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ABSTRACT

oday, the prevalence of bacterial infections and their resulting human and

financial losses has led scientists constantly to seek solutions to develop

knowledge in controlling these pathogenic microorganisms. Bacterial adhesion
and their growth on different surfaces cause the accumulation of these microorganisms
and the formation of biofilms. These developed microcolonies can grow and detach
from the surface and spread infections. Therefore, the best way to prevent spreading
the infections and diseases is to prevent the formation of biofilms using antimicrobial
surfaces. In this regard, one of the most important tools introduced is the use of
antibacterial polymer coatings. Polyurethanes have received much attention due to
their unique properties such as biocompatibility, the possibility of using various raw
materials, and controllable properties. In recent years, waterborne polyurethanes have
been extensively studied due to less frequent use of volatile organic compounds (VOCs)
Keywords: in their preparations, easy fabrication, low viscosity, the possibility of spraying, high
adhesion to different surfaces, high abrasion resistance, ability to disperse a variety of
additives, and rapid film formation in biomedical fields such as antibacterial coatings,
wound dressings, and biological products. In this review article, first, the various
methods of preparing antibacterial polymer coatings are described. These methods
include the use of nanostructures, combined with antibacterial polymers, and the use
of antibacterial monomers. As a result, polyurethanes and waterborne polyurethanes
have been developed. The following is a review of studies on the preparation of
antibacterial waterborne polyurethanes using different strategies such as the addition
of nanostructures, blending with antibacterial polymers, drug loading, the use of
antibacterial monomers, and polymer surface modification. The products developed
during these studies have been proposed for a variety of applications such as medical
equipment coating, wound dressings and packaging industry.
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Table 1. Examples of an antibacterial nanoparticles.
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Fig. 1. Mechanism of silver interaction with bacteria cell.
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Antibacterial nanostructures Property Ref.
Silver (Ag) High surface area, electrically conductive 36
Zinc oxide (ZnO) Semiconductor, rough surface, hybridizability 37
Titanium oxide (TiO,) Photocatalytic properties and high oxidation 6
Magnesium oxide (MnO,) High surface area, biocompatible, easy preparation 38
Copper oxide (CuO) Electrical conductor 39
Carbon nanotubes (CNTs) Crystalline structure, enhance mechanical and cost-effective properties 40
Reduced graphene oxide (rGO) Layered structure, electrical and thermal conductivity 41
Layered double hydroxides (LDH) Layered structure, non-toxic, biocompatible, mechanical and thermal properties 42
Iron (III) oxide (Fe,0,) High paramagnetic and mechanical properties, biocompatible, non-toxic 43
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Table 2. Sample of antibacterial polymers.
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Polymer Property Ref.
Chitin Biocompatible, low molecular weight, non-toxic, low solubility 44
Chitosan Biocompatible, non-toxic 45
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Table 3. Monomers with antibacterial properties.

Monomer Structure Ref.
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Table 4. Sample of antibacterial drugs.
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Curcumin Polyurethane Coating 7
Doxorubicin Waterborne polyurethane Micelles containing drug 54
Ampicillin Polyurethane Wound dressing 55
Mupirocin Polyurethane Wound dressing 56
Cis-platin Waterborne polyurethane Drug-containing polymer matrix 57
Streptomycin Polyurethane Wound dressing 16
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Fig. 2. The synthesis of waterborn polyurethane with chitosan.
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