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Summary

Introduction. Cosmetic products contain a wide range of chemi-
cals to which we are exposed every day. The aim of the study was
to determine the presence of potential dangerous substances which
can cause adverse health effects by examining product labels.
Materials and methods. A fotal of 283 products were collected
from various shops in Lecce (Italy) and divided into 3 categories:
rinse-off, leave-on and make-up. The label of every product was
examined and a list including fragrances, preservatives and other
chemicals of concern was created.

Results. Fragrances were present in 52.3% of the examined
products, mostly limonene (76.9%) and linalool (64.6%) but
also citronellol (34.1%), geraniol (31.5%), coumarin (30%) and
hexyl cinnamal (29.2%). Preservatives showed a rate of 60%
and the most frequently identified were phenoxyethanol (48.7%),
sodium benzoate (35.6%), potassium sorbate (22%), methylpa-

Introduction

In their everyday life people are exposed to a great range
of chemicals most of which occur naturally in the envi-
ronment, but others are derived from human activities, be-
ing present in foods, water and various daily use products.
Because our skin is the largest surface of the body inter-
acting with external environment, it is both involuntarily
exposed to abiotic [1, 2] and biotic factors [3, 4], and vol-
untarily, due to personal care and cosmetic products use.
Many of these are used or applied on a daily basis and in
different ways, consequently, these products are assumed
for enhancing our personal hygiene and appearance and
they are reputed to be harmless for body’s health.

In the light of the frequent and intimate nature of the
contact on skin and mucosa with these products, it is im-
portant that they do not contain potentially dangerous
substances.

As a matter of fact, all the ingredients used in cosmetic
products meet certain regulatory requirements [5]. How-
ever, the use of many substances is allowed within cer-
tain limits, due to their toxicity at higher concentrations.
Other important aspects should be considered as, for in-
stance, the possibility of long-term effects [6, 7]. On the
other hand, other substances may induce several acute

raben (15.2%) and MI/MCI (9.9%). The other chemicals of con-
cern were detected in 58% of products; included PEGs (62.3%),
acrylate copolymer (34%), petrolatum (17.2%), polysorbates
(14,8%), BHT (14.7%), ethylhextyl methoxycinnamate (13.6%),
benzophenone-1 (3.7%), benzophenone-3 (4.9%), BHA (1.6%),
cocamide DEA and toluene (1.2%).

Conclusions. The use of many of these substances is allowed
within certain limits, due to their toxicity at higher concentra-
tions. Other important aspects should be considered as, for
instance, the possibility of long-term effects. On the other hand,
other substances may induce several acute adverse side-effects,
i.e. contact dermatitis and allergic reactions. For these reasons,
an enhancement of the criteria used for cosmetics formulation is
required since many chemicals used singularly or combined are
potentially unsafe.

adverse side-effects, i.e. contact dermatitis and allergic
reactions [8]. Moreover, the everyday use and continu-
ous exposition of humans to a wide range of personal care
products and to different kinds of chemicals, derived from
several sources, may cause the so-called “cocktail effect”
due to the synergistic interaction of different substances
and, also, the “additive effect” because of the presence of
the same ingredient in many products [9, 10].

The purpose of the current study was to determine,
among the ingredients listed on the label, the presence
of substances with known adverse health effects in com-
monly used personal care and cosmetic products. We
considered fragrances, preservatives and other substanc-
es known as skin sensitizers or potentially harmful on
general health.

Materials and methods

Different kinds of beauty and hygiene products were se-
lected between October and November 2017 from vari-
ous shops in Lecce (Italy), mainly supermarkets with
nationwide coverage, beauty shops, and pharmacies as
well as online shops. Ingredient information from labels
was collected by taking photos in the shops or down-
loading data sheets from webshops. Because of the lack

E50 https://doi.org/10.15167/2421-4248/jpomh2019.60.1.1080



of available data on sales rates of specific products to
the public, as in other studies [11], a crude selection of
products estimated to be sold in large volume was made,
on the basis of information from shop assistants and the
authors’ own perceptions.

All products were divided into 3 categories: rinse-off
products (shower gel, shampoo, toothpaste, liquid soap,
intimate soap, shaving foam) leave-on products (body
cream, face cream, hand cream, deodorant, sunscreen,
aftershave) and make-up ones (lipstick, lipbalm, founda-
tion, nail polish). Such a classification was based on the
time of skin application: rinse-off products stay a very
short time on it, as they are usually rapidly washed away
(even if it would also be appropriate to consider the fre-
quency of application); leave-on and make-up products
stay longer on the skin, but the former are more usu-
ally used for skin care, in order to protect it, perfume it
and keep it in good conditions (moisturising, nourishing,
tonifying, etc.), the latter have an aesthetic purpose and
are intended to improve someone’s look.

Every group included also organic and children’s prod-
ucts. The first were identified on the basis of organic
and natural certifications disclosed on the brand’s web-
site and indicated on the label (Cosmos, Ecolabel UE,
Ecocert, Icea, Natrue, etc.); the latter showed on the la-
bel the word “baby” or “kids”.

Subsequently, the label of every product was examined
and chemicals which could possibly affect human health
were detected. The selection of substances was based
on scientific evidence: for fragrances the list of 26 al-
lergens which have been identified as skin sensitizer by
the Scientific Committee on Consumer Safety (SCCS)
and whose names should be listed on the label [12] was
considered; for the other substances a literature’s review
was conducted [13-15] and only those reporting possible
harmful effects on human heath were selected.

A list with fragrances, preservatives and other chemi-
cals of concern, including some UV filters, antioxidants,
emulsifiers, surfactants and other synthetic compounds,
was created. Data were recorded in Microsoft® Excel
and analysed by calculating rate, median and maximum
of substances for every category. No chemical analyses
were performed in the present study.

Results

A total of 283 products were examined: 112 rinse-off,
103 leave-on and 68 make-up (Tab. I). Fragrances in-

POTENTIAL UNSAFE CHEMICALS IN COSMETICS

dividuated on the labels were 19, preservatives were 16
and other chemicals of concern were 11.

FRAGRANCES

The 19 fragrances individuated (Tab. II) are all included
in the list of 26 allergens redacted by SCCS, whereas the
missing seven ones were: amylcinnamyl alcohol, anise
alcohol, benzyl cinnamate, cinnamal, evernia furfura-
cea, evernia prunastri, methyl 2-octynoate. More than
fifty-two per cent of the products contained at least one
of the fragrances investigated, especially rinse-off prod-
ucts (61.6%). Generally, the most frequently identified
fragrances were limonene (76.9%), linalool (64.6%),
citronellol (34.1%), geraniol (31.5%), coumarin (30%)
and hexyl cinnamal (29.2%). Moreover, limonene was
more present in rinse-off (70.7%) and make-up products
(73.3%), whereas linalool was more found in leave-on
ones (87.7%).

In addition, the presence of fragrances was found in
organic and children’s products (Tab. III), respectively
56.3% and 18.6%. Limonene was the fragrance most
listed on the labels for both kinds of products (respec-
tively 84.4 and 83.3%), followed by linalool (65.6 and
33.3%) (Not in the table).

PRESERVATIVES

Sixty per cent of the selected products contained at least
one of the preservatives investigated, above all among
rinse-off products (75%). The most frequently identified
preservatives (Tab. IV) were phenoxyethanol (48.7%),
sodium benzoate (35.6%), potassium sorbate (22%),
methylparaben (15.2%) and methylisothiazolinone/
methylchloroisothiazolinone (MI/MCI) (9.9%). Sodium
benzoate was the most common preservative in rinse-
off products (57.6%) and phenoxyethanol in leave-on
(70.1%) and make-up ones (58.6%).

Four different parabens were identified (methylparaben,
ethylparaben, propylparaben, butylparaben) and almost
15% of the products contained one or more parabens,
mostly leave-on products (face and hand cream, sun-
screen, aftershave). The most detected was methylpa-
raben, found in all of those products containing at least
one paraben, followed by ethylparaben (55.2%) and pro-
pylparaben (51.7%). All four parabens were contained
in six products (foundation, face cream, lipstick, after-
shave, two sunscreens) and three parabens in three prod-
ucts (aftershave, two face creams).

Tab. I. Products divided into rinse-off, leave-on and make-up categories with frequency of occurrence and proportion of products containing
fragrances, preservatives and other chemicals of concern and their distribution in term of median and maximum.

Examined Products containing Products containing Products containing other
products fragrances preservatives chemicals of concern
N (%) Median Max N (%) Median Max N (%) Median Max
Rinse-off 112 69 (61.6) 2 10 84 (75) 2 6 65 (58) 2 5
Leave-on 103 61 (59.2) 6 15 64 (62.1) 2 7 55 (53.4) 2 7
Make-up 68 18 (26.5) 2.5 6 22 (32.4) 2 7 44 (64.7) 2 5
Total 283 148 (52.3) 3 15 170 (60) 2 7 164 (58) 2 7
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Tab. II. Frequency of occurrence and percentage of fragrances identified on the label of selected products and referring to rinse-off, leave-on
and make-up categories.

Fragrances CAS no. Rinse-off Leave-on Make-up Total
(n) (%) (n) (%) (n) (%) (n) (%)
Alpha-isomethyl ionone 127-51-5 6 10.3 22 38.6 4 26.7 32 24.2
Amyl cinnamal 122-40-7 3 32 3 53 1 6.7 7 5.4
Benzyl alcohol 100-51-6 25 294 25 325 5 17.2 55 28.8
Benzyl benzoate 120-51-4 3 3.2 9 15.8 4 26.7 16 121
Benzyl salicylate 118-58-1 12 20.7 20 351 1 6.7 33 25.4
Butylphenyl methylpropional 80-54-6 12 20.7 16 281 - - 28 21.5
Cinnamyl alcohol 104-54-1 1 1.7 3 5.3 - - 4 31
Citral 5392-40-5 2 34 26 45.6 4 26.7 32 242
Citronellol 106-22-9 1M 19 33 56.9 1 6.7 45 341
Coumarin 91-64-5 1M 19 26 45.6 2 13.3 39 30
Eugenol 97-53-0 10 17.2 11 19.3 1 6.7 22 16.9
Farnesol 4602-84-0 - - 3 53 - - 3 2.3
Geraniol 106-24-1 7 121 32 56.1 2 13.3 a1 31.5
Hexyl cinnamal 101-86-0 18 31 18 31.6 2 13.3 38 29.2
Hydroxycitronellal 107-75-5 2 3.4 8 14 1 6.7 11 8.5
Hydroxyisohexyl 3-cyclohexene
carboxaldehyde 31906-04-4 - - 12 211 - 12 9.2
Isoeugenol 97-54-1 - - 6 10,5 - - 6 4.4
Limonene 138-86-3 41 70.7 48 84.2 (K 73.3 100 76.9
Linalool 78-70-6 26 44.8 50 87.7 8 53.3 84 64.6
Tab. IlI. Frequency of occurrence and percentage of substances identified on the label of children’s products.
Substances Products n %
Limonene Shower gel, toothpaste, sunscreen, lipstick, lipbalm 16 83.3
Linalool Toothpaste, sunscreen, lipstick, lipbalm 7 333
Citral Lipbalm 1 5
Benzyl alcohol Shower gel, sunscreen, nail polish 5 25
Eugenol Toothpaste 1 5
Alpha-isomethyl ionone sunscreen 1 5
Citronellol sunscreen 1 5
Coumarin Sunscreen 1 5
Potassium sorbate Shower gel, intimate soap, toothpaste, liquid soap 4 12.5
) Shower gel, shampoo, intimate soap, toothpaste, liquid soap,
Sodium benzoate body cream 12 375
Phenoxyethanol Shoyver gell, shgmpoo, toothpaste, body cream, sunscreen, 1 138
lipstick, nail polish
Chlorphenesin Shampoo, body cream 2 6.3
Imidazolidinyl urea Shampoo 1 3.1
Diazolidinyl Urea Nail polish 1 3.1
Methylparaben Lipstick 1 3.1
Propylparaben Lipstick 1 31
Benzoic acid Sunscreen 1 3.1
Cocamide DEA Shampoo 1 4
BHA Shampoo 1 4
BHT Shower gel, shampoo, lipbalm 4 16
, hower gel, sham ,intim , h , liqui ,
PEG's zo?jyiré;aem,ssjns?%%n timate soap, toothpaste, liquid soap 17 68
MI/MCI Shampoo, liquid soap 2 8
Ethylhextyl methoxycinnamate Lipbalm 3 12
Petrolatum Body cream, lipstick, lipbalm 6 24
Acrylate copolymer Shampoo, sunscreen, lipstick, nail polish 6 24
Polysorbate-80/-60/-20 Shampoo, body cream 3 12
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Tab. IV. Frequency of occurrence and percentage of preservatives identified on the label of selected products and referring to rinse-off, leave-

on and make-up categories.

Preservatives CAS no. Rinse-off Leave-on Make-up Total

(n) (%) (n) (%) (n) (%) (n) (%)
Methylparaben 99-76-3 8 94 16 20.8 5 17.2 29 15.2
Ethylparaben 120-47-8 2 24 11 14.3 3 10.3 16 8.4
Propylparaben 94-13-3 3 35 8 104 4 13.8 15 7.9
Butylparaben 94-26-8 - - 4 5.2 2 6.9 6 31
Triclosan 3380-34-5 4 4.7 2 2.6 - - 6 3.1
Imidazolidinyl Urea 39236-46-9 2 2.4 8 10.4 1 3.4 11 5.8
Diazolidinyl Urea 7849-02-8 - - - - 1 3.4 1 0.5
5-bromo-5-nitro-1, 3 dioxane 30007-47-7 1 1.2 - - - - 1 0.5
2-bromo-2-nitropropane-1, 3-diol 52-51-7 1 1.2 - - - - 1 05
DMDM Hydantoin 6440-58-0 12 141 4 5.2 - - 16 8.4
Phenoxyethanol 122-99-6 22 25.9 54 701 17 58.6 93 48.7
Methylisothiazolinone/ 2682-20-4, 26172-
Methylchloroisothiazolinone 55-4, 55965-84-9 19 224 i i i i 19 9.9
Chlorphenesin 104-29-0 1 1.2 2 2.6 2 6.9 5 2.6
Benzoic acid 65-85-0 5 5.9 9 1.7 1 34 15 7.9
Sodium benzoate 1-23-235 49 57.6 17 221 2 6.9 68 35.6
Potassium sorbate 24634-61-5 23 271 15 19.5 4 13.8 42 22

Formaldehyde-releasers (imidazolidinyl urea, diazolidi-
nyl urea, 5-bromo-5-nitro-1, 3 dioxane, 2-bromo-2-ni-
tropropane-1, 3-diol, DMDM hydantoin) showed almost
the same rate of parabens (15%) but they were more
present in rinse-off products. Among the five formalde-
hyde-releasers, the most common were DMDM hydan-
toin (53.6%) and imidazolidinyl urea (39.3%), which
were both found also in two body lotions.

MI/MCI was found in 9.9% of the examined products,
especially in rinse-off ones. Six products contained tri-
closan (3.1%) (two deodorants, two intimate soaps, a
liquid soap, a shaving foam).

As far as children’s products are concerned, more than
seventy-two per cent contained at least one of the pre-
servatives among those considered, in particular the
most present was phenoxyethanol (43.8%), followed by
sodium benzoate (37.5%). Formaldehyde-releasers were
found into two products (shampoo, nail polish), para-
bens in a lipstick, chlorphenesin in a body cream and a
shampoo, MI/MCI in two rinse-off products (shampoo,
liquid soap) (Tab. III).

Almost fifty-four per cent of organic products showed
on the label at least one of the preservatives investigated,
in particular the most common was sodium benzoate
(50%) followed by potassium sorbate (47.2%). It is no-
table the presence of triclosan in an organic deodorant.

OTHER CHEMICALS OF CONCERN

Fifty-eight per cent of the examined products contained
at least one of the other chemicals of concern, especially
make-up ones (64.7%). The substances most frequently
identified in this group (Tab. V) were PEGs (polyethyl-
ene glycols) (62.3%) and acrylate copolymer (34%). The
first were more common in rinse-off (81.5%) and leave-
on products (69.1%), while make-up ones showed a high
presence of acrylates (45.2%) and petrolatum (33.3%).

E53

UV filters (ethylhextyl methoxycinnamate, benzophe-
none-1, benzophenone-3) were present in 19.1% of the
products, especially in make-up ones (45.2%). BHT
showed a rate of 14.7% and was found with BHA (bu-
tylated hydroxyanisole) in three products (a shampoo,
two lipbalms). Noteworthy, two nail polishes which con-
tained toluene.

Referring to children’s products, almost fifty-eight per
cent contained one or more of the aforementioned sub-
stances. Most of these (68%) showed PEGs on their label
and the presence of ethylhextyl methoxycinnamate in
three lipbalms is remarkable (Tab. III). Organic products
contained this type of compounds for a rate of 10.9%
and a nail polish contained benzophenone-3.

Discussion

In this study the presence of chemicals that can affect
human health in consumer-available personal care and
cosmetic products used by a large part of the population
and frequently into contact with the body was examined.
More attention should be given to leave-on and make-up
products which stay longer on the skin. For this reason,
dangerous substances could determine greater negative
effects on human’s health. Make-up products, in par-
ticular, are often applied close to mucosa and frequently
used by more sensitive categories, such as teenagers.
Fragranced ingredients are widespread diffused in cos-
metic products but many of these may cause sensitiza-
tions, allergies and skin irritations [11]. For this reason,
the EU established limits to their utilization and the
obligation to indicate their presence on products labels,
when the concentration is higher than 0.01% in rinse-off
products, and 0.001% in leave on products [5].

The most common fragrance identified in the present
study was limonene (76.9%) which, together with citral
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Tab. V. Frequency of occurrence and percentage of other chemicals of concern identified on the label of selected products and referring to

rinse-off, leave-on and make-up categories.

other chemicals CAS ho. Rinse-off Leave-on Make-up Total
(n) (%) (n) (%) (n) (%) (n) (%)
PEGs* 25322-68-3 53 815 38 69.1 10 238 | 101 | 62.3
Acrylate copolymer 25133-97-5 16 24.6 20 36.4 19 45.2 55 34
Petrolatum 8009-03-8 2 31 12 21.8 14 333 28 17.2

Polysorbate-80/-60/-20

9005-65-6, 9005-67-8, 9005-64-5

16 24.6 7 12.7 1 24 24 14.8

Ethylhextyl methoxycinnamate | 5466-77-3 - - 9 16.4 13 31 22 13.6
BHA 25013-16-5 1 1.2 - - 2 6.9 3 1.6
BHT 128-37-0 3 3.5 14 18.2 11 37.9 28 4.7
Benzophenone-1 131-56-6 - - - 6 14.3 6 37
Benzophenone-3 131-57-7 - - 3 55 5 11.9 8 49
Cocamide DEA 68603-42-9 2 31 - - - - 2 1.2
Toluene 108-88-3 - - - 2 4.8 2 1.2

*we considered all ingredients indicated on labels as “PEG” or “-eth”, followed by a number.

(24.2%), is classified as skin sensitizers (H317), accord-
ing to the regulation on the classification, labelling and
packaging of substances and mixtures (CLP) [16]. In
addition, many fragrance ingredients were categorized
as weak allergens [17]; since a large number of prod-
ucts contains a mixture of fragrances, the consumers
are more likely to be exposed to mixtures of allergens.
Bonefeld et al. [18] found that mixtures of fragrance al-
lergens have an increased potency in sensitization and
elicitation of contact allergy as compared with an iso-
lated fragrance allergen.

Among preservatives, parabens are considered as a
class of endocrine disruptors, especially propylparaben
and butylparaben. Many studies observed that parabens
were able to chemically imitate the oestrogenic activity
leading to adverse health outcomes [19, 20]. Moreover,
parabens could play a role in the development of human
breast, ovary and testicles cancer [21, 22]. For these rea-
sons, many countries have banned the use of some para-
bens in personal care products intended for newborns
and children [23].

Formaldehyde-releasers are important sources of for-
maldehyde exposure and allergic Contact Dermatitis
They are able to release formaldehyde that has the capa-
bility to cause hypersensitivity reactions [24]. For some
time now, formaldehyde is considered carcinogenic to
humans [25] and, even if concentrations of these kinds
of preservatives added to cosmetics are very low, they
are still present in a large number of products whose use
occurs frequently and daily.

MCI and MI are preservatives whose use has recently
increased in cosmetics, but there is a limit of concentra-
tion both for the single ingredient and for the MI/MCI
mixture [5]. Many studies focused on contact allergies
associated with the use of MI/MCI, even if the dose al-
lowed is respected [26, 27]. The use of chlorphenesin
is allowed in concentration lower than 0.3% [28]. At a
higher concentration it may cause irritations and con-
tact dermatitis, especially on sensitive skin [29]. Due to
the possibility of collateral side-effects on children, in
particular on the respiratory tract and the central nerv-
ous system, the Food and Drug Administration (FDA)

advised against the use of products containing chlorphe-
nesin for children and women while breastfeeding [30].
In this work we underlined the presence of clorphenesin
in two children’s products.

We found triclosan in few products, however, because of
its relevance, it is important to focus attention on it. It is
an antimicrobial additive considered potentially harm-
ful for health as an endocrine disruptor, as a result of a
prolonged use [31-33]. It may be found together with
dioxin, formed during its synthesis process, which could
also be formed by photodegradation of triclosan in the
urban wastewater [34]. Moreover, the massive diffusion
of this antimicrobial compound may determine an in-
crease in the bacterial resistance to the most common an-
tibiotics used in the medical field [35]. The widespread
use of this substance is demonstrated by the detection
of triclosan traces in fish’s fatty tissues and, even worse,
in maternal milk. That evidence confirms the continu-
ous exposition to very low or minimal concentrations
of triclosan may lead to living organisms to absorb
that compound [36, 37]. For all these reasons, triclosan
was banned in 2013 by the FDA [38]. Nevertheless, in
Europe the use of triclosan is still allowed in cosmetic
products.

Lastly other chemicals, considered in our investigation,
were substances different from fragrances and preserva-
tives. Benzophenone-1 and benzophenone-3 are chemi-
cal filters used for the protection from UV radiations,
reputed endocrine disruptors. Exposure to these ingredi-
ents, although definitive studies are lacking, could cause
negative effects on humans, as well as a neuronal delay
and alterations in behavioural development, congenital
malformations, fertility deficiency for men, etc. [39, 40].
In addition, the International Agency for Research on
Cancer (IARC) classified benzophenone as a possibly
carcinogenic to humans (2B group) [41]. These ingredi-
ents have good lipophilic properties and after only a few
hours from their application on the skin, it is possible to
detect them in biological fluids like maternal milk [42].
Also ethylhexyl methoxycinnamate is a UV filter added
to cosmetics, and some studies show how it can affect
and modify the regulation of the endocrine system [43].
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Considering BHA and BHT, the Cosmetic Ingredient
Review (CIR) Expert Panel established concentration
limits for these substances (0.5% max) because of their
uncertain toxicological profile and the potential irritat-
ing power on skin and mucosa [44, 45].

Cocamide DEA is a skin irritant [46], classified in 2B
group by the IARC [47]. Moreover, in 2012 the Califor-
nia Office of Environmental Health Hazard Assessment
added cocamide DEA to the list of chemical compounds
that cause cancer [48].

PEGs are characterised by low cutaneous toxicity and
generally they are weakly irritants. They come from the
polymerization of ethylene oxide, a well-known carcino-
genic agent [49]. These substances can contain residual
impurities derived from the ethoxylation process: eth-
ylene oxide, dioxane, polycyclic aromatic compounds,
heavy metals like lead, iron, cobalt, nickel, cadmium,
arsenic [50].

Petrolatum (indicated on labels as paraffinum liquidum/
petrolatum/paraffin/vaseline/mineral oil) is widely used
in cosmetics but there are some potential health risks
linked to its utilization, especially for the possible pres-
ence of impurities. In 2011 a scientific study showed
that hydrocarbons derived from petrolatum are the most
present contaminants in human body and the contamina-
tion occurs, above all, through the inhalation of polluted
air, the ingestion of contaminated food and cutaneous
absorption. This study also underlined that cosmetics
can represent one of the most significant source of these
compounds [51].

Toluene exposure from nail polish application was as-
sumed to occur through both dermal and inhalation
routes: a high concentration can cause irritation on the
mucosa and skin irritation. It was listed in 1991 under
State of California Proposition 65, as a chemical known
for causing reproductive toxicity and having adverse ef-
fects on the central nervous system [52].

Finally, acrylates and polysorbates are considered weak-
ly irritants: the concern related to the first compounds is
the possible presence of toxic residuals like acrylic and
methacrylic acid which are characterized by allergenic
activity [53]; while the second ones are less irritants,
even if cases of contact dermatitis due to these substanc-
es have been proved [54].

Conclusions

As aresult of what explained, it is evident how, through
the use of cosmetics, most people are exposed world-
wide to a variety of potentially harmful substances.

Although the amounts may be small, and their effects
sometimes poorly understood, continuous exposure to
a mix of these chemicals over long periods could have
consequences for the health and well-being of people
and society. Actually, the current legislation takes these
risks into account and many substances are subject to a
threshold concentration, but there is a potential “cocktail
effect” due to the utilization of combined products dur-
ing the daytime. In addition, the same substance can be
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found in more than one product and can derive from dif-
ferent sources (‘“‘additive effect”), in this way, the safety
threshold established could be overcome. For example,
we can think about formaldehyde which is found in a
variety of consumer products: clothing, plastics, dry
cleaning agents, paper, glue, drywall board, resins, wood
panelling, etc.

It is necessary to improve the legislative approach, since
there are chemicals whose use is not completely safe, but
still allowed, so that it would be suitable to resort to the
precautionary principle. Moreover, it would be appropri-
ate to enhance cytotoxicity studies in order to assess the
actual harmlessness of the formulations in vitro [55] and
to prefer alternative substances [56] compared to those
potentially dangerous used for the stability and the at-
tractiveness of the products.
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Abstract

Personal care products and facial cosmetics are commonly used by millions of consumers on a daily basis. Direct application of cosmetics on
human skin makes it vulnerable to a wide variety of ingredients. Despite the protecting role of skin against exogenous contaminants, some of the
ingredients in cosmetic products are able to penetrate the skin and to produce systemic exposure. Consumers’ knowledge of the potential risks of the
frequent application of cosmetic products should be improved. While regulations exist in most of the high-income countries, in low income countries
there is a lack of similar standards. In most countries for which these legal regulations have been identified, restrictions on the permissible level
of heavy metals are strict. There is a need for enforcement of existing rules, and rigorous assessment of the effectiveness of these regulations. The
occurrence of metals in cosmetic products is of concern for three principal reasons:

a) The use of cosmetic products could represent a possible source of population-wide exposure daily, and often long-term exposure to metals in
cosmetic products

b) Metals can accumulate in the body over time, and

¢) A number of them are known to exhibit different chronic health effects, such as cancer, contact dermatitis, developmental, neurological and
reproductive disorders, brittle hair and hair loss. Some metals are potent endocrine disruptors and respiratory toxins. Moreover, some metals, such
as Cd, As, Pb, Hg and Sb, are exceptionally toxic with a wide variety of chronic health effects, whereas Cr, Ni and Co are well known skin sensitizers.
Since the issue of heavy metals as deliberate cosmetic ingredients has been addressed, attention is turned to the presence of these substances as
impurities.

Keywords: Heavy Metal Toxicity; Personal care products; Endocrine disruptors; Cosmetics Safety; Heavy Metal Contamination; Kohl; Cosmetic
Regulation; Cosmetic Impurities

Abbreviations: CAGR: Compound Annual Growth Rate; ACD: Allergic Contact Dermatitis; CIR: Cosmetic Ingredient Review; T2DM: Type-2 Diabetes

Mellitus; EWG: Environmental Working Group

Introduction

Cosmetics and personal care products are ubiquitous [1-3].
The US researchers identified some 12500 industrial chemicals
used as cosmetic ingredients, includes carcinogens, pesticides,
reproductive toxics, endocrine disruptors, plasticizers, degreasers,
and surfactants [4-6]. The US FDA estimated 12,500 chemicals
used in cosmetics, 20% of them are safe according to Cosmetic
Ingredient Review (CIR) review, only 11 of them are banned in US
but more than 1300 are banned or restricted in the EU [7-9]. Heavy
metals such as lead, mercury, cadmium, arsenic and nickel, as well
as aluminum, classified as a light metal, are detected in various
types of cosmetics (color cosmetics, face and body care products,
hair cosmetics, herbal cosmetics, etc.) [10]. The metals are from

the contamination of raw materials and use of sub-standard raw

materials, lack of compliance by small scale manufacturers, and lack
of strict regulations [11]. Also, Alam et al. [12] says many cosmetic
products contain heavy metals as ingredients or impurities [12].
Vella et al. [13] reported presence of lead in toothpastes were
beyond limit of US and EU standards [13]. According to Panico et al.
[14] PEGs (favorably used as penetration enhancers) may contain
residual impurities like lead, iron, cobalt, nickel, cadmium, arsenic
[14]. Lodyga-Chruscinska et al. [15] detailed nearness of lead and
nickel in lipsticks and powders at level restricted by European
guideline in Polish market [15] (Figure 1).

Applying kajal (otherwise called Kohl or Surma) to infants’ eyes
is an old custom in numerous societies of the world including Asia,
Middle East, European countries, North America and Africa. Kajal/
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Surma has been reported to contain lead and to be a potential source
of lead toxicity in children, which can lead to permanent damage to
multiple organ systems [16-18]. A similar Nigerian cosmetic called
‘Tiro” applied to the infant’s eyelids contained 82.6% lead which
was as high as 70% in Kajal or Surma [19,20]. Use of eye cosmetics
imported from Pakistan was found to be strongly correlated with
elevated blood lead levels [21]. Kohl, a type of customary cosmetic
product used for eyeliner in the Middle East, contains more than
50% oflead [22]. A similar study with Malaysian eyeshadows shows
the same, lead content exceeding limit of international standard
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[23]. It has been observed that the blood lead level of eye cosmetics
consumers in Pakistan, India, and Saudi Arabia in comparison with
non-consumers was threefold. Cd and Pb was profound among
lipstick samples of Iran and were the most predominant in most
Indian cosmetics, along with arsenic (As) [24-26]. Lip cosmetics
to the digestive tract damages various vital organs once reaching
into systemic circulation [1]. A similar study shows predominance
of Hg and Pb among Indian herbal cosmetics exceeding WHO
permissible limit. Very high level of trace metals was reported in
locally produced facial makeup in Nigeria [27].
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Figure 1: Several Untoward Effects Exerted by Heavy Metal Exposure from Cosmetics [1-3]. The global cosmetic products market was valued

at USD 382.3 billion in 2010, 532.43 billion in 2017, and is expected to reach a market value of USD 805.61 billion by 2023, registering a Compound
Annual Growth Rate (CAGR) of 7.14% during 2018-2023. Social media is key to the shift in consumer demand. Trends are shared more quickly
and emotively, with celebrities and influencers-as well as everyday people-posting content which urges everyone to become a conscious consumer.
The presence of heavy metals and xenobiotics are not normally considered as a primary concern in cosmetics. With many new products released
into the market every season, it is hard to keep track of the safety of every product and some products may carry carcinogenic contaminants, while
some others raise many more detrimental issues.
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inflammation and atherosclerotic disease in adults [41]. Also, Li et
al. [42]reported that heavy metal exposure during fetal period of
pregnancy may lead to intrauterine growth retardation [42].

Iron oxides are common colorants in eye shadows, blushes
and concealers [43]. Some aluminum compounds are colorants
in lip glosses, lipsticks and nail polishes [44]. Aluminum is also
used in antiperspirants, sun creams and toothpaste. Chronic
disorders currently discussed in connection with aluminum
exposure: Alzheimer’s disease and breast cancer [45]. The
safety assessment by CIR does not include metallic or elemental
aluminum as a cosmetic ingredient [46]. Arsenic was known to
be poisonous during the Victorian era, but perhaps some women
thought that a little bit wouldn’t hurt [47]. In addition, some color
additives may be contaminated by heavy metals like arsenic, lead
and mercury [48]. Heavy metals may be intentionally added to
detergents as preservatives, pigments (Pb), skin lightening, as well
as antimicrobial agents (Hg) [49]. Significant level of As and Hg was
reported with Mohammad et.al, 2017 in skin bleaching agents of
Caribbean region [50] As used in skin cream and make-up powder
causes skin problems, lung cancer, circulatory and peripheral
neuropathy, and increased risk of gastrointestinal and urinary tract
malignancies [51,52]. Several recent and older studies reported
nephrotic syndrome from repeated exposure of mercury and other
heavy metals from skin lightening agent [53-58].

Dental amalgam has been used as a restorative treatment
in dentistry for well over 170 years. Even after the last mercury
dental amalgam is placed, its toxic legacy will continue for decades,
because of its pervasive bioaccumulation in the environment, as
reported by Tibau et al. [59]. However, mercury is usually added
to skin-lightening products due to its whitening effect. Mercury
ions replace tyrosinase enzyme anions, which inhibit the formation
of melanin and produce the whitening and anti-freckle effects
[60]. Sun et al. [61] reported that chronic mercury poisoning
is associated with irritability, tremor, gingivitis, memory loss,
dizziness, insomnia, edema, proteinuria, abdominal pain, nausea,
hyperthyroidism, and abortion [61]. Wang et al. [62] suggested that
cumulative exposure to heavy metals as mixtures is associated with
obesity and its related chronic conditions such as hypertension
and T2DM [62]. Lead poisoning leads to anemia due to jeopardized
heme synthesis and acts as a potent reversible and selective blocker
of voltage-dependent calcium channels at low concentrations
[63,64]. Severe damage to the brain and kidneys, both in adults and
children, were found to be linked to exposure to heavy lead levels
resulting in death [65-75]. In pregnant women, high exposure to
lead may cause miscarriage [76-81]. Men exposed to lead mainly
from hair colorants [82-85].

Chronic lead exposure was found to reduce fertility in males
[86-89]. The 2017 US FDA safety recall to discontinue using
Magellan Diagnostics’ Lead-Care Testing Systems for analyzing
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venous blood samples also highlighted the need for improved blood
lead testing and surveillance [90]. Ettinger et al. [91] reported
that economic benefit of lowering lead levels among children by
preventing lead exposure has been estimated at $213 billion per
year [91]. Childhood lead poisoning prevention programs can
effectively utilize Medicaid data to increase testing and improve
blood lead surveillance [92]. Various sources of acquaintance to
chromium exist; including lipstick, eye pencil, eyeliner, eyeshadow,
and makeup powder [93,94]. Cr exists in two valence states,
and both oxidation states, i.e. Cr3+ and Cr6+ can act as potential
haptens causing ACD and skin ulcers [95-99]. Chromium ACD can
be a chronic debilitating disease, perhaps because chromium is
difficult to avoid. Toxic metals (cadmium, cobalt, copper, nickel and.
lead) from body cream basically moisturizers and skin-lightening
(toning/bleaching) creams [100]. An increase in level of cadmium
has been reported to inhibit DNA repair including mismatch,
base excision, and nucleotide excision [101]. Zinc oxide (ZnO),
an inorganic compound that appears as a white powder, is used

frequently as an ingredient in sunscreens [102].

Zinc has been reported to cause the same signs of illness as does
lead, and can easily be mistakenly diagnosed aslead poisoning [103].
Excess zinc exposure may induce toxic effects on the hematopoietic
system, biochemistry and endocrine system function [104]. Skin
care experts in the US reckon copper will be this decade’s most
prominent anti-aging ingredient [105]. Copper delivery through
skin can provide beneficial effects but its potential to induce skin
irritation reactions is often overlooked [106]. Cobalt and nickel
metals commonly found in lipstick, eyeshadow, face paint and hair
cream associated with contact dermatitis. Cobalt and its salts are
widely used as coloring agents in makeup and light-brown hair dyes
[31]. Nickel compound exposure can lead to nephrotoxicity, skin
irritation and hypersensitivity [107]. Cobalt chloride has a hazard
rank of 9 in the Environmental Working Group (EWG) Skin Deep
Database and is banned for use in cosmetics by the EU. Since cobalt
and nickel are almost always found together, it is wise to avoid both
metals [108]. Literature data show that in commercially available
cosmetics have potentially toxic metals that may cause danger to
human health. This is coupled with prolonged duration of contact,
which may occur due to repeated use of the products. There’s an
old saying that “A thing of beauty is joy forever”. But it should be
imparted through avoiding beasts inside the beautification.
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Abstract :

Our study aims to analyze some cosmetics and know their raw materials
and sources of obtaining them, and knowing the damages of some of its
chemical compounds to the human body because they are in direct and
frequent contact with the skin. previous studies on the effect of cosmetics
on the skin, where it was found that many diseases, especially incurable
ones ( types of cancer) are transmitted through some chemical compounds
In cosmetics. This study indicated the presence of heavy metals in many
cosmetics. Other studies have also proven the presence of carcinogenic
chemicals in varying proportions. The safe use of cosmetics has been
highlighted by the use of natural materials.

Keywords: Manufactured cosmetics, Natural cosmetic, Heavy metals,
Triclosan, Ethanolamine.
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