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Preparation and Osteogenesis of Active Secondary Microporous on the
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Abstract: Porous biomedical titanium alloys are widely used in clinical applications, including porous coated
orthopedic and dental implants. However, they do not have bioactivity as bone-substitute implant materials.
The present work was undertaken to improve the bioactivity (especially osteoinduction) of the porous
Ti3Zr2Sn3Mo25Nb (TLM) alloy. The secondary microporous coatings were first prepared by the micro—arc
oxidation method on the surface of porous TLM alloy in the electrolyte containing Ca and P, and then
hydroxyapatite was fabricated on the microporous coatings by hydrothermal synthesized treatment. The phase
composition, surface micro-topography and elemental characteristics of the active microporous coatings were
investigated by XRD, SEM and EDS. The hydrophilicity was evaluated by the contact angle test. The osteoin-
duction was evaluated by implantation in hard tissue. Results show that a HA~incorporated, porous TiO,layer
is produced successfully on the porous TLM alloy, and the TLM alloy coated with an active secondary micro-
porous coatings exhibits better hydrophilicity, good osteoinduction in hard tissue. which can promote the bone
formation.
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Fig. 1 Micrographs of the secondary microporous coatings

(a) and its coatings after hydrothermal treatment (b)
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Fig. 2 Morphology (a) and EDS results (b) of active secondary microporous coatings after hydrothermal treatment
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Fig. 3 XRD pattern of the active secondary microporous

coatings
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Table 1 Contact angles on the surface of different coatings
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Fig. 4 New bone formation around active porous TLM implants in femoral bone marrow of the femur
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Fig. 5 Bone tissue implantion of the porous TLM alloy with surface modification by active secondary microporous

coatings

3 &% #®

=A

-

(D @S A Ca P ICER M X £
fL TLM & 4 AT OISR A i A0 B PR 7 i
PR HEAT K b L AT 7E 2 fL TLM K WP
IR G S L o JZ > HOZ bk J2 2 im h BLK & HA

(2) TEVERFAAAL TR B KPR T ROT AR
& TLM HR AL B TIM & 4. HBA R
WA TERE.

S % ik

[1] Geetha M, Singh A K, Asokamani R, et al. Ti based bio-

(2]

(3]

(4]

[3

w

]

materials, the ultimate choice for orthopaedic implants — A
review [ J]. Progress in Materials Science, 2009, 54(3);
397-425.
Liu XY, Chu K P, Ding C X, Surface modification of tita-
nium, titanium alloys, and related materials for biomedical
applications [ J]. Materials Science and Engineering R,
2004, 47(3-4) . 49-121.
Zaffe Davide. Some considerations on biomaterials and bone
[JJ. Micron, 2005, 36(7-8): 583-592.
Bansiddhi A, Sargeant T D, Stupp S 1, et al. Porous NiTi
for bone implants; A review [J]. Acta Biomaterialia, 2008
(4): 773-82.

Mitsuru Takemoto, Shunshuke Fujibayashi, Mashashi
Neo, et al. Mechanical properties and osteoconductivity of

porous bioactive titanium [ J]. Biomaterials, 2005 (26) .



106 2 B X W L B 2012 4F

6014-23. [11] Yu Z T, Zhou L. Influence of martensitic transformation
[6] Anthony C. Jonesa, Christoph H. Arnsa, Adrian P. on mechanical compatibility of biomedical B type titanium

Sheppard. Assessment of bone ingrowth into porous bio- alloy TLM [J]. Materials Science and Engineering A,

materials using MICRO-CT [J]. Biomaterials, 2007(28) ; 2006, 438—-440: 391-394.

2491-504. [12] YuZ, Wang G, Ma X, et al. Shape memory characteristics
[7] Paital R. Sameer, Dahotre B. Narendra, Calcium phos- of a near B titanium alloy [J]. Materials Science and Engi-

phate coatings for bio — implant applications: Materials, neering A, 2009, 513-514; 233-238.

performance factors, and methodologies [ J]. Materials Sci- [13] Kim D Y, Kim M Y, Kim H E, et al, Formation of

ence and Engineering R, 2009, 66(1-3).: 1-70. hydroxyapatite within porous TiO; layer by micro—arc oxi-
[8] YuS., YuZT, et al. Biocompatibility and osteoinduction dation coupled with electrophoretic deposition [J]. Acta Bi-

of active porous calcium—phosphate films on novel Ti-3Zr— omaterialia, 2009, 5(6): 2196-2205.

2Sn—3Mo— 25Nb biomedical alloy [J]. Colloids and Sur- [14] Li Y, Lee I S, Cui F Z, et al. The biocompatibility of

faces B:Biointerfaces, 2011, 85:103-115. nanostructured calcium phosphate coated on micro—arc oxi-
[9] LiX M, Blitterswijk A. van Clemens, et al. The effect of dized titanium [J]. Biomaterials, 2008, 29(13): 2025-32.

calcium phosphate microstructure on bone —related cells in

vitro [J]. Biomaterials, 2008, 29(23): 3306-3316. 1EEZ . VWit E 4 BB MBS BT 710016
[10] Zheng CY, Li ST, Tao X J, et al. Surface modification of Tel: (029)8623 1084

Ti—Nb—-Zr—Sn alloy by thermal and hydrothermal treat- E-mail: yusen_1982@163. com

ments [ J]. Materials Science and Engineering C, 2009, 29
(4): 1245-51.

L LT I e e B S L e 2 e & e e LI & S e & 2 2 S S & 2 X e & S e e 3 2 S B A X e & S o Lo S 20

c RFIBEBMANE (L) -
EEHANERERER TSR UKR ARG

A R ARG 98 RGBSRy Tl it A5 SR R ARG I AR F s CRRTAR B R HR ) by D 9 Y 1T
K Joy A 4 L 5 LRI AR A 45 S0 36 3 21 Al 28 Sl PR 36 N R0 RE A SRS = T7 23 IEK L XA T
JEV 55 8l . 2002 4F 8 J JRURTRE G AR AT A M 22 b B A A% P E [ 20N & R — AR L. 2009 AR AR
Hh ] B A DA IE PO O B R AR TE

JERE AL N 2 AL T 12 SRR A BRI R SR W R HE L R AH R O il &
LN R Ao TN [ A N Al N3 - E B DN AN U T IN I B R AT AR 7 B4 AN 0 Il i N ST
P fh B — U T AR T AR AR | 2 5 1 S 6 s R I A B A R A I 0 2 M A
AR RS B ) G 6 L 4 5 PR A A5G 19 HA BOR AR . 5 R w2 A 56 R A A9 K 3
R 55 B R 5 ) A 5 100 IR 55 5 AHH ] 5 o M R 0 ARG 3 S R 18 A I A O B 6 R A R B A 55

2011 AF B2 A4 R rp O BB T JR BRI AT oo 0 985 K% 22 4 TTL A= B0 DR Rt B 558 g s AR I0T H $ER T &
WFFE - SE A BRI A 14 00, b [ 28 /R B 2 0, g R UR A 12 i, 5845 bR e 3T 28 T,
o ZEARUE 2 T, SN ARl 14 350, SHCIQ AR ifE 12 Tl 5 &k 24 B AR SC 79 F L oo SCI/ET ] 113 3¢
13 Jf » P OCBO T 29 56, ISTP 2 BOE3C 1R HoAthiB 3L 36 i .

(R0 R



