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[Abstract] Objective To evaluate the osteogenic effects of using a 3D-printed bredigite(BRT) hone scaffold on the
Onlay graft in rats. Methods BRT scaffold material was fabricated by 3D printing technology as the experimental
group, B-tricalcium phosphate(3-TCP) bone scaffolds were used as the control group. The scaffolds were characterized
by scanning electron microscopy (SEM), X-ray diffraction (XRD), mechanical test and in vitro degradation test. An ani-
mal model of Onlay graft in SD rats was established. According to the different grafts, the animal model was divided into
autogenous bone transplantation group (Auto Group), B- TCP group and BRT group. At 12 weeks after the operation, the

target line was obtained for gross observation, micro CT scanning and analysis, and HE staining histological analysis.
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Results BRT scaffolds have distinctive surface topographywith relatively uniformly sized pores in SEM imaging. A
higher mechanical strength and degradation rate was obtained with BRT scaffolds (46.80 + 3.44) MPa, compared to 3-
TCP scaffolds (11.29 + 1.30) MPa (P < 0.001). At day 35 in vitro, the mass of BRT was degraded 27.18% + 1.41%,
and the Ca, Mg and Si ion concentrations were maintained at a high level in BRT group. Micro CT and histological
quantitative results showed that the proportion of bone regeneration in BRT group was 16.83% + 2.11% and 19.08% =+
2.17%, respectively, which was higher than that in the - TCP group (8.48% + 1.85%, 10.81% = 1.33%) (P < 0.05).

Conclusion 3D-printed BRT scaffolds promote bone regeneration in the Onlay graft.
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a: in the autologous bone graft group, the bone block harvested on the left was grafted on the right side with a titanium screw; b: BRT scaf-

folds were grafted on both sides of the cranium bone with a titanium screw; c: B-TCP scaffolds were grafted on both sides of the cranium

bone with a titanium screw. B-TCP: B-tricalcium phosphate; BRT: bredigite

Figure 1 Surgical procedure of Onlay graft in SD rats
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a: SEM imaging of scaffolds (scale bar=500 pm). The B-TCP scaffold is porous and disordered, and the BRT scaffold exhibited uniformly

sized pores with well interconnected holes. b: XRD analysis of the scaffolds. The diffraction peaks of the two materials are sharp. c: a higher
mechanical strength was obtained with BRT scaffolds than with B-TCP scaffolds. *#*: P <0.001; d: degradation rate of B-TCP and BRT scaf-

folds at different time points in vitro; e: pH values of medium following immersion of B-TCP and BRT scaffolds for different times in vitro; f:

Ca concentrations in the collected solution following immersion of B-TCP and BRT scaffolds for different times in vitro; g: Mg concentrations

in the collected solution following immersion of B-TCP and BRT scaffolds for different times in vitro; h: Si concentrations in the collected so-

lution following immersion of B-TCP and BRT scaffolds for different times in vitro. SEM: scanning electron microscope; XRD: X-ray diffrac-

tion; B-TCP: B-tricalcium phosphate; BRT: bredigite

Figure 2 Characterization of B-tricalcium phosphate and bredigite scaffolds

2 P-WERR =BG RE S A SCRARL B AR S R AR S

TCP £ (8.48%+1.85%) (P < 0.001) (&l 3), HE}:ff,
gER R, AR A B T WO B-TCP 3248
MBSO B 5, MR R A /D o8 A2 BRT 32
MR — R W, SR A R R T S A BT AR
HAER. 2R ras TN, BRTA B L d =
(19.08% = 2.17% ) . % = T B-TCP 41 (10.81%
1.33%) (P <0.001) (& 4),

34 it

RS SE T — A KSR Onlay AHH 1Y
BIFFE S MR, S UE 52 i 4 1) 3D T B BRT 32844

BHE AR ] JRA5 — % H-FH A

FURiT, Onlay A A LB 5, FARE RO AT
T e L B ] B R B AR S
IR  E BT E YA . AT Onlay 14
B % R T VR MR o 1 S e A 5T ) F 5 A
AT PR B T80 Onlay F A B IR T
B A 45 - HOR X308 H R PN 1 i 1) 80 O it
SCAMRHER R AR A ), 52 DX L 2 Bz AR T
o, B PR W [ P [ TE K A e
TR JEARSIE , BRT SCRAPRIA B B
B L 10y 5in B ] R AH RS A A LA LR TR TR



b

AiRE®KEE 2023FE 18 $£31% F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2023, Vol.31 No.l  http://www.kqjbfz.com <21 -

BV/TV (%)

a: reconstructed images showed bone resorption
in Auto group, while new bone formation was de-
tected in B- TCP and BRT group; b: the BRT
group showed significantly higher BV/TV values
than that in the B-TCP group. ***: P <0.001. B
-TCP: B-tricalcium phosphate; BRT: bredigite
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Figure 3 Micro CT results 12 weeks after Onlay graft in SD rats
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bone; scale bar: 100 pm and 200 wm; b: statistical re-
sults of bone increment quantitative analysis. *##: P <

0.001. B-TCP: B-tricalcium phosphate; BRT: bredigite

Figure 4 HE staining results 12 weeks after Onlay graft in SD rats
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