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Outline 
 Lab-on-a-chip (blood detection) 

 

 Organ-on-a-chip (lung chip) 

 

 Organ-on-a-chip (kidney chip) 

 



Lab-on-a-chip (LOC) 
Conventional Lab Lab on a Chip 



The History 
 The researches start at 1960s. 

 

 In 1979, a complete gas chromatograph on a single 
'chip' was developed at Stanford University and 
published. 

 

 In the 1980s and 1990s, the LOC field moved rapidly. 

 



The History 
1979   Stanford GC 2006   UC Berkeley 



Advantages 
 Lower cost (samples, chips) 

 

 Faster analysis (about few minutes) 

 

 Better process control 

 

 Safer platform 



Disadvantages 
 Too novel, not yet full developed 

 

 Physical and chemical effects 

 

 Low SNR in small scale 

 

 

 

 



Example: Blood Detection 



Example: Blood Detection 



Structure 
 NANO Structure 

 

 Reaction Chamber 

 

 Detection Chamber 

 

 



Part1: NANO Structure 
 To block larger substances like red blood cell 

 

 Separate those substance we are interested in 

 

 



Part1: NANO Structure 



Part2: Reaction Chamber 
 The specific reactions occur. 

 

 

 

 Different proteins catch the target respectively. 



Part2: Reaction Chamber 



Part3: Detection Chamber 
 Caught by the corresponding bases. 

 

 

 

 Prepare to be analyzed and further studies 

 



Part3: Detection Chamber 



Organ-on-a-chip 



Technology Now and Future 



Lung-on-a-chip(Wyss Institute) 



Brief Introduction 



Brief Introduction 



More Detailed… 
Science journal, “Reconstituting Organ-Level Lung 
Functions on a Chip,” June 25, 2010 

http://123seminarsonly.com/Seminar-
Reports/011/33550966-Reconstituting-Organ-Level-
Lung-Functions-on-a-Chip.pdf 
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Kidney-on-a-chip(1:05~) 



Brief Introduction 



Brief Introduction 



More Detailed… 
15th International Conference on Miniaturized Systems 
for Chemistry and Life Sciences, “HUMAN KIDNEY 
PROXIMAL TUBULE-ON-A-CHIP FOR DRUG 
TRANSPORTER STUDIES AND NEPHROTOXICITY 
ASSESSMENT,” October 2-6, 2011 

http://www.rsc.org/images/LOC/2011/PDFs/Papers/502
_0844.pdf 

 

http://www.rsc.org/images/LOC/2011/PDFs/Papers/502_0844.pdf
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Q&A 
 

 

 

 

Thanks for your attention! 
 


