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Figure. S1 Design of the specific parameters of the paper-based channel. This was achieved by the capping method to carry out patterning to form the required hydrophilic zones and to ensure the smooth flow of sweat through the paper-based channels.
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Figure. S2 The smartphone photo device consisted of a black box and a loading platform for the chip. The device was made of black resin to avoid interference from ambient light and light reflection. The size of the upper surface of the device was determined by the size of the smartphone (158 mm (L) × 72 mm (W)), with the position of the camera and flash reserved according to the smartphone (48 mm (L) × 38 mm (W)). The loading platform was used to hold the paper-based chip (50 mm (L) × 38 mm (W) × 6 mm (H)) and the height of the overall device (90 mm (H)) was determined by the focal length of the camera.
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Figure. S3 Optimization of the paper-based glucose sensor. (a) Comparison of R, G and B values corresponding to 0 and 200 μM glucose and selection of the R value. (b) Comparison of the linearity for three lighting conditions: natural light, incandescent light and the photography device, with the best results obtained using the photography device. (c) Using 200 μM glucose, the color was darkest at 15 min in the 0-25 min range. (d) Using 200μM glucose, the best result was obtained when the HRP concentration was 0.2mg/mL. (e) Using 200μM glucose, the best result was obtained when the GOD concentration was 200U/mL. (f) For 200μM glucose, the best effect was achieved when the TMB concentration was 15mM. (g) Biomarkers for the five colorimetric sensors in this paper were tested for mutual interference with each other, it showed good selectivity. (h) With five different sensors, the reproducibility was tested. It showed that there was no statistical difference. Error bars indicate the standard deviation of the 3 sensors.
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Figure. S4 Optimization of the paper-based lactate sensor. (a) Comparison of R, G and B values corresponding to 0 and 20mM lactate and selection of the R value. (b) Comparison of the linearity for three lighting conditions: natural light, incandescent light and the photography device, with the best results obtained using the photography device. (c) Using 20mM lactate, the color was darkest at 10min in the 0-25min range. (d) Using 20mM lactate, the best result was obtained when the HRP concentration was 0.5mg/mL. (e) Using 20mM lactate, the best result was obtained when the LOD concentration was 20U/mL. (f) For 20mM lactate, the best effect was achieved when the TMB concentration was 10mM. (g) Biomarkers for the five colorimetric sensors in this paper were tested for mutual interference with each other, it showed good selectivity. (h) With five different sensors, the reproducibility was tested. It showed that there was no statistical difference. Error bars indicate the standard deviation of the 3 sensors.
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Figure. S5 Optimization of the paper-based uric acid sensor. (a) Comparison of R, G and B values corresponding to 0 and 200 μM uric acid and selection of the R value. (b) Comparison of the linearity for three lighting conditions: natural light, incandescent light and the photography device, with the best results obtained using the photography device. (c) Using 200 μM uric acid, the color was darkest at 15 min in the 0-25 min range. (d) Using 200μM uric acid, the best result was obtained when the HRP concentration was 0.4mg/mL. (e) Using 200μM uric acid, the best result was achieved when the Uricase concentration was 100U/mL. (f) For 200μM uric acid, the best effect was achieved when the TMB concentration was 15mM. (g) Biomarkers for the five colorimetric sensors in this paper were tested for mutual interference with each other, it showed good selectivity. (h) With five different sensors, the reproducibility was tested. It showed that there was no statistical difference. Error bars indicate the standard deviation of the 3 sensors.
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Figure. S6 Optimization of the paper-based pH sensor. (a) Comparison of the linearity of the corresponding R, G, B, (R+G+B)/3 values in the Ph3-8 range, with the (R+G+B)/3 value selected. (b) Comparison of linearity for three lighting conditions: natural light, incandescent light and the photography device, with the best results obtained using the photography device. (c) With pH=3, the color was darkest at 15 min in the 0-25 min range. (d) The ratio of litmus to bromophenol blue was 1:1,10:1,20:1,1:10,1:20 respectively, comparing the corresponding pH and choosing the ratio of 20:1. (e) Biomarkers for the five colorimetric sensors in this paper were tested for mutual interference with each other, it showed good selectivity. (f) With five different sensors, the reproducibility was tested. It showed that there was no statistical difference. Error bars indicate the standard deviation of the 3 sensors.
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Figure. S7 Optimization of the paper-based magnesium sensor. (a) Comparison of the linearity of the R, G, B, (R+G+B)/3 values corresponding to magnesium ions (0.5-5 mM) and selection of the R value. (b) The linearity was compared for three lighting conditions: natural light, incandescent light and the photography device, with the best results obtained using the photography device. (c) Using 5mM Mg2+, the color was darkest at 10min in the 0-25min range. (d) The best result was obtained when the EBT concentration was 1g/L for 5mM Mg2+. (e) Biomarkers for the five colorimetric sensors in this paper were tested for mutual interference with each other, it showed good selectivity. (f) With five different sensors, the reproducibility was tested. It showed that there was no statistical difference. Error bars indicate the standard deviation of the 3 sensors.
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Figure. S8 Electrochemical sensor for cortisol. (a) Electrochemical response of the MIP sensor to different concentrations of cortisol. (b) Electrochemical response of the MIP sensor to different concentrations of cortisol and PBS. (c) The reproducibility of the cortisol sensor was demonstrated by five sensors responding to 100 nM cortisol. (d) The MIP cortisol sensor responded to the addition of glucose, lactate, uric acid and magnesium with no change in response, followed by the addition of 100 nM cortisol with a significant response. (e) Response of the NIP sensor to different concentrations of cortisol, with essentially no change in response to different concentrations of cortisol. 
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