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Abstract; In this paper, the finite volume method was adopted to establish cross cell separation model,
and a cell screening simulation method was proposed based on light pressure difference for analysis of
influence factors of cell screening in microfluidics. Based on laminar flow, fluid flow, particle tracking
and wave optics theories, a cross type optical particle separation model was established by finite ele-
ment analysis. Using light pressure difference technology, various factors affecting the separation of
cells were studied, including particle diameter, laser power, temperature and fiber diameter. Further-
more, deflection distances of the particles in the fluid due to the optical radiation pressure were deter-
mined experimentally. The results show that in microfluidics, laser power, cell diameter and tempera-
ture (20 °C) generally are proportional to deflection distance separately. When fiber diameter and cell
diameter are in the same size, optical radiation pressure reaches the maximum. When laser acts on
particles with diameter of 3 pm, 8 pm and 20 pm through fibers with diameters of 7 pm or 8§ pm, radi-

ation pressure reaches its maximum, thus choosing single mode fiber with diameter of 8 pm as an im-
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portant optical device in the experiments. The above conclusion provides an reference for further study

of precision of numerical simulation on cell screening factors.

Key words: cell sorting; optical fiber; optical radiation pressure; optical pressure difference; numeri-

cal simulation
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Fig. 1  Principle diagram of microfluidic chip type

cross cell screening
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Tab. 1 Parameters of particles, fluid and laser
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Fig. 2 Separation trajectories of particles with diameters of 8 pm and 3 pm under different powers
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Fig. 3 Separation trajectories of particles with diameters of 8 pm and 20 pm under different powers
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Fig. 4 Relationship between laser power and offset
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Fig.5 Separation trajectories of particles with diameter of 8 um and 3 pm in different spot diameters
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Fig. 6 Separation trajectories of particles with diameters of 8 pm and 20 pm in different spot diameters
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Fig. 7 Relationship between optical fiber diameter, light pressure and deflection distance
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Fig. 8 Separation trajectories of particles with diameters of 8 pm and 3 pm at different temperatures
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Fig. 9 Separation trajectories of particles with diameters of 8 pm and 20 pm at different temperatures
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Fig. 11 Experiment platform of cell sorting based on

optical pressure difference technology
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