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Fig.1 Representative SEM images of (a)silver-loaded nano-SiO:, (b)particle size distribution of silver-loaded nano-SiO; and (¢)EDS

elemental mapping of silver and silicon
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Fig.2 Antibacterial activity of silver-loaded nano-SiO. antibacterial
agent on two kinds of bacteria
(a): E. coli; (b): S. aureus
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Fig.3 Antibacterial activity of antibacterial silicone rubber
(a):S. aureus control group;(b)~(d): antibacterial silicone rubber of 10 mg/mL, 15 mg/mL and 20 mg/mL on S. aureus; (e):E. coli
control group;(f)~(h): antibacterial silicone rubber of 10 mg/mL, 15 mg/mL and 20 mg/mL on E. coli

Tab.1 Antibacterial rate of antibacterial silicone rubber in each group

E. coli colonies

S. aurues colonies/

Group J(CFU-mL™) Bacteriostatic rate /% (CFU-mL™ Bacteriostatic rate /%
10 mg/mL 1.5 97.5 16.0 39.6
15 mg/mL 0 100 11.5 56.6
20 mg/mL 0 100 9.0 66.0

Control 59.5 26.5
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5 e B A0 A 5 R AE 3 2H 0 TR R A R ) 4 B AR A
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66%

Fig. 4 Physical drawing after centrifugation
(a): positive control group;(b): negative control group;(c):10
mg/mL antibacterial silicone rubber sample;(d):15 mg/mL
antibacterial silicone rubber sample;(e):20 mg/mL antibacterial
silicone rubber sample
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Tab.2 Hemolysis of antibacterial silicone rubber

Antibacterial silicone

Hemolysis rate/% Hemolysis

rubber
10 mg/mL 0.17 No
15 mg/mL 0.087 No
20 mg/mL 0.17 No
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Tab.3 Relative cell proliferation rate (RGR) and
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rubber grouping grading

10 mg/mL 111.9 0
15 mg/mL 110.1 0
20 mg/mL 107.6 0

3 g

I 3k 0 TR R 56 ¥ I R 56 RN CCK-8 R 36 X il £
[ Bt B B AR R SR AT VR AR AN [ B 1 2R Si0, 1 BT
(LRSI E  Ti  Cos A = I K e - e o
i e G 3 R = o e R () o G
RE& BT s A R AR e . e, £E SR SIO;
5N 20 mg/mL I, L&D S5 40 B M R R R4 1
Ay Ve FEPURE B S SR I R
PR . i 5%

A
ai}

SEH:

(1] 055, BAER. ARV F B PERERR R AR T8 JE (0], o B4Rk ik
J&, 2016, 35(4): 308-312.
Liu F, Hu C. Research progress of biomedical antibacterial
silicone rubber [J]. China Materials Progress, 2016, 35(4): 308-
312.

[2] Bruna T, MaldonadoBravo F, Jara P, et al. Silver nanoparticles and

antibacterial International Journal of

their applications[J].

(31

(4]

[5]

[6]

[7]

(8]

(%]

[10]

[11]

[12]

Molecular Sciences, 2021, 22: 7202.

Lara H H, Ixtepan-Turrent L, Jose Yacaman M J, et al. Inhibition
of Candida auris biofilm formation on medical and environmental
surfaces by silver nanoparticles[J]. ACS Applied Materials &
Interfaces, 2020, 12: 21183-21191.

Liao S J, Zhang Y P, Pan X H, et al. Antibacterial activity and
mechanism of silver nanoparticles against multidrug- resistant
Pseudomonas  aeruginosa[J]. International ~ Journal  of
Nanomedicine, 2019, 14: 1469-1487.

Sondi I, Salopek- Sondi B. Silver nanoparticles as antimicrobial
agent: a case study on E. coli as a model for Gram- negative
bacteria[J]. Journal of Colloid and Interface Science, 2004, 275:
177-182.

Shrivastava S, Bera T, Roy A, et al. Characterization of enhanced
antibacterial  effects of novel silver nanoparticles[J].
Nanotechnology, 2007, 18: 225103.

Dakal T C, Kumar A, Majumdar R S, et a/. Mechanistic Basis of
Antimicrobial Actions of Silver Nanoparticles[J] .Frontiers in
Microbiology, 2016, 7: 1831.

Divya M, Kiran G S, Hassan S, et al. Biogenic synthesis and
effect of silver nanoparticles (AgNPs) to combat catheter-related
urinary tract infections[J]. Biocatalysis and Agricultural
Biotechnology, 2019, 18: 101037.

IR, TR, T IRV AR . 4K Si0, Btk S T I B 12 5 SR
HERAT ] M TAPRRL Y 5 TR, 2019, 35(5): 44-50.
Bian Y H, Feng L B, Yu Z Y, et al. Repairing behavior of thermo-
reversible

self- healing polyurethanes modified with SiO;,

nanoparticles[J]. Polymer Materials Science & Engineering,
2019, 35(5): 44-50.

Ertem E, Gutt B, Zuber F, ef al. Core-shell silver nanoparticles in
endodontic disinfection solutions enable long-term antimicrobial
effect on oral biofilms[J]. ACS Applied Materials & Interfaces,
2017, 9: 34762-34772.

Rodrigues M C, Rolim W R, Viana M M, et al. Biogenic
synthesis and antimicrobial activity of silica- coated silver
nanoparticles for esthetic dental applications[J]. Journal of
Dentistry, 2020, 96: 103327.

Frele. AR BRI S AR R R AT [D]. )M -
EREE TR, 2012.

Wang B B. Surface grafting modification of silica and its
application in rubber [D]. Guangzhou: South China University of
Technology, 2012.



Antibacterial Property and Biosafety of Silicone Rubber
Modified with Silver-Loaded Silica
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ABSTRACT: A kind of antibacterial silicone rubber modified with silver-loaded silica (Si0,) was prepared by
vulcanization, and its antibacterial properties and biological safety were characterized and analyzed by
antibacterial plate method, hemolysis and cytotoxicity test. The results show that, when the content of silver-loaded
Si0O, antibacterial agent is 20 mg/mL, the antibacterial rate of silicone rubber against Escherichia coli and
Staphylococcus aureus reaches 100% and 66% , respectively. Hemolysis test show that, the hemolysis rate of
antibacterial silicone rubber is less than 5%. And the cytotoxicity of modified silicone rubber is grade 0. These
show that silver- loaded SiO, modified antibacterial silicone rubber has good antibacterial performance and
biological safety. In the field of antibacterial medical catheter, this kind of silicone rubber shows broad clinical
application prospect.

Keywords: silicone rubber; antibacterial proper; hemolytic; cytotoxicity



