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Figure S1. Water contact angle data for chitosan solutions with different concentrations deposited 1
time and 2 times on (a) 5-12 um pore-sized and (b) on 12-15 pm pore-sized paper substrates.
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Figure S2. XPS survey scan of chitosan-modified paper (a) one and (b) two depositions from 1.5 wt%
chitosan solution in acetic acid) as well as bare non-modified paper (c) and (d) on different sides of
the paper).

Table S1. Binding energies and the atomic concentration of Cls, Ols and Nls for one-time
deposition and two-times deposition.

Binding Energies Position (eV) Atomic Concentration (atom-%)
Name One time Two Times One time Two times
Deposition Deposition Deposition Deposition
Cls 284.9 285.6 63.6 63.1
Ols 531.9 533.1 31.0 33.0
Nis 398.9 400.2 3.4 3.8

Table S2. Assignment of most prominent bands observed in ATR-FTIR spectra for chitosan films on
paper (2 coatings, 1.5 wt %) and chitosan on paper (2 coatings, 1.5 wt %) grafted with chromogenic
substrate X-Gluc.

Vibrations and Chitosan Chitosan Grafted
Assignments Data Refs $1,52 X-Gluc
Vs (O-H, N-H) 3334 3435-3330 3335
V (C-H) aromatic - - 3074
v (C=0)amide 1645 1620-1655 1641
b (NH3) 1599 1590-1610 -
v (N-H) amide Il 1553 1550-1565 1557
3b (C-H) 1375 1375-1382 1376
vs (C-0-C) 1053 1065—993 1065
Vs (C-O-C bridge) 896 890-900 898
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Figure S3. Field-emission scanning electron microscopy (FESEM) images of sensor paper: (a)
uncoated paper and (b) paper coated with 1 wt%, (c) 1.5 wt% and (d) 2 wt% chitosan solution, 5-12
pm.
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Figure S4. Photographs of sensor hydrogel coated paper after reaction with enzyme: (a) uncoated
paper control, (b) X-Gluc functionalized paper (one-time chitosan deposition) tested with bacteria
suspension with bacteria concentration of 1.3 x 107CFU/mL, (c¢) X-Gluc functionalized paper (two
times chitosan deposition) tested with bacteria suspension with bacteria concentration of 1.3 x 107
CFU/mL, (d) X-Gluc functionalized paper (two-times chitosan deposition) tested with in neat
enzyme solution (1 uM) phosphate-buffered saline (PBS) prepared by dilution of DPBS. The
incubation time was in all cases 4 h.



Figure S5. Schematic of the black box design. The box possesses (1) a camera hole and (2) a platform to
hold the smart phone, a water-reservoir chamber and a sample holder, where (3) paper supported samples
of a diameter of 8 mm fit in and can be easily detached for cleaning in case of contamination. The box was
designed and drawn using inventor drawing software.



