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ABSTRACT

Preparation and Characterization of PLLA/Chitosan
Membrane for Guided Bone Regeneration

By Ju-Hee Byeon
Advisor : Prof. Su-Gwan Kim D.D.S. Ph.D.
Department of Bio Dental Engineering,

Graduate School of Chosun University

Recently, the implant surgery literature has reported on a variety of
implant procedures designed to regenerate lost bone tissue. To place
implants at their ideal sites rather than on existing bone tissue, the
regeneration of lost bone tissue is required, and diverse procedures have
been developed to achieve this result. Guided bone regeneration (GBR) and
guided tissue regeneration (GTR) are based on the dual concepts of
excluding undesirable tissues from areas of defect and selectively enabling
the access of healthy tissue required for regeneration. Membranes used for
GBR or GTR should exhibit biocompatibility, histocompatibility, -cell
blocking capacity, nutrient-carrying capacity, and clinical ease of
manipulation, among other properties. Membranes should be placed
securely in the bone defect areas, and they should have a functional
surface that can prevent the proliferation of connective tissue cells. The
purpose of this study was to improve the biological, physical, and
chemical properties of GBR membranes. New types of GBR membranes
were fabricated to use poly(L-lactic acid) (PLLA) and chitosan via the
solution casting method. PLLA has been used to prepare scaffolds to

guide tissue regeneration in the field of tissue engineering research.
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However, one of the limitations of PLLA as an ideal biomaterial is its
high hydrophobicity.

To improve the hydrophilicity of PLLA, PLLA/Chitosan GBR
membranes were enhanced with introducing NH: groups to surfaces via
plasma polymerization. Themorphology and components of the membranes
were characterized by scanning electron microscopy (FE-SEM), X-ray
photoelectron spectroscopy (XPS), and Attenuated Total Reflectance -
Fourier transform infrared spectroscopy (ATR-FTIR). The hydrophilicity
of the membranes was examined by measuring their water contact angles.
MG-63 cells were cultured on each sample and cell viability was
examined using an MTT assay. The addition of Chitosan and NH,
treated membranes ensured improvements in hydrophilicity and cell
viability. These results suggested that the membrane may be useful in

guided bone regeneration (GBR).
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Figure 1. Chemical structure of (a) PLLA and (b) Chitosan.
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Figure 3. FE-SEM images of (a) PLLA, (b) PLLA/Chitosan, (c) NH,
treated PLLA, and (d) NH, treated PLLA/Chitosan membranes.
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Figure 4. ATR-FTIR spectra of (a) PLLA, (b) PLLA/Chitosan, (c¢) NH,
treated PLLA, and (d) NH, treated PLLA/Chitosan membranes.

_12_



2(-C=H), 7I=254(-COOH), <Hste]=(-CHO) Iie< AAstel v&
° 1

S AT Figure 58 Zdt=nl A8 A5 Add 7

o # RS FAY 5 AT

XPS Hlo|HE g o2 (Cls, Ols, Nls ~HEH o2 HE 313 x4 B4
g shgm, AgeluAel e WAl t %71l =S Table 1o Lheuilch.
Zejznl AelEA @e Auw AW Cls AfEddq 54 yaz
C-C/C-H (285.0 V), C-OH &A%

=7 S5 54 ALV AsA d4E mde TS s 2o

Fqt

rlo
(e
)
N
_|\:L
_>'1d4
i)
o
-3
N
FN
[
vl
td
r

_13_



Figure 5. XPS spectra of PLLA, PLLA/Chitosan, NH, treated PLLA, and
NH, treated PLLA/Chitosan membranes.

Table 1. The XPS data of element contents on surfaces of PLLA, PLLA/
Chitosan, NH, treated PLLA, and PLLA/Chitosan membranes

Samples” atomic

C(%) 0(%) N(%) o/C N/C
PLLA membrane 69.42 30.4 0.18 0.44 0.00
PLLA/Ch membrane 70.99 27.33 1.68 0.38 0.02
NH, treated PLLA 34.04 12.65 3.31 0.15 0.15
NH, treated PLLA/Ch 76.88 9.37 13.75 0.12 0.18

*Ch : initial of chitosan
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Figure 6. Contact angles on the surface of PLLA, PLLA/Chitosan, NH,
treated PLLA, and NH, treated PLLA/Chitosan membranes.

Figure 7. Contact angles on the surface of NH, treated PLLA,
membranes.a) 0 min b) 1 min, ¢) 5 min.
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Figure 10. SEM images of MG-63 osteoblasts on (a) PLLA, (b)
PLLA/Chitosan, (c) NH, treated PLLA, and (d) NH, treated
PLLA/Chitosan membranes for 4 hr after cell seeding.
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Figure 11. SEM images of MG-63 osteoblasts on (a) PLLA, (b)
PLLA/Chitosa, (c) NH, treated PLLA, and (d) NH, treated
PLLA/Chitosan membranes for 48 hr after cell seeding.
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