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Fig. S1. CFD simulations of the SMR predicting the mixing efficiency at cross-

sections along the height of the SMR with varied diameters (1mm, 2mm, and 4mm).



Fig. S2. Design of a parallelized microvortex array (PMA). (a) Fluidic circuit analog 

decomposition of the PMA network. Z1 is the impedance of inlet channels connecting all 

branches of the SMRs. Z2 is the impedance of the SMR-connecting channels. Z3 is the 

impedance of the inlet of the SMR. Z4 is the impedance of the SMR. Flow rate ratio is 

defined as the ratio between the inlet flows of the final to the first SMRs within a single 

column. (b) As the array size increases, the flow rate ratio of the fluidic circuit analog 

decreases more steeply with regard to Z2:Z3 ratio. The current PMA size is 5x5.



Fig. S3. Graphical representation of a mixing efficiency model.

Fig. S4. Disturbance profile of LPNP precursor composition with an induced 

decrease in the lipid stream pressure.


