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composite scaffold. Methods ADM/DCP composite scaffolds were prepared by microfibril technique, and the acellular
effect of ADM/DCP composite scaffolds was detected by DNA residue, fat content, and a-1, 3-galactosyle (a-Gal)
epitopes; the microstructure of scaffolds was characterized by field emission scanning electron microscopy and mercury
porosimetry; X-ray diffraction was used to analyze the change of crystal form of scaffold; the solubility of scaffolds was
used to detect the pH value and calcium ion content of the solution; the mineralization experiment in vitro was used to
observe the surface mineralization. Twelve healthy male New Zealand white rabbits were selected to prepare the femoral
condylar defect models, and the left and right defects were implanted with ADM/DCP composite scaffold (experimental
group) and skeletal gold” artificial bone repair material (control group), respectively. Gross observation was performed at
6 and 12 weeks after operation; Micro-CT was used to detect and quantitatively analyze the related indicators [bone
volume (BV), bone volume/tissue volume (BV/TV), bone surface/bone volume (BS/BV), trabecular thickness (Tb.Th),
trabecular number (Tb.N), trabecular separation (Tb.Sp), bone mineral density (BMD)], and HE staining and Masson
staining were performed to observe the repair of bone defects and the maturation of bone matrix. Results  Gross
observation showed that the ADM/DCP composite scaffold was a white spongy solid. Compared with ADM, ADM/DCP
composite scaffolds showed a significant decrease in DNA residue, fat content, and a-Gal antigen content (P<0.05). Field
emission scanning electron microscopy showed that the ADM/DCP composite scaffold had a porous structure, and DCP
particles were attached to the porcine dermal fibers. The porosity of the ADM/DCP composite scaffold was 76.32%+1.63%
measured by mercury porosimetry. X-ray diffraction analysis showed that the crystalline phase of DCP in the ADM/DCP
composite scaffolds remained intact. Mineralization results in vitro showed that the hydroxyapatite layer of ADM/DCP
composite scaffolds was basically mature. The repair experiment of rabbit femoral condyle defect showed that the incision
healed completely after operation without callus or osteophyte. Micro-CT showed that bone healing was complete and a
large amount of new bone tissue was generated in the defect site of the two groups, and there was no difference in density
between the defect site and the surrounding bone tissue, and the osteogenic properties of the two groups were equivalent.
There was no significant difference in BV, BV/TV, BS/BV, Tb.Th, Tb.N, and BMD between the two groups (P>0.05),
except that the Tb.Sp in the experimental group was significantly higher than that in the control group (P<0.05). At 6 and
12 weeks after operation, HE staining and Masson staining showed that the new bone and autogenous bone fused well in
The ADM/DCP composite scaffold has good

biocompatibility and osteogenic ability similar to the artificial bone material in repairing rabbit femoral condylar defects.

both groups, and the bone tissue tended to be mature. Conclusion

It is a new scaffold material with potential in the field of bone repair.

[Key words] Bone tissue engineering; acellular dermal matrix; dicalcium phosphate; composite scaffold; bone
repair
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Fig.1 Characterization of the ADM/DCP composite scaffold
obsevation The right image (x200) was the white dotted box enlargement of the left image (x100), the white granules were DCP, and the fibers

a. Gross observation; b. Field emission scanning electron microscopy

were porcine dermal fibers; c. X-ray diffraction analysis of ADM/DCP composite scaffolds and DCP; d, e. pH value and calcium ion
concentration in the solubility experiment of ADM/DCP composite scaffold; f. Scanning electron microscopy observation of ADM/DCP
composite scaffolds mineralized in SBF at different time points (x1 000) The embedded image was a local magnification (x10 k), from left to

right for the mineralization at 1, 2, 4, and 8 weeks, respectively

%1 % ADM #1 ADM/DCP £ 5 R B AMMREN (x5 )
Tab.1 Decellularization effect detection of porcine ADM and ADM/DCP composite scaffold (x+s)

T DNA %% # it (ng/mg) e (%) o-Gal HU 5 7 4t (epitope/mg)
Sample DNA residue (ng/mg) Fat content (%) a-Gal antigen content (epitope/mg)
¥ ADM 6 110.10+660.55 5.58+0.45 (13.4+7.6) x10"
ADM/DCP & 43748 14.89+2.67 1.28+0.18 (9.3£2.8) x10"
ANl =15.980 =16.130 t=3.030

P=0.004 P=0.004 P=0.020
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B2 ARE1RAKREA (£) FMRA (F) Micro-CT AR =S EENE (SARRT 2 AR BERENBUBR) a
Micro-CT $14; b. BB ¥ Micro-CT =4 #; c. SR Micro-CT — 4

Fig.2 Micro-CT scan and three-dimensional reconstruction of the experimental group (left) and control group (right) at 12 weeks after
operation (the implanted sites of the femoral condyles of 2 animals in each group) a. Micro-CT scan; b. Micro-CT three-dimensional

reconstruction of femoral condyle; c. Micro-CT three-dimensional reconstruction of defect site

*R2 ARE 12 AMA Micro-CT EENIER (n=6, xts)

Tab.2 Quantitative analysis results of Micro-CT in two groups at 12 weeks after operation (n=6, x+s)

£z SEHG2H X B RUNAE (95%CI) PfH
Indicator Experimental group Control group Effect value (95%CI) Pvalue
BV (mm’) 61.490+19.247 72.272£9.228 MD=-10.78 (-31.39, 9.82) 0.350
BV/TV (%) 0.212+0.066 0.249+0.318 MD=-0.04 (-0.11, 0.03) 0.350
BS/BV (/mm) 10.636+1.293 10.487+1.258 MD=0.15 (-1.52, 1.82) 0.696
Tb.Th (mm) 0.255+0.037 0.283+0.066 MD=-0.03 (-0.10, 0.05) 0.082
Tb.N (/mm) 0.908+0.257 1.141+0.122 MD=-0.23 (-0.51, 0.04) 0.103
Tb.Sp (mm) 1.237+0.294 0.8600.118 MD=0.38 (0.06, 0.69) 0.023
BMD (mg HA/cc) 829.980+24.631 856.166+36.859 MD=-26.20 (-67.90, 15.50) 0.137
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B3 AREAAHERENE N b= TRICH B BRI L E LN R MR (x20., x40) 5 £1HF Sk i 254 B L i i 4A g,
BESOR B/ NRRIR A AN a AR5 6 FSEIRA; boARIG 6 XA o RJa 12 FSHRA; d RS 12 xR

Fig.3 HE staining observation in both groups after operation From top to bottom for the femoral condyle section and the dotted box were
enlarged (x20, x40); the red arrow showed the vascular structure and a large number of blood cells in it, and the black arrow showed the
osteoblasts on the surface of bone trabecula a. Experimental group at 6 weeks after operation; b. Control group at 6 weeks after operation; c.

Experimental group at 12 weeks after operation; d. Control group at 12 weeks after operation

B4 AREFH Masson FEME W 1 E FRUICHBUE BRI AR LML R AR (<20, x40) 5 L1 k7R M AR A ZE 8 B, 2
SR BT RETT, BTN EE T o RIF 6 JHSEERA; b RS 6 JAXTERAL; o RJF 12 SRl d ARSF 12 X R

Fig.4 Masson staining observation in both groups after operation From top to bottom for the femoral condyle section and the dotted box
were enlarged (%20, x40); the red arrow showed the immature osteoid, the yellow arrow showed the mature bone matrix, and the black arrow
showed the cartilage bone a. Experimental group at 6 weeks after operation; b. Control group at 6 weeks after operation; c. Experimental

group at 12 weeks after operation; d. Control group at 12 weeks after operation
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