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In order to improve the soft tissue biocompatibility of a biomedical titanium alloy,
Ti-29Nb-13Ta4.6Zr (TNTZ), segmented polyurethane (SPU) coating was investigated using silane
coupling treatment. Dependence of silane coupling agent on bonding strength between TNTZ and
SPU was investigated using three types of silane coupling agents.

The shear bonding strength between TNTZ and SPU after immersion in ultrapure water for 30
days is the highest, when methacryloxypropyl trimethoxysilane (y-MPTS) is used as a silane
coupling agent. According to interfacial analysis, it is found that y-MPTS exhibits high chemical
stability so that it provides good humidity resistance.
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HEER LAKFEK (H0) %, #ffiAkEZ HWTS
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mol L # b iish 250 mL #iE& L. 7 E=
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H,0, #LER % Jifi L 7= TNTZ (¢8 mm x 2 mm)%
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Fig.1 Relationship between shear bonding strength
of TNTZ/silane layer/SPU interfaces and thickness
of silane layers.
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Fig.2 Shear bonding strength of TNTZ/silane
layer/SPU interfaces with and without immersion in
water for 30 days.

Figure 3 {2 TNTZ/y-MPTS/SPU D+ A Wrsk
R % ORI O SEM 436 XL OVEDX IZ & % otk
~ v BT ERT, Ti BELOSI 23, SPU O
(XD AT 4 8 R A R T - — AR IZ 0 A LT
WD ERDID, RO ORERIL, APS £
721%y-MPS Z W =356 b R OFER Th -
77

Flo XPSIZEDEL Ty T ) o TAL
LA L7 TNTZ 36 X O%e @ik il o Si
TCRRELZ TR LRI SRRk
D Si LRI, T oy 7 7L
Zhi L7 TNTZ T~ 5, 2 b ok
EnH, TNTZ LRI LI T v 7

10

Fig. 3 SEM image and each elemental mappin
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Fig.4 XPS spectra of C 1s electron energy region
obtained from ﬁi? E—MPTS layer on TNTZ, fracture
surfaces of TNTZ/y-MPTS/SPU composites (3b3
\éwthout and (c) with immersion in water for
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Fig.5 XPS spectra of N 1s electron energ%/ region
obtained from _I(%) APS layer on TNTZ, fractured
surfaces of TNTZ/APS/SPU composites (b) without
and (c) with immersion in water for 30 days.
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Fig.6 XPS spectra of S 2p electron energy region
obtained from (a) y-MPS layer on TNTZ,
fractured  surfaces =~ of  TNTZ/y-MPS/SPU
composites (b) without and (c) with immersion in
water for 30 days.
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Fig.7 Relationships between shear bonding strength
of (a) TNTZ/y-MPTS/SPU, (b) TNTZ/APS/SPU and
(c) NTZ/y-K/IPS/SPU interfaces before and after
immersion In water for 30 days.
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iz 7 FLTzEB 265, -MPS % Fv
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