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To illustrate how to obtain the correlation between real images and colorimetric data, we give
examples to show how to get results for Figures 5, 7 and 8.

Figure S1 shows a typical example of color changes with reaction time for the reagent and
human serum. In this case, we spray AST reagent onto the PADs with an inkjet printer and drip
clinical human serum (corresponding to patient number 12 in the Figure 8 of the manuscript) onto
the reaction area of the PADs with a pipette. The images show the color changes with reaction time
from 6 min to 11 min. Although these changes are hardly visible to the naked eyes the changes of
RGB values are very clear with the commercial software Adobe Photoshop 7.0, mean value of
R=154.13, G =152.7 and B = 114.35, respectively. In the Adobe Photoshop 7.0 software, higher color
intensity will yield smaller intensity value. However, in order to show darker colors clearly, we
used the value 200 to subtract the detection values to reverse the results, see Figure S2. Each case
repeats 5 experiments in measurements.

Figure S1. Adobe Photoshop 7.0 software analyzed RGB values as color intensity.

Similarly, an example is given below to show how to obtain results for Figure 5.

We give a typical set of images here. Figures S3 and S4 show the images of AST and ALT
samples at concentration 44.05 U/L. Figure S3a is for AST detection obtained by the printer method
(600-RGB = 168.58) and Figure S3b is that (600-RGB = 168.32) by the pipette method, respectively.
Similarly, Figures S4a,b give the ALT value (600-RGB = 170.34) and (600-RGB = 166.98) by the printer
and the pipette method, respectively. The RGB values are read directly from real images by the
commercial software Adobe Photoshop 7.0. We can see the good qualitative agreement exists
between the two methods. Although these changes in colors are hardly visible to the naked eyes but
the results of the two methods are very clear with the commercial software Adobe Photoshop 7.0.
Each case repeats 5 experiments in measurements.
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Figure S2. (a) Change in mean R + G + B values color intensity over time for AST; (b) Use the value

200 to subtract the detection values from (a) to reverse the results.

Figure S3. (a) The result of AST detection obtained by printer method; (b) The result of AST

detection obtained by pipette method.

(b) R+G+B Values
350+ —— 912UL
1 —m— 456UL
= 300+ —— 0U/L
= | "
£ 250- G
_‘g |
= 200
3 ]
150+
1°c L] 1 L L L] L 1
0 2 4 6 8 10 12

14



Micromachines 2016, 7, 9

Mean: 15074 Level
StDev. 572 Count:
Median 152 Percenti

Pixels: 620 Cache Level |

Msan: 146,41 Lavel
StaDev: 537 Count:
Median: 148 Percentile:

Pixels: 620 Cache Lavel: |

————
Mean: 14742 Level
StgDev. 544 Count
Metan: 149 Prcantie
Plxels: 620 Cache Level: |
Histogram

S3 of 54

Figure S4. (a) The result of ALT detection obtained by printer method; (b) The result of ALT

detection obtained by pipette method.

Tables S1 and S2 show the data for finding the linear regression relation for AST and ALT
concentration in Figure 7, respectively. There are 5 repeats in experiment to measure data. AVE
represents average of AST/ALT color intensity from the 5 measurements. SD is one standard
deviation. The color on the paper-based device is composed of different proportions of R, G, B
values. The R, G, B values change with the concentration and the reaction time. In this case, we
selected the R + G + B values as the representative color intensity. And we obtain the calibration
curves for different concentrations of AST and ALT by using the commercial software EXCEL.
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Table S1. AST data.

AST(UL) N=1 N=2 N=3 N=4 N=5 ColorIntensity o . @ dDeviation

R+G+B)
- - - - - - AVE SD
5.7 148.73 139.38 145.67 148.73 130.15 142.53 791
22.8 149.06 150.29 152.16 14895 156.46 151.38 3.11
45.6 180.22 169.48 166.84 17256 170.81 171.97 5.05
68.4 186.47 188.25 187.46 183.25 179.58 185.01 3.57
91.2 193.53 198.45 209.81 204.15 209.88 203.16 7.16

—%)2
AVE = Average of color intensity; SD (standard deviation) = ,%, (n=5 measurements).

Table S2. ALT data.

AST(UL) N=1 N=2 N=3 N=4 N=5 Colorintensity o . rdDeviation

R+G+B)
- - - - - - AVE SD
5.38 136.01 134.41 129.85 132.39 140.33 134.59 3.94
21.53 154.87 150.01 14825 146.49 154.82 150.89 3.82
43.05 16793 167.71 17499 160.81 163.89 167.46 5.45
64.58 176.84 188.95 178.47 187.43 182.31 182.81 5.33
86.51 196.76 206.59 202.07 198.38 212.24 203.21 6.31
L(x-%)

AVE = Average of color intensity; SD (standard deviation) =



