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Abstract: Cholesterol-containing surfactant was synthesized, and it was sonicated with monomer in water to form a
vesicle solution. This vesicle solution was dried to construct a membrane which had a molecular multilayer structure.
Using UV irradiation the monomer in this membrane were polymerized, and then surfactant was extracted by organic
solvent. Using a X-ray diffractometer, the thickness of one layer and the regularity of the multilayer were measured.

And scanning electron microscopy was conducted for fractured polymer film.
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Vesicle2 molecular bilayer2 o]Foiz T3] Azt vesicleg FAAFH[11]. ©]2F S 2H
gt 5o Fo] Fol e 7YY S M 72 £¢ $3he vesicle: XA | Tl AdY
£ %3 Qo ol vesicled] BT AFE Al AATFEo] TA2HES Bol FHHT sdrke AL
= o3} biological membranes] model system.© 2rREolt}). o|gA HAH vesicleS of§ AT
2 Fstg o1, 2] vesiclee] 7HAT e FF o] yrs{FcH[12]. 223 o] FY2HES Z= AN
T FZ, 5 Ui e AzlE 2 A493 37 ZHAE Fole Ed 24AHAE ¢ giant helical
& e T2 g Fo) FHAT Folol £457] Al superstructure® 7= 7o) Slfo] Hoi3ci[13].
g}, o E5 drug carrier system[1], photochemi- olgjgt T2t Az} du)Ao] oy Uuk #HujHge T
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1142



A7) gl G 2

vesicleg & At FHAHES FE3Ed o4
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2 89 XFAE /Pl FL model systemo]
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Shing FH2HES 2 ARTAAES o438
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AT 2 O F2E A Ve o= Uy
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2.1, AleF 2 7|7]
£ Ayl A48 F3 A8 E, 11-bromoundecanoic
acid, N,N-dimethylethanolaminex Aldrich #&&
AH8-3l¢ o o, tetradeca(ethylene glycol) diacrylate
(TDEGDA)+= Shin-Nakamura Chemical #)Zg A}
481 9t}. Infrared spectrophotometer= Perkin-Elmer
X 98—%—, nuclear magnetic resonance spectrometer
£ Varian EM 360L¢, X-ray diffractometers
Sc1tag XDS-2000%-, sonicator= Cole-Parmer 4710
250W sonicatorg AMg-3}ict.
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2.2. [10-{(Cholesteryloxy )carbony!}decyl ]
[2-hydroxyethyl Jdimethylammonium bromide
(CHODAHE-10)2] &M

150mL9] 43¢ 9443] A A3 dichloromethaned]
4] 6.03g(15.6mmol) &} £ A8 E, 4.14g(15.6mmol) 2]
11-bromoundecanoic acid, 3.22g(15.6mmol)$¢] 1,3-
dicyclohexylcarbodiimide(DCC) & 2¥7k9] p-dimethy-
laminopyridineg Zvj2 A7} F Ah2o A 204)7F
& WhEAZ). DCCE2RE HA49 urea F249)
AAEE AWM AAT Fo, HeEE 80mLy
0.IN HCIZ #Ho3z o4, &4 80mL9 0.IN
NaOH=E AojFgich. £0lE AAG o AT A=z
3to] A TAE AL F oHENA FH AHAA
3} 9it}. Cholesteryl 11-bromoundecanocate(CHOBU)
7} 2.90g QoA ch(yield 29%, mp 96~98C).

2.40g(3.79mmol) 2] CHOBU$%} 0.34g(3.81mmol)
9] N,N-dimethylethanolamine® 482 2A3] A
7% 50mLe] CH,.CN3}t 10mLe] THFe)| 39 %,
48A17F Fb BRAIFIEA AT o3 A ubg
£ A7 YA $0E AAZL o dojAl AAES
ethyl ether2 A Aojyich. 1.42g(1.96mmol) 9}
CHODAHE-10¢] de{ it} (yield 52%, mp 147C).

NMR(CDCl;) ¢ 0.8-2.4(m, 59H), 3.6(s, 6H, N-
CH,), 3.4-3.8(m, 4H, CH,-O, CH-O, 0-H), 4.2-4.
3(m, 4H, N-CH,), 5.4(m, 1H, CH=C).

2.3. Cast Flmg 0| &%t 24t Cl& FX2of &AM[21]

#4dgt CHODAHE-10 70mg(9.68 X 10 "mole)}
TDEGDA 29mg(9.59 x 10 °*mole) & 1.5mLe& &%
gl Y3 sonicationg 3}o] vesicle &L A 3}
dch o] fdS 43 Fd % 7H FE @ $lelA
FEAA T FRAAAL FHA0) 98 AAe
oS3 o] k. WA p lyester filmg 712 A)
2 2cm HA AAA Y Refo g 227 olE B
A At mofo 2 Azho] 4g dHojmy e
o o] foo] JoB TR YA e FojE g
& &4 stk 28 ohg o] polyester filme] Pofl
fluoro carbone. 2 o]Fo{xl @ (Fluoro pore Fp-
010: Sumitomo ElectricA}) & 7o} vesicle £-H&
LA Foll P49 & GA wol E $ A 3§
Aot Vesicle §49] Azxe AF2o4 48417 59t
AAZE o 7HA] oAl F719ke] A4 A& Hog
e A AAsgr.
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Br-

[10 - {(Cholesteryloxy)carbonyl}decyl][2 - hydroxye-
thyl ]dimethylammonium bromide (CHODAHE-10)

Cholesteryloxy- =

-0

HzC = CH_CO_O_ (CHzCHz‘O) 14_CO‘CH = CH2
Tetradeca(ethylene glycol) diacrylate (TDEGDA)
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2 gy EAES $eloA 2ardA<l
itk 2 A ZY2HEL 2 AWRA
AZ o83t cast filmg FAAFH A o ‘31“ z
29 AlolE 22144 FF I
uhato] F3o] 4o SlE J-v”i—x} otg i}“ﬁ}‘ﬁt}
olggt =g FAs7] slME cast filmE HA4
717] Aol monomerE ARZAA Y IFA ol cast
filmg FAA7|H ADRAA L spelate]e] Sl=
2ol monomer E-o] #}2|3}A =t} °] monomers
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multilayered two-dimensional network

Fig. 1. Schematic illustration of template synthesis
of a multilayered two-dimensional polymer

network.
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Fig. 2. X-ray reflectivity scans of multilayer from
1) CHODAHE-10 + TDEGDA (before poly-
merization), 2) CHODAHE-10 + TDEGDA
(after polymerization).

ol 9 A Yo AYHT YeolE
BT o2 TRy 2d 47 fdAs A
< Z+3 ook HAH cast filme] Wil EA1Eo)
Aot F FAHog widHe glEstE X-ray
diffractometerS o|g-3}¢] 45 Hlth, 2§ Az}
Fo A BF 2Astded 2 3L Fig. 29 4
e sih.

=3 Fig. 19] Z3Z 2 Bragg lawel nd= 2d
SingZ o] &3te] At 1.54060A o)=L cast film\—Hi’J
7 o AE TR FE Aele 4 39 2
Zo] 44.9A°19H1 FY Fel= 44.3A°]°;i‘:}- =g
FU A3 9 T4 Hole A9 Heieh.

HAH cast filmE 7}A 2 F3ulee 3 £, 23
ghgo] & dojErte: #aldr] 943k IR spec-
trums Ho] Batel IR spectrumol 4] 1645cm '
A9l vinyl7]o} 2J& absorptione] % urL 3o
A9 Atk £7] 402 AWEAAS FE
I UA G 283 29 IR spectrume TDGEDA
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Fig. 3. Cross-sectional view by scanning electron
microscopy of multilayered film of two-di-
mensional polymer network.

(bar represents 1um)

ZE7 TS A ¥, A3 94 7HA 2 scanning
electron microscopy(SEM)& Ar¥ Hghc}d. 1 Az
7} Fig. 3o viel}sle.
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