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Robust Lubricant-Infused Slippery Medical Catheters Based on Layer-by-Layer Assembled Multilayers
Cheng Jing', Chen Suyang', Sun Wenwen®; Yao Tianping’, Yao Wanchen®, Zeng Dongdong', Lin Xiangde'
(1. School of Medical Instrument, Shanghai University of Medicine & Health Sciences, Shanghai 201318, China ;
2. School of Medical Technology, Shanghai University of Medicine & Health Sciences, Shanghai 201318, China ;
3. Shanghai Inspection and Testing Institute for Medical Devices, Shanghai 201318, China ;
4. School of Medical Instrumentation and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract : Herein, hydrogen boning interaction between branched polyethyleneimine (BPEI) and silica nanoparticle-silsesqui-
oxane matrix (SiSQ) has been used as the driving force for assembling porous layer-by-layer multilayers on silicon wafer and medical
catheter substrates, using 40 nm or 80 nm silica nanoparticles as building blocks. Then, slippery ST/ (BPEI/ SiSQ),-SO catheters
were prepared by infusing silicone oil with low viscosity into porous ST /(BPEI/ SiSQ),. In the present work, the surface morphol-
ogy for silica nanoparticles and layer-by-layer assembled multilayers was characterized by scanning electron microscopy (SEM)
while chemical analysis was conducted by Fourier transform infrared spectroscopy (FTIR), which indicates successful preparation
of (BPEI/ SiSQ), and (BPEI/ SiSQ),-SO coatings. In addition, water contact angle and sliding angle are about 104° and 4°, which
are measured on Si/ (BPEI/ SiSQ),-SO based on silicon wafer substrate, indicating a good slippery property. At last, the robustness
of slippery ST /(BPEI/ SiSQ),-SO catheters was examined, involving mechanical damage, chemical corrosion, and fouling tests.
Therefore, an excellent slippery performance is demonstrated on ST / (BPEI/ SiSQ),-SO catheters.

Keywords : medical catheter ; layer-by-layer assembly ; lubricant-infused slippery surface ; robustness
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