Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2014

Supporting Information
Detection of Nanomolar Level of Total Cr [(III) and (VI)] by
Functionalized Gold Nanoparticles and a Smartphone with the Assistance

of Theoretical Calculation Models

Wenwen Chen,*? Fengjing Cao,* Wenshu Zheng,*" Yue Tian,* Yunlei Xianyu,*" Peng Xu,*
Wei Zhang,® Zhuo Wang,** Ke Deng,® * Xingyu Jiang® *

@Beijing Engineering Research Center for BioNanotechnology & Key Lab for Biological
Effects of Nanomaterials and Nanosafety, National Center for NanoScience and
Technology, Beijing 100190, China.

b University of Chinese Academy of Sciences, Beijing 100049, China

¢Nano Measurement laboratory, National Center for Nanoscience and Technology, Beijing
100190, China

4CAS Key Laboratory of Standardization and Measurement for Nanotechnology, National
Center for Nanoscience and Technology, Beijing 100190, China

* To whom correspondence should be addressed. E-mail: xingyujiang@nanoctr.cn;
wangz@nanoctr.cn; kdeng@nanoctr.cn. Fax: (+86)10-82545631. Phone: (+86)10-82545611.

Table of Contents

Table S1. AG of the interactions between the DMSA-Au NPs and various metal ions (1 nm
Au NPs as the simplified model).

Table S2. Comparison of the performance of different sensors published for Cr detection.

Fig. S1. The response of DMSA-Au NPs to the other ions containing O atom (MnO,4 and
C104').

Fig. S2. Models of the metal ions (M"") and six water molecules coordinated in the
[M(H20)6]n+ form.

Fig. S3. DLS measurements for DMSA-Au NPs before (a) and after adding Cr3* (b),
Cr,07* (¢), Cr** and Cr,O-* mixtures (d), the concentration of DMSA-Au NPs is 2.5 nM.

Fig. S4. A dose response curve for Cr ions (Cr** and Cr,O* mixtures) detection with and
without other interfering ions.

S1




Fig. SS. The plot of Ags0/Asys of AuNPs versus different metal ions at different pH values
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Table S1. AG of the interactions between the DMSA-Au NPs and various metal ions (1 nm
Au NPs as the simplified model).

Metal Gibbs free energy

ions (kcal mol!)
Cr,0* -234.21
Cr3* -229.90
A* -209.44
Fe3* -202.69
Ba%* -91.25
Ca? -89.35
Cd** -100.45
Co?* -117.81
Cu?* -141.30
Fe?* -99.03
Mg?* -90.81
Mn?* -105.27
Ni* -125.40
Pb?* -110.68
Zn** -96.71
Hg?* -152.34
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Table S2. Comparison of the performance of different sensors published for Cr detection.

Probe Targets Readout LOD Pertreatment Time required for Rely on large Instrument ~ ref
the assay (min)

Glutathione-CdTe QDs Cr(VI) Fluoresence ~ 150 nM --- >40 YES 1
Terbium NPs Cr(VI) Fluoresence ~15nM --- 5 YES 2
AuNPs-SPE Cr(V]D) Voltammetric ~96 nM - 1 YES 3
Ag@Au NPs Cr(V]D) Colorimetric/UV 100 nM - 30 NO 4
Ag NPs Cr(V]) Colorimetric/UV 100 nM - 5 NO 5
DTT-Au NPs Cr(VI) Colorimetric/UV 20 nM - 5 NO 6
Tripolyphosphate-Au NPs  Cr(III) Colorimetric/UV 100 nM - 5 NO 7
BP-DTC-Au NPs Cr(II) Colorimetric/UV ~0.6 UM - 1 NO 8
TNBA-Au NPs Cr(II),Cr(VI) Colorimetric/UV 1 uM Cr(VI) Reduction  >10 NO 9
Citrate-capped Au NPs Cr(III),Cr(VI) Colorimetric/UV 4 uM Cr(VI) Reduction  >30 NO 10
DMSA-Au NPs Cr(III),Cr(VI) Colorimetric/UV 10 nM --- 5 NO This work
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Fig. S1. The response of DMSA-Au NPs to the other ions containing O atom (MnOy4
and ClOy).

Fig. S2. Models of the metal ions (M"") and six water molecules coordinated in the
[M(H,0)6]™" form.
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Fig. S3. DLS measurements for DMSA-Au NPs before (a) and after adding Cr3* (b),
Cr,07* (¢), Cr** and Cr,O-* mixtures (d), the concentration of DMSA-Au NPs is 2.5
nM.
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Fig. S4. A dose response curve for Cr ions (Cr** and Cr,0,> mixtures) detection with
and without other metal ions. The concentration of Cr3*" and Cr,O-* mixtures are from
0 nM to 1 uM (mole ratio is 1:1) and the final concentration of other metal ions is 1

uM.
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Fig. SS. The plot of Ags0/As,s of AuNPs versus different metal ions at different pH
values (pH 3, 5 and 7). The concentrations of various metallic ions are 10 uM and that
of Cr¥* and Cr,0O,%* are 1 uM.
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Fig. S6. The pictures of DMSA-Au NPs solution with adding different metal ions
taken at different time point (5 min, 10 min, 15 min respectively).
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