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S1. Multichannel PDMS spinneret

Figure S1: Multichannel reactor for double-coaxial flow focusing. A) Microfluidic setup. B) Nozzle assembly.
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S2. Backflow simulation
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Figure S2: Backflow simulation (scale bar indicating solute concentration) under different flow conditions.
Sheath and core flow rate was set as (A) 297 pL/min and 3 pL/min, respectively; B) 296 uL/min and 4 pL/min,
respectively. (C-D) Scaled versions (concentration range from 90 to 100%) of figures in panel A and B, indicating
the beginning of backflow at r = 100.

S3. mini-wet-spinner

Figure S3: In house designed mini-wet-spinner.



S4. Backflow simulation
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Figure S4: Concentration gradient simulation of hydrodynamic focussing indicating increased homogeneity of
core flow with increased sheath/core flow ratio. (A) r =2. (B) r = 20. (C) r = 50. (D) r = 100.

Computational model

The schematic illustration of the computational model together with the applied boundary
conditions is depicted in S5. The computational domain dimensions are indicated in this
tigure. The outlet is positioned at a distance of 15 mm from the inlets that based on the laminar
nature of the flow allows full flow development after mixing. The computational grid was
constructed based on a grid-sensitivity analysis. The high grid resolution is applied in the
proximity of the regions with expected large flow gradients. In this regard, grid refinement
has been performed toward the core needle as well as the measuring section to capture these
gradients accurately. The grid of the base case consists of 31373 hybrid (tetrahedral and
quadrilateral) cells for example.

At the inlets of the domain, a uniform, normal velocity is imposed. A zero static pressure
together with suppressed backflow is imposed at the outlet of the domain. Centreline is



considered as axial symmetry and the rest of the domain is considered as a no-slip wall. The
steady Navier-Stokes and continuity equations are solved in combination with convection-
diffusion equations for transport of diluted species. The microfluidics module of COMSOL
was used, using a segregated solver, relying on the PARDISO (PARallel DIrect sparse SOlver
Interface) solver scheme. Pressure and velocity interpolation are standard and the first-order
discretization is used for both of them. Validation for higher total flow rate (1000 ul/min) is

provided in S.6.

S5. Schematic of the computational model and the applied boundary conditions
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S10 UM sheath flow inlet; u =0, /A,,

Diluted spices inflow; C=0 mol/m?3 (C=0%)
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S6. Experimental and simulation results for total flow rate of 1000 ul/min
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