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Abstract: The number of people suffering from renal disease increases every year. One of the most common treatments
(clinical care options) for renal diseases is hemodialysis. However it takes a long time and has a high cost. Therefore,
the importance of artificial kidney research has risen. Filtering creatinine from blood is one of the prime renal functions.
Thus, we designed a novel two channel microfluidic chip focused on that function. In order to bond the individual
polydimethylsiloxane layers, we have developed a housing system using acrylic plastic frame. This method has
significant advantages in changing filter membranes. We use anodic aluminum oxide for the filter membrane. We
analyzed the difference in the absorbance values for various creatinine concentrations using the Jaffe reaction. For the
purpose of acquiring a standard equation to quantify the creatinine concentration, we interpolated the measured data
and confirmed the concentration of the filtered solution. Through this experiment, we determined how the filtration
efficiency depended on the flow rate and creatinine concentration.
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Fig. 1 The mask image of microfluidic chip. Cross&
Square marks are used for alignment. Two circle
marks are inlet and outlet of the bottom channel

D.1 = 21174 ym

D.2 = 7459 pm

Fig. 2 The optical microscope image of the microfluidic
chip’s cross-sectional view. The width of channel
is 211.74pm and the height of channel is 75um
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Fig. 3 Scanning electron micrograph image of the AAO
surface. Each pore size is around 20nm
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Fig. 4 Scanning electron micrograph image of the AAO
back surface. Each pore size is around 200nm
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Fig. 5 The mask of device that PDMS and AAO bonding
by using Acrylic plastic frame
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Fig. 6 The picture of device that PDMS and AAO
bonding by using Acrylic plastic frame
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Fig. 7 A schematic diagram of the proposed microfluidic
system for creatinine filtration
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Fig. 8 The absorbance of each creatinine concentration &
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Fig. 9 The absorbance of each creatinine concentration &
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Table 1 The efficiency of each flow rate. (200mg/dl)

5050m 600nm Difference |Efficiency
value (%)
2ml/hr  0.092151 | 0.023614 | 0.068537 51.93
0.2ml/hr |1.433097 |0.0019935 |1.4311035 41.29

Table 2 The efficiency of each concentration. (0.2ml/hr)

505nm 600nm Difference |Efficiency
value (%)
200mg/dL |1.433097 |0.0019935 |1.4311035 | 41.29
60mg/dL |0.625155 | 0.009947 | 0.615208 49.57
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