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Abstract

In recent years, in order to reduce the environmental load by polymeric materials, many
research studies in the field of polymer science have been energetically made, such as the
biodegradable and chemically recyclable plastics, the use of renewable resources, and the
application of environmentally benign catalysts, such as enzymes.

This report focuses on the design and synthesis of the environmentally benign bio-based
polymers with high functionality by use of bio-based materials.

In Chapter 1, the environmentally benign polymers based on green chemistry were explained
as the introduction of this thesis.

In Chapter 2, novel bio-based hydrogels were prepared by crosslinking of microbial
poly(y-glutamic acid) (PGA) with saccharides in the presence of water-soluble carbodiimide in
dimethyl sulfoxide. The PGA gel cross-linked by glucose showed the highest water absorption of
3000 g/g.

In Chapter 3, bio-based biodegradable hydrogels were prepared by crosslinking of PGA with
L-lysine by amide linkage in aqueous solution as the environmentally benign solvent. The PGA
gels were prepared in high yields in the presence of
4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride (DMT-MM). The water
absorption of the gels ranged from 300 to 2100 g/g. Biochemical oxygen
demand-biodegradability of the gel reached 60% which is the criterion of ready biodegradability.

In Chapter 4, a novel enzymatically cleavable poly(tetramethylene carbonate-urethane)
(PTeCU) was prepared by combining the biodegradable oligo(tetramet hylene carbonate) diol
[oligo(TeC) diol] with urethane linkages using hexamethylene diisocyanate (HDI). PTeCU was
degraded at the carbonate linkages by lipase to produce cyclic oligomers which can be
re-polymerized.

In Chapter 5, a novel bio-based polyurethane was prepared by combining the oligolactide diol
and oligo(TeC) diol with HDI for the purpose of the control of the hydrolyzability and
biodegradability. And also a bio-based polyurethane having hydroxyl functions was prepared by
combining the polyol containing malic acid moiety and HDI. The obtained polyurethanes were
degraded by lipase to produce cyclic oligomers.

In Chapter 6, the conclusions for this thesis were shown.




	表紙のみ110711.pdf
	ms5yousiw110616.pdf
	ms6yousie110616.pdf



