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Characterization and biocompatibility of human-like
collagen-hyaluronic acid scaffold for blood vessel
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Abstract: Human-like collagen (HLC) was cross-linked with hyaluronic acid by genipin in different ratio. The concentrations of
hyaluronic acid in the mixture were 0, 0.01%, 0.05% and 0.1%. The blood vessel tubular grafts were then fabricated by freeze-drying.
Microstructure, element composite, mechanical properties, cytotoxicity grade, and biocompatibility of different vascular scaffold
groups were studied by scanning electron microscope (SEM), X-ray photoelectron spectroscopy (XPS), tensile test, burst pressure
experiment, cytotoxicity experiment, endothelial cells planted in blood vessel scaffolds and hypodermic embedding of mice. The
results showed that HLC-HA (0.05%) tubular scaffold exhibited interconnected well-distributed and porous structure and porosity of
94.38%; achieved the desirable mechanical property with stress of (1000.8+7.9) kPa and burst pressure of (1058.6+8.2) kPa,
hypocytotoxicity, favourable cytocompatibility, hisocompatibility and disposition of degradation.
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Fig. 1 Appearance of human-like collagen-hyaluronic acid
blood vessel graft.
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Fig. 2 SEM micrographs of different blood vessel grafts. (A)
HLC. (B) HLC-HA (0.01%). (C) HLC-HA (0.05%). (D) HLC-
HA (0.1%).
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Fig. 3 XPS C1s, N1s and O1s core level spectra of different
samples.

2.3 MHFLBRENESLS

Journals.im.ac.cn

90% 4
, 90% ,
HLC ,

HLC-HA(0.05%) 94.38%

100
95+
90r
85
80
751
70

Porosity (%)

HLC HLC-  HLC-  HLC-
HA(0.01%) HA(0.05%) HA(0.1%)

4 FBEMEZRAFLRE
Fig. 4 Porosity of different groups of blood vessel grafts.
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Table 1 Tensile properties for human-like collagen-hyaluronic acid scaffolds (n=5)

Samples Name Stress (kPa) Strain (%) Young’s modulus (MPa)
HLC 216.7+9.1 8.5+0.5 3.4+0.4
HLC-HA (0.01%) 815.6+8.6 20.1+0.8 4.6£0.5
Dry samples
HLC-HA (0.05%) 1000.8+7.9 2.0£0.7 78.7£0.6
HLC-HA (0.1%) 900.6+9.7 1.5+0.4 70.1+0.9
HLC 110.5+1.5 8.9+0.6 1.6+0.5
Wet samples HLC-HA (0.05%) 190.5+2.1 11.9+0.3 2.3x0.4
HLC-HA (0.01%) 180.4+2.5 20.6x0.7 1.7+£0.3
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Fig. 5 Curve of stress-strain for groups of scafflods were obtained at room temperature. (A) Dry scaffold of HLC-HA(0.1%). (B)
Dry scaffold of HLC-HA(0.01%). (C) HLC-HA (0.01%) (in system of normal sodium).
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Table 2 Results of cell toxicity were obtained from groups of vessel scaffolds (n=6, X )

Groups ODygo (X %5) RGR (%) Toxicity fractionation
Blank 0.645+0.073 100 0
100% leaching liquor 0.591+0.053 91.77 1
75% leaching liquor 0.608+0.074 94.26 1
50% leaching liquor 0.638+0.062 98.91 1
25% leaching liquor 0.640+0.088 99.22 1
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Fig. 6 Results of burst pressure experiment for groups of
scaffolds (n=5).
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Fig. 7 Growth of endothelial cells from umbilical core vein in
internal surface of blood vessel scaffolds. (A) HLC. (B)
HLC-HA (0.05%). (C) HLC (SEM). (D) HLC-HA (0.05%)
(SEM). Magnification: A, 10x; B, 10x; C, 300x%; D, 1000x.
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Fig. 8 HE micrographs of human-like collagen-hyaluronic
acid scaffolds (0.05%) implanted in mices for one week(A),
three weeks (B), five weeks (C) and nine weeks (D). Magnification:
A, 80x; B, 80x; C, 100x; D, 80x.
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