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6. Changes in academic process:  
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order below:  

  +  Assoc.Prof.Dr. Bui Thanh Tung. 
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 - Modify the tile from “Study on protein detection based on sensing microfluic channel ” 

to “Development of a protein detection system based on protein-preconcentration 

microfluidic system with integrated co-planar capacitive micro immunosensor” that is 

suggested to change at first round of the thesis defence cometee on 3th,November, 2020.  

7. Official thesis title: Development of a protein detection system based on protein-
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immunosensor 
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10. Supervisors:  

+  Assoc.Prof. Dr. Bui Thanh Tung. 

  + Prof. Dr. Chu Duc Trinh. 

11. Summary of the new findings of the thesis:  



- Study and successfully develop of an integrated two-electrode coplanar capacitive 

immunosensor inside a preconcentration microfluidic chip for protein selection and 

detection to replace the conventional bulky optical-based protein detection system.  The 

breakdown voltage to create nano-fracture and working of the pre-concentrator archived 

below 50VDC, brings convenience to integrated immunosensor in the microfluidic chip 

and avoids damage may course by the applied high-voltage inside the microfluidic 

channel. 

- Study and develop an impedance and capacitance measurement module that special 

used for two-electrode coplanar immunosensor inside microfluidic channel. The 

developed results can help to build a compact diagnostic system. 

- Study and analys the model of the two-electrode capacitive coplanar immunosensor 

with Comb structure to suggest protein detection method based on capacitance 

measurement at high frequency and low voltage. The suggested measurement method can 

be used to detect biochemical layers binding on the electrodes during the Antibody self-

assembly process and to detect the present of trapped protein on the electrodes.      

12. Practical applicability, if any:  The protein chip is highly potential candidate in 

diagnostic device for point of care application. The combination of the protein chip and 

the impedance measurement module can produce a low-cost, compact, and portable 

device for diagnostic disease.   

13. Further research directions, if any:  

Based on the initial results obtained from this study, further studies can be implemented 

including improve the sensor sensitivity and detection capacity of the whole system; and 

optimize the whole system for specific protein, for example, detection of NSE protein for 

early detection of small cell lung cancer. 
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