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Abstract

In this study, the in vitro biocompatibility of dibutyrylchitin (DBC) film, non-woven dibutyrylchitin,
and non-woven regenerated chitin (RC) was assessed via the functional characteristics of adjoined 1.929
mouse fibroblasts. The adhesion and proliferation of the cells were observed by scanning electron
microscopy (SEM). The results revealed that, among the tested three materials, L.929 cells on the DBC film
appeared most adhering, spreading, and proliferative. On the non-woven DBC and non-woven RC, the
attached cells randomly dispersed along the fiber surfaces. The cells on the non-woven RC were, however,
lower in number and mostly existed in a round shape with a lot of blebs on the cell surfaces, compared to
those on the non-woven DBC. Furthermore, some of the cells on the non-woven RC also showed the

disruption of their plasma membrane.
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Introduction

As an essential step for developing
biomedical materials, the assessment of in vitro
biocompatibility of biomaterials is inevitably
performed. Several methods are carried out to
determine the biocompatibility of materials, involving
biosafety and biofunctionality areas (Kirkpatrick
et al., 1998). The principal of biosafety encompasses
both cytotoxicity and the complicated field of
mutagenesis and carcinogenesis. Cytotoxicity can
be assessed by qualitative and quantitative
methods (e.g., direct contact test, agar diffusion
test, elution test, MTT test, DNA analysis, and
membrane integrity test) (Ratner et al., 1996; USP,
2000). Biofunctionality of biomaterials is assessed
through functional characteristics of attached cells
(e.g., cell adhesion, cell spreading, cell proliferation,
and cell biosynthesis function). In general, in vitro
tests provide rapid and inexpensive data on
biological reaction and minimize the use of animal
research. However, the results of in vitro tests may
not be relevant to the implant situation.

Chitin is one of naturally abundant
biopolymers. Due to its high molecular weight and
crystallinity, chitin is scarcely soluble in common
organic solvents, thus it is inapplicably employed.
As a result, several chitin derivatives have been
developed. Chitin and its derivatives have been
proposed for several biomedical applications owing
to their biological properties (Muzzarelli, 1977).
Dibutyrylchitin (DBC), an ester derivative of chitin,
is readily soluble in common solvents and fabricated
into both film and non-woven forms. The treatment
of DBC under mild alkaline condition yielded
regenerated chitin (RC) (Szosland et al., 2001,
Mugzzarelli et al., 2004). The results on the in vitro
and in vivo investigations of the biological
properties of DBC and RC materials revealed that
both were biocompatible (Szosland et al., 2003).
DBC and RC materials appeared non-cytotoxic to
3T3 mouse fibroblasts. In addition, they could
accelerate a wound healing process in albino
rabbits (Pielka et al., 2003). The purpose of this
study was to evaluate the in vitro biofunctionality
of DBC film, non-woven DBC and non-woven RC.
on 1929 mouse fibroblasts by scanning electron
microscopy (SEM).

*Corresponding author. Tel : +66-2564-6500; Fax : +66-2564-6445;

E-mail: wanidaj@mtec.or.th

59



60

/oal.

2§

W e

on

e

JANVIK

%3]
;o

av

ik

A

1 SED
- e 1
re abl

i il

H

tro

il

0 the

e

ih

3 ad

C

t

&
e

5 W

kS

(4554

at 1L929

i¢

showed th

OI-wWovern

iR

&

ect

e or

1

cut

WAS

aterial

¥
i

Jach

Hs

Ce

ached ¢

was

Y

1L In

(V)

shins

IVED

&4

3V,

olo

¢

ell morph

A~

is

e

4
o
o
]
o
i
S
L

)

japany.

Yigure 1. SEM micrographs of L929 cells on the cover
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Figure 3. SEM microg
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