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Single beam point optical tweezers were modified to manipulate microscopic objects. Idea to 
this kind of object manipulation came from article written by Mohanty and colleagues [1]. 
Second line was designed with Zemax optical designing software and built to produce 
elliptical tweezers with two cylindrical lenses. We used Nd:YAG laser with 1064 nm 
wavelength. Laser light was split to two lines and combined before objective with polarizing 
cube beam splitters. Microscope objective was water immersion objective (Olympus 
LUMPLFL 100X W/1.00). With this new setup single red blood cell could be rotated with 
combined tweezers by rotating cylindrical lenses. Maximum of seven red blood cells were 
trapped to the elliptical tweezers simultaneously in PBS solution when optical power in focal 
plane was ~ 13 mW (figure 1).  When optical power was reduced to ~ 5 mW, the last four 
remaining cells escaped from elliptical tweezers. 
 
 
 
 
 
 
 
 
    Figure 1: Seven red blood cells trapped in elliptical tweezers. 
 
 
[1] Mohanty S.K., Dasgupta R., Gupta P.K. (2005) Three-dimensional orientation of 
microscopic objects using combined elliptical and point optical tweezers, Applied Physics B 
81, s. 1063-1066 
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