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Biocompatibility of a Double-layer Collagen Scaffold and Human Periodontal Ligament
Cells in Vitro
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Abstract; [ Objective] To investigate biocompatibility between a double-layer collagen scaffold and human periodontal ligament
cells (hPDLC). [Methods] The hPDLC were obtained by explant culture. The cytotoxicity of different concentrations of an extract of
the collagen scaffold was evaluated by an MTT assay. The morphology of hPDLC after seeding on the scaffolds was evaluated by SEM
and histological examination. Alteration of alkaline phosphatase (ALP) and hydroxyproline (HYP) activity of the hPDLC after seeding
on the scaffolds was also evaluated.  [Results] The grade of the cytotoxicity of the collagen scaffold was from 0 to 1. The hPDLC
proliferated well on the scaffold and a uniform distribution of cells in the scaffold could be observed. The dense layer prevented cells
from migrating into the scaffold. ALP activity between the scaffold group and the control group showed no significantly difference (P >
0.05) at 24 h after cell seeding, however, at 48 and 72 h after cell seeding, ALP activity of the scaffold group was significantly higher
than that of the control group (P < 0.05). HYP activity of the scaffold group was significantly higher than that of the control group (P <
0.05) at 24, 48, and 72 h after cell seeding. [Conclusion] The double-layer collagen scaffold which showed good biocompatibility
may be a promising biomaterial for periodontal tissue engineering.
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Fig.1 Morphology of the double-layer collagen scaffolds under SEM
A: Loose layer of the scaffold; B: Dense layer of the scaffold; x 50
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Table 1 RGR of experimental groups (%)
Concentrations of extract
t/d
100% 75% 50% 25%
2 103.4 99.1 99.5 102.3
4 96.8 100.5 100.6 101.6
6 98.9 98.4 99.1 101.1
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Table 2 Grade of the cytotoxicity

Concentrations of extract

t/d

100% 75% 50% 25%
2 0 1 1 0
4 1 0 0 0
6 1 1 1 0
1.0+
B 100% exiract of the scaffold 110 Y
0.8 BN 75% extract of the scaffold
’ B 50% extract of the scaffold
I 25% extract of the scaffold
o /1 Control
g 0.64
=]
+
2 b
=204
Dyn b
0.2
0.0
2 4 6

t/d

4 MTT %48 R 1E 5
Fig. 4 Resultes of MTT for cell proliferations
There were no significant differences between the groups. 1)P >

0.05
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Fig.5 HPDLC cultured with the scaffolds after 7 days under SEM

A': The cells migrated into the scaffold along the pores in the loose layer; B: The cells proliferated well on the surface of the dense layer; x 400
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Table 3 ALP activity of hPDLC after culture on the

scaffold (A,xxs)
t/h Experimental Group Control Group
24 0.265 + 0.005" 0.265 + 0.008
48 0.325 £ 0.013? 0.277 +0.012
72 0.383 + 0.006” 0.333 +0.017

1) Compared with control P> 0.05;2) Compared with control P <
0.05.
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Table 4 HYP activity of hPDLC after culture on the

scaffold (A,x+s)
t/h Experimental Group Control Group
24 0.145 + 0.008" 0.116 £ 0.010
48 0.176 + 0.007" 0.150 + 0.006
72 0.213 £ 0.007" 0.177 = 0.008

1) Compared with control P < 0.05.
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Fig.3 The cytokeratin and vimentin immunohistochemical staining of hPDLC

B2 #EHEZZMET hPDLC B (x 100)
Fig.2 Morphology of hPDLC under inverted phase

contrast microscope (x 100)

A : The expression of cytokeratin was negative; B: The expression of vimentin was positive ; Fluorescence microscope, x 200

El6 hPDLC 5SXR=#EFRFE 14X
Fig.6 HPDLC cultured with the scaffolds after 14 days
A On the loose side, the hPDLC migrated into the scaffold along the pores; B: On the dense side, the hPDLC formed a continuous layer; C

Based on a cross—section, a uniform distribution of cells in the scaffold could be observed. HE staining, fluorescence microscope,x 200. A ; scaffolds;

A :hPDLC
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