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Antibacterial performance of nano-silver-zirconium phosphate antibacterial polyurethane
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Abstract

BACKGROUND: Polyurethane material has excellent physical and chemical performances, good biocompatibility and
anti-clotting properties, and is easy to shape. However, artificial organs manufactured using the polyurethane are vulnerable to
the invasion of bacteria and other microorganisms.

OBJECTIVE: To explore the effects of nano-silver base inorganic antimicrobial agent on the antibacterial performance of
polyurethane.

METHODS: The nano-silver base inorganic antimicrobial agent RHA-2 was added to polyurethane by the mass fractions of 0%
(blank control), 0.5%, 1%, 1.5%, 2%, 2.5% and 5%, respectively. Antimicrobial properties of the polyurethane materials against
Staphylococcus aureus and Escherichia coli were assayed using the pellicle sticking method.

RESULTS AND CONCLUSION: The polyurethane added with nano-silver base inorganic antimicrobial agents had a good
antibacterial effect on Staphylococcus aureus and Escherichia coli. The inhibitory rate against Staphylococcus aureus in the
groups containing 0.5%-5% antimicrobial agents were 80.23%, 91.32%, 95.23%, 99.19%, 99.87% and 99.93%, respectively; the
inhibitory rate against Escherichia coli in the corresponding groups were 76.70%, 86.96%, 92.92%, 95.43%, 99.34% and 99.87%,
respectively. The antimicrobial properties of polyurethane increased significantly with the increasing proportions of the
antibacterial agents. These results indicate that nano-silver base inorganic antimicrobial agents can endow the polyurethanes an
excellent antibacterial property. From the antimicrobial perspective, the recommended adding proportion of the nano-silver base
inorganic antimicrobial agents in the polyurethane is no less than 1.5%.
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a: Blank control group b: 0.5% antibacterial polyurethane

group

c: 2.5% antibacterial polyurethane group

Figure 1 Inhibition effects of thermoplastic polyurethane
containing nano-silver base inorganic antimicrobial
agent RHA-2 on the growth of Escherichia coli
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a: Blank control group b: 0.5% antibacterial polyurethane

group

c: 2.5% antibacterial polyurethane group

Figure 2 Inhibition effects of thermoplastic polyurethane
containing nano-silver base inorganic antimicrobial
agent RHA-2 on the growth of Staphylococcus
aureus
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Table 1 Antimicrobial property of polyurethanes containing
different proportions of nano-silver base inorganic
antimicrobial agents (n=5)
Staphylococcus aureus Escherichia coli
Average Average
Group ~ number of Inhibitory M2 El Inhibitory
recovered recovered
s rate (%) L s rate (%)
colonies (x+s, colonies (x+s,
x10° CFU/mL) x10° CFU/mL)
0% 297.4+21.04 - 302.2+22.7 -
0.5% 58.8+10.96 80.23 70.4+16.3 76.70
1% 25.8+10.16 91.32 39.4+14.8 86.96
1.5% 14.2+6.16 95.23 21.4+6.8 92.92
2% 2.4+1.04 99.19 13.8+5.2 95.43
2.5% 0.4+0.24 99.87 2.0+0.5 99.34
5% 0.2+0.16 99.93 0.4+0.3 99.87
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