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Study on Separation of Sperm and Epithelial Cells in a Microfluidic Chip
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Abstract To develop the method for separation of sperm and epithelial cells in a microfluidic chip, the glass-
PDMS chip, which is easy to manufacture, was selected to separation of sperm and epithelial cells. Buffer was added
to the inlet (7 pL) and outlet reservoirs (10 pL) prior to sample addition, then a sperm/epithelial cell mixture (2 pL) was
added to the inlet reservoir. After a minimum of 8 min of “settling time”, gravity-induced flow was initiated by removing
3 uL of buffer from the outlet reservoir, then the inlet reservoirs was supplemented with 1uL buffer every Smin. Follow-
ing the desired separation time, product was removed from the outlet reservoir via pipet. Nuclease was used to remove
free DNA, followed by extraction, amplification and electrophoretic separation/detection. By using microfabricated chip
based gravity-induced flow mechanism, sperm can be separated from mixture in 30 min. No epithelial cells were

observed passing through the channel during separation. After removing free DNA by using nuclease, a single and com-
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plete sperm STR profile can be obtained. Compared with the conventional differential extraction, this method can

largely save test time and has a certain value for the analysis of forensic evidence in sexual assault cases.
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Table 1 Comparison of vaginal epithelial cells and sperm

A% (um) # )% (g/mL) W B =S
Diameter(pm) Density(g/mL) Adsorption Settling rate
Vaginal epithelial cells ~ 40~60 1.04~1.08 Strong Fast
Sperm 4~6 1.12 Weak Slow
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Fig.1 Microfluidic chip for separation
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Fig.2 Sperm/epithelial cell mixture in the inlet reservoirs

before separation
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Fig.3 Sperm cells (indicated by the red circles) flowing down
the microchannel during cell separation
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A: short tandem repeat (STR) profile of the isolated product, the red circles indicated three female locus;

female epithelial cells STR profile (positive control).

B: sperm cells STR profile (positive control); C:
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Fig.4 Short tandem repeat (STR) analysis of the sorted cell product and positive control product
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Fig.5 STR profile of the isolated product treated by the DNA enzyme
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Fig.7 Mechanism of microchip-based sperm and epithelial cell separation (modified from reference [6])
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