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Diabetes mellitus, commonly called diabetes, is a group of metabolic disorders that are characterized by high levels 

of high blood sugar (glucose) over a long period of time. It is the leading cause of obesity and mortality and a major health 

problem for developed countries [1]. According to the International Diabetes Federation, in 2021, approximately 537 

million adults (in the age group of 20 to 79 years) have lived with diabetes. In addition, almost 1 in 2 (240 million) adults 

living with diabetes are undiagnosed. The total number of people living with diabetes is projected to rise to 643 million 

by 2030 and 783 million by 2045. Therefore, frequent monitoring of blood glucose is essential for people with diabetes 

to prevent the disease from progressing [2]. 

Among other analytical tools available, biosensors are one of the best options for monitoring blood glucose on a 

daily basis. Today’s market is dominated by glucose biosensors [3]. Electrochemical biosensors are best suited for 

analysing complex samples such as blood, urine, blood serum, and more. Amperometric glucose biosensors are one of 

the most commonly used and commercially available analytical devices. They are usually based on the two enzyme sub-

classes: glucose oxidase (GOx) and glucose dehydrogenase. GOx has relatively high glucose activity and stability, good 

resistance to extreme environment pH, ionic strength and temperature, a simple purification procedure and a lower cost, 

making it the most commonly used [4]. Determination of glucose concentration by GOx-based amperometric biosensors 

can be based on anodic oxidation of H2O2 produced by the GOx-catalysed reaction between glucose and dissolved O2, 

cathodic reduction of dissolved O2 and anodic oxidation of electron transfer mediator (ETM) on a surface of the biosensor 

working electrode. The advantage of the third method is that an analytical signal of the biosensor become independent on 

partial pressure of O2 and can be measured at applied potentials which are insufficient for oxidation of interfering 

substances [5]. ETM can be used in soluble form in a sample solution or immobilized on the working electrode surface 

as well as an enzyme and giving a reagent less system. The first way is simpler, however the immobilization of ETM on 

electrode surface is more advantageous because all components needed for the electroanalytical reaction are immobilized 

on the electrode surface and there is no need of replenishment of ETM before each measurement. Therefore, this biosensor 

format is ideal for constructing of disposable, attachable or self-powered biosensors. Reagent less biosensors are practical 

choice in a variety fields from detection and quantification of hazardous agents in food and beverages to applications in 

vivo. Currently, the attention of scientists is focused on the development of fast, sensitive, selective, reliable, portable and 

low-cost glucose biosensors. New materials are constantly being searched to improve the performance of biosensors. Due 

to unique properties, gold nanoparticles (AuNPs) may be useful in this regard. Application of AuNPs in biosensor design 

allows developing a biosensor with good sensitivity and stability [6], improved conductivity and selectivity, as well as 

electron transfer [7]. 

The aim of the study was to design reagent-less amperometric glucose biosensor based on graphite rod working 

electrode (GRE) modified with 1,10-phenanthroline-5,6-dione (PD), AuNPs and GOx. For this, PD, AuNPs, and GOx 

layer-by-layer with subsequent evaporation of the solvent were adsorbed on the GRE surface and finally GOx molecules 

were cross-linked with glutaraldehyde (GRE/PD/AuNPs/GOx). The impact of loaded amount of the GOx, PD and AuNPs, 

an optimal pH region for the operation, reproducibility, repeatability, stability and other characteristics of designed 

biosensor were investigated in detail. Finally, the biosensor was used for the determination of glucose in human samples. 
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