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Fig. 2 Experimental device for measuring friction coefficient of catheter coating: (a) probe contact
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Fig. 3 Experimental device: (a) overall schematic of experimental device; (b) profile of core structure

under the pressure P; (¢) A-A Section diagram under pressure P
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Fig.4 Catheters based on different material: (a) catheters based on latex; (b) catheters based on PVC
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Tab.1 Sample specifications and experimental conditions

FE 5 A% D/mm P/kPa
10Fr 3.2£0.1 10
12Fr 4.040.1 20
14Fr 4,5+0.1 30
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Fig. 6 Friction-sliding distance curve: (a) 10Fr latex catheter test results;

(b) 10Fr PVC catheter test results
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Fig. 7 (a) test results of latex-based catheter; (b) test results of latex-based catheter
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Fig. 8 (a)changes of friction coefficient with experimental times;

(b) the friction-sliding distance curve of the first and sixth experiments
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Research and application of friction experiment technology based on
surrounding pressure for soft matrix medical catheter coating

ZHANG Haomin"?, DAI Yujing®, FENG Yihui', WANG Congwen'"*,
LI Yu"?, CHEN Xue'*, HUAN Yong"*
(1. State Key Laboratory of Nonlinear Mechanics (LNM), Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China; 3. School of Engineering Science, University
of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Soft matrix medical catheters such as urethral catheters and venous catheters attached with
functional coating may rub with internal surface tissues such as the human urethra and blood vessels in
clinical use, which exists a risk of decoating. Therefore, it is necessary to test their lubrication and
adhesion properties. In this paper, based on the actual clinical working conditions, a friction
experimental device for medical soft-matrix catheter coating was developed. and the related
characterization methods of coating lubrication performance and adhesion performance were
developed. At the same time, the device was used to test the catheter attached with
polyvinylpyrrolidone. The results showed that the average COF of the catheter for latex and PVC
matrix were 0. 0143 and 0. 0153. Respectively, the measurement results are unrelated to sample size,
matrix materials, or confining pressure. At the same time, the changeable friction force can be used to
judge the detachment of catheter coating sensitively. It shows that the experimental technology can
effectively solve the characterization problems of lubrication and adhesion properties of soft matrix
medical catheter coating.

Keywords: experimental installation; soft matrix; coating;catheter; coefficient of friction; lubricating

property; adhesive property



