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1 Abstract

The present dissertation describes a basis of the surface physics and chem-

istry of polypropylene, and blood-contacting properties of their surfaces.

Polypropylene molded articles as sheets and �lms with various crystalline-

amorphous microstructures were prepared by compression-molding and/or

drawing using a series of polypropylene having several comonomer contents

as starting materials. Physicochemical evaluation by way of spectroscopic,

morphological, crystallographic, viscoelastic and mechanical methods, and

biomedical evaluation in terms of protein adsorption and platelet activation

were performed on the molded articles in order to clarify the crystalline

structure at their surfaces.
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Crystallinity of the surface layer for the compression-molded polypropy-

lene sheets was signi�cantly lower compared with that of the bulk. Di�er-

ences in crystallinity between the bulk and the surface layer were enhanced

by increasing comonomer content of polypropylene as a starting material.

Polypropylene formed into the monoclinic � crystal form even at the outer-

most surfaces. Remarkable lattice distortion of crystal unit-cell occurred at

surfaces during compression molding. The distortion was ascribed to residual

stress during processing. Aggregation state was quite di�erent in the con-

tinuity of amorphous phase between the bulk and the surface layer for the

sheets. Mechanical strength such as tensile and exural strengths decreased

drastically with decreasing surface layer crystallinity. Even at the outermost

surfaces, c-axis orientation of crystallites parallel to the machine direction

was proceeded in similar to the bulk by uniaxial drawing. The orientation

of crystalline part was comparable to that of the amorphous part at the

surfaces.

Protein adsorption onto polypropylene surfaces and platelet activation

that were coming in contact with the surfaces changed with the variation of

crystalline-amorphous microstructure such as crystallinity, long period, and

orientation, resulting in improving blood-contacting properties at the surface

with a particular microstructure. Adhesiveness of polypropylene surfaces and

the structure of sorbed water into polypropylene were evaluated by peel test

and IR spectroscopy, respectively. The blood-contacting properties were af-

fected signi�cantly by the macromolecular interaction, that is a probability

in interaction between proteins and amorphous chains at polypropylene sur-

faces, and by the hydrophobic interaction in terms of structure of sorbed

water. Excellent blood-contacting properties were achieved by the reduction

in these interactions via optimizing the crystallinity and the orientation.
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