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Abstracts: This paper was described that the preparation of polymetylmethacrylate (PMMA) microsphere and
coating of vitamin C onto surface of the prepared PMMA microsphere for application of cosmetic materials.
The PMMA microsphere with various sizes can be obtained by change of reaction condition such as reaction
temperature and reaction time. The coating of vitamin C on the surface of PMMA microsphere by using
cyclodextrin as binder can be achieved to 30 wt-% in water/ethanol mixture. The vitamin C coated with
cyclodextrin was stabilized during 56 days at 40°C. The color of the coated Vitamin C was changed from
white to dark yellow after 14 days at 40°C. The vitamin C coated with cyclodextrin on the surface of PMMA
microsphere can be sufficiently used for cosmetic materials.
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2.1. Alet

BHlElYl C& Aldrich-Sigma’}l, methylmethacrylate
(MMA)& DC 3} (1), o,0'-azobisisobuty-
ronitrile (AIBN, ¥+)3} polyvinylpyrrolidone(PVP, MW
=40.000)= Junseir} (Y, 28] 3L cyclodextrine T
A B AE (g =)ol A kel ARE-EFSITE. o
e g weks (A, gisRls)e GA glo] ARg-st
ATt

22 Ofo|3E 3719] PMMARIXIS] XM=
Ell C =H

PMMA®] 2] A|Z+E= Four-neck ¥H3-871(1.00 L),
W &L 254.8 g7 MMA(25.0 g), AIBN(0.25 g), PVP
05 g2 ¥, 60°C, B4 7]F 3o A, 140-145 rpm
o= wykstAXA FPsidint. AL T, 27
HCI/MeOHS H7}sle], 282 BA] & ulg-S A
O 2 YAAIRl 2, JEHo|HE o]&3t 3|t
T3 W2 AL Table 191 VBRI Qlth

HEl] C Z8& Yl C9} cyclodextring 575
o} o gke E3Hgujo] =20 ¥ f5F AZ7](Uni-
Glatt, Glatt GmbHAL, 5 U)E o] &-3lo] ZH S 43

Table 1. Polymerization of MMA as function of reaction time and temperature"

No. Time (hr) Temp. (°C) Yield(%) No. Time Temp. (°C) Yield(%)
1 12 50 NO 8 24 50 NO
2 12 55 65.4 9 24 55 40.0
3 12 60 56.0 10 24 60 81.4
4 12 65 38.0 11 24 65 76.5
5 12 70 gel 12 24 70 gel
6 12 75 gel 13 24 75 gel
7 12 80 gel 14 24 80 gel
15 36 50 NO 22 48 50 NO
16 36 55 76.5 23 48 55 87.7
17 36 60 73.9 24 48 60 84.0
18 36 65 584 25 48 70 60.0
19 36 70 gel 26 48 70 gel

20 36 75 gel 27 48 75 gel

21 36 80 gel 28 48 80 gel

DReaction Condition: MMA (25.0 g), PVP (0.5 g), AIBN (0.25 g), MeoH (257.7 g), Stirring speed = 140~145 rpm.

NO = Not obtained.
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Table 2. Ingredient composition for coating materials
. . Ratios to
0,
Ingredients Weight(g) Total(%) PMMA(%)

Seed(PMMA) 200 22.1 50.0

Vitamin C 100 11.0 25.0
Cyclodextrin 100 11.0 25.0

H,0 270 29.8 -

EtOH 237 26.1 -

Stk A 28 24L& Table 20 YERA AT

23. EH77|
dEd TFLZREE ozl PMMA ¥ HIEM] =

#HY4z

Y PMMA<] morphology<= Scanning Electron Micro-
scope(SEM, S-3000N, Hitachi Science Systems., Ltd,
JEy)o 7 =433, PMMAS] E&4ALE Thermo-
gravimetric Analyzer(TGA, TGA1000, Sinco, t3H71=F),
Differential Scanning Calorimeter(DSC, DSC-S650,
Sinco, T 21 3)S Eate] ST vgwle] e
< ODS ZH& AH&sto] RIFE717F e s

o) A 22 v} E 22}k (HPLC)E B8] 24313t

B AT E 2Eg} A7 WMEHE Ful, vlol

(No. 23)

(No. 24)

(No. 25)

Fig. 1. SEM data of PMMA prepared by emulsion polymerization.
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Fig 2. SEM data of the PMMA coated with vitamin C by using cyclodextrin.
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Fig. 3. TGA and DSC data of the PMMA coated with vitamin
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Table 2. Content(%) of vitamin C as function of time and temperature for PMMA with vitamin C*

days 0 day 3 days 7 days 14 days 21 days 28 days 56 days
RT 5.09 4.83 422 5.00 4.94 4.40 4.40
Content (%) of vitaminC 94.9 82.9 98.2 97.0 86.4 86.4
40°C 5.09 4.54 3.72 4.99 4.93 437 4.35
Content (%) of vitamin C 99.81 93.1 98.0 96.7 85.8 85.9
*The coated Vitamin C content (%) = 30%.
4.4 8

AHdE & S Sl
Fig. 3& wio] A2 A7]¢] PMMAYIAL B &
PMMAYA}e] 94 EXS TGA 2 DSCE =
A5 YeERf L ) vlo]aE 2719 PMMAS]
DSCA ol A 290°ColA 13} & Fol=7} Yehste
g °]3& PMMAYL =38 00A A7)= ¢ Fo]
FolH, 400°ColA YeEht= §¢E Folaw FitE
o] BajE A7)e volaR ATt nietel Col
I PMMA2] % 195°CollA &< vlo]=7} 1}
EbgEt o)ZAL BEN CERE UL Jjo|ag a4
€t g A, TGAS] A} wle]3E =719 PMMAY]
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Bl CgaEH3E A2 (room temperature) 2 40°Coll
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HE PMMAYALS] HER] §HaFo] 28U o] A|yhS uf
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Aol sk o] st oA 14 0] o] Ao ulgt A
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