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Optical Trapping and Delivery of Chicken Red Blood
Cells Using a Nanofiber
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Abstract A method is presented to trap and deliver chicken red blood cells by using evanescent wave around an

OCIS codes

optical nanofiber. The nanofiber is fabricated by drawing a standard telecommunication single mode optical fiber
near the nanofiber can be captured by optical gradient force and then delivered along the direction of light propagation

through a flame-heated treatment. The nanofiber has a diameter of 700 nm, with one end connected to an 808 nm

5l

laser source, leading to an extremely low insertion loss. The nanofiber is immersed in a solution of chicken red blood

cells. The experimental result shows that, when the injected optical power is increased to 50 mW, the red blood cells
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due to the scattering force induced by the evanescent optical field. The calculated delivery velocity is 2.9 pm/s. By

further experimental analysis, it is found that the velocity of red blood cells is linearly dependent on the input power.
This technique could find some potential applications in trapping and manipulation of biological cells and virus.
fiber optics; nanofiber; red blood cell; trapping and delivery
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Fig. 1 Schematic of the experimental setup
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Fig. 2 Simulated optical field distribution of fiber with a diameter of 700 nm. Inset indicates the
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optical microscope image of chicken red blood cells
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Fig. 3 Optical images of chicken red blood cells moving along the fiber. The cell indicated by the black arrow moves

from left to right, while the cell indicated by the dashed circle sticks to the fiber
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Fig. 4 Measured average velocity of red blood cells versus input optical power
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