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Supplementary Table 1. Concentrations used for antibodies and stains

Stock concentration

Material Concentration used

NeutrAvidin 0.1 mg/mL in PBS 1 mg/mL in PBS
Biotinylated anti-CD4 antibody 20 pg/mL in PBS 0.2 mg/mL in PBS
4’-6-diamidino-2-phenylindole (DAPI) | 0.2% (v/v) in DI water | 5mg/mL in DI water
AF-488 conjugated anti-CD4 1% (v/v) in PBS 100 pg/mLin PBS

Supplementary Table 2. Comparison between actual cell count and CMOS sensor/Matlab
algorithm based automatic cell count

Sample | Manual cell | Correlation algorithm automatic Difference (%)
count cell count
1 12326 12646 2.59
2 5366 5467 1.88
3 12326 12225 0.8
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Supplementary Figure 1. Washing of stabilized microfluidic devices. Two different food dye
solutions (red and green) and whole blood were injected into microchannels before
performing PBS wash steps with manual pipetting. Device images were taken before washing,
and after first, second, and third wash with PBS. Channels images indicated that food dyes
and blood was removed after washing steps.
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Supplementary Figure 2. Flow chart of cell counting algorithm. Averaged cell image is

compared with channel image (image for cell counting), and areas of higher correlation are
identified as cells.
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Supplementary Figure 3. Generation of an averaged cell shadow image. (a) 30 different cell
shadows and their intensity histograms (right panels) are analyzed. These cell shadows are
selected randomly from different areas of a microfluidic channel. Each cell shadow is of
30x30 pixel size. Circular cell shadow areas are selected further by cropping the edges
(middle panels) as edges do not contribute to cell shadows. (b) The intensity values from all
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30 samples were averaged to generate a single averaged cell image for correlation. The
intensity histogram of averaged cell shadow is shown in right panel.
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Supplementary Figure 4. Automated counting of captured cells inside a microfluidic
channel. (a) Original image of microchannel taken by CMOS sensor and its intensity
histogram (right). (b) Image after contrast enhancement and its intensity histogram (right). (c)
The cells detected using developed MATLAB algorithm where averaged shadow image is
correlated with every cell shadow to determine whether the detected point is a cell or a debris.
(d) Image showing cell shadows and detected cells using developed algorithm.
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Threshold = 25,000 (arbitrary units)



Threshold = 80,000 (arbitrary units)

Supplementary Figure 5. User optimization of threshold value. (a) At lower threshold values
(25,000 a.u. in this case), the software identifies some non-cell events as cells as highlighted
by black circles. (b) Using optimal threshold values (80,000 a.u. in this case), background
noise is reduced by eliminating non-cell events. At both threshold values, software correctly
identifies non-cell events which are significantly different from cell shadows, as highlighted
by arrow in (a) and (b).
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