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1. Microfluidics




Importance of microfluidics

From capillary electrophoresis to lab-on a chip micro-systems
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Art of control and manipulation of micro-flow, cells, and bio-molecules



Fast prototyping by soft lithography
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Typical workflow
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Device example: Micro reactor

Glass coversllp with elactrodes Smrm_

. TAS 04 129, 944
Device for AC kinetic pumping V. Studer et al, yTAS 04, p375, Analyst 129, 944 (05)



Device example: (Rare) cell sorter

8/ hallenge :
Sorting one cell among
o/ ‘N ten millions during one
E Charged plates ﬁour’

High throughput sorter Single cell manipulation
V. Studer et al, Microelectron. Eng. 73-74, 852 (05)
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1. Optofluidic Functionalities




Liquid core - PDMS cladding wave guide

Liquid core wave guide Nppus= 1.42, n,; = 1.52

R6G luminescence

NA = no sin On = (4% - n?)"?

Optic-fiber coupling

Excitation @ 532nm

Q. Kou et al, LPN, MNE (2003)



Optical components

Small size and re configurable

Micro lenses

Micro prism

A s

With liquid Without liquid




Liquid cladding
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Microfluidic dye laser

Cavity modes A shift
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Nano liter and tunable ring cavity laser
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Collinear dual-color laser

Inlet Microchannel

Gold mirrors
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Pumping laser spot Outlet

Kou et al, LPN, Appl. Phys. Lett. 2006
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2nd order Bragg gratings laser

lasing output

Waveguide

S R B = R == B v e S obtained by soft UV nanoimprint and
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Other dye laser configurations
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Intra cavity laser absorption
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Conclusions

Optofluidic functionalities can be easily obtained on chip.
Dye layer emissions can be observed with different device
configurations.

Intra cavity absorption largely enhances the detection
sensibility of chemical solutions.

Intra cavity absorption can also be used for sensitive cell
analyses.

Other functionalities can be obtained on the same chip for a

very broad application field.



