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X @ H Study on the mechanisms for the expression of good
blood-compatibility of biomaterials by solid sate NMR.
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Many blood-compatible polymers have been proposed, but the reason for their
good performance has not yet been fully understood. In order to gain an insight into
its good performance, we adopted poly(2-methoxyethyl acrylate) (PMEA) as a
blood-compatible polymer and investigated the water structure in it and polymer|
dynamics by solid-state NMR. Additionally, poly(2-hydroxyethyl methacrylate)
(PHEMA) and poly(tetrahydrofurfuryl acrylate) (PTHFA) was compared with PMEA.
The performance improved in the following order; PHEMA < PTHFA < PMEA.

The mobility of water molecules (D,0) in the polymers was investigated by “H
NMR in terms of the intensity of the resonance peak and the spin-lattice relaxation
time. “H NMR signals in the presence of PHEMA was strongly dependent upon its
water content, while those of hydrated PMEA and PTHFA remained unchanged even at
-30°C and -20°C. The latter were considerably broadened at -50°C and -30°C,
respectively, due to freezing water from super-cooled state. The results indicated that
the mobility of water increased in the following order; in PHEMA < in PTHFA < in|
PMEA. The dynamics of the polymer molecules was investigated by temperature
dependent "*C CP-MAS and DD-MAS NMR measurements. The suppression
temperature(s) 7 at which the peak intensity is most suppressed, can be utilized as 3|
parameter of polymer dynamics. It was shown that the mobility increased in the
following order; PHEMA (10°Hz) < PTHFA (10°-10°Hz) < PMEA (10°Hz). On the
basis of these results it was found that there was a linear relationship between these
dynamics parameters (mobility of water molecule and polymer molecule) and the
production of TAT (thrombin-antithrombin III complex), a marker of activation of the
coagulation system. Therefore, it is reasonable to conclude that such differentiall
dynamics or the concomitant changes in structure and dynamics of water and polymer
molecules are responsible for expressing the blood compatibility.




