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JINNAPAT  WUITSAK : CARBON AND COPPER COMPLEX ELECTRODES FOR THE
DETECTION OF MOLECULAR BIOMARKERS: GUANOSINE AND CREATININE.
THESIS ADVISOR : ASSOC. PROF. KAMONWAD NGAMCHUEA, Ph.D. 89 PP.

Keyword: Guanosine, Creatinine, Biomarker, Sensor, Voltammetry

Guanosine and creatinine are important biomarkers for central nervous system
disorders and kidney functions, respectively. First, the oxidation of guanosine was
studied using voltammetric techniques at stationary and hydrodynamic electrodes.
Density functional theory (DFT) calculations were used to understand the oxidation
mechanism. A carbon fiber microelectrode-based sensor was developed for guanosine
detection. The sensor showed two linear detection ranges (0.0067-0.12 mM and 0.12-
1.00 mM) with sensitivities of 1.40 + 0.03 nA mM™ and 0.05 + 0.003 nA mM™. The
detection limit was 0.002 mM. The developed sensor is highly selective, with no
interference from glucose and creatinine, as well as cations like Li*, Na*, K*, Mg?*, and
anions such as CU, Br-, COs2", SO,%. Validation was performed with synthetic urine,
and a recovery rate of 99.71 + 4.02% (RSD = 4.95%) was achieved.

In addition to a guanosine sensor, an electrochemical sensor was developed
for creatinine detection. The sensor was based on a Cu(ll)-lmaSMe complex-modified
gold macroelectrode. A linear detection range of 0.14-20.0 mM, a detection limit of
0.04 mM, and a sensitivity of 30.64 + 0.86 pA mM™ were obtained. Selectivity was
confirmed against interferences such as ascorbic acid, uric acid, dopamine, urea,
lactate, arginine, and creatine. Recovery rates of 97.3 + 3.1% (RSD = 1.59%), 100.5 +
2.4% (RSD = 6.25%), and 97.4 + 2.6% (RSD = 7.31%) were achieved in three urine
samples. These sensors are therefore suitable for accurate and reliable guanosine and

creatinine detection in biological samples.
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