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Fabrication and characterization of a novel acellular bone matrix scaffold for bone tissue

engineering
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Zhang Li', Xu Wen+jing', Lu Shi-bi'

Abstract

BACKGROUND: Natural bone acellular cells have many inadequacies.

OBJECTIVE: To fabricate and characterize a novel acellular bone matrix scaffold for bone tissue engineering, and to detect its
physical and chemical properties.

METHODS: Bone column was prepared using canine bone cancellous bone from the femoral head, washed with high-pressure
water gun, and decellularized using TritonX-100 and sodium deoxycholatethe. The scaffold was investigated by histological
staining, scanning electronic microscope observation, Micro-CT and biomechanical analysis.

RESULTS AND CONCLUSION: The new bone scaffold showed most of the extracellular matrix components after removal of the
cell fragments after decellularization. Scanning electron microscopy and Micro-CT revealed a three-dimensional interconnected
porous structure, with the pore diameter and porosity of nature bone. The longitudinal elastic modulus of the new scaffold was
(552.56+58.92) MPa, and the intensity was (11.34+3.49) MPa. There was no significant difference between the natural bone and
the new scaffold (P > 0.05). The new acellular bone matrix scaffold is a good alternative cell-carrier for bone tissue engineering.
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Figure 1 Bone graft harvested from load-bearing
site of canine femoral head
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Figure 2 Acellular bone matrix showed yellow, porous

cancellous column
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Figure 3 Scanning electron microscope showed the acellular
bone structure was porous network
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Figure 6 Morphology of the acellular bone scaffold was
porous mesh shaped without residual cells
(Hematoxylin-eosin staining, x100)
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Figure 4 Micro-CT showed a three-dimensional structure of
acellular bone scaffold
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Figure 5 Micro-CT showed a two-dimensional structure
of acellular bone scaffold
Bl 5 Micro-CT o[l 4 B ST 48 1 — 4454

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

AR, A ORI R A 7 V2 i 4 o 4t 2 oA ek LA
Mg T2 Rk, ik 0 4R I 4 i B AR
il s T 2L U E Rt T8 8k . B CAACBME)
WFGTHRIE, Ve 52 SCHR[17-217)97 FH i 40 o 7732, % H
Triton X-100F1 lii S IR FR B A A 4t e . Triton X-10042
—FE AR S A BRG], 7EAFR 5 2080.1%~1.0%
B, WA ARG A
PR —Fh R I 4 fe 2 0577, CaH T a4 2
N 8 BRI A A 5 . AR TETEST S MR A
Jid BRI BER L, W48 H Triton X-100-55 A 480 H & 44 1¢
GIRAM, YR mSUA B, 3G 0 A B
BHe, AHALPEE RISCRAM B R T . FLER A
Micro-CTM %2, HZR2EMEL, W) )24, 45 KK
AL A AR, IRE T R A R AR FLIBR &
W, /NRIFURAE, T H B2 S e g i i e L&
AL ) 0 1, 3R IZ A BB R BER AT 1K 2 B
ﬁﬁﬁ%ﬂmfrﬁ%ﬁ,ﬁf%mﬁﬁ%ﬁ%

FH T 4 2R ) 93 B M 90 % ok YR T8 PN 1 41 i
&ﬁ,%%@ﬁmmﬁ¢ﬁ%miﬁﬁﬁmkﬁﬂ%ﬂ
Wy, FTCLZARBUE PR IR O B PR . AR 2 e SR 4 4 11
IR — B PURNE, HESHEEE R R R T
B, XA 5 40 PR i B S A A A AR P e, AR T4
RN =2 AV

AT 2% 2 Wﬁ%%@ﬂﬁ”ﬁﬂ SEN

— SR BN AR TR HS G T RIS
fiko

7043



@EEE WWW.CRTER.Org

i, E BRI R % R iF A

4  BE 3wk

(1]

[2]

(3]
[4]

(3]

[6]

[7]

(8]

[0

[10]

(1]

[12]

[13]

[14]
[15]

[16]

[17]

(18]

7044

Schumann D, Ekaputra AK, Lam CX, et al. Biomaterials/scaffolds.
Design of bioactive, multiphasic PCL/collagen type | and type
11I-PCL-TCP/collagen composite scaffolds for functional tissue
engineering of osteochondral repair tissue by using
electrospinning and FDM techniques. Methods Mol Med.2007;
140:101-124.

El-Ghannam A, Cunningham L Jr, Pienkowski D, et al. Bone
engineering of the rabbit ulna. J Oral Maxillofac Surg.2007; 65(8):
1495-1502.

Meinel L, Betz O, Fajardo R, et al. Silk based biomaterials to heal
critical sized femur defects. Bone. 2006;39(4):922-931.

Ren T, Ren J, Jia X, et al. The bone formation in vitro and
mandibular defect repair using PLGA porous scaffolds. J Biomed
Mater Res A.2005;74(4):562-569.

Hou R, Chen F, Yang Y, et al. Comparative study between coral-
mesenchymal stem cells-rhBMP-2 composite and auto-bone-graft
in rabbit critical-sized cranial defect model. J Biomed Mater Res
A.2007;80(1):85-93.

Zhu L, Liu W, Cui L, et al. Tissue-engineered bone repair of
goat-femur defects with osteogenically induced bone marrow
stromal cells. Tissue Eng. 2006;12(3):423-433.

Wu W, Chen X, Mao T, et al. Bone marrow-derived osteoblasts
seeded into porous beta-tricalcium phosphate to repair segmental
defect in canine's mandibula. Ulus Travma Acil Cerrahi Derg.2006;
12(4):268-276.

Binderman |, Yaffe A, Zohar R, et al. Tissue engineering of bone:
an ectopic rat model. Front Biosci (Schol Ed). 2011;3:61-68.
Knight RL, Wilcox HE, Korossis SA, et al. The use of acellular
matrices for the tissue engineering of cardiac valves. Proc Inst
Mech Eng.2008;222(1):129-143.

Tudorache |, Cebotari S, Sturz G, et al. Tissue engineering of
heart valves: biomechanical and morphological properties of
decellularized heart valves. J Heart Valve Dis. 2007;16(5):
567-574.

Wang X, Lin P, Yao Q, et al. Development of small-diameter
vascular grafts. World J Surg.2007;31(4):682-689.

Flynn L, Semple JL, Woodhouse KA. Decellularized placental
matrices for adipose tissue engineering. J Biomed Mater Res A.
2006;79(2):359-369.

Ozeki M, Narita Y, Kagami H, et al. Evaluation of decellularized
esophagus as a scaffold for cultured esophageal epithelial cells. J
Biomed Mater Res A. 2006;79(4):771-778.

Gilbert TW, Sellaro TL, Badylak SF. Decellularization of tissues
and organs. Biomaterials. 2006;27(19):3675-3683.

Stock UA, Schenke-Layland K. Performance of decellularized
xenogeneic tissue in heart valve replacement. Biomaterials. 2006;
27(1):1-2.

Schultheiss D, Gabouev Al, Cebotari S, et al. Biological
vascularized matrix for bladder tissue engineering: matrix
preparation, reseeding technique and short-term implantation in a
porcine model. J Urol. 2005;173(1):276-280.

Sha D, Jiang YL. Shiyong Meirong Zhengxing Waike Zazhi. 2000;
11(6):331-334. )

VLA, T R I B R I B A A T A B A s AR
ST T I R[] S S AR AR RE, 2000, 11(6):331-334.
Sun XJ, Wang ZG, Zhu PF, et al. Zhonghua Chuangshang Zazhi.
2005;21(11):833-837.

IV, T IEE RARTT, 58 A0 IR 2 B R e R B 22 2k
MEE[J]. P A0 243,2005,21(11):833-837.

[19]

[20]

[21]

Sun XJ, Wang ZG, Zhu PF, et al. Zhonghua Shiyan Waike Zazhi.
2005;22(3):287-289.

MR, EEE KRS, 58 BN B B R AR TR B 2/ AN 2R U
B BB § R BB, eSS R 2kE, 2005,
22(3): 287-289.

Zhang QT, Yu Y, Yang L, et al. Zhongguo Guzhi Susong Zazhi.
2004;10(1):35-38.

SR, T, 0,58 A4l i 526 B HESE ST A0 0 R B T FR S
IO F[J]. F B R b 24 K,2004,10(1):35-38.

Zhang QT, Yao M, Yu Y,et al. Zhonghua Xiaoer Waike Zazhi. 2004;
25(2):172-175. ‘
SRV O, T2 55 R RS A A0 e ) AR 2 PR LR
M) TR AN LR 255, 2004,25(2):172-175.

RERREMES FE—

E£Z8: BRAAFFHF4A4(31000432), A
L B TFRE R Micro-CT BILe £ T g B x %
YEE B S SRR, BR A AAF RS T RS
(30930092), HAL A HAEAMER I EMENME T
A2 R A ARG AL R R RSB G AT R, R LA G
I A (09KZ67), HRALAR: “FIREFRE X RILAB I
T mfaA R TARF AR A AR

(EZTHE: PR T AT kT, Sk h 4
%, SEREAEIL. AL, KA. R, THPKES,
H A, AR, BER, hE; BERAL, Birwk,
WA s T,

B H R F AR EE R E L ERE BN L
) H B

Fi 725 S TRAL T35 BAEAT )™ RAAO K JE £ R IR
LA 4R B A B0 B R AN R 69 A B

EEEHLAE: B2 3t S a4k B 454 2009
{Ethical issues in animal experimentation) #8 % s4416 32
F AR5,

ZAXPIFIE: %% CNKI,PubMed %35 /%, #& i1
2010-06, #& R4EIAEE ABLWIT; MEs IR, A
T #2; Bone, Tissue engineering; Extracellular matrix;
Scaffold; Biomechanical properties, & L% 2A0UFFE, .
VAEFFR, % 38 1L R R AR GR AR H & DL B, T 8 5 2 AR
RRARFHRFEMN, AL RS
Triton X -100 5 AL ASRBR4ATREBL 0L, 46 EIFIR G L AT
PR

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



