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Statement of the Problem: Nanoparticles in colloidal 
dispersion are powerful antimicrobial agents and can be 
applied on cellulose  in order to produce materials with 
significant antimicrobial effects. Such products are already 
widely spread and can be found on many everyday items 
including clothing, car materials, food packaging, geotextiles 
and among many others, medical textiles. This work is focused 
on testing nanoparticles in solution and after application on 
cellulose materials. Such products are foreseen as materials 
used in medicine or sports wardrobe.

Methodology & Theoretical Orientation: In order to assess 
the possible antimicrobial in vitro impact of nanoparticles 
in colloidal dispersion, and compare it to nanoparticles 
arising from medical textiles and sports materials, this work 
aimed to detect the antimicrobial effects of commercially 
available nanoparticles (Ag, ZnO and TiO2) on different model 
microorganisms (Staphyilococcus aureus, Candida albicans and 
Escherichia coli and Candida albicans). We have used several 
methods (dilution, diffusion, time-kill), and compared the 
influence of nanoparticles regarding their size, concentration 

and chemical composition. 

Findings: Results showed that colloidal nanoparticles differ 
in antimicrobial properties regarding size (40 nm Ag had 1.04 
ppm MBK and 0.2 ppm MIK, and 10 nm Ag had 0.31 ppm MBK 
and 0.08 ppm MIK), concentration (higher related to higher 
activity) and chemical composition (100 nm ZnO had effects 
on Staphyilococcus aureus and Escherichia coli while 100 nm 
TiO2 did not). After detecting the most powerful combination 
of parameters influencing antimicrobial effectiveness, we 
modified cellulose with nanoparticles and characterized it by 
Nanoparticle tracking analyzer, FTIR spectroscopy and SEM-
EDX methodology.

Conclusion & Significance: This work shows significant 
progress in development of new materials with powerful 
antimicrobial properties. In our future work we will aim to 
produce special materials showing antimicrobial effects 
against special microorganisms that are resistant to antibiotics, 
which can lead to prototypes and development of especially 
powerful antimicrobial products. 
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