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Supplementary Information :

Supplementary Figure S1: Distribution of droplet width (time taken by the droplet to cross the detection point) 
and the corresponding fluorescence intensity of 0.3 µM CB acquired in channel 2 (from the experiment shown 
figure 3a). The mean droplet width is 1.25 ± 0.2 ms.

Supplementary Figure S2. Schematic of the LabVIEW algorithm to systematically acquire the droplet 
fluorescence data at different concentrations of fluorescent dyes in MESA and CW mode. The algorithm controls 
thee pumps (containing 1 μM cascade blue (CB), 1 μM Fluorescein (FL) and 1x PBS) that are connected to the 
three aqueous inlets of the microfluidic device shown in Figure 2a, while the fourth inlet for oil is kept at a 
constant flow rate of 800 μL/hr. The program stepwise increases the fluorophore concentration by controlling 
the flow rate (Q1, Q2 and Q3) ratio of three aqueous inlets, while keeping the total flow rate as 350 μL/hr. After 
generating any specific flow rate ratio to reach desired concentrations of the fluorophores in the droplets, the 
program waits for 5 minutes for flow stabilization. Then the program acquires droplet fluorescence signals in 
MESA mode for 1 minute after which the mode changes to CW mode and the data is acquired again for 1 minutes 
after a wait of 1 minute. After the data acquisition in CW mode, the program changes the flow rates to reach 
the next concentration and the whole operation repeats. 
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Supplementary Table S1. Calculation of the crosstalk factor C1→2 using equation 1 and experimentally 
determined values of droplet fluorescence amplitude (f) at different concentrations of cascade blue with MESA 
and CW mode. The overall crosstalk reduction (R12), calculated using equation 2 between Ch1 and Ch2 by MESA 
as compared to CW, is also shown.

Supplementary Table S2. Calculation of the crosstalk factor (C2→3) and using equations 1 and experimentally 
determined values of droplet fluorescence amplitude (f) at different concentrations of fluorescein with MESA and 
CW mode. The overall reduction (R23), calculated using equation 2 between Ch2 and Ch3 by MESA as compared 
to CW, is also shown.

Supplementary Table S3. Calculation of the crosstalk factor C1→3 using equation 1 and experimentally found 
values of droplet fluorescence amplitude (f) at different concentrations of cascade blue with MESA and CW mode. 
The overall crosstalk reduction (R13), calculated using equation 2 between Ch1 and Ch3 by MESA as compared to 
CW, is also shown.



Supplementary Figure S3: Screenshot of the interactive crosstalk calculator tool developed to simulate and 
theoretically calculate the crosstalk factors for different configuration of fluorophores, lasers and filters used in 
conventional continuous wave fluorescence analysis setups. The crosstalk factor (Ci→j) is calculated using the 
equations shown. Here, Emij = Total emission of F(i) falling in Ch(j), Exij= Fraction of F(i) excited by L(j), Lpi = Power 
of Laser L(i), Qi = Quantum yield of fluorophore(i), Pg i= Gain of PMT(i), Psi = Spectral response of PMT(i), DLi = 
Fraction of correct signal transmitted/reflected through dichroic mirror(i), DLi ’= 2 – DLi = Additional fraction of 
incorrect signal transmitted/reflected through dichroic mirror(i). FLi = Loss during transmission through filter(i) 
and ExjFEmi = Fraction of F(j) excited due to FRET from F(i). In the simulation, these values are either taken from 
the experiment (like laser power, PMT gain) or from the material datasheet (like fluorophore spectra, quantum 
yields and PMT’s spectral response). To simplify the complex optical setup, we assumed the fraction of signal 
transmitted through any filter (FLi) and dichroic mirror (DLi) as 0.95, which also represents an average value of 
the manufacturer’s data sheet. The rest of the values are calculated by the tool. For e.g. Em11 is calculated by 
integrating the emission spectra of CB from 423 nm to 468 nm that are the wavelengths allowed to transmit 
through filter 1; and Ex11 is calculated by finding the intercept of 405 nm laser on the excitation spectra of CB 
giving a value of 0.0861 which is multiplied by the CB emission spectra to normalize it.



Supplementary Table S4. Crosstalk factors calculated theoretically using the interactive tool “crosstalk 
calculator” (Supplementary Software1) in comparison to the crosstalk factors observed experimentally in 
continuous wave (CW) fluorescence data acquisition.

Supplementary Table S5.  Theoretically calculated crosstalk factors for various configurations optical filters 
along with the corresponding fraction of emission acquired by the photomultiplier tubes via the filters. The 
relative signal loss is calculated as the ratio of usable signal (i.e. emission signal falling from F(i) into the filter 
used in the channel Ch(i)) to the total available signal (i.e. emission signal falling between the lasers before and 
after (i.e. L(i) and L(i+1)) into channel Ch(i)).



Supplementary Figure S4. Mean fluorescence intensity values obtained from droplet populations (P1 to P5) with 
different CB concentrations as acquired by MESA and CW modes. The error bars represent the standard deviation 
from mean and R is the correlation coefficient between the fluorescence intensities acquired by the two modes.

Supplementary Table S6. Mean (μ) and (σ) standard deviations of FL fluorescence distribution of populations P1 
– P5 obtained using CW and MESA mode. These values are used to calculate the Z-factor between the 
fluorescence distribution of separate droplet populations. 



Supplementary Table S7. Z-factors calculated using Equation 3 between the droplet populations P1 – P5 
separated by represented concentration differences. 


