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ĕ What is Microfluidics ?

ĕ Advantages of Microfluidics

ĕ Key Components of Microfluidics

ĕ Application of Microfluidics for Environmental Monitoring

ĕ Application of Microfluidics for Toxicity Assessments

ĕ Other Potential ñBenefitsò of Microfluidics 

ĕ Summary



ĕ Downsizing & Integrating Multiple Steps of Analysis (injection, 

separation, reaction, and detection) onto a Single Device

ĄMicro Total Analysis System (m-TAS) or  Lab-on-a-chip (LOC)

ĕ Handling fluids on the nanoliter and picoliter scale

ĕ Laminar flow conditions (very low Reynoldôs number)

Ą diffusion controlled transport of molecules

ĕ Microfluidics is the science and technology of system that 

manipulate small amount of fluidics (nanoliter to picoliter) using 

channels measuring from tens to hundreds of micrometers.



Yager et al. Nature (2006)

mTAS  or  LOC

Miniaturization & Integration



Handling  fluids

in nanoliter to picoliter scale

ĄDownsizing system volumes

more than 1000 times 
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Laminar flow condition provide

ñdiffusionò controlled transport

Ą Enable accurate control of fluids

(e.g. formation of chemical gradient)
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ĕLow reagent consumption (Cheaper ! )

ĕLow waste production (Less Hazardous !)

ĕRapid Analysis (Quicker !)

ĕSimple & Robust (Portable & Disposable)



ĕSample Introduction

ĕSample Pre-concentration

ĕSeparation

Ă Capillary Electrophoresis (CE)

ĂGas Chromatography (GC)

ĕDetection

ĂOptical Method ïFluorescence/Absorbance é

Ă Electrochemical Method ïAmperometric/Conductivity

ĂMass Spectrometry Method



ĕSeparation

Capillary Electrophoresis (CE)

Ą well suited for  minituariazation

w/o loosing separation efficiency 

& analysis speed



ĕSeparation

Ă Capillary Electrophoresis (CE)

Li H.-F. and Lin J.-M. Anal. Bioanal. Chem. (2009)



ĕDetection

ĂOptical Method ïFluorescence (Off-chip approach)

Li H.-F. et al. Anal. Chim. Acta (2006)


