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Figure S1. Optical images of the pre-concentration steps involved in SHPPSI MS using
normal paper and superhydrophobic paper.
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Figure S2. Comparative SEM images of a A) normal paper and B) superhydrophobic paper
at different magnifications.
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Figure S3. MS? and MS® spectra of melamine at 1.2 ppt (10 pM) in solution. A) Structures
of the fragments; B) and C) are the MS? and MS? spectra of peaks at m/z 127 and 85. The
fragmentation patterns and the structures of the fragmented ions were confirmed from the

literature.!
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Figure S4. MS? and MS® spectra of caffeine at 2 ppt (10 pM) in solution. A) Structures of

the fragments; B), C) and D) are the MS? and MS? spectra of peaks at m/z 195 and 138
Fragmentation patterns were matched with the literature
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Figure S5. MS? and MS® spectra of rhodamine 6g at 4.7 ppt (10 pM) in solution. A)
Structures of the fragments; B) and C) are the MS? and MS2 spectra of peaks at m/z 443 and
415. The fragmentation patterns and the structures of the fragmented ions were confirmed

from the literature.®
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Figure S6. MS? and MS® spectra of methyl orange at 3.3 ppt (10 pM) in solution. A)
Structures of the fragments; B) and C) are the MS? and MS? spectra of peaks at m/z 304 and
156. The fragmentation patterns and the structures of the fragmented ions were confirmed

from the literature.*
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Figure S7. Mass spectra of A) isoleucine, B) adenine, and C) urea at 1.3, 1.4 and 0.6 ppt (or
10 pM) concentration.
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Figure S8. MS? spectrum of isoleucine at 1.3 ppt (10 pM) level in solution. A) Structures of

the fragments and B) MS? spectrum of the peak at m/z 131. The fragmentation pattern and
the structure of the fragmented ions were confirmed from the literature.®
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Figure S9. Blank SHPPSI mass spectrum collected by drop casting 10 pl of methanol. Mass
spectrum shows absence of peak at m/z 61 in the background.
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Figure S10. MS*, MS2 and MS® spectra of diazepam at 10 pM in solution. A) MS? spectrum
of the solution; B) Structures of the fragments; C) and D) are the MS? and MS?® spectra of
peaks at m/z 285 and 257.%
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Figure S11. A) Total ion chromatogram (TIC) and B) selected ion chromatogram of (SIC) of
isoleucine. Inset shows the full range mass spectrum and the spectrum in selected range.
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Figure S12. Full mass range mass spectrum of rhodamine 6G upon drop casting twice. The
intensity corresponds to the peak 443 is almost half of the peak intensity shown in Figure 4B.
It indicates that the peak intensity can be further enhanced by putting more analytes in a
restricted area. Inset shows the selected area mass spectrum of the peak at m/z 443 by
SHPPSI (black trace) and PSI (red trace). The intensity corresponds to two times and three
times drop casting (Figure 5) in normal paper are similar due to diffusion.
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Figure S13. Comparative mass spectra of glucose in A) normal paper and B)
superhydrophobic paper. C) MS? spectrum and the fragmentation pattern of the peak at m/z
181.7 The intensity of the mass peaks corresponding to proton , sodium and potassium added
glucose are much lower in case of normal paper than that of superhydrophobic paper. To
emphasize the peak positions, the peaks have been multiplied with a factor of 5 which are
indicated by upward arrows. The glucose concentration used here was 2 ppt (10 pM).
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Figure S14. A) PSI, B) ESI, and C) SHPPSI mass spectra of melamine in water at 10 pM
(1.2 ppt) concentration. Inset of each spectrum shows the zoomed in view of the selected
peak at m/z 127, due to protonated melamine.
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Figure S15. Mass spectrum of milk sample before spiking with melamine.
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Figure S16. Mass spectrum of melamine found in laboratory-made artificially adulterated
milk. Melamine concentration in the milk was 0.63 ppb (10 pM).
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Figure S17. Mass spectra of 5 different concentrations of melamine, ranging from millimolar
to picomolar. Peak labelled ‘*’ is larger at a reduced concentration. May be it has an impurity

in addition to the 3C isotopic peak of melamine. The chart represents the concentration of
each solution and the peak intensity of melamine at the corresponding concentration.
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Figure S18. Calibration curve of melamine in water. Inset shows the graph at low
concentrations of melamine.
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