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Nickel-based biosensor for non-enzymatic detection 
of glucose concentration levels

The innovation is based on an electrochemical, non-enzymatic biosensor with nanostructured nickel electrodes. 
Compared to enzyme-based sensors, this novel sensor offers increased stability and temperature resistance, and 

can withstand a wide pH range. Since the sensor element is made of metal, it has very good long-term storage 
stability and good reusability. The Faraday current at a suitable voltage allow for the enzyme-free sensing of glucose.
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background
Conventional biosensors for the determination of 
medically relevant parameters such as the blood sugar 
level still mostly rely on the interaction of the analyte 
with an enzyme. The consequent quantitative detection 
occurs by electrochemical reactions, which generate 
electric current and therefore can be easily integrated 
in and processed by electronic devices. Progressing 
from enzymatic interactions to non-enzymatic detection 
mechanisms improves biosensors in longevity, chemical 
as well as thermal resistance and production effort.

technology
The technology relies on working electrodes modified 
with metallic nickel nanostructures that act as 
electrocatalysts for the electrochemical detection of 
organic molecules such as glucose. Further possible 
analytes include unsaturated, aromatic, heterocyclic 
carbon compounds and heteroatom-carbon compounds, 
as well as multiple heteroatom-heteroatom compounds. 
The nanostructures are realized by an electrochemical 
one-step process of a metallic nickel layer that 
was applied on the electrode before. The modified 
electrodes are applicable in any electrochemical cell 
setup such as screen-printed electrodes (SPEs) and 
function independently of the employed counter and 
reference electrode materials.  The received current is 
directly proportional to the analyte concentration.

benefits
• Stable measurements over extended durations
• Large group of measurable analytes
• Wide variety of application fields
• Easy to fabricate, apply and interpret
• Easy integration into existing technologies

inventors
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potential applications
Applications include point-of-care diagnostics in 
medical areas, substrate monitoring in 
biotechnological processes and on-site environmental 
screenings.

see also M011/2025  

development status
TRL 3

IPR
AT patent application filed

options
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Images of electrode surfaces on a commercially available SPE. 
a) Electrode layout on SPE, b) SEM of unmodified nickel surface on working 

electrode, c) SEM of nanostructured nickel surface on working electrode
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