










The whole microfluidic device is depicted in Figure 3, showing the droplet generator with the set-up including 
all three inlets (oil colorless, micro particles yellow, HL-60 cells blue) and the outlet tube, where droplets (green) 
can be collected for downstream applications.

Figure 3. Cell and micro particle co-encapsulation with a droplet generator. A self-designed and hydrophobic-coated 
glass microfluidic device containing four microfluidic droplet generators was used to enable the formation of uniform 
aqueous droplets in an organic carrier phase. One generator at a time was connected for each experiment. The precisely 
defined microfluidic geometrics allows the efficient homogenization of two aqueous fluids in highly monodispersed 
droplets. Within this application, a simultaneous co-encapsulation of an HL-60 single cell together with a micro particle 
was successfully demonstrated and may be used for molecular downstream applications, including digital droplet PCR 
(for gene expression profiling) and further biological droplet-based assays.
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Conclusion

HEIDENHAIN provides superior microfluidic glass devices with various design options for generating stable 
droplets for single cell profiling and other droplet-based applications. Custom-designed microfluidic devices give 
the flexible opportunity to produce monodisperse droplets with high repeatability and a real-time modification of 
droplet size and generation frequency. In this application note we demonstrated a microfluidic glass device with 
a co-encapsulation of different biological cargo to demonstrate this highly precise and accurate way of producing 
droplets. HEIDENHAIN microfluidic devices are offered with a variety of surface coatings, even beyond hydrophilic 
or hydrophobic functionalities. Different options are available and can be fully customized, according to individual 
technological needs and requirements.

The microfluidics product line includes customized micro- and nano-patterns and structures in glass, integration 
of electrodes, waveguides, and structured functionalization for life science applications. We provide flexible 
offerings from design consultancy and prototyping to scalable manufacturing.
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