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ABSTRACT Objective: To evaluate the effect of Nd-Fe-B magnets coated with Ni, TiN and Ni-TiN composite coatings on the bile
corrosion through the in vitro immersion method, and provide a surface modification scheme for the clinical application of magnetic
compression technique in biliary reconstruction. Methods: The bile of clinical patients was collected, and the magnets were immersed at
38 'C in vitro. The weight of magnets was periodically weighed and the soaking solution was replaced to measure the iron ion
concentration of the soaking solution. After 30 days of immersion, the weight loss rate of each group of magnets were calculated, and the
surface structure of magnets were observed by scanning electron microscopy. Results: After 30 days of bile soaking, the weight loss rates
of magnets of bare magnet, nickel plating, titanium nitride coating and nickel-titanium nitride composite coating were 0.57%, 0.35%,
0.34%, and 0.19%, respectively. The concentration of iron in the soaking solution is different in each time points. Electron microscopy
showed that the surface of each group of magnets showed different degrees of corrosion spots after immersion, and the coating appeared
to fall off. Conclusions: The corrosion resistance of NdFeB magnets after surface modification of nickel-titanium nitride composite
coating was significantly better than that of pure nickel coating and titanium nitride coating.
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Fig. I Schematic diagram of experimental procedure for bile immersion magnets
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Table 1 The Weight change of magnets after immersion in different groups

Surface modified

Initial weight(g) Final weight(g) Weight loss rate (%) P value
Naked magnet 1.219+ 0.039 1.212+ 0.037 0.57
Ni-plated magnet 1.148% 0.030 1.144% 0.068 0.35 P<0.05
TiN-plated magnet 0.870% 0.009 0.867+ 0.009 0.34 P<0.05
Ni&TiN-plated magnet 1.046x 0.009 1.044% 0.009 0.19 P<0.05
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Fig. 3 The variation curve of iron ion concentration in soaking solution
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Fig. 4 Scanning electron microscopy of magnets in each group before immersion
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(A: uncoated magnet; B: nickel coated magnet; C: titanium nitride coated magnet; D: nickle-titanium nitride coated magnet)
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Fig. 5 Scanning electron microscope of each group of magnets after immersion
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(A: uncoated magnet; B: nickel coated magnet; C: titanium nitride coated magnet; D: nickle-titanium nitride coated magnet)
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