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INTRODUCTION: Cancer and microbial 

infections are consistently the top killers world-

wide across developing and developed nations 

alike.[1] Henceforth, detection and prevention are 

essential for improved health outcomes and benefit 

all parties involved.  

Thin film coatings via plasma polymerization have 

revolutionized several industries with a broad 

range of applications because of the process’ 

advantages such as speed, substrate independence, 

lack of solvents and uniform deposition. Due to 

plasma polymerization’s ability to leave a 

material’s bulk properties unchanged, while 

selectively tailoring its surface properties, it has 

also become a method of interest for biomaterials. 

[2]  

We hereby showcase several approaches how 

plasma polymerization can be utilized in various 

ways to selectively direct cell behaviour on 

surfaces in desirable ways. One possibility is by 

covalently binding antimicrobials to the plasma 

polymer. Another possibility is having the thin 

films directly act as an antimicrobial or biofilm 

inhibiting agent towards pathogenic bacteria and 

fungi. Finally, surface-bound antibodies can be 

used for highly selective interaction with cells in 

solution; such as specifically capturing cancer cells 
from urine to detect bladder cancer.   

METHODS: Radiofrequency-powered plasma 

polymerization in a custom-built reactor was 

performed using a variety of different monomers 

and methods such as XPS, TOF-SIMS and 

Ellipsometry were used for surface analysis. The 

resulting thin film coatings were either used as is 

or further modified by attaching an antibody or 

antifungal drug (caspofungin) via simple 

incubation in aqueous solution. After rinsing, the 

surfaces were challenged either with bacteria 

(Staphylococcus epidermidis), fungi (Candida 

albicans) or bladder cancer cells (1376), depending 

on the end application.  

RESULTS: Depending on the choice of plasma 

polymer, we have demonstrated materials that 

either resist microbial colonization by bacteria[3] 

and fungi[4, 5] alike or significantly delay the 

biofilm formation of clinical strains of either 

pathogen.[6, 7] Lastly, we have demonstrated the 

selective capture of cancer cells from solution 

which promises the diagnostic of bladder cancer 

from urine.[8]  

DISCUSSION & CONCLUSIONS: Thin films 

deposited via plasma polymerization have proven 

to be a versatile and invaluable tool to direct cell-

surface interactions. These interactions can be 

channelled for our benefits, as surfaces that are 

currently “passive” passengers in medicine can be 

transformed into “active” actors that help prevent 

and diagnose disease before it is too late. This aim 

is currently pursued in an industrial collaboration 

with Motherson Innovations & Flinders Medical 

Centre for a novel bladder cancer diagnosis tool. 
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