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Abstract : The polyurethane prepolymers, which were previously synthesized from 4,4'-
diphenylmethane diisocyanate (MDI) and polytetramethylene glycol (PTMG), were chain ex-
tended by ethylene diamine or polydimethylsiloxane having amino group at both ends of the
chain (AT-PDMS), giving polyetherurethaneurea (PU) and polyetherurethaneurea contain-
ing PDMS segment (PU-S), respectively. The interactions of synthetic polyetherurethane-
urea with blood components were examined to compare in vitro blood compatibility of PU
and PU-S. It was found from platelet adhesion study by lactate dehydrogenase that the
amount of platelets adhered on the PU-S(22-24% ) was smaller than that on the PU (32%).
And the release of serotonin from platelets adhered was more suppressed on the PU-S than
on the PU control. These results were well consistent with the results obtained by the obser-

vation of scanning electron microscope (SEM). Meanwhile, it was revealed from the experi
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ment of plasma recalcification time (PRT) that PU-S showed a longer PRT than PU control.

To conclude, by the introduction of polydimethylsiloxane segemnts to a PU, the

antithrombogenicity of PU was improved and this might be attributed to the role of soft seg-

ments which largely exposed to air surface of PU-S film.

Keywords : biocompatible, biodegradable, polyetherurethaneurea, polydimethylsiloxane.
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Schese | Synthesis of silicone-based polyetherurethaneurea (PU-S).
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Table 1. Composition and Molecular Weights of
Polyurethane Containing Silicone

MDI/PTMG Mn  Water contact angle(® )*
Sample , 4 — -

(mol ratio)  (x 10%)  Airside Glass side
PU 1.3 9.1 86+1.6 80+3.2
PU-S-1 13 1.9 102411 92+1.3
PU-S-2 15 4.4 105+1.1 95+1.1
PU-S-3 2.0 8.7 106+2.3 94+1.7

* Sample numbers, n=3.

Blood clotting time (min)

Glass PU

Z

PU-S-1 PU-S-2 PU-S3

Fig. 1. Whole blood clotting time on several polyeth-
erurethaneurea films measured by the Lee-White method.
n=23.
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Table 2. Plasma Recalcification Time(PRT) of PU
and PU-S

Sample Water contact Time(sec)*
angle(®)

Glass 35+1.5 305+25

PU 86+1.6 60142
PU-S-1 102+1.1 680+ 27
PU-S-2 105+1.1 661+ 30
PU-S-3 106 +2.3 683 + 25

* Sample numbers, n=4.
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Table 3. Adhesion of Platelets on Polyurethane
Films

Sample Water contact Platelet
angle(®) adhesion( % )*
Glass 3515 60+4
PU 86+1.6 32+3
PU-S-1 102+1.1 24+3
PU-S-2 105+1.1 22+3
PU-S-3 106 £2.3 22+3

* Measured by lactate dehydrogenase method.
* Sample numbers, n=3.
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Fig. 2. Percentage of serotonin released from plate-
lets adhered on the polyetherurethaneurea as a func-
tion of incubation time: @ PU; O, PU-S-3. n=2.
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Fig. 3. SEM photographs of human platelets adhered on polyetherurethaneureas as a function of incubation
time: a, glass; b, PU; ¢, PIT S.3
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