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Biocompatibility evaluation of domestically-manufactured NiTi-alloys after thermal oxidation of surface

DING Zhong-ru, QIN Yong-wen” (Department of Cardiology.Changhai Hospital,Second Military Medical University, Shanghai
200433, China)
[ABSTRACT] Objective: To compare the tissue biocompatibility of domestically manufactured NiTi alloy before and after
thermal surface oxidation under 3 different temperatures. Methods: Domestically manufactured NiTi alloy was oxidized in air
(group A) and subjected to 30 min heat treatment at 400°C (group B),500°C (group C) ,and 600°C (group D)to form different
protective oxide surface layers in presence of argon (607. 95 kPa). Wire samples from A, B, C and D groups were
subcutaneously implanted in guinea pigs. Guinea pigs received 317L stainless steel transplantation(group E) and sham-operation
group (F) were taken as control. The order of inflammatory cell infiltration and tissue hyperplasia around implanted materials
were observed 1, 2, 4, and 8 weeks after implantation. Results: The peak time of inflammatory cell infiltration and fibrous
hyperplasia were at the first and fourth week after implantation. The inflammatory cell infiltration and fibrous hyperplasia were
both slight and all met the GB/T 16886. 6-1997 in wivo implantation standard. The order of inflammatory cell infiltration and
thickness of capsule walls from low to high was F <<C<{B<CA<CD<CE. Conclusion: The domestically-manufactured NiTi alloy
and its thermal oxidation products all possess excellent tissue biocompatibility and meet the GB/T 16886. 6-1997 in wvivo
implantation standard. The tissue biocompatibility of the 400°C and 500°C thermal oxidation products has been increased. the
optimal tissue biocompatibility is obtained at 500°C.
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Fig 1 Histological findings of material B at different time points after implantation(H-E, X 250)

A:1l week;B:2 weeks;C:4 weeks;D:8 weeks. Arrows showing the sites of implanted materials

2 BEASEANAEMHMEBEFRAAXEHAAZRE
Fig 2 Histological findings of different materials 8 weeks after implantation (H-E, X250)
A': Oxidation in air; B:400°C /30 min;C:500°C /30 min; D:600°C /30 min; E:317L stainless steel; F:Sham operation. Arrows showing the sites of

implanted materials
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Tab 1 Quantitation of inflammatory cells
around the test materials at different
time points after implantation

(n=20,7+s)

Time after implantation(z/week)

Group

2 4 8
A 5.7£1.5 4.1+1.5 1.6E1.2
B 5.8%1.3 4.3%1.3 l.6E1.1
C 5.5%=1.0 3.8+1.4 1.7+1.2
D 6.3+1.2*4 4.1+1.5 1.9£1.3
E 6.2+1.2*4 4.24+1.4 1.7£1.1
F 5.421.0 3.941.4 1.6E1.0

A ;Oxidation in air; B:400°C /30 min; C:500°C /30 min; D:600°C /30
min; E: 3171 stainless steel; F: Sham operation; * P<C0. 05 vs group

A;4P<0. 05 vs group F
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Tab 2 Grading of inflammatory reaction around the test materials at different time points after implantation

Time after implantation(z/week)

Group 110 slices) 2(20 slices) 4(30 slices) 8(30 slices)

il v 1 I} 1 I 1 I
A 6 4 8 12 16 14 26 4
B 7 3 13 7 21 9 27 3
C 7 3 15 5 22 8 26 4
D ) ) 8 12 17 13 27 3
E 5 5 8 12 18 12 26 4
F 8 2 164 4 23 7 28 2

A':Oxidation in air; B:400 ‘C /30 min;C:500 °C /30 min;D:600 “C /30 min;E:317L stainless steel; F: Sham operation; * P<C0. 05 wvs group Aj;

A P<C0. 05 vs group E
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Tab 3 Grading of fibrous hyperplasia around the test materials at different time points after implantation

Time after implantation(z/week)

Group 110 slices) 2(20 slices) 4(30 slices) 8(30 slices)

il v 1 I} 1 I 1 I
A 9 1 14 6 13 17 24 6
B 10 0 16 4 20 10 25 5
C 10 0 17 7 21" 9 24 6
D 10 0 13 7 13 17 22 8
E 9 1 14 6 16 14 21 9
F 10 0 15 5 22" 8 25 5

A': Oxidation in air; B:400°C /30 min;C:500°C /30 min; D:600°C /30 min; E:317L stainless steel; F:Sham operation; * P<C0. 05 ws group A
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