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Preparation of Poly(methyl methacrylate-co-1H,1H,7H- dodecafluoroheptyl methacrylate)
Microspheres as Biomedical Materials
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Emulsion copolymerization of methyl methacrylate (MMA) and 1H,1H,7H- dodecafluoro-
heptyl methacrylate (DFHMA) yielded a series of copolymer microspheres, poly (MMA -coDFH
MA) with varying the molar ratio of the DFHMA moiety. Potassium peroxodisulfate(KPS) was
used as an initiator. The molar ratio in feed was varied as MMA : MFHMA =1.0 : 0.0, 0.95 :
0.05, 0.90 : 0.10, 0.85 :0.15 and 0.80 : 0.20. The resulting copolymer microspheres were
characterized by scanning electron microscope (SEM). It was found that diameter ( d ) of
poly(MMA -coDFHMA)s increases from 90.0+104nm to 144.0+88nm with increasing the
amount of DFHMA in feed, where d is determined by means of laser diffraction particle size
analyzer. Poly(MMA -coDFHMA)s were found to increase the contact angle of water (6= 106°)
and colza-oil (8= 89°) compared with poly(methyl methacrylate)(PMMA). It was also confirmed
from a cell culture test that the polymer films prepared from poly(MMA -co-DFHMA) showed an

effective suppression of adhesiveness of HeLa cell.
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powder (GIBCO) 9.6 g % 950 mL OB HIAKIZIEN L,
22¢ D NaHCOs &Nz, HWEBATpHZ 72 L LT
%, ILIZARAT v 7 LTHREL, 7V —r_XTF
WT0.22 1um 7 /L% —DURAPORE MEMBRANE

FILTERS (MILLIPORE)% f\ T 7 4 /L& —Jki#
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Fig.1 Emulsion copolymerization of MMA and
DFHMA initiated with KPS as an initiator.
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(A)poly(MMA -co-DFHMA)-1 (B)poly(MMA -co-DFHMA)-2

Fig.2

S00 nm

500 nm

SEM image of polymer microspheres poly

(MMA -coDFHMA)-1~5, 8x104.
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Fig.3 Qualitative analysis of (A) : PMMA and

(B) : poly(MMA -coDFHMA)-5.

Table2 Quantitative analysis of PMMA and
poly(MMA -co-DFHMA).
Percentage atomic composition(At%)
PMMA P(MMA-co-DFHMA)
Calc  Anal Calc Anal
7143  96.86 65.94 90.17
O 2857 314 24 .46 3.71
F T T 9.60 4.12
20 - poly(MMA-co-DFHMA)-4
18 |
16 PMMA
4 il
& nl RERR=
g 1w}
T sl
3 6 b
2
; LT
50 100 500

Particle size(nm)

Fig.4 Comparison of particle size of PMMA with

Average particle diameter(nim)

60

poly(MMA -coDFHMA)-4.

0 0.05 0.1 0.15 0.2
Molar ratio of DFHMA in feed

Fig.5 The effect of molar ratio of DFHMA on the

average particle diameter of poly(MMA -co-
DFHMA).



Fig.6 The thermal decomposition temperature
(Taec) of poly(MMA -co-DFHMA).(A):PMMA
,(B) : poly(MMA -co-DFHMA)-2,(C) : -3,(D) :
-4,(E) : -5.

Fig.7 The glass transition temperature(Tg) of
poly(MMA -co-DFHMA).(A):PMMA, (B):poly
(MMA -coDFHMA)-2,(C):-3,(D):-4,(E):-5.

Fig.8 The effect of molar ratio of DFHMA on Tdec
and Tg.
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~92° [ZKR& LR, FHRMOBMMA L 30.5~
46.5° |2 LA L7z, tHiAZ DFHMA &% #0425 &
K, e b A EH9 5 2 &1 DFHMA & 7
AV ROLOEmONBAKMEIZL S, ZOZENBRY
~—7F J hi+ poly(MMA -coDFHMA) 7> 5 FH% L 7=
RV ~2—T 4 VATEWVBUKEEN RS D728, Hila
IEERE THDLZEPMIFRFTES. T7bH, I
MR T & 5 /MR D IEHEE - IEREE R — P
HRETHDZENPYFTE .
3.6 HRaREEFIREAER

poly(MMA -coDFHMA) 7 « )b A O Hiifae % 7
2% 7%, HeLa flifd O #4 Chi &) HIBERBR 417 >
7o. T 212, HeLa MfaiZeEa5E 03 @ 72 8 Ik A
faCH % f/MEOREE L CTHWE. poly(MMA -
coDFHMA) 7 . /V 22 HeLa fifa % 3.0x104cell/mL
TR, 1[HPEE %217 - 7. PMMA 5 X O poly
(MMA -coDFHMA) 7 { /V 2 |~ HeLa #lfia 04
RO G H % Fig9 (T, ENHIuREE
%, ENEE%THDH. PMMA 7 1L A & poly
(MMA-co-DFHMA) 7 1 L A FHBERIL, ThFh
62.9% & 84% Th 7. #%HDYH, Hela il
B LEENZ LD PR ER IR T &, AEFH
BHE LCORHADBHIFTX 5.

PMMA

poly(MMA -co-DFHMA)-5

Fig.9 The results of HeLa cell adhesion-desqumation
test on PMMA and poly(MMA -coDFHMA)-5 films.
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DRIES NG, 7 v FRE=/LE/ ~v—DFHMA
DHAABEN A BT HZ LI o TaR) ~
—F 7 ki poly(MMA -coDFHMA) DK £ A3 i &
AHETHDHZ L EHER L.

)5 OIEN D,  poly(MMA -co-DFHMA) 7
A IV ADFEWBUKEZ FER LTz,

M/ IR OEEE LT D HeLa filiaz 7=
Pars HEEABR OFE R 5, poly(MMA -co-DFHMA)
T4V AT E A RIS L TR &
AR,

P EORERNG, HALELSTHEZE Y v
R <—7F 7Kt poly(MMA -coDFHMA)»> 5 1E
L7 ) ~—7 4V AT S A
RTRMTHDZ ENbnoTz.
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