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Abstract
In recent times, the increasing prevalence of harmful pollutants in our 
environment, originating from chemicals of various lifestyle products, has 
emerged as significant challenge for mankind. The purpose of this article 
was to explore the past literature concerning the consequences of various 
emerging contaminants in the everyday lifestyle products on human health. 
The chemical compounds, derived from various human activities, have 
become an integral part of our global ecosystem and are essential for the 
functioning of modern society. Chemical compounds are discharged into 
the environment from different origins, including rural, urban, and industrial 
areas. These compounds can come from everyday products such as 
cosmetics, personal care items, household cleaners, and pharmaceuticals. 
Additionally, consumer products like soaps, shampoos, conditioners, lotions, 
and perfumes are used on a daily basis worldwide. These products contain 
a variety of chemicals that can contribute to environmental pollution. Various 
substances such as paraben, triclosan, phthalate, fragrances, antimicrobial 
agents, UV filters, and heavy metals are commonly found in these products. 
Scientists have determined that these ingredients can have detrimental 
effects on both humans and other organisms. The impacts of these chemical 
contaminants vary from changes in reproductive health and various types 
of cancer in humans. Additionally, aquatic organisms are also impacted 
by these substances. The significance of this matter is heightened by the 
rising global demand for beauty products, which commonly utilize a diverse 
array of chemical compounds in their production.

CONTACT Chittaranjan Das  crdcmsbdn@gmail.com  Department of Botany, Kulti College, Paschim Bardhaman, West Bengal, India.

© 2024 The Author(s). Published by Oriental Scientific Publishing Company
This is an  Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).
Doi: https://dx.doi.org/10.13005/OJPS09.01.03

Oriental Journal of Physical Sciences
www.orientjphysicalsciences.org

ISSN: 2456-799X, Vol.09, No.(1) 2024, Pg. 07-18

 

Article History 
Received: 10 December 
2023
Accepted: 09 April 2024

Keywords: 
Bisphenol-A;
Endocrine Disrupter;
Family Care Products;
Hair Dye; Phthalates.

Introduction
Today improvement of life style, urbanization, and 
industrial practices a new class of emerging chemical  

compounds has been increase into the environment. 
The use of emerging lifestyle contaminants is 
believed to have detrimental impacts on both the 
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environment and human well-being. However, there 
is currently a lack of established health standards 
to govern their usage. Chemical contaminants 
are introduced into the environment from different 
sources, including industries, personal care products, 
cleaning agents, and health services. These 
contaminants include synthetic chemical compounds 
l ike perfluorinated substances, by-products  
of water disinfection, pharmaceuticals, man-made 
nanomaterials, and UV-filters. These substances 
are widely used to enhance the quality of life in 
modern society worldwide.1-3 The use of chemical 
compounds in industry, transport, and urbanization 
has been rapidly increasing, leading to their entry 
into the environment as hazardous wastes and 
non-biodegradable elements.1,4 These compounds 
include pharmaceutical and personal care 
products, steroids, and hormones benzothiazoles, 
benzotriazoles, perfluorochemicals, polychlorinated 
alkanes, artificial musks, triclosan, triclocarban, 
bisphenol-A, engineered nano-materials, and 
industrial compounds/by-products.5 The majority  
of chemical compounds found in beauty products 
serve as both preservatives and fragrances. 
However, it is crucial to understand that certain 
preservatives can be harmful and have been 
associated with different health problems such as 
cancer, mutation, reproductive toxicity, and disruption 
of the endocrine system.6 Additionally, everyday 
family care products often contain endocrine 
disruptor compounds (EDCs) such as heavy  
metals, bisphenol-A, polyfluorinated compounds, 
polychlorinated biphenyls, phthalates, benzo-
phenones, parabens, and brominated flame 
retardants.7 There are multiple ways in which people 
can be exposed to endocrine disrupting compounds. 
These include consuming contaminated food or water,  
coming into contact with specific cosmetics and 
personal care products on the skin, and inhaling 
hair sprays and fragrances.7-8 Additionally, these 
compounds can be transferred from the mother to 
the child through the placenta or breast milk. The 
presence of these compounds has been reported in 
various human tissues such as serum, fat, urine, and 
blood.9-12 It is a well-known fact that these harmful 
substances, even when present in small amounts, 
can find their way into living organisms through 
various means such as eating, breathing, or coming 
into contact with the skin.13 The environment is at risk 
due to the presence of ECs, which can pose various 
dangers to the ecosystem and all living beings, 

including humans. These dangers include chronic 
toxicity, genetic damage, disruption of the endocrine 
system, as well as the harmful effects known as 
the "tri-effects" which encompass carcinogenic, 
teratogenic, and mutagenic effects.14 Managing 
these contaminants becomes a challenge due to 
the difficulty in monitoring them and the absence 
of sufficient regulatory measures. Additionally, their 
persistent and bio-accumulative characteristics 
further complicate the task of controlling them 
once they are released into the environment.15-16 
In addition, there is a lack of comprehensive 
documentation regarding the sufficient and robust 
data on the behavior of epidemics in relation to 
human exposure, as well as the concentrations 
of these epidemics in serum and tissues, and the 
potential threats they pose to both ecological and 
human health. This issue has not been adequately 
addressed on a global scale.1 The objective of this 
chapter is to highlight the various elements present 
in everyday fashion care products that have a 
significant impact on fitness. A major challenge 
faced by the current generation is ensuring the well-
being of our bodies when using household products 
that contain chemicals labelled as toxic, as their 
usage has significantly risen in recent times. This 
paper aimed to provide an overview of the previous 
studies conducted on the subject of how lifestyle 
products can influence human health. The current 
investigation focuses on the detrimental sources 
of lifestyle products and their impact on humanity.

Methods
In this study, Science Direct, PubMed and Google 
Scholar, were the databases employed to extract 
pertinent manuscripts. The search terms included 
personal care products or lifestyle products, 
emerging contaminants, various types of lifestyle 
products, toxicity, degradation, ecotoxicity, 
occurrence, environmental risk, fate and behaviour, 
and bioaccumulation of lifestyle products. Any 
manuscripts published in languages other than 
English were not considered for inclusion.

The methodology employed for screening and 
selecting pertinent manuscripts in this review 
involved extracting a total of two hundred and 
twenty-eight (228) manuscripts from the specified 
three databases. After excluding one hundred and 
fifteen (115) manuscripts with irrelevant abstracts 
and titles, as well as nine (9) duplicate manuscripts, 
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one hundred and four (104) manuscripts remained 
for thorough examination. Subsequently, eighteen 
(18) irrelevant studies were further excluded, leaving 
eighty-four (86) manuscripts that were deemed 
relevant to the study's theme and were ultimately 
utilized for this review. This review paper relies on 
previously published articles and does not present 
new research. Several studies were included in 
the review that focused on the effects of emerging 
contaminants in lifestyle products on human health.

Results and Discussion
Endocrine Disruptors Compounds (EDCs)
Perfluorochemicals
PFCs, also known as perfluoro chemicals, are 
synthetic chemical compounds that have been utilized 
to produce items with exceptional resistance to heat, 
oil, stains, grease, and water. These compounds  
are found throughout the environment due to their 
widespread distribution. Perfluoroalkyl sulphonates 
(PFASs) and perfluoroalkyl carboxylates (PFACs) 
are the two most frequently detected groups of PFCs  
in environmental samples. The primary compound 
in PFASs is perfluorooctane sulphonate (PFOS), 
while perfluorooctanoic acid (PFOA) is the main 
representative compound in PFACs. PFCs, find 
wide application in numerous products. These 
include fire-fighting foams, lubricants, metal spray 
plating, cleanser items, inks, varnishes, furniture, 
carpeting, coating formulations for walls, and 
meals packaging, waxes, and water. Additionally, 
they are used as oil repellents for paper, leather, 
and textiles.17-19 These substances are recognized 
for their exceptional resistance to heat, light, and 
chemicals, and they are not easily broken down by 
the digestive systems of microorganisms.19 PFCs 
are widely recognized as substances that exhibit 
persistence, bio-accumulation, and potential harm 
to both humans and animals.18,20 The presence of 
PFOA and PFOS in various environmental and 
biological samples such as surface water, sea, 
flora and fauna, human serum, and breast milk.18 
The adverse effects of PFOA include reduced 
semen quality21 and increased time to pregnancy 
or infertility.22 On the other hand, PFOS has been 
linked to preeclampsia in pregnant women23 and an 
increased risk of high LDL cholesterol.24

Siloxanes
Siloxanes find wide application in the fields of 
paints, cosmetics, and clinical products due to 

their remarkable thermal stability, smooth surface, 
physiological inertness, and lubricating properties. 
Among the commonly employed siloxanes, 
cyclotetrasiloxane and cyclopentasiloxane are 
notable, albeit toxic. Cyclotetrasiloxane, in particular, 
acts as an endocrine disruptor, interfering with 
hormone function and exhibiting reproductive 
toxicity, thereby posing a potential drawback to 
human fertility.25

Sunscreen
Sunscreens or UV filters is commonly utilized 
in cosmetics and noncosmetic items such as 
furniture, carpets, plastics and washing powder.26-27 
Sunscreens are widely recognized as effective 
protective products against the harmful effects of 
ultraviolet radiation, including premature aging, 
skin damage, and skin cancer.28 It is important to 
note that certain lipophilic sunscreens have the 
ability to disperse into aquatic environments through 
activities such as showering, washing clothes, and 
swimming.29 Several studies conducted on laboratory 
animals, both in vitro and in vivo, have consistently 
revealing the disruptive impact of sunscreen on the 
endocrine system. The consequences encompass 
interference with the hypothalamic-pituitary thyroid 
axis (HPT) and adverse effects on processes related 
to reproduction and development.27 Additionally, 
the durability of sunscreens has been linked to the 
development of dermatitis.28 Furthermore, exposure 
to oxybenzone during pregnancy has been found to 
cause Hirschsprung's disease, a neonatal intestinal 
abnormality that occurs during embryogenesis.30

Parabens
Parabens have gained significant popularity as 
antimicrobial preservatives in various cosmetic 
products, pharmaceuticals, and certain food items.31 
Parabens such as benzyl, butyl, ethyl, methyl 
isobutyl, isopropyl, and propyl hydroxybenzoate are 
widely employed in various products.32 The use of 
methylparaben on the skin can have adverse effects 
when combined with other chemicals, leading to an 
expedited process of skin aging and potential DNA 
damage.33 The use of cosmetics exposes women 
to a daily dosage of 50 mg of parabens, reported 
by earlier study.34 Parabens have been linked to 
several harmful health effects, including cancer, 
neurotoxicity, hormonal imbalances, and possibly 
even breast cancer.35
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Bisphenol-A
Bisphenol-A is used to create a wide range of items, 
such as water bottles, baby bottles, medical devices, 
sports equipment, dental instruments and fillings, 
CDs, DVDs, household electronics, eyeglass lenses, 
and many others. These products are made from 
plastic materials that are derived from Bisphenol-A. 
Additionally, BPA is extensively utilized in the 
production of epoxy resin and polycarbonate (PC) 
unsaturated polyester plastics. It is also commonly 
found in various types of internal coatings for food 
and beverage packaging, as well as in infant bottles 
and dental sealants.36-37 BisphenolA (BPA) is a 
potent disruptor of the endocrine system, capable 
of inducing carcinogenesis.38 It exhibits estrogenic 
activity, leading to attention deficits, hyperactivity, 
and heightened susceptibility to substance abuse.39 
Moreover, BPA has detrimental effects on the 
action of thyroid hormones40 and has been linked 
with a higher risk of cancer.41 Research conducted 
on individuals working in BPA factories in China 
has demonstrated that they are considerably 
greater tendency to face issues related to erectile 
dysfunction, decreased sexual desire, and overall 
dissatisfaction with their sex life compared to 
individuals who have not been exposed to BPA.42 It 
is important to note that exposure to BPA primarily 
occurs through the consumption of contaminated 
food.43-44

Artificial Fragrance/Perfume
The majority of conventional skincare and beauty 
products contain synthetic fragrances that are known 
to be carcinogenic, allergenic, endocrine disruptors, 
and irritants. There are numerous fragrance 
components that are not mentioned on the label can 
cause irritation and trigger symptoms such as severe 
headaches and allergies. In addition, the application 
of fragrance can worsen asthma symptoms and 
potentially play a role in the onset of this condition 
among children. A study conducted earlier revealed 
that fragrance ranks as the second most frequent 
cause of hypersensitivity among patients.45

Polyethylene Glycol (PEG)
Polyethylene Glycol (PEG) is commonly used as 
a thickening agent in various cosmetic products, 
including moisturizers, shampoos, and sunscreens. 
Unfortunately, PEG is often contaminated with 
ethylene oxide, a known carcinogen, as well as 

1, 4-Dioxane. The persistence of PEG in the 
environment, even after being washed down the 
shower drain, is a cause for concern as it does not 
readily break down.46 Additionally, there is evidence 
suggesting that PEGs may have genotoxic effects 
and can cause irritation and systemic toxicity when 
applied to damaged skin. In addition, 1, 4-dioxane is 
an ether that possesses emulsifying, cleansing, as 
well as solubilizing properties. It is frequently present 
in various products like shampoo, toothpaste, and 
mouthwash. However, it is crucial to note that these 
beauty products often contain high levels of this 
contaminant, which is a potent carcinogen. This 
chemical substance has the potential to initiate the 
development of breast, skin, and liver cancers.47

Phthalates
Phthalates are often utilized in a variety of consumer 
and household items, such as cosmetics, perfumes, 
deodorants, hair sprays, skin cleansers, toys, 
medical devices, and fuels, to boost their color or 
fragrance and enhance their overall effectiveness. 
Moreover, phthalates also found in a range of 
everyday personal care products, including perfume, 
moisturizer, nail polish, eye shadow, liquid soap, 
and hair spray.48 A significant amount of recent 
research has focused on investigating the effects 
of phthalate exposure specifically through personal 
care products.49 A range of ordinary products 
contain phthalates, including floorings, roofings, 
divider coverings, and cables, toys, clothing, and  
packaging materials. Furthermore, they are 
commonly employed as industrial solvents and 
lubricants, and are also incorporated as additives in 
the textile industry and personal-care goods.50-51 In 
addition, Di-2-ethylhexyl phthalate (DEHP) is widely 
used as the main plasticizer in various PVC-based 
medical equipment, including blood bags, parenteral 
sustenance sacks, tubings, and catheters.52 
Additionally, the use of Di butyl Phthalate (DBP) is 
prevalent in beauty care products for nails, where 
it serves as a solvent for colors and a plasticizer, 
ensuring that nail polishes do not become brittle 
or fragile. However, earlier reported that DBP can 
lead to developmental defects and alterations in 
the prostate, testes, and sperm counts.53 Moreover, 
prolonged consumption of products containing 
phthalates can lead to severe health consequences, 
including liver and kidney failure, especially in young 
children.54
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Triclosan & Triclocarban
TCS and TCC are widely utilized antimicrobial 
agents in various personal care items, including 
soaps, shampoos, creams, deodorants, cosmetics, 
toothpastes, mouth rinses and skin-care lotions55. 
Triclosan (TCS), a common EDC, is a broad-
spectrum antibacterial agent that is extensively 
employed in everyday chemical products like soaps, 
toothpastes, and facial cleansers56 and have several 
negative effects on the body. Research has shown 
that it can lead to lower levels of thyroid hormones57 
and increase the expression of genes related to 
androgen and estrogen sensitivity.58 Triclosan is  
widely recognized as one of the prevalent organic 
toxins frequently detected in wastewater. It holds 
a prominent position among the top 10 most 
commonly encountered organic pollutants in 
wastewater systems.59-60 In addition, Triclosan 
possesses antiseptic properties and functions as an 
antibacterial agent. It specifically targets enzymes 
that bacteria can develop resistance against.61

Diazolidinyl Urea
Diazolidinyl urea is an additive extensively utilized 
in the manufacturing process of a wide range 
of personal care products. These include items 
specifically designed for children, as well as 
cosmetics for the eyes and face, skincare products, 
hair and nail care essentials.47 Nonetheless, the 
presence of this compound has been associated 
with the potential development of allergic contact 
dermatitis, alongside its classification as a mutagenic 
and carcinogenic agent.62

Heavy Metals
A wide range of harmful metals, including lead, 
arsenic, mercury, cadmium, aluminum, zinc, nickel, 
and chromium, have been found in various personal 
care products such as lipsticks, whitening toothpaste, 
eyeliners, nail colors, sunscreens, eye shadows, and 
moisturizers.63 The accumulation of these metals on 
the skin and internal organs can result in harmful 
effects, which can present as various disorders 
affecting both the surface of the skin and the 
entire body.64 It has been observed that pigmented 
cosmetics with a reddish color are particularly prone 
to contamination with arsenic (As), lead (Pb), and 
mercury (Hg).65 The presence of antimony (Sb) 
in everyday cosmetic products like lipsticks, eye 
pencils, and face powder can lead to various health 
issues including pneumoconiosis, changes in lung 

function, emphysema, bronchitis, vomiting, diarrhea, 
ulcers and abdominal pain. In contrast, makeup 
powder and skin cream frequently contain arsenic 
(As), which can give rise to numerous ailments such 
as skin issues, circulatory disorders, an augmented 
chance of developing lung cancer, and an increased 
probability of developing gastrointestinal and urinary 
tract cancers. Moreover, hair creams, lipsticks, and 
skin creams often contain cadmium (Cd), which 
can have harmful effects on the kidneys and lead 
to bone fragility and fractures.66 Cosmetics that 
include chromium (Cr), such as eyeliner, lipstick, 
eye pencil, eye shadow, and make-up powder, have 
been associated with various types of allergies.66  
Cobalt (Co) and nickel (Ni) are commonly found in 
beauty care products like eye shadow, face paint, 
hair cream, and lipstick, and can trigger allergic 
reactions like contact dermatitis.62 The presence  
of lead has been found in various cosmetic products 
such as hair dyes, lipsticks, eyeliner, and hair cream 
in its inorganic form. However, the absorption of lead  
through the skin is minimal with the help of the 
skin.47,65 The harmful effects attributed to lead from 
its correlation with a range of health concerns, 
including premature birth, disruptions in hormone 
levels, diminished reproductive capabilities in both 
males and females, irregularities in menstrual 
cycles, and delayed onset of puberty in girls.67 
Additionally, lead has been identified as a carcinogen 
for humans.68 In addition, it should be noted that 
this substance also acts as an endocrine disruptor, 
leading to a decrease in sperm count and semen 
volume, as well as changes in sperm movement 
and shape in humans.69 Furthermore, mercury can 
have severe and hazardous effects, especially 
for pregnant women and young children. This is 
because mercury has the ability to pass through 
the placenta and affect the growth of the developing 
foetus. In addition, it has the potential to be passed 
on to babies via breastfeeding and accumulate within 
their skeletal structure.64,70 Mercury is commonly 
found in skin-lightening soaps and creams, as well 
as in various other cosmetics like eye makeup 
and cleaning products. The main concern is the 
potential kidney damage caused by inorganic 
mercury present in these skin lightening products.66 
When these soaps, lotions, and other cosmetic 
products are disposed of, the mercury they contain 
is released into the environment through wastewater. 
In the environment, it undergoes methylation and 
transforms into highly toxic methyl mercury, which 
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then enters the food chain through fish. When 
pregnant women consume fish contaminated with 
methyl mercury, it can be transferred to their foetus, 
leading to neurodevelopmental impairments in 
children.71 Hence, our living environment is under a  
significant threat due to the high levels of contami-
nation from toxic heavy metals.72

Disinfection By-products
Chemical compounds employed for disinfection 
in swimming pools and the purification of drinking 
water play a crucial role in safeguarding individuals 
against waterborne diseases.20,73 These chemicals, 
commonly known as oxidizing agents, exhibit 
robust chemical properties that not only eliminate 
harmful pathogens but also interact with various 
reducing agents.74 The widespread use of chemical 
substances has led to the emergence of disinfection 
byproducts (DBPs) in treated water. Among these 
DBPs, chlorinated DBPs (CDBPs) are specifically 
common, as they are produced in significant 
amounts due to the extensive utilization of chemicals. 
Consequently, a large number of individuals residing 
in developed regions are exposed to these chemicals 
through activities such as swimming in pools and 
consuming water, leading to potential health risks.75

Hair dye 
Hair serves as a symbol of attractiveness, elegance, 
masculinity, health, and beauty. With society placing 
increasing importance on youthfulness and beauty, 
both men and women have embraced the trend 
of hair coloring to enhance their appearance.76 
Paraphenylenediamine (PPD) is a commonly 
used chemical compound for achieving permanent 
hair color.77 The use of hair color can result in 
mild reactions such as dermatitis on the upper 
eyelids or edges of the ears, as well as redness 
and swelling of the scalp and face.78 Additionally, 
Toluene-2, 5-diamine (PTD), a common oxidative 
hair dye, has been found to have strong immune 
activating properties that can lead to both pro- 
and anti-inflammatory responses.79 In addition, it 
should be noted that hair coloring products have 
been associated with various negative health 
effects, particularly dermatitis and allergic contact.80 
Furthermore, these products have also been linked 
to more serious and systemic conditions, including 
certain types of cancer.81 The wide range of chemical 
compounds present in hair dye products can lead to 

more severe allergic reactions and skin infections, 
resulting in symptoms such as redness, sores, 
itching, burning sensation, discomfort, and local 
inflammation on the scalp, eyelids, neck, forehead, 
and ears.82

Nanomaterials
In recent years, there has been a widespread 
utilization of nanotechnology-based nanomaterials 
in a diverse range of beauty care products, such as 
sunscreens, hair and skincare essentials. These 
materials have also been found in deodorants, 
lotions, toothpastes, shampoos, anti-aging creams, 
and nail polish. This trend has been observed for 
the past few decades, indicating the increasing 
incorporation of nanomaterials in the beauty 
industry.63 In contrast, nanoparticles with low 
solubility, including zinc oxide, titanium dioxide, 
silver, fullerenes, silica, and carbon black, tend to 
be more harmful than larger particles of the same 
material.83 The inhalation of nanomaterials can 
also result in oxidative stress and inflammation.83-84 
Therefore, chemistry in nanomaterials has the ability 
to bring joy to people through chemical compounds 
in the lifestyle products. Nevertheless, it is important 
to be cautious and aware of the potential risks that 
come with certain aspects of chemical compounds.85

Conclusion
In conclusion, it can be inferred that the increasing 
presence of contaminants in our lifestyle poses 
ongoing and significant threats to water, natural 
resources, ecosystems, and human well-being. 
Consequently, it is imperative to educate individuals 
about the harmful effects of toxic lifestyle products 
across all sectors of society in today's globalized 
world. Therefore, greater attention should be 
devoted to safeguarding the environment from the 
negative impacts of manufactured lifestyle products, 
as well as enhancing research efforts pertaining 
to the health consequences on human beings. 
Additionally, there is a need for further investigations 
to determine the level of risk associated with several 
personal lifestyle products that have not yet been 
thoroughly examined.

Acknowledgments
The author would like to thank Kulti College for 
granting the present research work. The Department 
of Botany, Kulti College, West Bengal is highly 



13Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

appreciated for allowing the work. The author is 
also profoundly grateful to the head of the institution  
of Kulti College for their guidance during the 
manuscript writing.

Funding
There is no funding or financial support for this 
research work.

Conflict of Interest
The author state that they have no conflict interests 
in publishing this manuscript.

References

1.	 Gavrilescu M., Demnerova K., Aamand J., 
Agathos S., Fava F. Emerging pollutants 
in the environment: present and future 
challenges in biomonitoring, ecological risks 
and bioremediation. New Biotechnology, 
32(1), 147–156,(2015). http://dx.doi.
org/10.1016/j.nbt.2014.01.001

2.	 Richardson S. D. Environmental mass 
spectrometry: emerging contaminants and 
current issues. Analytical Chemistry, 84(2), 
747–778, (2012). http://dx.doi.org/10.1021/
ac202903d

3.	 Richardsonm S.D., Ternes T.A. Water 
analysis: emerging contaminants and 
current issues. Analytical Chemistry, 86(6), 
2813–2848,(2014). https://doi.org/10.1021/
ac500508t

4.	 Murnyak G., Vandenberg J., Yaroschak P.J., 
Williams L., Prabhakaran K.,Hinz J. Emerging 
contaminants: presentations at the 2009 
Toxicology and Risk Assessment Conference. 
Toxicology and Applied Pharmacology, 
254(2), 167– 169,(2011). http://dx.doi.
org/10.1016/j.taap.2010.10.021

5.	 Lapworth D.J., Baran N., Stuart M.E., Ward 
R.S. Emerging organic contaminants in 
groundwater: A review of sources, fate and 
occurrence, Environmental Pollution, 163, 
287-303,(2012).https://doi.org/10.1016/j.
envpol.2011.12.034

6.	 Amasa W., Santiago D., Mekonen, S. Ambelu, 
A. Are cosmetics used in developing countries 
safe? Use and dermal irritation of body care 
products in Jimma Town, South-western 
Ethiopia. Journal of Toxicology, 1 – 8, (2012). 
https://doi.org/10.1155/2012/204830

7.	 Moosa F, Christian H.L, Jönsson B.A. Human 
biological monitoring of suspected endocrine 

disrupting compounds. Asian Journal of 
Andrology, 16, 5-16,(2014). http://dx.doi.
org/10.4103/1008-682X.122197

8.	 Sifakis S., Androutsopoulos V., Tsatsakis 
A., Spandidos D. Human exposure to 
endocrine disrupting chemicals: effects on 
the male and female reproductive systems. 
Environmental Toxicology and Pharmacology, 
51, 56-70, (2017). http://dx.doi.org/10.1016/j.
etap.2017.02.024

9.	 Heffernan A.L., Baduel C., Toms L.M.L., 
Calafat A.M., Ye X., Hobson P. et al. Use of 
pooled samples to assess human exposure 
to parabens, benzophenone-3 and triclosan 
in Queensland, Australia. Environment 
International, 85, 77-83, (2015). http://dx.doi.
org/10.1016/j.envint.2015.09.001

10.	 Philippat C., Bennett D., Calafat A., Picciotto 
I.H. Exposure to select phthalates and 
phenols through use of personal care 
products among Californian adults and their 
children. Environmental Research, 140,369-
376, (2015). http://dx.doi.org/10.1016/j.
envres.2015.04.009

11.	 Jiménez-Díaz I., Artacho-Cordón F., Vela-
Soria F., Belhassen H., Arrebola J.B., 
Fernández M.F. et al. Urinary levels of 
bisphenol A, benzophenones and parabens in 
Tunisian women: A pilot study. Science of the 
Total Environment, 562, 81-88, (2016). http://
dx.doi.org/10.1016/j.scitotenv.2016.03.203

12.	 Harley K.G., Kogut K., Madrigal D.S., 
Cardenas M., Vera I.A., Meza-Alfaro G., 
She J., Gavin Q., Zahedi R., Bradman A., 
Eskenazi B., Parra K.L. Reducing Phthalate, 
Paraben, and Phenol Exposure from Personal 
Care Products in Adolescent Girls: Findings 
from the HERMOSA Intervention Study, 



14Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

Environmental Health Perspectives, 124(10), 
1600-1607, (2016). http://dx.doi.org/10.1289/
ehp.1510514.

13.	 Niu H., Liu S., Jiang Y., Hu Y., Li Y., He L., 
Xing M., Li X., Wu L., Chen Z., et al. Are 
Microplastics Toxic? A Review from Eco-
Toxicity to Effects on the Gut Mcrobiota.   
Metabolites 13, 739 (2023). https://doi.
org/10.3390/metabo13060739  

14.	 Mohammadi A., Dobaradaran S., Schmidt 
T.C., Malakootian M., Spitz J. Emerging 
contaminants migration from pipes used in 
drinking water distribution systems: A review 
of the scientific literature. Environmental 
Science and Pollution Research International. 
29, 75134–75160, (2022). 

15.	 Bodus B. ,  O ’Mal ley  K. ,  D ie ter  G. , 
Gunawardana C., McDonald W. Review 
of emerging contaminants in green storm 
water infrastructure: Antibiotic resistance 
genes, microplastics, tire wear particles, 
PFAS, and temperature. Science of the Total 
Environment. 906, 167195, (2023).    

16.	 Kumar N., Shukla P. Microalgal-based 
bioremediation of emerging contaminants: 
Mechanisms and challenges. Environmental. 
Pollution, 337, 122591, (2023).  

17.	 Arvaniti O.S., Stasinakis, A. S. Review on the 
occurrence, fate and removal of perfluorinated 
compounds during wastewater treatment. 
The Science of the Total Environment, 524-
525, 81–92, (2015). https://doi.org/10.1016/j.
scitotenv.2015.04.023

18.	 Ahrens L. Polyfluoroalkyl compounds in 
the aquatic environment: a review of their 
occurrence and fate. Journal of Environmental 
Monitoring, 13(1), 20–31, (2011). https://doi.
org/10.1039/c0em00373e

19.	 Miralles-Marco A., Harrad S. Perfluorooctane 
sulfonate: a review of human exposure, 
biomonitoring and the environmental 
forensics utility of its chirality and isomer 
distribution. Environment International, 77, 
148–159, (2015). http://dx.doi.org/10.1016/j.
envint.2015.02.002

20.	 Richardson S.D., Plewa M.J., Wagner E.D., 
Schoeny R., DeMarini D.M. Occurrence, 
genotoxicity, and carcinogenicity of regulated 
and emerging disinfection by-products in 
drinking water: a review and roadmap for 

research. Mutation Research/Reviews 
in Mutation Research, 636(1–3), 178–
242, (2007). https://doi.org/10.1016/j.
mrrev.2007.09.001

21.	 Joensen U. N., Bossi R., Leffers H., Jensen 
A. A., Skakkebæk N. E., Jørgensen N. Do 
perfluoroalkyl compounds impair human 
semen quality? Environmental Health 
Perspectives, 117(6), 923–927, (2009). 
https://doi.org/10.1289/ehp.0800517

22.	 Fei C., McLaughlin J.K., Lipworth L., Olsen 
J. Maternal levels of perfluorinated chemicals 
and subfecundity. Human Reproduction, 
24(5), 1200–1205, (2009).http://dx.doi.
org/10.1093/humrep/den490

23.	 Stein C.R., Savitz D.A., Dougan M. Serum 
levels of perf luorooctanoic acid and 
perfluorooctane sulfonate and pregnancy 
outcome. American Journal of Epidemiology, 
170(7),  837–846,(2009). https:/ /doi .
org/10.1093/aje/kwp212

24.	 Nelson J.W., Hatch E.E., Webster T.F. 
Exposure to polyfluoroalkyl chemicals 
and cholesterol, body weight, and insulin 
resistance in the general U.S. population. 
Environmental Health Perspectives, 118(2), 
197-202, (2010). http://dx.doi.org/10.1289/
ehp.0901165

25.	 Curtis J., Colas A. Medical applications of 
silicones, in: B.D. Ratner, A.S. Hoff man, 
F.J. Schoen, and J. E. Lemons, eds., (2004) 
Biomaterials Science. New York: Elsevier/
Academic Press, New York, USA, pp. 698-
707.

26.	 Frederiksen H., Jensen T.K., Jørgensen N. et 
al. Human urinary excretion of non-persistent 
environmental chemicals: an overview of 
Danish data collected between 2006 and 
2012. Reproduction, 147(4), 555–565, 
(2014). http://dx.doi.org/10.1530/REP-13-
0522

27.	 Krause M. Klit A., Jensen M.B. et al. 
Sunscreens: are they beneficial for health? 
An overview of endocrine disrupting 
properties of UV-filters. International Journal 
of Andrology, 35(3), 424–436,(2012). http://
dx.doi.org/10.1111/j.1365-2605.2012.01280.x

28.	 Heurung A.R. Raju S.I., Warshaw E.M. 
Adverse reactions to sunscreen agents: 
epidemiology, responsible irritants and 



15Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

allergens, clinical characteristics, and 
management. Dermatitis, 25(6), 289–
326,(2014). http://dx.doi.org/10.1097/
DER.0000000000000079

29.	 Sambandan D.R., Ratner D. Sunscreens: 
an overview and update. Journal of the 
American Academy of Dermatology, 64(4), 
748–758, (2011).http://dx.doi.org/10.1016/j.
jaad.2010.01.005

30.	 Huo W., Cai P., Chen M. et al. The relationship 
between prenatal exposure to BP-3 and 
Hirschsprung’s disease. Chemosphere, 144, 
1091-1097,(2016). http://dx.doi.org/10.1016/j.
chemosphere.2015.09.019

31.	 Daughton C.G., Ternes T.A. Pharmaceuticals 
and personal care products in the environment: 
Agents of subtle changes? Environmental 
Health Perspectives, 107, 907–938, (1999). 
http://dx.doi.org/10.1289/ehp.99107s6907

32.	 Brausch J.M., Rand G.M. A review of 
personal care products in the aquatic 
environment: Environmental concentrations 
and toxicity. Chemosphere, 82(11), 1518–
1532,(2011). https://doi.org/10.1016/j.
chemosphere.2010.11.018

33.	 Darbre P.D., Aljarrah A., Miller W.R., Coldham 
N.G., Sauer M.J., Pope G.S. Concentrations 
of Parabens in human breast tumours. Journal 
of Applied Toxicology, 24(1), 5–13,(2004). 
http://dx.doi.org/10.1002/jat.958

34.	 Smith C.N., Alexander B.R. The relative 
cytotoxicity of personal care preservative 
systems in Balb/C 3T3 clone A31 embryonic 
mouse cells and the effect of selected 
preservative systems upon the toxicity of a 
standard rinse-off formulation. Toxicology in 
Vitro, 19(7), 963–969, (2005). http://dx.doi.
org/10.1016/j.tiv.2005.06.014

35.	 Anderson R.C., Anderson J. H. Acute toxic 
effects of fragrance products, Archives of 
Environmental Health- An International 
Journal, 53(2), 138-146, (1998). https://doi.
org/10.1080/00039896.1998.10545975

36.	 Staples C.A., Dorn P.B., Klecka G.M., O’Block 
S.T., Harris L.R. A review of the environmental 
fate, effects, and exposures of bisphenol A. 
Chemosphere, 36, 2149–2173, (1998). http://
dx.doi.org/10.1016/s0045-6535(97)10133-3

37.	 Erickson B.E. Bisphenol A under Scrutiny. 
Chemical and Engineering News, 86(22), 

36-39,(2008). http://dx.doi.org/10.1021/cen-
v086n022.p036

38.	 Crain D.A., Eriksen M., Iguchi T., Jobling 
S., Laufer H., Leblanc G.A., Guillette 
L.J., Jr. An ecological assessment of 
bisphenol-A: Evidence from comparative 
biology. Reproduction Toxicology, 24, 
225–239, (2007). https://doi.org/10.1016/j.
reprotox.2007.05.008

39.	 Poimenova A., Markaki E., Rahiotis C., Kitraki 
E. Corticosterone-regulated actions in the 
rat brain are affected by perinatal exposure 
to low dose of bisphenol A. Neuroscience, 
167(3), 741-749, (2010). http://dx.doi.
org/10.1016/j.neuroscience.2010.02.051

40.	 Zoeller R.T., Bansal R.,Parris C. Bisphenol-A. 
An environmental contaminant that acts as a 
thyroid hormone receptor antagonist in vitro, 
increases serum thyroxine and alters RC3/
neurogranin expression in the developing 
rat brain. Endocrinology, 146(2), 607-612, 
(2005).http://dx.doi.org/10.1210/en.2004-
1018

41.	 Kashiwagi K., Furuno N., Kitamura S., 
Ohta S., Sugihara K., Utsumi K., Hanada 
H., Taniguchi K., Suzuki K.I., Kashiwagi A. 
Disruption of Thyroid Hormone Function by 
Environmental Pollutants. Journal of Health 
Science, 55(2), 147-160, (2009). http://dx.doi.
org/10.1248/jhs.55.147

42.	 Tamara G., Riccardo C., Jack G., Luigi F., 
Stefania B., Anna, M.C., Cathryn M., Paul 
M., David M. Daily Bisphenol A. Excretion 
and Associations with Sex Hormone 
Concentrations: Results from the In CHIANTI 
Adult Population Study. Environmental Health 
Perspectives, 118(11), 1603-1608, (2010).
http://dx.doi.org/10.1289/ehp.1002367

43.	 Kang J.H., Kondo F., Katayama Y. Human 
exposure to bisphenol A. Toxicology, 226, 
79–89, (2006). http://dx.doi.org/10.1016/j.
tox.2006.06.009

44.	 Vandenberg L.N., Hauser R., Marcus M., 
Olea N., Welshons W.V. Human exposure 
to bisphenol A (BPA). Reproduct ive 
Toxicology, 24, 139–177, (2007). http://dx.doi.
org/10.1016/j.reprotox.2007.07.010

45.	 Park M.E., Zippin J.H. Allergic contact 
dermatitis to cosmetics. Dermatologic 
Clinics, 32(1), 1–11, (2014). http://dx.doi.



16Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

org/10.1016/j.det.2013.09.006
46.	 Bridges B. Fragrance: emerging health and 

environmental concerns. Flavour Fragrances 
Journal, 17(5), 361–371, (2002). https://doi.
org/10.1002/ffj.1106

47.	 Juhász M.L.W., Marmur E.S. A review of 
selected chemical additives in cosmetic 
products. Dermatology and Therapy, 27(6), 
317–22, (2014). http://dx.doi.org/10.1111/
dth.12146

48.	 Rudel R.A., Perovich L.J. Endocrine 
disrupting chemicals in indoor and outdoor 
air. Atmospheric Environment, 43, 170–
181, (2009). http://dx.doi.org/10.1016/j.
atmosenv.2008.09.025

49.	 Waring R.H., Harris R.M. Endocrine 
disrupters—A threat to women’s health? 
Maturitas, 68(2), 111-115, (2011). http://
dx.doi.org/10.1016/j.maturitas.2010.10.008

50.	 David R.M., McKee R.H., Butala J.H., Barter 
R.A., Kayser M. Esters of aromatic mono-, di-, 
and tricarboxylic acids, aromatic diacids, and 
di-, tri-, or polyalcohols. In Patty’s Toxicology, 
vol 6 (eds Bingham E., Cohrssen B., Powell 
C. H.), pp. 635–932, (2001). 5th edn.New 
York, NY: John Wiley & Sons.

51.	 EC (2008). Risk assessment reports on 
phthalates. European Commission. European 
Chemicals Bureau. See http://ecb.jrc.it/home.
php?CONTENU=/DOCUMENTS/Existing-
Chemicals/RISK_ASSESSMENT/

52.	 FDA (2001). Safety assessment of di 
(2-ethylhexyl) phthalate (DEHP) released 
from PVC medical devices Rockville, MD: 
Centre for Devices and Radiological Health, 
U.S. Food and Drug Administration; http://
www.fda.gov/cdrh/ost/dehp-pvc.pdf

53.	 Barlow N.J, McIntyre B.S, Foster P.M. 
Male reproductive tract lesions at 6, 12, 
and 18 months of age following in utero 
exposure to di(n-butyl) phthalate. Toxicologic 
Pathology, 32(1), 79-90, (2004). https://doi.
org/10.1080/01926230490265894

54.	 Stahlhut R.W., van Wijngaarden E., Dye T.D., 
Cook S., Swan S.H. Concentrations of urinary 
phthalate metabolites are associated with 
increased waste circumference and insulin 
resistance in adult U.S. males. Environmental 
Health Perspectives, 115(6), 876-882,(2007). 
http://dx.doi.org/10.1289/ehp.9882

55.	 McAvoy D.C., Schatowitz B., Jacob M., 
Hauk A., Eckhoff, W.S. Measurement of 
triclosan in wastewater treatment systems. 
Environmental Toxicology and Chemistry, 
21(7), 1323–1329, (2002).

56.	 Waltman E.L., Venables B.J., Waller W.T. 
Triclosan in a North Texas wastewater 
treatment plant and the influent and 
effluent of an experimental constructed 
wetland. Environmental Toxicology and 
Chemistry, 25, 367–372, (2010). http://dx.doi.
org/10.1897/05-112r.1

57.	 Zorrilla L., Gibson E.K., Jeffay S.C. et al. The 
effects of triclosan on puberty and thyroid 
hormones in male wistar rats. Toxicological 
Sciences, 107(1), 56-64, (2009). http://dx.doi.
org/10.1093/toxsci/kfn225

58.	 Ahn K.C., Zhao B.,Chen J. et al. In vitro 
biologic activities of the antimicrobials 
triclocarban, its analogs, and triclosan in 
bioassay screens: receptor based bioassay 
screens. Environmental Health Perspectives, 
116(9), 1203-1210, (2008). https://doi.
org/10.1289/ehp.11200

59.	 Kolpin D.W., Skopec M., Meyer M.T., Furlong 
E.T., Zaugg S.D. Urban contamination 
of pharmaceuticals and other organic 
wastewater contaminants to streams 
during differing flow conditions. Science 
of the Total Environment, 328(1–3), 119–
130, (2004). http://dx.doi.org/10.1016/j.
scitotenv.2004.01.015

60.	 Halden R.U., Paull D.H. Co-occurrence 
of triclocarban and triclosan in US water 
resources. Environmental Science & 
Technology, 39(6), 1420–1426,(2005). https://
doi.org/10.1021/es049071e

61.	 McMurry L.M., Oethinger M., Levy S.B. 
Triclosan targets lipid synthesis. Nature, 
394, 531–532, (1998). http:/ /dx.doi.
org/10.1038/28970

62.	 Pfuhler S., Wolf H.U. Effects of the 
formaldehyde releasing preservatives 
dimethylol urea and diazolidinyl urea in 
several short-term genotoxicity tests. 
Mutation Research - Genetic Toxicology 
and Environmental, 514(1–2), 133–46, 
(2002). http://dx.doi.org/10.1016/s1383-
5718(01)00335-7



17Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

63.	 Chemicals of concern (2019). Campaign for 
safe cosmetics. Retrieved from (on November 
25, 2019) http://www.safecosmetics.org/get-
the-facts/chemof-concern/

64.	 Borowska S., Brzóska M.M. Metals in 
cosmetics: Implications for human health. 
Journal of Applied Toxicology, 35(6), 551–72, 
(2015). https://doi.org/10.1002/jat.3129

65.	 Bocca B., Pino A., Alimonti A., Forte G. 
Toxic metals contained in cosmetics: A 
status report. Regulatory Toxicology and 
Pharmacology, 68(3), 447–67, (2014). https://
doi.org/10.1016/j.yrtph.2014.02.003

66.	 Mehrdad R.R., Mehravar R.R., Sohrab K., 
Moghadamnia A.A. Current approaches of 
the management of mercury poisoning: need 
of the hour. DARU Journal of Pharmaceutical 
Sciences, 22(1), 22-46, (2014). http://dx.doi.
org/10.1186/2008-2231-22-46

67.	 Al-Saleh I., Al-Enazi S., Shinwari N. 
Assessment of lead in cosmetic products. 
Regulatory Toxicology and Pharmacology, 
54(2) ,  105-113,  (2009).  ht tps: / /doi .
org/10.1016/j.yrtph.2009.02.005

68.	 Horii Y., Kannan K. Survey of organosilicone 
compounds, including cyclic and linear 
siloxanes, in personal-care and household 
products. Archives of Environmental 
Contamination and Toxicology, 55, 701-710, 
(2008). http://dx.doi.org/10.1007/s00244-
008-9172-z

69. 	 Apostoli P., Kiss P., Porru S., Bonde 
J.P.,Vanhoorne M. Male reproductive 
toxicity of lead in animals and humans. 
ASCLEPIOS Study Group. Occupational and 
Environmental Medicine, 55(6), 364–374, 
(1998). https://doi.org/10.1136/oem.55.6.364

70.	 Chauhan S.B., Chandak A, Agrawal S.S. 
Evaluation of heavy metals contamination in 
marketed lipsticks. International Journal of 
Advance Research, 2(4), 257-262, (2014).

71.	 Chan T.Y. Inorganic mercury poisoning 
associated with skin-lightening cosmetic 
products. Clinical Toxicology (Philadelphia), 
49(10), 886-891, (2011). https://doi.org/10.3
109/15563650.2011.626425

72.	 Saha A., Roy S.  Harmful effects of different 
classes of heavy metals in our beautiful 
environment. Asian Journal of Research in 
Chemistry, 16(1), 13-17, (2023). https://doi.

org/10.52711/0974-4150.2023.00003
73.	 Villanueva C.M., Cordier S., Font-Ribera 

L., Salas L.A., Levallois P. Overview of 
disinfection by-products and associated 
health effects,” Current Environmental Health 
Reports, 2(1), 107–115, (2015).http://dx.doi.
org/10.1007/s40572-014-0032-x

74.	 Hua G., Reckhow D.A. Comparison of 
disinfection byproduct formation from 
chlorine and alternative disinfectants. Water 
Research, 41(8), 1667–1678, (2007). https://
doi.org/10.1016/j.watres.2007.01.032

75.	 Fantuzzi G., Aggazzotti G., Righi E. et al. 
Exposure to organic halogen compounds in 
drinking water of 9 Italian regions: exposure 
to chlorites, chlorates, thrihalomethanes, 
trichloroethylene and tetrachloroethylene. 
Annali di Igiene: Medicina Preventiva e di 
Comunita, 19(4), 345–354, (2007).

76.	 Kim Ki-Hyun, Kabir E., Jahan S.A. The use 
of personal hair dye and its implications for 
human health, Environment International, 
89–90, 222–227, (2016). http://dx.doi.
org/10.1016/j.envint.2016.01.018

77.	 Lopez I.E., Turrentine J.E., Cruz Jr., P.D. Clues 
to diagnosis of connubial contact dermatitis 
to paraphenylenediamine. Dermatitis, 25 
(1), 32–33, (2014). http://dx.doi.org/10.1097/
DER.0000000000000014

78.	 Gupta M., Mahajan V.K., Mehta K.S., 
Chauhan P.S. Hair dye dermatitis and 
pphenylenediamine contact sensitivity: a 
preliminary report. Indian Dermatology Online 
Journal, 6(4), 241–246, (2015). http://dx.doi.
org/10.4103/2229-5178.160253

79.	 Schmidt J.D., Johansen J.D., Nielsen 
M.M., Zimersson E., Svedman C., Bruze 
M., Engkilde K., Poulsen S.S., Geisler 
C.,Bonefeld C.M. Immune responses to hair 
dyes containing toluene-2, 5-diamine. British 
Journal of Dermatology, 170(2), 352–359, 
(2014). https://dx.doi.org/10.1111/bjd.12676

80.	 Handa S., Mahajan R., De D. Contact 
dermatitis to hair dye: an update. Indian 
Journal of Dermatology, Venereology and 
Leprology, 78, 583–590, (2012). http://dx.doi.
org/10.4103/0378-6323.100556

81.	 Mendelsohn J.B., Li Q.Z., Ji B.T., Shu X.O., 
Yang G., Li H.L. Personal use of hair dye and 
cancer risk in a prospective cohort of Chinese 



18Das, Orient. J. Phys. Sciences, Vol. 9 (1) 07-18 (2024)

women. Cancer Science, 100, 1088–1091, 
(2009). http://dx.doi.org/10.1111/j.1349-
7006.2009.01149.x

82.	 Hamann D., Yazar K., Hamann C.R., Thyssen 
J.P., Lidén C. p-Phenylenediamine and other 
allergens in hair dye products in the United 
States: a consumer exposure study. Contact 
Dermatitis, 70(4), 213–218, (2014). http://
dx.doi.org/10.1111/cod.12164

83.	 Nemmar A., Hoylaerts M.F., Nemery B. Effects 
of particulate air pollution on hemostasis. 
Journal of Occupational and Environmental 

Medicine, 5(4), 865-881,(2006). http://dx.doi.
org/10.1016/j.coem.2006.07.007

84.	 Bai N., Khazaei M., van Eeden S.F., Laher I. 
The pharmacology of particulate matter air 
pollutioninduced cardiovascular dysfunction. 
Pharmacology & Therapeutics, 113(1), 
16-29, (2007). https://doi.org/10.1016/j.
pharmthera.2006.06.005

85.	 S. Roy. Chemistry in Our Daily Life: Preliminary 
Information. International Journal of Home 
Science, 2(3), 361-366 (2016).


