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Abstract: Beauty products are widely used to enhance appearance, but many contain harmful heavy metals. This
study analyzed Cu, Cd, Cr, Mn, Ni, and Zn levels in five popular Malaysian foundation brands—Bihan, CPG,
Cubremi, Kamelia, and Maaez—using flame atomic absorption spectrophotometry. The metals were detected in
all samples, with concentrations ranging from 0.018 ppm to 1.012 ppm. Maaez had the highest copper and zinc
levels, Bihan had the highest cadmium and manganese, and Cubremi had elevated nickel. Despite varying
concentrations, none of the samples exceeded the WHOQO’s permissible limits for heavy metals in cosmetics.

Keywords: Heavy metals, Samples, Cosmetics products, Local foundation, Permissible limit.

INTRODUCTION

Cosmetics are widely used substances that come into contact with the body’s external layers (Rahil et al., 2019).
These products often contain a variety of chemical ingredients, some of which can be harmful. Heavy metals such
as copper (Cu), cadmium (Cd), chromium (Cr), manganese (Mn), nickel (Ni), and zinc (Zn) have been detected
in foundations and are legally regulated due to their adverse health effects. According to global health regulations,
the concentration of these hazardous substances in cosmetics should not exceed permissible limits as they can
cause skin irritation, organ damage, and even cancer.

Heavy metals are linked to serious health issues, including both acute and chronic conditions. As Ali et al. (2023)
point out, excessive exposure to heavy metals can lead to significant health problems. For instance, cadmium
exposure can cause flu-like symptoms and lung damage, while ingesting high levels of zinc can result in
gastrointestinal distress. Despite the widespread use of local cosmetics, limited data exists regarding heavy metal
contamination, posing challenges for both regulators and consumers. Prolonged exposure to such products may
have long-term health implications, highlighting the need for immediate attention. Additionally, heavy metals in
cosmetics can accumulate on the skin and even penetrate into the bloodstream, increasing the risk of organ
poisoning and carcinogenesis (Selvaraju et al., 2020).

In this study, foundation cosmetics were chosen as the focus because they are commonly used as a base in makeup
routines by most of Malaysian’s Women. The objectives of this study are to evaluate and quantify the
concentrations of Cu, Cd, Cr, Mn, Ni, and Zn in samples of local foundation cosmetics and to determine whether
these levels comply with relevant regulatory standards and guidelines. The findings aim to enhance consumer
awareness and promote safer cosmetic practices.

MATERIAL & METHODOLOGY

Preparation of stock solution

Stock solutions of 1000 ppm for each metal (Cu, Cd, Cr, Mn, Ni, and Zn) were prepared by pipetting 5.0 mL into
a 50 mL volumetric flask, diluted with 1% nitric acid, and made up to the calibration mark. Calibration curves
were generated by serially diluting the stock solutions to prepare several concentrations: Cu (1.0-5.0 ppm), Cd
(0.2-1.0 ppm), Cr (1.0-5.0 ppm), Mn (0.3-1.5 ppm), Ni (1.0-3.0 ppm), and Zn (0.15-0.75 ppm). The standards
were aspirated into an atomic absorption spectrophotometer (AAnalyst 400) at their respective wavelengths, and
the absorbance of both the standard and sample solutions was recorded.
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Preparation of sample solution

A sample solution for each of the foundation brands (Bihan, CPG, Cubremi, Kamelia, and Maaez) was prepared
by weighing approximately 1 g of foundation into a conical flask. Concentrated acids, including 5.0 mL of 30%
hydrogen peroxide, 5.0 mL of 37% hydrochloric acid, and 15 mL of 65% nitric acid, were added to the flask,
sealed with parafilm, and left for 15 minutes to ensure a complete reaction. The mixture was then heated at 150°C
until no brown fumes were produced and allowed to cool to room temperature. Afterward, 20 mL of pure water
was added, and the solution was filtered into a 50 mL volumetric flask, topped up to the calibration mark with
pure water, and shaken. The solution was then filtered again using a microfilm syringe filter to prevent
precipitation before being aspirated into an atomic absorption spectrophotometer (AAnalyst 400) for analysis. The
selected heavy metals (Cu, Cr, Cd, Mn, Ni, and Zn) were analyzed using different hollow cathode lamps specific
to each element.

Figure 2 The filtered process Figure 3 the process and

Figure 1 All five brands sample gure . :
foundation with filter paper using glass apparatus of filtered

filter funnel microfilm syringe filter

RESULTS AND DISCUSSIONS

Table 1 presents the concentrations of heavy metals detected in cosmetic samples analyzed in this project, ranging
from (0.01840.0179 to 0.73940.0474) ppm for Cu, (0.003+2.9759% /0~ to 0.0564-0.0025) ppm for Cd,
(2.8564-0.0300 to 4.629+0.0300) ppm for Cr, (0.17240.0028 to 0.42710.0407) ppm for Mn, (0.183+0.0075 to
0.29240.0046) ppm for Nickel, and (0.380+0.0031 to 1.0124+0.0044) ppm for zinc, Zn. The study employed
Atomic Absorption Spectroscopy (AAS) to determine heavy metal concentrations in various local foundation
cosmetics. Five foundation samples were randomly collected from different local markets.

range from

The data reveals that all samples contain detectable levels of heavy metals. According to the World Health
Organization (WHO), the levels found must be within safe limits for use. The findings suggest that the brands
analyzed - Bihan, CPG, Cubremi, Kamelia, and Maaez are safe for use as their heavy metal concentrations remain
below WHO's permissible limits. Heavy metals in local cosmetics are permissible when regulated and kept within
set guidelines. Deviations from these criteria could have long-term harmful effects on users. It is crucial that
suppliers adhere to Standard Operating Procedures (SOPs) to avoid severe consequences.

The presence of these heavy metals in local foundation cosmetics raises potential health risks, including skin
irritation, systemic toxicity, and long-term effects such as cancer and organ damage. These findings underscore
the importance of stringent quality control, strict safety regulations, and regular monitoring within the cosmetic
industry. Public awareness campaigns and safer manufacturing practices are essential to minimize risks associated
with heavy metal contamination in cosmetic products.

97



Table 1. The levels concentration of each heavy metal in local foundation with WHO permissible limit standard

Sample Concentration of each Heavy Metals (mg/L)
Copper Cadmium Chromium Manganese Nickel Zinc
Cu Cd Cr Mn Ni Zn
Bihan 0.0184+0.0179 0.056+0.0025 4.629+0.0300 | 0.42740.0407 | 0.19840.0001 | 0.771+0.0505
CPG 0.22740.0179 0.0544-0.0017 4.629+0.0300 | 0.17240.0028 | 0.193140.0046 | 1.012+0.0044
Cubremi 0.68840.0173 0.0054-0.0017 2.85640.0300 | 0.2484+0.0029 | 0.292+0.0046 | 0.391+0.0068
Kamelia 0.0831+0.1230 0.05440.0017 4.611+0.0300 | 0.07240.0030 | 0.18340.0075 | 0.380+0.0031
Maaez 0.73940.0474 0.003+2.9759x 108 | 2.94440.0300 0.255140 0.28240 3.29210.8646
WHO 73.7 0.2 NA NA 67.9 99.4

NA: Not Available

Additionally, this project compares the concentrations of heavy metals found in each brand’s samples by analyzing
the reported mean concentrations for each metal. For copper, the Bihan sample exhibits the lowest concentration
at 0.018 + 0.0179 ppm, while the Maaez sample has the highest concentration at 0.739 + 0.0474 ppm. For
cadmium, the Maaez sample has the lowest concentration at 0.003 + 2.9759 x 10 ppm, whereas the Bihan sample
shows the highest concentration at 0.056 + 0.0025 ppm. The lowest chromium concentration, 2.856 + 0.0300 ppm,
was found in Cubremi, while the highest concentrations, 4.629 + 0.0300 ppm, were detected in Bihan and CPG
samples. For manganese, the Cubremi sample contains the lowest concentration at 0.248 + 0.0029 ppm, while
Bihan has the highest at 0.427 + 0.0407 ppm. The highest concentration of nickel, 0.292 + 0.0046 ppm, was found
in Cubremi, and the lowest concentration, 0.183 + 0.0075 ppm, was detected in Kamelia. Lastly, Maaez has the
highest zinc concentration at 1.012 + 0.0044 ppm, while Kamelia has the lowest at 0.380 + 0.0031 ppm.

This project also evaluates whether the detected heavy metal concentrations comply with relevant regulatory
standards for cosmetic products. According to Oghbaji et al. (2023), WHO permits a copper concentration limit of
73.7 mg/Kg, which is equivalent to 73.7 mg/L or 73.7 ppm (as per Terrie K. and Boguski, P.E., 2006). The
concentrations of copper found in the Bihan, CPG, Cubremi, Kamelia, and Maaez samples are well below this
limit. Similarly, the detected cadmium concentrations in all samples are below the WHO limit of 0.2 mg/Kg
(Ogbaji et al., 2023). The nickel concentrations in the analyzed samples are also below WHO’s limit of 67.9
mg/Kg for cosmetics. Additionally, the zinc concentrations in all samples are lower than the WHO permissible
limit of 99.4 mg/Kg.

CONCLUSIONS

Elemental analysis revealed the presence of copper, cadmium, chromium, manganese, nickel, and zinc in all
cosmetic samples tested. The concentrations of copper in the examined local foundation samples followed the
order: Maaez > Cubremi > CPG > Kamelia > Bihan. For cadmium, the concentration order was: Bihan > CPG >
Kamelia > Cubremi > Maaez. The chromium levels in the samples were ranked as follows: Bihan and CPG >
Kamelia > Maaez > Cubremi. For manganese, the concentration order was: Bihan > Maaez > Cubremi > CPG >
Kamelia. The nickel concentrations followed this order: Cubremi > Maaez > Bihan > CPG > Kamelia. Lastly, the
zinc concentrations were ordered as follows: Maaez > CPG > Bihan > Cubremi > Kamelia. The study found that
the concentrations of heavy metals in the cosmetic foundation samples were lower than those reported in previous
studies. Additionally, the amounts of Cu, Cd, Cr, Mn, Ni, and Zn in all samples were within the WHO's maximum
allowable limits, indicating that these foundation products are safe for use by Malaysian teenagers, students, and
the general public. While cosmetics are widely used in daily life, they are not inherently risk-free. The Atomic
Absorption Spectrophotometer (AAS) device used in this experiment has limitations; it cannot detect all heavy
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metals. Specifically, it cannot analyze mercury (Hg) and lead (Pb), two of the most hazardous elements, because
it lacks the necessary hollow cathode lamps (HCL) for these metals. The device is limited to analyzing only certain
heavy metals in the samples. This project provided valuable knowledge and practical experience in maintaining
and operating AAS instruments. The initiative had significant theoretical and practical implications,
demonstrating that AAS instruments can yield reliable results for detecting essential heavy metals. Public
education is crucial to raise awareness about the dangers of prolonged use of cosmetics containing harmful
substances. Continuous and extensive use of products with high levels of toxic metals can lead to their gradual
release, ultimately causing harm to consumers. National safety standards should be enforced to ensure that
cosmetic products are thoroughly tested and deemed safe before being imported and made available to the public.
However, further research is needed to evaluate metal concentrations in various cosmetic, skincare, and body care
products to better protect consumer health

COMPLIANCE OF ETHICAL STANDARDS
Not applicable.
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