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Fig.1 SEM morphologies (a, b) and XRD patterns (c, d) of bioceramic coating on titanium: (a, c) Ti-TiO; and (b, d) Ti-TiO,-HA
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Fig.2 Schematic diagram for the formation of HA: (a) the exudation of Ca®*, PO,*, (b) the formation of Ti-OH groups,

(c) the formation of HA, and (d) growth of HA
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Table 1 Surface energy parameters of samples

Samples y/mJ m? 7.°/mJ m? y."/mJ m?
Ti 27.5 11.8 15.7
Ti-TiO; 77.7 1.9 75.8
Ti-TiO-HA 251.3 198.8 52.5
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Fig.3 Optical density of red blood cells on the surfaces
of samples
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Fig.5 Blood coagulation profiles of samples

i TP JEE 0 I 3 A T ) S TR R o R 8 S Y
Ti A (0 2 75 e A i 1]t 26 R R BN, LB Al )
I 33 min LLJE, BREEM HIBOL B AR T H e et
A, PUREIMYERE 22 . BKFE TiO, AR M) M & I == 1) 3)
AN UL N [ /Y 2 5 AR FE AT AH LU IR IR 2218, 5 v 4 Ak
I E] 33 min DAJS RO A8 W 8 i T AR AL, I RAE
FLACICAR A 58 J2 3 T g [ 5, BRI () R G, T
B IE RETS B . BRIE TIO,-HA A W) W i 12 (¥ 7%
DGR BRI TIO, AWl &I 2 A pirdie v, B A eI
I 1)t 2 92 18 gk, AP AR, NS i i Al =
10 min FEEAN I T) 50 A IR ' 2 ARt B e v T[] Ak [ 0
15 AR R I RO BE AR, Bk I [R] B e, kL R
AR 2 A AR, U I Ak RE AR A
2.5 M/MRFEMTA

Bl 6 N TERIE TiO-HA AWM ERE . B
TiO, A=W Wi o2 J% J2= AN BR HE A 2 1 7 i /I A 285 B A 1)
SEM & fr .

MR LB SR A Y, BRI 2 1 26 B A4 0L /1N
M ERZ, M/BCRESEI I O 2 &5 R
PR, ARTEECA R, & MR L P 3R % a1 b1 4
TERRFEA LT, ZRMEERZ JE T IV, £k Tio,
A= ) Wi T I 2 2 T 26 PR A L /B ) B i B 2 AR D, Il
INRASTERR BB, /MR H D B ECIRO 2, A
MR R AN EE LI A, K28 T 8. £k
F TiO,-HA A=) Wi e I J2= 2 THT ) of /) Al 36 A 2 (5]
W RME R RED, W RAERTE, BAAEE
%, BARBEERR, M/MREARAHENE, K2
J& T 1AL,

SEIEMAMILL, BKEE TiOr-HA EYEERIZ . K
H TiO, A=W &e M58 J= 3 1 A L I b o /) A 285
5T HIPTERE . X 32 SR i T A NRE AR R TH R
RSy ST 0 B =g SR SN 6 W YA LN ]
FANEYIMK, FEEEAMALEERAIR. SR
B R B R HE AR, MR T LAY B
b, WA ML /NRTER T BB, BRI e & AP
K 7a fiion, Sawyer 2EMHR W T A2, BFATA
LAT Y R B T SR R AL T AL A, 255 5
A, HAiBON 1.8 eV, L4 g A R EA LR
TG, A T R B A e B AR R T,
7547 4 £ R AR R A T 70 i BRAT 4 R AR S 27
e AR, KT B ) 2 R A S HR B P T R E, n



%58 % BRAE. ARILETH TiO.-HA AE W &M 2 1 B 2 T 7T

+ 1303 -

Mg LS AR, B DL B L i AR ) A
MEMOEERS, ML R A BN TR B, R

AL - AR A I, TR T Bk 3k IO,
A W W 2 R R THO,-HA AR B & L . Wi 7b

K6 LN AE IR R T B0 AL T B SEM IR
Fig.6 SEM morphologies of platelets adhered and aggregated on the surfaces of samples: (a) Ti, (b) Ti-TiO2, and (c) Ti-TiO2-HA

Fibrinogen adsorption

Fibrinogen O

Fibrin monomer

TiO,
Conduction band

Fibrinogen

Conduction band e

Fibrinogen
Crosslinking reaction

Bl 7 TiO, 5254tk O Bl (1 i A 22 4F /s = 1
Fig.7 Schematic diagram for electrochemical action of TiO, and
fibrinogen after adsorption: (a) electrochemical process

and (b) energy band diagram®*!
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Blood Compatibility of TiO,-HA Bioceramic Coating on Titanium

Xu Lin', Ding Jianning?, Xu Xiaojing®, He Yuanging®, Lei Xiaochun'
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Changzhou University, Changzhou 213164, China)

Abstract: Biological surface modification of titanium was conducted by micro-arc oxidation (MAO) and hydrothermal synthesis (HS)
methods to prepare TiO, bioceramic coating and TiO,-HA bioceramic coating. The blood compatibility of modified coatings was evaluated
by hemolysis rate test, dynamic clotting time and platelet adhesion test. The results demonstrate that hemolysis rates of all samples are less
than 5%, and no hemolysis is observed. Compared with titanium and TiO; bioceramic coating of titanium, TiO,-HA bioceramic coating of
titanium exhibits better blood compatibility, with lower hemolysis rate, longer dynamic clotting time, fewer adhered platelets and slighter
formation of platelets, which could better prevent platelet shape change and aggregation.

Key words: titanium; micro-arc oxidation (MAO); hydrothermal synthesis (HS); blood compatibility; TiO,-HA bioceramic coating
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