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Abstract

Background: This study aimed to compare the effectiveness of Concentrated Growth Factor (CGF)
gel on a gelatin sponge scaffold with the xenograft BioOss® in treating bone defects. Methods: Eight
one-year-old rabbit underwent surgery to create four identical 6 x 6 mm bone defects in the femur.
These defects received different treatments: (1) CGF combined with a gelatin sponge, (2) an un-
treated control defect, (3) a defect filled with only a gelatin sponge, and (4) a defect filled with
BioOss®. Radiographic evaluations were conducted immediately after surgery, and at one and two
months post-surgery, while histological assessments were performed at two months post-surgery.
Results: Radiological analysis showed that at 1 month and 2 months postoperatively, the bone heal-
ing score of defects in the CGF combined with gelatin sponge group was significantly higher than
that in the untreated control group and the gelatin sponge-only group (P < 0.05), while there was
no statistically significant difference compared with the BioOss®-treated group (P > 0.05). The his-
tological evaluation results further confirmed the aforementioned conclusions. Image analysis
demonstrated that the average percentage of mineralized area in the CGF group was 88.18%, which
was significantly higher than those in the control group (66.55%) and the gelatin sponge group
(68.08%) (P < 0.001). In contrast, no significant statistical difference was observed when compared
with the BioOss® group (87.53%). Conclusions: The study demonstrates that CGF on a gelatin
sponge scaffold enhances bone healing effectively, with outcomes comparable to BioOss® grafts.
This suggests that CGF, enriched with growth factors, can be a viable alternative to traditional bone
graft materials in bone defect treatment. The findings advocate for further research into the long-
term effects and clinical applications of CGF in bone grafting procedures.
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Figure 1. Schematic diagram of bone defect modeling (CGF: Con-
centrated Growth Factor group; EMP: Empty vector control group;
GEL: Composite gel group; BioOss: BioOss bone powder group)
B 1. BEIEERERE(CCF: RFEKRETLH; EMP: Z=H
F3fRR4E; GEL: EA/EAR4E; BioOss: BioOss H#)4H)

2.2. CGF %l
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Figure 2. Preparation and isolation of concentrated growth factor
(CGF)
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Figure 3. Establishment and surgical procedure of rabbit femoral bone defect model
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(a) PDGF-BB. TGF-g1. IGF-1 fJ¥kE(ng/mL); (b) VEGF. bFGF [ (pg/mL). %¥ LA
B+ briEER R (n =8).

Figure 4. Detection of key osteogenic growth factor concentrations in CGF gel by ELISA
[ 4. ELISA 1 CGF SR XM B X EKEFHIKE
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XUELE RN, 5 Emp MG, CGF AR EIFHIE &4 . MHEEZENZ, CGF 44 R
5 BioOss ZHAHY, RIATLEH @& 7 A AL Tk (LA 6).
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Figure 5. CBCT images of bone defect areas in each group
at different time points
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Figure 6. Comparison of bone mineral density (BMD) in each group at different time points after operation
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Figure 7. Comparison of bone volume fraction among each group (n = X)
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PDGF-BB 5 VEGF &N I & A ik 5 20 2R 5 98, IGF-1 Al bFGF NIj 1E — 5 18 5 il B 4 e viE 14 A2 extracellular
matrix A k[8]. ANGE R SRR T —58, KW CGF Bk il RRa R 2 M AEDiE R 1, MR T8
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W XATAER T CGF AL REM IR A KK 1. CGF 441 BioOss HEAR )5 1 MHAM 2 4
VB B AR 2 — AN GBI R . EAMGIER] T CGF A &t , 1M HakKs H g A2 BioOss (—
Tl AR AR R AT EL B AR . AEFRATRIWT S LSRR X Ze45 R EoR, CGF T IS B Bl
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SERSEEENE b, AT RIAL R A, R T CGF A 3. iX7E Fang &5 A\[10]/I8F 7L P A5 3] T 1E
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WL TR T Emp SRR, H 5 BioOss 4157 A4, WIIRsie 42 28n 4 3k 2k CGF If
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