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China is fast closing in on the US as the leading country for 
research output, and its universities and research institutes 
overwhelmingly dominate the ranks of the fastest-rising 
institutions in Nature Index. With particular focus on chemistry 
and the physical sciences, this supplement will examine 
the factors behind this dazzling research performance. The 
contributions of individual scientists, collaborative teams and 
institutions will be featured, from nanotechnology and materials 
engineering to macromolecular chemistry, biochemistry and cell 
biology, among other areas.  

From the perspective of grand challenges facing the planet, 
including ending hunger, improving health, securing clean 
water and energy, mitigating climate change and protecting 
the environment, this special report will examine the unique 
contributions made by institutions in Asia-Pacific to global 
research in the natural sciences. Emerging areas of research will 
be highlighted as well as up-and-coming institutions across the 
region, including Japan, South Korea, Australia, New Zealand, 
South-East Asian and Pacific Islands nations.
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Nature Research publishes special reports based on the data and analysis of 
the Nature Index. For greatest impact, these are published in Nature.

This supplement looks at some of the most transformative 
and exciting developments in materials science, such as 
nanomaterials, which have enormous potential in drug delivery 
and disease diagnosis, and biomaterials, which are driving 
rapid advancements in regenerative human tissue, medical 
implants, and energy storage. It explores the institutions, 
disciplines, and individuals behind some of the most successful 
materials science collaborations, and locates the global hubs of 
commercial success.
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From cell and gene therapies and artificial intelligence-enabled 
drug design to implantable devices and other remote-care 
solutions, the coming decades will see major advances in 
the diagnosis, treatment, and monitoring of disease. This 
supplement examines the most prolific partnerships between 
industry and academia, the teams that are driving new strategies 
for commercialisation, and how the biggest players can help the 
world prepare for and respond to disease outbreaks and other 
global health crises.

The Canadian government says its five innovation superclusters 
- in digital technology, protein industries, next generation 
manufacturing, artificial intelligence and the ocean - will 
contribute $C50 billion to GDP in the next ten years and generate 
50,000 jobs. Our first feature on Canada will look at the institutions 
powering Canada’s scientific revival and the teams and individuals 
at the forefront. It will consider the role of major national research 
facilities in areas such as stem cells, genomics and radio astronomy, 
as well as discuss areas of future growth and innovation based on 
the research track record and pandemic-influenced changes. 

Agile, lean, and liberated from traditions that characterize older 
institutions, young universities have emerged as formidable 
contenders in the race to attract the world’s most talented 
students and researchers. This supplement highlights the world’s 
leading young universities in the natural sciences, as tracked by 
the Nature Index. It explores the people and the projects that 
exemplify their innovative approach to global challenges in the 
natural sciences through lenses including health, technology, and 
sustainability, and examines how recent events may influence 
future performance.
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Story telling is the best way to captivate and inspire a global audience. As experts in 
communicating with our audiences, the Nature Research Custom Media team can help you 
create a narrative that drives maximum engagement with your branded content. Our content 
creation puts your needs and how our audiences consume scientific research at the heart of 
its production.
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Young universities

NEXT
GENERATION

The top young universities 
making their mark

A d v e r t i s e r  r e t a i n s  s o l e  r e s p o n s i b i l i t y  f o r  c o n t e n t

N A T U R E  I N D E X  2 0 1 9  J A P A N

Ranked among Japan’s 
top universities, Waseda 
University in Tokyo, under the 
leadership of the university’s 
new president Aiji Tanaka, is 
enlisting the world’s leading 
scientists and scholars, and 
sending its researchers abroad. 
The goal is to elevate its 
research and teaching to top-
tier global status and to build 
an internationally-connected 
research community.

A MODEL OF RESEARCH 
COLLABORATION
A key pillar of that drive for 
excellence is the university’s 
Joint Appointment (JA) system, 
which recruits preeminent 
international academics to 
undertake joint research, 
teaching and graduate research 
supervision at Waseda, while 
retaining their primary overseas 
a�  liation. This innovative 
model has already nurtured 
some remarkable partnerships, 
most recently in advanced 
computational fl ow analysis.

Enter Waseda’s Professor 
Kenji Takizawa, a global 
trailblazer in computational 
analysis of the complex 
interactions between fl uids and 
moving structures. Takizawa’s 
work has applications as 
diverse as the dynamics of the 
parachutes for NASA’s Orion 
spacecraft, heat dissipation 

from car tyres, and blood fl ow 
in the heart. Through the joint 
appointment of Professor 
Tayfun Tezduyar from Rice 
University in the United 
States, Takizawa has been 
able to strengthen his long-
time connection to his former 
postdoctoral mentor.

THE EARLY YEARS
“I fi rst met Professor Tezduyar 
when I was a PhD student,” 
says Takizawa. “At that 
time, I was working on free-
surface fl ow and fl uid-object 
interaction. I joined Rice in 
2007 to undertake research 
on fl uid–structure interaction 
using the space–time fi nite 
element methods developed 
by Professor Tezduyar. 
The research was exciting 
because many of our 
collaborators, including NASA 
engineers, really valued our 
computed results.”

The space–time 
computational methods 
enable cutting-edge analysis 
of the interaction between 
fl uids and moving structures. 
They provide more 
computational accuracy and 
application diversity than 
traditional methods.

When Takizawa took a 
faculty position at Waseda, 
he continued to collaborate 
closely with Tezduyar, who gave 

guidance to some of Takizawa’s 
students and interacted with 
Waseda colleagues. In 2013, 
Takizawa and Tezduyar, 
together with Yuri Bazilevs, 
published the fi rst book to 
address the state-of-the-art in 
computational fl uid–structure 
interaction. It seemed only 
natural for Takizawa to ask 
Tezduyar to have a joint 
appointment at Waseda.

“I agreed to pursue that 
because we both believed that it 
would make our joint work even 
stronger,” explains Tezduyar. 
“These days, I come to Waseda 
when I am not teaching at Rice 
— roughly six weeks during the 
winter break and three months 
in summer.”

RESEARCH EXCELLENCE, 
NOW AND INTO THE FUTURE
Takizawa and Tezduyar now 
co-lead the international Team 
for Advanced Flow Simulation 
and Modeling (TAFSM), which 
focuses on computational 
engineering analysis with 
advanced fl ow simulation and 
modelling methods.

“Motivated by conducting 
an extraordinary computational 
fl ow analysis in applications 
such as the Orion spacecraft 
parachutes, heart valves and 
tyres, we introduced a special 
method for fl ows involving 
contact between moving solid 
surfaces,” says Takizawa. 
“The contact is a change of 
topology in the fl ow domain, 
which is known to be one of 
the most computationally 
challenging classes of 
problems. This kind of research 
requires a lot of creative and 
systematic thinking, as well 
as powerful computational 
technologies, such as the 
space–time methods that we 
have been advancing.”

 These novel and powerful 
techniques have seen the 
team’s research expand 
rapidly to wind turbines, 
patient-specifi c cerebral 
aneurysms, turbocharger 
turbines and exhaust manifolds. 
There is a sense that this is just 
the beginning.

“The joint appointment 
has been an encouraging 
factor in my work with Kenji, 
giving formal recognition and 
support to an already-strong 
collaboration,” notes Tezduyar. 
“It has also encouraged me to 
support Waseda’s educational 
and research missions beyond 
what I do with Kenji, and I 
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A MEETING OF GREAT MINDS
Waseda University’s joint appointment system BRINGS TOGETHER THE WORLD’S 
TOP RESEARCHERS to amplify its teaching and research impact.

A MEETING OF GREAT MINDS
BRINGS TOGETHER THE WORLD’S 

Computational fl uid-
structure interaction 
analysis of the Orion 

spacecraft parachutes.

A d v e r t i s e r  r e t a i n s  s o l e  r e s p o n s i b i l i t y  f o r  c o n t e n t

A D V E R T I S E M E N T  F E A T U R E

am happy to have increased 
interaction with his great 
colleagues. We will continue to 
work on practical, challenging 
problems that no one else, or 
very few people, in the world 
can solve.”

THE JOINT 
APPOINTMENT SYSTEM
Waseda’s JA system is 
designed to encourage and 
strengthen international 
collaboration by giving 

appointees full use of the 
environment and resources at 
Waseda. Appointees typically 
have one- to three-year 
contracts and stay at Waseda 
for at least three months 
each academic year to 
undertake both teaching and 
research, as well as publish 
collaborative research 
articles. Travel expenses 
and accommodation can be 
arranged, and the university 
can help provide support 

for living expenses in Japan. 
Waseda currently holds joint 
appointments with researchers 
from universities all over the 
world. Their research topics 
include mathematical and 
computational analysis, energy 
and nanomaterials, empirical 
analysis of political economy, 
and Japanese humanities.

The JA system began under 
the Waseda Goes Global 
Plan, a ten-year, multimillion 
dollar project launched in 2014 

and funded by Japan’s Ministry 
of Education, Culture, Sports, 
Science and Technology. 
Waseda hopes to continue 
expanding its collaborative 
research network. 
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Waseda University
www.waseda.jp/
top/en

Computational analysis of the blood fl ow in the aorta and heart valve.Work between Kenji Takizawa (right) and Tayfun Tezduyar has yielded great results.

Waseda University aims to be ranked in the global top 50 by 2032.
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