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Morphology and formation mechanism of
hydroxyapatite on porous titanium surface
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Abstract: The formation of HA is induced by pre-calcified, leading to form a uniform coating. However, because of the
effect of surface tension, cluster-like HA is formed. A hydroxyapatite (HA) coating on the porous titanium surface was
prepared by NaOH heat treatment and heat treatment followed by immersing into the simulated body fluid (SBF). The
influence of pre-calcified on HA morphology and element content was studied, the formation mechanisms of HA with
different morphologies were explored. The results show the hydroxyapatite of porous titanium surface after pre-calcified
is attached uniformly and has a certain thickness. However, the hydroxyapatite without pre-calcified is unevenly

distributed on porous titanium surface in clusters.
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S8 T 22 FLAK R SR B AU VR ) 2 B e 4 vk
il 4514 d16 mm X 0.4 mm F£ 5, ENEIAER . 281
IR YR B OB YE 20 min J5 N NaOH /K i (K
& 5.0 mol/L), T 60 ‘CE LR HE 24 ho HUH 5 H
ZETFAKIEG, BT PSR 3
“C/min HIIERTHEZE 630 'C, R 1 h Jaba 42,
I A RGP H G 1) 2 FLARRFESEA T IS AL AL B, )
I B 2B AR B 5 22 FUERRE S AN AT TS A AL B o T
FEALACEE DR N K A AFERN 0.5 mol/L
Na,HPO, #7124 h, FRLEEAT Ca(OH), i i
Sh, WUHEH LB FKEE. A4S B4UIYET 365
"CHEAUAAR (Simulated body fluid, SBF, 27Kk W%
DR, Hil HA W22 UK. Rl fErhAF 48 h
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Table 1 TIon concentrations of simulated body fluid and

human blood plasma

Concentration/(mmol-L ")
Na* K" Mg*  ca¥
Blood plasma  142.0 5.0 1.5 2.5 103.0
SBF 142.0 5.0 1.5 2.5 148.8

Solution

Concentration/(mmol-L ")

Solution
HCO, HPO/ SO Buffer pH
Blood plasma  27.0 1.0 0.5
SBF 4.2 1.0 0.5 A 7.25

B 1 IX SBF, LA(CH,OH);CNH, ¥ 4 S0
W pH 2 7.25. # 2 AFEN T 5 d A1 14 d R EE
ITRE AT

1.2 ML

KH TESCAN VEGA3 1 H 85 (SEM) el iy
JERFETE ST IS, A4 rh B IC % (1 e 2 AT 4
X R HA VR JZHEAT A 0 AT

2 HER59H
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K 1), XA T2 FUERER T R A LU R A2 O :
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Fig. 1 Morphologies of porous titanium surface before (a)

and after (b) NaOH and heat treatment
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Fig. 2 Surface morphologies of apatite coating on porous titanium immersed in SBF for 5 d: (a) Pre-calcification; (b) Without

pre-calcification
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Fig. 3 Surface morphologies and EDS analysis of apatite coating on porous titanium immersed in SBF for 14 d:

(a) Pre-calcification; (b) Without pre-calcification
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Fig. 4 Formation mechanism of porous titanium apatite

coating: (a) Uniform apatite coating; (b) Cluster-like apatite

coating
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