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PHOSPHATI DYLETHANOLAM NE- MEDI' ATED LI POSOVAL DRUG
DELI VERY This application is a continuation-in-part of

provi sional application U.S. 5 Serial No. 80/028, 557. Field of the

| nvention - This invention is directed to nethods of delivering
drugs to cells, by i ncorporating the drugs into, or associating the

drugs with, |ippagies gopt @'ﬁéiv&tliel% Fhdi-iaey lah | Bueidanel esbne
("NAPE"), and then contacting the cells wth the |1 posones.

Background of the Invention Phosphati dyl et hanol am nes ("PEs")
are natural ly occurriTige phiasphtlion dsoddertgpiaral intiravbngcale phapyndeslns,
as well as a phosphoryl et hanol am ne gr attached to the lipid s
gl'ycer ol baclfgeo‘ffe&e Ié%’&y?ﬁ?%%l%og%%%?%%{:ﬂghol ami nes "NAPEs") are PEs
to whi chsan additi onathe t hindentybnchdisn hmerpeepaatisstietlvy aimeday ajf

t he am no noi _gt. | 5RLYS naPesP | g S 3
NAPES are al o Tt {9 pBpEingh IEF BELLERLING UMe2p Hphbes SHfFecting
Most PEs or digrme |Batfienios whepantleePHRg- bil ayers at neutral pH, instead
form ng hexagonal (H@eidlde PBASEESHHE! BickDMPArdA¥ROUGr&RYhEeNSbws the
Hexagonal - hase formation is aivézrogert' t hat na}(,lab\_é_lassoc' ated wt
enhancedli;xﬁﬁi%yant ANREEEYi AG) LheiSERede ISHRIR LS nRGFREPAPEE 9% o
| i posonay bi lgrsnginder 25 appropriate conditions (Verkleij, 1984; Cullis
& de Kruijff, 1979; | ens et.al ., e 1 P b -

spont aneously form bi%ré%:'r%gi f"isa(?ue LY ggzritsllcglﬁs?ﬁmn %]?%%%%ﬁ%bégﬁceo%f
added di val emrexdoniomsnt Newmireret bteathDes; kokdwt vdbration ifgg:soft

Lafrance et Ja;lrggqg'l Doy, .et al., 1994). 30 None of the above
docunent s de?gﬁ es aastudyggg NAPEs with regard to their abjli té/u]ts}o be
e

either fusogenic or Fheyeregbandsm i Shg HMHENest? ed NPH i VEFY

yet stiis be admaised or "Bhopeagmesulldnibe athst fdbylencfpshkatimtrextaut Hon
None ‘of " the previous stydies descrihe e use; Lo,y g, NAREs 5an el ©
PCT/ US97/ 181labnormally collapsible pharyngeal walls,2 muscle tHwone

controlled d }\ﬁgmgfaﬁapggg@ikgr ugs, and none describe tailoring NAPEs

SO as to p?l M ze such delTvery, especially in vivo. Mreover, none

have eit her synt Héaniy eanomadies eppdieenstiit thqappper N

gi ol eOYiof th@fla%‘tpél '?‘E he¥bet |Eﬁi§?:'ﬂiﬂtri%§1 Sy deflection o_fd the septum 20,
umrary o e Invention i s Inventjon provides,Liposqnes

cont ai ni ng a R PFSLRi OF e]FYB%’F‘F’&%PﬁY oafﬁofjiﬁ? d%nfﬂ'lﬂ a%ér Yet¥s- or

phosphati dyl efiwrelsmatiei émNAPE"), the |iposones being useful for

fusion to cell nenbranes in.t r,esen uit e c tio

cations and when pl ac 1 _adajbéaglg‘ﬁgl to t%gogielljés. S ;S'%&g ycerol - ]gis%%é)
phosphol i pi dssigwifitcadt 2¢. cafhba- redyctienuint éeopharyngead: aparide 1s
chains p5 _Al4GENed aln t BRobbEIveadd RAPNDORESI gt OLst hnd)l vivanel 16,
backbone. The_third_, posiition i 5 occypi ed by a phosphoryl et hanol am ne,
its amno groifSFRRAHYga dfhidd they lﬁ"’h%ﬁn é’f’*tac d Fg‘%yt GRPEHS s ﬂ3-624
carbon at ons ¢&aDL BagicAt ubt edheisel5 sisadturé®d. gBnesabeby, amhe gudilsle ed
NAPE is N-Cl12 (N- dodecanoyl di ol eoyl phosphati dyl et hanol am ne) .
The dest abi | i Z0TO 2P eBPPYE™dount of the NAPE contained in the

| i posone's |ipid conpbmehesvy t gporersy fimmadddtion0 ol &hw onoige. | i phel
20 compgnentifo-&ouh S4Hihalal TheekiBesnER | M A ch dlte NEREW S on
i ncorporated can be a unilanel [Far, ol golanellar or nmultilanellar |iposone,
but is priereatini pgubn| akeVRaioushdeVeadssodd PALTHYIAFIghdie region
conprises, ingpdghbi R0 palatidiel NAREd &he arfde A Bhéetohylied.145Wwhich
additional lipids include,” wthout limtatipn, any of the]nt?/?gef of
lipids, e g., 6 2FRospFRFPefdsadaineb ithes RATCSTEeh Llammgeah Wlbe tRed
in the preparpbieal ofdddyisaresencourages snoPinger geinhapshebaddusieonthe
lipid c ri ses_one re_p hol i pi ds. er, e

i ncl udeggp phogﬁﬂ%’t‘?dg{!cﬁgppﬁeg%’%gc Pes%b%ﬁvgs ad'll\fc))lii)teec?%lruge tHE %addSF cthe
phosphati dyl choline ("DOPC') or a phosphatidyl ethanolamne ("PE' ), e.g.: a
PE 30 selected fromthe group consisting of trans-esterified

phosphat i dyl et hanol am ne, di pal mtoyl phosphati dyl et hanol am ne,

pal m toyl ol ecyl phosphati dyl et hanol am ne and di ol eoyl

phosphati dyl et hanol am ne; or a PE conjugated to a noiety sel ected WO
98/ 16199

PCT/ US97/ 18112 3 fromthe

group consisting of dicarboxylic acids, polyethylene glycols, polyalkyl

o oy
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4 ¢ measured by the NBD/ Rh RET assay. The NBD/ Rh-| abel ed l'i posomes
and unl abel ed ghosts were incubated at 37[err]C for 1 hour in the
presence of the i ndi cated concentrations of cation(s). (A and (B):

filled squares: Ca[err]+/ My[err] ; filled 2 triangles: Calerr]+; filled
circles: My[err]+,. X-axis: Cation concentration (mV; y-axes: 5 (A: %
maxi mum bi ndi ng; (B) % maxi mum m Xi ng. Figure 3.

N- C12- DOPE- dapisisied CPa Obrdé ks ggd faseneheéi pbdterxwgbﬁhryngeame&auaedsby

t he NBD/ Rh assay Lagfl ed, | i posones and unl abel host s we £ inc lﬁat ed
at 37[err]C for 1 hout9TiH%e FHUREH IR 3 BAR l%aef ]+ BR ot a

ratio 10 of Maidhd@OPES Bﬂ?ﬁrsy, asmsrlﬁgt) ca%snxumpmtnrmbhgi éBeefab and

maxi mum L.Xi N Ei C (8

brain PS/ Dopge‘i‘é‘%e:%o?,xygena% tB%E?%% ?é?o 3[?%?8% m{ﬁ Teeber

| i posomes in eneremtofwlbmhl agn( h)aVES hagmful; m@s#%w%%)thhlbr?ﬁhﬂﬁ@yt e
ghosts, measyy for %D/aﬁg)ur 5 tha@ShlY T%Afe%sortﬁ‘é—r@nefeaast&a\tpre

i ncubat ed at err pfesence Calerr] +
Y-axes: (A): bighixi FORTBLRd rﬁgre(e)ff%:m RN artemlﬁlnghype%enﬁaﬂr @nsl

Fl uor escence éHfdPé}i aphfcHienidi prébliefis b@‘f\/\/eﬁﬂef\l- ina orPOmplolddzdial
(70:30) liposo and er\{’throcyte 'ﬁﬁOStS abel ed Li gsones

wer e i ncubat et It'tht"iif"l’tos ¥PPor " 30 Frfit e¥W ‘?‘A) §F<Hi t 1FQ B)
mM Cal ex¢ ] / Mijrsdisposiicet tdecenshbbal i xbschabmlghosts wer e washed to

e aon, "o B3 EondbE LGB SO SAEP! 81 Suc00kelRE ek

m crograph. 25 orescence m crograph con
delivery fromf Neiging. IDOREPDOREEE 7dn3deaviyhosrering nagsecjahedcyich

hosts at 37 2 t CR | 3 S QR i\
igncubat ed w Elﬁéjgj_]tr] PHBEO M%f %%atégr L 13ﬁ%§gt (A tg'tr&{/jmth@?B &C) 1. f

MM Ca[ er r] +/ Nt®¥3, Un Eanetrwqo migpit@eh s A8d\eF PSRt ing c hrighent 3the

m nut espgv t h digec TI\&E&% d%ﬁé.ﬁrbb@ti'ﬁ@tﬂbﬁseﬁCEhéf phazfngeal &lirway.
Ca[err]/Merr]+. Aft € |ncubat| on hg ghosts pere washed t%creesrg:)i_\gee
SUBSTI TUTE SHEET (RU TUR} 937 185 gpSSPiratlon cause su

PCT/ US97/ 181 EHvakenings (through the operation of the Safeguard w@ysdemd

| i posones. S Ol ¢ d, s
1080x for pa% %ﬁ&{; %éﬁ&%&g@ai “é%gl r?S an 'Jil;é)tl:da%ﬁméﬁg'(%gt%gn to
N- C12- DOPE/ DERSS 7n3p)the liﬂm%omes and U-937 cells, neasured by the
ygF/ Rh]igEfT asiaﬁ Ttmﬁlnglwfaa simed the93aael & xﬁ tacumo netss
err or our , W or withaou Xi 0

bi ndi ng (I ef tIt'nD‘é"tlrt:%?uﬂrﬂs)sea’leliﬁgéf'ngf’(?‘?‘ggy rr%‘tmple f}}l‘i‘%) of onic
Fi gure 8. [ tolisn 6 chedn Cuen it dah kb gyl aﬂdllingdaaiteepgdhﬂimgeacl:la@l:ty
Sy Rone (10 30) 1 L RAOTES. W IV OTHLE, 00R5LAL RPaRH' 86404 0% order

NBD/ RhRET assay. The li'posones and t'sS were 1 ncu e indicated
pH for 1 hourto i rredrecabsenceeyendi \ﬁiﬂ(mtnétteﬁl oPRoTrimaxesspeayalos mbdiansm

bi ndi ngys (B) ¢{Eﬂ@é%ﬂ&m6ﬁ£1 dpicety- application WO-91/11157), "gaRigditsd
Description of the Invention oI | owi ng are abbrevi atj,ons to be

found in thi PEREMERT orflerpiRg| 9B thBe backy) ¥amaousr MREiCHFIMfS
dﬁSl gRat eg F)ehﬁef&ﬁrH@VlsaﬁSt@ﬁ&h Egr Zﬁarﬁhafzmpatwakeﬁbﬁgohﬁfé née,lelé@er,
phosphat i dyl c LN P phosphat | : PS.,. oS atl S e;
DO, diol eoyI QC c‘%]acao ﬁ?@?phg??dg}?%(ﬁﬁ%l é:%ene?a‘?'g I\S-pge%y it
et hanol ani ne; appllc&tmﬁ-m994fﬂ5d@d@:almi§ﬁrmﬁbi@myl patent appllcatlon
phosph dyI [ 4-
yl )phozé ati gk?aglﬁ o am ne (tran é)es?se]r'flygéc rg?ﬁge%o S%Onggt%I ch?lﬂla-nle);
Rh- 25 PE, I\I-Raﬁ%f!;‘%mﬁﬁ’@lrlﬁ@&&m ¥R/ Bﬂg'ﬁ?ptﬂﬁq)h V@ﬁﬁaﬁépanb% in

(transesterified cased Pth&YE QI@ﬁi)Eﬁéaﬂt" g8l ee).; TIVR
tetramet hyl rhodam ne;. TMR- 7CkD

t et ramet hyl r hodani ne-MQ%# uﬁ%?‘é’atlyﬂk éeﬁeﬁ?ﬁ‘seq%‘? r PEF e PPE LT KR \RdER
gl ycol mnod@keatyéclﬁxtt%ms RiEdusirgoseundsedaringt sansfier;, ku¥gergr gf the

I .
lIilr“[ t ?lma%tydr (ﬁ(yat‘)%?%l S‘?r%t E?Pfeieﬁm Soét FAERNS n‘fl‘(’:agﬁe aci E;he[ é:rrﬁalff-nﬁﬂi

proton nucl ear magnetic resonance; Herr], hexagonal 11; TLC, thin
| ayer chromat ography; and, BSA, bovi ne serum al bum n. WO 98/ 16199
PCT/ US97/ 18112 6

This invention provides a |iposone having a |lipid conponent which
conprises an N-acyl phosphati dyl et hanol am ne (" NAPE"). NAPEs are
phosphat i dyl et hanol am nes having three acyl chains, two attached directly
to the gl ycerol backbone, and the third chain being attached by way of
the headgroup S 5 antne noi ety. NAPEs thus have the follomnng gener al

~ r~r @ 1 7~ ~r
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The acyl chain attached to the am no group of the NAPE' s .

phosphoryl et hanol am ne can be 4 to 24 carbgns long. That is, for R3, the
sum of nl +2n2 + n3 + 2n4 + n5 + 2n6 # n7 + 2n8 + n9 is equal to an
integer of from2 to 22; preferably, this sumis an integer equal to
from6 to 20. Preferably, the 5 acyl chain is saturated. Mirre preferably,
Rlerr] is sat@fath@s@wcbﬁéaomﬁ@pns Ihorthe - case of SAS, Mrespjirefterablave he

NAPE i ncorporated i opes o oI e| haj a
12- car bon (F:)ha €8t t%c‘ﬁéﬂ"%t& gg Eﬁ};é%gf \é‘gr]fd ﬁo?]ﬁ{:gv &%%Srée{:llfgm
CH err]-O C(O¢CP[ALP] } [ erContGlracii G@ext}\)’éCH[ier rRressure ") tO prevent
CH OCO( g[err](CI—I=CI—I)(CI—I[err])[err]CI—I[err] 15

CH err] -P(g;_%é % OCHerr]CHerr]NHC(O (CHerr])[err]CHerr],

i.e., is5N dodecanoyIAl;l ol BBYPTphasphametiirdsha mided iQesc1 Arsopeeither

NAPEs are nat i'ﬁéff¥c€§9€rrdf‘QeEE@béiveh%E‘gc%%%uy Sgha eﬂ fsmlpl anus, at20
m croorgani sns and ani nal s &Bomstel n, 1965; C arke et a 6; Dawson. et

o 156BeaBE | FEEhrulbo (oM pAL LenEs. to)GP @B pEhEnesLves) gk 1as
Ganl ey et al. thd9%R8spital Gh&ir&nh{éhdl Y, 1975 Hargin & Morrison, 1980

Hazl ewood & Dawson, 5; Kue 19 MacMur r,a
1970; Matsumpto & M \}\ﬁg 1PpFent ch g?uégh etd%ﬁ’c 5%%5 MNat QF §ﬁ ett
1982; Naoar aj nesascatatlﬁQB@au?iaims esufiferifg Jﬁ?&m Sehpn@ta§prafl arn%?:

Schmd et al. Q.Qgg?mgggieegggékueiaegfe_gggﬁ% 1%;9§rownin§1e contents of

whi ch are i ncorporate rein erence can so be
produced synt heti cal I'J/‘heféf-‘vé%anbﬁé aasansdar WBEE ian CBERS EUOFR} AT W,

Briefly, SUChaﬁ&nEh‘éE'rﬁJ.@h@.d‘&.tdt@l gased ) Vef'nt‘:jéﬁééﬂinBQbé inserted as far

phosphati dyl et hanol am ne anj ¢ _sol vent .
e.g., methyl eh® Eheorkare ?ﬁet%'t? %fgﬂ% gds &rl"r’ﬁ%igq'{ h'gh g’f‘f FIHe
attachedsto thespEcsitalpp giragacteng out of meﬁydj‘a\dﬂ;ylmtm a
added to the PE sal ut| I hr. a Uk t e
resul ting conf%ﬁﬁldef:s %ooll % a(t::%nc%en rat 8 éEal Sﬁ% Haté & é\&g%oftb
t hen be char adieci redib}ly m@@:@‘f amhm,hlﬂhch%tﬁgOpr &hen ips «f the
magnetic res 1 9 1 A filt

ey U0/ 181%39E§nt to podR 284 16189 agsembly correct Yg | ilter in
The |i posone' Bhej diatadnparEnpicbhearasuda geavents malshnes ringyiflated

anount :|§>6 thewNéREBhMialci& i]:ﬁ:éaftelfeﬂ”fwﬁf ¥ the iJABEuéhatfxdmhedgaa}cmg)omé ﬁd
into a |iposone's, bi ro is _suffi ent stahjlize that bila e
presence of Sreﬁﬁ?‘FﬁkPé’ ErSCtspﬁ§s Fo&agélen%wna‘t‘ﬁt A ors i ‘5% ?o#h]%o‘g
"Bil ayer destabbkmiatrigid elasisiaigsakdéreial nsoedisitdiitt ucdanadapt to the
di srupti 0“ of %P {:hfhg Oraﬂ@ &rﬁ{é-ﬁ' of d%fonna{eﬂ%o”%'f " ?th" BAELer®, as
to permt ocR ease of th 5sone contents, or induce

fusi on of theAPPbb§@ﬁ%0¥10°§tﬁé¥e |a119\f9|<é@*é%%e ésgexcilb‘sé-éﬂelly resmRdne,

when §h§f§e arNﬁ%QEeaége%e?ohy 6$?prQE%QEENAarﬁiinHeainéiaii&éorts 1@ntehbeat i we
amount of a [ at _.anmount o e uces_a gr

degree of bi IB?EFlFHi?ﬁbltIq t5Fe¥rgef IR é’%s\é-‘m%’cﬁq'tﬁ‘{] Bagsa ﬁa#%e& beh$ he
case if ttheubhl| eferthedi drextueno rdmad nthdaeruapEraBesyamrnaczza | dowms f eedm ve
anount s of S cakl ?ﬁﬁgl %

| i posone's i OfN%%% ﬁé@é oﬁgn%éh%Pr@é@f%l 515 I'S am)un Fkgm agée{:gﬁ%e
mole %to abotlheQDam;EBtlSS unepnsgiéonispi d¢heomaavdis ml-lrﬁi? élép‘f%f%#%fﬂ-?lew om

about 2§?rml er ¥ 381@9095 %@ insetRkd, ()/(p@(sstﬂﬂyl 'ﬂ@ir‘d:ﬂﬂ@qriﬁéérté@ﬁas the
preferably, presently t he NAPE corrprl Ses bout 70 er‘é\eb%Of the Illg

conponent.  Pharyngeal F‘HSFIlfF§ Feyafdve tbelcé’“lfeltleé:\?é'{}zt ?‘Ffé"‘%l%y?%\ﬁ"
of PEsS so as tgagmacrate 20 NAPEs produces charge on the PEs that elimnate

the PES' tendency to n ayer ses har e, ffect thus_is
bel i eved to allow t he&ﬁﬁP%lqo fo?h]e bt %%)ee{gﬁ 1BVF3yéP§ ]’Is?]e %r iG Shee of 2
sufficient coatepleatdrshseféegtivet dewistel 6g|rcaireatlm@ve'lo$1,ch@paté1yl oamd
cati onsq ] + + S S cgyg\t, i,ng
ef fect o? theS%EﬁPd%Ll% a]éhalvﬂ{\l&?ﬁéhvsomil%%ﬁtkgb@gés %ks fve 25%%%*\
unstable in bilayer conf ormation. Accordingly, the "sui tabl e conditions"
descri bed herein for NAPE-containing brayer destabilization include the
presence of sufficient concentrations of one or nore cations, as my be
found in bi ol ogi cal fluids or may be established in culture. 30
Delivery of |iposone contents can readily be assessed by ordinarily

skilled artisans given the teachings of this invention, using routine

t echni ques. For exanple, the artisans can entrap a detectabl e marker
in |iposones - SUBSTI TUTE SHEET (RULE 26)
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Preferred headgr oup- nodi fi ed | i pids conpri se

phosphat i dyl et hanol am nes-di carboxylic acid (PE-DCAs") or polyethylene

gl ycol conjugates. Presently, the nost4preferred headgroup-nodified
lipid is dioleoyl phosphati dyl et hanol am ne ("DOPE-GA"). The anount of a
headgroup-nodified 5 lipid incorporated into a |iposone depends upon a
number of fagigdd Aelicksonnd methodéhesardibali by skhebradsar,t itden deorice

T B Rt AT B Y o OSSN 7
the type and pitzief $hEfétingofiromandnthepabhgndnd/onesdpep apness . of
the formulation. Prefgrabl, r s I 1L ed i ighc t ety
into 10 |iposones at '1211%oﬁ%gﬁgﬁgggo%?%ﬁb%%agfhgggﬁt% g{ﬁolé; Q/oég?Etahe t

: @ ppzom% s |itpreating cnopohepafhmaadprsé{aﬁratﬁmcﬁaﬁ)mdmtﬂél Eocy(;b@r Rlpced

i pid conpon : - r&hgos% 3 Sehé- asHeiiiAEaBt I UGS,
conpri sing oﬁie}ior trl}ll)ere.- Foi _Hha ilayers, each of whigch surrounds an
agqueous conpaﬁhamt%ﬁblz%‘gnia@i§]é§tt%«7é ¢SMPEAEES| A RENOLRGFEALOT G

anphi pathic |ipid nolggulagatorA®di pahbpe |dwiesd tubeonhaviaga @ollangth
(hydrophilic) headgroup region covalently.linked {o_one, or t

non- pol ar (yRHSIPhEBRE) HyPLEHai Y Eﬁ@%‘é@?&caﬁr’r‘i/ ﬁ_ﬁ?S@SFaba\r%e) t§RPctide
bet weenio thesdydf ophebitbraayd aidi issaddstbd @k quojedianoate of the
generally beliieved to .. i n%H(ge | i pid nol ecul es to rearrange such that the
pol ar headgrokf}‘b%c% Vet e 0 towards the aqueous nedium_while the acyl
chains reorient towardsinferdingrineans negr tgpaidhidisrl and: Ak adarkadre

I's thus for | BRI eNEG: R0y | LGB T 8ERe areldf fOET kuel e sdilel dad fukun
contact with the surroundi n% aqueous nedi,um Uni | anel | ar
g

|i posones ar el IPHoERRTEReHhgCEUENEBFeSPigi §UBPrayer, and can 25 be either
Zgalsl) ups | arre: lar |i pg;;ormﬁt(," Phaced Havi ngselrowaﬁll‘a@w_ ik areft ea @datient
- nm or large unilanellar_]Ipaoso " N N n A

di ameter W}&‘P%rgg'[e&plﬂ%(n E%enrﬁl. odé)l gﬁ:\gﬁf‘%ﬁ ?6/ sg:rlrlges ﬁégéégﬁong?to
several |ipidass flreledyerand awdthouti |chatdcke | bpbweesns the vytpidey and
mul tiple bil S. e ' OIE¢ O | BabBVESYE | @ReCAFoRGuEN WA Bk
ol i gol anel | a?e/}gér ' I’?lﬁgtgi I g‘r’r‘évflﬁg?,ggﬁlu{@% sf%y()éqp?g grgﬁ y ur?i | anme lIlar , and re
preferably, dlegkroenandnwithout s@duHag vibration of surrounding soft
gg%sysgﬁt?g Egi‘iﬁf&z sUQULER6harticul ¥p 9Hd 6 Ft palate, t]:lle1 base of the
Li posones cartREWERBytReBRREYPISALWRAdds (for a review, see, e.g.,
Deaner and Uster (1983)her Mikathrer| hnd hipasntagsscaf lhenddeerituior xeaibl e,

by the net hod_of n al; 65 _ :#é‘ékkr' :
Fount ai n CL())?C%E%I ?gs%rghﬁa%lnnéé%l_\ﬁso%\n’?%% é)%b{é gnj[%lB tf:;lfllilg)g};i égua iption
i nterl anel l-argbotmt dwli wayi nfi i example(jorly ‘agd \Withsgeferenceytentth®s.
8522i 8£’§i | 41§1]§L§e155§d Arings3. ia Jaﬁ?cﬁfé? Jandb4, 3753 282) . t f

i gol-arel | ar 11 posones_can be_nmade, faor, ex e oni nmet.hod .0
meki ng i nterdigitation-FHEPER ¢ Igg'?“qsi ﬁd%eorfz%})’(%%e}XEﬁcﬁgféﬁ‘Pcﬁo.wum ik
510, 086), or ixwwékpbdadiappubbslerever se- phase evaporation technique (U. S.

Patent No. 4, 235, 871). L I j b 8

18 egt hanol i njecti 031— (512%‘,‘%?8. %hgg}tsg%ﬁgam;%e ron, f?g$§§oggﬁg?%mlf/g% 2
usi ng such invewbhpgufsomstbenfrantenatPipehadpsis@ilosns; al . (1968)) or
extrusign (U.S. Pat Eﬂ]&%%@- 35300 thédedi e At 8BEoMAanel i td2 lohe

The |iposonme of this ] vention can be produced by any nethod generally
accepted i n theveptiesr in pPragiilggarfpdfo®EStiPRE| udi ng, Wit hout
limtation, the nethodsfofuibesalbioarCitinsd dévickwcineatsofidatceoniart stind
whi ch are incorporated herein, by_reference).. . Li posones of
this inventi oH¥EREHB2d H?HrEPngrSPErEE%a&E'Fﬁgﬁlon' reconstituted such
that a substantial portEbgueé Bhshbivpoaoreessceectrion afe the tulee apfiethe

t hrough,the dehydration h [ process. Liposonmal dehydration 20
general?% reqﬁ?yggéugg éﬁgaxﬂ§%bggﬁpric drying protectant at both the

i nsi de-and out side surfaces of the |liposomal bilayers (see U S. Patent
No. 4, 880, 635, the ‘contents of which are incorporated herein by
reference). This hydrophilic conmpound i s generally believed to
prevent the rearrangenent of the lipids in the | i posone, so that the
size and contents are nai ntained during the drying 25 procedure, and

t hrough subsequent rehydration. Most preferably, the drying pr ot ect ant
is a disaccharide sugar, e.g., lactose, naltose, trehal ose or sucrose.

The |iposone of this iinvention can conprise a targeting noiety," i.e., a

T - e . v o o o o, M ”~




'SUBSTI TUTE SHEET (RULE 26) WD 98/ 16199

PCT/ US97/ 18112 Furt her provided herein is a nethod of
delivering a bioactive agent to a cell. "Bioactive agents" which may be
delivered by the |iposones into cells are any conpound or conposition
of matter that can be fornmulated In 1i posofes and adm nistered to

ani mal s, preferably humans. Uposonmes can be |oaded with 5 bioactive agents
by squbiIizing the agent in-the |ipid or agueous phase used to prepare

the vesicles. Alternatifiigdure i énistws Qhoagiatemiagesdestion lF | ehdedroit o
| i posones by f'ar formng the |iposonmes, establishing an el ectrochem cal
potential, e*g., by ‘way of a pH dgradient, across the outernost |iposonal

bi | ayer, and t henr ddidiuxe t ie shonisz athe dgemtet dnt hplageedus tkdi wno-
external to t&%"\j}%x | SOE: S. gt ent No. 5,077, 056,
the contents I ch rR?e Ké o?a%‘é%{t %?leﬁ b lli)r ef erence) .

Bi oacti Ve agents can 'ha‘-viamfﬁer%emﬁl @ mlrt/ialy Vhe‘anpfralas vamikartinof| $hepe
adni ni st er ed deRfi <l apR0aELGrAdhRes Sfit i LRt hﬁ%eﬁﬂ%hs Mlﬂfﬂeﬁweb%uccal
associated 15 wth this invention's |iposonme include, but are"not limted
to: antivira®*e&&h's such as acyclovir, zidovudine and the interferons;

antibactferial agentsn@ﬂanam@; t&%ﬂ‘ﬂ@@d&@ﬁi@ eaphad OSP@ahBE afkh a
tet racycli ne

tifunga agets uch, as ol yene ant.i biot,i c
i mi dazol es aﬁ:‘&rtsr aZSPERT SN mng ol+1&v%1§‘éﬁ?’5 s‘ﬁ'& VSIS ¢ e S‘Luéjtﬁsd and
puri ne Jdhd pymm%hwmapiwymaheupbestl cwhgeht sisutheasibillee &8d not

anthracyc"n%ﬁﬁta bl@éleﬁaﬂndltp' &t %k%é:l‘_ﬂ?r é&féggéea%g; aéhghga%ite%@'

car bohydr at es, ars and s am no acl , proterns

such as ‘@@lﬂ flr t*é?fobﬁiot?@iﬁg toj ﬁﬂqﬁaﬁ?@glaﬂﬁjlwh@e %hﬁgmasg The
hor mones, tdBéurPtién%&" tat &ﬁ@ﬂh@éyaﬁ%eﬁ\%ai sheps, a0k ol abel-ghapen

as rad|0|sotopes and I 0i sot ope-| abe] ed npound r adi opaque
conpounds; ﬂ%oﬁ’et-sclé’ﬁf:w??n c‘blﬁ%oﬁﬂ Suerrfd}l apfc t&"@np%%ﬁa palate 15, to
bronchad | at pexmitotdle P i6H; anucl eic acid sequences such as

messenger RNA, cDNA, .genog x%angﬁ 1%5 materlabi 08f! 'l:¥1ne lllﬁg#%saﬁ%

as ether lipids and ceram and
bi oacti ve ag®et C@E‘H&t@r@la)fwlﬂh contac |\011tlcoh1p$|b1e<scab weaoust megbiraaecel |
with a compogid i giseonbal Nbag é@&ébmS%?eﬁbi;uéy BENLHARE  the wdifs

contacting is preferably done in the presence a suitable concentration,
for exanpl e BEEWFSR I“I’]i‘r’r‘tﬂéd itto,19- 3nﬁﬁP-’(§1eda dat nek, @llarsa[ 8Ue taglher] +

or a 20 pressure of the tissue of thSURSAt TMEA@*EETd(&)éEtaﬁQue

\IQIC)T/Q?J/Sé?/lig]_]_Z It is important for the tube to belzfieformable to

Ca[ err]/ My[ esojne cenbénati ohutt rtEha:tonu&ct reguman a@h s @ rve- slhapee atwheen atchei c
pH in the e@gﬁ'ﬁﬂ o té PR | Ol 80, the %assa théig&xagﬁnb
occur in vitro, suc or a nostl C pur poses or f Vi Vo Z
of a ther apeﬁbﬁc te\{:}?ﬁlt 1Br SF1 éP‘éS‘écﬁéISPo neel The@Pe cdn Lartiomlan at
case the |lipase r@mwlnléigi conposition also contains the dival ent cation.
Al ternatively, t ntactln an,be in vivq,. in which case the cells are
pref erably g‘ﬁ AROYG: | EOPPYI5ERLILTSI e EEFI‘I EPbes dsedSand
the |i posorrepreferpbéfyermq odinx | metarial gétaviggra eBlioren hamdnésposianal
bi oactive ag elqigV C { I tl s_i: pon
can deliver ?ﬁ%r %%gggl cgl ﬁ:r&/ sY, qr%:%'l]pcél ca %%%q@%%eﬁ%n%ﬁ%ggﬂék'

t herapeutic or di agn@bei cwééént 8 iafo the dabe 1 verigsmaimal thitknesed

Wi th asg seagapetidogdeyn Otfhéotﬂgtéi'i’ﬁl aggRabl @O is aﬁbf’&@ﬂﬁé@e?{r 2 mm,
treatment with the agent. Hence, such deliveéry fusion can be used to

di agnose or LPEaCXPHBLfmBME the Fhichknesssgangivagpydn (ﬁc%ﬁ@?FFﬁnWilFBr
15 exanpl e, thberéqmm{edcmﬂmeag‘s‘l icted with an infectious microbi al

di sease, e.g., a vir terlal i nf.ection,, cancer

breast, colon, |ung, \Pa‘—?’liq%i%CU1ar Y o PRPESPE 18-S Bt Thnd Br agoFleXﬂ’?e
i nf | ammat or y foorddi grade es:gll,cenme arthat t cencopeli tpadilymerizesi adt oanbieat
0l sor dgfe SUCR e ARUIRL Of Syt NEG! | RpBhel BUETENLE db??SES e 2RGvA71557%

t her apeut| cal I y-effective anount an antimcrobia I'’cancer or —anti
20 inflammatory agent can be delivered to the mammal 's cell s.

The delivery of liposomal contents to cells is facilitated by the

i ncorporation of NAPEs into |iposones, as the NAPEs can destabilize the

| i posonmes' bilayers in the presence of suitable concentrations, e.g.,
physi ol ogical, 25 of cations, or at an acidic pHin the absence of

addi tional contents. NAPE- medi at ed destabilization can even lead to
fusion of the |iposones to cell menbr anes, and hence for direct
dellvery of the Ilposones ~contents to the ceIIs : Fu5|on

4 [ 1 Ol NN



25 *  As shown in Figure 2 herein, incubation of N Cl12- DOPE/ DOPC

| i posones (70 nole %430 nole %9 wth erythrocyte ghosts, in the presence of
3 mvl Cal[err]+, resulted in |iposone-erythrocyte binding as well as
l'ipid mxing. Moreover, results depicted in Figures 4 and 5 herein
clearly show that a NAPE, e.g., N-Cl2-®©0OPE, was required to be present
in liposonmes in order for the 30 |Iiposones to fuse with cells. Furthernore,
results (see Figure 8) al so show t hat bi ndi ng and m xi ng, and hence,
|'i posone- cel lpTfedsiie nEAeOtLlE dthéP e Rds e8LEi @bne or ﬂatekeaancabi QRed
but at an acidic J\fg BSTI TUTE SHEET

( RULE 26) proviwsdgkhgigdhey have the specified ha:_rr_' ess, are not
PCT/ US97/ 181%%ritating to the skhhsSoirntdet mutond Imdmbilmideranddhastoowd
fromthe foll ow.n wever . those of ordinary skill in the
art will read"q’ﬁ?‘%r?d%rs&ar?dl trf{lﬁ ?%%rélsm exanples are nerely illustrative
of the ifivention, as Thefitndse ih chr beaifosmeid dy Hepasiving heibiacose. on
Exanpl es i ai e Sehai L4y nﬁ#}g{@é anine
(DOPE), di ol eoy £b- EE%SEGEH%?%?/’IQ%J?; o?hgwgn%e pur chase rom Avant i
Pol ar Li pi ds pg;;s:(bﬂdqab;}g; é}ari;q_gular injection moulding.

N-(7-nitro-2,1,3, - beperlcaazd 4nd )mssm | eybpet DanghaMm ABpired( 89¢) 10
(NBD- PE), N- (I i ssam ne_r hodam ne I fo phosphatl dy/ et hanol a e
h b oree” Shks et

(egg) (Rh- PEFam ¢t %’FF‘eﬁ‘PEﬁ rHBﬁﬁm

wer edpénro: h?s eﬂrgarsyﬁﬂgnltﬁmé I[cﬂ:fst]l%r@bsesm Eug@rm:em (Eigaeehy) eaengt;lculted
nonododec rr r n e r u S 0]
oy H st SR lond bt | 5L 8 £%t8" €nB158BE%SY bEOThe
- N-[tris(hydr &opmichy| Thedey |is Xhereferdaresimpediventi to the( paspagess of
purchased from,Cally %’%ﬂ&l%ioié aelfr‘ﬂnaééf’&'r '&n&‘nf'.’{ﬁé&rﬂge"@ﬁnoea

pur chased fromAIdrlch M T wa . Human pr ot hr onbi factor VNa, and
factor Xa were purch§§€@nftr dﬁ?%ﬂi’iﬁ% Ré@ea"rlE‘h E&SGF&FSPF§§I'YI eesykemt RE

Bend, 11N . Saioresipitdlie- Miggery tepdnidd dshovastR4EC ke bidtuals goe the.

ol oot on | PLoprelein Feaipe 8t T Sintaa oo Be SRER ki o8LR, or

Char act er i zatfioan c2implete obdﬁ?E:tchcxscﬁf/e:he niHely eis ] 16680edyinOageéaniol )

t d f
o 5 (o SOt AR SO (Bt
chr omat ogr apPa1AtE) 1énaltyl?éil sl‘ﬁﬂcﬁrvekﬁ:t I'R—:he bagg sehpele akergve af) 3gainsgg
materi ges. ThheS Postiir WIS phaRM tf@ and ! €8t dEen8@ssPYs, f tvbid chy

flash col um chyonat on | i (230 400 30 mesh, Aldrich,
M | waukee, 5&’5 ?’%nép%\%ﬁtib?aé? of CHO [err]/ MeCH, 100: 0,
98: 2, 95:5, 90 10, anmtte80:dvidée desi rartordgoesmd wdshpodilesl ahdvention

Concent oL ed S LT S R BN > ShaSBLER | BB

PCT/ US97/ 1811in area B which collapse during sleep. The 7flow of aijppdft
of CHClIJserr] t@«l@eetflaeeselelgdr@g Vase PESSHtk W OMEHe 8l améﬁe[sﬁa] wiBhout

syringe filter (0.2 mcron, Fisher Scientific, | vern, PA) to renove
the silica g&OlSther removal of chloroform the pr oduct was
| yophilized from cyclighexaseogtilnce chathct eiﬂdtﬂ@bby m'ezsttﬂrrenuclorfar the

magneti c resqQnanc err uker .5 Instr I nc. MA, ..300
Ve, D01 [ or APVEREAORC A1 oPBRFaGRURERY BEi 3 BoREE FERE e 2 p e o
from Avanti B@l andi phelslips 11. Exdingl ef 2r=tt) Eeposhrwaﬁr epentainetres of
NBD/ Rh Jabel | ni ]%m:% r

descri bed be?g’ree% Peygr 2 eﬂrﬁ%&gér%(ﬁe contenf%\ﬂ;? gh?lg%ggeférm of a

i ncor por at ed bush % geinforesnerhcBrdepfrem ¢ Matasial ey othane thpt

N- dodecanoy! ofi alfoytube 1%@8&&@&&@@%@@%@&%@%&&%& % déeheayl

phosphati dyl ¢choline, in 15 _chl orof or d under_ a nitrao en sfream
Do o thi n 11 BRERbn bas (e FERER Deafdal bREuHRISRARIIRAE ob 1 B

relsi dual soI \FaBiresTheutwairdsf | towsedst e dlslttyadr aéﬁd W drid TE};&ebuéice&ed
sal I ne TES, DTA,. 154 H 7.4 rpef. v exkng
was ap&l I ed 61c§r?§u9%a‘°(’:% Ié’rtees‘:r?yd?ﬁ%ﬁ C’é&f‘f Thg c?g Pes ofé)rlrlé the
freeze/thaw in a |iquid nitrogen/room terrperature vvater bath, the 20 sanple
was extruded ten tinmes through a 0.1-[err]m pol ycarbonate menbrane filter
(Poretics Corp., Livernore, CA). The resulting |iposones were stored at

4 err] C For dextran-encapsul ated LUVs, no fluorescent lipid

| abel was used. The dry lipid filmwas hydrated with 50 ng/m TMR- 70D
in 10 MM TES buffered 25 saline. After freeze/thaw and extrusion, the
LUVs were separated from unencapsul at ed dextran by passing through a 45
x 1.3 cm Bi ogel - A5S0 gel fi I tratr on col um (BI o- Rad Laboratorr es,

) o, o o




and 2 MM MgCl [err]),the sanple was incubated at 370C for 40 m nutes. The
15 reseal ed ghosts were' pelleted at 1750xg for 10 m nutes, and washed
sever al times until no henogl obin was observed in the supernatant. The
reseal ed ghosts were stored at 4[err]C and used wi thin one week.

Unseal ed erythrocyte ghosts were prepared &s descri bed before (Steck & 20
Kant, 1974, the contents of which are incorporated herein by reference).
Briefly, erythrocytes were washed several tinmes with 10 nM TES buffered

saline to  rdigifdtedieti™® §ndcahi t el hadeThomelAmg VWaAckoIvnRerdad-i n

cold 5 nM Na[err]HPJ err],, and spun at 14000xg for 15 nutes. .Th
osul ting peEEaneaIaEne) ROLHEERERE DT B urAROLRRE cuBdmtdaTNt
was clear. Theatersied .ed ghosinetakr es@chstag echlumidicuns arr bitfit@niaim can
4[err] C, and u w thin one week. Exanpl e 4 Fl uorescent Bi ndi ng
and Lipid M ﬁﬁ‘g"“q&!ﬁ% usey. For each assay, either 100 nnol e of
| i posomgs and 5x10[ edr] asroandagmyg evidth ayhother oimporhant efeatuirgosfntheand
1x107 U937 ' I . r 0 :
%ﬁ%t@gﬁﬂ%&?&f he iR %JffléfféﬂgefmeP nggvlh.%ﬁ g%@g is

[err]] with sal 1 ne. For assaé t \ equal

S a
vol ume of 50 digngaadhat tilis cHiatahiend eEothe EWbeal einggrdgr to filter

SUBSTI TUTE SHERET Hufldlds R836)the airVWhfA81481%%rough a filter part 3 of an
PCT/ US97/ 18112

. . . . 9 NaCl_,
0.1 nM EDTA, 3PRTPPFiaLsy Matsiciae- gt M kter elﬁe?EtﬂF%é E8 Fhe hage 5
final e of &y ,amndapptopaiatvel meanefl. 105t [ éar Elssehftd all xtair eephace the
i ncubated at 37] err. . indi cat | fefi i . Or Wit h ,
di val ent cat ino?‘)ir?Is‘_—’l.e'L e c%lx?%ﬁgey mﬁ%h&ﬁgghéﬁééggf?% h%egs?ﬁ%hgl%ﬂng 8&" g?l e
3500xg to peldiat, giisstening 300xgndo weatmigig Ut 6 0§87 the |absames uaboany
|i posomes el dienpyEde i t Rphe, SUPGEAREA Yap 3, t{?ﬁ}q outPethét 1889ngeal

resuspended in 100 [err[{ of TES buffered saline, ow ng which it "was
transferred 8% racheal cBMCAUS TetPplare anduhg | daviFrgoMueitherak ule.

The 19 ot alweldl WA dratid®. CUpREt einhalédTduring idledintwodl® avesapes aof

three identi %al .exagvhr]{__enjgs unl ess_ ot.herw se SEﬁCifi ed. 10, tati

Li pid m xi ng F&ted ™N HBRF I?%orsl?ﬁre Shha® ¥aS%P8&“8hEs§F% gFion

U937 cell s wadl meaggiigdyi n 10 nM TES buffered saline by the NBD Rh

resonance ener gy trarﬁjger RELL -aSS@Yn ( Staiek eJ;,aiz&B%FlQ rms 1 N& B be
Al p

fl uorescence was recorded at roomtenperature on a ascanferr] 15

f1 uor onet er CoMTFRtAEWEK vaious, makeydale. wi tIn cShienpRedimert ndt
The EXCI {2 Seay ehANH i WnSridb TN anwhulldrd 20 23 Bandgassh f icheer
(I\/lelles2 g,i ot, lrvine C}% to fu theraref'. e tﬁ%gli ht beam Th

e ssi on waverdhsih BREE 3 183PTaRed  hTHeSH00 4R HPBFhasar e c7 LSORS: t
G ass Technolmeghessynxiigiehe EApm, sudieabBR fPUOr dPodyceVidiyh Chéslrlive)

prepared |ip -cell m e, k. i i q;“g@&-i i

al so nmeasur eg%%h,ggnd%é%ﬁ%ut?fo%%%% errr% 0 gllé\?é' i3 PE%QS&)\E%%d
100% | i pi d nifibrgs.r dupecether ynatrasialgocasc decaiasd proviided thatpEbsgnce
of 0.2%s( er gbfl gidtl Wapeired die My € &f POsPA® PhNdi ngrhiBe greichabean
wavel ength was 56Q _nmwi th a 55020 nm b ndpasi%;nl | ter hérl\ée(ielse,s G iot,

| rvi ne, empted lakdone ringida e thfie tHOGtL b imh Ehgni ARV R wakelehben
was 600 nm walfldrdment ithEd i hpasentl) | t eThé SEIDEér Gase Fedibnpirefeeably

Duryea, PA). _ The fd uorescence level.,of cells. alo in,the e ce of
020l er ] EFEPPY AR (StorCeaghis S¥OPRAPRERoTRE Ry T oreds checcan Be
freshly prepaede ldfpddswe-lddd thethase Wasand the sceimboucedenh 6he
presenag of 0. 2% O el Idldidd 40k VELk fnd OOHELIERILAG oTHS, the CKEBE'E @hn
lipid mxing and bi ndi ng were cal culated as set forth herel nbel ow

SUBSTI TUTE SeERERllguLbezeprovided \gp odjheiogll of the filter can be

I[:’gl\'l/S USﬁIZ; 18é%algg§]d, I&Che I\?Oilter %yeln being fixed ?Lzéoremé{)able.

- xRo +NC - % |ipid mxi = X

and, I the” enbodiMenuinovicie natp FrEe) Lahagon Ryal
%i nding = 1@hape in cross section (figuRerBb)- wRER outasbé@eeidimelsiokBD

fl uorescence qf | e; .Nc: .NBD_fluore N f | 5.4l one; NQ:

fluore gence‘%f ?‘?gﬁﬂl V lg%e&% eaPPFB%%%%%g? gg’l Iolom%;'i‘]l! ulrié,ghNSD: TIRrBDlgR extid?
fluorescence of sanple in the presence of detergent; NCD: NBD fl uorescence
of cells alone in the presence of detergent; ROD: Rh fluorescence of
freshly prepared |iposome-cell mxture in the presence of detergent;
RSD: Rh fluorescence of sanple in the presence of detergent; and, RCD:
Rh fl uorescence of cells alone in the presence of detergent. 10

Bi ndi ng percentages for ghosts were corrected for the residual unbound
fluorescence by essentially assum ng 10% of the supenmatant renained in each
pell et. Therefore: 15 % bi nding(corr.) = 1.11(% neasur ed)

. o T S o



Corp.). Exanmple 6 5 pH-Dependence of Binding and Mxing to

Erythrocyte Ghosts + Eryt hrocyte ghosts, prepared in accordance
wi th the procedures descri bed above, were incubated at 37 deg. C., for
1 hour in either a pH 7.4 or pH 4.9 nmedium and in the absence of

di val ent cation, with N Cl2- DOPE/ DOPC §70:30) |iposones, prepared in
accordance with the procedures descri bed above. 10 The extents of |i posone
binding and lipid mxing was then determ ned, in accordance with the

procedures d ﬂtﬁﬁ% aPoyg. 16 mm wide andedpproximdtelse experhights ahe
presented in ure 8

SUBSTI TUTE S rtq;\a&rg z%e}n differ acco:@@.@%/ '1%1556 size of the tube and
PCT/ US97/ 1 81the material used for it. The flattened or ov&2 section

CES Akok S, I
Phys. Li pi ds BE AR SRtees. L antecheréfpre pff 485 2lowRack T SN
P., & M3l er suEfikidrit992ywiPhout Maigeding road flow afSAady, 10078010RE.
Bartlett, G fgo \fﬁérg)lg S@h.%\l’lt Qﬂamth%s‘be/*ﬁﬁ:ed' wgfl[t {:bmgr)ﬁ\l:eﬁl du@q.rrfd S

M, Paspal eeva, Kreuter, J., Harrer,

(1991) Bi ot el omipi . ¥pbehehat13n36dgugs. 7 Eémzdltaenf(&%)otf Ehe r—uéaeor}
Mechani sms. GRG RIB&S, t@oﬁﬁeRahQEorggLof mtﬂﬂboﬂ? a¥e 73968y Bcadksmin

Bi ophys. Res. Cormun enmopnor di k . Kozl ov

Mel i kyan, . G & erAb‘E?ioF‘akF tée tion, o thz aév vige %eé(ﬁg%%%fso&rﬁ m
Bi ophysio ACt 1Y, @S -ddhpar {iny, f:[‘guxie SDJj.khtfagu:&e 7Lai, M Z., Hong, K
and Szoka, F. C (19 Re 4 3 S

C, Zech, L.. & Bl ume o103 trﬂgn%hh ogh% S st?t'aI’z&g 4fapled yo RhAT

Carke, N. Geadimzpapiedt @y Fsmmlmamt;hma ot o:hg 19:@ylmaémemﬁyé of

Lipids 17, thezzgugéz 1 @nehatd. iR gﬂﬁﬁgnall— o232k JaokB! Indt OlabukOl,
582-589. Cullis, P. & de Krujjff 1979 EIOChIm Bi gphys. Aca

559, 399- 420 agaMWébthﬂR emg@tt{? atke, WWC &ceﬂ 4/ gausg PAiN PIsd)

Bi ochems J. Kihstib-3¥0coubBinggo, Abcdrdindly, bHhe énBe 4Vasirthgarube A
(S%Jgg':l)"? Tall-gcgllqﬁ-:s]tm Bi hys pﬁ}' ac1:|.'111i4 with s%%l% 1s6c1ssors To facilitate
PCT/ US97/ 181]:2113 cuMﬁﬂBj,lﬁﬂﬂchls embodiment, the proximal e2d 4Dwigkihees.
N., & Papahadi gpo ) Iy Flui g

Princi pl es ( 0| a, %ﬁa% no&éﬁ)éé PQ?%@& QJ&% 2311%15 éb&:%l e'?n @élgir(gsg (@Q@%{@
Ellens, H, $SlegeP, specify A@lF%réacAllt?&&glcé-‘ttFlng_f sgorfihat  the; équth\] ,

Qinn, &, &can kﬁ_ergd’a tJed(;i BS8Pre S DeEEP St ry 28, 3692 3703. Ellingson,
J. S (1980) Bi ochemi

61/6-618 m d,
Nat ar aj an, & Sch ﬁallli é é %’)e nggﬁenjf' Bit&?hygase ERe%ndC&rﬂﬁJ .
90, 628- 633. I:EppﬁfoﬁedfentNaaatuﬁ anheV tuBehm.d,cdn Cbe &eSatfumbed]. withD.
(1980) BI OChI 8, 42043Q, I{: ]%rgaé ,
(1986). BI och&m® s"%r é‘%ffe;%l%@'n q-T]—ael gg%son 19§(§:ﬂA I% I oC emést r:"[l):S
25, 5819- 5825 rlgiahltey fior rexampleswiresp pkateg R@bpﬁbgﬁ mﬁtea-”la(lﬁgss)ltJ

Lab. Cjd. MGplpd 08n/ lthtelfiDi PEinkbréemeReNsSin RENY , w¥aikK, 8 D. thé Widee,

J. (1986)J. %Ei\:lci/ol?rl otlhe 1rQe21ng'orcement 6, or outside them.

A fixing system is desirable to hold the device in
the oro-pharynx during sleep. The simplest system uses one
or more elastic bands 24 passing behind the ears, the head

30 or the neck.

Figure 7A shows a variant of the device in
accordance with the invention in which a cap 25 is threaded
over the reinforcement 6 against the base 5. The cap is
made from a flexible material, for example the same as that

35 of the tube, and when unstressed has a more or less conical



Gay, G*M, & Yardley, HL J. (1975) J. Lipid Res. 16,441-447. Guner, S.
M (1985) Proc. Natl. Acad Sci. USA 82, 3665-3669. Hargin, K D., &
Morrison, W R (1980) J. Sci. Food Agric. 31, 877-888. Hazlewod, G P.,
& Dawson, R M C. (1975) Biochem J. 150,521-525. Kuehl, Jr., F. A,
Jacob, T. A, Ganley, 0. H Onond, R E ,% Misinger, M A P. (1957)
J. Am Chem Soc. 79, 5577-5578. Lafrance, D., Marion, D., & Pezolet, M
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SUBSTI TUTE SHEET ( RULE 26) THE CLAI MS 1. A

phar maceutical conposition corrpri Si ng craiMg a) a phar maceut ically
acceptabl e carrier; alnd , % gosgrre havi n I d co on%a

whi ch conpri ses: - Device * %g¥ aFl L? ¥t h3h FEP
having the fepndes 4dfptred Ot ber pladad CiJR[ ehe] oro-pharynx and in the
CH err]- OP( er, CH ert. [ err ] NH: rrl, . . (2). an
2t 11 onal | Eeq ouccal T ERERGR A MEEd T onae e, cqeripes 3k
IS | nderiendemdnﬂomajrrmrp: havi ng the formul a

~AO (CHerr])[err], GH 41 ;5(% i f;r g%sralhgﬁ%mw
- CH
O GGG ek e LG NS C i 0
equal to fromzkd O(ﬂ@ of the taﬁghé 4840 i@¢g Qﬂ.éﬂup%ﬁdegﬂéﬁeéﬁsf 6&&" bft o

16; 2} erq or an int Kggr equal to from1l to ; nd is
zero or an H’fg‘@g U IC¥GE¥ oAt o0 10; for each of Rlerr] and
Rl err] iondependent | y delimfoyginlg nihednan? (6) n3nea?ndsaidd diskfl +end and n7

"G2n8 N9 | S ARSI QLU IO LA depd O PP FCcRE LEES! 02"Erg! cdR

n3 + 2n4 + n5(12)2w61d+ttﬂe 1 ps (100 arsdasplmegveevent crushingl saddf tope2

to 22; (1yeach of n2, n4, n6 and n8 is independently equal to O or 1;
and, the |ipid corrponent conpri ses a destabilization-effective
anount of the N acyl 8° thatrplﬁ?s"gﬁ-’rﬁz’fl & then SrATRNR YN [ 8 &5 REtdsRto

|90 mol a% I andrllillfl% |éD@§pﬂﬁgLaﬁhe airflow (1ot)) lpr@&h&eaaw | etie Olgafaltie@t
arge unil anel | ar 0SONE, erein est.abil i ef fective
arount of {nEARAPE TREELIE UEERRSE ihiAe ERqbibumsp the CouERILES
f usogeni ¢ whema heheéi posEredognatireasnd of t fthe tlaaget (1)t hefpridsentenghe

dival ent catlqg Orwi‘i;hér foé‘lé%z%e” & pi Aout Jgﬁsfﬂﬁp%ﬁfﬂé}{ B'fa' m

1, wherein for bdth o east one o
or n8 is equgunreunding. so ‘él§§ﬁ§@5|%norp®'¢t3b¢‘a1%¥2 thhematt e&éﬂa&e

Rierr] 2and R@w)], ithe base (1@) OdCHigs r tohghie] bald-Ghd Gherihyésl ewahl
(18) . _

2. Device according to Claim 1 characterized in
that an extra-buccal base (5) is attached to said
reinforcing means (6) and adapted to bear against the teeth

25 (12) and the lips (11).

3. Device according to Claim 2 characterized in
that the base (5) and/or said reinforcing means (6) are
made of a material having a hardness greater than that of
the material of the tube (1) to increase its rigidity where

30 the teeth (12) bear on it.

4. Device according to Claim 2 or Claim 3
characterized in that a filter (2) is attached to said base
(5) in order to filter and humidify inhaled air.

5. Device according to Claim 4 characterized in

35 that the filter (2) is fixed or removable.



—Tthe—conpostt+en—of any one of clains 1 to 3, wherein Rerr] is

C(C))( C(O(CHerr])[err]CHerr] or -C(O(CH err])CH err].
ﬂi@.ﬂmmmj) ,I!l;)f claim4, wherein Rerr] is -C(O(CHerr])CHerr].
any one of clai mslll to 4, wherein the N-acyl

phosphatl dyl et hanol am ne is
CHerr]-OC(O(CHerr])[err](CH=CH (CH err])[err]CH err]

CH OCO(CHerr])[err](CHCH) (CHerr])[err]CH err]
CHerr]-OP(O[err]-QCHg&wd && %bb&!th%O)&&Hbeiyr]dﬁer ro]fCHEnér loreceding

The conposition of any one of  cl wherei,n th

phosphat i dy| et}HES o "f\EaEBﬁ’ﬁiﬁgsl%t th@ﬁs’f’hﬁbﬁﬁf’tiﬁnrrﬂ etg} o%"% q]I)pI]CP
CﬁnpoEentd | Blatteleﬂ'é@ ctraﬂppﬁoﬁ@@ af pé@.s?gé (herand therdfomd an air
phosphat i dy anol am ri.se r t %10 t .90
ol e % of theéﬂ?vﬁ%t%oﬁ‘ﬁs}?eﬁ?e su c1en§: v?@l'?ot{%’ 1\%19eg9£§ l{‘hE fal%Q«P 0928
9. The conginsi t(l®) oéspimated, \swerthatt Hzhe\ fdpw is silent and the
phosphati dyl e a S t 20 nole %to about 80
nol e % of the&(%@%?% ﬂ;nﬁell F01g9§g&i &?ﬁg'ﬁ@msilgg tion of claim9, wherein
the N-acyl phosphati dZ/I et%ﬁW@nﬁﬁ@Olfdlng d’ei?rpﬁn¥e§r’@l)o%1f 73aidise I 5P the

l'ipid conpon racéérlzeah%.rﬁolfm' tha" Xngty efe tﬂ‘ie Ckabes (11)t 0ci8. be
wherein the a dltlonal l1pid i .phosphol

I 12.
conposi ti on cA9¥Peed Lo ﬁHéFeﬁP"E}hePﬁ‘lrr&%ol dﬁl“?]é' pﬁb‘é"ﬁﬂ'é‘ﬁ dVFEho’r‘?%e
13. The cor@gﬁxim@n ehdcla)m 12, wherein the phosphati dyi choline is

di ol eoyl phosph t| Ichollne h onpos;i t e gf
~claims 1 to 13, havin %c@ﬁﬁ&ﬁ&#"‘-" tl ecfaﬂ}?rl%s eﬂgrgékgg %ganoyl
phosphatl dyl ethesnol bheneproxmnial eéndl eofl the tuiblqaosdﬁétl d@shgrotghes,

The co al Whey odsCapayi fy and facilitat
phosphatl dyl gﬁé#]é‘%g%oﬁé B s@elﬁal npr i ggésgagbﬁt 70 erI e 3;0 gfn t heacﬁ plos%rr% S
| pi d conponerﬁu%lﬁ?dn@ ol eoyl phosphatl dyl chol i ne conprises about 30

nmole %pd the lipid C@”polﬂéﬁice atlordilke t6oHRYSidriedNnofoiclelimsn 11to 8
wherein the _additijonal

sphat i Iet anol
17.  The con%%??‘?%ﬁrb?egl gfﬁn%% V\‘)ﬂ'é? eFHb?hggghgﬁsplﬁ? %y?gt ﬁan@neefﬁ* e1s
sel ect ed noniﬁrj)glﬁhmag:remiralcou:ﬂsatst imsg rodntimnstast efiol dche skin and
phosphat i dyl eéﬁ;} %Jh anel! RALAT HaK.cBRIRONELT BHLT B?BQHEH‘G its
pal m toyl ol ed osp anol am ne
phosphat i dyl e$1hgn@|hm:dgess belng in the range 10 to 50.

2 20 10, Device accordlng to Claim @PEHQEHEHEriHEET in
18. The conposition of cla phosp t| dyl et h o\}am ne is

a phospHai d‘}h%tﬁﬁﬁﬁ?’éﬂ?-ngfcﬁﬁ%gﬁl‘ (&? 1oty % Aed 31T t he
group consi sti ng1 of ﬂevacboa;zbbcrdangds;o pn-lyyemﬂn@fl efieCyhyjosl 9, to 10
ponaIkyI eth rs._an angl id o] i of(19ny; 9

cl ai s to 1 %]6?‘rﬁ€?]§f‘ﬁ8d l?;wg ?‘nggﬁr%l el y sel e t 8‘% e ?:uéﬂr%ltt%eggr oup
consi Stl ng ofreimfbodedsyithl anpotbept materdaddsoamedidat ik rigiglity The

conposijgon of any ongyof gL@kgE icEBragngorHH'a'ii;ﬁgoﬁebbﬁaélh\iﬁxs &8 11
sel ected fromthe group caonsistin antrviral aent S, %I bacteri al

agent s, charaftRyaredgerits, gh?FnedrH astPElygent s 2 H‘Frf‘ﬁamﬁY%‘F?’“
aggn_t s, radi Od:é\'bﬁiéﬁs:mg elaB&ﬁlbOBaﬁde Qawou:tmlhféwwcewﬁh oo (Sdsand 4
nmydriatic conpoun ronc at o oca [ [ [
sequences an(rng‘g Bté%{i| te Ibeplp tg)%h"m‘; HRT hoa” gﬁh \?/’tgra:af]é)f;%ega% ‘?]g/e
agent to a ceih whrddr cdmpr hedd colné acdevigee hen the erxédtpharyhkr odwring
the conpgsitigp,of any one of claims 1 to 20 in the presence of a

physi ol 0gi cal “concténtration of a cation or at an acidic pH. Use of
the conposition of an§l3oneDngéﬁalworqléiQOt@oﬁnﬁ’hé’I}ﬁ ePhr &ll'ieorp%?‘:%dlng

phar maceut i cali g PNBOUHE ri-teri £ | ¥8' ithgta i eapt | oaes)agggt ;%ma:mmaal 6An

cell. 23. The use of cIa|m22 wher ei n, t e |I‘8 rr& I tionall
conprises a t&Rryetitvpe (1) axgpafy the jgein eﬂﬁ‘ée EBL oI 7T 22, efth
the mammal i scBéf Liipkedppoing oattdowand \Hadrisian the | i posome

conprises an anticancer effective anmount of an anticancer agent.
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