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Abstract

The measurement of drug compounds in biological samples provides sufficient insight into the treatment
process. Accordingly, many efforts have been made in recent years to measure various drug compounds using
analytical methods. In this research work, a carbon paste electrode modified with nickel oxide/carbon nanotube
nanocomposite was designed as a sensor and used to measure the narcotic drug morphine. The platinum-doped
nickel oxide/carbon nanotube nanocomposite was synthesized using the direct deposition method and the results
confirm its catalytic effect on the morphine oxidation signal. The reduction in the oxidation overvoltage (about
95 mV) and the increase in its current sensitivity (about 2.4 times) indicate its appropriate and widely used
modification. The designed sensors demonstrate the ability to measure morphine in the concentration range of 1
nM to 300 uM with a detection limit of 0.5 nM. Also, the modified sensor was able to identify and measure

morphine in real samples such as ampoules and glucose serum with appropriate recovery percentages.

Keywords: Morphine, modified electrode, nickel oxide/carbon nanotube doped platinum nanocomposite, spectroscopic
impedance spectroscopy
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