





Research associates operating the Affinix

morning till night. You’re putting us under
too much pressure, we can’t work like this.”
They really hit the nail on the head. I was
so anxious to get results, I would constantly
nag them (laugh).

The following year these two students
went on to study for their master’s and
another senior student as well as a research
assistant joined my group. With more
researchers on the team we were starting to
look like a real research group. Now I had
an assistant who would act as a “buffer”
between the students and me while the two
older students would act as teachers, pro-
viding specific instructions for the new stu-
dent. I began to understand the importance
of the human relationships within a research
group and I can say I still remain on good
terms with all of them today.

Lessons Learned

Q: Is there anything you learned from
Dr. Kunitake that influenced your educa-
tional philosophy?

Okahata: My life as a researcher is based
on the nine-to-nine principle. In other
words, our day as researchers starts at nine
o’clock in the morning and ends at nine
o’clock at night every day. I try to be strict
with my students. I found that the teacher-
student relationship tends to be more liberal
in eastern Japan while the relationship
is more conservative in western Japan.
I am a product of Doshisha and Kyushu
Universities where teachers were always
strict with their students.

I get my spartan, nine-to-nine teach-
ing mentality straight from Dr. Kunitake. I
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believe that teaching style, developed by my
mentor over the years, offers many benefits
and should be passed down.

My research group has been holding
a weekly review meeting. The meeting is
held from four to nine every Friday. During
the five-hour meeting the group members
report on their research results to the other
members of the group. Three to four one-
hour-long presentations are delivered every
week.

We also have reading sessions where
we translate materials written in English to
Japanese. What’s important there is to trans-
late every single word into Japanese. If you
read something that you just understand the
gist of, you may be overlooking something
very important that lies hidden in the words
you have skipped over. It’s the only way
you can get to the heart of the matter.

These meetings are a legacy passed
down by Dr. Kunitake to all his students
who continue on with this tradition wher-
ever they go throughout Japan.

Biotechnology Should
Fuel Industry

Q: Biotechnologies such as bioethanol
have come under the global spotlight
recently. What do you think is the
essence of bioscience?

Okahata: I have serious concerns about
using biotechnology as a quick fix to envi-
ronmental problems. When the production
of ethanol from agricultural products, some-
thing that’s been gaining a lot of attention
recently, takes food from people’s mouths
you know we’re headed down the wrong
path.

There are so many other areas where
biotechnology can make a greater contribu-
tion. New discoveries related to DNA and
protein will unlock even more mysteries of
life and create breakthroughs in medicine as
well as industry.

In fact bioscience has been applied to
a number of industrial products through-
out history. It’s a well-know fact that birds
inspired us to build the airplane. Birds and
airplanes have completely different fly-
ing mechanisms yet those mechanisms are
based on the same principle of air resis-
tance. I believe that this is how biotechnol-
ogy should be applied.

If you look at biotechnology from this
perspective, you will see it is used in a host
of industrial products. Synthetic dyes were
invented on the basis of the mechanism at
work behind natural dyes and the same goes
for synthetic fibers. Our desire to make
fibers that were stronger than natural fibers

led us to the discovery of synthetic fibers
like nylon. This is the path we should con-
tinue to take with biotechnology.

Advanced Research Requires
Advances in
Testing Equipment

Q: New biosensors based on quartz
crystal microbalance (QCM) are now
garnering lots of attention. You devel-
oped the basic technology for biosen-
sors. Would you tell us the story behind
its development?

Okahata: When I began as an associ-
ate professor at the Tokyo Institute of
Technology in 1982, I was inspired by Dr.
Kunitake to go beyond my research area to
discover a whole new frontier of research
and development. This journey began with
research into reversible permeation control
using bilayer-coated capsule membranes.

In 1992 the Tokyo Institute of
Technology opened the School of Bio-
science and Biotechnology and moved
its campus from Ookayama to Nagatsuda
(currently Suzukakedai). While the study
of bioscience is generally based on biol-
ogy and medicine, the Tokyo Institute of
Technology views bioscience in a whole
new light and encourages students to
explore a wider field with a unique perspec-
tive on science and technology.

This view enabled me to expand my
scope of research even further. I expanded
my research on capsule membranes to
include a focus on developing a new tech-
nique for functionalizing biopolymers.

It was around this time that a profes-
sor at Hokkaido University published a
paper about how humans detect odors.
According to the paper, people sense bad
odors because substances that cause those
odors adsorb to the nasal mucous mem-
branes which are lipid membranes. Once I
learned this, I thought that if odors adsorb
to lipid membranes, I should be able to
actually see the adsorption of these sub-
stances by using an actual lipid membrane.
I tried looking for a way to get odorants to
adsorb to a lipid membrane. After repeated
trial and error, I happened on an article in
a technical journal which described how
oscillating frequencies change when a per-
son blows on a quartz crystal oscillator.

The principle behind this is that water
molecules contained in our breath adsorb
to the surface of the quartz crystal oscilla-
tor and cause a mass increase, resulting in
a change to the oscillating frequency. This
inspired me to deposit a lipid membrane on
the surface of a quartz crystal oscillator and



use it to measure changes in oscillating fre-
quency by the adsorption of odorants onto
the membrane.

My research findings attracted a great
deal of interest from a number of foreign
pharmaceutical companies. While I was
approached with offers to buy the patented
technology, I was urged not to sell it since
it was a technology developed in Japan.
So in 1999 I launched a venture company
called Initium in order to commercialize
the technology. The company later became
a wholly-owned subsidiary of ULVAC and
today supplies a complete line of products.

Advancements in testing and measur-
ing equipment for accurate evaluation and
analysis are essential to expanding the hori-
zon of possibilities in advanced bioresearch.
Our QCM biosensors are exactly the kind
of equipment we need take us beyond the
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Dr. Okahata (third from the left) with his assistant researchers

boundaries and lead us to the cutting-edge
of technology.
See the sidebar written by Initium

president, Junpei Yuyama, for details about
its biosensors as well as the partnership
with ULVAC.
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@ Dr. Okahata and ULVAC

The first time | met Dr. Okahata was in
the fall of 1999. As the general manager of
ULVAC’s Research & Development Division,
Dr. Kyuzo Nakamura, then president and
CEO (currently chairman) of ULVAC asked
me to meet with him. Dr. Nakamura had
just read a newspaper article about Initium’s
launch and its designs to commercialize Dr.
Okahata’s patented technology.

| showed Dr. Okahata ULVAC's quartz
crystal oscillator technology for monitoring
film thickness and proposed a partnership
with ULVAC. We soon decided to work
together on developing a 4-channel model,
which is now sold under the name Affinix
Q4. Dr. Okahata’s research group has
purchased about 20 Affinix Q4 units which
| believe has greatly contributed to its
research activities.

| was appointed as president of Initium
after it became an ULVAC subsidiary in the
spring of 2005. | owe Dr. Okahata a world
of gratitude for lending us his amazing
academic expertise. He has participated
in the development of new equipment and

Mr. Junpei Yuyama
President and CEO Initium, Inc.
General Manager, Research &
Development Division, ULVAC, Inc.

spoken at various academic seminars.
Since last year, he has also served as the
chair of the QCM Research Seminar and
has played a central role in its ongoing
development. The last seminar was
attended by over 100 people.

@ About Affinix

The Affinix series measures mass
changes at the nanogram level (one billionth
of a gram) by detecting the change in the
frequency of a quartz crystal oscillator. It
can measure the amount of molecules
binding on the surface of a QCM.

The simplest way to explain the process
would be to describe it as an interaction
between molecules A and B. Molecule A
is immobilized on the surface of a QCM
which is in direct contact with a liquid. When
molecule B is added to the liquid, it binds
to molecule A, resulting in a change in the
molecular mass. The oscillation frequency
decreases in proportion to the amount of
binding molecules. The Affinix series can
also analyze binding affinity and kinetic
constants of molecular interactions.
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OCM-based Molecular Interaction Analbyzer

Initium has leveraged the technology
developed by Dr. Okahata’s research group
using QCM in a liquid environment to make
the Affinix line of products. The Affinix series
fuses this cutting-edge research with the
superior technological expertise in stabilizing
frequencies and controlling interference that
ULVAC has gained through its extensive
work in developing film thickness monitors.
Boasting sales of 240 units so far, Initium is
leading the way to a myriad of bioanalysis
solutions with an innovative line of Affinix
products.

@ Applications

The Affinix series has been used in
a wide range of applications, including
everything from analyzing the reaction of
nucleic acids, proteins sugar chains, lipids,
and more on biological macromolecules to
evaluating new functional materials. The
sphere of applications has been steadily
expanding to encompass a wide range of
industrial and medical fields with no end in
sight.
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