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What if patients living with rare, ‘unmarketable’ conditions could become active participants
in their own pharmacological research?
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Could we use the Drosophila model for the wildcard testing of drug compounds directly
by patients at home and thereby find a possible cure?
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How can 3D printing allied to innovative design find new product scenarios for
Japan’s traditional weaving industry to actively preserve its skills base and livelihood?
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The Kyoto Institute of Technology is known for its research excellence in the materials, life and information sciences and fibre technology.

In the KYOTO Design Lab Design Associate Programme, a young designer from abroad or within Japan is invited to work collaboratively with a Kyoto
Institute of Technology professor on an ongoing research project for which design applications are required.

The aim is to harness Kyoto Institute of Technology’s research expertise and external networks using design innovation to address pressing
social and economic issues and underscore the key mediating role design can play in interdisciplinary projects.

This exhibition centres on two recent three month-long projects from the KYOTO Design Lab Design Associates Programme. They fall within
KYOTO Design Lab’s Designing Social Interactions and Making and Materials themes and were led by Professor Julia Cassim.
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Designs for Flies
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“Designs for Flies” project was a collaboration between Frank
Kolkman, an experimental designer from the Royal College of Art,
Professor Masamitsu Yamaguchi of the Department of Applied
Biology at KIT, the Centre for Advanced Insect Research (CAIR) and
Charcot Marie Tooth (CMT) Japan. It built on research by Professor
Yamaguchis team on the building of a genetic map for CMT and the
use of drosophila as a research methodology and addressed issues
relating to both.

New Values Created through the Integration of

Science and Design

Science as a discipline loves wisdom and pursues truth to establish
new ideas. In bio-science, a large variety of model organisms have
been developed. Bio-science research has been further sub-
divided and advanced rapidly in recent years. This has made the
significance of each model organism and its research results less
comprehensible. Sometimes researchers have tended not to see
the forest for the trees. When science meets and integrates with
design, it becomes more familiar and easier to understand.

When science researchers are put in touch with a designer’s
creativity, they are able to have a birds-eye overview which allows
them to reassess the potential of their own research and connect
with society differently. The Designer Flies Project communicates
the unlimited possibilities that Drosophila can offer to combat rare
diseases in humans.

Professor Masamitsu Yamaguchi
The Center for Advanced Insect Research and Faculty of Applied Biology,
Kyoto Institute of Technology
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Professor Yamaguchi showing micro injection needles
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Frank using a microscope in the fly lab
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Wildtype Drosophila Melanogaster through the microscope (45 x)
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Breeding Drosophila
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Thermoforming fly cassette
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Preparing fly food with Assistant Professor Yoshida
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Prototyping rotor; testing speed and acceleration
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Fly tracking software
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Project team
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Woven Light
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Michelle Baggerman is a designer from the Design Academy
Eindhoven whose research focus is sustainability and the
combination of craft and technology in textiles. Woven Light
builds on the work of Professor Teruo Kimura from the Department
of Advanced Fibro-Science at KIT. Baggerman worked with
Masaki Ebara of Ebara Textiles, a specialist weaving firm in the
Tango peninsula that weaves silk fabrics for religious garments
and temple hangings. Their 14 denier transparent silk is the finest
produced in Japan but no product applications beyond stoles
have been found for it. The design brief was to identify new
scenarios and develop product concepts for traditional silk when
used in combination with plastics.

Integrating Traditional Craft with Design Creates New Values
Japan is known for its rich variety of historic crafts but many
traditional industries are in decline, having proved unable to adapt
to changes in contemporary lifestyles and the global environment.
Tango chirimen silk crepe producers in the Kyo-tango region

are struggling to find new directions as production volumes
continue to fall. But what if chirimen is conceived following a

new set of principles and design innovation is integrated with
traditional techniques? It is then that the potential for a new state-
of-the-art textile industry becomes no mere fantasy. This exhibit
communicates the magnificence of value creation, encouraged
through the integration of traditional skills, a state-of-the-art
technology and design.

Professor Teruo Kimura
Department of Advanced Fibro-Science
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Ebara Textiles silk being waven.
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Michelle Baggerman experiment on Design Upcycling Workshop
with Brighton University.
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Silk
04 EREMDOLICID T T TEMET T AN
3D printing test on the silk.
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Print test prototyping in D-lab Design Factory with
Mr. Ebara and Mr. Higashitani.
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Trial product through the workshop.
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Prototype PLA (polylactic acid) + silk structures
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Studies of Folded light
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Studies of Bended light
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Studies of Pleated light
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Laboratory: creating personalized fly model
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Factory: producing fly cassettes
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Drug discovery is a lengthy, expensive and
sometimes inefficient process involving complex
interplays between industry, academia, investors,
jurisdiction and marketing. Where no significant
commercial benefits can be expected from the
treatment of particular disorders because they
are considered to be rare or too complex, the one
hope of therapeutic advancement comes from
philanthropic funding. This leaves patients with these
conditions feeling neglected and powerless to
influence or change the status quo.

CMT is an obscure neurodegenerative disorder
that has largely been ignored by pharmaceutical

Home: monitoring fly mobility

ic Mode

U
|"‘l'll.r; / lf““\ ) =
W e \\'::_,x i E‘:'—.;.

Automatic Mode

8

selected since they have become

Mame Last Name
Addrass Line 1
Address Line 2

chemical compounds are selected

\JJ u -"J{ﬁ\-\\e%‘q‘ow
\ \

L\ roup
2 | contro! 9 |

and shipped to the donor.

companies for reasons of cost and complexity.

This project proposes a personalized drug-screening
strategy for patients living with Charcot-Marie-Tooth
disease (CMT) that allows them to become active
participants in research relating to their condition.

In this personalized domestic device the Drosophila
melanogaster (fruit flies) are fed with random
chemical compounds contained in their food.

Next their behaviour is screened to discern any
therapeutic effects and the data visualized so that
the results are easily discernible.
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The CMT patient fills out a subscription
form, pays the initial membership fees
and sends a saliva sample to the lab.
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This donor DNA is sequenced and
analyzed. The genes suspected of
affecting the normal function of the
peripheral nerves are isolated from the
genome and combined with a reporter
gene on a plasmid.
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This plasmid is micro-injected into the
posterior end of a fly embryo where
the germ cells will form. Random
transposition occurs, inserting the
genes of interest and reporter genes
into the germ line.
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After crossbreeding the flies, those
expressing the reporter genes are

miniature models of the donor and will
also express impairments in motor ability.
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The selected flies are transferred to a
stock center where they will be kept
and bred to create a new transgenetic
population - personalized to the donor.
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From a chemical library, random

and mixed with flyfood to be
dispensed in specially designed
disposable cassettes.
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Flies from the transgenetic population
that are selectively crossbred to be
unable to reproduce will be placed in
the cassette, alternating with a control
group of wild type flies.
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This cassette is then sealed, packaged
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"Healthy flies" and "CMT flies" are placed
in alternating rows inside the disc along
with food containing the same drug
compound and possible cure for CMT.
They are spun to the edge by centrifugal
force every 15 minutes.
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Their speed, distance and endurance
of this movement are monitored and
tracked by two cameras as they move
towards the food. With every cycle a
different pair of flies is monitored. This
data will then be emailed to the donor
in the form of a weekly visual report
and sent to a cloud server (accessible
to donors and researchers)where it

is processed and compared to data
retrieved from other devices worldwide.
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Professor Kimura’s team had experimented with FRP
(Fiber Reinforced Plastic) to produce hard sheet
materials, using resin and silk to replace carbon or
glass fiber. Michelle Michelle Baggerman turned this
idea around, using 3D printing with bioplastic PLA
to provide internal structural shapes for the silk and
then fusing the separate layers by heat pressing. In
this way, the beautiful visual and tactile qualities of
fine silk were retained and freestanding products
could be envisaged.

She manipulated the plastic reinforcements, testing
them with different textiles, shapes and layers and
calculating the optimal production conditions. Three
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new characteristics of the reinforced silk emerged
- the possibility to bend, pleat and fold it into
freestanding three - dimensional shapes requiring
minimal support. Three prototypes for lighting
products were created - one bent, one pleated and
one folded. Each prototype is made using the full
width of the silk fabric with no cutting waste.

By using a 3D printer to print the plastic
reinforcements, waste-free production is also
possible. The simple 3D printed shapes serve as a
visual reinforcement, forming intricate patterns when
the objects are constructed.
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