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Supplementary Methods
Synthesis and characterization of CdS QDs

Cadmium acetate (99%), N,N-dimethyl formamide (99%) and thiourea (99.5%) were
purchased from Sigma-Aldrich (Merck, Darmstadt, Germany). CdS QDs were synthe-
sized by IMEM-CNR as previously described [1]. Briefly, 10 ml of 105 M thiourea solution
were added to 100 ml dimethylformamide (DMF). The solution was then heated at 70 °C,
10 ml of 10° M solution of cadmium acetate were added and the temperature raised to 90
°C. The reaction was stopped after 5 minutes, the solid phase was washed with water and
collected by centrifugation.

Transmission electron microscopy (TEM) analysis (Figure Sla) was performed using
a Talos F200S G2 SEM FEG (Thermo Fisher Scientific, Waltham, MA, USA). Hydrody-
namic diameter (nm) and zeta potentials (mV) were determined by dynamic light scatter-
ing (DLS) analysis at room temperature (Figure S1b) using a Zetasizer Nano ZSP (Malvern
Instruments, Malvern, UK). The crystal structure of CdS QDs was examined with powder
X-ray diffraction (XRD) spectrum (Figure S2) performed using ARL™ X'Tra diffractome-
ter (Thermo Fisher Scientific,c Wyman Street, Waltham, MA, USA; Cu Ka source, Bragg-
Brentano geometry).

Synthesis of ZnS QDs

The synthesis of ZnS QDs was adapted from [2]. Briefly, 10 mmol of anhydrous ZnCl-
was dissolved into 200 mL of ethylene glycol and heated to 160 °C under Ar atmosphere
(solution #1). In another flask, purged with Ar, 10 mmol of thiourea was dissolved into 50
mL of ethylene glycol at 80 °C (solution #2). Under vigorous magnetic stirring, solution #2
was then quickly added into solution #1 with the formation of ZnS nanocrystals. This so-
lution was allowed to rest at 150 °C for 10 min and then brought to room temperature
using an ice bath. The ZnS nanocrystals were separated from the reaction solution by cen-
trifugation, washed with acetone and ethanol, and finally dried in a desiccator.
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Zeta potential Hydrodinamic
ENMs Size (nm)
(mV) diameter (nm)
CdS QDs <5 -22 196.5
CeO, NPs <40 40 246.9
CuO NPs <25 -25 533.9
ZnS QDs <5 12 302.9

Figure S1. Characterization of ENMs used in the present work. (a) Representative TEM images of
the CdS QDs, CeO2 NPs, CuO NPs and ZnS QDs (images adapted from [3] and [4]). (b) Physical
characterization of the ENMs used in the present work.
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Figure S2. Powder X-ray diffraction pattern of CdS QDs. The line spectra show the hexagonal crystal
structure of the CdS QDs.
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