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Feasibility of acellular dermal matrix as a dermal substitute in tissue engineering
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Abstract

BACKGROUND: Tissue engineered skin has been used to repair defect skin. Acellular dermal matrix (ADM) had no
immunogenicity, which cannot lead to rejection following transplantation, thus, this is an ideal dermal substitute for tissue
engineered skin.

OBJECTIVE: To explore the biocompatibility of ADM.

METHODS: The histocompatibility, hydrophilicity and mechanical performance of ADM were detected by cytotoxicity test in vitro
and vivo, equilibrium water content, swelling degree and biomechanical analysis.

RESULTS AND CONCLUSION: No cell component was observed in the ADM. The ventage of ADM was 100-180 pym in diameter.
In the experimental group, equilibrium water content was (69.6+3.97)%, swelling degree was 2.3+0.42 and the breakage force was
(3.082+0.046) N. There was no significant difference between experimental and control groups (P > 0.05). It was indicated that in
cytotoxicity test, no inhibition effect on dermal papilla cells in vitro and no severe immunological rejection in vivo was found. The
selected ADM could be an optimal biological material as a substitute of dermal with good histocompatibility, low immunogenicity
and moderate mechanical performance.
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SPSS 11.0
XS t P <0.05 2
Table 2 Cell adhesion rate of acellular dermal matrix (ADM)
and normal skin (x+s, n=12)
2 Group Non-adherent cells Cell adhesion rate (%)
ADM 1902.0+321.7 80.90+3.21
Normal skin 1747.0+256.4 82.50+£2.56
2.1
2.5
P > 30 min
0.05) 1
2.6 3d
1
Table 1 Comparison of equilibrium water content and swelling 7 d
degree between acellular dermal matrix (ADM) and
normal skin (x£s, n=10)
Equilibrium . 14d
. Maximum
Wet mass Dry mass water Swelling ( )
Group breakage
(9) (9) content degree force (N)
(%)
ADM  0.003+0.001 0.001+0.000 69.60+3.97 2.30:0.42 3.176+0.024 21d
Normal 0.009+0.005 0.002+0.001 72.70+3.61 2.50+0.05 3.082+0.046
skin 28d
2.2 -
2~6
100~180 ym 1

Figure 2 There were many inflammatory cells at the matrix
edge 3 d after acellular dermal matrix
transplantation, and few inflammatory cells grew into
the matrix (Hemoxylin-eosin staining, x200)

2 3d
( - x200)

Figure 1 No cell component was observed in the acellular
dermal matrix, and collagen fibers appeared with
braid-like arrangement (Hemoxylin-eosin staining,
x200)

( - x200)

23

(P > 0.05) 2

24 Figure 3 The number of inflammatory cells was decreased at
’ the matrix edge 1 wk after acellular dermal matrix
transplantation, and some blood vessels grew into

. the matrix edge (Hemoxylin-eosin staining, x200)
30 min 3 1
( - x200)
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Figure 4 Inflammatory cells nearly disappeared at the matrix
edge and decreased in number in the matrix at 2 wk
after acellular dermal matrix transplantation, and
some fibroblasts were found (Hemoxylin-eosin
staining, x200)
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Figure 5 Inflammatory cells disappeared at the matrix edge
and decreased significantly in number in the matrix
at 3 wk after acellular dermal matrix transplantation
(Hemoxylin-eosin staining, x200)

5 3
( - x200)

Figure 6 Inflammatory cells disappeared at the matrix edge
and in the matrix at 4 wk after acellular dermal
matrix transplantation, fibroblasts were found in the
matrix and collagen fibers arranged regularly
(Hemoxylin-eosin staining, x200)
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