Bone tissue regeneration using different 3D matrices
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Introduction. There are several types of grafts used in the treatment of bone defects [1]. During the
research, was tested the regeneration capacity of critical bone defects with several types of materials.
Materials and methods. To 18 New Zealand rabbits, under general anesthesia in both parietal bones,
8 mm in diameter critical defects were made. In the defects made in the right parietal bones were
transplanted (n=3): collagen sponges cross-linked with 25% glutaraldehyde (GA) vapours, collagen
sponges cross-linked with 25 mM riboflavin under UV-A [3], lamellas of demineralised bone matrix
(DBM), shredded DBM [2], and 3D printed PLA discs; the control materials were transplanted in
defects made in the left parietal bones: minced autologous iliac bone and Colapan. The rabbits were
removed from the experiment at 12 weeks, the calvarias were fixed in 10% buffered formaldehyde.
The regenerated defects were examined histologically by Hematoxylin-Eosin staining, and scanning
electron microscopy (SEM) [4].

Results. The histological examination of defects treated with minced autologous bone showed an
inflammatory process with necrosis and resorption of transplanted bone trabeculae. In defects treated
with Colapan formation of bone trabeculae in the areas of contact with the native bone was
determined. The defects treated with cross-linked collagen sponges showed a dense and regularly
distributed collagen fibers when using GA and degenerated, loose with thin fibrillar structure for
riboflavin. When DBM lamellas were used, debris of DBM matrix and disorganized fibrous
connective tissue with an infiltrative character were found. The shredded DBM fragments were
consolidated with fibrous tissue and at the periphery of the fragments, trabecular extensions of newly
formed bone were determined. In spaces between filaments of PLA discs were found thick collagen
fibers forming bundles and newly formed trabeculae of reticular fibrous bone. SEM showed that
transplanted materials changed significant their structure except the PLA discs.

Conclusions. The difference between the obtained results showed that not all materials can be used
for an efficient regeneration of critical bone tissue defects. Compared to the control and the other
experimental groups, shredded DBM at 12 weeks filled the defect with bone-like tissue.

Keywords: critical defects, bone regeneration, 3D matrices.

Bibliography:

1. Staedt H., et al. A collagen membrane influences bone turnover marker in vivo after bone augmentation
with xenogenic bone. Head Face Med. 2020; 16(1):35. doi: 10.1186/513005-020-00249-9.

2. Jian M., et al. Dispozitive si metode brevetate cu utilizare in ingineria tisulara  .INTELLECTUS.
2022; 1:94-100. doi:https://doi.org/10.56329/1810-7087.22.1.09.

3. Cobzac V., et al. The Cartilaginous Tissue Regeneration on Weight Bearing and Non-weight Bearing
Surfaces of the Knee. In: IFMBE Proceedings. 2022; 87:334-341. doi: https://doi.org/10.1007/978-3-030-
92328-0_44.

4, Cobzac V., et al. Assesment of ionic and anionic surfactants effect on demineralized osteochondral tissue.
In: IOP Conf. Ser.: Mater. Sci. Eng. 2019; 572:012084. doi:10.1088/1757-899X/572/1/012084.

27



