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Fabrication and in vitro performance of
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Abstract: Anodic alumina containing calcium (AACC) was prepared by a joint method of anodization and electro-
deposition. The morphology and composition of AACC were studied by scanning electron microscopy (SEM) and
energy dispersive spectrometry (EDS), respectively. The chemical stability and induction ability of AACC in a sim-
ulated body fluid (SBF) were also investigated by inductively coupled plasma/atomic emission spectroscopy ( ICP/
AES), pH meter and X-ray diffractrometry (XRD). The results show that the calcium content in anodic alumina va-
ries with electrodeposition voltage within a range 1%~ 10% in 10 g/ L calcium salt solution. The as-prepared AACC

exhibits high chemical stability and can induce the formation of bone like apatite in SBF.
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Table 1 Chemical compositions of SBF
and human blood plasma( mmol/ L)

Ton SBF Blood plasma
Na* 142 142
K* 5.0 5.0
Ca?* 2.5 2.5
Mg 1.5 1.5
HCO% 4.2 27.0
HPO} 1.0 1.0
S0F 0.50 0. 50
pH 7.40 7.40

0. 154 056 nm) FRAE A A CC JERTH AL, .
2 Zif5vhe

2.1 FHEAMANBIE(AACO KITES S ARk

B 1 P st 60 VfE I SR AL I HLI R
TR A2 AL . ARl S, PR BE 4 I T SE s
Ay SURRRE ARJR BRI 2 — R OKE  BeJm /M iR
PR B FEAREE 3 MESH B, EATT2 Blx B2
A EACR R PR R« £ FL AR A AL BRI I8
TER Bt — 0 KT B . HAERTIR « 1R .« BER 5
ST ot b A R B AR SR AR AT B, B S e
FHAR AL BRI AR ALAR AN AR Y — (AR R T B
), (EHAEANECKR, 1 BRI R, HRAEN
HRE7R T4 i e - £ DN N 7 QR 1 S
FRAR S8 A 0 T e LA S i ) N A

B 2 Pros i ANTR] L T A S OB LI 2 2 B
TR f3e 4k . BEE AL A DTAR I IEAT, FLUR R 3

24f

181

12r

Current density/(mA *cm2)

0 s 10 15 20 25 30
Time/min
Bl 1 60 V 18 H 45 A BH AR LA AT D il 2
Fig. 1 Anodic behavior curve of Al in 100 g/ L
NasPO4 electrolyte at 60 V
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Fig.2 Electrolytic deposition behavior curves

of calcium salt at different cell voltages
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Fig. 3 Surface morphologies of AACC
films prepared at 6 V (a) and 12V (b)
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Fig.4 Variation of calcium content in
AACC films prepared at

different cell voltages

2.2 HESPHMRA AR AACC) RSN RE
2.2.1 AACC ERFaEM

L6V Fl 12V HiifEEH &M AACC BN
FA%, B 5 ME 6 fiwanlA SBF F1 Ca P &
K pH {EBEFE SR M TR AR 4k . B S BT 40,
bE & I ] K, SBFHfCa . PEEWET

100 «—12V
6V
= —12V
o 80 s—6V
20
&
g 60F Ca
=
=}
§ 40t
=
3
A
o 20t
>p

0 1 2 3 4 5 6 7 8
Soaking time/d

Bl'5 SBF " Ca . P W JERER I [0 #1224k
Fig. 5 Variations of Ca and P concentrations

in SBF with soaking time



S HEFE 1034 RYRE, S5 B PR AR I & R AR A MR .+ 1575 -

7€ SBF Hi AR I 18] J& AR 20 i, 16 ok Xt R,
FEARTEH SBF F—HIE 7d 1 AACC K X 4t

—6V
— 12V

7.4

7.2 AT ERA) TR 7 (B 7(b)) . BB, EE
0 WIS HTH SBF L 3 d S, X SRS b R
Tz IR S B A AT S U, 3 B R AR N ) P A K
a8 AL TIRAE AACC R TE; 24 SBF o & 31 5
6.6 i, YOI B T8 AL I F I/ D B IS CaP AHZ%IE .
o T S S [l 8 iz g A A CCREAESBE H AN [ J7 RIS
02 3 4 5 6 7 (B2 ¥ )5 A . ) 3R TH TR 3 . 5 38 0 1 A2 R 45 3

Soaking time/d X N \
oaking time BR AR OREAS [F] (& 8(b) +8(c)), KRR /NERAL,
Kl 6 SBF f¥] pH {E B &I [A] ) A2 4L, : j
Fig. 6 Variations of SBF pH value

with soaking time

Feiads, HIF Ca F1 P YTARE] A ACC BRI, LAk,
i ICP/AES KRG 2] SBF H&FH Al LE, X
FUPA B AL B IR R AE SBF T R AL B . |
AT, AACC JBEAEFTECHIM SBF  HE®AK
FRE .

B FE T SBF () pH AW FF%, BRI AR
PR, XATRERHT Ca M P JLRVIRE] AACC iR
K FFEHFE SBF H1 134> OH ™ BAE i KWK
i, MG R SBF H i OH™ W . ARIEIE S
g5 IR E T AN, PR E] A ACC BRI Ca/
P LI 1.56(6 V) 1 1.68(12 V), S KBEK
A ) Ca/ P HEARIE™
2.2.2 WERAALE AACC BERHMIESFAK

Bl 7P 7 k6 VAR s 4 4 5 il % B AACC i

¥ — Apatite
«—Al p *
*»— Anodic alumina

1 L )

0 10 20 30 40 50 60 70 80

1] s 1

26/(°)
K7 SBF PARBRHLEMET K8 AFRRWAMT AACC BR B
AACC JEE) X S ATt i Fig.8 Surface morphologies of AACC films
Fig.7 XRD patterns of AACC films soaking soaking in SBF under different conditions
in SBF under different conditions (a) —7 d without SBF renewal;
(a) —0d; (b) —7d without SBF renewal; (b), (¢) —3d, 7d with SBF renewal

(¢) =3 d; (d) —7d with SBF renewal every two days every two days, respectively
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