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1 Summary 
The formation of droplets of oil-in-water or water-in-oil has a range of uses in science and 

industry. This short application describes an experimental set-up for the generation of water 

droplets in an oil carrier stream using a 3D printed flow focusing COC chip. By controlling the 

pressure of the oil and water input reservoir (using the Mitos P-Pump), different droplet sizes 

were observed. This work represents a first experimental evidence that consistent droplets 

generation is possible using Fluidic Factory 3D printer technology. 

2 Setup 
In the experimental set-up shown below (Figure 1) the two Mitos P-Pumps deliver mineral oil 

and water streams to the 3D printed flow focusing chip. High speed video was used to 

measure droplet generation rates and droplet size. The droplet liquid was water with 2% v/v 

red food dye and the carrier liquid was mineral oil with 2% v/v Span 80 (Span 80 is a surfactant 

used to stabilise the droplets and prevent downstream coalesce). 

 

Figure 1 - Experimental setup 

 

The flow focusing chip is printed using the Dolomite Fluidic Factory. The geometry of the chip 

is reported below. The chip is designed using a CAD software (Figure 2) to fit the standard 

Dolomite top interface. The CAD stl file is processed using the dedicated Fluidic Factory 

software to generated the printing path Figure 3). The chip is finally printed and connected to 

the top interface and pumps (Figure 4). 
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Figure 2 - CAD .stl file of the flow focusing chip. COC polymer is naturally hydrophobic: oil is the 
continuous phase (side channels) and water is the disperse phase (inner channel) 

 

 

Figure 3 - Printing path generated by the Fluidic Factory software in fine mode. X junction 
channels diameter = 0.5 mm. Outer channel diameter = 1 mm. Inlet and outlet ports are placed 
on the upper surface of the chip to fit the Dolomite top interface 

 

 

 

 

 

 

 

 

 

  

Figure 4 - COC 3D printed flow focusing chip (left). COC 3D printed flow focusing chip 
connected to the Dolomite top interface 
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3 Results and Conclusions 
The designed X-junction chip is able to produce droplets in a reliable and reproducible way at 

the flow rates reported in the table below. Droplets average size <D> and droplet-droplet 

average spacing <s> are calculated using the Droplet Monitor software (Figure 4). By changing 

the relative flow rates between the two phases, we can generate monodisperse droplets in the 

size range between about 250 µm and 1000 µm. 
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<D> = 245 µm, <s> = 520 µm 

 

<D> = 190 µm, <s> = 720 µm 
 

<D> = 180 µm, <s> = 835 µm 

30 

 

<D> = 465 µm, <s> = 220 µm 
 

<D> = 285 µm, <s> = 240 µm 
 

<D> = 205 µm, <s> = 275 µm 

50 

 

<D> = 750 µm, <s> = 45 µm 
 

<D> = 325 µm, <s> = 210 µm 

 

<D> = 270 µm, <s> = 235 µm 

70 

 

<D> = 950 µm, <s> = 15 µm <D> = 610 µm, <s> = 100 µm 
 

<D> = 305 µm, <s> = 195 µm 

Table 1 - Flow regimes at varied flow rates, droplet average size <D> and droplet-droplet 
average spacing <s>. Pictures are taken while droplets are flowing in the outer channel 
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Figure 5 - Droplet average size and droplet-droplet average spacing estimated using the 
Dolomite droplet Monitor software 
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