
Pb

μg.dL⁻¹

0.94 

(0.38-2.04) 

Reference value
(CDC, 2024)
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Cd

μg.L⁻¹
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Reference value
(Kira et al, 2016)

0.2

Cr

μg.L⁻¹

0.9

(0.5-15.5)* 

As

μg.L⁻¹

0.3 

(0.1-0.9)*

Potentially Toxic Elements (PTEs) include metals (Pb, Cd, Cr, Cu, Hg, Ni,

Sn, Zn), as well as metalloids (As), which are associated with

innumerous health issues, such as skin diseases, cognitive and attention

deficits, hyperactivity, and lung, liver, and kidney cancers. Children are

especially vulnerable to PTEs exposure, as their biological systems are

not fully developed.

Questionnaires were applied to the children's guardians and to DCC

staff regarding past exposures and the types of meals provided to the

children at the DCC.
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Figure 1. Flowchart of procedures carried out for the biomonitoring in children attending the DCC

Figure 2. Main results for objects analyzed by XRF in the DCC playground

Conclusions

• XRF analysis shows that children attending this DCC may be exposed to

PTEs, particularly Pb and Cd;

• Although the levels of these PTEs in blood samples were all below the

limits set by relevant regulations, it is important to note that for some

elements, such as Pb and Cd, no safe levels of exposure have been

established;

• These findings are crucial for identifying and managing sources of PTE

exposure, and they provide essential scientific evidence to inform public

health policies aimed at reducing children's exposure.
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Introduction

To assess the PTEs (Pb, Cd Cr, Cu, Ni, As and Zn) exposure of children

who attend a university daycare center (DCC) in São Paulo.

Plastic 

(mg.kg-1)

Pb: 12.60

Cd: 19.45

Cr: 30.69 

Painted Wood

(mg.kg-1)

Pb: 117.87

Cd: 13.27

Cr: 67.82

Considering the plastic items: 22.2% had Pb concentrations above 90

mg.kg-1; 9.7% had Cd concentrations above 75 mg.kg-1 (ASTM, 2017).

The flowchart below summarizes the activities carried out to assess the

exposure of the children who participated in the study.

Figure 3. Main results for blood analysis by ICP-MS for children attending the DCC

*There are no reference values for these elements in children’s blood.

Population characterization and blood PTE concentrations

• Children were aged between 1.4 and 6.3 years;

• Female (n=15) median age was 4.78 years old;

• Male (n=14) median age was 4.94 years old.

No statistical differences were observed between the genders and the

ages of the children (p > 0.05).
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