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TKE R A E L 15 min, =E T 85 A T 5 g3 b
H., B2 iERm 2 fUE ST 30 R A Bk TR
(PARSTAT2773, HakHrimi vz B 5e A, RED 3k
ITHAL AT . B 25T 250 mL BERR R DN 0.1 mol/L
(1) NaCl Hfife J5i 75 i LAY S v 1) S i vk, B 5 2 3
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BN LT, B e b e FE IR 0 F i g 4 bE
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i I R AN IR TR (SBF) 12 75 VK - pTa
Fl Ta-HA M BFRTH KB 8 KA 1R K. 2 # Kokubo
LA LT, AT SBF (AL« #5377 4% NaCl(8.035 g),
NaHCO;(0.355 g), KCI(0.225 g), K,HPO, 3H,0(0.231 g),
MgCl, 6H,0(0.311 g), CaCl, 2H,0(0.292 g), Na,S0,4(0.072 g)
PR T2k, SRJE1E 36.5 CH Tris 22l
(6.118 g)F1 1.0 mol/L HCI K iAW 15 & pH=7.40, &
RIGHET 4 CKFRAT.
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¥ pTa Al Ta-HA 2 A BRI, FK B
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Bo 4 P3ARAEMAK B — B G, WA %
FRIM A58 4x 85 95 %, NN 1.5 mL /) PBS (##R £h 2%
METD TEVE 2 K, BEJS NN 1 mL R A B AL
WFE 30 s EAEIE 2. A 2 mL e &R A4
IEVE AL I T A SR T 20 AR, S U B (1% 248 i 50 4 4 75 )
B5FRIE AR IEIR AT B 20 Pl 140 B 2R B 10 5 et
FHBOFECE 2>10° 4 /mL A EW .. 7 HAES
FAL OO D FRE RS FUAR 484l 1 mL i
B, RNER R, VAR ERE 2d TR IR AL
1.5 ‘ARG RS

R AEM R R % 1. 3. 5d 5, B PBS
TEVE 2 UG BUH BNHTIN 24 LI SRR R I 0.5 mL
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Fig.1 Top view (a, d), cross section (b, e) photographs and SEM morphologies (c, f) of pTa (a~c) and Ta-HA (d~f) samples
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Fig.2 Cross-sectional morphology of Ta-HA sample (a) and EDS spectrum of HA nano lamella (b)
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Fig.3 XRD patterns of pTa and Ta-HA samples
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Fig.4 Morphologies of water droplets on the surface (a) and
water contact angle on the surface (b) of pTa and Ta-HA

samples
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Fig.5 Specific surface areas of pTa and Ta-HA samples
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Fig.6 Surface morphologies of pTa (a, ¢) and Ta-HA (b, d) samples after soaking in SBF for 3 d
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Fig.7 Morphologies of MC3T3-E1 cells cultured on the surfaces of different samples for 1, 3, and 5 d (green: live cells; red: dead cells)
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Fig.8 CCK-8 analysis of MC3T3-E1 cells cultured on the
surface of different samples for 1, 3, and 5 d (*p< 0.05)
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Construction and Biological Evaluation of Bioactive HA Coating on
Porous Tantalum Scaffolds

Liu Pin', Yuan Bo', Xiao Zhanwen, Xie Hui? Zhu Xiangdong®, Zhang Xingdong®
(1. College of Biomedical Engineering, Sichuan University, Chengdu 610064, China)
(2. Orthopedic Research Center, Affiliated Zhongshan Hospital of Dalian University, Dalian 116001, China)

Abstract: The construction of surface bioactive coating is an effective way to improve the osseointegration ability of metal-based
implants. In this study, bioactive hydroxyapatite (HA) coating was fabricated on the surface of porous tantalum (Ta) scaffolds by
electrochemical deposition method. Through the water contact angle and specific surface area tests, it is found that the construction of HA
coating significantly enhances the hydrophilicity of porous Ta and increases its specific surface area. The in vitro bioactivity evaluation via
simulated body fluid immersion confirms that the surface of HA coated scaffold is covered with bone-like apatite layer after 3 d of soaking.
The in vitro cell culture using MC3T3-E1 cells shows that all porous tantalum scaffolds have good cytocompatibility. After culturing of
cells for 5 d, the proliferation rate of the cells on the HA-coated porous Ta scaffold is 1.1 and 1.4 times those of the unmodified porous Ta
and the blank control groups, respectively, suggesting greater potential on promoting cell adhesion and proliferation. The bioactive porous
tantalum scaffold prepared in this study could rapidly induce the deposition of bone-like apatite and promote the attachment and
proliferation of osteoblasts on its surface, suggesting its great clinical application prospect in the fields of bone repair.
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