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This study presents an application of SNOM (Near-field Scanning Optical Microscope) 
technique in the observation of thin sections of biological samples. 
For the measurements we use a Tri-SNOM, a microscope that allows the acquisition of 
three different and simultaneous optical signals, in addition to the topography of the 
sample. 
The working principles of this instrument are shown in Fig. 1. The incident light is 
coupled into a metal covered optical fiber with a tip aperture d << l . The near-field 
component of the incident light is transmitted through the aperture and scattered by the 
surface of the sample. The microscope can collect the reflected light (illumination-
reflection mode), the component of the light crossing the sample (illumination-
transmission mode), and the near-field component back scattered into the fiber 
(illumination-collection mode). The collection mode gives information on the optical 
density of the  surface layer of the sample, and presents a high spatial resolution and 
few artifacts due to the diffraction. The reflection and transmission modes give 
information respectively on a ticker part of the surface layer and on the whole thickness 
of the sample. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Working principles of Tri-SNOM 
 
We have applied the SNOM technique in reflection mode and transmission mode on 
thin sections of human dermic fibroblasts embedded in epoxy resin (Fig 2, 3).  

In the topographic image (Fig 2a)  we can observe the blades of the ultramicrotome and 
the granules of the resin. The transmission image (Fig 2b) shows some areas of major 
optical density (dark areas), that could be probably identified as the cellular nucleus. The 
reflection image (Fig 2c) is similar to the transmission image, but it's more dependent 
on the topography: in the figure we can observe the lines of the blade. The figures 3a, 3b,  

Visible light 

Far field 

Near-field 

Back-Reflection 
mode 

Reflection 
mode 

Transmission 
mode 



 

156 

 
3c show a zoom scan of  lower right part of Fig 2. In the figure 4 we can see the same 
sample observed by an optical microscope (400x).  
 
 
 
 
 
 
 
 
 
 a) b) c) 

 
Fig 2. SNOM image of thin sections of human dermic fibroblasts: Scan area 30 micron;   

l  = 650 nm; 2a. topographic image; 2b. transmission image; 2c. reflection image 
 
 
 
 
 
 
 
 
 
 
 
 a) b) c) 

 
Fig 3. SNOM image, zoom of previous scan, scan area 15 micron; l  = 650 nm;  

3a. topographic image; 3b. transmission image; 3c. reflection image 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4. Optical image (400x) of thin sections of human dermic fibroblasts .  
 

 


