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Abstract. Chitosan (CS) is an interesting polysaccharide biopolymer that widely used in the fields 

of agriculture, horticulture, industry, biomedicine and chemical sensor due to its numerous 

advantage like non-toxic nature, excellent film forming ability, good mechanical strength, high 

permeability and cost effectiveness. The chitosan solution (0.05 %) was prepared by dissolving 

0.05g chitosan (Sigma corp) in 10 ml of acetic acid (2mol/L). after the is the preparation of 

preparation of chitosan: A very small amount of chitosan were taken and dissolved in distilled 

water. The solution was then ultrasonicated for 90 minutes to obtain a homogenized solution. The 

spectra shows featureless  absorption in the 400-800 nm and a sharp absorption peak at 250 nm 

regions which are similar to the spectra of  chitosan in the previous research. The UV-vis spectra of 

chitosan in at different concentration. The spectra show featureless absorption in the 400-800 nm. A 

sharp absorption peak at approximately 300 nm. The observed absorption peak in chitosan solution 

depends on the solution concentration. When the chitosan concentration was less, the peak was not 

that clearly seen compared to the concentration of 0.05. 

Introduction 

The detection of biomolecule using semiconductor has become the major approach that will 

bridge the gap between physic and biology, with huge sophistication for fabrication technologies, 

silicon nanowire based biosensor have become potential candidates for recent nano-scale sensing 

device. It is particularly suitable for biomedical applications due to its desirable properties such as 

high sensitivity and selectivity, rapid response and potential for large-scale integration [1-5]. Thus, 

nanowires have been favorite research topics among researchers and a number of techniques have 

been explored employed to modify silicon surface amongare3-aminopropyl triethoxy 

silane(APTES,(3-aminopropyl)-dimethylethoxysilane APDMES), N-(2-aminoethyl)- 3-aminopropyl 

tri methoxy silane(AEAPS), 3-aldehydepropyltri metho xysilane (APMS), mercaptopropy 

ltrimethoxysilane (MPTMS), mercaptopropyltriethoxysilane (MPTES), biotin 4-nitrophenyl ester 

(BNPE) and 11-hydroxyundecyl-phosphonate (HUP).  In most of these studies apply the silanization 

on the nanowire oxide layer[1, 6-11].  

That utilizes  APTES as most  silane based agent, enabling the subsequent immobilization of 

carboxylic acid- or aldehyde terminated Biomolecules for  chemically bind amine-terminated 

biomolecules. Unfortunately, these approaches has a serious disadvantage because silane 

compounds react with each other via cross-linking of the alkoxy units, resulting in rough, unordered 

multilayers that will subsequently introduce discontinuity between layer to layer. In order to 

improve the sensitivity of bio-molecule detection, the outer surface of the oxide layer of SiWNs is 

generally equipped with a functional bio-interface consisting of receptor molecules. This bio-

interface plays key role in the detection of target bio-molecules[12-15]. The working principle is as 

follows. When a target molecule comes in close contact of the receptor, there appear non-negligible 

partial charges in the combination of receptor and target molecules. This modulates the surface 

charge profile of the functional layer. Modification in the surface charge, in turn, affects distribution 

of electrostatic potential throughout the nanowire. This change in electrostatic potential affects the 
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conductance of the nanowire which can be detected as fluctuations in current when a voltage is 

applied at the appropriate terminals of the  silicon nanowire[16-19]. 

Methods and Materials 

A number of researchers have addressed the effect of surface charge on the conductance of 

nanowire. As a result, a reasonable number of research articles on the topic appear in the literature. 

Among them, [1]  considered a silicon nanowire, surrounded by a thin oxide layer and a functional 

bio-interface layer immerged in an electrolyte . They proposed a model for competitive screening of 

the surface charge by nanowire charge carriers as well as by the electrolyte. They derived analytical 

results and validated them through finite-element calculations. On the other hand [1] experimentally 

investigated effects of different functional bio-interfaces on the sensitivity of silicon nanowires. In 

their experiments, 3-aminopropyl trimethoxysilane (APTMS) and 3-mercaptopropyl 

trimethoxysilane (MPTMS) self-assembled monolayers (SAMs) were independently used to modify 

the surface the nanowire. The experimental results showed that the nanowire signal response to 

protein interactions were closely related to the uniformity of the surface modification. As a practical 

application, some researchers proposed a silicon nanowire field-effect transistor based system for 

detection of DNA of genetically modified maize. They equipped the functional layer of the 

biosensor with 21 mer DNA oligonucleotides as the receptors. The authors claimed that their 

biosensor could detect the target DNA with concentration down to approximately 200 pM. In spite 

of great efforts of the researchers, a commercially deployable solution is yet to be achieved. The 

major challenge comes from the Debye screening of the corresponding physiological liquid 

environments [1].  We made a fundamental investigation into the effect of the surface charge of the 

bio-interface layer on the conductance of the nanowire through integrating chitosan and SiNWs. The 

device under study consisted of a silicon nanowire on a silicon oxide substrate. 

Results and Discussion 

There are two types of affinity based biosensors. These are called immunosensors and DNA 

sensors. The immunosensors exploit the property of complex formation between an antigen and its 

antibody. And the other utilizes attraction between the complimentary sequences of the DNA 

strands. Mainly CNTs were utilized in developing electrochemical, optical and electronic sensors. 

 

 
Fig. 1, HPM image fabricated silicon nanowire 
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(a)                                                                      (b)           

Fig. 2, (a) AFM image fabricated silicon nanowire (b) Surface modified silicon nanowire with 

Chitosan 

Fig.1 & 2, show the chitosan modfied silicon nanowire because chitosan have several interesting 

properties suitable for developing affinity based biosensors. They have good electrical properties, 

electrochemical properties and amenable for immobilisation of biomolecules by various methods. 

They are stable and biocompatible. They are already exploited for detection of several pathogens 

and biomarkers for various diseases. Their properties can be enhanced by incorporation of nano 

gold and platinum. Since they are having one dimensional structure and semiconducting properties 

they are being studied as potential materials for FET based biosensor. Since they are nano materials, 

it is possible to make array of sensors on a single platform so that it is possible to develop 

multianalyte systems. The results of affinity based sensors using chitosan indicate high 
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Fig.3, (a)FTIR spectra of OH (b) UV-vis spectra of OH (c) UV-vis spectra of the  chitosan at 

different concentration. 

The silicon nanowire was pretreated with ethanol to create OH and the is shown in fig.3 (a and 

b), this is done in order to create an adhesive layer between the silicon nanowire and chitosan-

chitosan layer. Fig.3c, show two UV-vis spectra of chitosan, the spectra show featureless 
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transmission in the 1500-2200 nm which are similar to the spectra of covalently functionalized 

chitosan with other polymer. A sharp absorption peak at variuos wave length were observed 500 nm 

and 2400can be attributed to the characteristic transmiited of chitosan. The observed peak in CS 

solution depends on the solution concentration. When the concentration of chitosan less than 

chitosan,  the graph features more toward chitosan as there are many  in the solution.  

Summary 

The study demostrate a surface preparation with chitosan- -silicon for probe attachment  to silicon 

nanowire, this study was done in order to undestand the binding chemistry between  inoganic silicon 

nanowire and probe. We found out that the , Chitosan improve the affinity of silicon surface to the 

detection of the biomolecule. Chitosan is a linear polysaccharide with fine biocompatibility and 

adhesive capability to chemically modified surfaces. Pretreated with –COOH groups on silicon 

nanowire dispersed among chitosan containing –NH2 groups due to the peptide bonds formed 

between –COOH and –NH2, a strong binding was established. 
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