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The Lush Prize Conference 2018: Is there an end in sight for animal testing@r&a@ygaplace
animal use in safety testing with advanced human focused approaches?
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Health Effects of Particulate Matter
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AlIr Pollution

Here are the "Terrible 10" health Taiwan unable to meet the

risks from breathing polluted air international standard

A Premature death A Aveage Conciaton )

A Asthma attacks or

A Cardiovascular disease 35‘\-"\\/\_.

A Lung cancer 30

A Developmental damage B e

A Susceptibility to infections o

A Lung tissue swelling and irritation Br ot

A Low infant birth weight 10- Canada G KO

A Wheezing, coughing and shortnes:  ° o 5 5% 97 9% 9 100 101 100 -
of breath M Eliopesr Union 2015 regulatie,

A A Taiwan has the same standard as Japan’s.

Worsened COPD symptoms B World Health Organization Air Quality Guidelines
- ' Observing PM2.5 concentration changein
ten yearswe candiscoverthat althoughthe
number indeed goes down, i t dlils much
higher than the internationalstandardgiven
ST : byWHO andEU,
@ Hdesn & https://www.lung.org/aboeus/blog http://datajournalism.ntu.edu.tw/
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Toxicology testing
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Need better lab models that mimic whole human organ func

Organs-on-chips are microfluidic devices for culturing living cells in continuously perfused,
micrometer sizedchambersn order to model physiologicalunctionsof tissuesandorgans
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Human-on-a-Chip
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The goalis not to build a whole livingorganbut rather to synthesizeaminimalfunctionalunits that
recapitulatetissue andorganlevelfunctions 3



Our current platforms

A In recent years,our laboratory has developedtechnologyto build lungon-a-chip with the
aim of creating alternativesfor animalresearchand achievingmore accurateand reliable
preclinicalexperimentaldata

A At this stage,two robust and reliable dynamic lung chip-culture systems have been
establishedOne is a two -layer channel platform, another one is a continuous
perfusion platform without pumps and tubing . This systempossesse$he advantages
of in vitro analysisof the tissue function and the biochemical,genetic,hereditary,and
metabolic activity of cellsin the organ microenvironment It has the future aim of truly
becominga completereplacemenfor animalexperiments

- Two -layer channel platform
: h

- Continuous perfusion without pumps  and tubing
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Engineering a human lung -on-a-chip two -layer channel structure
(A) (B)
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A A type of positive displacement pump l
Q Biodesign & A Used for pumping a variety of fluids
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U Major chemical contributors to PM2rBass were sulfate, nitrate, ammonium, and organic carbc

. Weigh particle Sonication After sonication  Treat with 0.8 pum filter Magnetic stirrer
Prepare particle

—

A Carbonblack A Diesel Exhaust Particles (DEP) A Prepare 1ImM sulfate.

Diesel

enhancement of
epithelial barrier function

TARBUCK LUTGENS CHAP 17
Sulfate Carbon black

After a 7-day-culture of cellson the chip,adhered
cellswere exposedto the particles

Particleswere injectedinto the mircochannelwhich
filled with adheredcellson its surface

Test items immunoreaction barrier function,
permeabilityassaypenetration

The evaluationof the lowing of cellular barrier
integrity with the presenceof particles
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