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The Screening of biomolecules in wide spectrum 
applications like life science and medical diagnosis is a 

critical concern. Thus, it is a necessity and concerned for the 
diagnosis and direct monitoring of cancers, diseases, flu and 
emergency outbreak like Ebola, Dengue viruses, especially 
in the developing nations. Therefore, with an indispensable 
need for developing novel detection mechanisms with 
high sensitivity and specificity is paramount, since the 
conventional mechanisms require lengthy time, with less 
sensitivity, specificity, and high-cost burden for developing 
nations. Among several approaches, our silicon nanowire 
field-effect transistors (SiNW FET), possess several 
advantages over the conventional approaches, in term 
of label-free, real-time response, high sensitivity, and 
specificity. Thus, through the integration of electronics, 
semiconductors, biotechnology, and biochemistry, the 
biosensor chip can be a life-saving sensor/chip which could 
be developed as a personal portable detection device. The 
exposure of the nanoscale on silicon on insulator (SOI) 
wafer as a substrate for single crystal silicon nanowire was 
ignored, and our side-wall spacers technique was utilized to 
fabricate a poly-crystalline SiNW. This approach eliminates 
the use of SOI wafers, avoiding exposure of expensive 
nanoscale, and significantly reducing production costs 
without affecting device properties. With our fabrication 
technique compatible with the commercially available 
semiconductor process technology.

Aims: To explore our fabricated biosensor as a highly 
sensitive and selective, label-free and real-time for cancer 
screening like p16INK4a. An essential biomarker protein 
which is highly correlative with cervical cancer, and a target 

for early cancer diagnosis.

Materials and Methods:The side-wall spacer technique was 
employed to fabricated the Poly-SiNW FET. Semiconductor 
analyzer (HP-4145) and probe (sensing) station used to 
analyse the device electrical properties and bio-sensing. 
For bio-sensing, the sensor undergoes primary treatment 
for impurity and then immobilized with biomolecules on 
the nanowire surface  by hybridization to carry out the 
detection of cervical cancer-related protein p16INK4a.

Results: It is found out that, when the Poly-SiNW was 
measured in aqueous solution, its electrical properties 
was much stable similar to those of monocrystalline-
SiNW. This is as a result of passivation defects in Poly-Si by 
hydrogen-related species. Nonetheless, when the surface 
of the nanowire was chemically modified with p16INK4a 
antibody, the corresponding p16INK4a antigen was able to 
be detected by this receptor, and the detection level could 
be detected up to 100 fg/ml.

Conclusions: The selective surface receptor was successfully 
modified with the p16INK4a antibody on the nanowire 
surface, with corresponding biomolecules. Thus, able to 
observe the reaction between antibody and antigen by the 
change of the electrical signal. The change in the electrical 
signal of the device caused by the reaction of the positively 
or negatively charged biomolecules with the antibody-
modified on the surface of the nanowire demonstrates the 
ability to bio-sensing by our device. Thus, could serve as a 
potential device in clinical application, as a biosensor.
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