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Motivation:
The aim of the project is the detection of cocaine in human saliva by attenuated total reflection infrared
(ATR-IR) spectroscopy. Since water is adsorbing the IR light of interest, we decided to bring the analyte
to an IR-transparent solvent (tetrachloroethlyene, PCE) by droplet-based liquid-liquid extraction.
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Microfluidic Chip Fabrication:

Benefits of droplet-based liquid-liquid extraction:
- faster diffusion (increased interface)
- cocaine preconcentration (ratio of flow rates of different phases)
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Rapid prototyping with UV-curable adhesive
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Improved Droplet-Based Liquid-Liquid Extraction:
State of the Art:

IrSens:
inlet of saliva and PCE

Droplet Generation

Microfluidic methods for droplet generation:
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T-shaped junction [2]
(shear-stress, flow obstruction)

Flow-focusing device [3,4]
(hydrodynamic focusing)

Nano terrace – reservoir [5]
(capillary focusing)

3D schematic of droplet generation step in
microfluidic channel (100µm to 1000µm)

Droplet size depends on channel depth.
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Droplet generation process during 30ms
(8µl/min saliva, 2µl/min PCE)

Microfluidic H-filter [6]

Droplet-based liquid-liquid extraction [7]

Schematic of improved droplet-based liquid-liquid extraction
saliva

Droplet Merging
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Separation-driven coalescence [8]
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Phase inversion device [8]

3D schematic of droplet merging device

Microscope image of merging zone
(15µl/min saliva, 6µl/min PCE)
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