
 

Bacterial Sensitivity to Silver Nanoparticles 
 

Purpose: 

This lab was developed to test claims that silver nanoparticles have antimicrobial effects. 

Many products on the market have nanoparticles of silver in them. These include socks, clothing, 

and food containers. One advertising claim is that the silver nanoparticles inhibit the growth of 

bacteria and, hence, reduce odors or spoilage.  

 

ESEM Images 

 These images were taken of bacterial cells using an ESEM microscope. Using a light 

microscope it is impossible to see our nanoparticles because they are smaller than the wavelength 

of light. Instead of focusing light, a SEM uses a beam of electrons allowing us to see objects 

smaller than the wavelength of light. 

E. coli   

Healthy E. coli cells (002.tif) 

1000x 

E. coli is known as the “workhorse” of microbiology 

because it is easy, safe, and easy to manipulate. 

 

Healthy E. coli cells (003.tif) 

10000x 

 

Healthy E. coli cells (004.tif) 

20000x 

You can notice the biofilm that E. coli makes, the weblike 

structure you see is a mucus barrier that covers the surface 

of E. coli. It looks very similar to a web when it is dry.  
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Healthy E. coli cells (005.tif) 

50000x 

 

Unhealthy E. coli cells (010.tif) 

8000x 

It is noticeable that there are not as many cells present 

because you can see the honeycomb lattice of the filter. 

 

Unhealthy E. coli cells (009.tif) 

20000x 

It is noticeable that there are nanoparticles interacting with 

the surface of some bacteria. All bacteria look “deflated” 

and elongated. 

 

Unhealthy E. coli cells (008.tif) 

50000x 

The bacteria surfaces do not look the same as the healthy 

cells. 

 

Unhealthy E. coli cells (0013.tif) 

20000x 

More cells that are “deflated” and elongated. The 

elongation is a sign of cell distress because the cell cannot 

divide or doesn’t’ recognizes when it is supposed to.  
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B. subtilis  

Healthy B. Subtilis (image C06.tif) 

65000x 

Another rod-shaped bacteria. This one is gram-positive. B. 

subtilis is an endospore forming soil bacteria. 

 

Unhealthy B. Subtilis (D06.tif) 

65000x 

These cells do not shrivel and look deflated, but you do 

notice nanoparticles on the surface of the cells 

 

S. lutea  

Healthy S. Lutea (E05.tif) 

35000x 

A gram-positive micrococcus bacteria. They grow in 

clusters of 4, often found on the skin of mammals. 

 

Unhealthy S. Lutea (F05.tif) 

35000x 

Noticeable surface differences between these cells and 

healthy cells. 
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Sock Images  

Fibers of “silver nanoparticle treated” socks 

(antimicrobial.tif) 

350x 

Denser elements (silver) show up highlighted 

 

Fibers of “silver nanoparticle treated” socks 

(antimicrobial2.tif) 

88x 

Denser elements (silver ) show up highlighted 

 

Fibers of a regular white sock 

(untreated.tif) 

160x 

 

Fibers of a regular white sock 

(untreated2.tif) 

80x 

 

 


