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ABSTRACT

Effect on adhesion and proliferation of osteoblast cell with

immobilization of hyaluronic acid on surface of titanium

Han-Seok Myung, D.D.S, M.S.D

Director : Prof. Yeong-Mu Ko, Ph.D., DDS

Department of Dental Science

Graduate School of Chosun University

Anodic oxidation is a commonly developed surface treatment for several

applications, such as corrosion protection, aspect improvement, joining with

polymers, etc. Plasma-induced graft polymerization has consequently proven highly

successful as a means to develop functional interfaces for the immobilization of

biomolecules. The purpose of this study was to development of bioactive

functionalized titanium surface by immobilizing hyaluronic acid (HA) onto NH2

functionalized anodizing titanium surfaces to improve biological, physical and

chemical properties of titanium. Anodized titanium surface modification was

carried out by depositing an ultra thin polymeric layer containing amine groups

through plasma polymerization using an allylamine (AA) monomer. A natural

polymer HA was immobilized onto the -NH2 functionalized surface in EDC -

NHS aqueous solution. The modified titanium surface were characterized by

X-ray photoelectron spectroscopy, scanning electron microscopy, attenuated total

reflection fourier transfer infrared spectroscopy and atomic force microscope.

Osteoblast like cell, MC3T3-E1 cells were cultured on each sample and the cell

viability was examined using a MTT assay. 0.2 0.5m pores (approximately) were–

formed on the surfaces of anodized titanium and HA was immobilized

successfully with a covalent bond. The cell viability shows that significantly
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enhanced viability on the anodized and HA coated anodized metals than on the

unanodized metals.
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Fig. 1 Bicyclic step-growth mechanism of plasma polymerization.
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척 건조한 티타늄 원 실물사진 나타내었다, .

Fig. 2. Titanium disk after mechanically polishing.
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Fig. 3. Experimental conditions and apparatus of anodic oxidation.



- 7 -

Fig. 4. Plasma deposition system for polymerization.
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Fig. 5. Titanium disk after plasma polymerization.

Fig. 6. Molecular structure of allylamine.
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Fig. 7. Molecular structure of hyaluronic acid (HA).

Fig. 8 Preparation of three modified surfaces (Ti, Anodized Ti,

Anodized Ti/NH2, Anodized Ti/NH2/HA)
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Fig. 9. ATR-FTIR spectra of (a) anodized Ti/NH2 and (b) anodized

Ti/NH2/HA.
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Fig. 10 SEM images of (a, b) Ti (c, d) anodized Ti, (e, f) anodized

Ti/NH2 and (g, h) anodized Ti/NH2/HA.
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Fig. 11 AFM images of Ti; (a, b), anodized Ti; (c, d), anodized

Ti/NH2; (e, f), and anodized Ti/NH2/HA; (g, h).
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Fig. 12 The result of MTT assay from the MC3T3-E1 seeded on (a)

Ti, (b) anodized Ti, (c) anodized Ti/NH2, (d) anodized Ti/NH2/HA for

1 d, 3 d, and 6 d.
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