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The confocal microscope 

Confocal microscopy is a scanning microscopy technique, i.e. the images are 
reconstructed of individual signals of separately addressed spatial points. In 
the VivaScope 1500, the signal of the reflected light is detected on 1000 
points, spread over 500 µm, resulting in a lateral resolution of 1,25 µm.  

 

 

 

The central part of the confocal microscope is the small 
pinhole placed in front of the detector. The special spatial 
position of this pinhole is called confocal configuration.  The 
pinhole allows to restrict the detected signal to light having 
its origin in the three-dimensional focal volume. Here lies 
the essential difference to conventional microscopy, where 
the entire light enters the detector. The light from the laser 
diode is deviated by fast scanners and tightly focused via 
an objective on the sample (Lucid StableViewTM water 
immersion, 30 x, NA 0,9). The reflected signal is separated 
by a polarizing optics, restricted by the pinhole and detected 
by a photo multiplier. The deeper a skin section is, the more 
laser power is needed. The automatic image control unit 
allows the automatical adjustment of the laser power. 
 

 

 

 

 

 

 
Due to the precise assignment of the detected signal, 
confocal microscopy allows an optical tomography 
through the skin, i.e. imaging skin section by skin 
section at different focal heights (VivaBlock). 
Different imaging heights are addressed by 
mechanical displacement of the objective. 

            

 

For a better overview, it is possible to image a mosaic 
confocal image with the size 8 mm x 8 mm consisting of 
multiple individual confocal images (VivaBlock). While 
for an individual image, the laser beam is deviated, the 
displacement for the mosaic images is done by a 
mechanical displacement of the skin. For better 
evaluation of the images, a special software generates 
a composite image and the possibility to go over the 
image borders. 

 



                                                                       

 

Reflectance 

In the reflectance mode, the reflected light from the focal 
volume is measured. The image contrast is generated by 
the difference in the refractive index of the tissue, which is 
depending on the chemical composition and molecular 
structure. Melanin and keratin appear bright in the 
reflectance images as they reflect a lot of light due to their 
high refractive index. In VivaScope 1500  the laser diode 
emits in the near-infrared at 830 nm.  
 

 

 

 

 

In the VivaScope 1500 Multilaser, three different laser diodes are implemented (445 nm, 658 nm and 785 nm). 
All three lasers can be used in reflectance mode. While the penetration depth is deeper for longer laser 
wavelengths, the optical quality is increased with shorter laser wavelengths.  
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Fluorescence 

Additionally to the reflectance image, 
fluorescence of stained tissue can be imaged 
with VivaScope 1500 Multilaser. The switch in 
method is easily preformed by a filter change. 
The provided laser wavelengths and 
fluorescence filters are optimized for the 
common stains fluorescein, methylene blue and 
indocyanine green. Methylene blue for example 
attaches preferentially to cell nuclei and such 
highlights a concentration of cells as it can be 
found in cancer tissue. 

 


