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2.1 BHLUNBE

BRI N #360um BIMLKER, A HAETR, LKOEREE T KR HTREIRE
%, #FEEABRBNERARAERMNESREIRFARNENEEREELBERMRT, R
B HREEREBRBGAATFESE 1300°C FEANEEARBARASEXRTEHMANS
FLER K
2.2 FHETHAHGESR

BB HIEF M ST A BRI B 24 A RFH 14mmx6mm x3mm B K KT AENIE,
B B B AT AT B BN R TOR, URB RN ASPHBEERENEAEREAR
WewhEME. B RS BATEYE 15min, Hh 2 MEGBTRERESM, #7788 SE. 54k 12
AT R HTET EYIEILATE . W E N 18% MBI 48% K FIERRYIE & R T 70°C
TR4% 0.5~1h BEREFE KM T, BT 6mol/L HEMBER S 70°C &4 THE 6h FEH
EBHET REWBRBIELLENRERT 37°C £HETRAREH LB (fast calcification
solution, FCS) 13 3 X, (BAEAHETWEHN: Nat: 1370, K+ 3.71, Ca?*: 3.10, Cl—: 146,
HPO?™: 1.86, 14 : mmol/L)'%, H A ekRERAMAKKRE IR —BRERRKEG, A
HEBFAPEEEZRTTHRE&MH, 1RIEH SCA
2.3 ETHARXE

TR AN KT TR O RANRBEEN IS REAR4 R, ER
W& H 2.5~3.5kg, WEL Y. TBRMRAETEREEXSE, SHPRERA 2% WIRE L ZMH
BIKES (ImL/kg). HEBHBREFRFRREFR, BFARI A EEERNGFERHE
dem AP LEUFEAMIMEEETIO, EAYI0KY 25cm, BN =V OEDIYE
WHy AL B T4 TSR HETF P AR 4om, BEEM 4 3R, GHIYILMIE 6 4
BE. EE-AYMOCBERRE T R ERB G E TARARNMCEE —MRARRE RN
B, ARSmgcSyERlE TENMNAR LW ILERANES, EEE KK
A KBM 0. SE M SCA & 12 M4 BIHA 4 HEiwd, RiFar3 XExX
FANWES 0 FEMTFBERUGRYE, FABRRERGD.

ERAFHEEEA, FEOIYHRFERREMBRARE. 40X 0XE, %
WA AL FE, BESER B KA SRR T REAT AN A A WK A R O
ARATHRME.
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ARG FE RS S IR BRI 5 By R AT (14mmx6mm) 5 A 3K
4R A Y LS SR B SE AT RAE. M A RERiRE, HERKRWE (14mmx6mm) & E M E
(FA 6mmx3mm, B4~ 14mmx3mm) EH SHAMEAELEHRAR TS EIT, wEN
HEH AR E TY 2cm F< B BIESRSS. HERMFAKNE (14mmx3mm) % K E £ £
BRI TR O R ERQ N EATRE, K448 eELEOd, SBETEM
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0 = Fnax/S,S=(14x6)mm®. ZEENRHXTR Y, WAEEBKRERRURFANEH.
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Fig. 1 Illustration of tensile strength testing of the samples
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Fig. 2 SEM micrographs of the porous titanium with uniformly close-packed beads(a} and bone-like
apatite coating(b)

BREECLAEEHTSEMBETRESABRE, REAUR—EESHZME 2(b) IR,
ZEBREERANHTELSILARET, ERWHERKS, BREKRMRFHEEERN
R SHERERBEHT FT-IR LL503%38 48 (E 3(a)), RIFE 1453 , 1420 F1 875cm—! 4L H B



1 £ R F: ARARAFCEHSAKREGE TRARMEY NEERBTR 115

TBBRRBIRFIEME L, 454 XRD AT (8 3(b)) TUAE S, RRBERKRLBERKE
XEBRE, FREBK So5F LIRS HEU.
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Fig. 3 FT-IR spectrum (a) and XRD pattern (b) of the precipitated CaP coating
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Table 1 Results of mechanical tensile tests for each implant at 40d and 70d implantation

4 HERETHA 40 XEHHR

periods
SCA
Sample 1 Sample 2 Sample 3 Sample 4 Sample § Frax a.‘,emge/N Tensile strength, o /MPa
40 day 6.358 6.124 6.376 6.762 5.549 6.234 0.074
70 day 12.424 14.48 10.74 8.87 8.948 11.092 0.132
SE

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Frax average/N Tensile strength, o/MPa

40 day 4.526 4.542 5.116 4.804 4.542 4.706 0.056
70day 7.34 7.504 5.444 5.722 6.864 6.575 0.078
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Fig. 5 Tensile strengths of different samples at

different implantation time
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Fig. 6 Situations of the tensile sections of the coated and controlled materials at different
implantation time
(a) SE40; (b) SE70; (c) SCA40; (d) SCA70
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Biomechanical Properties of Porous Titanium with Different Surface

Characteristics Used for Soft-tissue Anchorage

WU Yao, LI Hu, DENG Chun-Lin, YANG Bang-Cheng, ZHANG Xing-Dong
(Engineering Research Center in Biomaterials, Sichuan University, Chengdu 610064, China)

Abstract: In order to resolve the biological sealing of the percutaneous devices for a long time,
porous titanium with three-dimensioned scaffold and suitable surface micropores were chosen for
fixation the subcutaneous soft tissues. Bone-like apatite was firstly precipitated on the surface of
the porous Ti in vitro, and the bare surface as control. All of the samples were implanted into the
back of the rabbits subcutaneously. At 40 days and 70 days postoperation, the samples with the
surrounding soft tissues were harvested and experienced biomechanical tensile testing. After that,
the tensile testing sections were observed by SEM-EDX to analyze the situations of the tissues
contacted with the different surface of the materials. The results demonstrate that all of tensile
strengtfl of the bone-like apatite coated porous titanium is bigger than that of the control group,
and the bonding state at the interface of the materials/tissue is firmer than that of the control.
When the samples implanted in vivo, the bone-like apatite coating precipitated in advance in vitro
is efficient to the formation of the active cell/materials interface, which is beneficial for the ingrowth

of the fibrous tissue and formation of the tight bonding between the tissues and materials.

Key words porous titanium; bone-like apatite; tensile strength; subcutaneous fixation



