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Section 1: Linear range analysis of the system

To access the measurement range, we obtained a series of samples of white blood cells with concentration gradients
through dilution. Subsequently, we performed 10 repetitions of each test using our device and calculated the standard
values, average values, and coefficient of variation (CV) for each dataset (Table S1). As illustrated in Fig. S1(a-c), the de-
termined standard value and the average value satisfied the linear regression equation of y = 1.0191x — 0.3621, y =
1.0202x — 0.0870, and y = 0.8885x — 0.6211, respectively. The regression coefficients were R = 0.987, R = 0.989, and R =
0.966, respectively, indicating a high-level consistency when the detection concentration ranges from 1.52x10%/pL to
12.08x10%/pL. On the other hand, at 2 pL/min, according to Fig. S1(d), the obtained average values significantly devi-
ated from the standard regression equation, demonstrating a failure case of the method. Because of the severe motion
blur effects at a flow rate of 2 pL/min, some cells failed to be counted as illustrated in Fig. S1(e).

Table S1 | Standard values, average values, and coefficient of variation (CV) of white blood cell concentration for samples.

Sample number Average values (10%/pL) Standard values (10%/pL) CV (%)
1 1.37 1.52 9.83
2 2.78 3.03 9.76
3 4.84 4.53 8.18
4 6.36 6.04 7.77
5] 6.96 7.48 6.53
6 9.52 9.06 6.42
7 10.98 10.49 5.13
8 11.82 12.08 4.21
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Fig. 81 | The regression equation for the standard value and the average measured value of the samples in Table S1 at different flow
rates. (a) At a flow rate of 0.5 pL/min, the linear regression equation between 1.52 x 10%/uL and 12.08 x 10%/pL is y = 1.0191 x - 0.3621 with the
regression coefficient of R = 0.987. (b) At a flow rate of 1.0 uL/min, the linear regression equation between 1.52 x 10%/uL and 12.08 x 10%/uL is y
=1.0202 x - 0.0870 with the regression coefficient of R = 0.989. (c) At a flow rate of 1.5 pyL/min, the linear regression equation between 1.52 x
10%/pL and 12.08 x 10?%/pL is y = 0.8885 x - 0.6211 with the regression coefficient of R = 0.966. (d) The average measured value at a flow rate of
2.0 pyL/min and the standard regression equation y = x. (e) Sample image at a flow rate of 2.0 yL/min, partial cells could not be distinguished.
Scale bar: 100 ym.
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Section 2: Repeatability analysis of the system

To assess the repeatability, we calculated the CV by taking the standard deviation divided by the mean for ten measure-
ments of each data set. According to Table S1, within the detection range, the CV increases as the sample concentration
decreases. At a concentration of 1.52x10%/uL, the CV was at 9.83%, which aligns with results from similar devices®,
demonstrating good reproducibility. In comparison to their cumbersome imaging systems, our device has significant

advantages of portability.

Section 3: Contrast analysis of the system

To evaluate the sensitivity of our device from an imaged-based point-of-view, we used the "Root Mean Square Contrast"
metric to quantify the sensitivity of our device as illustrated in equation (1). Specifically, the contrast calculation for-
mula was illustrated in the following equation, where I;; is the gray level of one pixel, and T is the averaged gray level of
an image with M x N pixels.

N—1 M—1

C= eSS G- (1)

i=0 j=0

We analyzed the contrast of particles resolved in the image before our pre-processing process. A representative frame
is shown in Fig. S2(a), and the 8 particles at the edge of the field of view and with the weakest signal-to-noise ratio were
highlighted and numbered in blue boxes (Fig. S2(b)). The contrast values of particles were calculated, and the Cell #7
was with the lowest contrast of 7.27. This suggests that the particle with a contrast value of at least 7.27 can be identified,

reflecting the good sensitivity of our device.

Contrast: 11.52

Contrast: 20.81

Contrast: 7.89

Contrast: 17.73

Fig. S2 | (a) The image of cells during flow, where a portion of cells with lower contrast is boxed in blue and labeled with a serial number. (b)
Magnified view of the cells in the blue box of (a) and the corresponding contrast. (c) The image obtained after preprocessing. Scale bar: 100um.
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Section 4: The experimental process of cell counting by hemocytometer

We used a hemocytometer for manual cell counting under a microscope. As shown in Fig. S3, the stained and diluted
blood sample was dropped onto the hemocytometer and placed under a microscope. Particle counts were performed on
the squares in the middle and corners, and the counted result C was used to calculate the cell concentration M by the
following equation, where N represents the dilution ratio. Each sample group was counted ten times, and the average

value was obtained.

M=CxNx50. (2)

Fig. 83 | Counting result of hemocytometer by a microscope.

Section 5: Supplementary Video 1
The Supplementary Video 1 demonstrates the process of cell counting using our Palm-size Optofluidic Hematology
Analyzer at a flow rate of 1 uL/min.

References

S1. Kim B, Oh S, Shin S, Yim SG, Yang SY et al. Pumpless microflow cytometry enabled by viscosity modulation and immunobead labeling.
Anal Chem 90, 8254-8260 (2018).

230018-54


https://doi.org/10.1021/acs.analchem.8b01804

	 Section 1: Linear range analysis of the system
	 Section 2: Repeatability analysis of the system
	 Section 3: Contrast analysis of the system
	 Section 4: The experimental process of cell counting by hemocytometer
	 Section 5: Supplementary Video 1
	References

