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INL develops graphene FETs as a platform for 
a range of health applications. We are capable 
of producing these biosensors at wafer-scale
in a process that can be scaled up.

Graphene
field-effect 
transistors

+ Features

Low level of detection (attomolar range)

No or minimal sample preparation (dilution in buffer)

Label-free, fully electronic reading 

Multiplexed detection

+ Suggested applications

Diagnosis of infectious diseases

Diagnosis of genetic conditions

Personalised medicine

Field-effect transistors (FETs) made of 
bi-dimensional materials – and in particular 
graphene, can operate as biosensors to detect 
different targets such as DNA, proteins and other 
small molecules, within biological fluids or artificial 
buffers. 

The sensor readout is solely electronic and does not 
require any fluorescent label. When these charged 
biomolecules are present within the sample, there is 
an alteration in the electrostatic field at the 
transistor’s surface, and the transistor is able to 
measure the current change. Remarkably, the 
electronic readout is simple and relies only on DC 
signals.

Due to the high sensitivity of graphene, these FETs 
can detect very small amounts of biomolecules, 
such that transistors can be used for early diagnosis 
of a variety of conditions, such as infectious diseases 
and certain types of cancer. Field-effect transistors 
can also distinguish single differences in DNA 
sequences (single nucleotide polymorphisms or 
SNPs) and therefore can detect individual mutations 
in individuals.

INL develops graphene FETs as a platform for a 
range of health applications. We are capable of 
producing these biosensors at wafer-scale in a 
process that can be scaled up to industrial volumes.
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01 SCIENCE
Discover our areas of research and expertise, where we 
dive into nanoscience and intermix various disciplines 
to transform it into nanotechnology.  

02
TECHNOLOGY
By nourishing on our multiple disciplines in 
house and with partners, we develop and 
deploy solutions to the market. 

@inlnano

@inlnano

@INLInternationalIberianNanotechnologyLaboratory

Follow us:

@inlnano

@inlnano+ innovation@inl.int

www.inl.int

Av. Mestre José Veiga, 

Braga 4715-330, Portugal

For more information:

03 SERVICES
INL has state-of-the-art scientific equipment which can be used by 
internal and external stakeholders within the research, technology, 
and innovation fabric.  You can access this open facility with expert 
support, either remotely or in-person, for full-service or for 
independent use after initial in-house training. 

04
SOCIETY
INL is committed to disseminating to all audiences 
nanotechnology concepts, to bring society closer to our 
scientific developments. Visit our website and explore 
our activities and events. 

Shaping the future together in Clean Energy, Food, Health, Smart Digital NanoSystems, 
Sustainable Environment and Advanced Materials & Computing.

INL User Facilities


