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In 2020, I established the Innovative Nanomedicine Laboratory, boldly
combining cutting-edge nanotechnology with microbial electrochemistry to
explore new research directions. Our goal is to develop novel technologies
aimed at addressing contemporary medical challenges. We successfully
developed nanoscale electron carriers to enhance microbial fuel cells (Nano
Energy 2024). Additionally, we used catalytic nanomaterials to develop a
colorimetric technique for ketoacid metabolite detection (ACS Appl. Nano
Mater. 2023). Moreover, we actively expanded collaborations with other
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experts. I worked with Dr. Tak-Wah Wong from National Cheng Kung University
(NCKU) to complete a project on photodynamic therapy (ACS Appl. Mater.
Interfaces 2024) and collaborated with Prof. Chia-Hsiang Chen from our
department to develop a bacteria detection technology based on aggregation-
induced fluorescence silence (J. Mater. Chem. B 2024). We also worked with
Prof. Yi-Hsin Chien from Feng Chia University to complete a project on silver
nanocluster-enhanced surface-enhanced Raman scattering for gene methylation
detection (Sma/l 2024). Furthermore, I played a crucial role in facilitating
a tripartite collaboration between Prof. Chen-Sheng Yeh from NCKU and Prof.
Akihiro Okamoto from Japan. We successfully developed electroactive membrane-
coated nanoparticles for enhanced radiodynamic therapy (Nat. Nanotechnol.
2023). This study utilized our proprietary liposome fusion-induced membrane
exchange (LIME) technique to extract electroactive vesicles, and we continued
our collaboration to further develop more electroactive membrane-enhanced
nanoparticles with enhanced properties (Nat. Commun. 2023; Adv. Mater. 2024).
Notably, we collaborated with Dr. Wen-Chun Hung from the National Health
Research Institutes to develop nanomedicines for phototherapy targeting skin-
metastatic breast cancer. The results demonstrated that the gold nanorods
combined with the LIME-based breast cancer-targeted vesicles had excellent
tumor specificity. We are using this as a new starting point to develop a
wider variety of tumor-targeting vesicles aimed at enhancing the efficacy of
current target cancer therapies.

[Concrete Results])
Awards:

1. Outstanding Research Faculty - Excellence in Paper Award, Kaohsiung
Medical University, 2023.

2.Outstanding Research Faculty - Excellence in Research Achievement Award

(Young Faculty Group), Kaohsiung Medical University, 2023.

Representative Publications:

1.Chemical Engineering Journal, 2023, 466, 142936.
2. Nature Nanotechnology, 2023, 18, 1492-1501.

3. Nature Communications, 2023, 14, 4709.
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International Collaborations:

1. International collaboration with Prof. Akihiro Okamoto (National Institute

for Materials Science, Japan).
2. International collaboration with Prof. Bodhisatwa Das (IIT Ropar, India).

3. International collaboration with Prof. Oh Seok Kwon (Sungkyunkwan

University, Korea).
Patents:

1.Liposome Fusion-Induced Tumor-Targeting Vesicles Production and Its

Applications

2. Aggregation-Induced Emission Silence-Mediated Pathogen Detection Using a

Rapidly Degradable Nanographenes-Embedded Polymersome

3.Precise Methylation Detection of Magnetically Isolated Tumor Suppressor

Genes by Nano Silver Adduct - Promoted Surface-Enhanced Raman Scattering

[Research Team]

Team Members: Wei-Peng Li -~ Wen-Jyun Wang - Shubham Singh -~ Pooja Aich ~ Yi-Ho
Kuo ~ Li-Ting Yang - Pei-Yu Wang ~ Chia-Yi Cheng ~ Fang-Yi Hsu ~ Jia-Sin Chen

(https://mao22913521. wixsite. com/kmuc—nano-1lab)

Research Team Introduction: The Innovative Nanomedicine Laboratory,
established 1in 2020, integrates nanotechnologies with microbial
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electrochemistry to develop novel medical solutions for contemporary
challenges. Our current focus includes the development of advanced treatments
for various diseases, personalized biosensors, and microbial battery systems.

Research Contacts Email: wpli@kmu. edu. tw
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