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ABSTRACT

Evaluation of biocompatibility and preparation of
plasma surface modified chitosan—gelatin scaffolds

Woo—-Geun Lee, D.D.S, M.S.D

Advisor : Prof. Yeong-Mu Ko, Ph.D., DDS
Depar tment of Dental Science

Graduate School of Chosun University

Chitosan—gelatin formulations to be wuseful for tissue
regeneration and clinical applications they must be
biocompatible and possess favorable mechanical properties.
Plasma surface modification can be used to improve the surface
properties by creating functional groups to produce bioactive
materials with different surface topography. In this study,
chitosan—gelatin scaffolds were prepared via the freeze-drying
technique. To improve cell proliferation, the scaffolds were
then hydrophilized through plasma polymerization of acrylic
acid (AAc) and allylamine (AAm). The chemical structure and
morphology of chitosan—gelatin scaffold were investigated by
ESCA, FTIR and SEM. Osteoblast like cell (MC3T3-E1) was seeded
onto the prepared scaffolds /n vitro to assess their
biocompatibility. The AAc and AAm treated porous scaffolds
were effective for cell proliferation, making them a suitable
platform for tissue engineered applications.
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Fig. 1. Structure of natural polymers. (a) Chitosan (DD=75-85%),

Gelatin.
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Fig. 2. Schematic diagram of RF plasma deposition system.




Table 1. Monomers used plasma polymerization and polymeric thin layers

polymerized on porous gelatin—chitosan scaffold

Monomers Polymeric thin layers
Acrylic acid Poly acrylic acid (PAA)
Allyl amine Poly allyl amine (PAAm)

Table 2. The conditions of plasma polymerization reaction.

Process factors Reaction conditions
Discharge power 50W

System pressure 100mtorr
Deposition time 5 min
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Fig. 3. SEM photomicrographs of the GA-CH scaffold (a) GA-CH scaffold,

(b) cross linked GA-CH scaffold, (c) AAc plasma treated GA-CH scaffold,
(d) AAm plasma treated GA-CH scaffold.
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(c) AAm plasma treated GA-CH
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