Polymer(Korea). Published by the Polymer Society of Korea
Vol. 13, No. 6, 1989

I0

AT - BMS - M8Y* - x=ES - LA

gohetn FUse ISt Soha A gusta o
(1989 4% 13¢ H¥)

A 0

A}z 83}

Blood Compatibility and Surface Properties of A-B-A Triblock
Copolymer with Polyurethane and Poly(y-methyl-L-glutamate)

D. S. So, S. W. Jang, Y. K. Sung,*J. S. Cho,”* and K. Y. Kim
Dept. of Industrial Chemistry, College of Eng., Hanyang Univ., Seoul 133-791, Korea
*Dept. of Chemistry, Dongguk Univ., Pil-dong, Jung-gu, Seoul 100-715, Korea
**Dept‘ of Polymer Eng., Chonnam National Univ., Kwangju 500-757, Korea
(Received April 13, 1989)

2 ¢ B d7dde FYsded YAGYA FHYEY y-methyl-L-glutamate S
22%%sta] A-B-A triblock copolymerS FASIH R ol ot HAHFY % EHS
B39l B4 BEAAlsddd oiulviyl =dE dH =29 ZfaAgs gAstT, o
A &3} phosgene] © 2 A3 y-methyl- L-glutamate N -carboxyanhydride(NCA)E W&
AlA triblock copolymerE TAstdth AL microsphere columny o FFILH
2 233193 Lee-White o2 HALuAE ALY AAFAIAAEY oz
AL rE2AE #Astuct APZA, triblock copolymers] A AL Ze¢
@ et 3} poly(y-methyl- L-glutamate) (PMLG) Ztzt2} homopolymerB.t} -3t HE =%
2 30%<) 1-303% [-300] ¢43 dAHFPe bz AAh £3 polyol THEAZF
100022 & type I°] 200022 TE type THT thax 48 3FS Jehliz UATh
Zt Algol AAARE} AFE ¢ JATUFHS FHINYeH, AAFAEF EA(DSC)
Y wide- angle X-ray® &3 3}%c}

ﬂﬂimlﬂ

Abstract : In order to prepare a A-B-A triblock copolymer having biomedical properties,
polyurethane was synthesized with ester-type polyol, 4,4 -diphenylmethane diisocyanate
and diamine, The amine groups were introduced into these terminal positions of the polyurethane
molecules by the addition of ethylenediamine. Then, the triblock copolymers were synthesized
from amine-terminated polyurethane as B block and N-carboxyanhydride of y-methyl-
L-glutamate as A block, To evaluate the blood compatibility, the microsphere column
method was used, and adhered platelets morphology was investigated by using scanning
electron microscope. The results showed that the blood compatibility of triblock copolymers
were superior to that of homopolymers, Among the triblock copolymers, the blood compatibility
of 1-30 and II-30 including 30 wt?% polypeptide was superior to that of others. Also
the type I (polyol Mw=1000) was slightly better than the type I (polyol Mw=2000)
for the property.
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Fig. 1. Reaction scheme of polymer synthesis.
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Table 1. Compositions of Triblock Copolymers
Samples PU MLG NCA ~NH, MLG NCA D.P.of M of M of
(g) (g) (mol X 10*) (mol x10%) PMLG PMLG PU
1-0%* - - - - - - 107400
1-10 7.2 0.8 1.34 4.08 31 6000
1-20 6.4 1.6 1.19 8.16 69 13400
1-30 5.6 2.4 1.04 10.22 118 23100
I-60 3.2 4.8 0.60 24.50 411 80500
I-0** - - - - - - 77900
MN-10 7.2 08 1.85 4.10 22 4300
I-20 6.4 1.6 1.64 8.16 50 9800
I-30 56 2.4 1.44 12.20 85 16700
Il -60 3.2 4.8 0.82 24.50 298 57500
* 1 -series : polyol Mw=1000, ** [ -series : polyol Mw=2000.
fi golzol Rgdiswss ZFstach 20
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(B) Column packed with glass
beads precoated with polymer

(C) vacutainer bottle with EDTA

Fig. 2. Apparatus for microsphere column method,
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Table 2. Number of Platelets Remained and Critical
Surface Tension

Remained Adhesion Critical Surface
Platelets( x 107%) Ratio(%) Tension(dyn / cm)

I1-0 148 31 255
I-10 146 32 255
I-20 155 28 29.0
1-30 206 5 243
1-60 123 43 255
-0 163 24 24.8
1-10 151 30 24.3
1—20 142 34 23.8
1—30 197 9 26.3
11—60 145 33 27.3
Black 216 —
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Table 3. The Mechanical Properties of Triblock
Copolymers

Tensile Strength Elongation

(kg / mm?) (%)
1-0 2.06 750
I—-10 2.09 750
1-20 1.75 750
1-30 1.55 700
1—-60 1.37 400
n-o 248 800
I-10 2.5 750
I—-20 2.29 750
I-30 2.27 600
1—60 2.14 350
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Fig. 6. DSC thermodigrams of triblock copolymers
at 10C / min,
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