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Micro Droplets

• Droplets as micro-
Reactors

• Droplets as 
detection systems

• Greater Surface : 
Volume 

Applications for 
this technology 

• Quantum dots 

• Micro & nano
particles

• Active 
Pharmaceutical 
Ingredients

• Nano crystals

Scaling up 

• Parallelization

• Very challenging

• Flow are highly 
coupled

• Must to retain 
uniformity in 
hundreds of 
generators  

Monitoring 
systems 

• Optical (Image 
processing)

• Electrical sensing

• Impedance 
Measurement

• Radio Frequency 
resonator 
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Petal Configuration
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 A radio frequency T-resonator is comprised 

of an open-end transmission stub and feed 

lines

 The system resonates at odd integer 

multiplies of its quarter wavelength

 Its response depend on:

• Stub length

• Effective Permittivity

of the materials
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• RF sensing is a promising approach for monitoring parallel droplet 

generation

• The proposed sensor shows frequencies shifts of 50MHz for only a 5% 

change in water in oil content 

• This technology can be integrated to current microfluidic chips and 

requires of fewer number of probes 

• The number of resonators cannot be expanded to several because 

each needs a finite bandwidth to operate independently. 

• COMSOL allowed us to quickly vary design parameters for 

optimization and design
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Merci Beaucoup!! 
Happy to take any questions.


