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Table S1. Comparison of gray scale intensities measured by Image] (NIH, Bethesda, MD, USA) and a smartphone
application. The application was custom-made for the study. The gray intensity of each detection zone was
measured using either Image] or an application of the smartphone. Biomarkers at different concentrations in serum
were prepared using Lyphocheck Assayed Chemistry Control (Bio-Rad, Richmond, CA, USA) [1]. In details, a
mixture of serum containing the biomarkers at different concentrations were prepared by carefully mixing human
serum Lyphocheks Assayed Chemistry Control level 1 and level 2 containing different concentrations of each
biomarker. Then, 5 mL of deionized water was added into the mixture to adjust the concentrations of the
biomarkers. After the addition, the mixture was gently shaken without generating bubbles and 300 pL of the
mixture were dropped onto the sample reservoir of the 3D-uPADs. Chol.: cholesterol. ALP: alkaline phosphatase.
AST: aspartate aminotransferase. UN: urea nitrogen. (a.u.: arbitrary units.)

Biomarker Image J gray Smartphone application gray Relative error (%)
concentration intensity (a.u.) (A) intensity (a.u) (B) [|A-BI/A*100]
High glucose 88.8+1.5 903+1.5 1.7
(8 mmole/L)

High Chol. 34.1+1.1 35.7+2.1 43
(8 mmole/L)

Normal Albumin 494 +0.7 50.7+1.5 2.5
(4 g/dL)

High ALP 30.2+0.1 30.3+2.1 0.4

(400 U/L)

High Creatinine 348=+0.6 35.7+0.6 0.5
(150 pmole/L)

High AST 27.5+0.6 28+ 1.1 1.7

(400 U/L)

High ALT 263+ 1.1 26.7+ 1.5 1.5

(400 U/L)

Normal UN 55.7+0.6 53.3+0.6 4.6
(4 mmole/L)



Figure S1. Surface image of cellulose fiber in paper showing changes caused by the photocurable resin during
3D digital light printing (DLP) and ethanol washing. (a) The bare filter paper. (b) The filter paper soaked with
resin. (¢) 10 times of ethanol washing after the filter paper was soaked with resin (d) The fully cured paper. (Scale
bar: 50 um. magnification: 100X). Images were obtained with Scanning electron microscopy (JSM-6700F, JEOL,
Tokyo, Japan).



Before After

Figure S2. Multiple detection on the 3D-pPADs using a serum sample. (a) Color difference between the PBS
sample and spiked serum sample in tubes. (b) Each enzyme was fixed on each detection zone before testing. (c).
Detection of multiple biomarkers by dropping the sample (300 uL) including 8 mmol/L for glucose, 8 mmol/L
for Chol., 4 g/dL for albumin, 400 U/L for ALP, 150 umol/L for creatinine, 400 U/L for AST, 400 U/L for ALT,

4 mmol/L for UN in spike serum sample.
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