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S1- Thermal analysis and XRD of cardboard substrates

The DSC analysis of figure S1.a shows that the cardboard substrate starts to degrade at a
temperature of 220 °C.

The XRD diffractogram obtained for the cardboard substrate (figure S1.b) reveals the
peaks of cellulosic fibres at 20 equal to 15°, 22° and 35°, corresponding to the
crystallographic planes (110), (200) and (004). It can also be observed 3 peaks
corresponding to the aluminium crystallographic phase, at 45°, 65° and 78°, associated to
the crystallographic planes (200), (220) and (311), respectively.

The schematic on figure S1.c shows the different layers present on cardboard packaging
substrates, consisting in cellulose fibres, polymeric coatings (polyethylene) and

evaporated aluminium.
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Figure S1: (a) Differential Scanning calorimetry (DSC) and (b) XRD diffractogram of

cardboard substrate; (c) schematic of cardboard layered composition.



S2— Analysis of SERS substrates uniformity

To test the uniformity of the best-performing substrate (/xgk = 5 min, covered with 6 nm

Ag mass thickness), additional SERS spectra of 10°® M R6G molecules were collected
from 6 randomly-selected spots on the same substrate (2.5 x 2.5 cm? area) separated by a
distance of at least 1 cm. The Raman spectra profiles revealed to be quite similar,
indicating high uniformity of the Ag NPs@ZnO NRs substrates and good reproducibility

of the SERS signal.
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Figure S2 Intensities of the 1360 cm™ Raman vibrational lines of the spectra of 10¢ M
R6G, acquired from the best-performing substrate (fNgk = 5 min, covered with 6 nm Ag
mass thickness) at 6 randomly selected spots on its surface. Each bar corresponds to the

average from five individual spectra measured within the vicinity of each spot.



