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Principles of DMF

EWOD: Electricwetting-on-Dielectric

~ ~~

Droplet Manipulation Mechanism
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EWOD: When an E is applied

between a droplet and an

insulated electrode, improved

wetting is exhibited through a

reduction in the surface tension

and the droplet’s contact angle .
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Digital Microfluidics (DMF)

• Electronic based

• Samples addressed 

individually

• Relatively generic platform

What can be done

• Dispense

• Transport

• Merge

• Mix

• Split

Digital Microfluidics



M. Abdelgawad et al, Adv. Mater. 2009, 21, 920–925 5

Applications

• DNA Extraction, Amplification

• Enzyme  Assays

• Cell Assays

• Immunoassays

• Chemical synthesis

• …  …

Applications of DMF

How can I 

have a real-

time 

control?



Real-time Feedback Control

6J. Gao et al, Lab Chip, 2013,13, 443-451
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Molecular Diagnostics

Lights-On/Lights-Off Probes



 Fast Sample-in Results-out

 Portable

 Automated

 Inexpensive

 Accurate and Quantitative

 User-friendly

Integrated Automated Point-of-Care Device
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Our Target
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DMF Chip Fabrication
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Real-time Feedback control

𝑋0 ≅
𝐶𝑡

𝐶𝑖 + 𝐶𝑡
(𝐿 + 𝐿𝑔)
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