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INTRODUCTION: Graphene is an allotrope of 

carbon consisting of a monolayer of carbon atoms 

arranged in a hexagonal structure, with a wide 

surface area and exhibits excellent physical, 

antibacterial and biological properties1. Chitosan is 

a natural polysaccharide composed of 

deacetylation of chitin, which is the structural 

elements present in crab lobster and shrimp shell 

with a primary amine group2. It is biocompatible, 

excellent in biodegradability, and is a polymer 

with antibacterial properties3. In this study, we 

investigated the antimicrobial effect and the cell 

activity of titanium surface coated with chitosan 

and graphene oxide. 

METHODS: Chitosan and acetic acid were mixed 

in distilled water at a ratio of 3: 1 wt%. The 

graphene solution was prepared by mixing the 

graphite in distilled water at three various amount 

(1wt%, 3wt% and 5wt%). Chitosan and graphene 

solutions were mixed under sonicated for 2 hours. 

Titanium discs were placed on a spin, the solution 

to be coated was dropped at a distance of 2 cm 

from the titanium surface by 700μl in 10 seconds 

after the start of rotation. The experimental groups 

were divided into two groups according to the 

presence and concentration of graphene: chitosan 

coating group (C), chitosan and 1wt% graphene 

solution coating group (CG1 group), chitosan and 

3wt% graphene solution coating group (CG3 

group) And 5wt% graphene solution coating group 

(CG5 group). The surface morphology and surface 

roughness of the specimen was analysed by Raman 

spectroscopy, Nanosurface 3D Optical Profiler, 

respectively. Surface contact angle was measured 

by Video contact angle measuring device. 

Antibacterial acitivity were evaluated using 

Streptococcus mutans and the cell viability was 

examined by MC3T3-E1 cells. 

RESULTS: As a result of Raman spectroscopy, D 

band (~1350 cm-1) and G band (~1590 cm-1), 

which are characteristic peaks of graphene, were 

observed in the experimental group. In CG group 

treated with graphene coating, Ra value was 

significantly increased compared to group C (P 

<0.05). The contact angle was significantly 

decreased in all groups coated with GO (P <0.05). 

The adhesion of S.mutans was significantly 

decreased in the CG group (CG1, CG3, CG5) 

compared to the C group (P <0.05) and the CG1 

and CG3 groups were significantly decreased 

compared with the CG5 group. In the CG group, 

the bacterial membrane thickness was significantly 

(P <0.05) lower than that of the CG group, and the 

thickness of the dental plaque membrane of the 

CG1 group was significantly lower than that of the 

CG3 and CG5 groups (P < 0.05). Differentiation of 

MC3T3-E1 cells was significantly lower in the CG 

group than in the C group (P <0.05). 

DISCUSSION & CONCLUSIONS: Chitosan 

and GO coating groups inhibits the attachment of 

S. mutans, which reduce the formation of biofilm 

at initial phase compared to control group. In 

addition, proliferation of MC3TC-E1 cell on CG 

coated surface exhibits excellent bioactivity. 

Therefore, the titanium dental implants surface 

treated by chitosan and graphene coating is 

potential to reduce the peri-implantitis by the 

suppressing effects of the bacterial adhesion and 

improve the osseointegration by increasing the 

activity of osteoblasts. 
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