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Optical Design of “Cell Factory” Microscopic Monitoring Device
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Abstract Due to the limitation of observation method in cell factory (1~40 layer dishes) monitoring in China, this
paper designs a long-working-distance video objective for observing the cultured cells in cell factory, to facilitate the
observation, save time and improve efficiency. According to the size of cells, the high resolution video objective,
with 5 times magnification and 85 mm working distance, is designed by applying ZEMAX stimulation and Cassegrain
reflector system. Amplified again by the video display, the total magnification is about 200 times, the numerical
aperture is up to 0. 3 and the liner field object height ¥ is 0.6 mm, equipped with MV-200UC 1/3” charge couple

device (CCD) produced by Microvision in observation. The minimum distance resolution of the system is about
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1.1 pm, meeting the requirement of distinguishing petri dish cells.
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Fig. 1 Schematic of system observation
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Fig. 2 Traditional Cassegrain system
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Table 1 System design parameters

Parameter Value
Working distance 85 mm
Objective magnification B=5X
Focal length 60 mm
Numerical aperture NA=0.3
Matter of high 2y=1.2 mm

1280 pixel X960 pixel
3.75 ;me 3.75 pm

Detector specifications

Pixel size
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Fig. 3 “Liszt” type microscope objective
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