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Introduction 

Microfluidic systems have been used for chemical and biomedical analyses. 

Microchannels are generally fabricated using semiconductor micro processing 

technique. However, when the size of microstructures and microchannels is 

dramatically reduced, a new fabrication methodology is required to i mprove the 

performance and cost. In blood diagnostic tests, blood plasma is commonly used. It is 

supposed that microfluidic systems can be utilized for blood separation. In this study, I 

fabricate a nano/micro filter in  a microchannel to extract plasma from whole blood. 

The nano/micro filter, which is composed of nano/micro particles, are confined in a 

funnel-shaped microchannel. Target blood cells and protein molecules can be trapped 

selecting an appropriate size of microparticles. The present system may w ell be 

applied to point-of-care testing. 

 

Principle and design 

As is well known, blood has two main components: plasma and blood cells. Many 

clinical tests and research assays frequently require the removal of blood cells from 

plasma for downstream analysis and diagnosis. In order to make a plasma separation 

microfluidic system for the improvement of the purity and throughput, a nano/micro 

filter is fabricated in a microchannel, taking into account of the size of blood cells 

(RBC 7μm, WBC 12μm, PLT 2μm). 

In the present study, the width, length and height  of the microchannels are, 

respectively, 100 μm, 1.5 cm and 10 μm, whereas those of the funnel are 3.3 ± 0.9 µm, 

2 μm and 10 µm . 

 

Experimental 

Microchannels were fabricated using photolithography technique. For the fabrication 

of the mold with microstructures, SU-8 2010 (Microchem Inc.) was lithographically 

patterned on a silicon wafer. After having poured polydimethylsiloxane (PDMS) on the 

silicon mold and left it for 24 h, the PDMS was peeled from the mold as designed.  The 

inlet and outlet of 2.5 mm diameter were fabricated on the microchannel, drilling the 

PDMS. Subsequently, the microchannels and the borosilicate glass (Cover slip, 

Matsunami Glass Ind., Ltd.) slide were bonded exposing the interface to vacuum 

ultraviolet (VUV) light.   

Then, micro particles of different sizes were introduced into the funnel to form a 

filter. The final devices were placed in a furnace for 24 h. Three different sizes of 

microparticles; i.e., 7, 2 and 1 µm, were used to implement a blood separator at the 

funnel of microchannel. Microparticles of 7 µm diameter were filled in the funnel of 



the microchannel. The others particles of 2 µm and 1 µm were used for the  separation 

of blood cells and large protein molecules from whole blood (see Figure 1).  

 

 

Figure 1 Outline of a blood filtering micro device.  

 

Conclusion 

I successfully fabricated a microchannel with a nano/micro filter consisting of micro 

particles. The distribution of the micro particles in the microchannel was observed by 

confocal laser microscopy (see Figure 2). As shown in Figure 3, the blood cells 

movement is impeded by the filled microparticles. Cell free plasma was separated from 

the whole blood. 

 

 
Figure 2 Confocal laser scanning microscopy image of micro filter. 

 

 

Figure 3 The blood cells movement was impeded by  

the filled microparticles.  


