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The aim of this work was to study a fully materials properties and measuring
circuit of electrochemical sensor to detect nitric oxide which is a biomarkers of
cardiovascular disease. The initial step in this study involved investigation of the
response to NO of a sensor based on alternate nickel tetrasulfonated phthalocyanine
(NiTsPc) and Polyamidoamine (PAMAM) layers assembled on a carbon fiber (CF)
electrode was developed. The CF-(PAMAM/NiTsPc) sensor showed the best
performance for NO detection when compared to another modified electrodes. For
example, this sensor type is able to detect NO in aqueous solutions in the presence of
high concentrations of interferents such as nitrite ion(NO2 —), hydrogen peroxide
(H202), Dopamine (DA), Uric acid (UA), norepinephrine (NEp), epinephrine (Ep) and
Ascorbic acid (AA). A linear correlation with a correlation coefficient (R) of 0.9732
was obtained in the concentration range from 8 to 80 umol of NO. The sensitivity of
the sensor determined from the slope of the regression line was found to be 5.54
pA-umol—1 The limit of detection of the sensor, determined as the concentration

corresponding to a signal to noise ratio of 3:1 was found to be 5.5 pumol.

Later studies have mainly addressed recent advances of electrochemical NO
sensors based on metal and semiconductor. Found that Gold nanoparticle (AuNPs)
modified indium tin oxide (ITO) electrode by the layer-by-layer technology on a (3-
mercaptopropyl)-trimethoxysilane sol-gel film, which displays high sensitivity and

excellent selectivity towards the determination of NO. The detection limit of the NO



sensor is as low as 0.31 nmol-L—1, and the linear range is also wide (12 nmol-L—1 -

0.7mmol-L—1).an electrochemical sensor for sensing NO by electrodeposition of Pt-Fe

(IIT) nanoparticle on a GC electrode. This sensor exhibits excellent electrocatalytic
activity for the oxidation of NO. The linearity range of the sensor is between 8.4x10—8
and 7.8x10—4 mol-L—1 and the detection limit is 1.8x10—8 mol-L—1.Hematite (a-
Fe203) nanoparticles were prepared by a simple solution-combusting method and
dispersed in chitosan solution to fabricate nanocomposite film on GC electrode, that
has response time of 5 s, linearity as 5.0x10—7 to 15.0x10—6 mol- L—1 of NO with a
detection limit of 8.0x10—8 mol-L—1 and a sensitivity of —283.6 pA/mmol-L—1.

The final study proposes the design of a low-noise, low-power transimpedance
amplifier for application in integrated electrochemical biosensor devices. The final
proposed design achieves a SMQ transimpedance gain with 981aA/\ input inferred
noise, 8.06uW at 0.9V power supply.



