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Kotani: Thank you for making time
in your busy schedule to attend this
discussion.

The Banyu Foundation has been engaging
in activities that support Japanese scientists
and researchers for about 20 years, even
before it was established as a Foundation.
We have been able to continue these
activities through to the present day with
the kind assistance of Dr. Noyori, Dr.
Yazaki and other experts. I would like to
take this opportunity to sincerely thank
them for this assistance.

Now, let us start today’s discussion.
First, Dr. Noyori and Dr. Yazaki, could
you tell us how you see the environment
surrounding science and technology in
Japan?

- Environment surrounding science
and technology in Japan

Noyori: First, I would like to thank the
Banyu Foundation for supporting our
research in the field of organic synthetic
chemistry over many years.

In Japan, chemistry and the chemical
industry grew as the economy recovered
after the war and Japan became very
competitive in this field. In particular,
polymer chemistry, petrochemistry and
organic synthetic chemistry can, in my
opinion, now be regarded as Japan’s
national science or national industry.
The growth of chemistry was supported
by ambitious young researchers who
entered into this field in the late 1950s.
The development of human resources is, |
believe, crucial in any age.

The chemical industry will continue
to be important in the future. Catalytic
chemistry, especially, will provide an
endless supply of themes for research.
Currently, 80% of chemical products are

manufactured using catalysts and this
field should be continuously promoted
in the future. Environment-conscious
chemistry or green chemistry should also
be advanced. In the transition from the
age of the heavy chemical industry to the
age of the precision chemical industry,
it is necessary to consider how organic
synthetic chemistry or organic chemistry
can contribute to drug discovery and
nanotechnology. This is a matter of
education.

Organic synthetic chemistry is
fundamentally significant to both nature
and society. Basic chemistry should be
both explored in depth and applied more
extensively. In doing so, it will be of the
utmost importance that researchers do
not just submerge themselves in their
own specialties but cooperate with other
researchers in fields close to their own.
Kotani: Thank you, Dr. Noyori. Next,
I would like to ask Dr. Yazaki to tell us
about global trends in the field of medicine.
Yazaki: In the field of life science, which
forms the basis of medicine, research is
extremely advanced in Japan. More than
400 papers in this field were published
in leading journals such as “Nature” and
“Science” in the past 10 years. However,
published papers in clinical medicine,
which is the application of life science,
comprised less than one tenth of this total.
This is in stark contrast to the situation
in the United States where papers in
clinical medicine outnumber those in basic
sciences.

Thus, Japan is facing difficulties in
translational research, which connects
basic life science with medicine. For
example, in the case of drugs, the United
States has a well-organized system for
drug development and clinical trials
therefore proceed quickly and at relatively
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low cost. In contrast, such trials tend to
stall in Japan. I think one of the reasons for
this is persistence to traditional methods in
Japanese healthcare.

In Japan, conventional methods have not
changed in either the educational system
for physicians or the system for providing
healthcare. Of course, the whole nation
has gained access to healthcare at low
cost thanks to the traditional aspects of
Japanese medicine. However, I think the
basic difference between the American
and Japanese systems that I mentioned
earlier is also causing the gap in the speed
at which clinical trials are carried out.

This is one of the factors that are making
it difficult to link basic life science to
medicine. Improvement of just one aspect
does not solve the overall problem --- it is
not that simple.

Another problem is that, when it comes
to “excellent seeds”, many companies,
including those in Japan, often carry out
clinical development in the United States
or Europe. The rationale behind this trend
is the fact that Japanese pharmaceutical
products and healthcare are not necessarily
highly regarded internationally and people
in the United States and Europe cannot be
assured of efficacy unless the drugs they
use have been developed within their own

regions.

Therefore, even if we make great efforts
to develop drugs in Japan, we face many
challenges in marketing them globally.
As in the case of the first problem I
mentioned, the marketing problem will not
be solved unless we attempt to change how
we think in general and address historical
and cultural issues --- simply changing the
system is not enough.

Compared to other Asian countries,
Japan tends to have Westernized rapidly
in certain aspects, but still tries to protect
its own tradition and culture as much as
possible. Perhaps this is because Japan is
an island country. On the contrary, China
and Korea aggressively adapt their systems
to those of Western countries.

Japan may need to further improve its
adaptive capabilities. It has to overcome the
barrier imposed by its different tradition
and culture and should also develop
the ability to participate in global-level
discussions in healthcare. In this sense, |
think, global pharmaceutical companies
have the necessary strength to lead such
changes.

Moreover, Japanese and American
companies differ in their respective
attitudes when they move forward with
the development of “seeds” to the clinical
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phase. Western companies have a strong
venture business spirit, while their
Japanese counterparts still operate in a
similar way to “home industry”. Therefore,
the Japanese government should encourage
the creation of development objectives that
have potential for practical application by
focusing its funding on promising venture
businesses.

If research continues to be conducted in
such a manner that the fields of research
are only specified after securing the
budget, Japan will never catch up with the
United States and Europe. Research in
important fields should always be ongoing
so that funding can be focused on these
fields when supplementary budgets become
available.

For these reasons, I think that there
should be a better way of proactively
compiling national budgets and funding
research. The same is true with companies.

In the case of regulatory approvals

for drugs, these are granted in a very
bureaucratic manner in Japan, still clearly
reflecting a centralized approach and
resulting in the delay of any approvals. In
addition, as I mentioned earlier, a proper
system for clinical trials has not yet been
established in our society. This also
weakens Japan’s position with regard to
global competition in the pharmaceutical
industry. However, it is difficult to raise the
level of the entire industry in Japan. This
makes it even more important to foster
domestic venture businesses. Without
such efforts, we will never catch up with
Western countries.
Timney: The key issue Japan has to solve
is not how to avoid being left behind, but
how to effectively utilize the technologies
it currently has. The Foundation is there, so
the next thing to do is to define the focus
and think about how best to approach it.

Noyori: It is important to develop drugs
for the Japanese population, but can’t we
develop drugs for Chinese people too?
The population of China also forms a huge
market.

Yazaki: That is true. However, American
and European companies have already
advanced into this market ahead of
Japanese companies. I hope that Japanese
manufacturers will work hard to address
this matter.

Timney: Japan still has a chance. Although
the Asia-Pacific region is attracting
attention in this industry, multinational
firms which have already expanded their
business into countries such as China or
India have not found leading scientists
there able to match those in Japan.
Therefore, multinational firms aggressively
carry out their research activities in Japan,
resulting in greater investment in this
country and strengthening expertise in
domestic companies, hospitals and research
centers --- so there is still a chance for
further development.

If China cannot meet the need for high
quality clinical or basic research, who will
do so instead? The answer is Japan. I think
this is a big opportunity.

Kotani: Research has certainly advanced
at a fast pace in both China and Korea,
but Japan continues to lead the world
in all aspects - including the number of
patents and research papers, the amount of
investment in research and development,
and the level of government support.
The level of research is extremely high.
Moreover, Japan has produced many Nobel
Prize winners. We have to consider how
best to reflect these advantages in industry
and investment.

Yazaki: In Japan, the amount of both
public and private research funding has
reached the global level. The issue is
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whether or not such funds are being used
efficiently. Even if the Council for Science
and Technology Policy decides on an
overall policy, there is no clear direction
regarding the use of individual research
grants.

-Trends in the pharmaceutical
industry in Japan and Western
countries

Kotani: Next, Mr. Timney will comment
on trends in the pharmaceutical industry
in Japan and Western countries, especially
the future strategies of global firms in
Japan.
Timney: There have been many changes
in the pharmaceutical industry. One
of the major changes has been the
increase in the cost of research and
development, accompanied by a decline
in productivity. The research expenditure
of pharmaceutical companies has doubled
in the past ten years, reaching a total of 45
billion dollars in 2007. Combined with a
fall in the price of pharmaceutical products
and a tightening of regulations, this change
poses a fundamental problem.

Around 2010, a large number of patents
will expire all around the world (a

phenomenon called the “patent cliff”
[also known as the “year 2010 problem”
in Japan]), and this is expected to have a
significant impact on the earnings of many
companies.

The customer base has now been
expanded to include physicians, hospitals,
pharmacists, governments, patients
and patient groups. Customers now
increasingly demand more products that
are suitable for them, as individuals.

Although the situation is different in
Japan, the level of mistrust towards the
pharmaceutical industry in the United
States has become especially marked.
This industry is not considered to be
very different from the tobacco or
arms industries. This is terrible for the
healthcare industry, and the economic
crisis has further worsened this problem.

Thus, there are many challenges facing
the pharmaceutical industry. I would like
to discuss how companies are trying to
overcome these challenges and become
winners in this field, using the example of
our U.S. headquarters.

Our U.S. headquarters has adopted
platforms based on three principles. First,
they narrow down the business focus.
The research and development targets are
narrowed down to just seven to eight key
therapeutic fields. By reducing the number
of targets, the research group has come
to realize that success requires budgetary
support and they have developed the
ability to identify problems quickly. This
mentality, aiming at the early resolution
of problems, is extremely important
in research activities. Without such a
mentality the research budget could
be allocated and spent thoughtlessly.
It is crucial to invest funds in the most
appropriate fields.

The second principle is the effective
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consolidation of research platforms. Instead
of conducting research separately in
different locations around the world, they
systematize their research activities and
focus their capabilities on priority fields.
By means of this consolidation principle,
they have obtained the involvement
of researchers for all the stages from
early basic research through to clinical
research. It is important to focus on the
key therapeutic fields using consolidated
research platforms.

The third principle is recognition of
the fact that they can find the necessary
expertise they require outside of the
company. They actually allocate 25% of
their research budget to research carried
out outside the company. By doing so,
they strengthen their R&D pipeline,
which otherwise tends to be influenced by
reduced productivity.

Although their efforts based on the
above principles have just begun, there is
support for these directions throughout
the industry. Specialization in particular
research fields, early problem solving,
consolidation, and an open attitude
towards the outside world --- these are the

emerging trends in this industry.

And, last but not least, it is important
to pay close attention to customers. They
have created a “comprehensive platform
(end-to-end platform)” focused on the
customer’s perspective. The conventional
platform was based on the assumption that
marketing activity comes after research
activity and these two activities are not
carried out on the same platform. In
contrast, in the comprehensive platform,
research activities form part of the entire
cycle from research through to marketing.
This new platform has enabled customer
needs, which have been identified by
employees engaged in marketing, to be
incorporated into the early stages of the
product cycle.

Furthermore, our U.S. headquarters
also studies the challenges faced by the
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government and problems in the health
care field that the government needs to
resolve within the next ten to fifteen years.
It also asks scientists for their opinions
about what kinds of disease can be
expected to emerge in the future and which
should therefore be defined as the focus
of research efforts. Thus, the company
narrows down its research fields, listening
to the opinions of both government and
scientists. It also receives requests from
customers, for example, a request for
new molecules that can be used for target
therapies within a certain price range using
a particular method. Such requests are very
useful when designing studies.

- The importance of human resource
development

Kotani: We have learned from the
discussion so far that concentration of
resources, leadership, human resource

development, and bridging basic research
and application, as well as application and
industry, are major issues in this industry.

With regard to human resource
development, our Foundation has been
focusing its efforts on the training of
international and creative talent through
activities such as the Banyu Fellowship
Program. The Foundation has also been
supporting the holding of symposiums
that are useful for student exchanges and
education in Japan.

Dr. Yazaki and Dr. Noyori have supported
our efforts extensively. In the following
segment, I would like to ask them to
comment further, either on past activities
or on their expectations of our Foundation
in the future.

Dr. Yazaki, please start.

Yazaki: I would like to thank the
Foundation for providing opportunities
over the past ten years for young people
specializing in cardiovascular medicine
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to study abroad through the Banyu
Fellowship Program. It is extremely
useful for researchers to broaden their
perspectives and experience different
systems of research by studying abroad.

Within the field of cardiovascular
medicine, a total of 52 researchers have
been given opportunities for studying
abroad under this program. After coming
back to Japan, one of them gained a
position as a professor, three as associate
professors, and six as lecturers. Thus,
this program has trained many brilliant
researchers. I believe that this is the result
of the valuable experience obtained by
means of the program.
Kotani: Thank you. The fellowship is
for relatively young researchers, but it is
tremendously gratifying that as many as
ten researchers have assumed teaching
positions at universities during the ten
years of the program’s short history.
This was made possible by your careful
selection of the recipients.

Now, how about the field of chemistry,
Dr. Noyori?
Noyori: In the field of organic synthetic
chemistry, the Foundation has held
symposiums in Sapporo, Sendai and
Fukuoka over the past 20 years. This has
contributed greatly to raising the level
of knowledge in this field. Dynamic
lectures delivered by senior researchers
who participated in the symposium have
inspired many young people. I have heard
that some of the students who participated
in these symposiums later became
professors. That is really wonderful.

Nagoya University, where I have long
been conducting my research, has
been taking another approach to the
development of human resources. The
University has been making efforts to
extend the network of organic chemistry

research worldwide since the 1960s - soon
after Japan’s postwar reconstruction. In
particular, many magnificent large-scale,
studies were conducted on the organic
chemistry of natural products, led by the
late Prof. Yoshimasa Hirata. Prof. Osamu
Shimomura, who won the Nobel Prize last
year, Prof. Koji Nakanishi at Columbia
University, and Prof. Yoshito Kishi at
Harvard University were all Prof. Hirata’s
students.

With this background in mind, a range of
people involved with organic chemistry at
Nagoya University, including Prof. Hisashi
Yamamoto (currently at the University of
Chicago) and myself, have been organizing
an event to which all researchers who
trained Japanese scientists in the United
States and Europe are invited in order to
acknowledge their contribution over the
past 15 years, based on the awareness
that all our activities are supported
by international bonds formed among
researchers. Thus, with the cooperation
of Banyu Pharmaceutical and the Banyu
Foundation, we were able to establish the
tradition of the “Nagoya Medal”. I hope
we can continue to hold such events in the
future.

However, a major issue has recently
emerged --- namely, the inward-looking
attitude among Japanese young people.
This tendency poses a very serious
problem.

Currently, as many as 4,300 Chinese
students earn doctorates in the United
States every year, and 1,200 Koreans and
1,500 Indians do the same. In contrast,
only 220 Japanese students earn their
doctorates there. I will be interested to
see the enormous network that will be
created by those 4,300 Chinese researchers
in the future but, at the same time, I am
concerned about the major challenge facing
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Japan in building a similar international
network.

As a result, the support provided by
Banyu Foundation and various other
Foundations for young people who study
abroad is extremely valuable. Based
on my life experience, I believe that
internationalization is the most important
aspect of human resource development.
Kotani: Regarding the Nagoya Medal
you mentioned earlier, I hear that many
researchers overseas now say “win the
Nagoya Medal first, and then the Nobel
Prize”.

In addition, there is also a unique
award called the “Lectureship Award
MBLA”. This provides the awardee with
the opportunity for an overseas lecture
tour of about three weeks. Some people
even wonder whether this is an award or
a training scheme, but I believe that it is
a very useful award which helps young
researchers gain international experience.
Noyori: Young researchers who have
received the Lectureship Award MBLA
have built up self-confidence during their
trip. This program is a brilliant idea.
Yazaki: American researchers act
aggressively to have their research
acknowledged. Once they make any
discovery, they give lectures about it at
every opportunity. However, Japanese
researchers are not so willing to advertise
themselves and tend to wait for other
people’s recognition. We need to prepare
the pathways by which young people’s
innovative work can be recognized
globally - assisting the creation of valuable
networks.

Noyori: I agree. Japan has excellent young
researchers but they inevitably seem to be
hidden in the shadow of the professors who
supervise them.

Yazaki: For this reason, in the world of

science, it is very important for young
researchers to advertise their research
and build connections that will lead on to
further research.

Kotani: Another human resource
development program that our Foundation
supports is the Pacific Rim International
Camp. This camp is organized to promote
exchanges between high school students
in Pacific rim nations and Japanese junior
and senior high school students. Our
Foundation has supported this camp over
the past 15 years.

The participants from abroad are top-
level high school students who went
through a rigorous selection process in
order to represent their countries. Living
together with these high school students
from other countries provides Japanese
students with an excellent opportunity
to appreciate the necessity of mastering
foreign languages and learning more about
their own country, and provides them with
an opportunity to learn many new things,
including leadership. This camp also gives
young people in foreign countries a good
opportunity to deepen their understanding
of Japan. Through our support of this
activity, we would like to contribute to the
development of people who can actively
pursue their careers on the international
stage.

- Future direction of the Banyu
Foundation

Kotani: Lastly, we would like to hear your
comments on the future direction of the
Banyu Foundation. First, Mr. Timney will
introduce our global activities.

Timney: [ would like to start with the
activities of the Merck Company Foundation.
The Merck Company Foundation is a
U.S.-based private charitable Foundation
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founded in 1957. The main sponsor is
our U.S. headquarters. It has contributed
more than 524 million dollars to non-profit
charitable organizations which facilitate
high quality activities. This effort is
perfectly consistent with Merck’s declared
mission to enhance the health and well-
being of people around the world.

The Merck Company Foundation includes
the Merck Institute for Science Education
(MISE). Aiming at the advancement of
science, MISE encourages children from
kindergarten through to the 12" grade
to obtain more scientific knowledge.
Although it is focused on scientific
education, its activities are very beneficial
for us.

In addition, its CSR (Corporate Social
Responsibility) activities include
compilation of the famous “Merck
Manual”, which has a long history and
tradition. The Merck Manual is currently
translated into 17 languages and is
available in an electronic version as well
as in hard cover. We are very proud of the
fact that many physicians are still using
this book as their bible.

The U.S. headquarters donated 60
thousand copies of this manual to
physicians, nurses and community health
workers in African countries through
nongovernmental organizations (NGOs)
and, in return, received the Partners in
Development Award in 2007 from the
International Council of Nurses (ICN).

I would like to introduce two other
CSR activities. One is the “MECTIZAN
donation program”. In this program,
MECTIZAN (Ivermectin), an essential
drug for the treatment of river blindness
(ocular onchocerciasis), is donated to
patients throughout the world. This started
more than 20 years ago and more than
2.5 million tablets, estimated to be the

equivalent to almost 4 billion dollars, have
been donated so far. In Africa alone, it is
estimated that 18 million patients with river
blindness have been treated and the disease
has now been completely eradicated in
some countries. The U.S. headquarters has
promised the World Health Organization
(WHO) that it will continue this program
in the future.

Another activity is the “African
Comprehensive HIV/AIDS Partnership”.
In collaboration with the government of
Botswana and the Bill & Melinda Gates
Foundation, Merck has been supporting
the establishment of a system and
infrastructure for the eradication of HIV/
AIDS in Botswana. It is necessary not only
to provide drugs to treat HIV/AIDS, but
also to disseminate knowledge about the
disease and deliver drugs to the people in
need. We are hoping that this deadly virus,
HIV, will disappear from Botswana in the
near future.

Furthermore, the U.S. headquarters
donates antimalarial drug candidates to the
“medical services in developing countries”.
This support is limited to the treatment
of malaria, but substantial benefits are
expected.

In addition, a few months ago, the U.S.
headquarters announced its cooperation
with the “Drugs for Neglected Diseases
initiative (DND1i)” in order to fund
activities related to the treatment of the
tropical diseases that constitute some of
the most neglected diseases in the world.
This agreement on cooperation enables
the company to provide extensive support
to the discovery and development of
therapeutic agents that can be used by the
population in developing countries.

These CSR activities are only part of the
activities carried out in close cooperation
with the Merck Company Foundation or
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MISE, but I believe you can understand
how the U.S. headquarters is implementing
CSR activities very proactively throughout
the world.

During its short history, the Banyu
Foundation has not yet reached the level of
the Merck Company Foundation. However,
its activities are unique and very highly
thought of in Japan. We would like to
continue to expand the activities of the
Banyu Foundation so that they will take
root as CSR activities in Japan.

Kotani: Thank you. Now, Dr. Noyori
and Dr. Yazaki, could you tell us your
expectations of the Banyu Foundation and
its future potential?

Noyori: As expressed by the term
“Fuekiryuko (the principle of fluidity and
immutability)” and by the words “tradition
and innovation”, I believe that the Banyu
Foundation, which has already had a great
influence on Japanese research and the
educational community, should also go
through a process of gradual change. I look
forward to see the leadership of President
Kotani.

Yukichi Fukuzawa, who contributed
to the modernization of Japan 100 years
ago, guided ambitious young people who
would later shape the future, stressing

the importance of asking oneself, “what
knowledge is demanded by these times?”
The present age probably demands the
development people who can fill active
roles at a global level.

It is also essential to develop people who
can take a cross-sectional approach. I feel
that the interests of scientists and engineers
are too finely segmentalized today. This is
a big problem. For example, the field of life
science should be integrated with others
such as biological science, material science
and mathematical information science.
Otherwise, we can neither understand
nor control life. Furthermore, life science
needs to be supported by engineering
in order to link drug discoveries with
industrialization.

However, the current system of higher
education in Japan is based on the
academic system established 100 years
ago. Such an old system will not develop
people who can conduct interdisciplinary,
problem-solving research. The same
problem has been pointed out in the
United States and the importance of
interdisciplinary programs oriented
towards problem solving is now recognized
there more strongly than ever. It is time for
Japan to change the existing mechanism of
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higher education. In that sense, I have high
expectations for the contribution that the
Banyu Foundation will be able to make in
the field of human resource development.

At the same time, we have to improve
the scientific literacy of the general public.
Science, technology and innovation should
be advanced by the “whole society”. To this
end, we need well-developed government
policies and public support. Unscientific
bias only hinders the promotion of
research. The scientific literacy
of the general public, which in
this case includes politicians
and bureaucrats, definitely
needs to be improved.

At the same time, scientists
often tend to be too focused
on their own specialties.
Therefore, the social literacy
of scientists, as well as the
scientific literacy of the
general public, also needs to
be improved. In this respect,
too, I have high hopes for the
contribution that the Banyu Foundation
will be able to make.

Kotani: I appreciate your comments.
We have been given a huge assignment.
We will make every effort to meet your
expectations.

Yazaki: I think it is very important
that the Banyu Foundation is striving
towards internationalization. I hope that
the Foundation will continue to focus on
internationalization.

Dr. Noyori mentioned Yukichi Fukuzawa
earlier. Young people in the Meiji Period
were extremely eager to study abroad. In
contrast, I have the impression that young
people today prefer to confine themselves
to their own country. We definitely need
people who are willing to learn at a global
level and who can compete at that level.

I agree with Dr. Noyori about the
importance of personal networking. The
opportunity to make friends by exchanging
opinions with many people, rather than
remaining in a restricting environment, is
valuable. Unlike the situation in the United
States, such opportunities are limited in
Japan. I hope that young people in Japan
will get to see and hear for themselves the
situation in the United States and Europe,
become truly aware of the problems in
Japan, and thereby build up
the necessary energy and
enthusiasm to bring about
change in Japan.

In that sense, if the Banyu
Foundation can further
emphasize, as part of its
unique characteristics, the
current principles established
under the former president,
Mr. Nagasaka, who valued
global perspectives, it will
receive even higher acclaim.
Noyori: As long as people are
unwilling to venture outside Japan or wish
to confine themselves to a single academic
field, they will only be able to see things
from one angle. In order to comprehend
the true state of affairs, they need to go
abroad and become interdisciplinary. This
is what is missing in Japan. In Japanese
culture, “dedication to one discipline” for
many years is, in general, highly valued.
However, a closed “iemoto (grand master)
system” does not fit in with science. If
we stay in Japan and see the same event
only from the standpoint of chemistry,
we can only see “this one side”. If we go
abroad and view the same event from
the standpoint of physics or biology, we
can see both “this side” and “the other
side”. That is why internationalism and
interdisciplinarity are so important.
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Yazaki: I also think that a multifaceted
perspective is important.

Kotani: Thank you. At the Banyu
Foundation, we will continue to conduct
a wide range of activities in the interests
of human resource development and
international exchange. In the future, we
would like to enhance our support in the
field of medicine, as well as in the field of
chemistry.

For example, the level of public
understanding regarding the importance
of vaccines is not very high in Japan.
We would like to promote educational
activities that will help raise such public
awareness and support efforts to improve
literacy, as pointed out by Dr. Noyori.

Furthermore, we would like to expand,
if possible, the scope of our support from
existing cardiovascular medicine into other
fields such as the treatment of diabetes
and arteriosclerosis, and to assist progress
in the fields of medicine and medical
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education in Japan.

Today, Dr. Noyori and Dr. Yazaki have
given us valuable advice and presented
us with a huge assignment. We would
like to build the future of our Foundation,
taking these opinions into consideration
and cherishing the valuable traditions
established by our former president. Please
continue to support our efforts.

Thank you so much for your participation
in today’s discussion.

(End)
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