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Synthesis and Properties of Poly(BMA-co-PEGMA) Microspheres
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Abstract  Poly(butyl methacrylate-co-polyethyleneglycol methacrylate) (Poly(BMA-co-PEGMA)) microsphere was
prepared by precipitation copolymerization of PEGMA and butyl methacrylate in ethanol solution. Microspheres
were controlled by experimantal conditions 140nm to 210nm. The particle size of Poly(BMA-co-PEGMA)
microspheres was decreased with increasing the concentration of PEGMA and increased with BMA of monomer.

Key Words : Microsphere, Precipitation polymerization, Poly(BMA-co-PEGMA) microsphere,

1. M 2 g vlo]ARAH S A Z8}HTH7,8]. Antonietti S
o] A2 A 015 A xzs7] $gte] AE AT m-r]o]a
1EZ} ofolagEAH ol 318 nHxlEA Adxlmry] ZEHIHAS ulo]A g oHAHINZ F, erd 2=

7} 23 chgAdoln] vl EHHo] 2 Muk ofjel AHE  Ftelo] e Qo] upo] AR A 0 A% ALY, 10].
249 A7 ). A} volaRAsol Flsde] AR A} o] Zof oJsha 2] o] WA 7}
clopel] wjRe] olo] Tt 98 ATl ol WFHT  Ax Biwle] FFom AHHE no|azivol §

Qlei(1-4). LEA mlolazATole] Axuon A ool §alEIA] Qrouk, o H el o F4Hel uh
o Wol olgElE o= weAo] Ao Btz o SOl Bukglel o] Bt wkgo R e 2ol

2L WollA ZAZ o7 ¥re-S AR ofdd F3hiby AL mlo|A2 A o)= SalH AAY £ Fof] BAb
o|U{3], BurEmiE AMESle] SR oRN F3] Fup He EAS 2 ok Ty ogd S92 A A7)
o golo A 22} o) 7hadk-go] osf ufo|AmAnelE 7 HlwA A3 {944 5] 290 BUtusiER 3§
A z5H= W o] QIT}H5]. Shashoua 52 A, olad  Eopr} gt elc). &3t sdkg-olo o] Faiye 11
2UEY X mgdygolgdyo]lE FEFAE odd  FEY molaRAd s d& 4 ke BES 7KL
Z5lo @ SHA59 (6], Funke S-& Tlnu|dA mims ok o3 WY ooz AWSEY, 23uE o]§3t
e F5toz F Fqste] Bad wATE Yol 7b 2, ARl %t 7hagshy Sol Hard wf Sl

2 o7 st 20081 stadTaA Ao e eyt

*Corresponding Author : Yong-Jin Chun(Chungwoon Univ.)

Tel: +82-10-2456-1623 email: cshlll@hanmail.net

Received May 24, 2013 Revised (Ist June 21, 2013, 2nd September 12, 2013, 3rd October 9, 2013) Accepted October 10, 2013

5299



A Satsl=RA) 4143 4105, 2013

[11-13]. o]&3t WHO R = nfo]ARZAT S I4ER
AHEsHA A& = gloks EAI-C] XF=ar giot
Z|2o] Graham} Mao S{14,15]-& 11489 nlo]=3
EAH Ol AR ¢ Q= HHOE SRS IS
Ajrstdet. g2 nfo|AR2AHAE A=t dash
T2 QAR O ZHRAE AASEUTE & ato] AR AT of
FHA AA-GA A b3 2b, R ARETHY] F
A5kz] A5 Ae-9] &), nlo|a R Ado] Qlxlo] HeAJT}
A X T W LA FAIA | gt vher=
o] Wk & olgkal HalskyiTH16].
2 AFoA= OELFMI FAE FAZ 2o} Q1
X3 EEEﬂZ]iEPJ 712 £2E skt SlolA AR
& UPOBEMM% st 1
o gt B4 AlFsHATE

2. o4 ¥
21 AN & T2
-2l polyethyleneglycol methacrylate (DP=10)
(PEGMA), Butyl methacrylate(BMA)+= Aldrich#|] A|2FS-
Ot 2 ARE3FE 21 MEK, DMF, chloroform 52 <]
g JjE AREshITh

2.2 Poly(BMA—co—PEGMA) microsphere?|
Bty
Butyl methacrylate(BMA), polyethylene glycol methacrylate
(PEGMA)9| HI&5 ZEfstiA oehEE gz AMES)
of o Yol mpolmiwolS TSIk AT
ufo] Sz solo] Fehg AJ37] Slato] SEMOE T
Aslgon FAdEE A O E =5 25T}

23 Yt 37| Y 2= =3,

A2AZ) Bk ARE grid 9o 9 WA & gold
coating3}o] SEM (Hitachi $-2500C) 0.2 Jx}o] =7]9}
Fels PsIch Eo Axje] BEE SA] Slste]
T8} vlo| AR AT0fS ofghEe] 0.1 wi% o]3hi AL
A7l & Qx}7] 54 7)(ELZONE 280PC)E -] =17]
o Bzg Bt

3. Znt H 1 H

Jeulo} Qg EEANAES AxSHe 7|25

S

2 FPshetl QoA mlelaR o] o 242 3

5

-

5]
B Qe pole Aslold RS Az e Y
%"“ WollA ARAl SgetAlel o]-§ste] byt aL
RS Hes WS ARSI
E-Erx} npo] AR AW o)= Fig. 1 oA Hi vpef 22
m7bEo R Algk
PEGMA % BMAZ2] H|-8&-& Za]slwA] 90/10 - 10/90
o2 zAska, oERoAl 0.1 wt% AIBN Zuj &) s}
of AT WO nolazAHolE T A=
Table 13} Fig. 29} At} of7|oA R Hle} o]
BMA/PEGMA®] & H|Z ¥is}A]7]n] nlo]3 2 mo]S
448 AT 140 WA 2100me] 2712 ZH= n]YrS
A& = USUch BMA/PEGMAS] & H|S H3HA|7]H] o}
o|ZEAF0]Z AT AT} Table 194} o],
PEGMA®| & H|7} 7H4dks2 ¢Jzpa7|7h 2o gick

AL o

o : monomer(BMA)
ooe : PEGMA

[Fig. 11 Preparation mechanism of polymer
microspheres by self-stabilizer.

[Table 1] Preparation and Characteristics of
Poly(BMA-co-PEGMA) Microspheres

Sample |BMA/PEGMA | Conversion | [1] 2) de:;)iltly"’ Particle
code (mole ratio) (%) (dL/g) (@dL) size(nm)
MG-1 90/10 97.0 0.0411 60.83 212
MG-2 70/30 95.0 0.1380 18.12 205
MG-3 50/50 95.7 0.2376 10.52 197
MG-4 30/70 93.4 0.2741 9.12 138

a) Intrinsic viscosities determined in Chloroform at 25C
b) Coil density calculated from intrinsic viscosity using Einstein eq.
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[Fig. 2] SEM images of poly(BMA-co-PEGMA)
microspheres
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[Table 2] Properties of Poly(BMA-co-PEGMA)
Microspheres on BMA Monomer Concentration

Sample |BMA conc. 1 Co.11 b . Particle
code (%) dL/g) df;/sig R R
2.5 0.0785 31.8 230 115
5.0 0.0972 25.7 205 132
BG-3 7.5 0.1235 20.2 205 150
10.0 0.1518 16.4 172 168
12.5 0.2376 10.5 165 197

a) Intrinsic viscosities determined in Chloroform at 25C
b) Coil densities calculated from intrinsic viscosity using Einstein eq.
[ 1=25/p

120
100
R
T orf
)
g o —
> 50/50
c 40 L]
83 —8-70/30
20 —A—90/1077
0
0 5 10 15 20 25

Monorrer Conc. (wt %

[Fig. 3] Conversion of poly(BMA-co-PEGMA)
microspheres prepared with various
BMA/PEGMA mole ratio.
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[Fig. 4] Coil density of poly(BMA-co-PEGMA)
microspheres at critical gel concetration.
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[Fig. 5] Coil density of poly(BMA-co-PEGMA) microspheres
prepared with various concetration of PEGMA
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