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1. Yingqi Liang*, Yupeng Liu*, Jun Wu, Lingyun Li, Xue Wu, 

Zekun Yan, Mingyu Chen, Elena V. Ushakova, Caishi Huang, 

Songnan Qu*. Carbon dots with molecular pores achieve 

pH-responsive fluorescence by loading L-arginine for 

intracellular dynamic imaging and scald wound healing. 

Chemical Engineering Journal, 524, 169579 (2025). DOI: 

10.1016/j.cej.2025.169579. [2024 IF=13.2]
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❖ Research Stories

• The study creates the smallest 

porous nanoplatform based on 

CDs fabricated from PDA 

through radical-assisted 

amidation and dehydrogenation 

cascades in formamide under 

mild thermal treatment in 

ambient pressure.

UM research team developed Carbon Dots with Molecular Pores 
Achieve pH-Responsive Fluorescence by Loading L-arginine for 

Intracellular Dynamic Imaging and Scald Wound Healing

This work was financially supported by the Science and Technology Development Fund of 
Macau SAR (0139/2022/A3, 0002/2024/TFP, 0007/2021/AKP) and the University of Macau 
– Dr. Stanley Ho Medical Development Foundation “Set Sail for New Horizons, Create the 
Future” Grant 2025 (SHMDF-OIRFS/2025/001). 

Yingqi Liang*, Yupeng Liu*, Jun Wu, Lingyun Li, Xue Wu, Zekun Yan, Mingyu Chen, 
Elena V. Ushakova, Caishi Huang, Songnan Qu*. Carbon dots with molecular pores 
achieve pH-responsive fluorescence by loading L-arginine for intracellular dynamic 

imaging and scald wound healing. Chemical Engineering Journal, 524, 169579 (2025).
DOI: 10.1016/j.cej.2025.169579. [2024 IF=13.2]

(from left): Ms. Yingqi Liang (梁穎琪), 

     Dr. Yupeng Liu (劉鈺鵬), 

          Prof. Songnan Qu (曲松楠)• L-arginine loading in the porous 

CDs alters hydrogen bonding 

and π-π stacking in the carbon 

cores, inducing pH responsive 

fluorescence.

• Arg@CDs localize in lysosomes, 

where acidic environment 

triggers L-arginine release and 

fluorescence color change from 

cyan to yellow. In mice, 

Arg@CDs enhances macrophage 

proliferation and accelerates 

scald wound healing.
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❖ Special Feature: Harnessing National Major Scientific Facilities 
for Cutting-Edge Research

Research Highlights:
❖Professor Hai-Feng Li, Associate Professor of the Institute of Applied Physics and Materials 

Engineering (IAPME), University of Macau, recently shared his insights on the strategic 
importance of national major scientific facilities (大學科裝置) in advancing research and 
innovation. In an exclusive interview with the Mainland-Hong Kong Academic Exchange 
Journal, he emphasized the critical role of facilities like the China Spallation Neutron Source 
(CSNS) in Dongguan in enabling groundbreaking scientific discoveries.

❖Professor Li’s research focuses on single crystal growth and neutron scattering technology, 
areas where large-scale facilities provide unparalleled capabilities for analyzing material 
structures and dynamics at the atomic level. He highlighted how neutron scattering helps 
reveal microscopic properties, such as magnetic structures, spin waves, and phonon modes, 
that are essential for developing advanced materials, including high-temperature 
superconductors and quantum materials.

❖He advocates for closer collaboration between Hong Kong, Macao, and mainland 
institutions, urging scholars from the region to actively engage with national platforms like 
CSNS. By doing so, researchers can leverage state-of-the-art infrastructure to accelerate 
both fundamental research and industrial applications.
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A Message from Prof. Hai-Feng Li:
“Large-scale scientific facilities are not only the eyes of scientific research 
but also a key engine driving basic research and industrial innovation. 
The China Spallation Neutron Source has planted the seeds of 
technological development in the Greater Bay Area, a region ripe with 
potential. It serves as a vital bridge linking basic research with practical 
application.”

“I encourage scholars and students from Macau and Hong Kong to 
actively embrace these national platforms. Whether through training, 
joint projects, or experimental collaborations, there are abundant 
opportunities to contribute to and benefit from China’s scientific 
advancement.”

Looking Ahead:
Professor Li calls for systematic training programs to help researchers 
better utilize large-scale facilities and proposes a shared funding and 
maintenance model inspired by European facilities such as the Institut 
Laue-Langevin (ILL). He envisions the Guangdong-Hong Kong-Macau 
Greater Bay Area evolving into a global hub for scientific research, where 
cutting-edge facilities like CSNS foster international collaboration and drive 
technological transformation.
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❖ Special Feature: Harnessing National Major Scientific 
Facilities for Cutting-Edge Research
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❖ Seminars

On October 17, 2025, our Institute welcomed Prof. Shuzhou Li (李述周), 

a leading researcher from Nanyang Technological University’s School of 

Materials Science and Engineering. Prof. Li delivered a seminar titled 

“Electroreduction Reaction Mechanism of Metal-Nitrogen-Carbon 

Catalysts through Numerical Simulations”, offering attendees a deep dive 

into the theoretical underpinnings of electrochemical reactions. The 

seminar was hosted by Prof. Yongqing Cai, who extended the invitation 

to Prof. Li. The event drew a strong turnout from students and faculty, 

reflecting the growing interest in computational materials science and 

sustainable energy technologies.

Prof. Li holds a B.Sc., M.Sc., and Ph.D. in chemistry from Nankai 

University, Peking University, and the University of Wisconsin, 

respectively. Following postdoctoral research at Northwestern 

University, he joined Nanyang Technological University, where he 

currently serves as a professor. His research spans heterogeneous 

catalysis, artificial intelligence for materials discovery, and flexible 

electronics.
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During Prof. Li’s presentation, he shared recent findings from his 

group’s work on electrochemical reactions, including oxygen and CO₂ 

reduction. His insights addressed longstanding questions surrounding 

metal-nitrogen-carbon catalysts, emphasizing the dynamic nature of 

active sites in reaction mechanisms. The talk provided a compelling 

theoretical framework that could inform future experimental and 

industrial applications.

The seminar sparked enthusiastic discussion among attendees, 

particularly students, and opened the door to potential collaborations. 

Prof. Li expressed interest in joint research initiatives with our 

Institute, particularly in the area of computational materials science.
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