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Fig.2 Schematic diagrams of microfluidic cell separation chip of post-type( A) , microfluidic cell
separation chip of dam-type(B), SEM images of the silicon substrate of post-type( C) and
the silicon substrate of post-type(D)
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Microfluidic Cell Separation Chips Based on Crossflow Filtration

CHEN Xing, CUI Da-Fu" , LIU Chang-Chun, LI Hui, GENG Zhao-Xin
(State Key Laboratory of Transducer Technology, Institute of Electronics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract In this work, two kinds of novel microfluidic cells separation chips were described on the principle
of crossflow filtration by using micro-electro mechanical systems( MEMS) technology. Whole blood is a com-
plex mixture of various cells, such as red blood cells(RBC) , white blood cells( WBC) and so on. Separation
and collection of different kinds of cells is the required first step for the subsequent clinical and basic research
assays. One-level filtration microfluidic chips with three coiled channels spaced by two arrays of parallel mi-
crofabricated filtration barriers of post-type or dam-type along the stream, were successfully used to separate
and collect RBC and WBC from whole blood via their different sizes. The effects of the dilution times and the
length of separation channels with different filtration barriers on RBC separation efficiency were investigated.
When the whole blood was diluted by 50 times, the RBC separation efficiency was 91. 2% and the WBC sepa-
ration efficiency was 27. 4% by using the microfluidic chip with dam-type filtration barriers of 160 mm long.
The WBC separation efficiency was two times more than that by using microfluidic chip based on the dead-end
filtration principle. The second kind of microfluidic chip had multilevel filtration barriers of post-type which
was used to separate and collect plasma, RBC and WBC from whole blood.
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