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Abstract . Polymerized vesicle was synthesized from a lipid which had two vinyl groups, and permea-
bility of this vesicle was compared with monomeric analog. Permeability of the polymerized vesicle
was five times slower than that of monomeric analog. The reason is that the lipid which was used
in this experiment had two vinyl groups at tail position in the lipid, and therefore crosslinking was
possible between upper layer and lower layer in the vesicle as well as between side by side.
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B2 A3 A}4-" 10-undecenoyl chloride, N-
methyldiethanolamine, 2-bromoethanoli= Aldrich
AES A3l en, [PHlglucose (18 Ci/mmol)
< ICN Laboratories #|¥-2 A3}t Nuclear
magnetic resonance spectrometers Varian EM
360 L&, A=A & Zeiss EM 109, liquid sci-
ntillation counteri= Packard TRI-CARB 4000%,
sonicatori= Braun Sonic probe-type sonicatorZ A}
g3kt

Bis[2-(10-undecenoyloxy)ethyl }(2-hydroxy-

ethyl) methylammonium bromide(1)2] # 412

11.9g(0.10mo!) ¢}  N-methyldiethanolamine&
80mle] N, N-dimethylformamideo] =591 £94o)
44, 6g(0. 22mol) &} 10-undecenoyl chlorideE w3}
o AeolA 14179t ¥ES-A1Z1 Fof 250ml 2
diethyl etherZ tj&tm, o] EFE-L —10CE *F
filterdt ¥, ethyl acetateod|A] A ZAAR3 o] bis[2-
(10-undecenoyloxy) ethyl Jmethylamine  hydroch-
loride(2) 2 §tAlslgct. (41.5g, 85% yield). mp
109~110C, NMR (CDCl,;) 0.95~1.85(s. 24H),
2.10(d, 4H), 2.26(t, 4H), 2.85(s, 3H), 3.38(t,
4H), 4.50(t, 4H), 4.67~6.02(m, 6H), 6.30(s,
1H).

4,88g(0.010mol) ¢} 25 0.5M NaOH &3} di-
chloromethane ©. 2 extract3le] 2Z free amine &
el 2 dichloromethaneol] =21 ¥, 1.87g(0.015mol)
9] 2-bromoethanol® 80T A 4A17t F<F ¥H3-A)

Zo|of A157 A23 19913 49

ox

ZAch o] ¥HSES AT WS U AT 2w
A7l ¥ benzened 713l AASA)ZHH3.92g,
68% vyield). mp 64~65T, NMR(CDCl;) 0.95~
1.85(s, 24H), 2.10(d, 4H), 2.36(t, 4H), 3.45
(s, 3H), 3.70~4.25(m, 9H), 4.58(t, 4H),
4,75~5,95(m, 6H).

Polymerized Vesicle2} §4

50mle] Hlo]#el 100mge] 1& o}F Aake] chlo-
roformol| =o|i & 2,2'-azobisisobutyronitrile
(AIBN) (3.5mol% )& chloroforme] £9} ez
F131A 19 vlolAe &l A fdog vk )
=, AE3l A B & SLAA 9k o] Hlo]H <]
vetoll A= Al st th(25C, 4hr, ImmHg). 18)
il 10mle] FH4E o] vlo]# el Y1 sonicationd}
o vesicle2 FAAAH10min, 50C). ©] vesicle
S4E AlFBl &A stopperg AgEle F7E
At 3 SHe] AL vle S o)k AA AE
purgedlich, o]E A A FAE vesicle 4L 80
Toll A 6A17HEQE Folro] Furs-S A7)

Fax 3

#Joll A} 50mle] w]o]A ] lipidet AIBNS H7Hét
o) 8ule} [PHlglucose stock solution (9 : 1 etha-
nol/water) & 7 tidte] gt LujE 2
A7 ek, 71819 sonication 3- vesicleo) #AE|9S
o} [H]glucose’} vesicle®] 9)E 9l o) 2% =
AetA foh, 2w S vheg Algd. o2
A dojn mE-23 @ vesicle 892 sephadex
G-50& o] &3} gel filtrationS 3}A vesicle 23
3} 9159 free [PHlglucoseZ £a|8 4= Ut} Gel
filtration ¥}4& 53 #v}, Sephadex G-50=
column (1X40cm)-& =42 = 0.5ml2] vesicle &Y
2 U ¥ 2RSS elutedtr}. 1.16ml4 wehe
o, 11HA} 12U AN A F2 vesicle &0} }gt
o}, oA B8 vesicle®, = [*HlglucoseZ
Wil gf-8ka Qe vesicle A& 7hRa Boby
=275 AAslgrt. Vesicle 89 1mlE dialysis
bagell 3t 200mle] F-F4=oll tidled 20T A dial-
ysisE HAISHATE ZLejal YA S AlZkatc} 40p14
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Fig. 1. Electron micrograph of the polymerized vesicle
from 1. (2% uranyl acetate stain, bar represents 1000
A)
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QAT 1ol A 7 Fo wbde [PHlglucosest

e radio activedt substrateg o]l &&= 7o)t}
A9 w e [PHlglucose?} 37 S0l vesicle
g2 gel filtrationdte], [*H]glucose & vesicle W}
ol vt Z+319)E vesicle 8o Hjgic), YollA

vesicle #9-% dialysis bagoll Wil 200mle] &
‘i*°ﬂ 3] dialysisdte] ERes 248, Ao

vesicleg ¥33)] & [PHlglucose:=
Haf) 2 S B v} 5u) o)Fe] wE L= dialysis
bage] membrane-& ¥ 3] vzic}, Z12J2 2 dialy-
sis bag 12} [(*Hlglucose?] ¥< =43 upa 1
-2 vesicle o) [*Hlglucose®] & =33 o
28 4 Uk

Captured volume 2 vesicleo] &8 ol A] x}=]5}
L ByE JehlE o2 vesicled] entrap¥ sub-
strate®] g o|gdte] I F&& 3, olAE
ALE-3 lipid ¢ moleg & Ve ghS wEdt. & vesi-
cle 898 gel filtrationd}a] vesicled] entrap®
[(P*Hlglucose ) okmt Lolol Holali= free [PHglu-
cose?] %L ¥]3}A vesicleo] AX|&t= H3] £&
& T F o)RE AMEH lipid2) moleF 2 o]
captured volume & 73cl, 2 Ao de v F
218} vesicle®] captured volumee 1.7+ 0.1 I/
molo]fitt.

vesicleg ¥

s ZAdAM 9& datax Johnson Ba-
ngham"¢] WY& o] &3t HelstAh.
N, V, o NV, V4V,
In [ v =g g kT e @)
k=(A/V,) P (2)
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Fig. 2. Percent release of [*H]glucose vs. time at 20
T+ (A) polymerized, (@) unpolymerized.
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Fig. 20l A)7tel) w2 [PHlglucose] % release”}
vehdeiel, ¥ 28l vesicledt 1Ex}3bE A
& vesicled] A5 E v wslBH 1223 vesi-
clee] 57}t fe &S & F ok o] dataE
ez Heldte Al =AIG 180] Fig. 3
vehdelch. 281 o] Fig, 32 ¥ A4 kgkat
Pgto] Table 1o vrehglch,
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Table 1. Estimated Permeability of [*H] Glucose th-
rough Unpolymerized and Polymerized Vesicles at
20T

k (hr b P*(10 “cm hr 1)
Unpolymerized 0.14 £ 0,015 2.3+ 0.25
0.027 £ 0.003 0.45 + 0.05

*Calculated by using a mean vesicle diameter of 1000
A
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Fig. 3. Semilogarithmic plot of the fraction In[(N,—
NJ)/N,] vs. time for [*Hlglucose permeation :
(A) polymerized, (@) unpolymerized.
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