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# # |INTRODUCTION
&

Inorganic component of human bone Is carbonate apatite (CO,Ap)
containing 4-8wt% of carbonate ion which Is known as key element for

Table 1. Composition of bone. 3!

bone remodeling. We have developed the synthetic CO,Ap bone graft Contents (Wt%)

substitute (Cytrans® Granules) and confirmed the efficacy through clinical omponent Human bone
trial conducted in Japanlt-2l. In addition, the CO,Ap bone graft has been PO,* 46.6
Improved by Increasing the porosity which cells could go through. In this Ca?* 34.8
study, we evaluated the efficacy of porous CO,Ap compared to dense CO,* 7.4
CO.Ap in a dog model. Mineral Na’ 0-9
I e , - S 700% Mg2* 0.72
Yool RgviFole-afomm s MR 0F2T0, s cr 0.13
- y AU ) W, e y: ; K+ 0.03
\ F 0.03

[1] Kudoh K, J Oral Maxillofac Surg. 2019, 77, 985.

_ _ | 2] Nakagawa T, J Periodontal Implant Sci. 2019, 9, 382.
Figure 1. Carbonate apatite bone graft substitute (Cytrans® Granules). [3] LeGeros RZ, Monographs in Oral Sci. 1991, 15, 201.



# # MATERIALS & METHODS @ Cytrans

V' A /
Materials Animal Study*®
Sample Composition Structure Low_er premolars (P4) were extracted from adult dogs. After a
healing period of 8 weeks, 3-wall bony defects (10 X4 X5 mm)
Dense CO,Ap COZAP Dense granule were created at the proximal section of molars with buccal

Same as bone mineral | Similar to cortical bone dehiscence. The defects were filled with 0.3 mL porous CO,Ap
(particle size: 1-2 mm), or dense CO,Ap (particle size: 1-2 mm)

and surgical incision was closed without using membrane. uCT
evaluation was performed at 12 weeks after healing.

*The experimental protocol was approved by the Institutional Animal Care and Use Committee (IACUC) of Hamri
Co., Ltd. (Ibaraki, Japan); approval number IACUC No. 18-H049, 19-H097.

CO,Ap Porous granule

Same as bone mineral [Similar to cancellous bone

Porous CO,Ap

Dense Porous Cancellous
COAp  COzAp bone (bovine)

Bar: 1 mm

Figure 2. Microscopic image of samples. Figure 3. Defect creation in dog mandibular bone
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# # RESULTS
VA 4

Clinical FIndings

There were no signs of inflammation, wound dehiscence, leakage of CO,Ap, or infection in both groups.

LCT analysis

New bone formation throughout the defect were observed Iin porous CO,Ap group, which were comparable to those In
dense CO,Ap group. Percentage of granules remaining in porous group was significantly lower than in dense CO,Ap group.

Pcaro“us;CiOgAp Healthy Done

Figure 4. Representative uCT images of coronal sections
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LCT analysis

Percentage of granules remaining In porous group was significantly lower than in dense group. Volume of the new bone
formed was 0.24 mL In the porous group and 0.23 mL in the dense group, with no significant difference.
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Figure 6. Volume maintaining capability (lateral bone volume).

Approximately 80% of the volume was maintained compared to 0.3 mL
volume that was implanted. Volumetric changes were not significantly
different among the two groups.

Figure 5. 3D constructed uyCT Image of healing site



# # DISCUSSION @& Cytrans

CO;Ap granules were fabricated Dby compositional Dense CO3Ap Porous CO.Ap
transformation based on dissolution precipitation reaction eytrans Granuies)

using low crystalline calcite granules as a precursor which Is
previously described”. CO,Ap granules will be replaced by
newly formed bone through bone remodeling processes.
Furthermore, the porous structure Is expected to promote
efficient bone formation by allowing cells to penetrate into the
pores and promote angiogenesis and tissue regeneration.

Same Composition | S
Porous Structure & &

Bone graft substitute Bone graft substitute
with similar composition that mimics biological bone

Figure 7. Comparison of dense and porous CO,Ap.

# # CONCLUSION

s 7~

Porous CO,Ap showed no difference In bone formation and volume of new bone compared to the dense CO,Ap. However, less

material remained In the porous CO,Ap, suggesting that porous CO,Ap tended to promote bone replacement. These results
suggest that porous CO,Ap Is a clinically useful bone graft substitute with excellent bone replacement potential.

[4] Ishikawa K, Materials, 2010, 3, 1138-1155.
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