and (b) 0528 gand capalilee of pLawddnti ng WidBli ng of
the drug to the toxgcity receptyorg, n vivo Ll,e all oy t he to retain
its pharmaceuti caloi(%ct ivity,t hel'I5|+gand bei \rquké* phosp#dl%i%pi d vvﬁfe';lw% he drug
is an anminogl ycosid® antibioticke%m adri amPeidd or ci plB3tin, dhdIhe |igand
being a®terol or ggter solubl g dgrivativegtlhgreof waemg he drgig3 s a

pol yene macrolide antibiotic. 55 _2. A dru Rrepar ati or} of reduced toxicity
according to cl ai A 1, conpri si:"n'&+ a m xt uie 8t (a) 23 nogl%ﬁ&%i de whi ch
exhibits toxic efdsEts in humarls 5+ animal $.88 bindiBg4t7o a ta@xio3dty
receptor, "and (b) a ligand capabl e of preventing binding of the

am nogl ycoside to the toxicity receptor in vivo while allow ng the

am nogl ycoside to retain.its pharnmaceutical activity, the am noglycoside

being present in 21 nol ar ratio of about 1:1 to about 1:3

am nogl ycosite: | | Gl cengentiration s@fssisn kos fhec copcensnation ok
consi sting  of IWAHh ?o_.?‘-i ent oﬁ@ Pi’fg?ag ﬁéiﬂhé = ol ngl 1tol
hexaphosphat e, phdgg ¢ , 2 a;’on giﬁ@é Bﬁosgglp o'tericin (i.e. 'ne and
phosphat i dylinosit . B 1) refers to the concentration of

the PEG-Cholesterol or deoxycholate in equivalents.

Claims
45 Claims for the following Contracting States: BE, CU, DE, FR, GB, LU, NL, SE.

1. A drug preparation of reduced toxicity, comprising a mixture of {a) a pharmaceutically active therapeu-
tic drug which exhibits toxic effects in humans animals by binding to a toxicity receptor, the drug being
s@ected from the aminoglycoside antibiotics, the polyene macrolide antibiotics, ;driamycin and

50 cisplatin, and (b) a ligand capable of preventing binding of the drug to the foxicity receptor in vivo while

allowing the drug to retain Its pharmaceutical activity, the ligand being a phospholipid when the drug is

- an aminoglycoside antibiotic, an adriamycin or clspla’ﬁn, and the ligand being a sterol or water soluble
derivative thereof when the drug is a polyene macro@e antibiotic.

66 2. A drug preparation of reduced toxicity accordin i isi i '
: ¢ [ : _ g to claim 1, comprising : a mixture of (a) an
amlnoglycomde which exhibits toxic effects in humans or animals by binding to a toxicity receptcfr,)and
(b) a. ligand cap-able of p.reventing binding of the aminoglycoside to the toxicity receptor in .vivo while
allowing the aminoglycoside to retain its pharmaceutical activity, the aminoglycoside being present in
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5 3. A drug preparation of reduced toxici ty accor di ng to claiml, '
conprising a pol yene macrolide antibiotic and a | i ganculm M“!uluu I“cl“f

is a sterol or water soluble derlv V§Ptg§$ 61\

reduced'd;,oxi city according to any L ms 1to 3, “wherdin"sard Ilgand
Is at a concentration bel ow the concentratlon needed to formliposonmes. 10

5. The drug pffP s o Aui: <&J ol 15 ﬁJ .Jehsananédd%@kdaﬁd ban@ea&%ewdnpma
B. 6. The druyg, r%ﬁéls%ﬁ Orbf Ofjysopnad fifeS! bhb {¥eHofine! alidditop hexaphosphate,
Anphotericin pﬁo Roglysdac GHE, t@%fy@fo&ﬂhat@;%h 8hShrihda raasepaanaym&nam\dﬁos 15

7. The drug preparation of claim6 wherein.-the nole ratio of Arrphoterlcm B

is 1.1 anda.op drogprepayatidn 6f. réducdd. toxicki Bocthting tOEIAMAT SdnipHiSingdé pet)eis Mabrolidecintiiolic
the nol e rat isad afigepmpiediens jamd Ba sBrollor walnsbiubptdenvamlel therdor.5. 9. 20 9. The
drug preparation of clains 4 to 8 wherein the sterol is cholesterol. 10. A
drug prepasatA dug péparaiohuaf esliuded xaxicityt accadingio dnyignetap clgimait e 3, Whenein 3aid digapd issit ag
a gl ycosi di c carehiratianbelow the canrentistiaptreediedAv fodm ipssaawsi anycin and a | i gand

whi ch ig¢a phospholipid. 25 11. The drug preparation of claim 10 wherein

t he phosph8 iTHe drug grepasgtian eficlais Hwheggintherantipigic is paPRBI¢RRi ng Contracti ng
State: AT 1. A nethod for preparing a drug epar ation of reduced tOXICIty,
compri si ngBt F2e Ag PEpw=Gp oi%am 5 waggoin he el @ ATETRBIANE BECARIPHEP B0 &
drug whi ch eXhioR tLoBE 1% fects in humans ani nal s by b| nding to a

b1 o1 6B R e bt PR o b OB SN AP 8,
r}d/( b) a k.l QI%Q grugvﬁteﬁg?iﬂorr ?ffc!am @ v\él%ﬂe:r{ tﬁgmol pacgil ragAnghoEe r?n g ish r%Tn(éC gp(?la@%é: ' t y

receptor |n VI VO retaini

activity, ?’hL HH@BQ;:J?&M‘& cfhinf B@Réréxi?hmg s%@ﬂ:ﬂ%c {l&‘steﬁ’&ug is ar

am nogl ycosi biotic, an a nmycin or cisplatin, and the ligand 35
bei ng a st ¢, Ql 4@y priéatafién &QJdU&H@oxfé dcl-!o?&ih @ clat@ £8f2 é&ﬂ%ﬁsﬂg@gl%ﬂﬂc bitthracycline
pol yene nacr%ﬂtf%cam&mba&%wn ahd a aﬂEﬁvh@?dlns%%&bﬁBhHG to claim1, conprising
the m xture of (a) an am nogl ycosi de which exhibits toxic effects in humans
or ani ma¢ Sﬂ)yrhbumgibrla&réhen6fclamﬂthbémrﬂﬁbcﬂxﬁéﬁhbhpldaﬁdardl&lbma l'i gand capabl e of
preventing binding of the am noglycoside to the toxicity receptor in vivo
whi | e al | owiaings fohibe sotiowing|Oootrantide State: AD retain its pharnaceuti cal
activity, the am noglycoside being present in nolar ratio of about 1:1 to
about 1:3 &mimoghgt xsindkpaiiogndig Riepdratidneof] feduned wtngcowﬁm e mikture ofhie) a
group c@nsi stphemacspticalypetyn dwrsnetic dyy whigheibrstoxip pssts frohumacherimaleby bindgite a|

hexaphosphat doxXioin pepRiRsothe drg |b9'”9 #riselgd from theo pYip auiibigfies dhmenivens yaerplidp e
and phosphat |aﬂW°F“|"Fo§‘?"P'6Y§'/’b?'§' isplat h%{’Féb) M@an%%PﬁPlﬁeftmm&e@@Pm ﬁtgth? giug |f°a$hﬁn
1, conpri si n Vo h" a' qin Serhamacetical F‘E,ﬁ"'a'n

wh ; p ﬁ e o T w oG 3 T
et e d’eﬁwf’% awatahsgr %l? dmﬁv srpof % gemgeseﬁ polveng E'a‘f%%ﬁ'%%“ At a
coltent r at o 9&5% i Ct% 0 rc%m?ém el 8 %@mm %mfﬁgxhﬁm é

met hod of Cl g 4 (5,

of claim5s V"*L%ﬁb Bt ih 5.@& (fewye 5r i 'vno oo gwcgg.de
ligand i frogditslp 91\ ackivity Jthe amindglycds réﬁo f @”b
nol e ratio ofy ﬂ?ﬂﬂﬂﬁlh%%lhé?llgan@%d' t libanH LR sQ&ttédQ‘R:ﬁJt é/gréu oﬁsrs VABpREBSHARS

cl aim 6 wher ehélind, RospRingehbiitb, ifbsih heXaFHOSINSS, thosbnbhiycsricl ad, Mrypr%p@&abﬂoyphor-

1:5.9. 22 Iye&ind addBhosphdidRihoshol bEBRspatehod of clains 4 to 8 wherein the

sterol is cholesterol. 10. A nethod according to clains 1 or 2 conprising a

gl ycosi ds c3.arm metbalyeetdrdigy tartainbi, ebmgrising thdmikisre of a polyene macrolide antibiotic and a ligand
wherein the figand is a sterol or water soluble derivative thereof .

4. A method according to any one of claims 1 to 3, wherein sand llgand is at a concentratron below the
. concentration needed to form liposomes.
80
5. The method of claim 4 wherein the antibiotic is amphotericin B.
6. The method of claim 5 wherein the mole ratio of Amphotericin B to PEG-cholesterol as ligand is from
1:1 to about 1:14. :
85
7. The method of claim 6 wherein the mole ratio of Amphotericin 98 is 1:1 and optionally 1:1.6.

8. The method of claim 6 whersin the mole ratio of Amphotericin B is 1:5 and optionally 1:5.9.
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adrianycin and a |Iigand which is a phospholi pi d 5 11. The nethod of claim
10 wherein the phospholipid is cardiolipin. Revendicatl ﬂlﬂ“ﬂ ”&
.pour lesEtats contractants sul vankfo.ﬁg,ﬁ %1 U DE F
10 1. Regparation de nedi canent de "t oxicC Pe reéduits, corrprenant un nﬁl ange
(a) dUun nedi canment therapou- tique pharnmaceutiquenent actif qui presente
des effet 2.t one MsiRsH oF bRIMsi4 119 WhateiPHe S1BBMs tiRRst&Bl MaUX en se Riant A un
r~cept eur de toxicite, le nmedicanent 6tant choisi parnm |es anti bi otiques
am nosi desip. Aemethstt adtioding Cpol efainin ¢ ropl 4 desprigind i Odlycasidis anttvacychidr braibipsn whictetis | e
cisplatine, edrafidin eidartighndgdiet iscenhesphatipid.s . d"enpecher la liaison du
medl cament au recepteur de toxicitd in vivo, tout en pernettant au
medi carrent11d§hwtb@r<xfelalms‘(9mha§mﬂhﬁmb®PMad ismerdigipingue, |e |igand etant un
phosphol i pi de | oreque | e nedi canent est un antibiotique ani noside, une
adri amyci evendigaions spl atine et le ligand etant un sterol ou un'de ses
derives scﬂ%?ﬂ"él?“%@q' ‘Q?aﬁiat? eprdgefants sulvents: BEnehh L B¢ FRu AR, Nbi -1 que

~macr ol i e poI ydn| gue. . Prsparation de nedi carrent de toxicite reduite
solon la rt ev ﬁ;g&%f%ﬁ‘;%’g{é@ t@??gﬁf&‘g@ﬁ?‘?ﬂ'ﬁé ;’;&I‘;‘g%u élj'%r‘ffg@gﬁ U@r%ﬂ@”' qui
presente des %‘Ea
un r6cept eur ge e fpdicp pam pS ?’H’"?ﬁ' P
de Pl amj nosi aﬁ'gﬁ? pgég'{‘ﬁgﬂ 7% 'F'ﬂy‘iﬂe\éégaj xf‘ o vw ? figg¢d nts"’zn
| am nOSI de eﬁe (taitgnséﬁ'\?e;:gl S \n{e ﬁa&ﬁ S lgt eé‘taﬁ{ f?oh sque le
efant presen éi %s:!’d& uﬁéﬂa cﬂa% i) E.Rjigm Qerol
environ 1:3, o@ ds &’éﬂ seéoﬁsﬂl bs G l%hu leem@é’n ﬁé?rlﬁé HGti é”m fhlide
Iysophosphat | a phosphoryl ch exap osphate I nosi tol,

aC|dephosphoegcdr|que |l e trlpolyphosphate | a phosphorlyserine et le
bI sphosphat epdgarition 9B tlicshvdnt 8 BkitiB! réduit) soléh la PEvBRRGAI ©RoMBreRERE inf ABRRYe @EF
toxlcit redulrtrarfifdgheodicd dubpsRAtc G SRR thxiquesihBZ MdMme ou khéd tahiiaDdén @URnt & un
macr ol i de  polsyebiuf|Ue toRicitsUat (B)icgianigant @Bcable @pkPEchbicta lidiga vd r'afinosite Mitrédeplourode UN
de ses dbri viesicigan vld, et elogeemditat al'amidosideide parsarver 8oh dttvitdpoldrmadeaitiue,d'e@minoside
t oxi ci tzl r ddétarit @réserit dans| unuragpod welaicoaojorsidettigind dwreineh THE ieovik®n 1:35et3p lighad $tapts
| aquel | e | edéhpisi dapairdgrepe cénstitué pardm lyeaphosahatidyicholing,da phmspheryichbime,.dberapisprats on
ndcessai re pdinpsitbloFaisle pitesphdblycérique, le tripolyphpsphaierda PhOSPhOFErSélp'&rQitH’ bisphpephate de
medi canent seffogphafidylinogitebndi cati on 4, dans laquelle |'antibiotique est
| " anphotdricine B. 40 6. Preparatlon de nddi canent selon | a revendi catfon
5, dans®| 3qulFpasatipg dp B?’t‘e"hﬁ? ipdieite rguite salprp lioeengicafion hcompeppjant un antibiotique
PEG- chol est e&oige RAEEnIaUg ghip figeqd ¢ ipawe! le fgars gsbip steralsou un deppag sérives ispiPiee
madl canent sEBFFA revendl cat [ on 6, dans | aquel | e | o rapport rml aire de

" anphol rl CI ne = 3 |ctg!? %ue ne gl ng 1,2 3, dans
Pr epar %Ef 1“@'@&? gé :§ 'lo)ri itz %gﬂ gH entr?v‘ﬁﬁ ﬁ'ﬂ PR fl:r or de
rapport” nol a ? er| cl- ven e
1:5,9. 9. Pr d’para i on de madl carrent sal on | es revendi cati ons 4 b 8 dans

| aquel l'e ke Shbddbn e«*n&m@ﬂ%l&?& fefvdicatiel 4]tﬂns i%@%@gﬁﬁ)kﬁd&e% :QH%‘E@%&R&& de

toxicite rdduite solon | es revendi cations conpr enant

anti bi gji euepramahub.aamba.me&l s)éra@ﬁlrsveﬁu.tsaﬁdmu dﬁ‘:ﬁ laghelié @ ragbidd Ghole e& ratbhbisgand
qui est un phyas AhPEG-BioetsrollcbmmBligHaa b&tidb 0N 2GavisR tti£anent solon | a
revendi cati on 10, dans |oquel |e phospholipide est |a cardiolipine. 55
Revend| oatrl omvépageation dé mBdicsmestRlbii eévandicatiani 8/ dank labielle fb. ragpoa Getiile po Odmphoiefia er
une prepar atnechestds e dt, beneeiemere, dedxiéci t d reduite, conprenant | e n6l ange

a) 234
(a) Préparation de médicament selon la revendication 6, dans Iaqueﬂe le rapport molanre de I'amphotérici-

ne B est de 1:5 et, éventusllement, de 1:5.9. ' :

9. Préparation de médicament selon les revendications 4 2 8, dans laquelie le stérol est le cholestérol.
50
10. Préparation de médicament de toxicité réduite selon les revendications 1 ou 2, comprenant un
antibiotique anthracycline glycosidique qui est 'adriamycine et un ligand qui est un phospholipide.

11. Préparation de médicament selon fa revendication 10, dans lequel le phospholipide est la cardiolipine.
85 _
Revendications pour F'Etat contractant suivant: AT.

1. Procddé pour préparer une préparation de médicament de toxicité réduite, comprenant le mélange (a)
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nbdi.canent th6rapeut i que pharnaceutiquenment actif qun!“l H“\ M‘\mf ets

toxiques chez ('homre ou chez |es @nd Lg%%} se Dant 6 re=cept éur *de
toxicifB; |Is nrdicanent 4tant choi @ 1¥1es anti bl ot i ques am nosi des,

| es ant1 hi oti ques nmacrolides pol y6ni ques, une adrianycine et le cisplatine,

et (b) d'un &ﬁr\gﬂ\@&‘caﬁféﬁamgrgpeqt i%ﬂ%ﬁéeu&qﬂadsdnﬁ'a&ﬁ Myl e WkiqubL BREEUr
de toxiCit6 fnBmMb ¥ chel RdlanifiBicdn se jiant BEhH FBebtdih e RNickER :%nt RnCAABIRIGaMR T
SON act i Vi t clePSbisiGaREiIndsies, bantibigiaitd nfibofes bolyala0sDER! adfiintRin 6116 GiRathe
medi cament  egb)din agkni Bipabld Brfipsandr RAIGENGA FédiBamenDal B6HptodNJCtbies filvivoPtout en

ci spl ats ne eperthéttatiag aiddicaentide doRsefbiIcdoR betiité phBrm3Coutiqud, B Gigand Stn@l phobphslipitians
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50 {b) einem Liganden, der die Bindung des Arzneimittels zu dem Toxizitdisrezeptor in vivo verhindern
kann, wihrend er erméglicht, da8 das Arzneimitte! seine pharmazeutische Wirksamkeit beibehiit,
wobei der Ligand sin Phospholipid ist, wenn das Arzneimiltel ein Aminoglykosid-Antibiotikum, ein
Adriamycin oder Cisplatin ist, und der Ligand ein Sterol oder ein wasserldsliches Derivat davon ist,
wenn das Arzneimittel ein Polyenmakrolid-Antibiotikum ist.
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2. Arzneimittelzubersitung mit verringerter Toxizitét nach Anspruch 1, umfassend sine Mischung aus
(a) einem Aminoglykosid, das toxische Wirkungen bei Menschen oder Tieren durch Binden an einen
Toxizithtsrezeptor aufwelst, und
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2, Verfahren nach Anspruch 1, umfassend eine Mischung aus
{a) einem Aminoglykosid, das toxische Wirkungen bei Menschen oder Tieren durch Binden an einen
- 50 Toxizitdtsrezeptor aufweist, und

{b) einem Liganden, der die Bindung des Aminoglykosids an den Toxizithitsrezeptor in vivo
verhindern kann, wihrend er ermdglicht, daf das Aminoglykosid seine pharmazeutische Wirksamkeit
beibehilt, wobei das Aminoglykosid in einem Molverhditnis von etwa 1:1 bis etwa 1:3 Aminoglyko-
- sidiligand vorliegt und der Ligand aus der Gruppe, bestehend aus Lysophosphatidyicholin,
85 Phosphoryicholin, Inosithexaphosphat, Phosphoglycerinsiure, Tnpolyphosphat Phosphorlysenn und

Phosphatidylinositbisphosphat gewéhit wird.

3. Verfahren nach Anspruch 1, umfassend eine Mischung aus einem Polyehmakrolid—Antibiaﬁkum und
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11. Verfahren nach Anspruch 10, worin das Phospholipid Cardiolipin ist.
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