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BRI VT A Hehk TR 21 a rapid polymerase chain reaction platform, that received
EUA certificate by TFDA for COVID-19 virus detection.
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Prospective of "TECO Award"

TECO Electric and Machinery corporation is a world-
renowned Taiwanese company and founded the TECO Technology
Foundation to promote cultural and technological achievements
that improve the life quality of the Taiwanese people. The
foundation awards senior academics and researchers the
prestigious TECO awards for bridging the gap between academic
institutions and the industry and inspiring young researchers to
follow their footsteps.

The TECO award not only recognizes the awardees' direct
contribution in their respective areas to the companies and the
industry at large, but also values their contribution to the people
and the environment in Taiwan. The award seeks to encourage the
recipients to continue their academic excellence as well as their
effort to create a more sustainable and prosperous Taiwan. The
foundation recognizes the tremendous accomplishment of all the
awardees and expects even greater achievement in their future,

as well as their duty to affect the society at large in a positive

manner.

The foundation invites the awardees as keynote speakers
in its regular seminars for young scholars or students to share
their research experience and passion in academia, as well as
their responsibility to the society. One paramount mission of the
TECO foundation is to create networking opportunities between
senior and junior scholars so that precious experience, passion
for research, and a sense of duty to society can be passed on from
generation to generation.

In addition to duty and legacy, TECO award aims to push
all awardees to lead their teams to achieve even greater heights
in research, better apply their research to industry needs and
problems, garner more international exposure in the global
academic community, and eventually help Taiwanese companies
to gain better competitive edge in their competition with global

companies in the world.

History of Achievements

Since my parents were busy in taking care of their business,
I and my two brothers, Prof. Pei-Jer Chen and Prof. Dung-
Sheng Chen, were all raised up by my grandparents. All of us are
professors at National Taiwan University in Taiwan. We grew up
in a suburb near Taichung city. My grandparents disciplined us
well. We woke up early at 6:00 AM, did exercise, and cleaned up
our house and the public areas every day. After school, we were
asked to practice calligraphy for half an hour daily. Such a training
does make us self-disciplined, focused, and perseverant.

After graduating from NTU, I went to Univ. of Minnesota to

pursue my Ph. D. degree. My academic advisor is Prof. Goldstein,

a member of National Academy of Engineering of United States
and the President of ASME. He was too busy to give any guidance
on my research. Nevertheless, it gave me the chance to explore the
research direction and conduct research independently.

Since Taiwan is my home country, I felt the need to
contribute my knowledge to my country. After my graduation
from Univ. of Minnesota, I went back to Taiwan as the professor
of department of Mechanical Engineering at NTU. Because
Taiwan's government tried to develop their own fighting aircraft,
I was awarded a research grant to improve the performance of

gas turbine engine highly related to the research topic of my Ph.

D. thesis. Unfortunately, the efforts to develop advanced fighting

aircrafts were ended because both United States and France agreed
to sell fighting aircrafts to Taiwan.

I had to switch my research areas from gas turbine engine
to air-conditioning and refrigeration. I did some research projects
on air-conditioning with TECO to reduce the noise of indoor-
unit of split-type air-conditioning. However, air-conditioning
area is a quite mature research area; it is quite difficult to publish
innovative research papers in this area. I decided to switch my
research area to MEMS, biochips and microfluidic devices. I was

able to integrate biological materials and mechanical knowledge
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together to develop biochips for virus detection. My research
achievements in this area was recognized by Ministry of Science
and Technology (MOST) and was awarded with a distinguished
research award. In spite of that, the biochips encountered
packaging problems and the technology for developing biochips
was unable to be transferred to companies for further commercial
applications. In order to apply my knowledge to some commercial
products, I worked closely with Taiwan's companies in areas
of both biomedical device and thermal management units for
ICT devices. I attended international exhibitions of thermal
management units and biomedical devices quite often and found
some niche areas in platform of nuclei-acid detection or heat pipes
for mobile devices. On the platform of nuclei-acid detection, I
was granted an industrial-academic project by MOST to develop
a quantitative polymerase chain reaction machine (Q-PCR) with

General Biological Corporation. This development met a major

obstacle which might infringe the patent held by Roche. In an

accidental occasion, I found a unique approach by using natural
convection mechanism to replace the thermal cycling process
in traditional PCR machines. It tremendously saves the time to
duplicate amplicons that are used for DNA detection from one and
half hour to 15 minutes.

In the beginning, Prof. Pei-Jer Chen (a professor at Institute
of Clinical Medicine of NTU), rejected my idea because of
its simplicity. After half a year effort, I and my Ph. D. student
have proved that this technology can detect virus with not only
high sensitivity but also excellent specificity. Prof. Pei-Jer Chen
persuaded the president of Medigen to provide financial resources
to conduct further research. Later, I submitted the applications to
NTU to file PCT patent. However, it was rejected by NTU due to
its simplicity of technology again. Medigen decided to support all
the application fees to file the PCT patent. Nevertheless, Medigen
decided not to develop this platform even that the patent was
granted by the United States Patent and Trademark Office. The
objection was from the core team of Medigen for developing PCR
platform because of its simplicity again. Instead of developing the
platform by Medigen, the patent was transferred to GeneReach
Biotechnology Corporation. GeneReach successfully developed
the rapid PCR platform that was granted the first EUA approval by
TFDA for manufacturing the PCR platform to detect COVID-19
virus. All the above gave me a great lesson that it is not an easy
route to turn the research outcome into commercial profits.

Without persistence, there is no chance to be successful. Our
technology for developing PCR platform was denied three times

by my own brother, my university, and my financial supporter and

eventually was applied into commercial products because of my

determination of not giving up.

Technical Contributions

The main research contributions are divided into two areas.
The first area is related to thermal management technology, for
example, the thermal performances of heat pipes and nanofluid, and
the effects of nanometer surface modification on boiling and cooling.
Regarding academic publications, my innovative techniques and
creative ideas remain the far and away leader as well.

The second area is the detection of biomolecules. It is
the first domestic biochip of using CMOS chips and E-Beam
technology on the detection of biomolecules. As for DNA
amplification and detection equipment, single temperature-
controlled natural convection on polymerase chain reaction (PCR)
mechanism is discussed. Meanwhile, a series of papers were
proposed about the technology analogous to Roche's quantitative
polymerase nucleic acid reaction (PCR) machine for quantitative
DNA detection, which bring great contributions to the nucleic acid
detection for the COVID-19 epidemic.

The nuclei-acid detection (Nuclei-acid detection) research
result with the natural convection mechanism has been transferred
to two manufacturers, Medigen, and GeneReach. After the patent
was licenced to GeneReach, GeneReach has developed the
technology into a complete diagnosis product for COVID-19 virus
detection. It was the first Taiwanese company to obtain a nucleic
acid diagnosis machine manufacturing license approved by the

TFDA in response to the Covid-19 epidemic. The company also

donated five automation nucleic acid detection machines to the
National Epidemic Command Center. They are now placed on
the outlying Islands. GeneReach's revenue has grown double in
the recent two years and its stock price has become the king of
agricultural stocks.

The technology for surface modification used in ultra-thin
temperature equalizers or heat pipes is licensed to AVC and CCI,
who rank among the top three in the world in the output value of

ultra-thin temperature equalizers and heat pipes.

Future Prospects of Research

To continue on doing the right thing, we will still focus on
the original research field in the near future. Meanwhile, my team
and I will keep on improving ourselves. First, we will try to make
quantitative polymerase nucleic acid reaction (Q-PCR) integrate
the extraction and purification technology, and to miniature the
technology so it can be easily operated at home. Secondly, we'll
work on the research of ultra-thin heat pipes' bending freely for
the heat dissipation of foldable mobile products. Finally, we'll be
further improving the performance of ultra-thin heat pipes through
basic boiling research.

Besides providing innovative and forward-thinking industry-
academy cooperation research, which brings great contributions
to Taiwanese industries, | am also looking forward to diligently
researching, publishing top journal papers, and spreading social
influence through the transmission of cutting-edge finding.
Simultaneously, I will keep on doing research and teaching to

nurture Taiwanese technology talents.



