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Figure 1—Early(Danielli) model of membrane structure visualized “unrolled” protein covering
both sides of lipid bilayer, with hydrophobic amino acid residues interacting with
similar lipid chains; hydrophilic residues were thought to form “pores” for mole-
cular transport,
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B % ehiln sk (Fig. 2). o] Fig. 2404 & & Q€ ARl W& TAHL & AL
Kt A3 wEEe 2 BES RHE =T st —@S vigsbed kA" o
A A& e BAEelv.

Figure 2—Current(Singer) membrane model sees proteins as predominantly globular and
amphipathic, with their hydrophilic ends protruding from the membrane and their
hydrophobic ends embedded in the bilayer of lipids and cholesterol(black). The
proteins make up the membrane’s “active sites”; some of them are simply embed-
ded on one or the other side, while others pass entirely through the bilayer. Some
of the latter presumably contain transport pores.

ATH = 24 vrel A BAFE, “4FH, liposomed] =@~ 0.

BAOTHES ERERYES BEEAA BE, BA 3£ gasikPESY #E@kS 7 2o
© EESIA N, ion W KBHEMES EEMS #BFECT Rwrgstel.

THTES KBBE—KBEKoR sl Belmz, ion 59 BEES BEM Fikoz 44
AET & g0, oA BEH % Fz Akt BE=A 264 n-decane Fo] %\
Boz BRY e %, FREAY HR4 2 Ad 44 £EEE 24952 )ix.

ola AEol dslA liposomed FHBikel 227k AHIL, LREK] ¢ A FAdd,.
dolAl & EEife] 2, FHMo] T35l BT AUBBE do= A ¢ 5 FEE
ARG FAA 2 EAe] AfEH A v}, :

%35 drug carrying vehicles2# o] &3 & 7%, HHE] AL A, FHBEKES B, ik
o\t allergyih:fEfs] WA BAERMES %KE 5 ABES 7ba 3 9le1 A liposome fREEHR
9] gimlel e Fifg-e A28 delivery systemo 2 o dlvtn AZEe = HEs L ).

o] liposomeol o}#]A = F@EWES FA oz FMER) in vivod] A2 liposomes] FilFH (453]
microcapsule2 5 ¢] FYF), in vitros] ¢lo} A #HE—liposome HE{EASS BHHsIA L.
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g melA 1 Holsh.



December, 1981 & A & 3 A 21

o] /Nj (liposome, phospholipid bilayer vesicles, smectic mesophase, lipid spherules,
EE FHHEKH 3z A A banghasomes o B EE L glvh. ) 8B A Emodel
24 de] 75 g}

g 19734~ 1974 3-6) £ microcapsulez® Flf=ol SHiGIA 2 Bigel A& A
A=A gl

Figure 3—Formatin of liposomes containing labeled ions(black dots) begins with almost total
separation of waterfrom lipid(the first, left). As more water is added, it forms tubes
within the lipid, which are lined with the molecules hydrophilic heads (second).
With still more water, lipid first forms lamellar bilayers(third) then enclosed

liposomes(fourth, right).
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Figure 4—To prepare liposome with glucose marker so that glucose release can be measured
following lysis, appropriate lipids are dissolved in organic solvent (1), which is
evaporated to leave lipid film coating flask wall (2). When film is dispersed in
isotonic glucose, some glucose is trapped within liposomes (3). Remainder is then
removed by dialysis against isotonic saline (4,5).
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Banghamtﬂ] 4?{1- hposome}fﬁ)ﬁﬁ%ﬁ%”a Fig. 34 vz, = glucose markers 2=
liposome®] HRERE?E Fig. 49 BRsHA. ’ ‘

2. Liposomels i

A BIEE 2 KR BEES Assht 474 9B #He M3 9. :
A BIRE-S IBEAR] Bty 84 ZEES fgkes B REE & A
s = BIimEEY Btk 45zl n. :
KABAA HHsr BES BYHBET RH—87 o Eo H—3ha KES liposomes {F
BE o ST o, @ BIEEGY 10200 B @it BIEE drh)9 s liposome
ekl HFSEEL 5Alol marker fREgpEe] B2 FEE e},
—fgo 2 A4 9= BIRES v 2.
1) Egg phosphatidylcholine
2) Synthetic dipalmitoyl-DL-a-phosphatidylcholine
3) Sphingomyelin -
4) Brain and Synthetic phosphatidylserine
5) Phosphatidylinositol
6) Ovolecithin %-o]x).

o] o] % %3] phosphatidylcholine(lecithin)-& /’\]-—‘?-B}f 7 o5} wkrl,

o] 21 & lecithino] iy HARRA B AP - 7454— Ytk Qo EERE L Y
71w Eolet}. ‘

WIRE S B %‘ﬁ(%ch: Anto® PASA/NIZT MR L. 53 IR lecithinol microcapsule
o MEEA el A4 & ol fE INEMIEES RS 2 BRIEHES ERS) KiE
o ERSO BEUE A BIEEY E£84<l phosphatidyl choline(PC)o] JRES # 70~75
%ete HRER TR de A, I IEIEEERe] palmitinefifo] ). monoNERFIELSL olein
fhoz 80% o4 A S, 3THIEAA HENkE: 2+ A & F F U

HEAMREg] A2 AL AMLE 4277 o%irt. PPE lecithin S} A & cholesterol
£ 1:12 =3¢ = A 3] okA g liposomed AT & rhb?, = o]} & liposome
+ 48] BEBEWE, HEYHE, RERESS T modeld £35 FIAE T Ak —KIE
liposomeo & == A - EeiRiEES] phosphatidylserine, phosphatidylglycerol!’ s8]z}

o] A¢ AomiE LEY liposmes FABSY] A8l A & liposomefl Hmlel BEE Tl B
—3bll H=% BET Lot dehn AAat.

3. Liposomeo| fiHe} MMk
liposome-> #5& bk 3% 74 Ho] ¢k, F
1) Multilamellar
2) Single compartment
3) Macrovesicle?] A7}z #&MQ] typest ¢},

#32] liposomefABEka} GHBS vh-&) FrhiH1n1o, :

1) %#&EE liposome(multilamellar 22 multiple compartment 11posome¢] B]—_TL vq}v}) o
FHFA e Az ML BIRES SEEF liposomeo 24 i~ Hatolrh. KA B
FEE, ' cholesterol, =% tl & Bik4:liin#e chloroforme] WEskel JuiEflaske] o]
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chloroform - [El7EEEs) e A7) Fig, 4904 B <= 9l:=dl = round bottom flaske]
glassBeoll flg Y oS o]l A el olAdl KRN, BWHBEKSE mal o2 243 E59
TBES WA ofv®l vortex mixer 5% AF8-8te) MG 10422 KBRS
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o] liposome AL 0.05~1.00 pm'®®2] /R —3F =7] 24 concentric bilayer (K g} i
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FA17171 AR 2, SEG 7] ol ol fEFS B MlaRkEe]l Tkslch. e WEk
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2) unilamellar liposomes(—#j§ liposome)

Dol A WEo1A %EE liposomed- bath type sonicatortiel A WEHEEGY 2054)3M4
ER 0.05~0.10 pm'%198] Alu}s) #—37t single compartment vesicle(—#@/biE) = =},
SizeZb iRy H—sha. e@Ekol vt ¥5tE spacert | o Fol EEME(—EEY BH
Wl RERRER) ] V. B TES B #EA &)

o

& 7] A mulilamellar liposomed] A ¢] single compartment liposome& Zrifkste R
Sephasose 6Bd] 28t Geld 3} -2 @O HE o 2},

3) macrovesicle(large unilamellar liposome) :

Parahadjopouloss} Watkins!'®2] %iiz53Ey: (solvent evaporation)s] 7]utg i Dea-
merg} Bangham'*o] {43 Jjpko = whEolalvl. & ethers] WK JFEE w=xg

K
k.

BEH = K
WA A 4HEE liposomed] 10f%2] {i%AES Z+& —HKK liposomeo = = rcb. H

2 0.13%0.06 pm'® =2 macrovesicle?] {yHLER BE 5 AA T AL obA HAsHA =
o] 9lx] ¢ron}, o]} e 2 liposomel AMPERRY 1Mol WEHol vt BE % R
Mgl Bl = 5 Bmodel= A EEZE TR (drug carrying vehicles)= 4 d2] g}t

EREE T

4. Markere| Liposomed| 2] {R¥ % RE58E

kRt RgEio = bEe]Al liposomed] {f:F¢AIfETE #5H(entrapped capacity)& 1) 4
& liposome(402 “EEo] WS 7 )l A = 1.840.6 pl/pmol lipid, 2) EHEHEEZ fER
¥ — i liposomedl] Al = 0.84:0.3 pl/pmol lipid, 3) macrovesicled] A& 1446 pl/pmol
lipidg} &1 0 & macrovesicles] 23] £ A3 o 4 Yr).

Liposome¢] marker{gf#fg-2 liposomes] Af{, marker?d] ¥, BIFES WEiEkd <=}
A AT, = liposomed] #H-S VKIS ionfRft IS MRS o8] gaic).

—iEEy o 2 stearylamined} 7+ 48 amined JgHHA Hindld ERE liposomeo ® =
31, phosphatidylserine =& dicetyl phosphate?] #jm= #f%E liposomeo ® = n, =
cholesterol = #EEET =35l liposomed thpo® =vla ghel,

BUKH: BE Mol fEth: B4R liposomefyo] fR¥FFT 4 lvt.

(1) BiKi: B§2E52 JEEI v} cholesterolsl 37l chloroformel] ¥ifigste] WILE ZEEA

i)

7122 A round bottom flaskBEe] 353t b= IBEIEAL #AAZL & A, BHEMRSE 2
3 Y FEES 2 BREd oels $8E wivl. & chloroforms] wivAql B

HEel Bk S8 24 4+ 9.
(i) Hif: s2ER2 flaskiEd] VBT HIEES o o=z %y liposomefgKel A+-43- #2
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el EmEA A Fig. 48] 344 dAAq BAAL 4 el o = liposomepye] Kitspace
Aol T &5 mH: BERL ol 28A sz £BF liposomeZo] —HKE liposomex
o 2 HE(%)Y BERS A 4§ & g, : T \
vpab7kA] 2 cholesterolge] @™, WEI FFAALAES AL, BEREERRY &
M2 5-& liposomed] K& 2A 3, WERET Pt 4& & de %= i"}ﬂ% RE
e B %+ cbds) 2. :
penicilline 2. 2~2. 8%

methothrexate . 18924
actinomycin D 2.3~11.69%2
horse radish peroxidase . 2.5~5,0%
amyloglucosidase ‘ 4.0~86.5%?
albumin : 10, 8926
polyuridylic acid . }145'26%2")
8-aza uanine 0. 7~5.4%*®
6-mercaptopurine 0.10~0.5%2®
bleomycin ' 60% o] A%
insulin ' 5% o] A
cyclic-AMP 2093V
L-asparaginase 1293
glucose oxidase 5% o] %0

BAS A Bg BHESEEDS Sephadex G200 -2 Sepharose 2B E ﬁ}%—sﬂ A Gelo o
A& BB S,

5. In vivoo] U0{rx{e] Liposome2| F/B

EWEs HLE o2 5 & liposomed Lol 7o) MRS AEEKET BEEES fFR
e BEE 474 Ktk BEEDES dd 94¢ & Qons £ FES = A4
S ek, s BERS BNESIA B gm@ Y #EH=EM o] liposomed: FiH
o d 2 HEN O & do)rt. A ,

Liposomes]] Ry S3EHL “HEES :@5@%}% WHE A= BAd piEY g o s)
M o} , _

Kriss, Dunnick, McDougall®%3:3,30s] ¢} 3} liposomed] in vivos] 4] &) Sfie BRE
MR, size, Hith W BEE=} HEFR ¥ REQKS wield BT, Bmnse
liposome$] targetings] B85S ).

BRI =AM liposomes] HFIT HEE HHEE, allergyi} FEFES WA, asm@;@@
o] BK, BERIALY BT Fov). ~

chiel @B Qe HEF in vivos] o] FAEIH 2 &%)

1) penicilling 20 & HBM T BORET B S, WhEhd A il o pims
°] B#% penicillinases] o|s| A RiEHALSIY AL REQSHA Biks o,

= actinomycin-De REMHBZA BEESEED AesloA, EEel M A&
HRE Fol, RYM FATo2A WA R Y}, “ '

o} ¢} z-& penicillin = actinomycin-DE {435+ liposome S A}%—‘,} AS, R e
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2

Kool iEsl Aol ksl 1 glel®.

2) dipalmitoyl lecithino]1} dipalmitoyl phosphatidyl glycerol ¢ REEEHHE
liposomefgol {45l AA Mol $rEAsi=l > EHEEEE ARctE Mifine gERE Ao 2
= ol kst kil WERIREEES Awstet.

3) liposome®] {452 leukemiad] - 2] 9l moused] AFFES A FEHH10.

4) GBIl A BIEGO BIIM e 8 BRERE ¥ RERES KRE & 9
SN

5) HEe) diphtheria toxoidS- liposomes] H:F8te) mouses] Fo3=l allergy KIEE
WET 5 de.

6) #yre] adjuvant®=s liposome S A48 AT #isES I Y.

7) liposome?] el influenza virus® £f 35354 (virosomeo] gt F-2v}) HHEI
A B BERIES HEERD.

8) yEpwiol 745%h8k hormongl insulin-& HEOFREAEE 74, KPS EEESFESR
o8 RS oA %)= ¥}, liposomed] {54 A ratd] WORET o Iﬁlﬂﬁfﬁ‘“ Vini
5] ETEIERIL g, of /‘MJ_ o liposomed] #5417l insuline] JH(LE#Rel HifEst+ o
ol Bl A miksl o @ore s A& ekt

F—r'
%Jn%
o
o

6. In vitroo| UM 2] it

BB BT 38, 3, MENIOY virus'™E liposomed] fREFA 71 EE2A (e iEhd]
= e BEe® A7 Bl WES 1 9.
Targeting®] 4| = in vitroe] A ¢] modelffo 2 Fé‘w1 frel A I gl e ieste,

Bl 3t 7Fo] microcapsule®=# 2] liposomes) Fiff-e % inﬂ 1 ol Al fMEREE, drug
delivery systeme] ¢] ?U}ﬂﬂ A s e # - F 9}1: o B4t

= liposomes FFSHE 72, BERSS S, BHE 2 231 ROHS REEE 59

fEliE, moused] ﬂém&éﬂi FIREE e MHAEE S4 19 = 4oy, liposome®] 4

ik 1A ] obd AT, EE FrEk B BB = 5 B Qou, liposomeft
B2A AEshe BIEHE (ecithin) & Kifiste] H—HRS lecithing Q& 4 ol BER
ol delivery~} wgEat #84E liposome = KBS #fke] =nl {REfES] =3, %7 B
—38Hi 22 liposome] UL, = {REMRel zbuhel #fFe]l )8 liposomed wEE %
PREES] 7=t ebel o FEAISIEE el xlg) el A=),
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