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µ/nTAS: Development Sequence

Proof of 
Concept

Prototype

Product

ÅPublishable
and/or reproducible
results
ÅOriginal inventor(s) operate

ÅDevice testable in series
of increasingly realistic

conditions
ÅTrained Expert(s) operates

ÅSomething non-experts
will buy
ÅCustomer Run



Ensuring a Success ςExperimental 
Parameter Control

Fluid/Pressure Connections Detection/
Imaging

LabSmith SVM
or Other Detector
Suitable for the

Application 

Electric Fields

LabSmith HVS  448
8-Channel High Voltage 

Sequencer



Microfluidic Separations ς¢ƘŜȅΩǊŜ 
Electric

ÅElectrophoresis
ïAnalysis of Lithium in Blood

ïProtein size separations

ïDNA/RNA sequencing

ÅChromatography
ïElectrokinetic  HPLC

ïCapillary Electrochromatography

ÅHybridization Assays
ï Immunization assays

ïPCR

ÅDielectrophoresis
ïCells

ïBiopolymers

LabSmith HVS  448
8-Channel High Voltage 

Sequencer



Aqueous/Organic Gradient Control 
Using the HVS448

Wheeler,et al. Anal. Chem., Gradient Elution in 
Microchannel Electrochromatography, 2009, 81, 3851ς
3857.



Gradient Elution of Tryptic Digest of 
FITC-Casein using HVS

Wheeler, A.R. et al. , Anal. 
Chem., Gradient Elution in 
Microchannel 
Electrochromatography, 
2009, 81, 3851ς3857.



Monitoring More Than Electric Fields

ω tL± ƳŜŀǎǳǊŜƳŜƴǘǎ

ω .ƻǘǘƻƳ-up viewing and illumination

ω aƻǘƛƻƴƭŜǎǎ ǎǘŀƎŜ ŦƻǊ ǳƴǇŜǊǘǳǊōŜŘ   

microsystems

Synchronized Video Microscope



Going with the Flow ςmicro Particle 
Image Velocimetry

µPIV results showing the 
measured electrokinetic velocities
as a function of pH and 
conductivity. 

Lapizco, et al. Anal Bioanal Chem(2009) 394:293-302.

pH 9,100µS, 800 V

pH6, 100µS, 800 V

pH 6, 25µS, 800 V


