
Figure 2. Isometric view of the microfluidic channel Inlet 

Outlet 

Analytical Method: 

Bio-Sensor 
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[1] 

𝑅𝑡𝑜𝑡𝑎𝑙 = 𝑅𝑠𝑒𝑛𝑠𝑜𝑟 𝑎𝑟𝑒𝑎 +  𝑅𝑐ℎ𝑎𝑛𝑛𝑒𝑙 

Sensor 1 

(µm)

Sensor 2 

(µm)

Sensor 3 

(µm)

Sensor 4 

(µm)

Velocity 

(µm/s)

Q

(µl/min)

Resistance 

(Pa*min/µL)

Experimental 

R

159 143 147 147 963.69 6.59 23.06 32.41

164 155 131 162 695.60 4.76 31.94 32.41

147 138 151 153 1057.30 7.23 21.02 22.88

147 155 155 155 842.45 5.76 26.38 33.82

151 146 153 153 937.94 6.42 23.69 25.93

142 144 142 164 918.64 6.28 24.19 25.93

153 163 153 140 802.36 5.49 27.69 32.41

Goal is to: 

• Predict the flow resistance offered by the

microchannel embedded with different 

dimension & number of biosensors. 

• Experimentally validate the results from

simulation. 

Results: 

Computational Methods: 

Laminar flow module: 

The pressure difference between inlet and 

outlet port is given as input, the hydraulic 

resistance of channel is calculated as the 

ratio of ΔP and Volume flow rate 

Conclusion: This simulation has helped us 

set the quality control standards on the 

height of bio-sensor, to limit the channel 

resistance to a tight band. 
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Resistance vs Height of Biosensor Resistance vs No of biosensors 

Table 1. Experimental comparison between resistances 
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Figure 3a & 3b. Experimental setup to measure the suction pressure applied 

across the ends of microchannel. A U-Tube manometer is connected to a tapped 

point from the suction reservoir of the microfluidic cartridge.  

Typical pressure applied is around -100 Pa gage which can be easily measured 

using U tube manometer with an accuracy of 10 Pa (1mm of Water).  

Figure 3a Figure 3b 
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Figure 1. Achira’s microfluidic channel with flow over biosensors 

𝑹𝒕𝒐𝒕𝒂𝒍 = 𝟒
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𝑹𝟐 + 𝟐𝑹𝟏
+ 𝑹𝒄𝒉𝒂𝒏𝒏𝒆𝒍 
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