EP 0. 269, 420 BL Descrl pti on BACKGROUND OF THE | NVENTI ON 5 The present

i nvention ks directed to a method f &P O0R6HT20&1 i ng the transbil ayer

di stributions of ionizable |ipids or ionizable proteins in a vesicle

bi |l ayer. Mimesériptiohcul arly, the invention describes nethods for |ocalizing

i oniy_zable |lipids or ionizable proteins to either the inner or outer

nonol ayer OfBAGKGRQUNE ORTHENAVENTIGS or to that of the outernost bilayer of

mul tilanellar vesicles (MV) Iin response to transmenbrane ion gradients.

Li posonmes ar e Theprpsentimientiop isgliseetéd ko gumethoti fol @pieallingnbertanstiiayer disdiblitivhsof logizabie lipids
ent rapped a@gUewatle proleinain a vesigiebitaye Mo particslarii the inwentior desaibssimeithodsdarilachlizing ioni-

( possessi ng Zeblefipiyprdonizabiepretains taekhaytbe innes pr qytef menolayes pflunitamellar yssides qrénthabfthe ke
struct ures CHgmast @V?’i’éﬂ"'l‘i aiierIvesigss M inisesapnse tsitieaspembranedengmdieatsar at ed f r om
the next by arH &)°'°sem'e'd Bilayes (rembrangs eantaining areniapped agugdus,yolyme. Lipo-
nonol ayef% ﬁ%ﬂ}‘fs V 'F‘ga?“@ |"GH""EPRP"%P‘PI9’(91“(9’6???‘137"63""?%%[@“4"‘9

regi on. The$ ?? “' f"’“s%paﬁ%‘ﬁmf‘ ginext '

(non- pol ar) 'F °§'s °8'f'p°F 'P' ‘é‘ E"

the bilayer 'y ?‘ﬁ‘%‘“ e} éélséz e{;g %:fﬁ( '%; ?"';t"?n ?‘E 'agtggous
A%

éS Iphas ;gag's g |posc§rtP§ ARt S e towa
ot S0 n Qfﬁyn
oyt o Crahésﬁi?oé ?é:a% Eg ngﬁéﬁg‘ﬂﬂgﬁm&% J%‘P%th a\g%%&gﬁd%ﬁé Ei

the reac- tisgH\ekdeh %Bnﬁéhn%ﬂﬁb%ﬁéoﬁ& $has [PAldd, b mBHEOMSWEA iR Fell’, and the
added, the mRsgiiniiBosomesPHich\Wrist dP mulllIRMIIBr vesidSMIVAS arb BiSpetsbd BindchdhREIKERSS, YK C
consi st of Bthiidub PRRiésthe NRRifd R SIetdpMEnt ofIhE sifldlTBMEtRGiniRinelEP GdirRies Bbribs®BNS -
This 20  t e@apenatjspoitss@y biBBcHini BidpMs) Aetal 185, 6288351087) 49 158 LnikinellaRsiGies | |
soni ¢aj ed uni | aRge uhimellewsiclbsitay B€ producéiRBing ¥n dRmysivh aghaRe by d1hetidd déscribed in Cullis
(Bi oc i m Bietgh| BGT.US/87I00238 13Muary 16,0885, drififfed 'E xtrasivdl Teahhigue fat Riokdcing Uhiamellac¥dsicles’s .
Lar ge uni | avesitiesmade by thisdechniqug, LLYEDS, @ckuaxtntied sndagpressuresxdf upl i about Q0 sl @8 MPapy
a net hodzﬂjemmwﬁmrb@alemembreneaﬁlter ThesgTedidies 817y RERBBed toal Isasi pneTréeze 2 Bigaw cycle
entitled " Eetiortethenxtrdsion teghniqye: ﬂilmwwedesn@emm@mlL\elﬁ-wgﬁm.égmaw%é?&?l es
made by t hi sntited"Mitiqmellar Lirgspres Havingdmerayed Teapeing Ffitiencies.essur es of up to about
700 psi (4.8 Mogthergigss °F'FPP€PJ§?|"'§ pbeused %m@aweﬁwmamslsvwmﬂmwamﬂar
vesi cl es rmfd'&%"'ﬁﬂ %?ﬂ"é%ﬂ‘?d%ﬁ“@’é’ﬂ%ﬁ@'ﬂﬂ%ﬁ@’é‘?’e

80? sg togpuntam etal and

extrusi off t ¢ . Bt
i E%hfﬁgg% g T el

WO A- 870004

ipt Vil fficiencl
used are thoss 9& Ciddh i%&b&h ?oqufﬁ,' ée@';e%ﬁw,te
di St Ti bufy Ognofilhap wﬁ‘g i{%@m g;%% WO 8401431,
pl uri | anel | %&m.yreams Iy gl gy Qngtﬁerln by ~lifh thef W oS

| nproved Tr %&‘h

al ., ”Dn()ph@&hé;ot‘/rﬁp?&lﬁ éi;ﬁwaiio%o %ﬁ%h&%ﬂiuh&w&%ﬂ?&#iﬁo 2¥atie uE:QM@ fofdlafl thétriwatdt -
and frozen aametaa HaVe bédn Bt liBdsomésS 8 isar biiar WG NBs0MA! Aprif2a! 1987, ¥tdavAies
are exposed pt,gro%aphg.emgsem.c@gveeze and thaw cycle; this procedure is

descri beg i N Brie ngthed fordreparind@heAtefor (¥dididsSinvolk@saiding to 2b aged B iffer & Sditifdnin OChn olddhic
tilanell ar \dioswivaise siasterpcabati obfofiting oagtildygrs inf shiambubhaffieisnt to fém\compleély clasbd
st er ol s and bildyers whicle¢nirap arGiqudshisecothpariment, A swsperisan o npliizmelias wdiciesis fogneth by shaking

| i posones; Mlmd’héfpmhdngpf@sdes}dﬁmme aqudgB- bisf@ BISD@Btains i cautterion af theagls |
entitled "Stnsoytiasal Li posones”. Mayhewetal ., WO A-8401431, published March
14, 19854 desche Beplication:af prerpytashe sugrepsian tqqecatwvremowthe refg ugh a French
encapsul at i mgsyurrael (Frengh Rsess) cs Braugh aTBeRSf the anntppristaRete size il sarverd e BriBlarpeliprsterdh

deri vat es tWE%"PGP““R’%eﬂa”&s“’\'F&N ety of tocopher oI s and t'hei rwat er soI ubl
derivatives ha P'B%%'H"‘te iop preYides ?ﬂ{%fg"""é" egaply uy "a'ze“ §e
Apri | 23,_1od¢nsoiayerasymuety gflieid | 'ﬁ ﬂ'{kjﬁ'?’"’r‘:m"@& 9@8?“‘&"8’& ""e'!h Ly s"‘"’

nmet hod f 8°r Qigfdﬁﬁ Wﬁ%ﬁ:ﬁf& eﬁ;g@ hea§m eE" stu&Fl é]ag?al%rafter-
rol capa

buffer a sal, iRoS r|va
%Ltﬁ‘ d '?q
form ng cl osté' E’f}é‘m n an mount suffi ci ent to for m conpl etely cl osed

bi | ayers whiggfinARY cRRHEMN s conpartnent. A suspension of nultilanellar
vesiclesgs ‘f‘vmed—by—yha@?g—twhe m xture. The formation of vesicles is :

facilitated ifyrelpressl iesHish doudib&y metlodProEREKn IipbSorhdatn WINAHLdidttbition lof & i6niZaBtb t
i N sol uti on.gpidér protein compshemBa b GahtrbiRPbedbec RIS MENbIaleds df the ouids BilaGdr 6f tiiNpasbmés. Such
soni cati on, dikib@i6h inkyte@adéxb bd dapmmiedic. The Rfosnits OfiBIvantibr ravedn ofterbizyerwhict adntains
(French Press) or through a filter of the appropriate pore size, wll

convert the multilanellar sterol vesicleS to unianellar vesicles. The
present invention provides a method for producing vesicles, preferably
uni l anel l ar vesicles, that exhibit transbilayer asymmetry of lipid in
response to a transnenbrane pH gradlent Alternatively, -M.Vs may.al so be 50

Risara

..... ] rrmst b|Ia er. There IS an




EP 0.269 720 Bl an |on|zable lipid or an ionizable protein in an
asynmetrical distribution between the gpgg&ﬁ&ﬁgﬁ of the outer bilayer. The
ioni zable |ipid nay be basic, as an am ne suc as sphlng05|ne

or st earyl am ne, ci.dic, as, | n the hos hosphat i dyl
phospbat i dyI in : @%Ie IIBI? - dﬂn em b tion tw?qqgvefng:ﬁ %as;ut::

such as ol eic oi:,?m' argm?jﬁ h;‘sgv@na H? rcard IPBTI%rosta”lE?Zm rthega%yacidssuch
i E ionizy u?‘g: %%tc Ry %g?f%s sed in
‘31

Several types Qf LI UOSQUES
iﬁven s%ch &'FA ?l%l

i nvention, §uCkeaS kA

may al so be &aﬁ@xﬁ&BﬁH&hQ& ! We@‘%ﬁ‘eh @oﬁ.@sﬁﬁk’i Mrﬁl Meua ' pos

may be unil anel | e hﬁEQ&neElrﬂa U Roéitaill B YioBdtivda @ the bﬁa&b@ﬁ@ﬁth@éﬁnﬁ%@fcmﬁﬂdﬁe
t he bi oactive m&meshh§egédﬁmgérda%mamb¢h@s hJ'rths| | posones nay be

adm ni stered to rmhampabdmes dthe idvntdh B8 RiltiarhBiRAr driuflaneNar Mulildmdilargipdstivie Thay 68 madedy
mul tilanmel | ar aiy shetiol &ntedn lircthe ariMntl ntiliderSPLVsa freezé {0 SIRWMLVEREVE) @and tarla. Unjlanidllar lipo-
any net hod knowsmesmay becfortriet byeefebezerand thaketeSinlgiistollofvedy ae examslort through bélycarborfate fiiters.
and MPVs. Uni | amedipbsames ingyrontain biesstivemgentscsubtoasrionitatite/drugsf Susicipmzabie drugsraay themselves
t echni que f ol | beleatiethiptodhe lipgsomesapaording korap ieg bonpentrstiomerhdientaceoss the hilayer Altefivatively, drugs
| i posonmes nay @ensimpinbejpagedduringthegmuenus entrgprusnt dep of hnlipesaniedonting racedie, djposomes of
i oni zabl e dféug¥e irgntienesyatep bedshyristedderined term sterageriestabiq fmiyntd shysestion and ep- The liah

i on concentr at WW&B?%’H’E“W&@W“P?@%?W‘&P@W“AI ternatively, drugs nmay
simply be | oad E 'gl Bﬁ trapment step of the |iposone-formng
procedure. Upo n may also be dehydrat ed for | ong
term storagg in %ﬁ&me% i '.n et e ?f

5 A M GoRe Tg e % %ga F‘Eaé‘ h ereactlono

20 \_, FIGURE sShow ng time cour e

TNBS wi th vesi é I eVidss
determ ned by g;,g?.,ﬁe E BP&h@JaEH maa&%nﬂiﬁg&éﬁgﬁ%g%&%@rophovghgrr‘raeb?tplth g

(open circl gs) rrﬂinétmEze idd o%gtha influeSdedPd prétdhdiast ablrBe tHe 3bule!biidyer (Rierior entrap-
stearyl am ne byedld4@seut medldPbH 8.0 Sdxtehic? DatiiiEmadidaOsH8.5) bR theMdb@NidgQf stediiidnifs ANBS in
aqueous nedi umpard vesideer | or bat hing nediumis pH 8.5 25 FIGURE 2B is a

graph show ng t heFiGURE ardsicgraphishaving labéhing ofplinbosinn to msomwsidasﬁreteeoﬂwbm;eea
(i nterior entr aprappedqequsomdomamdexterionbhthidg Dediunds gt 8.8r bat hi ng nedi um pH
8.5) on t he3%l abelAIGURE 3ffis axgraph shyowing the ixfluepce PNB® tpngradiemacrossdieqesicts bilgyptinigor 8ntrap-
i s a graph showpdrgueousypedimpy 59 exteridrbattjosmediumpti 8.3)uB e [abellingpfephingasinetaNBRADAEC
bot h the inter Vesiceént r apped aqueous medi um and exterior bathing nmediumis
PH B 5 30 FORREAAJEs dragnanayie BRYLHERA TR At 4 168 LUl honiie iy onrep-
gr adi ent acr OSMWH‘W%&‘P@Y%'SBH -eﬂ“drtd“Pﬁ’ft%TP‘?' ?“‘ @rﬁ‘?"&'ﬂ‘ s BL{HO- Jﬂﬁ%ﬁ?pﬁm'ﬁﬁ

5.0, ext eri &

'eI'>I:IF rSalc'? [DSrDS] Vegiigl f %rg ?’E ium ﬁr\g eg%z menfuem g?%n yjoo&ggpg B‘ ntev:':;:
lel P- p eous
an a"lI

mediumis pH 1 hl ng mediumis pH 7.0. The peak

represents Si nd oleic acid (open circles).

FI GURE 4B |)/oe s SWW € g R 0@A to renove [err] oleic acid from
LUVs when bot h t hghekdiévitkg BbrefidtbisaiitRdmpgyeg:ous medi um and the exteri or

bat hi ng medi umpaee - bot BioRbyi pHosphatdyietidhsiafin@ks represent vesicles (cl osed
circles) and olperc-aci dioke6pshosphatidptieine. 40 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Thee fPEl-1 owi nghasftiatidylethatdaoire Wi | | be enpl oyed: DOPE - di ol eoyl
phosphati dyl et P&Aol ani piosP@Rigiserine  di ol eoyl phosphati dyl chol i ne 45 PE -
phosphati dyl et ®&nrol ani meesp@tidyicholine  phosphati dyl seri-ne PC -

phosphati dyl ch&M-ne SIVISPhlﬂgomvelm sphi ngonyel i n BSA- - bovi ne- serum
al bunmin 50 Pl BSA- abureiy | i nositol PG -
phosphat i dyFgl Wer ol CE"‘ISPh ylinositohr i ol i pin REV - reverse phase

evapor ation ved®l e I\/PV““P“"““Y'Q'VFRB‘?ﬂophay c vesicle 55 M.V -

mul tilamel | ar icle Sgydjolipin i lanmellar vesicle LUV - | ar ge
uni l anel | ar vesty e LU\'ﬂ‘:’?’sephasﬁeJ ?m'ef'@?m | ar vesicles made by extrusion
techni que 3 PV - monophasic veslcl _
. 55 MLV- multilamellar vesicle
' SUV - small unitamellar vesicle
LUV- large unilamellar vesicle
LUVET - .large unilamellar vesicles made by extrusion technique

3




EP 0-269 #20 B1: HEPES - N- 2- hydr oxyet hyI pi pera2| ne-N - 2-ethane sulfonic

acid TNBS -- tr'i ni'trobenzene sul phERf 269 Z20 &1 [err] -
met hyl t ri phenyl phosphoni um cati on TNP- PE - trinitrophenyl ated

phosphat i dyl| GEFESRO| aR2-HRroRyethyl piperkife-N2RMa A RBonkfacili Ne present invention are
uni | amel | ar TNBSi-c| egrinitbekzeveatipnonit adige uni | anel | arvesi cl es. How ever,

smal | uni | andTRPAF v eustigitripBengipitbsphidhitrh baiorel | ar vesi cl es may al so be used. The
|'i pi ds that TNEyPEe udrdtbphenyldtixtphpspbatigyiéthanclaraind i on ar e i oni zabl e |i pi ds.

| oni zabl €5 | i pi @kelipesomesdbéthe presat innkritiorrareunitametiar disitles nefelnbly lage anildmetiasvesices. How-
depr ot onat ecevess smal unilemellaevésicies and mpiHiarpdilartyesigwsanay albobetus®d. 0 and about 14.0 in
an aqueous envrhedpifethatma Bediytos rovsent inventiosvaredenizakie lipids: iniable ipidsinclue Hesayhish
char ged | i pi%acidisaaebasisandmay be derotonate propeotangled. atRpH ¢f between abayt.0 andiebeub -G ip
phosphat i dyI g ‘g‘l%’l‘%f""' RS pren PGP&“&'(‘:?’CPGP'E‘H@F"?% éﬁ’qs W\Fﬁ‘!"ﬁﬂé‘g"’s - (SHeh ionigable. -

cont ai ni f él?t '"B é‘b‘?"P??éa“d the amine-
phosphat i dyl‘t° §' ft "ﬁep"°§ 'i'dM @'"ecaé' H’"

aci ds. Fatty xam p" Yﬂgf‘abe
used; for ex&m 3 nd %m

at ons, n’q‘§t 1o Hlltca a Ie 0
to abou anﬂ ﬁn¥na donic-acid
doubl e bond aht é’i&oﬁ&%@ﬂrblpas%ir @ds%n@gﬂn et:cgu 5m|1:9f8l’sz fo in
(bi I ayer comupéidiudes syt uﬁ.reece bt RndHatufainPdebiivhg Piasta naﬁs,aata@dthas-

The prost agl rdathicyifines Bfd 1 &-gng@lr pr ecur sor subst ances arach| onic acid and
its nmetabpl i tesmnaaaemat.iamasnawwipoﬁénfs%t Méye uBdiretBSsalt RoRthb of MraantQickd der Btk ¥d 6

i nhi bitors. sididls dr@dcophloR Spréferhtiy thblesteddl 5iCtodopiferdl Renvfisubdiratel Rispettivelp. NeOKdN lilids, being
st rustur al | ythase khat ppesebond atchangé orfaid rlolioniable BY thé sH dipyédatyhtanagl be ased inthe/imehtion s

t he pr ost ac)iadidedset ageeit limiterito phosphniipiis suas phosphafitiyidhbline,tdivtepyiphosphatisijithelirie; pbipger
conponent s tdmyelinpehglesierolLiand thein derivatives. NerHipid fmaterigs, sich@s ippizable peateing (tie temy tpratejnd s
of Sterola dndudexnspives aripdypeptides) mexidope used! s@gt ot ot (whichiinglydg rieplides and polypeptides)
heni succi natalee l%l%#@smm lacids, turaliypseuming materizhJn theischaips,
net charge o®weles tiyesrAnglpgs) and fragnpents @‘ﬁ‘ﬁ'ﬂ%? P’Q*ﬁﬂl&t‘"ﬂﬁ'ﬁ&/‘“ﬁé thatareagidic orhe
i nventi on i rReigad ca5be prolopatedpr d?vrqﬁnefeﬂ Such Repieins iicivde. byt gee @UW‘&'& alpha, beta, and
phosphat i dy| 98B niesferops, mw? chae . 'P-afrfawv'ﬂ@g 'ag'ﬁﬁ fpdify the histone
tel h

hol (], Proteins. and.the orgwtp ﬂ""l'ﬁ ta e e
o o he, (t o e @fg;n ; %‘&ﬁ* Ak iy
al so be used® é: p aa ngﬁ::(% gﬁérﬂ £ it es’)

' S I
| ncl ude t hose o% 2 S&tote dnli i ﬁ;ﬁ&s thelorg

p e ani
OCCUT 1| e T i, gb&&fﬂoﬂﬁﬂes%w b a%ﬁtif‘ "\WHih bolBiize 1R 1B Qﬁdm@wﬂé
fragments” ofj hétlefhadb dilnBthytsti 3 lefcRlorde] as‘ow.tt
basic, and C.ﬁaﬁu.b@s.atetb@mt thtinol ¢ mguﬁciomﬁwﬂhnﬁm irfWhiEh thie ViSids\ &l @othe? bdm-
ar e not | i M foRshtd s unfidnil) Bstritiidl Bwo )mmgtn@m&&eroam SolvBrit©4drb Hidkendn e basis
i nt'edeuki n loftreeb.adampaéun toatdxaag nd 6diediiisation 4biMés. Nnecrosi s factor, the
hi stone 30 pr Op&omés en nfab&o@’tﬁé&fuh whiah BRndssedtydte 1ipit bilagars. MRk agmmoe edium can
hor:mdae,  hunmforgkavteiwitarorude caxitdhifa@iddsdhed galinbiifed) Exampleeof sudhagis opbufférs bacbe
al | have i onsodier kidoride andjplosphatk baffeeedistlios (EBB) Stherbuferslinclud but dnenollimitert to breete Fitratéic
pre: sent i nirsC wshydwemetyedrsinarethane hydrdchiokarideh @ndHERES{N-2ihydrexvethyb pipesszine tNre
prot ei ns oxy2-ethang sulfonicansy. @g@myapglmmeamaef@ptw eensbept 2.0 apdabeys itd-Gy In thepreferred
al pha- at r4 al embadimpnt,thetpreparations are hydmied wggl ifer{1FQTM HRCii 20 M ﬂﬁ?@%ﬁ%@ borate
organi ¢ sol visfier{10GaM %%H%veipfﬂ’éﬂsﬁ% ?"I‘r‘@'a‘lelb ed(éso'EMP‘P‘&'B?t@ Qﬂ ni ¢ 35
solivents are tH'o‘d 'mﬂea'f'? séﬁ“&?ﬁﬂ‘

“2 nt

ﬁ't;ﬁ?mif" “ELP'%T%% ms%'fti ‘dg°“t3 @gﬁizrﬁ%%@egﬁ
m ur es no es
X i [%4 : Sﬁ,mf?e% eg lthnﬁﬁe l%oJo rﬂi‘é éﬁt é%r“ﬁ g§ , gﬁcvg&

3

i n&whi ch the I |

tht‘__oughout) ;909 @b §aﬁ£ﬁm§

bagis of the Qé’nc éoﬁ%&tn@sx&uﬁﬁ Lé’vm esﬂm Jcﬂ'@: doxomblcm
1 €S 4 unomy. cm e@m‘aﬁ&g@san@ EdplaBRinPiindhg BREHS, rotd ki HhéMHuﬁ\h\ fofinsR06H 4 apEerRy
.1 ipid bi ;aa/ h3mes!s1eh 23 4185 Sholms 4038 BstrB§ens, AburdbAuiitleR sushab detyloRlIME ApRp-
ai Ni NG aroRbing SXnVACkiHAiopteind lifdofrbtein aFal@bnicalRe) insinbgiobaiins [3udhf 416G,
be sodi Uinuhdnaingters 4t aphe miprddions bl iterkdkens dyeaaudhRBBisenald cmdiletielsanch
.ude but are not limted to borate, citrate, Tris-HCl

5- (hydr oxynet hyl ) - ami nonet hane hydr oéhol ori de), and HEPES

hydr oxyet hyl piperazine-N - 2-ethane sulfonic acid). Buffers may be in
range of between about 2.0 and about 14.0. In the preferred 45

Bnt., the preparations are hydrated W|th HEPES buffer (150 mM Nadl ,

,OI‘

LT e O

e e ATV A T - e e RV S A A S A L AR N

e e

i NN .. L



55 .. dauponyci.n, . nethotrexate, and cisplatinum* anbng others, proteins
such as al bumi n, 'toxins such as dipt heErl; é%rﬂ enzynes such as catal ase,
hor nrones such as estrogens, neurotransmtters such as acetyl choline, |ipop-
roteins such as al pha- Ilpoproteln gI oproteins such as hyaluronlc acid,

i Moyl obul | ?u‘g " "ﬁ‘?ﬁfh %Eﬁg OffEeenGgmpPURLs st“ﬁ'és Fathaxy fyerosmeie. tvsw

the interl euk %ﬁ?@g %?‘5 '"P I"1°'°°"r'°‘3 gg?rf l[" ’Lfm‘e'“ naproxen
720 Bl as [err ntn- a e asone a aucomrca astlmoo E%éargne n cs
compounds _syicH, ﬁL el chdg Skl A o%yasdeo %Sﬁﬂé‘?‘?
cell recept or E&Efgl periods
non- st er oi dal 6? d until'd éz‘é-%ryﬁb' %ént eh thellpo-
acetate, ibuprgj S‘sﬂupé% Qiso wd’eﬁyﬁh&ag‘hm |d%r'r\ {hQ:K%err@d%

such as dexantiphamedthd theiPdurBinding At 3 nrigdld Mifogbr .mlm&tehmaum bagaﬁﬂah Qﬁw
anestheti cso 5 prioidédingafay b garisnbd Rthe predehiofond 6f rbtibe frotédliveltigakd liythe péparation, according
pol ynucl eot i desthe prodedarss JRbdhofpsdhly werAsss0ibE FebnmeXa 1888, arftitddI"Behpdratedt iposomes®. Exam-
i nvention may s othedigetivesuigats that iney telugeddmeiilde bundre sdt iniad® rélalose xialkise] satrgae, giudoke,
of time until lenise aridexteia. Alterhatieslyz multiiameliar gesivtps mpytertiehydrated gith priar freeding sviiperwitbauts
may be used t crefestivechugare Whee the idghydrated figosomeb iafece beesed. rreltydration ds ascomplishydbycsirenty
sinply by % acaddi %mmommms egl distitpd weles; torfiredipospinescand allowipg thom torrehydrate.pos ones
and t hei r surroufsrrigs fedka Rispertiverfen. vesisiee ppnfajping jopieable lipis ordnpizablanretejns (ka
dehydr ati on. [¥%MWp3kbaseskare fpdern al'uneﬁPﬁ yiropmens of geptrgiied pH.dhen exrosad g4 bathingmedium of
presence of or?e'e'O‘P"' pre aﬁ,ﬁ"’b‘t"&‘l‘q”\)’é“% sif BH.iThus, ¢ "Wm f%ﬁb‘i’??? '"P'B'
the procedure 'taq'éﬁws(ew d)ansdiy? §eng ?"'i@fS%h“éﬁT“F

(
Denyarat ed L1 B "E'h%og.o i ,[a arrsgjﬁ%at 095531 g agnsesteh o ke p.smm
| act ose and dey TN LV ﬁ@&m Bﬂq&d
wi th prior fr%ﬁtb‘)&%u&/‘h erQ&n-rlMsé Qér'. qurf d&&:ﬁ@&n% ﬁt(ﬁ%ﬁ’sr :Bi @Rn
| i posones g e dxamieindtie EHiGPreRNN i S1988GERA |§ h§\h
an aqueous sol gkhrhgid) whéh e mteF‘ér%E& flediid? the vbdRids cldrchmeass&:@ awqmus
them t o rehydriddRm, #ide Gatltan Ge hratohdid, SUcR S£sBarylaite Rhd $Phingoéine e lififed@RYisaquastéter
i oni zabl e | i piiatsthe innér@idholaye. Altefativelp, iréktitsComitentnith 8 Bedlifatiord Keidkapias JuctPaisdhoaphk-
i nfan aqueous dyiglyéerad (G phosphatidyliiidsitod{Pl) aerdflipin, thia bife aeidy) peatagldnding adatthd fattygcids oleic
medi um of @ r edcidiandatdaric avir te tha iphelinanolayer are lobeeivedtbryesides ehdsa itetnal Halieotld Tomsija age basic
coﬁcent rati on whaesheshio theexfeme!ragetousomesiug. Iniraitiameliar vesites; the oviermiast bitageriwilltrefiectis
aqltleous (ent r egspemdynedi um being of a different pH than that of the
exter nal aqueousMere specifiedliy pigppliegiadpessmesTihe di iPEVRSK agids and wenk pases, ippludiggipids
actds or weak 39dbieastiveapentisacrps thebiayprmembrage i based ondheis philities tppamenin the mpmbrapes when
acfoss whi ch eihe peutrg) fogp aghievine EEmpPRSENE SeSeryatioprbeyinatatiepserrdiapietierh cadirium

Haksel bach eqPft3%8H. As a result, in a up lamel |l ar vesicle, the charged
|IJIdS will mgrate to one m)nolayer pr ﬁt Iy over the other to

acfiieve this nd Hasse Lél umn Const .m'i -
e oenerap HEEAE SR % tt%;vztes.ménm Rk wﬁ:rrst“rt Bt
eSS oits it i ihotanide
exanpl e, when " |c9|of ?t&%ﬁa’d% g reh1sife

respect to thg, %ﬁ& t,@,pd,gg,gg,gm Rat can be protonate suc
as -stearyl am ne pﬂ&%ieﬁl?toﬂa&e&lﬁ’ﬂﬂ%&c@lh@ kiinsPEbiIE WREBHoks/d tResh Eﬁtné-&d?aﬁfn—
nmonol ayer . «A tigg aaéaeweha&aterrﬁﬁw taftsnieRBi@hedis@iBltiohd df kpid8 whibifard weaRAdide 3udhlas Sbile Bhds-
| i pi ds such asphBlipRS BRPkity acils) ¢ MSEétShgly depBndert bR TaHambrntiiarle| pIQfddicnts. ifdk the neutral
cardi ol i pin, t(potohtitédpforsédil permpitOmié Merhbtard] this will c8acl ik Rasthébtirane gatieis dabording ta0
acid and steari c acid, to the inner nonmcepegr_aweg, observed for vesicles
whose i nternal aqueous nedi a are basi c_mbﬁu'éqpqct to the ‘external aqueous
medi um | n %rul whetecROEDID- fefers ®IheQinmrstondidadatiy atic Murasitledéxhibiigy pH/gradients fwhere the friterigr is
asymretry. Mortesis, fattg iafidstindrdfare mave tatheiniedu mbmldyerposones, the distribution of
weak acids and wwesikabledipidsor profeins amd ialagjtransipdated antdehizable sgents ipeded dntaiposomes-agepsdingie
bi | ayer menbr eaha'Kicoheesteatioraradiehieln such basps, Na“8¢ diffusiop potentiels existingacrawsfigmerbane dien
357 i n t he neanicsized spesigs tagdinta the mgmbrena s pleasiof i dondratdilses i ons obeyi ng t he
Hender son- *Has seFierathod glitg irvention reAvings tie fopnation aflinegomp afago \"’F’P"*-r"@'"é'l‘%a“t‘%"za"'°

pr.ét onated | i piPl °UP“‘¥?P‘68’GPI“VF€'92'@HF  Suchcppraed ligjdanay be stearyl %%ﬁ’ P"°“' _
ani:ne; the subPidsfpfatyacils syphasiolels pestegriacid.dihe opjzabig livigs may pg ig '8??& ORof{rap ARt
thg.vesicle respectively. In the case of am ne-containing |ipids such as

aryl ami ne and sphi ngosine, or basic biofictive agents, their |ocalization
-he nmenbrane results in simlar redistributions where the transbilayer
i on of the protonated amne reflects the interior and exterior proton
eentration at the rrerrbrane |nterfaces The ability of pH gradients to

of these am ne contai n- -
T - T pr (o))




| oni zabl e .I'i pids or protelns are al so translocated and ioni zabl e agents

| oaded i At o | i posomes accor di ng to &P@syf208encentration gradient. In such
cases, [err] diffusion potentials existing across the nenbrane allow an

i oni ZEd SpPee MoutsOmPR of e Btal PR uSEITDHoRIRe lipPsoRbs fidfeRbly 818 B61%)] The RRizAtRAipids may

di f f uses oube ina%Pproportion of ixeto BBLTWH1 @bl idtBe 1 Nvention requires the formation of
| i posones at drhe Gbélihg bdetiTNBIS, may b6 Listditdigaca the ir@i3bifapdd miyrdtibrOdf the Ginizh e ipkia.Dio@he
prot ei n. Fohydeataitipiieof ciivive/TolloWiag Bfwhtion dpiipdSonids wabadded saligubtnthéRbellihg agent TNBS,
sphi ngos i ne whase reativtywWith bmino growpis ofeitHebebtide it pisbspholipiia maybeqlamtitated¢hidmatbgiaphicay d.
The i oni zabbetspeétpphdometigaliiy FNBSHabellpd ippsimes contaipling Ehacen lipisiovete ekpased Wibathing média O
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quesﬁlon (i.e... the single bilayerof a unilanellar Iiposonmes, or the
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50 .[err] of O. 5. n1VITr| ni trobenzene sul phon| c atid (TNBS) (Sigma) in 100
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pri mary anhettegintrisfager Stdariititina/ie 8dpidied on redctivehiti B8 cuvette containing 2.5
m of buffer (p6l2Bdhpwaialslipd nctecrésence b sHbgradient. (anteapoed dguepys soluien ethhp|bething
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