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Fig. 1 Schematic illustration of the fabrication process for lubricating coatings on catheters
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Fig. 2 (a) FT-IR spectra of pristine PDMS and PDMS-sBP; (b) FT-IR spectra of PDMS, PAS-0, PAS-1 and
PAS-2 coating; (c) XPS spectra of PDMS, PAS-0, PAS-1 and PAS-2 coating
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Fig. 3 Photographs of different catheters without and with coatings after staining

Fig. 4 Super-depth-of-field images of the cross-section of (a) uncoated and (b) coated catheters after immersion in
water; SEM images of (c) PDMS, (d) PAS-0, (¢) PAS-1 and (f) PAS-2 coating
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Fig. 5 Water contact angle measurements of pristine PDMS, PAS-0, PAS-1, and PAS-2 coated surfaces
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Fig. 6 Water retention rates of PAS-coated samples (PAS-0, PAS-1 and PAS-2) as a function of time
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Fig. 7 Photographs showing the sliding behavior of a weight on (a) uncoated and (b) coated PDMS surfaces; (c)
variations in friction coefficient as a function of sliding cycle time for pristine PDMS, PAS-0, PAS-1 and PAS-2
coated surfaces
2.6 BHZYHABMN K

SR BRI T 1) 5 ' [ A0 S5 AT 5 K B SR TR M U R AR N 2 B AR R AT AT, SR R RS B TR BRVE
X IR B BE AT P BIE . KRR R ERERIR T 50 mg/mL S S KIEW P 15 min, HX
HE 287 KRR PR T DL B BRI 1, VAR TR S R RE LS 2 0 i B T AT
TCRAARAE, 4580 Fig.8(a) M (b))~ . MICHM AT B T LIS &3], #5587 R 2= EE TR
JZIX 3, TirE PDMS HEM d LR AL, RBIRE A0 =482 L5 B 08 A U BN o TR,
W AR S HAE N 3R R 77

BE— 2 UL IBU AR 25, Wi 2 302 1 e kAT 8 BP0 . Fig.8(c)M(d)Jy IBU 7£ PBS ZZ !
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Fig. 8 (a) SEM image and (b) corresponding EDS elemental mapping of the cross-section of PAS coated sample
after infiltration; (c) UV-vis absorption spectra of IBU in PBS buffer at different concentrations; (d) linear fitting

curve of absorbance versus IBU concentration
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Fig. 9 (a) Cumulative IBU release profiles of PAS-coated samples (PAS-0, PAS-1 and PAS-2) in PBS buffer. Drug
release mechanism evaluation of IBU-loaded PAS-1 coating: (b) linear fitting according to the Higuchi model; (c)
linear fitting according to the Korsmeyer-Peppas model
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Fig. 10  (a) Cell viability of L929 fibroblasts cultured with extracts from unmodified PDMS and PAS-coated

Cell viablity (%)

samples (PAS-0, PAS-1) for 1 d, 2 d and 3 d; (b) live/dead fluorescence staining images of 1.929 cells cultured with
extracts from different substrates (PDMS, PAS-0 and PAS-1)
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Fig. 11 Cytoskeleton morphology of 1929 cells cultured with extracts from different substrates for (a) 1 d and (b) 3
d. F-actin filaments were stained with phalloidin (green) and nuclei with DAPI (blue)
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Fig. 12 Confocal laser scanning microscopy (CLSM) images of FITC-BSA adsorbed on (a) pristine PDMS and (b)

PAS-1 coated catheter
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Design and Development of Integrated Multifunctional Coating for Medical
Catheters: Lubrication, Anti-Fouling, and Drug-Loading
Qiming Han', Zeqing Zhang?, Xiaolong Li!, Chuhong Zhang', Qi Wang!

(1. Polymer Research Institute of Sichuan University, State Key Laboratory of Advanced Polymer
Materials, Chengdu 610065, China; 2. Department of Cardiology, the First Affiliated Hospital of
Zhengzhou University, Henan Key Laboratory of Hereditary Cardiovascular Diseases, Zhengzhou 450052,
China)

ABSTRACT: To tackle the challenges of high friction and infection susceptibility associated with the
hydrophobic surfaces of medical catheters, alongside the limitations of current lubrication coatings with
singular functionality, this work presented a UV-induced polymerization technique based on
benzophenone pre-treatment. This method facilitated the covalent bonding of a hydrophilic lubrication
coating to the catheter substrate. Through UV-induced in-situ copolymerization of acrylamide (AAm) and
sulfobetaine methacrylate (SMA), a composite coating with a three-dimensional porous architecture was

fabricated. Infrared spectroscopy and scanning electron microscopy confirm the successful fabrication of
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the coating, while the porous nature exhibits potential for drug delivery applications. Confocal microscopy
observations reveal that, upon hydration, the coating forms a robust water-rich layer, achieving a water
contact angle of less than 3° and reducing the friction coefficient to 0.05, thus displaying superior
hydrophilic lubrication properties. Biocompatibility assays verify that the coated catheter possesses
negligible cytotoxicity. Furthermore, the integration of zwitterionic components significantly enhance
anti-protein adhesion properties. This multifunctional coating, which amalgamates lubrication,
anti-fouling, and drug release capabilities, offers a promising strategy for the comprehensive modification
of medical catheter surfaces.

Keywords: medical catheter; lubricating coating; zwitterionic, drug loading; anti-fouling;

biocompatibility



