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Renowned for the technology development of multifunctional
drug-nanocarrier; Established innovative nanoplatform of magnetic
nanomedicine to the field of cancer therapy; Accomplished several
technology transfer to industry and companies; A successful model for
interdisciplinary research in biomedical materials and nanotechnology
applied for nanomedicine.
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Prospective of “TECO Award”

TECO Technology Foundation is well known for its spirit to cultivate
scientific and technological talents, to promote prospective thinking,
and to improve the society. It is much appreciated to offer me the “TECO
Award” in the field of Chemical Engineering/Material Technology.
Material Science 1is the foundation of technological development
throughout the history in Taiwan. From semiconductor, optoelectronics,
energy, to biomedical technology, we understand how scientists and
researchers working in Materials Science are improving and changing our
daily life. Being as a material researcher, I hope to continuously
develop advanced materials technologies that can have great impact on the
academic community and human society. In my perspective, [ sincerely
hope that TECO Technology Foundation can persistently support outstanding
researchers of all fields and become the role model in the technology and
humanities.

History of Achievements

Dr. San-Yuan Chen received his PhD degree from Department of Materials
Science and Engineering, University of Michigan in 1994. Next, Dr. Chen
was hired as research fellow in MCR/ITRI. He currently is a Chair
Professor/Department of Materials Science and Engineering at National
Chiao Tung University, Hsinchu, Taiwan. Although his research has focused
on ceramics and semiconductor materials, his great interest in
biomaterials triggered him to explore interdisciplinary research in
biomedical engineering and nanomedicine. He soon started to reflect on
how to use nanomaterials to create significant research in clinical
practice. So far, Prof. Chen has been focusing the research field on
multi-functional nanobiomaterials, design of drug/gene delivery system,
drug-embedded biomedical electronic components and stem cells with
magnetic-guided functions and multiple imaging to achieve an efficiently
therapeutic efficacy for stroke and cartilage diseases. So far, Prof. Chen
has published 240 papers, applied 32 patents with 18 patents authorized.
The exciting research work on fucoidan-based magnetic immunotherapy
nanomedicine was later published on Nature Nanotechnology, which is the
greatest success in his academic career. To date, he has already
transferred more than 3 patented technologies to the biomedical industry
and pharmaceutical hospital. Being as a researcher, Prof. Chen says that




1t 1s also important to integrate academic with industry, as well as to
promote our industrial innovation technology.

Technical Contributions
1. Academic Contribution:

Until now, Prof. Chen has published several high-impact journals,
such as Nature Nanotechnology - Advanced Materials ~ Advanced Function
Materials, ACS Nano, and Nano Today. More importantly, one of his most
representative work on immuno-cancer therapy has be published on Nature
Nanotechnology in 2018, the flagship journal 1in the field of
nanotechnology and material science. In addition, he has received
nunerous awards in Taiwan and internationally, including, National
Innovation Award for Biotechnology and Medicine Industry (2007, 2008,
2014), Ministry of Science and Technology, Outstanding Research Award,
Taiwan (2009, 2013, 2016), and Professor Chao-Jen Lee Biomedical Award,
Society of Biomaterials & CRS, Taiwan (2018). He was also awarded for the
Fellow of International Union of Societies for Biomaterials Science and
Engineering (2016) and Academician of Asia Pacific Academy of Materials
(2017). Currently, he is a Chair Professor at Department of Materials
Science and Engineering in National Chiao Tung University. He is also the
Material Coordinator, Engineering and Technologies Department, Ministry
of Science and Technology.

2. Biomedical industry contribution

Prof. Chen has developed the first” Novel magnetic
drug-nanocarrier” and " Nanomedicine platform” , which is a major
breakthrough in clinical cancer therapy. Such novel magnetic-nanocarrier
has the capability to magnetically guide the nanomedicine and deliver
anti-tumor drug to tumor. This new technology has already completed the
patent and technology transfer to BioLite and Biofirst Corporation, Inc.
in 2010 and 2013, respectively. By using breast cancer as target, all the
preclinical animal testing has been accomplished and received very
effective results. Recently, Prof. Chen’ s group further developed an
advanced technology for cancer therapy by using fucoidan-based magnetic
immunotherapy nanomedicine. This astonishing result showed that the
developed immunotherapy nanomedicine can completely eliminate the tumor
cells, providing a huge advantage to the patients as well as a significant
business benefit. This work is a successful demonstration between the




collaboration of academic research and biotechnology industry.

Future Prospects in Research

In the past over ten years, Prof. Chen and his research team have developed
several types of multifunctional magnetic-nanomedicines. These
nanomedicines can be applied in thermo-therapy, biomedical imaging and
guiding, and even integrated with chemo-therapy and immuno-therapy. These
results not only provide a new perspective towards tumor therapy, but also
a novel platform for future development of functional drug-nanocarrier
and therapeutic strategies. The pilot production and quality control of
nanomedicines will be significantly improved and further promoted for the
clinical trial in the near future. Finally, Prof. Chen anticipates that
these nano—carriers can be applied inclinical practice someday, toreally
help cancer patients and contribute to the health of human beings.
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