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Electrical Engineering
Information

Communication Technology

fEiHE HL
Dr. Chen-Fu Chien

2 2E - DESCRIPTION
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Professor Chen-Fu Chien has successfully developed theoretical and empirical
contributions for multi-objective decision analysis for intelligent manufacturing
and smart production. He has developed UNISON Decision Framework, big
data analytics, total resource management and allocation optimization, and
decision support system. He has demonstrated outstanding contributions via
effectively transferring and implementing his research to empower Taiwan
industries for many years.
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Dr. Ming-Dou Ker
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Long-lasting research on the reliability design for integrated circuits and
microelectronics systems with outstanding achievements. Help many
semiconductor manufacturers and IC design houses to successfully solve the
reliability issues of integrated circuit (IC) products, and to effectively improve
their production yield and market competitiveness.

Bt/ BETR / BRIERH
Mechanical Engineering
Energy

Environmental Technology

JARTE it
Dr. Jyh-Horng Chou
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Professor Chou has devoted to evolutionary optimization algorithms and
artificial intelligence application technology research for long years. His
research results are academic forward-looking and have received international
recognition. He actively assists domestic traditional industries and small-
medium enterprises to develop smart manufacturing technology, and has gained
reputations for his outstanding contributions to improving the industrial

competitiveness.
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Material Technology

B —=JC 4
Dr. San-Yuan Chen
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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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Biomedical Sciences

Agricultural Technology
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Dr. Chang-Hsien Yang
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Finding the breakthrough "P code" model to explain the mechanism regulating
complex perianth formation in orchids. The finding was published and selected
as cover and "Research highlights" in top ranking journal Nature Plants. Creating
novel "Phoenix Orchids" to enhance the value of orchid flowers and contribute
important social impact.
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Dr. Steve Roffler
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Developed the first monoclonal antibodies that specifically bind to polyethylene
glycol, which is a biocompatible polymer often used in peptide, protein and nano-
medicines (PEGylation). These antibodies have helped many biotech companies to
develop new medicines.
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Humanities Award
{Dramatic Art)

S SEE
Mr. Shih-Chieh King
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As a pioneer of Taiwan's contemporary drama, Mr. Shih-chieh King has been
engaged in dramatic performance since 1980s, as a playwright, director, and actor
for classic and contemporary dramas, posing as an exemplary figure in this field. He
stages outstanding performance in both cinema and TV and has become an epitome
of contemporary performing art in the Chinese society.




Biography of Dr. James C. Liao
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Professor Liao received his B.S. degree from National Taiwan
University and Ph.D. from University of Wisconsin-Madison. After
working as a research scientist at Eastman Kodak Company, Rochester,
NY, he started his academic career at Texas A&M University in 1990 and
moved to University of California, Los Angeles in 1997. He has served as
President of Academia Sinica in Taiwan since June 2016.

Professor Liao is an elected Member of the US National Academy
of Sciences, National Academy of Engineering, and Academician of
Academia Sinica in Taiwan. He also received numerous awards and
recognitions, including the Presidential Green Chemistry Challenge
Award, the White House "Champion of Change" for innovations in
renewable energy, the ENI Renewable Energy Prize bestowed by the
President of Italy, and the National Academy of Sciences Award for the

Industrial Application of Science.

WEEASTR 18

His research has focused on metabolism, including its biochemistry,
regulation and redesign. He uses metabolic engineering, synthetic
biology, and systems biology to construct microorganisms to produce
next generation biofuels and to study the obesity problem in human.
Dr. Liao and his team also develop mathematical tools for investigating

metabolism and guiding engineering design. Currently, their main

projects include engineering proteins and biochemical pathways for CO2
fixation and production of fuels and chemicals. The ultimate goal is to
use biochemical methods to replace petroleum processing and to treat

metabolic diseases.
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Professor Chen-Fu Chien has successfully developed theoretical
and empirical contributions for multi-objective decision analysis for
intelligent manufacturing and smart production. He has developed
UNISON Decision Framework, big data analytics, total resource
management and allocation optimization, and decision support
system. He has demonstrated outstanding contributions via effectively

transferring and implementing his research to empower Taiwan industries

for many years.
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Prospective of " TECO AWARD "

The TECO Award has been successfully affecting Taiwan society
via hundreds of outstanding grantee. As Taiwan is facing increasing
challenges, the TECO Award can be enhanced as a platform including
serial Awardee Lectures to strengthen social impacts as well as to
nominate potential awardees of cross-discipline or minority that have

devoted themselves for the sustainability of Taiwan.

History of Achievements

Professor Chen-Fu Chien has received solid training with dual
degrees and Phi Tau Phi Honor of Industrial Engineering and Electrical
Engineering at Tsing HuaUniversity from 1985 to 1990. From 1992
to 1996, he studied MS and PhD in Decision Sciences and Operation

Research with minor in Statistics at the University of Wisconsin-

EIERTEEESR
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DALab@NTHU

Madison, where he had been a research assistant in Center for Health
Systems Research and Analysis for analyzing usage data and survey
of users of the Comprehensive Health Enhancement Support System
(CHESS) to construct the fundamentals for his research focuses of
decision analysis, optimization, and data mining. He was a Fulbright
Scholar in the Department of Industrial Engineering and Operations
Research, UC Berkeley, from 2002 to 2003. He also rececived the
Executive Training of PCMPCL from Harvard Business School (2007).

He joined the Department of Industrial Engineering, NTHU as
Assistant Professor in 1996 and established the Decision Analysis Lab
(DA Lab) with a vision for enabling A+ decisions via empirical studies
in high-tech companies in Hsinchu Science Park as his laboratories in
real settings. He had been an Associate Professor from 1999 to 2003, a
Full Professor from 2003 to 2010, a Tsinghua Distinguished Professor
from 2010 to 2013, and a Tsinghua Chair Professor since 2013. He
also teaches EMBA/MBA in the School of Technology Management

in NTHU. He was a Visiting Professor in Institute for Manufacturing,

2T ¥R AR (AIDC)

"
g Pl MS)

oo

et
STERL

-




BT s AOCE - RIS

A/ PEN /AR

36

37

Cambridge University in 2004, 2005, and 2011 (sponsored by Royal
Society, UK), a Visiting Professor in Beijing Tsinghua University in
2004 (sponsored by Chinese Development Foundation), and a Visiting
Professor in Waseda University in 2005 (sponsored by Japan Interchange
Association Young Scholar Fellowship). From 2005 to 2008, he was on
leave to work as Deputy Director of Industrial Engineering in TSMC
for three years to successfully transform himself with the capability for
dealing both advanced research as well as challenging business. Decision-
making is the most important ability for a manager. However, it is also
one of the least in-depth areas of management. Without understanding
the thinking process and inner world of many excellent decision-makers,
most people can only view the results of final decisions. The ability
for "decision" should be scientifically enhanced, but the knowledge
of decision-making is an implicated wisdom of decision-makers. In

addition to TSMC, he has also served a consultant for MediaTek,

Delta, and AUO to equip himself with various domain knowledge as

the basis for advanced research. "I am very fortunate to have the trust
and guidance of many companies and mentors. Through continuous
learning various analytical methods, I built up a complete thinking
process of decision making. From problem structure, data collection, big
data analysis and optimization to digital decision-making, it provides
a scientific and systematic decision-making basis." His research mainly
concerns the development of better analytical methods including big data
analytics, decision analysis, and optimization algorithms and solutions
for companies confronting with decision problems involved in strategy,
manufacturing, and technology that are characterized by uncertainty
and a need for tradeoff among various objectives and justification for the

decisions.

Since 2011, he has led a grand challenge for big data analytics and
manufacturing intelligence to enhance the yield of advanced Nano-
process for a leading company with six sub-projects, integrating joint
efforts of related functional departments
and DALab associates. Due to the reentrant
process and product mix batch processing
in semiconductor manufacturing,
the flexible production amplified the
complexity of data structure. After various
hardships, DALab team finally succeeded
in developing different technologies such
as semiconductor big data analysis and
diagnosis. Finally different functional

modules were successfully implemented

and thus DALab also enhance their

core competence for employing big data analytics and for various

problems. In 2013, Dr. Chien founded the Semiconductor Technologies
Empowerment Partners (STEP) Consortium to expand the accumulated
analytics technologies to support member companies in different
industrial segments and thus acquire deep knowledge via cross validation
of similar challenges in different domains. Since 2017, Ministry of
Science and Technology initiate AI Grand Project establishing four Al
Research Centers and Dr. Chien has been appointed as the Director for
the Artificial Intelligence for Intelligent Manufacturing Systems (AIMS)
Research Center to integrate cross-discipline efforts to develop solutions
to enhance smart production and digital transformation of Taiwanese

industries.

Technical Contributions

Prof Chien established the "Decision Analysis Lab" for Enabling
A+ Decisions, specializing in theoretical development and methodologies
of smart manufacturing, big data analysis, and multi-objective decision
making. Based on in-depth empirical studies, Dr. Chien create the
UNISON Decision Framework and PDCCCR (Pricing-Demand-
Capacity-CapEx-Cost-Return) to coordinate manufacturing strategic
decisions including as pricing, demand planning, capacity configuration,
capital expenditure, cost structuring, revenue management. He also
developed Total Resources Management (TRM) receiving National
Quality Award. Dr. Chien has built long-term and in-depth collaborative
research mechanisms with leading companies and Hidden Champions
in various industries in Taiwan. He proposed Industry 3.5 for Taiwan as

a hybrid strategy between the existing Industry 3.0 and to-be Industry
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4.0 with disruptive innovations to maintain competitive advantages.
He has validated his ideas with specific values created for the industrial
collaborative research companies. From breakthroughs of specific
industrial challenges to integrative research along the value chain,
Prof. Chien has earned innovative and technological accomplishments,
including publishing more than 170 journal papers including 1 HiCi,
the 2011 Best Paper Award of IEEE Transactions on Automation Science
and Engineering, and the 2015 Best Paper Award of IEEE Transactions
on Semiconductor Manufacturing, a number of USA invention patients
of intelligent manufacturing, earning more than 10 million NT dollars
of technology transfer income for NTHU, 12 Harvard Business
Case Studies including TSMC, MediaTek, and Epistar for enhancing

international influence of Taiwan manufacturing paradigm. Dr. Chien

has received many prestigious awards including the Executive Yuan Award
for Outstanding Science & Technology (2016), the National Quality
Award from the Executive Yuan (2012), Distinguished Research Awards
of MOST (2007, 2011, 2016), University Industrial Contribution
Award from Ministry of Economic Affairs for Individual Contribution
(2009), Distinguished University-Industry Collaborative Research Award
from the Ministry of Education (2001). He is also a fellow of APIEMS,
CSMOT, and CIIE.

Future Prospects in Research

Professor Chien would like to devote himself to address critical

challenges for Taiwan industries via continuing his collaborations with

high-tech companies to drive advanced research developments, while
also supporting hidden champions to accumulate in-depth insights of
business ecosystem and generate his own theories. He also wants to
promote the paradigm of Made by Taiwan via case studies and textbook.
As the Director of AIMS, Taiwan, he will actively promote industrial
collaborations among the project teams and foster vertical integration of
different expertise to enhance synergies of cross-discipline collaborations.
Moreover, Professor Chien believes "Industry 3.5" as manufacturing
strategy suitable for Taiwan and will develop technology roadmap with

various empirical projects for validation. In order to support small and

L
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1
medium-sized companies that cannot cultivate internal analytics teams
for intelligent manufacturing, Professor Chien will take the lead for
startup to realize a company for providing analytics service based on
core competence of Al, big data analytics. The integrated solutions with
Taiwan manufacturing soft power can thus export to other emerging
countries as alternative ways for industrial revolutions and thus become

the niche of Taiwan in global manufacturing value chain.
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Long-lasting research on the reliability design for integrated circuits
and microelectronics systems with outstanding achievements. Help many
semiconductor manufacturers and IC design houses to successfully solve
the reliability issues of integrated circuit (IC) products, and to effectively

improve their production yield and market competitiveness.
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T A PR % SRR A1 1SSCC BRI &Ry 2 & (IMMD sub-
committee) * B4 ¥ A EERTEAE A B R - FUKHIBIIE L -
Prospective of " TECO AWARD "

This "TECO Award" supported by TECO Technology Foundation
has very strict evaluation system, which is one of the few high-level
awards in Taiwan. It is a very honorable award for technical scientific
and/or engineering person who has long-lasting persistence in the
fundamental research and development with great contributions to our
society. The winners of TECO award have been all of outstanding people
in various fields. Among the current news reports with many negative
social events, which often disappointed the future of Taiwan, fortunately

we have the "TECO Award" to present the positive and excellent

achievements of Taiwan, and to highlight the outstanding deeds and

struggles of the winners. The winners of "TECO Award" have built good
models in many fields to the young generations. We sincerely wish that
"TECO Award" plays an important role to guide the Taiwan society to a

right way with a bright prospect and happiness of future.

History of Achievements

In the early 1990s, when most graduated students chased the most
popular digital integrated circuit design and analog integrated circuit
design, Prof. Ker took the relatively unpopular research topic on the
reliability design of integrated circuits and microelectronics systems. At
that time, no one in Taiwan dedicated to this technical field.

After finishing his Ph.D. Thesis in 1993, Prof. Ker continually
worked as a postdoctoral researcher at National Chiao Tung University
(NCTU) for almost one year, and then went to the Computer and
Communication Industry Laboratory (CCL) of the Industrial Technology
Research Institute (ITRI) to be an electronics
engineer, engaged in the design and development
of integrated circuits. With his outstanding
contribution to develop many technical solutions
and patent applications those can be practically
used in the products of integrated circuits, he was
promoted to be the "department manager" in
the VLSI Design Division of CCL/ITRI. During
his working period in CCL/ITRI, he created a
historical peak record in the mass production and
sales revenue of integrated circuit products in ITRI.

After his 5-year work in ITRI, Prof. Ker ever
received couple of offer letters of appointment with

Manager Position from the famous companies in

the Hsinchu science-based Industrial Park. However, Prof. Ker chose to

return to the Department of Electronics Engineering, NCTU, starting
from the lowest level of "Assistant Professor”. After day-and-night hard
working of couple years, he was promoted from "Assistant Professor
(1999)" to "Associate Professor (2001)", and then the "Professor (2004)".
It took only five years to create the fastest historical promotion record of
NCTU from the assistant professor to the full professor. Since Prof. Ker
did not join a certain industry company to get the high salaries and stock
dividends, he later became widely and freely to cooperate with many
industry companies. Opportunity, he can help many semiconductor
manufacturers and IC design houses to successfully solve the problem

of reliability of integrated circuit (IC) products, to effectively improve

the yield and market competitiveness of integrated circuit products, and
therefore Prof. Ker has a high reputation in the world-wide IC industry,
especially in technical field of electrostatic discharge (ESD) protection
design and latchup prevention. He has been an internationally renowned

scholar in this technical field.

Technical Contributions

1. Prof. Ker specializes in the technical field of "reliability design for
integrated circuits and microelectronics systems" for nearly 30 years.
He has been granted with 237 US patents and 215 Taiwan patents,
and published over 560 technical papers in the international journals/
transactions and international conferences. He has successfully helped

many semiconductor manufacturing companies and IC design houses to
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solve the reliability issues of products. In this technical field, he has been
a world-wide renowned scholar and famous expert, and his published
papers have been the must-read Bible for the engineers or researchers
working in this technical field.

2. The electrostatic discharge protection design and latch-up prevention
method developed by Prof. Ker have been listed in the design rules of
TSMC and UMC (the major semiconductor manufacturing companies
in the world) CMOS processes of every generation. Those methods have
been widely used by many IC design houses to develop their IC products,
which equipped into the consumer microelectronics products, such as
notebooks/computers, mobile phones, digital cameras, digital TV's,
automotive electronics, and so on.

3. Prof. Ker founded the "Taiwan ESD Association" in 2001 to enhance
the abilities of the engineers in Taiwan IC industry and to promote the

ESD protection design methods. He had led to host the Taiwan ESD and

Reliability Conference for more than 16 years, and also arranged ESD
Workshops many times in Taiwan to teach the engineers in IC industry
with up-to-dated knowledges and technical skills of ESD protection. In
addition to the fruitful results of academic research, Prof. Ker continually
assists Taiwan IC industry in solving various reliability problems.

4. With the practical contribution to Taiwan's semiconductor and IC
industry, Prof. Ker was elected as the 41st "Top-Ten Outstanding Young
Person in Taiwan", by Junior Chamber International (JCI), in 2003.
With many papers published and patents issued in this technical field,
Prof. Ker has achieved the international leading position. Therefore,
he was awarded as an "IEEE Fellow" by the International Institute of
Electrical and Electronics Engineers (IEEE) in 2008. In view of the
outstanding achievements in technology development (patents) and

academic research (papers), as well as he had really made significant

contributions to the Taiwan IC industry, he was awarded with the "Award
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for Outstanding Science and Technology Contribution" by the Executive

Yuan, Taiwan Government, in 2015.

Future Prospects in Research

The implantable biomedical electronics products will be the
next good opportunity for Taiwan Industry. Combining medical and
microelectronics, the integrated circuit design for biomedical applications
has been regarded as a new medical technology to treat the neuro-
disorder diseases. The integrated circuit chip with biocompatible package
had been implanted into the body to provide electrical stimulation
for neuromodulation treatment. Prof. Ker has developed several
adaptive neuro-stimulators, where the current stimulator can provide

a stable stimulation current for neuromodulation treatment (such as

suppressing the onset of epileptic seizures), even if the impedance of

the implanted electrode was changing. The adaptive circuit design for
electrical stimulation therapy against neuro-disorder diseases, developed
by Prof. Ker, has been approved by US patents . Prof. Ker currently
serves as the director of the "Biomedical Translation Research Center
(BETRC)" of National Chiao Tung University, and leads the inter-
disciplinary research group to develop the implantable biomedical
electronic systems for neuromodulation treatment. Starting at 2018,
Prof. Ker has been approved as the Leader for the 5-year Project of
"Center for Neuromodulation Medical Electronics Systems" from The
Featured Areas Research Center Program within the framework of the
Higher Education Sprout Project by the Ministry of Education (MOE)
in Taiwan. He will continually lead the research group to actively develop
technologies for implantable neuromodulation medical electronic
systems. Currently, Prof. Ker is also serving
as the President of Taiwan Engineering
Medicine Biology Association (TWEMBA)
to promote this new bioelectronics
technology for being one of the high-
value emerging industries in Taiwan. Prof.
Ker also serves as an Associate Editor
in IEEE Transactions on Biomedical
Circuits and Systems, and a member
of the International Technical Program
Committee (IMMD sub-committee) in
the INTERNATIONAL SOLID-STATE
CIRCUITS CONFERENCE (ISSCC) to
select the technical papers for implantable

neuromodulation medical applications.
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Mechanical Engineering / Energy / Environmental Technology
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Professor Chou has devoted to evolutionary optimization algorithms
and artificial intelligence application technology research for long years.
His research results are academic forward-looking and have received
international recognition. He actively assists domestic traditional
industries and small-medium enterprises to develop smart manufacturing

technology, and has gained reputations for his outstanding contributions

to improving the industrial competitiveness.

RS

N

jll

B#MRAMHBAKALLARTLAMAOT & - AHRABA
HEE A HHALFAAKE - REAKR - R X
WHEZ > R EHAHEAAEE R - BBHEBH 2R
2RAAGEM AL L RATHEM HARERE  HALLRYS
DR "TRAR AR DUAEARREA - FH AR
HEARGA  RMEHVELR IHEBB B LLM2 LR
LUARYE MEERB L RO ALLATHTA ART
KO- A ABWELL S < HRUUYE > HHolndd
AE FHADER RBAME BRERE




AP — 0% MATHLEUABRERRAZED
BHAEAL - Z+25% AZFEULER - Hat+EE
TBMERABRALALIHAE  BAAGE OISR RN REE
RAOTH% > ARANAF I HLAMTERLTEREE > #
Aed EHMEMTARPLAE HBLRAY - RFEBH4
ARTHAS > A2FAMALABAEHE2HRLTRALE
o TRABREE NPT LRELRI) LB ELERAR
ip BIELLHAMBBRE ABALTHAERZTRBARY
RABBBASLHRILAHE) L ARFABEGBHA AGA

 {HA SR YE S R RS

EAFxPd Loi2BER AR A8/ HIAEARPELE
R A HESRT -

REA G T LIRSy 5l 2y it N\ 7 52 3
JEZR R A R R A i = SR - R = B A B
BHEDIE EREA - B BRI NEERER - HEZEIR
RESRAERE R EACE —MIREL ST > Eigw ~ MY~ $misE
HRERAL » IR SRR H IR/ NERERSE - Ry
INE R T RERR RS - RIRRENACRE > fERERESE L

R AEATIRE S - FEARERIARR E 0 BRI EEAR - REBIAT R
PE LTS R IAK » IR AR S 2
e TP o W@ YIERT o DRk REEROEERE
PR - KRR HE] TIFPE ) B - BEE T RKIER]
THERHIEAE -

B = IRf - RO BT HE - MEE] ke BHAEA
AERRE R RN E R > T EEA B RE &
DIRTEARE H CEREA R - BREAIITRRGERE 1 s
RANTASFEEE - 0 HAREAMAREN ~ 2047 > FREAHG
HIEHRWRGE - | EESEE EAVREE - B ek %
TEHER BRI MRV ER 51k - | BB RS R A
RERS - ERFRAE L84 - MERIRIOM - (52 - K%
AR - ) E BRSO o R R EIRE LR e R
ETH (BOLEERBIRERTS ) - BRI AR T K20
ERLEG SR nT DU _EAER ISR R B 5t - [(RIb AR
RS R e TR - B2 TAFEREILIE 2L - J] 272N bt m] 2
P A= S35 R T WA B FEAI LA - 3
HBRE S i Semh - Bk o " EATIEE AR
IREEERNATES > BRINEIRBILZNE 1« AIRAZEERD > FRE
AERETRE, -

RERFI AP — R LR AR AT AT
JAEZEBRAKE LRI TSR FrE ARS8
ACHIR o oM T 1l S FECBR T e T < SEEIR TR - RV BT 28

64

RN / IR E
TR [ IR

REAEMN S L SRR TEB RIS > EREER - TREN
—RZERA ) - KL - A RERGRTAITT TAE - 530 £
SR F]EIEEST T i S R [ 2 HE A v B T RO 5
G- BREE R - B s A A - LB AR T
T > BRBEAR R o KR AR HE SR T BB RERT - M IRAE R A
EEEL REZ
RIS LR
1

R IR

YR 0 R
5 DA 1 o AR F
% LIRS T

65




T TR OB - R
bR / REJR / BRBIRH

66

FERLEAT 1 H > FriAME - AR R LG > W]
DIZ /i TH8EE2E > AN EBhERE R T-5E - MUY ToChuREIAl -
AP E AR IR SR - I H—RIMBEEEEE T HRED
HEEHBREE ) o BRSEEHRE - M T ZRIIAIH

R SRR BB E RIS I TR -

EEWRBF TS SRR SEA L LRRAMNE A

JEl B ZEAE R e TBUERREYH—4 > tPILIRSR RIS -
IRFA R EALA RN B IA R f R H B L ATRE IR ik > JRER A
ELBREH - BINRMAGRESM A GERD) - B IMES
SR = e TSR SO R R TR R BRI LR ER S —FTRR
SO SRR | R SRR B T AR BRI B - T RIS R R
EHEE N L ERA ISR ST ) o FERRAEE
REEE WHAETHENBIETEE > My edcl gL - WH*

i
maw TN

e oamd(l

ERRIIAEL BRI L o A AR I T AT
Pt > FrRJIEB MRS - e E R LRSS A A - Pk A28
REL TR B HBIBNUE - KEH & - BT IR EER
TFELIEANER - B T ER ) AL EEE o d HEA LA
EHIREEE - KA - SROEEEI R TS > thER T DU -

IR R G IS RO WE T2 B =0 2 A 1N B R SR AR L

FZEZES > thEE R =T A5 WA R Ea it
FekRf e - AEBE SRR o ML - BB AR
YT HRA ST TS - TR B A i S A RE B RAE —2LE
TEATIT] > ARG RS BUE TR
BEAE § o RERR R S B B P AE B IR B SR - BT TEA S
—EEFEHTAIRR - MREA T/ - SCGERR R E LR EEEE
Fs -

ST

s R L] L L]
— e gt

TEREST AR
e reiaReey gu

TG TR LR R RG> AR
PR RIEA o R A ZRZERY 2000 SFBHAGHIIE
BAEREAINIEE BRI RS — e R 1
A fstia T sEE H - RimAEBGE R 2 AR
DR o R R R R - R SRS
fllzE P IRF e - MRS IS DI - (BB AR Bk
A B TRERS  FORAE G BRI Fe R PR EE T
TAE > ARAHENR B S AR WU SERE H - £ T/FR
B ZRIVIE DL - A E A B B e
EEPEESR - BT AEEBERERES > AER
W T B S TRR I b FE A SRR DRI R BT - At
BHWCEEE S - AV LA RIS EZ SN
REBIFEERAE R ZBORAER - T FERy 7 & i TAE
T o AR AR AR S AR Fe A T 5
TR TR > MR - ARGt TAEHRRIRTSTE R
BAER A — (AR EL A o O TR T _ERVEERE - PR L ~ BB
FEEIR = T BR324 -

I AR AL REEFTAE e HE k2 SR

JEl BTSRRI %12 2 A NN - RIS AR E 5174
% FRIEENRALERINREEAE - Sk &2 8 26 H
SCEIR AL - WA B H SR LB > SRS - 2002 4
JEEMEE LRI AT 1A > Y TR A TRl RS R
o DHIFTH R RGETR AR HR LR SRR
e -

IR R AL — A H R TR SRR > TR bt
TRAEMRER TR EREEBAEUSGE - B A IR T =

KixtEfbs @ 8% B - iR e EdEE AL &t
e#bEZ B - HEMRA M  stBiR2 R Misr - 2%
FBEAAKATGED - ZER—EEEE - 55— HAE A A s
FT AZEE AT -

JARZERRBIIN TR REC R EEER - BRI
ELDUAE B S I B TR EEE I A ARl E AR - Rk
FSRS B 23 > 75 LR O - ey S S B AR Pl B2 E
HAR R R R R EAPRERERSR - A RESCRSER DL
I - BGEEIEAR > NEHEHPEARE R - E E B B AR
W EEMEERERE - S "REREL, -

R TEE W AR T RS S R AT
DARTRFERR eI B i - AR Rt B AE M B RTR 924



BT s AOCE - RIS

Bk / REIN / BREEREE

68

69

AR AR B OB A B AL Bl - R LBl 5%
DRAESERTRE 5 (R Es@ s - Al BEan R IR A 2 — IUEE -
BERZAYT - BMFFES)) K@ TES B - e RIS
BEE > T HIEITEEHEE R BMIEE EEREMSE
TR et B R AR - I BT ASEE - BARRIIEALRG S - 476E
HERIIEER - KL - FRZEZ Ry - ERiEEE - Ak
LR A AR E - N EAE R4 - Rt pasn s -
R AESEMIE - M4 A B T253E  faE ik 2R R
RE T REI S ST SR ARHBR R o PR AR IR R AT
DUfgasssm - MiieHcE R EREIR S - T HRgRRiEh - AL
HHEREE% -

TEE R iR A S e MRS o TR
FIREET RS 7 - FIRZE > RIBMAVEIS > HHb3Em
MR - e —EEA B R L TR R R LA B
R SERRKIREHEREREUR T K - BRI JolR 2R b
PREESEMIERY T3 AR AR S o AR T DUEOR TR
TR AR EEN T L — » AIRAA T TGS > B
BEHEI > EEES ?

JEZERR TR - BIER R S R AE A - T
—HESR A RS - Ml AR SRR wE - 35 S
FFE AR B PR i — = R R R R R RS > Beifr AR B e SR

e 2 T st ey o sets

R B TR SRR REN 7 L USES MDD - A2
Pt SRR - ME SR A A —E R G tET = - ER
HIRE TRZEFESE - SERA REIERREE  HEEE R
IRHY B TAHRATEM T80 008 E - TtezifERsER —i
s [k A

34T TiBR5ER HAEREE | A #R

FEAAGER | o RERADESTEER - BEA#E TEK
Sesk 0 (HAEDRSESR ) - FERKH  FRAESAEREC &M
fafhers > AR A E RS - AF K T hEHEMHER - s

Fo > MEREIREEREH OS] - AT J1Roe3E - HZReE
Elidy - (EARERHIR —E 25 3% Whsatigrtge - THEK
SERAILIED > (HAZDNRSESS > MDA HEE  iREENTE R
thEYEE T o EENEA S EET U AR - AR
[ETREATHREIRF » 55 Ty R SE SERIIR DRI -




BT s AOCE - RIS

Bk / REIN / BREEREE

70

71

B OO ) MR

BGEEPPLLDERERABHBAY ST NREELR
Wit s BRBLALLAREFT R PABRLES L L LR BB
RAEXEARFLLELANAM BRAENT L OEORRET S
Bh; GHERLERENTRMAAL > JBHAFTFEH R EH
BEAERY ARALERP) RACHEAER LORES
LAREBGRER - ZERGE: R2 S BRA R TRELAN
Ao ZQALEAERARA > BRI RERHEERD AR
K Bhd o "TRAK, ARARPABRDELLERFHERL
AR RAAE - Ak, AMBHYRESH "RALE, 2L E
LFRGBBRALLMNER BB IS A LGBV ALEH
Bzmpnglé 2HEGBRALBEHVBMGRURRE > R EEE
TALRABA -

DI

=T ALK > BEEBIRTIIE LIRS 2
B BB | MRy ST R R A g i Bl - D
PERTHER A SR R MBS 2 BT T L VE Ry b Bh A SR IR 2
il - ARSI E S G VEET 3 - R SEE B IR R R A
b DRSS B R A I ESERITRE T - B IE SRS A%
HEERREE e AR 2 B A SRR/ NS - il
DAFERS A i TAF Ra o7 b TRIER A R RE - F Fo i 19 SCAI 92 R
R o (EFR AR o 3 B SE A TR/ N SE TR AT 2 R
xR REH R AU IRE © KL » flBi%a7% A Artificial Intelligence
(AD) ~ Computational Intelligence (CI) $ 7 48 ¥ 1 22 Evolutionary
Optimization (EO) FYEEBEEIHFTIFFE TAE » WFFERR 8 IEEE
LR E LA LT - HURF T 2 EO Biffi » A& AL/CL £l

A G o TSR R g R SR T S TR
BEERAIT R - R S By > SIS S o BRI B E
FENWT R E - HEEERNERREREE > %
LIS - R TR RO AR S H 1]t 22
ARV IR - RBHEERE " BHBONEIEREL " (RS - %5
IEWPFRECR - ERZBIESH e B E i - 5SS [EEE Computational
Intelligence Society JNff* T Website [ [ M > i J31] ¥ 35 Jo] 2352 7y
FTEEF A S« " B BEE N " TR AT RS S
Fe T2ttt o < #8 Thomson Reuters ISI Web of Knowledge * Essential
Science Indicators AL ET i &5 FEIEIR EH 4/ EO J7HEY SCI
SO SRS Ry v BE# S | G L (Highly Cited Papers) » Hirfr 2 5
SCIHIGm AR " TS " (Top Papers) » BH/RFIEEZ T
FeR AR BB AT E R -

ELSE RN i

JEL 5152 I FH P bt 8 o TR SEE L AL 5B (AEO > Advanced
Evolutionary Optimization) Hefli + & Euftir A T8 | 2537
SOl - W BhEE A SR B R S " RO RN iR
PR R BT RS B E ST 28 S K~ PRI 5 e Bl E
1] 52 % 25 &% IEEE Computational Intelligence Society (IEEE CIS)
Industry Liaison Committee Mifza A8 (Highest Rank) - E#EE T4
BRES—17 5 SR¥ESEE] IEEE CIS Website HYEH - FillHis " &k
SOER " AR R KRR T 2% Computational
Intelligence ~ Smart Manufacturing 2H 35k . BB 68 FLEE + HBF 28 Ek
R RESMAEEEERE G EM - mEEEEETT o BE
A R E] Springer 72 2015 4 HIFR:Z & "Recent Advances in

Swarm Intelligence and Evolutionary Computation” H1$g F| H Fij 4 Bk




BT s AOCE - RIS

Bk / REIN / BREEREE

72

73

£ Hybrid Metaheuristic Algorithms 7 Bff 2 b - 32 2 EREH
BB SE R Popular Hybrid Algorithms » 55 —42 5k 2 R ZdZ A5
[ B it i 8% .2 Hybrid Taguchi-Genetic Algorithm (HTGA) « 7EiR &
AR i SR 2 W B P DA R i b2 EREE T B  ir
JE RT3 S QRIS T e SR+ 7 2 gl I T B 7 S P S A%
18 5 43 BUIHEHETE s 2009 ££ K 2012 45 b3 R B B B il 42 48
(Science and Technology Yearbook) . BRIF ey T F Y B B ER T Y,
ko RBIAT A LB L Rk U L FHER (LIS B R B
FIERIR - PREBINIMEE - SRR FEAS ~ v LB
#% + IEEE Outstanding Technical Achievement Award ~ IEEE Fellow
IET Fellow ~ HhEJBEME T2 22 & & £ (CSME Fellow) ~ HhHEREIH
B LR 2 & & 1 (CIAE Fellow) ~ Hpa R 8] 5 B L 2 g g 1
(CACS Fellow) ~ H1[gd A2 Al & GEH) TAZ B AE ~ HhEd b 72
B TREHURESE - hEIER TS G G R TR RIS -
rhE [ E R R e L R ~ rh I B e )
Pt T 24 « B IEEE CIS #Y Fellow Committee Member % 5 2 %

ol

¥

R -

RN

Wi

B PER B R B G S B S A SR A ELL - AR
SRRV TR SRR TR HEETEIER IRAT - BT R
SR EATFeps Ay A OER B B SR Bl AR R B - (R b B Y
S ROG IR B b S - Bl R A S R L s
71 FREER RN LS - ERRE LR -

Prospective of " TECO AWARD "

We all hope that the "TECO Award" plays an important role to
(i) continuously expand its influence and catalytic effects by rewarding
scholars and experts who have contributed to industrial practice research
and development, (ii) evoke scholars and experts to paying attention to
the interaction and cooperation between academia and industry, and
(iii) motivate scholars and experts to actively researching and developing
industrial innovation technologies for promoting that the high quality

industry in Taiwan is created the developed..

History of Achievements

For more than 35 years, Professor Chou has been adhering to the
educational mission of the technological education system. His research
emphasizes both academic theory and practical application. He leads
the research team to apply the technology they have developed to assist
the traditional industries and small-medium enterprises. Thus, the
traditional industries and small-medium enterprises can improve their
competitiveness. Professor Chou cultivates the professional and technical
capabilities of the students through both performing the technology
R&D of industry-university cooperation and integrating the industrial
practice R&D results into teaching materials. Professor Chou has directed
many part-time master and doctoral students. Most of them come from
traditional industries and small-medium enterprises. He asks the part-
time students to solve the problems that need to be solved in their jobs
as the research topic of thesis/dissertation. In the process of guiding, he
found that traditional industries and small-medium enterprises need
to solve many problems related to optimization problems. Therefore,

he began to work for the academic innovation research of Evolutionary
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Optimization (EO) in the fields of Artificial Intelligence (AI) and

Computational Intelligence (CI). The research results have been
published in prestigious international journals such as IEEE Transactions.
He combines the developed EO technology with other methods of
AI/CI fields to lead the research team to assist traditional industries
and small-medium enterprises to developing smart manufacturing
technologies. He successfully assisted traditional industries and small-
medium enterprises to increasing their competitive advantages. Professor
Chou has been recognized for his achievements in assisting the industrial
R&D works, and has made outstanding contributions to the industrial
technology development in Taiwan. Thus, he has won numerous awards
and honors. Besides, his industry-academia collaboration research
accomplishments were selected for being reported in the Engineering
Science and Technology Bulletin of Ministry of Science and Technology,
Taiwan, and his academic achievements were also reported in the Sci-

Tech Vista of Ministry of Science and Technology, Taiwan. His Research

Accomplishments and Industrial Success Story have been selected to
become the first Industrial-Success-Story to be reported in the IEEE
CIS website. According to Thomson Reuters ISI Web of Knowledge,
Essential Science Indicators, about his EO research results, his 4 SCI
journal articles have been listed as Highly Cited Papers, of which 2 SCI
journal papers are also listed as "Top Papers”, which shows the academic

innovation contributions of his research results.

Technical Contributions

Based on the IEEE Computational Intelligence Society (IEEE CIS)
evaluation, Professor Chou's "industrial application success story" by
using the HTGA-based technique has got the winner of highest rank,
thus being chosen as the internationally-only industrial success story
being promulgared in IEEE CIS website from 2014 to 2018, also the
first industrial success story being reported in the IEEE CIS website. This
has shown his contribution and impact at industrial application research.
According to the book entitled "Recent Advances in Swarm Intelligence
and Evolutionary Computation” published by Springer in 2015, the
Hybrid Taguchi-Genetic Algorithm (HTGA), proposed by Professor
Chou, was ranked as the first in the popular hybrid metaheuristic
algorithms, which have been published in the literature. Research
accomplishments on the "Hybrid Evolutionary Optimization" and the
"Evolutionary Multi-objective Computation” were selected, respectively,
for inclusion in the 2009 and 2012 Science and Technology Yearbook
of Taiwan as one of the important academic achievements of National
Science Council of Taiwan. Due to fully recognizing his distinctive
contributions and lasting impact to the academic and industrial fields,

he has received numerous national and international awards and

honors including Distinguished Research Award from the Ministry
of Science and Technology, IEEE Fellow, IET Fellow , CACS Fellow,
CSME Fellow, CIAE Fellow, IEEE Outstanding Technical Achievement
Award from IEEE Tainan Section, Distinguished Electrical Engineering
Professor Award from the Chinese Institute of Electrical Engineering,
Distinguished Engineering Professor Award from the Chinese Society of
Mechanical Engineers, Distinguished Automatic Control Engineering
Award from the Chinese Automatic Control Society, Distinguished
Engineering Professor Award from the Chinese Institute of Engineers,
Distinguished Academic Contribution Award from the Taiwan
Association Systems Science and Engineering, and Academic Award from

the Sun Yat-Sen Academic and Cultural Foundation. He was also invited

to be the IEEE CIS Fellow Committee Member.

Future Prospects in Research

Smart machinery and smart manufacturing are the important
focus of international/national industrial development. Facing fierce
global competition and industrial development needs, in a couple of
years before retirement, Professor Chou will work together with mid-
aged scholars/experts and young students and continue devoting to
deepen the researches of academic theory and industrial technology in
the smart machinery/manufacturing field. Professor Chou will continue
leading team to assist industry of Taiwan for strengthening industrial
competitiveness, and let academic and technological strength of Taiwan

be internationally influential.
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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 7 in the field of Chemical Engineering/
Material Technology. Material Science is 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, I 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
it is 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 in
the field of nanotechnology and material science. In addition, he has
received numerous 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
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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 in
clinical practice someday, to really help cancer patients and contribute to

the health of human beings.
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Prospective of " TECO AWARD "

Agriculture is the foundation of our country, but it is obviously
less important than other fields of science and technology. In order to
increase its influence and gain attention, in addition to the hard work
of researchers engaged in agricultural biotechnology, the participation
of government and domestic private enterprises and foundations is also
important. The TECO Technology Foundation is the leading foundation
in Taiwan and has been highly recognized by the public through its
devotion to promote various domestic technologies. In the past few years,

the Foundation has added "Agricultural Science and Technology” to the
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TECO Prize Project, which represents the willingness of the Foundation
to exert its influence on the promotion of Taiwan's agriculture and is full
of encouragement for researchers engaged in agricultural biotechnology
research and development. It is expected that the Foundation could invite
the past TECO Prize winners in "Agricultural Science and Technology”
category to organize a series of social education lectures and activities on
the prospects and development of Taiwan's agricultural biotechnology. It
will further arouse the government and society to pay more attention to
Taiwan's agriculture and enable Taiwan's agriculture to reach the ultimate

goal of sustainable development.

History of Achievements

The study of flower development and senescence is a very
competitive field in the international arena. In the past, relatively
few studies for plants with specific flowers such as orchids have been
investigated. Since back to Taiwan in 1994 as a professor, I wish that I
can help to attract more international attention and make a significant
contribution in flower industry in Taiwan.

My lab used orchids as the main research materials since the
value of orchids is high in both local and export flower market and is
representative of Taiwan native flowers in the international arena. The
orchid industry demands flowers with more diversity, flowering time
and flowering period can be controlled etc. Thus, I have devoted most
efforts to develop search strategies and methods to solve the problems for
orchids. I hope that our achievement can further promote and improve
Taiwan's orchid and agricultural biotechnology industry.

Through the study of flowering time, flower formation, gametophyte

morphogenesis and flower senescence in orchids, lily ~ Eustoma and

model system Arabidopsis, many important genes have been functional
analyzed. The results were published in reputable journals and selected as
cover story for six times. Our achievements have been widely recognized
and awarded by several important awards, such as Outstanding Research
Award from the National Science Council (NSC) and Ministry of
Science and Technology (MOST), Academic Award and National Chair
Professorships from the Ministry of Education (MOE). We are very glad
that our achievement significantly improves our academic standards in
Taiwan and enhances our international visibility. The patents for the
genes we investigated were obtained and will be used directly in the

practical application for flower industry.

Technical Contributions
1. The novel finding on orchid perianth formation
Paper regarding the finding of a P code model to explain the
perianth formation in orchid flower was published in Nature Plants
(2015) and was selected as Research highlights by Nature Publishing
Group and as May cover for Nature Plants. In an accompanying News
& Views in Nature Plants states "This greatly extends our understanding
of the mechanisms leading to the diverse forms of orchid flowers". This
novel finding attracts broad news attention worldwide, including both
domestic and international news report, and significantly enhances
Taiwan's international status and visibility in orchid flower research.
2. A significant contribution in flower organ senescence and abscission
Identify the novel role for MADS box gene Forever Young Flower
(FYF) and its downstream gene FYF UP-REGULATING FACTOR 1
(FUF1) in regulating flower senescence and abscission by suppressing the

ethylene response. These findings were published in The Plant Journal
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(2011) and Plant Physiology (2015) and the function of FYF was patented.
This novel finding has great potential for agricultural applications and
attracted broad news attention from domestic news report.
3. A significant contribution in male sterility in plants

We have identified and characterized DEFECTIVE IN ANTHER
DEHISCENCEI1- (DAD1-) Activating Factor (DAF) and an NAC-like
gene ANTHER INDEHISCENCE FACTOR (AIF) in controlling male
sterility in Arabidopsis. We found that DAF and AIF controls anther
dehiscence by regulating the genes in the jasmonic acid (JA) biosynthetic
pathway. Our findings reveal novel molecular mechanisms functioned
upstream of JA signaling during anther dehiscence. These finding was
published in The Plant Journal (2013) and Journal of Experimental
Botany (2014).
4. The finding of novel function for AGL13 gene in controlling

gametophyte morphogenesis

We have identified AGAMOUS-LIKE 13 (AGL13) gene as a

putative ancestor for the E functional MADS box genes which specifies
male and female gametophyte morphogenesis in plants during evolution.
This finding was published in The Plant Journal (2014). Importantly,
this finding was chosen by Editor-in-Chief of The Plant Journal as the
Featured Article and the cover story for the issue.
5. Contribution to the application of the flower industry

His achievement was recognized and appreciated by the Ministry
of Education (MOE) and was selected as the representative achievement
in " Agriculture research ; at " Achievements Exhibition for Aiming at
Top Univesity (ATU) program during the past ten years | , held by MOE
in 2015. The novel "Phoenix orchids" created by Professor CH Yang was
invited to exhibit in 2016 TIOS (Taiwan International Orchid Show)
and in Taichung World Flora Exposition (2018). "Phoenix orchids"
attracted the media and orchid industry's attention and surely has great

impact to flower industry and significant contribution to the society.

Future Prospects in Research

1. Comprehensive analysis of the mechanism controlling perianth
formation in orchids.

2. Comprehensive analysis of the mechanism and genes in FYF regulatory
network in controlling floral senescence and abscission in plants.

3. The achievement we obtained will be used directly in the practical
application in valuable ornamental plants and valuable crops in
controlling their flowering time, flower shape, flower senescence and male

sterility.
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Prospective of " TECO AWARD "

TECO Electric & Machinery Co., Ltd. established in Taiwan in
1956, has grown to become a leading worldwide business. The TECO
Technology Foundation and TECO awards were established in 1993
to encourage individuals in Taiwan to achieve excellence in science,
technology and the humanities. This award is very important to the
scientific community in Taiwan because it emphasizes the importance of
strong fundamental science and knowledge to the subsequent translation
of ideas into practice. The TECO award therefore promotes social
progress and forward thinking by inspiring innovative research, leading-
edge technology development, and visionary achievements in the arts
and humanities. By recognizing the importance of both science and art,
the TECO award emphasizes the co-dependency between the mind and

heart required to achieve a balanced, healthy and vibrant society.

TECO can further contribute to Taiwan's development and welfare
by creating more opportunities for scientists to interact with the general
public to ensure general understanding of the scientific process, how
tax-payer money is being used to advance technology and industrial
development in Taiwan, and provide concrete examples of the societal
benefits afforded by both basic and translational research. TECO may
also consider playing a role in encouraging students to pursue a career
in science and research to ensure the future sustainability of high-tech

industries in Taiwan.

History of Achievements
I grew up in a rural area of Washington state. Times were different
then and I worked every summer starting at age eight doing different jobs

including picking strawberries, delivering newspapers, helping on a dairy

farm, taking care of the
grounds on a golf course,
and measuring air quality
in a paper mill. I attended
a local community college
and was fortunate to
meet excellent teachers
(Ronald Swartz and Gene
Schermer) who sparked
my interest in chemistry
and engineering. I
transferred to the
University of Washington
in 1979 and graduated
Summa cum laude from
the Department of
Chemical Engineering
at the University of
Washington, Seattle in
1981. I had several job
offers in the oil industry,
but was again fortunate to receive the encouragement and advice of
a professor (Dr. N. Lawrence Ricker) to apply to graduate school. I
decided to attend the University of California at Berkeley where I studied
under the guidance of Professor Charles Wilke and Harvey Blanch in
the Department of Chemical Engineering. I published seven papers
about a process to generate biofuels by extractive fermentation process.

Surprisingly, these papers are still being cited even after thirty years. I

also studied Chinese language and recent Chinese history for personal

interest, so when I graduated with a Ph.D. degree in 1986, I came to
Taiwan to study advanced Chinese at the Stanford Center on the campus

of the National Taiwan University.

I met Dr. Ming-Yang Yeh at the National Defense Medical Center
during 1987 and subsequently became a post-doctoral fellow in his lab

where I worked on monoclonal antibody therapy of cancer. I started
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research at Academia Sinica in 1991 as an Assistant Research Fellow
and became the Coordinator for the Cancer Division in the Institute of
Biomedical Sciences at Academia Sinica in 2016. My research interests
include monoclonal antibodies and antibody engineering, T cell receptor
signaling, directed evolution of human enzymes for the treatment of
cancer and rare diseases, targeted nanomedicines and prodrug therapy.
I have mentored more than 30 graduate and post-graduate students
and have published more than 135 papers including articles in Nature
Communications, Science Translational Medicine, ACS Nano and
the Journal of Immunology. I am a co-inventor of more than twenty
domestic and internationals patents and am responsible for over 500
commercial licenses and material transfers. I received the Outstanding
Research Award from the Ministry of Science and Technology in 2017
and the "TienTe Lee Award" in 2018.

Technical Contributions

Dr. Roffler's lab created the first monoclonal antibodies that
specifically bind to polyethylene glycol, which is a biocompatible polymer
often used in peptide, protein and nano-medicines (PEGylation). These
antibodies revolutionized how PEGylated medicines are analyzed on
the bench and in the clinic. Due to their usefulness, Academia Sinica
has licensed or commercially transferred anti-PEG hybridoma cells
and antibodies to more than one hundred companies and laboratories
throughout the world including well known biopharmaceutical
companies such as Roche, Pfizer, Teva, Amgen, Merck, GlaxoSmithKline,
Bristol-Myers Squibb, Lilly, Biogen, Astellas, Johnson and Johnson,
PPD, Charles River, ICON and Novartis. The antibodies developed by

Bing-Mae Chen in Dr. Roffler's lab have been used to accelerate the

development of new medicines including PEGasys (Pegylated interferon
alfa-2a) for the treatment of hepatitis B and hepatitis C, Mircera
(PEGylated epoetin beta) for the treatment of anemia associated with
chronic kidney diseases, and Somavert (a PEGylated growth hormone
receptor antagonist) for treating patients with acromegaly. Dr. RofHler's
lab also created recombinant humanized anti-PEG antibodies, which are
currently becoming the gold standard in the biopharmaceutical industry
as reference standards to assist in the measurement of anti-PEG antibody
responses in patients receiving PEGylated medicines. These antibodies
help companies increase the safety and efficacy of their PEGylated
medicines. Dr. Roffler also co-invented technologies (with Dr. Tian-
Lu Cheng of the Kaohsiung Medical University and Dr. Patrick Hsieh
of Academia Sinica) that utilize anti-PEG antibodies for the targeted
delivery of PEGylated peptides, proteins and nanomedicines (published
in Science Translational Medicine and Nature Communications).
These technologies have the potential to improve the selectivity and
efficacy of drug treatment for patients suffering from ischemic diseases
and cancers. One of these technologies has been licensed by a Taiwan
Biopharmaceutical company whereas the other is under negotiation for

licensing by a startup company in the United States.

Besides his work on anti-PEG antibodies, Dr. Roffler's lab recently
invented a general chemical approach to actively load and stably retain
potent anticancer drugs in nanoliposomes (biocompatible nanoparticles
made of a lipid membrane and an aqueous core). A major bottleneck
in the effective use of nanomedicines to treat cancer has been caused by
the tendency of highly potent drugs to leak from nanocarriers, which

decreases the amount of drug delivered to cancer cells and causes systemic

toxicity to the patient. Dr. Roffler's team, which included important
contributions from Dr. Yu-Lin Leu of the Chia Nan University of
Pharmacy and Science, developed a chemical switch that can be attached
to potent anti-cancer drugs via a cue-responsive trigger. This technology
allows the active loading and safe delivery of potent anticancer drugs
to tumors, producing much better therapeutic activity as compared to
clinically used nanomedicines, thereby offering new opportunities to
create safe and effective nanomedicines for the treatment of cancer and

other diseases.

Dr. Roffler's lab also showed that T cell receptors on T lymphocytes
are triggered by mechanical forces for subsequent downstream signaling.
The strength of the specific mechanical forces acting on T cell receptors
can be adjusted in antibody immunotherapy strategies. These studies have
important implications for the effective design of CAR-T cell receptors
as well as bispecific antibodies for selective activation of anticancer T
cells. Dr. Roffler further developed high throughput methodology for
directed evolution of recombinant human enzymes. His lab applied
this technology to generate highly active human enzymes that can
effectively activate prodrugs at cancer cells for selective anticancer therapy
and for enzyme replacement therapy of genetic diseases with lowered
immunogenicity. This general platform may unleash a wide range of new
recombinant protein therapies for the treatment of a range of diseases.
Dr. Roffler also invented a series of artificial receptors for therapy and
imaging of disease sites as well as generated bispecific antibodies for
targeted delivery of stealth nanoparticles to cellular addresses. It is hoped
that these technologies can improve the lives of patients suffering from

cancer and other diseases.

Future Prospects in Research

A large array of new therapeutic molecules is currently under
intensive development including recombinant peptide, protein, nucleic
acid and nanoparticle medicines. A big challenge for these molecules is
how to maintain their biological activity in the body as well as how to
selectively deliver them to disease sites. Basic understanding of how these
molecules function in the human body, how they interact with normal
cells and how they can be preferentially delivered to target cells is an

important area that requires much research.

Polyethylene glycol is used in many of these new medicines to
improve their effectiveness, but it is becoming clear that antibodies
against polyethylene glycol may affect these drugs in unexpected ways. A
major focus of our current research is to increase the safety and efficacy
of pegylated drugs and nanomedicines by understanding how antibodies
against polyethylene glycol affect medicines in the human body. We
hope to develop simple assays that predict how to safely and effectively
administer pegylated medicines to patients. We are also continuing
research on developing effective targeted nanomedicines and antibody

drugs for cancer therapy.
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Dramatic Art
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As a pioneer of Taiwan's contemporary drama, Mr. King Shih-Chich
has been engaged in dramatic performance since 1980s, as a playwright,
director, and actor for classic and contemporary dramas, posing as an
exemplary figure in this field. He stages outstanding performance in both
cinema and TV and has become an epitome of contemporary performing

art in the Chinese society.
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