
Cutting-Edge Graphene Interfaces Poised to Revolutionize the Field of
Neuroscience
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The recently developed Graphene-based neurotechnology by ICN2 and partners, illustrating major potential for
progression in neuroscience and therapeutic applications. (Artist’s rendering.) Courtesy: SciTechDaily.com

Pioneering Graphene-Based Neurotechnology: A Major Paradigm Shift

A revolutionary reconciliation of neuroscience and technology, the graphene-based neurotechnology 
spearheaded by ICN2 and its partners, holds the future promise for transformative stratagems within 
the neuroscience and medicinal fields promising high-fidelity neural interfaces and highly targeted 
nerve modulation. 

This study, featured in the acclaimed scientific journal Nature Nanotechnology, showcases the potentiality of a novel
and highly innovative graphene-based neurotechnology that has the power to usher in a paradigm shift in both
neuroscience and applications in the medical field. The confluence of efforts by the Institut Català de Nanociència i
Nanotecnologia (ICN2), the Universitat Autònoma de Barcelona (UAB), and several international partners culminated
in this groundbreaking discovery, with the technology itself being further utilized for therapeutic applications by the
spin-off INBRAIN Neuroelectronics.

Quintessential Graphene Technology: A Novel Paradigm

The European Graphene Flagship project provided a springboard for years of exhaustive research, allowing ICN2, in
partnership with the University of Manchester, to architect EGNITE (Engineered Graphene for Neural Interfaces). The
revolutionary technological platform, designed for precise, flexible, high-resolution neural interfaces, embodies hope
for transformative shifts in the burgeoning arena of neuroelectronics and brain-computer interfaces.

With a solid foundation in the fabrication and medical translation of carbon nanomaterials, EGNITE delivers on
expectations with its graphene microelectrodes, only 25 µm in diameter, showcasing sterling efficacy and efficiency
as neural interfaces while adhering to the tried-and-tested fabrication standards of the semiconductor industry.

Preclinical Verification – An Exemplification of Functionality

The cutting-edge EGNITE technology underwent stringent preclinical trials involving renowned neuroscience and
biomedical specialists in collaboration with ICN2, successfully demonstrating unparalleled precision and clarity in
recording high-resolution neural signals. It surpassed expectations by enabling impeccably precise nerve
modulation and has proven itself to be a significant potential contributor to the therapeutic relevance of
neuroelectronic applications.
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Scientific Collaboration: An Embodiment of Global Leadership

This remarkable technological advancement rests on the shoulders of the European initiative, the Graphene
Flagship, and was led by the distinguished team comprising of ICN2 researchers Damià Viana (currently associated
with INBRAIN Neuroelectronics), Steven T. Walston (presently affiliated with the University of Southern California),
and Eduard Masvidal-Codina. Under the expert guidance of ICREA Jose A. Garrido, the group leader of the ICN2
Advanced Electronic Materials and Devices Group, and ICREA Kostas Kostarelos, the group leader of the ICN2
Nanomedicine Lab this project has achieved significant milestones and has further been supported by several
esteemed national and international institutions across the globe.

An Auspicious Profile for Clinical Translation

The patented and licensed EGNITE technology, as discussed in the Nature Nanotechnology article, is now on the
precipice of refinement into clinical applications by INBRAIN Neuroelectronics, with preparations underway for the
primordial human clinical trial of this revolutionary graphene technology.

The opportune advancements in the semiconductor industry of Catalonia coupled with strategic national planning
have created a fertile environment, conducive to the rapid translation of this groundbreaking technology into viable
clinical applications.

Concluding Reflections

Enabled by established semiconductor fabrication processes, graphene-based neurotechnology opens up a world of
transformative potential, revolutionizing the world of neurology and medicine. The dedicated researchers and
partners of ICN2 continue to refine and enhance the technology, with the ultimate aim of effecting tangible,
therapeutic change in the scientific landscape.

Source: “Nanoporous graphene-based thin-film microelectrodes for in vivo high-resolution neural recording and
stimulation,” Damià Viana, et al., Published 11 January 2024, Nature Nanotechnology.
Complete Article: View Full Text Here
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Vocabulary List:

1. Neurotechnology // (noun): Technology specifically designed to interact with the brain or nervous system.
2. Graphene // (noun): A form of carbon that consists of a single layer of atoms arranged in a two-dimensional 

honeycomb lattice.
3. Paradigm // (noun): A model or pattern of something that serves as a typical example or representation.
4. Innovative // (adjective): Featuring new methods or advanced and original ideas.
5. Therapeutic // (adjective): Relating to the healing of disease or injury.
6. Semiconductor // (noun): A material that has electrical conductivity intermediate to that of a conductor and an 

insulator.

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. Which term means prominent or distinguished? 
    Option: Eminent
    Option: Serendipitous
    Option: Exigencies
    Option: Contingency

2. What is the term for adjusting or calibrating something again? 
    Option: Eminent
    Option: Recalibrated
    Option: Impulse
    Option: Transparent

3. Which term refers to a possible event or circumstance? 
    Option: Intriguing
    Option: Contingency
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    Option: Denouement
    Option: Astute

4. What field involves the use of technology to study the brain? 
    Option: Neurotechnology
    Option: Graphene
    Option: Paradigm
    Option: Innovative

5. Which term means easily understood or seen through? 
    Option: Eminent
    Option: Prognosticate
    Option: Transparent
    Option: Caveat

6. What is a material that can conduct electricity under certain conditions? 
    Option: Therapeutic
    Option: Semiconductor
    Option: Perpetuates
    Option: Formidable

7. Which term means showing luminous colors that seem to change when seen from different angles? 
    Option: Caveat
    Option: Intriguing
    Option: Astute
    Option: Iridescent

8. Which term means continues indefinitely? 
    Option: Perpetuates
    Option: Formidable
    Option: Astounding
    Option: Innovative

9. Which term means extremely large or huge? 
    Option: Atmosphere
    Option: Anticyclone
    Option: Colossal
    Option: Astounding

10. Which term refers to urgent needs or demands? 
    Option: Exigencies
    Option: Therapeutic
    Option: Innovative
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    Option: Paradigm

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11. The  of the play revealed the true intentions of the characters. 

12. The new research presents a  shift in how we view the subject. 

13. The team faced a  opponent in the championship match. 

14. The company prides itself on its  approach to product development. 

15. His red hat made him easily  in the crowd. 

16. The magician's tricks were truly  leaving the audience in awe. 

17. She bought the dress on a whim following a sudden . 

18. The spa offers various  treatments to help guests relax. 

19. The contract had a  regarding late payment fees. 

20. Her  observations about the market helped her make successful investments. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. Finding money in an old jacket was a discovery that made her day.

22. Corporate is important for building trust with stakeholders.

23. After much they reached a decision on which course of action to take.

24. The scientist proposed a new about the behavior of black holes.

25. is a promising material for future electronic devices due to its unique properties.

26. His dedication to charity work is truly and deserving of praise.

27. The warm of the café made it a popular spot for locals.

28. An is a weather phenomenon characterized by high pressure and dry conditions.
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29. As an scientist she was invited to speak at the prestigious conference.

30. His business decisions were always leading to consistent growth.

Answer
Multiple Choice: 1. Eminent 2. Recalibrated 3. Contingency 4. Neurotechnology 5. Transparent
6. Semiconductor 7. Iridescent 8. Perpetuates 9. Colossal 10. Exigencies
Gap-Fill: 11. denouement 12. paradigm 13. formidable 14. innovative 15. conspicuous 16. astounding
17. impulse 18. therapeutic 19. caveat 20. astute
Matching sentence: 1. serendipitous 2. transparency 3. deliberation 4. postulate 5. graphene 6. commendable
7. atmosphere 8. anticyclone 9. eminent 10. astute
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