
Introduction 
Surface properties of devices are one of the 
largest indicators of biocompatibility. 
Hydrophilic coatings on sheath introducers for 
intravenous catheters have been shown to 
reduce complications in their use
● Current detection of the coating is 

destructive
○ Relies on statistical sampling
○ This results in significant loss of viable 

product, and a loss of significant 
revenue and material for biomedical 
companies

A proposed alternative includes the addition of a 
fluorescent nanoparticle
● Graphene Quantum Dots (GQDs) have been 

shown in animal studies to have good 
biocompatibility[1]

Detection of Hydrophilic Coating on Biomedical 
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Work completed
Base testing

● Goniometer testing
○ Coated sheath
○ Uncoated sheath
○ Parafilm control

Design solution research
● Biocompatibility
● Fluorescent particles
● Detection methods

Results 
Goniometer baseline testing established;
● Hydrophilic coating does decrease hydrophobicity
● Further testing required
Research determined
● Graphene Quantum Dots are most promising fluorescent 

particles
○ Precedent for biocompatibility
○ Compatible with hydrophilic coating
○ Suitable pricing and concentration

Future Work
Next steps of this project include:
● Confirm goniometer baseline testing
● Determining the ideal concentration of 

GQD’s
● Test ability of fluorescent coating to 

identify uncoated areas
● Establish biocompatibility of sheath 

introducer with fluorescent hydrophilic 
coating

● Ensure hydrophilic coating properties are 
not altered by addition of fluorescent 
particles

● Establish method of detecting and 
quantifying fluorescent coverage.
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Sample Left Contact Angle Right Contact Angle Average 

Un-coated Sheath 110.5 ± 5.44° 108.4 ± 4.10° 109.45 ± 1.48°

Coated Sheath 93.5 ± 3.07° 93.8 ± 3.79° 94.6 ± 1.01°

Parafilm Control 107.9 ± 2.83° 107.4 ± 2.62° 107.65 ± 0.354°

Figure 2 – Goniometer Images

Figure 1 – Intravenous 
Catheter Sheath Introducer

Table 1- Goniometer Results

Uncoated sheath with large contact angle show hydrophobic qualities (left), coated sheath with small 
contact angle showing hydrophilic qualities (middle). The difference is not large, but it is important for the 
necessary hydrophilic quality of the sheath. Our control test was performed on parafilm (right).

These sheaths are designed to have a 
hydrophilic coating that helps with the 
function and biocompatibility of the device.
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Solution containing GQDs under room light 
(left) and UV excitation (right) [2]

Figure 3 – GQD Fluorescence
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