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INTRODUCTION: Indwelling urinary catheters 

are commonly used in hospitals and care homes to 

relieve urinary retention.  These catheters result in 

urinary tract infections (UTIs) in 80% of patients, 

resulting in an annual cost of $500 million in the 

USA alone to treat these infections [1].  There 

have been many efforts over the years to reduce 

these UTIs by reducing or preventing biofilm 

formation of infectious microorganisms [2].  

Despite these efforts no clinically relevant method 

to prevent these biofilms has been realized. 

In our research we have developed a short chain 

silane based surface adlayer, MEG-OH, which has 

been found to reduce fouling of several biological 

fluids [3].  This layer was applied to various 

polymer surfaces, and tested against microbial 

biofilm formation, in the hopes it will reduce 

biofilm formation and may be used to treat 

catheters. 

METHODS: Polymer coupons (1 cm x 1 cm), 

comprising either polyurethane (PU), high density 

polyethylene (HDPE), or polyvinyl chloride 

(PVC), has their surfaces hydroxylated by plasma 

cleaning for 10 minutes on each side.  They were 

left under 75% humidity overnight to introduce a 

thin water layer.  0.1% MEG-TFA in heptane was 

added to each surface under anhydrous conditions, 

and left rotating for 90 minutes.  Surfaces were 

washed by sonicating in heptane, then deprotected 

overnight in 50% ethanol to leave a MEG-OH 

coated surface.  Samples were incubated with 1% 

bacterial preculture in the appropriate media for 24 

hours.  They were then rinsed in PBS buffer (3x), 

and the remaining bacteria were fixed to the 

surface with 2% glutaraldehyde solution for 30 

minutes.  They were then subjected to TWEEN 20 

solution for 15 minutes, before staining with 

Sytoxin Green for 30 minutes.  Samples were then 

imaged via fluorescence microscopy. 

RESULTS: Polymers coated with MEG-OH 

consistently showed less microbial fouling than 

control samples with no coating (Figure 1). 

 

Fig. 1: Images of HDPE surfaces exposed to 

pseudomonas PAO1 strain captured at 20 times 

magnification.  Images on the right are non-

modified HDPE, while those on the left have a 

MEG-OH coating.  Top images show areas of high 

fouling, while bottom images show low fouling. 

As can be seen in figure 1 control samples showed 

far more bacteria on their surface, with the areas of 

least fouling on these samples showing far more 

bacteria than the areas of high fouling on MEG-

OH coated samples. 

This was found to be true using multiple species of 

microbes including Staphylococcus Aureus, and 

Candida Albicans.  As well it was found to work 

across multiple polymers, and was found to work 

especially well on polyurethane samples.  Further 

work needs to be done to characterize the full 

effects of this coating on polymers, as well as its 

ability to reduce infections in cathaterized patients. 

DISCUSSION & CONCLUSIONS: MEG-OH 

surface coatings have been found to reduce 

microbial fouling on multiple types of polymers.  

With further work we hope to expand our studies 

of this fouling prevention, as well as its use in 

catheters. 
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