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1. 5x80 crBubephawlen (182D5/. 8ol. GkempI68:37tRIBY Thejuetagh radiuscht tiesh vdsisies waa (70 ey The
The flsow LUNEES manaug Jéﬁfbuerre oilated tg 9. ﬁrma'rm‘osphmrm# ine?00 jubefHBRe stared it pEcanddised

The fractWibjin " or LY ram r absor bance 27
nm and fqr u%gf xpe a Elgagegge aﬁe dact{"a%ré?0 jof to
3. Ho (19588 AN BT R bAPhTG (i Gkd M vein.

el utedyi Rné IIH\Q&deEEre&Q lh%tafbomﬁsaﬂhré e aRhd @hdifédes Wareltoliettddald varioiis
0. 6. The tiasd lrbeh -waaroaaﬁ@}aﬁ Wéry anestisatiaddoittf etenahdl sactifieed by \exsanpuisatimncvizthh aena
salts as ceet Blooi nas ciiiiected irha eyringe geraainipsg 209 YL r MCEDTA arififfecopeny wap raa@fpmﬁsew
were | yo@ﬁ%lasmng;glﬂﬂ logd/10Dg /58y T eﬂeanb'a@eumerfp epAYP

qdr\udnq\h\erer W
dd waempinip bigdder yyas eg. ¥h
- SaTS s ey, Abausty of sqee9 'e%ama%af“isra%wwaﬁ* sk é I?‘(grsered

saline; HBS) and placed in a 1.5 m stoppered vial in which 40 ug i odogen
had been previously deposited from300 wg [err]. Then carrier free [err] (4
mCi, 100 nCi/m ) was added and the reaction allowed to procede for 45 mn
at roomtenperature. The solution was then transferred to a vessel
.containing 10 ul 0.1 M[err], 0.05 MK which was then applied to a G 25
colum (1 x20 cm) equilibrated with HBS. Fractions (0.5 nml) were collected



“.Ilposones

phosphol i pid -as cal culated fromli (%\tk%s%t e anal ysis and entrapped
[err]leTl (see Fiske, C. H and-Su 20 25) J. Biol. Chem,

~ 66: 375- 379) .Figih€10MEsABR tﬁééﬁdﬁw@frohhﬁ&@rc\dﬁﬁér%f% AT thd the subldGquent appbbfnce

~ cont ai ni nof ipnginin thélurite e shbvriibh etcht figure,.the eheapsulated srakediai ip tid circulaid idihitielly rbjkaly

. stored §jwepuced]to approxipwtbly#0h phith2 injenyer! levelsp rop theabftayiecayh avith (dAUthdonger dalf-life

~ adni ni st‘ ePBEF"t"G‘aFMF@ 'W‘Q?'aP"'Y 30% of AwGojeey ﬁ“ isgviectjalydpynd ip ghexyrineeve 't!#ﬁ" 3
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o e e s %ﬁt}?ﬁd R et

W th et he cc a is shgw
[err]ITI é%g’ﬁg%%% I H‘th% E{éﬁ &qfki& ataf{y i %&:F?r'u

60 The rats mrnestﬁldtsqmdorts%saoéu/a% siinflart& a8 PriviousR BB SerVdasifh lib rdéEbﬂﬂu
f eces wer etherhéthedsdshe, #bt exadriple) ABral R.INE an®AGHt, G. A BSE1) BBCHIMEBibtyS. Abt 656 493—503),
anest het i theel deinbhstestihg thatitie irmsomeés afedie IpgesentSaventiomarei eqnivaleat witteregendatodawive
Bl ood, wasbehgvioetorreigr pH liposofnesnge cont ai ni ng 200 uL 200 nM EDTA and recovery
was appro Qﬁ%g 85% assuming 4.9 m blood/ 100 g rat. The heart, liver,

| ung, spl Eltognﬁ%nv&ﬂ: osofipved and the urine remaining in the bl adder
Was col | eC ﬁ@ gl%ﬁ:ﬁo fﬁﬁgtl.o\“%g dlr&tlgﬁgmrgl Mv“%g# ;ﬁﬁlet[aﬁﬁ rbLffer
: over Nivihdut tHy ds@lwta@aflveﬁﬁrdi%ﬂﬁr afsdus riafsTP! €S of 't} ssues were then
assayed f or Ordechyndasiang of EFC, prpared bb describgd dbols} ad 5081 ! ntaltest thbe, 1.0 ml HEPES
i |1 ustr at baffer ivas addeer anddlke rmidure wheincubeted|ab20°Ofor 06 minbes.Libemixu@was btiefly vortexed

wuth

encapsul a ytjog)ad ‘Pfﬁﬂﬂ‘q“é’ﬁ mhgs ! afat
: Siz t
| appt oxi ma}”& ?{ ;]Vat ﬁﬁj ’ég'ﬁéﬂ/ ;gFﬂ %ﬂr?sgg 5 f‘ﬁ‘f rdero M%’Qm
| onger h it L{ﬁs w.? '§ 550(%9%0 .Pﬁtelyndo

dose i 95 evenltrh'&b tacls Gél cﬂoﬂra ofllthd | PesBififng d fdllbwing el Brocedures
resul t cl dedcliyed dtidve.athe prédustwas fbpbm&ebaﬂdomeg@.atus%p :-dwEﬁbamap,sudnamd

[ err] | TI. ligdsomas bavirig & meanuiiardeter of sjmroxicawly 70 amcdsonaasured mecmfrébmqmaeered this
appr oxi nafmsep dBU%Q')Faft PFE'"F'H&PF’\P@'"{J mf]qewthm peasedures of Examplg 41aheve} | ver

'nséoqmﬂ $: r'PSH‘I9° esilg:ef ingis

R of}ﬂ e d b e
Sho 35% T gs hidilld

subseqf@ ntm Jden? zmeeteeffoltqmu by § m-mnes mmma tlmA.sfoﬂtmbv a mlhms f/:?gg% andy the

i nj ection ¥ this

to those aswétraus\}axaah&am . J¥sc t@arﬂbhﬁﬁ ﬁntcb.qaanodeu
~ (see, for 2exonpd BartickhTigg: (Rm.M, trendmbm.tmc (samﬁ ea(b‘naﬁﬂ:)manmhl m Bl ophys.
Acta, 666 493-503), thus denpnstrating that the | i posones of the present

| nventlonEaﬁ@P'eaw vaI ent vmth reqq%Lgp’t BQQV:P\S/?P ‘behavior to prior art '

| i posomes P PY omes_Thi s e
ilhetragg Jgg?r ?ﬁjeh‘ewsa'fe PRSI LD ERCIBIEN gf IPpEsa AT B RoRaae s gpmods!
- pel | et Db s veb s Egﬁ@sméwepseh%@m&omenﬁtm%eest LERAGWS First, EPC

- materi al S prépard|ay Be¥cABed &bo0é wbé Gissdied MPéHidIoREm R dried 1 WébosidSs [a@irh bn the
| nt 0 a t eddsideudda,test tibenThe-HENESvérd tfienrfoinied bycitasly addinth dnhauBdustbuffer ofc150 mM NaCl,

. bat ed 2amN! BEPES, PUI7.51.® the tast tibe andhbydnatiog ghedipidiby Yorier friixingsor t exed 20
m xed for 2 m'erﬂstté%n by F'msjowaehm mrtsesremtq thn esswhamﬁt of thepppiratys shown

m nut es’”v Pﬁe@."“a 3"‘*?;‘?’ A 14 ZQ&? %B&ﬁﬂ%‘?ﬁﬁ
of the ap thfgo ”Co\m %ﬁgg@% ero kPa), and
- pol ycar bOI’QﬁJ ﬁs ‘ll rak@%é?go@trﬂqr@er%t in: SHipl¥@8§ in less than
- extruded tabmuighnetmetsf MidRésS dnantdel FEIGHIAG laowﬁaaewatewcﬁnefm[ Bé rsubstdmtidlly intact,
pr essurses retimtithytaadingtheir omany [pesses thesughfthe@®rs300 psi (1, 378. 94- 2, 068. 41

kPa), and t héhe sizadistribfion| ofahe mpe!;!t'we pvethe nmt plicthe 2%lpassesfwas mwmﬁvehsy theRuasi-

m /min, 2plestic light seastaring reﬁu a'FéB‘EH"H oflffet
e SR ﬁa%ggt e iy
~be a £ rcauﬁ§t@ .ﬂ.e s (Al

nmean |a”ﬁ0@ﬁm0¢;or@-§i% Q3ed¥Bf BhdisioR, AN RS smwa t H abb R ABEmesmBlakeRtivelf narrow
~desired, tdsinm.mean di aneter can be i ncreased usi ng the freeze-thaw

' procedures of Exanple 4 above. The procedures described above were repeated
usi ng 200 Bxample|i0er s, |nstead of 100 nmfllters I'n th| s 30 case, pre'ssures

- on the *8r desPa '°1(90" "QH'SW a‘e 8?5 Wi o s
rates of agg 1 cegrﬂ' e:rﬁ 'R ",'e UE'!,B 071 éi?r? ?1 ‘osm;ann;w

o qu qun I's case su on 0

~popul ation W«m. Fd ré’d’é?éd érm E;(aﬂipihﬁy" b&thl%'fbakilaf lbef?r{ﬁx{rﬁued 2§hﬁtem?dhgﬂhmhﬂng(lfte
- thi's papulsaireQidre\aize, ARy @iienditralist ditd thidlglaa seRaSaffddrsihavingasé folbaingipore sizes:

~light scattering using a N conp Mddel 200 Laser Particle [err] (N conp

“Instrunments, Inc., Santa Barbara, Califorgyga). 35 Exanple 9 Preparation of

~a substantially uni nodal popul ation of |iposones This exanple illustrates
- the preparation of a population of |iposonmes having a substantially
~uni nodal distribution. 40 Large multilanellar vesicles (MVs) were

-’prepar ed by the conventlonal process as foI I ows. F| rst EPC prepared as

o Y




‘elastic light scattering techni que descri bed above. The results are shown
|;n T.ablne. 1, infra. As shown. i IEP NG 188756 B% popul ation had a chi 2 val ue

ndlc |ng ood fit mas ac |eved b a seco
:uno;l 'qu' erf mﬁ gg ﬁg
popul até S rdt§re fil@sa e sm ha nm por € SI ze
used f or Thel dizédistibution &f tﬂae.psio?membaﬁbwh m eianﬁb Ol detdhRindB Dy quasi-dlastic light
rel at i settgrimg isr shiowbd 5n Tahle EXathid @sd, @ Hige Ehityaiuecdfizogiwed cdidufatet) which msdangjthat a
sequenéecopd oygiet mtmom dtdemf ﬁltltlneeda@ imd tbushanipﬁ diffusiomenefficienteef ttlﬂmmrpvr(tm e
of usi hgv #F'!'@PQ"@P“%F' %5% e to a se uence of

oo %&zﬁ‘i};%f@?%;@m tihe it

the 65 Samda h Sp&dificCembdtfivents bf tHeXihientGE ngvt Sfid fa s
havi nguhdestb ﬂﬁs\héﬁf’ ﬁtnﬁbﬁs gn&ﬁ%;&@lthouﬁﬁg%ggfrgg e%&%%&%ﬁi@mbs ﬁgd it |§ {J&

- nm 140 @xamiple nkk inGHtiomeanterazicadayithl avariety b membidhdrming hiatevializiand ekdapsulagble
Nos. 1selates othentha thosd illoBeRed i llmﬁ@impuaﬁlrtm&oﬁ)‘wummmf Bpparptus ofher thae that
appar af'lS'S"Q??d F‘P fican be\uspddo geastice the !!'VPWODHP patiauer. Wpasiisq each obits:stens

Ile I te: p Tgn pthe.methpd of the-present inve eé Sl ey °és~ imale %1| OIa"Y
e i ﬁaﬁfmeﬁ‘%ﬁhm ﬁmﬁgﬁcﬁf T Eﬁf i ,%%?@ B,

S
t ekolil be ébn&hﬁ%ohﬂa Gaudsian bistriblifio cﬁﬁ§@f thélinVéHifon ?B eH e a
was C alclabnhsois dritendadi ite boveetese dndalthed vamations] or der pol ynomi al di d” not t t e

data, and thus that the diffusion coeff|C|ents of the |iposones. do not have

a udfnodal Gaussian djstri but i on g this result with the results
. for Exanple 9 cl earls”h iy %ﬁ' apysighofi 0 | | posones
through filters of XSRIpl r{?'x‘b'(ﬁsé '§f’ aporgisire gf AN a naterially

different size distribution fromthat produ nbY passagganof the same type
- of lsbposones through a series of filters ofg reasiriiped V6iEmatZe. Al t hough
- specific enbodinents of the invention have lsm descri begipand illustrated,
it is to be under st oddpithat nod%flhteaait'vbns canmbpe made (wuﬂmnlt departing

. fromthe inventioms S [T t—anmd—scope—For—4%5 c)\aupl e—tire—tmventi on can be
pra(_:’%i ced with a vari ety of menbraffe forn nﬁ"ﬁ%t eri al 318hH®hcapsul at abl e
sol ut es other than thﬁ PE |IIUStrat§§I Fn- the.,g | es. '?L&}L% Iy vari ous .
types of apparatus other than that 11l ustrated herei n €352 B8 used to

practice the preseppcEry/@Mi on. | nggarticul ggzagpecause goph of its steps is
easily controllable, the nethod of the present invention is especially

.- suiwed to inpl enenSBY/SREN2N a t ot aNby aut on@8+20 nanner , 2.4 such

i npl ement ati on |sn§g§1§|f|cally i ncluded within the scope of the invention.
- 20l ong these sa PR other tYPes of ed¥¥ent cardPused to obtain
autocorrel ation functigpgs, and ot hﬁﬁ nuner i ca} approach;g 2ﬁan be used to
- detggmne if the autocorrelation function is of t he typé { at woul d be
generated froma CGausgpsn di stribugpon. The swope of thgziapventi on as
- defined in the apperdetd—etrarAs—s—htenrded—to—cover—these—and—ot-her

vari ati ons. 25 EPC . 51 77x16 22+0.9MB8LE | PhySI cal
characteristics of (Rfeszp-thasd produced by extrusion of various lipid mxtures
thr8fgh filters with ore size of 100 nmlgg__a%L 22401 n 30
~ dianeter trapped g zyg};’;v* S. D. I pid % | ntensi ty*

C

(nm (uI_Lu e) F 7124 1.10.1
(64) 35 SPC EPC48 49 70[ err] 2310 12120.(3) (13) EPC/ EPS
(2: B 46  (Octylglucosi®P5 1.5 (2) 40 SPC/ SPS

(2:1) ND 7320 2.4 %2) SPE/ SPS SZ: 1) ND

7936 2.0 {( EYCS‘F’%” 5% Np N ND!-2 {2) 2.3 (2)

- 45 EPS T Z. Z (2) EPC 51
; 771 *Infenéfr of 2 jiﬁ R $lgh8Géhaih.a W)th§ reSbr EgeomeM Mn2*, 48 9426
: % 1 (12)ulﬁlﬁfo%eﬂﬁ:s i'é n&er of e)g‘)enmer?;s in nthesis) ND 1.20.1

: (3) 55 tyI gl ucosi de) EPC 50 ND

- 2 (2) 60 * ntenS| ty of [ERR]- NI\/R Si gnaI remai ning in the presence

“of 5 mM[err]. **ul/unole phospholipid (nunmber of experinents in
~ paréfithesis). 65
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17 EP 0185 756 Bl TABLE 11 opeJ L 0 | posonme popul ati ons neasured
by quasi-elastic |ight scatteré)é Bﬁﬁlmb" Decreasi ng pore size

’pore size Mean di aneter ' 168 - TABLEN 630 (nm 10 Chi 2

1.42 - 368 Standard Pd@ﬂﬂ&ﬁrobwosome populgions ** 15

(nm Llerd concentration Measuredby quasi-elastic lrghtscaggm(gng/m) 20 The val ues for
neap ditaneter, [err] and standard de% S vver%;;det rm ned using a N conp

Mbd@l 200 Laser Particle Sizer (Nico esg@tru c , Santa Barbara, CA
931 11). The fol | owi ng—nput—paranet er'; were sed:-_tenperature-[err];

vi scosity-1.002 centi poMsan diamelex of reg8racti on- 16380; 25 | aser

wavel engt h-632. 8 nm and sime of angl e/ 2-0.7070. For both sets of

mea®ur enents, the |nstrurrent Mas used in the del ayed basel ine node. For the
constant pore size neasuref®hts (Exanpl4 9), a rud®¥ine of 6.33x [err] nsec

was used, which produced tdatl count value of 9.08x [err], and a channel
- width of 20 usec was useddev hth gave ag autocorrelation function havi ng

1. 98 decays. For the decreggmng pore SI Ze neasurenents (Exanple 10), a run

time of 6.58x [err] nsec -was 30 used, which gave a total count val ue

of 8.01 x [err], and a chakwd w dth of 70 usec was used, which gave an

autocorrel ati on functi oforegoiratign1. 85 deldays. ** Not 1¢ eported in view of

[e[ﬁa] val ue (see text). cfme/ml 1. A nethod for preparing a sol ution of
antially unilamellar Ti posorres CoONprising the steps of: a) preparing

mul til amk‘i’ﬂ'valde?fb?ﬂﬁﬁﬁdmﬁa mhﬁqld)‘wm DadibihinddRRHg T9G fAbde
pkessur et #00Q148dt Particlel SifdF ( ﬂﬁn&ts?%es&tZQj .%ScAﬁbstmprrE@qun

nm 40 pétamdtbs wearé tised: eﬁwpsi!aﬁwmzb"ceha&aw—t dehtigdide; masx atréﬁaogb.t—t
chamnel s. @serWayelepgtho€328 nrt] andsite of ehglal2-RQ) 7070 Fardshith sets df nedasyrembnts, the
subj ect i ng'"?‘ﬂé“#ﬁt dﬁe% "t tsveaaeramemtmw Eoe theocanstentepnre sizh eneasurements d
vol unes. 4‘. X eq wasysedawhich produced atetal ces@ve'pesb?%‘rw
det er gent sgft mfe orgl;f;ﬁm@f‘? rew&;gb% pa W’W@t‘gf‘é;%'e 'Fha‘l!BQ 1.98

Pr eRAT i NG gl Whith &av@ Ot o Ued L Al ﬁnd

b) repeat eeuv)éaa%a&hmanst ﬁftmcﬁ Ahving 1B getlygSSUr € t hroug
net hod of"ﬁbaremrfbd\uﬂeubaldnclﬁmahfdtlsée&&xthas dtrai ght through channels 6. The

met hod of C aim4 including the additional step of subjecting the |iposones

" to a f¢leimse- thaw cycl eto |ncrease their trapped vol umes. 50 7. The
met Rod of gl wherer n the ore size |l ess than o F‘ ual
t ﬁﬁ@psod

100 i 'thSs e Froen otsiEmarinly yipler fogmamen aoedana
E{:gz!tla S" Wagi'g égy %\er hﬂﬂ&ﬂ%h%%i \%l h ﬁas a;?&?%e t Qhé?\f or

d ai mghu rmonm e repeat ed passag xture t roug Iter

pr odsices 2. Tposemss oheldin g whersinlthé filttr had stisightthidudalchshinglsy | but i on about a
nmean di ardefibe nytt@dtoéclatrmarlncli@mrthe giditidnaistdpad sﬁh)ectrhgmeelam'smgestthe freeze-thaw

: hormge‘ﬁ'éietty"tﬁfeaéﬁ we'ptrqudnlumesl i posomes conprising repeatedly 55 passing
t he i ook eRSHA0 § °38"\3? witheytthe yge ‘Pfl o{vepts, desgrpents °(/\ﬂﬁh8h°’ﬁ§0%°‘tshe

: sarre po?% %fé%nfﬁ"ﬁﬂ mg%haﬁgg?gg% &Q{g 1qu§mfs'b|u f’% filters being

- suf f* clerH)ri tri l'on of the

- di anet er . ohe tnlafhoh loporsms\marbmuhe ﬁltd?mad’lst)bﬁihﬂfhmdbﬂ chénrigRpul ation of

. det er genté. fThe eettiog @t Cluirs 4 licltiding the sdditivhaintdpadfIsybjediingBiskalipooraes tolaUfreeaerthad

.measur ed'ebg nyrrRRse their rappedl Vojugdes. scatteri ng about a nean dianeter greater
t hare 50 h‘?i'f'?ﬂ‘ f%l ?'ﬁ‘ ‘t“?‘r’@?’?'i‘ é'B?Fé‘aSE)@?IG iz ey Hpp @MPM‘? 30Q 'é%'é*“t 'naqtvra's

t wo- f oF‘b‘s t‘ hbrf‘f ting lingsg: d?'
ei ner P me anmmwhgeﬁ rﬁ%ﬁbﬂa g} fﬂibg It?'n U D&h‘ er (ﬁro uces
fol gende {hToB Qoruﬁtgl’ttﬁg th@iomogen%)ly BEL $b E dEt’Frﬁa%g l@"i\g lfé&@&@fven

und gd 8passmEEheOﬂ:8§>7£é§ tHrodgN@lnk ot 4 plurality of filters, all of which have the same pore size, the number
. of passes through the filter or filters being sufficient to produce a substantially unimodal distribution of the
diameters of the liposomes about a mean value.
10. A population of detergent-free liposomes havmg a substantially unimodal distribution as measured
by quasi-elastic light scattering about a mean diameter greater than 50 nm, and wherein the liposome
so Population exhibits less than a two-fold va:iation in size.

Patentanspriiche

1. Verfahren zum Herstellen einer Population von im wesentlichen unilamellaren Liposomen, das die
tolgenden Schritte umfaRt:
65 a} Herstellen multilamellarer Liposomen; und
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Properties of |iposone popul ati ons neasured by quasi-elastic |ight

scattering* .5 EP 0 185 756 B1 , Const ant

Decr'easi ng pore size - pore sizerdggny di ameter 168 630

(nn) 10 [err] 1. #2operties of liposome pBSulatioafdar d devi ati on 55
measured by(quadi-elastid Kpht ea¥@8Ang+at i on 10

10 (ng/n1) 20 *The vattes—for—rear—tareter—er~—and—st andard devi ati on
were determined using a Ni conp ModeFonstayt Laser Dswagasingl e Si zer (Ni conp
Instrunents, Inc., Santa Barbara, CRP'63#91). TIRO' %9 owi ng i nput paraneters
wer e used: terrperatur ,COSI Ty 002 centipor S€; i ndex of
refraction-1.330; 25 %gaq‘%,j%‘s%r vvave%ngth 632. 8°hm and sine of
apgl e/ 2-0.7070. For both sets of neasurenents, the instrunent was used in
t he del ayed-basel i ne nodechiFor the conagt ant pore3sg ze neasurenents (Exanple
9), arun tinme of 6.33x[err] nsec was used, which produced a total count
val ue of 9.08x[err], ancﬁt%[’ fannel wi dth of 20 usec was used, which gave an
autocorrel ation functi orf ]’fg%?"ng 1.98 d8cays. For the decr easi ng pore size
Asurenment s (Exanpl e 10) run tinme of 6.58x [err] nmsec was 30
used, which gave a total gggnt value of 8.01x [err], and a channel w dth of
70 usec was used, whi cborganteation aut ocoprel ati on fygmcti on having 1.85 '
decays. **Not reported i mginbw of [err] value (see text). Cainms 35 1. A
mee hod for pr epari ng Ilar li posorres '
cQRpri sr § estesof arln rrultllarrellar Ilposorres and

rd 0N wWer
et ol B e'é,’.%"r'?‘ gl 'm 3; Y
a pore Sipg ’?f’é 6 OO%cen ?fgl %gﬁ‘
wher ein ﬁé&er ﬁfgtlb—a§32%?rfn?"

i ncl udi nenstriogenri@as useddin thé Qﬁla d Bdtbﬁrﬁchbm Foh ¢h édﬁ@t%%ekﬁe&n d’s%ﬁﬁnfs aW
- cycl e tikxampber Bzsen titne iof 6.33>aphdskecweds wsas whith pﬁdmhadafmnnmepals o8 108,

| i posonmegndiiat ¢hgnnel twidth of 20 usecswas, useds whidk tgave) em agtocorreddtion rfurstion dvaeing d.98

material § iof e dgcreasin @0%51196!‘“3!'3"'9"‘5( leciBh e iryrptirae af 638X118° mpecwasi pi d '
pdtder or“s%ﬂ: gﬁh't O%%r:%a 'on u g@onﬁf‘ ef;,tﬂ? 10, ang, %%"P@&Q%V?/“iﬁ%shﬁeq piich ©
m Xt ur ee edpoRb (éee . The nethod of Claim4 wherein

the filter has stralg t t rough channels 6. The nethod of Claim4,

i ncl cwimg the additional step of subjecting the |iposones to a freeze-thaw
cycle to increase their trapped vol umes. 50 7. The nethod of Claim4
wher ei n‘ t‘h@eﬁ‘PP fesprenaging,a sejutionsdf stbstantislivt undlameliar épesames gonorsinmthe steps of:

t Ree Y 4lepe) |9 ipqspmes:jand th t dt | ti
F‘.Eogrigl' répgs e:iwgf'aﬂ FFotomoa o oreshie tuoubp b EC YRR RaPrA Rt 1

the PeDE ke aSe A SR Jvru%e.mastmeﬁh;s*mrgqur hichrngls, Pr oduces i posomes

havi ng a TeheétAsy btibith LIMCITEIAG kheChdRitiohd) Wiep@? s@bjetting the TABorAbARRS Rdez@tRL €T

thancﬁﬂ)e wiincrBase Ahdietrdpped Welumegicr easi ng t he honogeneity of a popul ati on of
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