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Abstract

Objective: To evaluate the safety and efficacy of the novel biomimetic material in dura mater de-
fect repair. Methods: The novel biomimetic material were fabricated by the additive manufactur-
ing technology, and the in-vitro and vitro studies were performed for the novel biomimetic ma-
terial, to study the microstructure, cell proliferation activity, mechanical properties of the mate-
rials, as well as after the novel biomimetic material were implanted in situ, the compatibility with
the surrounding tissue and repair effect of the defect dura mater and so on. Results: The micro-
structure of the new biomimetic material was three-dimensional network structure, which had no
effect on the proliferation activity of cells. The tensile strength and elongation at break of the nov-
el biomimetic material were significantly higher than that of the control group Ethisorb™. Animal
study showed that the novel biomimetic material has good biocompatibility with the tissue and
can repair defect dura mater. Conclusion: The novel biomimetic material has good mechanical
properties and good biocompatibility, and it can induce the surrounding tissue cells to migrate to
the scaffold, and induce the new capillary angiogenesis to promote the new tissue formation. Thus,
it can be used as a new material for dura defect repair to achieve dura mater.
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Figure 1. Test sample (left) and control sample (right)
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Figure 2. The SEM of the novel biomimetic material
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Table 1. The MTT test result of the novel biomimetic material

=1 OEBAEME MTT B4R

5 W MAHE S H L
100% 0.49%
i 50% 54.50%
H 4 5+ & % (ZDEC)
25% 98.83%
12.5% 99.13%
100% 0.74%
50% 26.86%
A 4 5 [ 7 (ZDBC)
25% 97.66%
12.5% 99.69%
3 4 X R 100% 98.73%
100% 74.16%
50% 80.72%
YESTINCE (]
25% 89.87%
12.5% 97.48%
7= % R / 100.00%
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Figure 3. The mechanical properties of novel biomimetic material and control group (Left: tensile strength; Right: breaking
elongation rate; ***represents P <0.001)
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b, AL

© (d)
Figure 4. Intraoperative operation ((a) Expose the dura mater; (b) defect dura mater
(size: about 2 X 1.5 cm; (c) Implant the novel biomimetic material; (d) Implant con-
trol group Ethisorb™)
B 4. RepiRfE((a) RBEMIR; (b) SRIRAERRIE(ANL 2 x 1.5 cm); (o) A
FEMAEMRL; (d) EAXTERE Ethisorb™)
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Figure 5. Postoperative anatomy ((al), (a2) and (a3) were the anatomical images of the
novel biomimetic material at 4 weeks, 12 weeks and 26 weeks after operation, respec-
tively; (b1), (b2) and (b3) were the anatomical images of the Ethisorb™ at 4 weeks, 12
weeks and 26 weeks after operation, respectively)
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Figure 6. Histopathology of implanted dural mater materials and around tissue (HE, x100). ((al), (a2) and (a3) were histo-
pathology at 4 weeks, 12 weeks and 26 weeks after implantation of the novel biomimetic material, respectively; (bl), (b2)
and (b3) were histopathology at 4 weeks, 12 weeks and 26 weeks after implantation of Ethisorb™, respectively)
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