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The goal of my Ph.D. research was to create adhesives, 
inspired by the gecko. The concept was to enable high 
adhesion strength while maintaining easy release, to enable 
humans to climb on buildings like a real-life Spiderman. By 
analyzing the problem from a mechanics viewpoint, we 
arrived with an equation to guide this design, but we were 
perplexed by its message; we needed a material as soft as 
possible to make complete contact with the surface, yet as 
stiff as possible to resist deformation. These contradictory 
properties, we quickly realized, were impossible to achieve 
with one materials system. However, through utilizing 
composite designs, we quickly learned that these properties 
can easily be combined. Coating stiff fabrics, such as woven 
glass or carbon fiber, with soft materials like silicone rubbers 
enables us to have both soft contact as well as high stiffness, 
with force capacities for 100 cm2 adhesive pads reaching 
nearly 300 kg. An early lesson I learned was that often, rather 
than spending significant effort to make a single “dream” 
material which has perfect properties, we can achieve similar 
results by compositing together two different materials and 
utilizing their strengths. Interestingly, this has not only led to 
my current research, but also taught me about how to best 
work in a foreign country like Japan.

My current research at Hokkaido University focuses on 
hydrogel composites. The laboratory of Soft and Wet Matter, 
led by Professor Jian Ping Gong, has a long reputation as a 
world leading laboratory in hydrogel research. To expand 
the possible mechanical properties of hydrogels, which 
are traditionally very soft but often very brittle, I aimed to 
create composite materials, based on my experiences during 
my Ph.D. This work was quickly very successful; we were 
able to develop materials, composed primarily of hydrogel, 
with extremely high stiffness and toughness far surpassing 
traditional hydrogels. We now look to create composites with 
reinforcement ranging in size scale, from the nanometer 
scale (liquid crystal reinforcement) up to millimeter scale 
(3D printed macrostructures). These designs are easy to 
understand, yet easily lead to a deeper understanding of 
the materials systems we use. Being able to explain to a 

general audience how my composite systems work has 
helped connect society, ultimately the funding source of our 
research, to the outcomes which will in the future influence 
their lives through the development of new structural and 
biomedical materials.

As an international researcher (we prefer this term to 
“foreigner”) working in Japan, I have also learned about the 
strengths of a “composite” research group. Within the last 
year, I have had about 15 students work with me, from not 
only Japan but also the United States, China, Austria, and 
France. We have attempted to achieve strong diversity; 50% 
domestic and 50% international, as well as 50% male and 
50% female. While some might worry that a diverse mixture 
of students could cause disagreements, this could not be 
farther from the truth. As a group we work extremely well 
together, because we want to spend time together and learn 
about each other’s differences and similarities. Similar to 
composite materials, the weakness of one person can easily 
be complimented by the strength of another. For Japanese 
students especially, who have grown up and attended school 
in a very homogenous society, this has strengthened their 
ability to work in diverse groups and reduced the discomfort 
often present in Japanese researchers surrounded by people 
who may look or act differently from themselves.

I can distinctly see the impact that increasing diversity 
has on students. Early in my career, a Japanese student 
approached me, and stated that meeting me changed his life. 
He said he never disliked foreigners but did not understand 
why learning English was required for Japanese students; 
he was Japanese and planned to spend his life in Japan. Why 
spend significant effort learning a language he would not 
use? But by interacting with people from other countries, 
he noticed that not only did it improve his work, but it was 
enjoyable learning about the life and experiences of people 
very different from himself.

I realize that, in all likelihood, I could do similar research 
anywhere in the world. However, working in Japan has 
allowed me to utilize my unique traits as an outsider to 
strengthen the education of students in Japan.
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