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ABSTRACT: In order to use vesicle as a space of polymerization, monomer and cross-linking
agent were put into hydrophobic part of vesicle. The vesicle solution of dimethyl-
dioctadecylammonium bromide was formed by ultrasonication. Styrene and divinylbenzene
were put into this solution and polymerization was conducted by adding AIBN. The polymer
with sphere-shaped structure was obtained by removing all of the surfactant by extraction of
ethanol And using methyl methacrylate and ethylene glycol dimethacrylate, this sphere-

shaped polymer structure was also formed.
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AleF %0 7]7]. Dimethyldioctadecylammonium
bromide (DDOAB), styrene, methyl methacry-
late (MMA), divinylbenzene (DVB), ethylene gly-
col dimethacrylate (EGDMA), azobis (isobutyro-
nitrile) (AIBN)+ AldrichAlel Ak A3t ).
FT-IR spectrophotometer = Bruker IFS-66 &,

Faiod A2548 ASE 20006 oY

o ¥ Yol nEA T4

©

Initiator(l)
Vesicle
A\A
EA:>
i
Monomer(M)

ﬂe
O = ©

Figure 1. Synthesis of inner vacant polymer spheres.
A) swelling bilayer, B) polymerization, C) extraction of
surfactant, and P) polymer.

NMR  spectrometer= Bruker DPX 3008&,
Scanning Electron Microscope (SEM)+ Hitachi
S-2500 C¥&, Transmission Electronr Micro-
scope (TEM)&= Jeol JEM-2010¢, Confocal Im-
aging System (CIS)£ Bio-Rad MRC-1024&, El-
emental Analyzeri= CE Instruments EA 1110§&,
sonicator= Cole-Parmer 4710 250 W sonicator &
27t A3,

Styrenec2Se| £0| @ P DEXS A,
DDOAB 6.31 g (0.0100 mole) & 300 mL2] F/
o Y3 60 C &x2 7t¥Ee EAAAG. o|R&
60 T2 FAAFIRA 0% UL 2ETE o83
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styrene 0.520 g (0.00499 mole)® DVB 0.651 g
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104 &<t Ao WA oy WA o] HAs
At &4 DEARIE 47 Hte o] f4g o

755



wold - 45 -

A #eld tg, 429e AASd nERE F23
3, T}A) ethanolg Wi WHE ¥, €A EElde
A& oA 2= wrEsielch el ¥, 729 Al
Al HAzAIA WA g nEA BEE I

MMAZSE o| ¢l 7Y IEXAS . Sty-
reneg A3 Aol #Ze PHoz sigeH,
MMA 0.500 g (0.00500 mole) & EGDMA 0.991 g
(0.00500 mole) & A3t T}

E- g Ny

DDOABE 60 C Z/%o|A 302 $ob 283
2 3 - Wel 890 BolAe g BEE
2}, o] &Y gmall unilamella vesicles
UV) & o]Fojx 9rt' o7]d) styrenest 7}alA)
DVBE H7I31H olZEo] vesicled] 454
o2 Fol7HA drh o] &4 AAA AIBNE
o oA 94| vesicled] 24y FEoz g0t
. a3l A 80 T HAE FUSIEA 104]
e % gAIA 1EA7 FHE vesicle &
< A 5 vhgo] T Aot el
7] 93ld, 2% ¥ F B Y vesicle &
AL freeze drydt t}go] CDClo =< 'H NMR
& HolE Az}, 6 ppmA 9] 2= vinyl protono]
A9l Azl Ro] #Rl=rt. =@ FT-IR spec-
trumol A 1645 cm o) A vinyl7|ol ¢} %t absorpt-
iono] F vhg F AN FHo] =T

o] &7t F{E vesicled ethanold] o] 3
AAZ &, Y4 Belsld AHEEA 7228 AAE
At 2 oA g Hrlsin 94 ke
A& AHEgA ] NMR =3zt Aekd o7
wEsh o)gA M L Yy AHEEL 70
TAM TAIZE B AF AR S5 Fo] ¥l
THe LEAE E& F UJD olF FT-IRE &
A% 23} styrenes} DVBEYEH wz g vhg8
o 4L mEzY FT-IR= dAg o, ARES
Az A=l DDOABe] 2% IR F5& YeERtR
groktl. =3 NMRe] EAo|Ax DDOABe] 9%
omg Blax vehtx] gsich EE o] ARE Y4
2% 23, A7} 0.05% ool #as = o)A
& PABM7Y 2218 B £ long Mg A}

P e

~
w2

£ 3 0o HoR

756

b4
(®) 5000 A

Figure 2. SEM micrographs of inner vacant polymer
spheres. (a) styrene and DVB and (b) MMA and
EGDMA.
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Figure 3. TEM micrographs of inner vacant polymer spheres. (a) styrene and DVB and (b) MMA and EGDMA.
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Figure 4. CIS micrographs of inner vacant polymer spheres. (a) styrene and DVB and (b) MMA and EGDMA.
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