Revolutionizing Energy and
Healthcare

Arkansas Researcher Harnesses the Power of Nanomaterials

Jingyi Chen is a Professor of Physical Chemistry at the University of Arkansas
at Fayetteville, leading a research team that designs and creates tiny,
powerful materials called nanomaterials. These materials are revolutionizing
processes in energy conversion and medical treatments, making them more
efficient and sustainable.
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Jingyi Chen, PhD

The Challenge

Our world faces significant challenges in energy and healthcare. We need cleaner, more efficient
energy sources to reduce pollution and meet increasing energy demands. Simultaneously,
advanced materials are crucial for improving medical devices and treatments, which are essential
for combating diseases and enhancing healthcare outcomes. Existing materials often lack the
necessary efficiency, stability, and functionality, hindering progress in these areas.

The Solution

Dr. Chen’s research addresses these critical problems
through several projects that share a common goal:
understanding and optimizing the relationship between a
material’s structure and its properties. Here’s how her
work is making a difference:

Precisely-Controlled Synthesis of
Nonprecious Metal Nanostructures

Dr. Chen’s team is pioneering new methods for controlling the atomic arrangement in nonprecious
metal nanostructures. By mastering this control, they can tailor the properties of these materials for
various applications. This work includes scalable solution-based synthesis and synthesis under
extreme conditions, significantly expanding the toolbox of materials for different uses.

Impact: This project enables the development of cost-effective, high-performance materials for a
wide range of applications, from industrial catalysts to electronic devices, making these
technologies more accessible and sustainable. For example, batteries made with these advanced
materials can last longer and charge faster, significantly improving the performance of
smartphones, laptops, and electric vehicles.
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Operando Study of Electrochemical Reactions on Heterogeneous Catalysts
By developing techniques to study catalysts during electrochemical reactions in real-time, Dr.
Chen’s team is discovering how these reactions actually work.

Impact: This research contributes to the development of more efficient and durable catalysts,
which are essential for clean energy technologies like electrolyzers and fuel cells. In fuel cells,
these catalysts are crucial for converting hydrogen into electricity. This, in turn, supports the

transition to sustainable energy sources, reducing reliance on fossil fuels and lowering carbon
emissions.

Investigation of Engineered Nanomaterials in Biological Systems

Dr. Chen's research into how tiny, engineered materials interact with biological systems is
leading to breakthroughs in medical treatments. Understanding these interactions is crucial for
developing effective drug delivery systems. Her team is creating innovative nanomaterials that
can deliver drugs in a controlled manner, specifically targeting antibiotic-resistant infections and
cancet.

The nanomaterials are coated with special molecules that find and attach to diseased cells, like
cancer or infection sites. They can release the drug when they detect certain conditions, like the
acidic environment of a tumor. In some cases, magnets can be used to direct the nanomaterials
to the exact location needed. These smart delivery methods ensure that the medicine goes
straight to the problem area, making treatments more effective with fewer side effects.

Impact: This project is transforming medical treatment by providing new, highly effective ways
to deliver drugs and treat diseases. It has the potential to significantly improve patient
outcomes, particularly for challenging conditions like antibiotic-resistant infections and cancer.

Next Steps: A Call to Action Why Partner with Dr. Chen?

Dr. Chen is now looking to collaborate with « Innovative Solutions: Tap into advanced
forward-thinking companies to scale up the materials science to solve pressing industrial
development and application of sustainable challenges.

metal-based materials. By partnering with her « Sustainability Focus: Align your business with
team, companies can leverage cutting-edge sustainable practices that meet the demands
research to enhance their products and of today's eco-conscious market.

processes, making them more efficient, cost- « Competitive Edge: Stay ahead of the
effective, and environmentally friendly. competition with state-of-the-art technologies

that improve performance and reduce costs.

Contact chenj@uark.edu
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