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ABSTRACT 

This project addresses the need for an interfacing circuit of a biosensor measurement 

system that operates on immobilization and hybridization process. The purpose of this 

project is to design a readout circuit that can sense small current changes in the working 

electrode of a 3 electrode electrochemical biosensor measurement system. The 

potetiostat consist of a current to voltage converter that will convert the input current 

into output voltage. The potentiostat is also a medium for biasing the electrodes for 

electrochemical technique. It also consist of several amplifiers to amplify the input that 

could be read by the microcontroller. This potentiostat will then be able to detect low 

microamperes changes in the working electrode. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

This project deals with the detection of DNA mutation which is called BRCA1, 

a human tumor suppressor gene, using electrochemical biosensing technique. Taking 

into account that cancer biomarker refers to a substance or process that is indicative, not 

definitive, of the presence of cancer in the body [1], detection of cancer biomarkers 

based on gene mutation allows early intervention. This approach offers alternative for 

different stages of cancer screening. The conventional method for cancer detection is 

by image processing of samples that is definitive but is for a later stage in cancer 

development. 

Detection based on DNA is also mostly done based on image processing albeit 

accuracy and processing time issues. Since breast cancer clinical detection is time 

consuming, costly, and sometimes inaccurate, the electrochemical DNA biosensor is 

more preferred [2]. The electrochemical DNA biosensor is reported to be highly 

sensitive, more stable, and low in cost and possess a low detection limit [3]. These 

characteristics suggest that it should be used as a preferred method for clinical detection 

to replace the conventional method. With a very low detection limit which made them 

highly sensitive, it may help to detect breast cancer or the BRCA1 in its very early stage. 

Recently, many researches on DNA biosensor have been conducted after researchers 

found the capability of the biosensor. There are many types of DNA biosensor that have 

been fabricated for various purposes for example in cancer studies where it is able to 

diagnose mutation and provide early cancer, detection [4]. Research has shown that for 
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