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Step emulsification is a microfluidic technique which is a streamlined 
method to produce monodisperse droplets, offering several advantages. 
The droplet size is independent of the continuous phase flow rate, which 
minimizes time and reagents wasted in achieving steady flow between 
two immiscible fluids. In step emulsification, droplet break-off is driven 
by a rapid change in the height of the channel. This induces a pressure 
imbalance according to the Young-Laplace equation. Published step 
emulsification schemes are limited to the creation of droplets from a 
single phase of aqueous material, reducing their application space. 
Emerging technologies for the creation of tumor spheroids increasingly 
include two or more materials, but balancing multiple flow rates can 
result in unsteady droplet production and long start-up times. Therefore, 
there is a need to simplify the creation of monodisperse droplets using 
multiple aqueous phases. Without these simplified techniques, rapid 
production of consistent and stable droplets becomes difficult. However 
here we will show it is possible to produce fibrin droplets using step 
emulsification. The research problem addressed, is to use two aqueous 
channels, containing fibrinogen and thrombin to produce fibrin droplets. 
We anticipate this will lead to more consistent droplet production using 
two aqueous phases.

• This project will allow fibrin droplets to be created which 
can be used for cyto-toxicity testing. 

• The next steps would be to fabricate the current design 
and test for droplet production 
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Trial 3 No. Inlet channel Mixing channel Reservoir
1 Diameter: 90 

Length: 1650 
Diameter: 190 
Length: 3500 

Length: 2000
Width: 1000
Height : 125

2 Diameter: 100 
Length: 1650 

Diameter: 200 
Length: 3500 

Length: 2000
Width: 1000
Height : 125

3 Diameter: 110 
Length: 1650 

Diameter: 210 
Length: 3500 

Length: 2000
Width: 1000
Height : 125

4 Diameter: 90 
Length: 1650 

Diameter: 190 
Length: 3500 

Length: 2000
Width: 1000
Height : 220

5 Diameter: 100 
Length: 1650 

Diameter: 200 
Length: 3500 

Length: 2000
Width: 1000
Height : 225

6 Diameter: 110 
Length: 1650 

Diameter: 210 
Length: 3500 

Length: 2000
Width: 1000
Height : 230

Trial Results Modifications

1 Mixing channels and inlet channels 
not clearly printed

Change diameter to 
70

2 In progress -

P - Pressure
ϒ - Interfacial Tension
R1 & R2 - Radius of curvature


