
 

 

 

Abstract—Due to increased rate of morbidity and mortality 

caused by medical device related infections, various efforts have been 

done to control and prevent microbial colonization and biofilm 

formation on medical devices such as intravascular catheters, urinary 

catheters, orthopedic implants, heart valves and other cardiovascular 

devices, etc.  

Because of the high resistance of biofilm-associated bacteria to 

antibiotic treatment, alternative approaches other than conventional 

antibiotic therapy have been developed such as surface  coating  or  

surface chemistry  modifications for  example, surface 

functionalisation, polymerisation, and derivatisation (i.e.,  chemical 

modification) or modification of the surface topography (physical  

modification). Developing antibacterial surfaces which are broadly 

categorized into antibiofouling and bactericidal surfaces is currently an 

area of active and ongoing research. 

We aim to report the most successful approaches for controlling 

infections due to development of antifouling surfaces. 
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I. INTRODUCTION 

Biofilm is an accumulated biomass of microorganisms and 

extracellular materials on a solid surface [1]. Schematic 

representation of biofilm formation is shown in figure 1 [2]. 

 
Fig. 1. Schematic representation of biofilm formation. Stage 1: 

microbial adhesion to the surface. Stage 2: exopolysaccharide 

production and three-dimensional biofilm development. Stage 3: 

detachment from biofilm of single and clustered cells 
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These bacterial biofilms are responsible for a wide range of 

human infections. They are able to cause serious problems 

since sessile bacteria (attached state) is more resistant to 

antibiotics (up to 1000-fold), biocides and hydrodynamic shear 

forces than their planktonic (free floating) counterparts [3]. 

Antibiofouling (antiadhesive) surfaces which repel bacteria are one 

of the most successful approaches to prevent biofilm formation on 

medical devices 

II.  ANTIBIOFOULING SURFACES 

Since microbial adhesion is the initial step of biofilm 

formation resulted in serious infections, deposition of an 

antiadhesive layer on surface seems to be an effective way to 

prevent biofilm-associated infections.  

Since the surface of microbial cells is usually hydrophobic 

and negatively charged, strategies like increasing surface 

hydrophilicity, introducing negatively charged groups and 

decreasing surface free energy to prevent adhesion of bacteria 

seem to be promising ways to achieve an antibiofouling 

surface. 

Francoliniet al. synthesized heparin-mimetic segmented 

polyurethanes by introducing heparin into the side chain of a 

carboxylated polyurethane. Increased hemocompatibility and 

preventing the adhesion of Staphylococcus epidermidis were 

observed [4].  

Poly(ethylene glycol) (PEG) is also known as a well anti-

fouling material due to the steric repulsion mechanism of 

flexible long chains and hydration layer mechanism of 

hydrophilic layer in order to create a surface resistant to 

protein adsorption (Fig. 2) [5]. 

 
Fig. 2. PEG antifouling properties 

Superhydrophobic surfaces are also being pursued as 

antibacterial coatings to reduce infections using the entrapped 

air layer to inhibit bacteria adherence [6]. 
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Siyu Chen et al. synthesized waterborne POSS-silane-urethane 

hybrid polymer and the fluorinated films with hydrophobicity 

[7]. Our team has also worked on POSS nono-buliding block as 

a biocompatible cage with desired functionalities to import 

desired properties in the resulted nanocomposite [8-10]. 

III. CONCLUSION 

We have discussed a range of antibiofouling coatings 

applied on medical devices to prevent bofilm formation and 

create an antibiofouling surface. Resistance to bacteria 

adhesion seems to be a promising solution to create an anti-

infection biomaterial.  
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