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2 9: FH2HESE Ze AVEYAE styrene E divinylbenzene®} §7] & £o|Al ultrasonic
processor& ol g8l EAHAIA vesicle £4& HAPF t}E, o] £ o] B2 FRNA, BRE
o]l #AXcz Wgd B dE FRE FE =g FAsl) o] 2o So] U= styrened}
divinylbenzene® 35§ 8}o], crosslinked polystyreneo] AIHBAAEE o]FojA A44 &)
Eol v £33 22E A4S $8o0l B3 ¥ #7] L8 ARl AUBAAES 22
Bl oAU HA FEE ZHe oke wu 2o o|Ro) polystyrene e FAEIUT) AR
o|x}¢l & 7+ polystyrene 9] A5} ARE 5L 2H a9

ABSTRACT: Cholesterol-containing surfactant was ultrasonicated with styrene - and
divinylbenzene in water to form a vesicle solution. This vesicle solution was dried to construct
a membrane which had a molecular multilayer structure. The styrene and the divinylbenzene
which stayed in this membrane were polymerized with photoinitiation, and then surfactant
was extracted by organic solvent. Tensile strength and elongation of the two dimensional
polymer network were measured.
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Aot 7171 & Aol Ag" FH2EHIE, 6-
bromohexanoic acid, 11-bromoundecanoic acid, N,
N-dimethylethanolamine= Aldrich #|&& A}8-8}
€t} Infrared spectrophotometers= Perkin-Elmer
X 98-€, nuclear magnetic resonance spectrometer
& Varian EM 360 L&, X-ray diffractometer=
Scitag XDS-2000€, ultrasonic processors Cole-
Parmer 4710 250 W& A}2-3l99 ).

{{ (Cholesteryloxy ) carbonyl}methyl] [ 2-hydroxy-
ethyl]dimethylammonium chloride (CHODAHE) 2|
M. o]n] Hag whe ]R3l  cholesteryl
chloroacetate2} N, N-dimethylethanolamine© =%
B g4 sk} (vield 62%, mp 137-139 ).

NMR (CDCl;) 6 0.8-2.4 (m, 41 H), 3.6 (s, 6 H,
N-CH3), 3.4-3.8 (m, 4 H, CH,-0, CH-0, O-H),
4.2-43 (m, 2 H, N-CH,), 5.0 (s, 2 H, N-CH,-
CO), 5.4 (m,1 H, CH=C).

[5-{(Cholesteryloxy ) carbonyl}pentyl] [2-hydroxy-
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Zt= Polystyrene®] 4

ethyl]dimethylammonium bromide( CHODAHE-5)
o 4. olv] Hud W& o3, FH2eER
6-bromohexanoic acid& ¥H2-AlA cholesteryl 6-
bromohexanoate (CHOBHE) & &A% o, A
g CHOBHE$} N, N-dimethylethanolamine g %¥+&-
Al# CHODAHE-5& #4dstdtt (yield 53%, mp
141-143 1¢).%®
NMR (CDCl;) 6 0.8-2.4 (m, 49 H), 3.6 (s, 6 H,
N-CH3), 3.4-3.8 (m, 4 H, CH,-0, CH-0, O-H),
4.2-4.3 (m, 4 H, N-CH,), 5.4 (m, 1 H, CH=C).
[10-{{Cholesteryloxy ) carbonyl}decyl]} [ 2-hydroxy-
ethyl]dimethylammonium  bromide (CHODAHE-
10)2] BHAM. olu] Bug wWHS o]£3ld chole
steryl 11-bromoundecancate 2} N, N-dimethyl-
ethanolamine 2. 2 %€ A8l ) (vield 53%, mp
146-148 <).®
NMR (CDCly) & 0.8-2.4 (m, 59 H), 3.6 (s, 6 H,
N-CH3), 3.4-3.8 (m, 4 H, CH,-0, CH-0, O-H),
4.2-4.3 (m, 4 H, N-CH;), 5.4 (m, 1 H, CH=C).
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Figure 1. Schematic illustration of template
synthesis of a multilayered two-dimensional polymer
network.
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Figure 2. X-ray reflectivity scans of multilayer after
polymerization. 1) CHODAHE + polystyrene, 2)
CHODAHE-5+ polystyrene, 3) CHODAHE-10+ poly-
styrene.

Table 1. The Long Spacing of the Cast Film

long spacing (A)

surfactant before after
polymerization polymerization

CHODAHE 38.1 37.6

CHODAHE-5 415 409

CHODAHE-10 443 440

BA4E cast filmg 71 3 v ge & F,
3 gl F dotErtE sl Ysle IR
HEHE "o Eyrh IR AHEYA 1630 cm”
dlMe vid 7lol o3 F57b B whe Fo A9
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H:7.93, N:0.030|9t}. o] gte ol&x]¢l C:92.3,
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Table 2. Mechanical Properties of Two- and
Three-dimensional Polymers

tensile strength  ultimate
polymer  surfactant (kg/mm?) elongation (%)
CHODAHE 44 24
2D CHODAHE-5 50 33
CHODAHE-10 5.3 3.6
3D 31 2.0
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