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One commonly used method to modify 

the surface of the polymer is hydrophilic 

coatings. Poly(ethylene glycol) (PEG) and 

poly(ethylene oxide) (PEO) are examples of 

commonly used coating materials [1].  

Hydrophilicity of the material can be deter-

mined by water contact angle measure-

ments. Typically, a small, around few 

microliters drop, is placed on the sample 

surface, and the contact angle is optically 

determined. The measurement is very 

simple to conduct and takes only a few 

minutes starting from sample placement 

to the results. 

Case study: Hydrogel coating 
to improve hydrophilicity 
and lubricity of the urinary 
catheter
Urinary catheters can be inserted inter-

mittently to drain urine from the bladder 

when required or, alternatively, remain in 

place for up to three months. Especially 

when used intermittently, it is important 

to ensure good lubricity of the surface as 

repeated catheterization with poorly lubri-

cated catheters can cause urethral bleed-

ing, trauma, pain, and inflammation as a 

result of high frictional forces between the 

biomaterial surface and interfacing tissue. 

A common approach to ensure smooth 

catheterization is to use lubricants such 

as glycerin and lidocaine gels [3]. Use of a 

gel lubricant however adds an additional 

risk of infection with increased handling 

operations. For this reason, the lubricious 

hydrophilic coating of the urethral catheter 

is preferred.   

One important requirement for the hydro-

philic coating used is that the coating 

should stay lubricious throughout the 

procedure to ensure smooth transition 

through the urinary tract. In addition to 

increased lubricity, the coating can provide 

antimicrobial properties to prevent the 

urinary tract infections commonly associ-

ated with catheter use. 

Purpose of the study is to evaluate the 

hydrophilicity of a new coating formula-

tion. 

Samples evaluated were polyvinylchlo-

ride (PVC) substrates coated with the 

Polymers are widely utilized in medi-

cal devices due to their low cost, 

biological and chemical stability and 

processability. The polymer mate-

rial is typically chosen based on its 

mechanical properties rather than 

surface chemistry. Surface chemistry, 

however, plays a significant part in 

terms of interactions with the human 

tissue. 

One of the properties closely associated 

with the material-tissue interactions is the 

wettability of the material. The surface 

hydrophobicity is linked to poor protein 

resistance which in turn initiates a throm-

bosis cascade and bacterial infection [1]. 

Reduced protein fouling of a surface is likely 

to reduce both bacterial and mammalian 

cell adhesion [2]. Hydrophilicity will also 

help the water to wet the surface better 

which is especially important in appli-

cations like catheters as the water layer 

present can act as lubricant. Unfortunately, 

many of the most used polymers are 

hydrophobic and thus prone to nonspecific 

protein adsorption.
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furthermore, resulted in significantly lower 

frictional resistance and bacterial coloniza-

tion than for uncoated PVC. The latter was 

attributed to the hydration layer formed on 

the more wettable coated surface, which 

acts as a barrier to bacterial adhesion.

Further information, including the friction 

force measurements, can be found in the 

full paper [4]
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hydrogel formulation by a dip coating and 

UV curing process.

Measurements were performed with  

Attension Theta optical tensiometer. Static 

water contact angles were measured by 

using a 4 ul droplet size. Measurements 

were performed on both uncoated and 
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mean standard deviation of five measure-

ments collected 1 – 1.5 sec following drop-

let placement on ten replicate samples. 
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