
Surface modification strategies for mitigating biofilm adhesion on glaucoma 

drainage devices in the intraocular environment: a systematic review
Julia Kolasa, Julia Lisoń-Kubica, Anna Taratuta, Marcin Basiaga

Department of Biomaterials and Medical Device Engineering, Faculty of Biomedical Engineering, Silesian University of Technology,

Zabrze, Poland

https://sciforum.net/event/IOCFB2026

METHOD 

The presence of a foreign body in the ocular 

environment can promote the adhesion of proteins, 

cells, and microorganisms. Biofilm poses a 

particular threat because bacteria embedded in the 

biofilm matrix are less susceptible to immune 

responses and antibiotics. Biofilm is recognized as a 

significant problem in infections associated with 

ophthalmic implants, including intraocular lenses, 

contact lenses, and other ophthalmic devices.

Aim: To review surface-engineering strategies that 

may reduce bacterial adhesion and biofilm formation 

on glaucoma drainage devices, with emphasis on 

intraocular biocompatibility and translational 

potential.
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PROTEIN 
ADSORPTION 

Fibrosis and infection limit long-term success of glaucoma implants.
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RESULTS & DISCUSSION

ANTIFIBROTIC EFFICACY

Drug-eluting system show the 

strongest antifibrotic potential, 

followed by nanostructured and 

zwitterionic surfaces 

ANTIMICROBIAL EFFICACY

Zwitterionic coatings provide the 

highest antimicrobial activity by 

minimizing bacterial adhesion and 

biofilm formation. 
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Surface modifications significantly reduce fibrosis 

and improve biocompatibility in preclinical models. 

Among the available options, zwitterionic coatings 

offer the best balance of antifibrotic, antimicrobial, 

and endothelial-friendly properties. While drug-

eluting systems are the most effective against 

fibrosis, they still require optimization to reduce 

cytotoxicity. Furthermore, antimicrobial functionality 

remains underdeveloped across current ophthalmic 

implants.
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FUTURE SUCCESS = MULTIFUNCTIONAL SURFACES 

HYDROPHILIC/

ZWITTERIONIC 

COATINGS

NANOSTRUCTURES DRUG-ELUTING 

SURFACES 
BIODEGRADABLE 

MATERIALS 

https://sciforum.net/event/IOCFB2026
https://doi.org/10.34133/research.0561
https://doi.org/10.34133/research.0561
https://doi.org/10.34133/research.0561
https://doi.org/10.34133/research.0561
https://doi.org/10.34133/research.0561
https://doi.org/10.34133/research.0561
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1093/jpp/rgac100
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1007/s10856-024-06806-x
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1371/journal.pone.0252467
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1002/jbm.b.33525
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637
https://doi.org/10.1016/j.msec.2020.111637

	Slide 1

