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Air Pollution  

Here are the "Terrible 10" health 

risks from breathing polluted air  

Å Premature death 

Å Asthma attacks 

Å Cardiovascular disease 

Å Lung cancer 

Å Developmental damage 

Å Susceptibility to infections 

Å Lung tissue swelling and irritation 

Å Low infant birth weight 

Å Wheezing, coughing and shortness 

of breath 

Å Worsened COPD symptoms 

https://www.lung.org/about-us/blog 

Observing PM2.5 concentration change in 

ten years, we can discover that although the 

number indeed goes down, itõs still much 

higher than the international standard given 

by WHO  and EU. 

http://datajournalism.ntu.edu.tw/ 

Taiwan  unable to meet the 

international standard  
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Toxicology testing  

Animal test 

Cell culture 

Need better lab models that mimic whole human organ function 

Organs -on-chips  are microfluidic devices for culturing living cells in continuously perfused, 

micrometer sized chambers in order to model physiological functions of tissues and organs.  

The goal is not to build a whole living organ but rather to synthesize minimal functional units that 

recapitulate tissue- and organ-level functions. 

Photo source: ePharmacology.hubpages.com 
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Å In recent years, our laboratory has developed technology to build lung-on-a-chip with the 

aim of creating alternatives for animal research and achieving more accurate and reliable 

preclinical experimental data.  

 

Å At this stage, two robust and reliable dynamic lung chip-culture systems have been 

established. One is a two -layer  channel  platform,  another  one is a continuous  

perfusion  platform  without  pumps  and tubing . This system possesses the advantages 

of in vitro analysis of the tissue function and the biochemical, genetic, hereditary, and 

metabolic activity of cells in the organ microenvironment. It has the future aim of truly 

becoming a complete replacement for animal experiments. 

Our current platforms  

Two -layer  channel platform  Continuous perfusion without pumps and tubing  
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human pulmonary 

alveolar epithelial cells  

human lung 

microvascular endothelial 

cells 

PDMS 

ECM-coated nanointerface  

PDMS 

cigarette smoke total 

particulate matter  

blood sample  

Peristaltic pump 

Tube clamp Finished product 

Culture system 
Ports screw cap 

(A)  

(C)  

Engineering a human lung -on-a-chip two -layer  channel structure  

Incubator Peristaltic pump 

Tygon tube 

Chip 

Bottle 

Å A type of positive displacement pump  

Å Used for pumping a variety of fluids 

(B)  
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Control Sulfate 

ZO -1 

100 ɛm 

Carbon black DEP 

ü The evaluation of the lowing of cellular barrier 

integrity with the presence of particles. 

ü Test items immunoreaction, barrier function, 

permeability assay, penetration. 

ü After a 7-day-culture of cells on the chip, adhered 

cells were exposed to the particles. 

ü Particles were injected into the mircochannel which 

filled with adhered cells on its surface. 

Å Prepare 1 mM sulfate.  Å Diesel Exhaust Particles (DEP) Å Carbon black 

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

ü Major chemical contributors to PM2.5 mass were sulfate, nitrate, ammonium, and organic carbon.  

TARBUCK LUTGENS CHAP 17 


