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Abstract: Vinyl silicone oil (Vi-PDMS) modified polyacrylate was prepared from methyl methacrylate
(MMA), butyl acrylate (BA), dimethylaminoethyl methacrylate (DMAEMA), hydroxypropyl methacrylate
(HPMA), and Vi-PDMS, and then blended with hexamethylene diisocyanate trimer (HDIT) curing agent.
The mixture, after crosslinking and curing under electrophoretic deposition by which cationic resin drove
the functional monomers to move selectively to the cathode surface for reaction with hydroxyl groups and
deposition, nanosilver antibacterial agent was further loaded to obtain a coating with both low adhesion and
bactericidal functions. The dual functional coating was then characterized and analyzed by FTIR, '"HNMR,
SEM, and the water contanct angle and sliding angle of the coating were tested by optical contact angle
meter, followed by evaluation on its antibacterial adhesion and bactericidal performance. The results
showed that the coating exhibited low adhesion and bactericidal functions with excellent oil, dirt, bacteria
and pig blood adhesion resistance. The anti-bacterial adhesion rate of the coating against E. coli and S.
aureus exceeded 99.9%. Even after exposure to extreme conditions such as strong acid, strong alkali, and
3000 cycles of friction, the coating surface still maintained excellent anti-liquid adhesion effect.
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Table I Content of monomers used in different samples
FE, T Y%
Vi-PDMS MMA BA HPMA DMAEMA
PAEO 0 35.0 35.0 20.0 10.0
PAES 5.0 32.5 32.5 20.0 10.0
PAE10 10.0 30.0 30.0 20.0 10.0
PAEI1S5 15.0 27.5 27.5 20.0 10.0
PAE20 20.0 25.0 25.0 20.0 10.0
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Fig. 1
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Schematic diagram of preparation of coating with dual functions of low adhesion and antibacterial properties

L, WL S Wk, e KA A iR /M S BOF-IIE
TSl AIN s SR 2 o A 0 S0 AT 86 B i
RS, FERIZEE A E L 20 pL 2Kk
B, WNEIRE EWRE, BERERGLS
FEEIWHE S, il T

PGB PEREIIA . BEFR & (R BRI A K
AT B BRSBTS 1x10° CFU/mL.
HE, KRR SR BRI AL 1 emx1 em Y IE
HIO R, AR, AR RE P IA 4.5 mL
PBS 1 0.5 mL KA 1A 5 4 v €00 7 248 BR AT o 1%
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Fig. 2 FTIR spectra of monomers and PAE15 coating
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Fig.3 'HNMR spectrum of PAE15
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Fig. 4 SEM images of PAE15 coating before (a) and after
(b) nanosilver colloidal solution immersion
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Fig. 5 Effect of Vi-PDMS content on water contact angle
and sliding angle of coating
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Fig. 6 Contact angle and sliding angle of different liquids
on low-adhesion coating surface
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Fig. 7 Photos of n-hexane, ink, peanut oil and pig blood
sliding off coating surface
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Fig. 8 Mechanical properties of coating
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Fig. 9 Water contact angle, sliding angle (a) and water falling
behavior (b) on coating under different friction
cycles
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Fig. 10 Water contact angle, sliding angle (a) and ink
falling behavior (b) on coating after immersing in
acidic, alkaline, and saline environments for 24 h
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Effect of Vi-PDMS content on antibacterial adhesion
performance of E. coli and S. aureus
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Fig. 12 Bacteriostatic effect of different coatings against S.
aureus
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