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This thesis described the design of novel biomaterials in which polymeric micelles having
encapsulated drug were incorporated. The aim of this study is to establish the methodology for
constructing biomaterial sheets for wound healing. The requirements for wound dressings are the
use of raw materials with high wound healing effects and the function of drug release. In these
regards, novel biomaterial sheets possessing the controllable sustained release property were
proposed by the immobilization of polymeric micelles in the sheets.

In chapter 1, the introduction of the materials for wound healing was described. Firstly, a
variety of wound dressings used for wound healing was compared in terms of their wound healing
ability. Secondly, it was shown that chitosan was promising as a raw material for wound dressing,
Finally, it was described that it was possible to enhance the wound healing by the combined use of
both the wound dressings and drugs including antimicrobials and growth factors.

In chapter 2, the development of a hybrid gel formed from a cross-linkable polymeric micelle
and poly(ethylene glycol)-grafied chitosans (PEG-grafted chitosans) was described. The PEG
modification increased the solubility of the water-insoluble chitosan. PEG modification percentage
(PMP) and meolecular weight of PEG affected to the properties of chitosan hydrogels. Finally,
flexible hydrogel sheets that can be reversibly dried and moistened were prepared successfully.

In chapter 3, the development of chitosan gel sheet was described. The rheology of chitosan
gel sheets was investigated in detail. It was confirmed that PMP, a2 molecular weight of PEG and a
composition of block copolymer forming polymeric micelles affected the rheological properties of
chitosan hydrogel sheet.

In chapter 4, the effect of tetracycline (TET) encapsulation into micelle on the release
behavior was described. It was clarified that the release of TET from the gel sheet in which drugs
were incorporated in the cross-linkers (polymeric micelles) was reduced than the release of TET
from the gel sheet in which drugs were dispersed in the polymer networks.

In chapter 3, the conclusion of this thesis was described. The results obtained in this thesis
show that the polycaccharide gel sheet containing drug carriers with controllable drug-release
functions has the potential to address the need for novel functional biomaterials for wound healing.




