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Introduction and Objective

Arsenic, cadmium, lead and mercury are all Potentially Toxic Elements (PTEs) listed as a public health

concern by both the EPA (Environmental Protection Agency) and the ATSDR (Agency for Toxic Substances
and Disease Registry) due to their adverse toxicological effects on humans, related to pathologies such as
cancer in various organ systems, as well as neurotoxic. This study aimed to determine As, Cd, Pb, and Hg

concentrations in household plastic items using a handheld X-ray-fluorescence (XRF) analyzer.
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Priority Toxic Elements and Their Specific Migration Limits in Food Contact Materials (WHO 2020; Brazil 2010)

The concentration of these elements (Pb, Hg, As and Cd) was determined with a handheld X-ray-

fluorescence analyzer (Model: Niton™ XL2 700 Series — Thermo Scientific). The plastic utensils were
measured in loco, at popular stores located in the large commercial centers in the Metropolitan Area of Sao

Paulo, Brazil, according to figure 1.
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Figure 1. Processes performed in loco and laboratory analysis for XRF.

Two different types of tests were conducted. (1) Rapid Test (RT, n = 13): 50 mL of the simulant solutions to a
random selection of food-contact items for a 2-hour at 40 °C, in a heating chamber and (2) Long Test (LT, n =
41), which followed the same procedure using the same simulants with a 10-day contact period at room
temperature 25 °C. Simulant solutions were: a) acetic acid 3% and b) ultrapure water. Analysis were carried
out by ICP-MS.

54 utensils were analyzed and the averages of Cd, Pb, As and Hg were 20.9, 31.3, 10.4 and 14.45 mg.kg™’
respectively for the XRF analyses. Graphic 1 shows the percentage of utensils by type (baby bottle, bowls,
plates, mugs and cups). Only Hg had all values above the LOD of the method.

32 colored plastic utensils (59.3%) showed concentrations above the limits of US legislation (90 and 75
mg.kg! for Pb and Cd, respectively) for at least one PTE, This number drops to 11 (20.4%) considering
Brazilian law (600 mg.kg™).
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Graphic 1. Distribution of plastic tableware analyzed by type for XRF Analysis

For RTs, none of the samples showed values that exceeded what is permitted for As by US, European
and Brazilian legislation (EU, 2011; US, 1997, Brazil, 2010). For Pb, Cd and Hg all the samples exceeded
the permitted values. The heatmap below (figure 2) presents a visual comparison of the different metal
compositions as a function of utensil colors. For this analysis, the data were scaled using Min-Max

Scaling.
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Figure 2. Comparison of the different metal compositions as a function of utensil colors for RTs.

For the LTs tests, mercury exceeded the legal limits by 2 times and lead by 22 times.
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Figure 3. Comparison of the different metal compositions as a function of utensil colors for TLs.

Conclusion

* For several of these elements, including lead (Pb), there is no known safe level of exposure. These

findings are relevant as they offer an overview of the contamination of utensils by toxic elements and can
support regulatory agencies in making decisions regarding the quality control of these materials;

 The utensils analyzed in this study were selected based on their low cost and colorful appearance.
However, it is important to highlight that populations living in situations of high social vulnerability may be
more exposed to this type of exposure;

« Coordinated actions and strict regulations are essential to protect public health and ensure food and

environmental safety over the medium and long term.

References

1. ATSDR (2017). Substance Priority List. Atlanta, GA: Agency for Toxic Substances and Disease Registry, U.S. Department of Health and Human Services, Public
Health Service.

2. Brasil (2010a). Resolucao de Diretoria Colegiada — RDC N° 51, de 26 de novembro de 2010a. Dispde sobre migragao em materiais, embalagens e equipamentos
plasticos destinados a entrar em contato com alimentos. Diario Oficial da Uni&o. [In Portuguese].

3. European Union. Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food. Official
Journal of the European Union, L 12, 15 January 2011. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011R0010. Accessed on: 1
July 2024

4. U.S. Consumer Product Safety Commission (CPSC). CPSC Staff Report on Lead and Cadmium in Children's Polyvinyl Chloride (PVC) Products. Washington, D.C.,
(1997).

5. World Health Organization (WHOQO). Childhood Lead Poisoning. World Health Organization, Geneva, Switzerland (2010) Available in:
http://www.who.int/ceh/publications/leadguidance.pdf.

Sao Paulo Research Foundation - FAPESP (Grants #2014/20945-2, #2023/04212-4 and #2023/04803-2) and CNPq #314637/2021-4


http://www.who.int/ceh/publications/leadguidance.pdf

	Slide 1

