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Introduction 
Cosmetics, in a variety of forms, date back to 
early civilisations, with the need to improve 
one’s personal appearance being an important 
factor in attracting a partner. Over the years the 
ingredients have changed dramatically.  
 
Cosmetic ingredients come from a variety of 
sources but, unlike the ingredients of food, are 
often not considered by most consumers. The 
use of vibrant colours in cosmetics has become 
fashion. Many of these colours are derived from 
some unexpected sources, ranging from sources 
such as crushed insects to rust. 

  [Picture Credit: Harmful Chemicals] 
 

When it comes to personal care products, the effects of the ingredients 
they contain can be more than just skin deep. The cosmetics industry 
uses thousands of synthetic chemicals in its products, in everything from 
lipstick and lotion to shampoo and shaving cream. Many of these 
substances are also used in industrial manufacturing processes to clean 
industrial equipment, stabilise pesticides and grease gears. One must 
agree that an ingredient that effectively scours a garage floor may not 
be the best choice for a facial cleanser. 
(Breast Cancer Fund). 
 
Always be on the lookout for toxic and harmful ingredients in personal 
care products by checking product labels. 
 

Possible harmful and/or toxic substances are dealt with in no particular order in this Fact Sheet . 
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Alluminium 
Aluminium is found primarily in bauxite ore, and is one of the most common elements in the 
environment. Aluminium is a soft, lightweight metal, normally with a dull silvery appearance. 
Aluminium (as the metal) is nontoxic. The metal is used in many industries to manufacture a large 
variety of products and is very important to the world economy. Structural components made from 
Aluminium and its alloys (combinations with other metals) are vital to the aerospace industry and very 
important in other areas of transportation and building. Aluminium is also important in consumer 
goods packaging. 

 
[Picture Credit: Aluminium] 

 
Because Aluminium is present in soil, most 
human exposure comes from foods we eat 
and the water we drink. In addition, 
Aluminium-based raw materials are used 
extensively in cosmetics, pharmaceuticals 
and over-the-counter (OTC) drug products. 

In cosmetics, they function as pigments and thickening agents. Aluminium compounds also function 
as active ingredients in OTC drugs such as antacids and antiperspirants (APs). 
 
Depending on the product form (solid or liquid), many antiperspirants frequently contain Aluminium 
salts to reduce the flow of sweat from the skin. These salts work by dissolving in sweat and temporarily 
inhibit the flow of sweat to the surface of the skin. This reduces the amount of sweat on the skin for 
a number of hours after the antiperspirant is applied. Aerosol and roll-on antiperspirant products 
typically contain ACH (Aluminium Chlorohydrate), whereas sticks, gels and other solid products are 
most likely to contain an Aluminium salt referred to as AZAG (Aluminium Zirconium Tetrachlorohydrex 
GLY). These Aluminium salts provide a safe and effective means of controlling sweat. In fact, 
Aluminium salts are the only active ingredients that are approved by the FDA for use in antiperspirants. 
Some people may be concerned about the use of aluminium in antiperspirants and other everyday 
products, believing that it can damage health. 
 
Aluminium is the third most naturally abundant element in the environment, found in food, water, 
pharmaceuticals as well as a wide range of consumer products. The overwhelming mass of toxicity 
data available does not indicate any risk of harmful effects from using any cosmetic products that 
contain Aluminium. The amount of Aluminium absorbed through the skin from antiperspirants is 
significantly less than average daily exposure from food and water. Antiperspirants are designed to 
work on the surface of the skin, and so the products would not work if there was a significant amount 
absorbed. Published literature along with industry studies demonstrates a negligible potential for 
Aluminium salts to penetrate the skin. If a small amount were absorbed, this would be tiny in 
comparison to the amounts we consume in the foods we eat daily. 
 
Some people may be concerned about the use of Aluminium in antiperspirants and other everyday 
products, believing that it can damage health. It has been suggested that Aluminium may be a possible 
contributory factor for Alzheimer's disease. The ‘Aluminium hypothesis’ was first put forward in 1965 
when it was shown that the injection of Aluminium compounds into rabbits caused tangle like 
formations in nerve cells. However, these experimental tangles differ in structure and composition 
from the tangles that are found in the brains of Alzheimer’s patients. Since then a number of other 
circumstantial links between Aluminium and Alzheimer’s disease have been claimed. However, 
experts and research bodies including the Alzheimer's Association and the FDA have concluded that 
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at the present time, there is no evidence that convincingly demonstrates a link between Aluminium 
and Alzheimer’s disease. The FDA has concluded that although “the literature shows the issue of 
aluminium toxicity and Alzheimer's disease remains controversial and is not resolved”, the available 
evidence is “insufficient to link aluminium to Alzheimer's disease”. 
 
There have been rumours on the Internet and in the popular press claiming that antiperspirants may 
be linked to breast cancer. Leading cancer research organisations have stated that there is no plausible 
biological mechanism by which antiperspirants could cause breast cancer. The National Cancer 
Institute (NCI) has said that “no conclusive research” links antiperspirants and the subsequent 
development of breast cancer, though the NCI observed that the results of some studies suggest that 
additional research is needed. http://www.cancer.gov/cancertopics/factsheet/Risk/AP-Deo 
 
A study reported in the Journal of the National Cancer Institute (JNCI), October 16, 2002, conclusively 
debunks the rumour circulating on the Internet which falsely states that antiperspirant use causes 
breast cancer. Researchers from the Fred Hutchinson Cancer Research Center and the University of 
Washington both conducted an extensive population-based case-control study. They concluded that 
“These findings do not support the hypothesis that antiperspirant use increases the risk for breast 
cancer”. The researchers also said that “there was no evidence” of risk for breast cancer from the use 
of deodorants. Furthermore, according to the American Cancer Society, there have been many 
extremely thorough epidemiological studies of breast cancer risk and they have not found 
antiperspirant use to be a risk factor for breast cancer, much less the “leading cause” of the disease. 
 
The FDA now requires all antiperspirant products to include a warning statement that advises people 
with kidney disease to consult a physician before using the product. Since the kidneys play a large role 
in eliminating Aluminium from the body, the FDA decided it was prudent to alert consumers who have 
some kidney function impairment to the fact that their exposure to Aluminium from use of 
antiperspirants might need to be discussed with their doctor. ’Kidney disease’ is a non-specific term 
that is used to describe a broad range of kidney dysfunctions. In general, the new warning statement 
is meant for kidney disease patients who are on an Aluminium-restricted diet and who may not be 
able to excrete the low levels of Aluminium in the body that may result from antiperspirant use. More 
information on this issue can be found on the web site of the American Society of Nephrology, the 
professional medical society for doctors specialising in kidney disease. 
 
Kullberg, S.A., Ward, J.M., Liou, Y.L., Atwater, A.R., Hylwa, S., Neeley, A.B. & Warshaw, E.M. 2020.  
“Cutaneous exposure to aluminum may occur via contact with metal items, medications, and personal 
care products. Despite the widespread use of aluminum, allergic contact dermatitis is relatively rare. 
Sensitization is often incidentally identified during patch testing with aluminum-based chambers. This 
article presents several cases along with a literature review summarizing prevalence and clinical 
manifestations of cutaneous reactions to aluminum, recommendations for patch testing, sources of 
aluminum, and reproducibility of aluminum allergy over time.” 
 
 
 
Antimony 
 
Ceballos, D.M., Young, A.S., Allen, J.G., Specht, A.J., Nguyen, V.T., Craig, J.A., Miller, M. & Webster, 
T.F. 2021.  
“Nail polishes have evolved considerably. Toxic elements, such as lead, have been found in nail polish, 
and it is unclear if new finishes using metallic effect pigments may be contributing to metals exposure 

http://www.cancer.gov/cancertopics/factsheet/Risk/AP-Deo
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in nail technicians. We characterized concentrations of trace elements in 40 nail polishes, 9 
technicians' urine, and 20 technicians' toenail clippings from 8 nail salons in the Boston area in 2017. 
We also collected 24 salon surface wipes from 3 of the salons. Antimony was not disclosed as a nail 
polish ingredient, yet concentrations (<15 μg/g) were above existing cosmetics guidelines (0.5 μg/g) 
in five (13%) of the samples. Aluminum (<11,450 μg/g), barium (<11,250 μg/g), iron (<3,270 μg/g), and 
magnesium (<2375 μg/g) were disclosed as ingredients and were also found on salon surfaces where 
nail polish was stored or used. Heavy metal impurities in nail polish were not detected for cadmium. 
Lead and nickel were found at low concentrations (<0.40 μg/g lead, <0.67 μg/g nickel). Tin (p = 0.003) 
concentrations were higher in nail polish with finishes compared to without. Barium and strontium 
(both p = 0.0001) concentrations were higher for red nail polishes compared to all other colors. Of 
those elements in nail polish and salon surfaces, aluminum and iron were detected in toenails, 
manganese was detected in urine and toenails, and barium was detected in urine at comparable levels 
to the general population. Besides preventable antimony levels in nail polish, individual metals in nail 
polish did not appear to be from impurities but mainly from colorants (i.e., pigments) and not major 
contributors to nail technician exposure. It is unclear if low-level chronic metals mixtures in nail salons 
are of health concern.” 
 
Liu, C., Li, Y., Wang, X., Li, B., Zhou, Y., Liu, D., Liu, D. & Liu, S. 2020.  
“Antimony has been listed as a critical pollutant in many countries because of its toxic effects on earth 
organisms. In this study, titanate nanosheets (TNS) were prepared with a high specific surface area by 
alkaline hydrothermal method. The adsorption mechanism and adsorption capacity of removing Sb(III) 
from aqueous solutions with TNS as an adsorbent were investigated for the first time. The FTIR and 
XPS analysis indicated that the interlayer sodium ions of TNS were responsible for Sb(III) adsorption. 
The batch experiments were conducted on solution pH, adsorbent dosage, initial concentration and 
reaction time. The results exhibited that when pH was 2, the removal rate was about 90% with the 
dosage of TNS was 0.1 g/L. The adsorption reaction was exceedingly rapid in the initial 5 min, and then 
the reaction was in equilibrium after about 30 min. The experimental data were better fitted with 
Langmuir isotherm model, and the maximum adsorption amount could attain 232.56 mg/g. The 
experiments showed that TNS had outstanding anti-interference performance to common cations. 
Therefore, TNS were considered to be an excellent material for removing Sb(III) from aqueous 
solutions.” 
 
 
 
Arsenic 

Arsenic (chemical name: arsenic trioxide) is an 
odourless, colourless to white crystal or powder. It 
is used to make other Arsenic compounds, in 
pigments, ceramics, glass and medicines, and as an 
intermediate in insecticides, herbicides and 
fungicides. There is evidence that it may be present 
in some personal care products.  
 
[Picture Credit: Arsenic] 
 

The US Department of Labour links arsenic to 
stomach pain, nausea, vomiting, diarrhoea, and cancer of the bladder, lungs, skin, kidney, nasal 
passages, liver and prostate. The presence of heavy metals in cosmetics are considered a by-product 
of manufacturing and it is worth noting that no heavy metals are usually listed in the ingredients lists 
on cosmetic labels. 

http://www.osha.gov/SLTC/metalsheavy/index.html
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Arsenic trioxide is a carcinogen (cancer causing agent) in humans and there may be no safe level of 
exposure to a carcinogen, so all contact should be reduced to the lowest possible level. It is also known 
as a reproductive hazard in that it may damage the developing foetus. 
 
Repeated skin contact can cause thickening skin and/or patchy areas of darkening and loss of pigment. 
Some persons may develop white lines on the nails. Long-term exposure can cause an ulcer or hole in 
the ‘bone’ (septum) dividing the inner nose. Hoarseness and sore eyes could also be indicative of 
exposure. It may also damage the nervous system causing numbness, ‘pins and needles’ and weakness 
in the hands and feet. 
 
Saadatzadeh, A., Afzalan, S., Zadehdabagh, R., Tishezan, L., Najafi, N., Seyedtabib, M. & Noori, 
S.M.A. 2019.  
Cutan Ocul Toxicol. 2019 Sep;38(3):207-211. doi: 10.1080/15569527.2019.1590389. Epub 2019 May 
9. 
Aim: The present study evaluates lead, cadmium, arsenic, and mercury contamination in lipsticks, 
mascara, eye shadow, and eyebrow pencils, and compares the amounts of these toxic elements in 
both legal and contraband products.  
Background: The presence of heavy metals in cosmetics is of major concern, and requires constant 
monitoring to ensure the safety of consumers. Cosmetics contaminated with heavy metals can lead 
them to accumulate in the skin, while the further migration of these toxic elements to blood vessels 
can cause subsequent difficulties.  
Material and methods: The graphite Furnace Atomic Absorption Spectrometry (GFAAS) and Direct 
Mercury Analyzer (DMA) techniques were used.  
Results: The data indicate that the lead content in the products did not exceed the acceptable limit of 
the Federal Office of Consumer Protection and Food Safety of Germany (BVL), and that the cadmium 
values in all products were significantly lower than the limit set by the BVL. The arsenic contents of 
lipsticks, eye shadows, and eyebrow pencils was significantly higher than the BVL standard, while the 
mercury content was far below the BVL standards, so there seems to be no concern associated with 
this toxic element. Legal cosmetics showed better results, except for mascara, which had higher 
amounts of arsenic than contraband. The higher contents of arsenic in contraband eye shadows and 
eyebrow pencils is an issue that should be taken into considerations by the relevant authorities.  
Conclusion: The authors suggest further analysis of the toxic elements in cosmetics and better 
monitoring of both imported and contraband cosmetics. Moreover, consumers' knowledge of the 
potential risks of the frequent application of cosmetic products should be improved. 
 
 
 
Avobenzone 
Avobenzone is a synthetic sunscreen ingredient (also known as Parsol 1789 and butyl 
methoxydibenzoylmethane) that can protect against the entire range of the sun’s UVA rays. Sunlight 
can cause this ingredient to break down and lose its effectiveness for skin protection. 
Photodegredation is delayed by mixing avobenzone with stabilising chemicals.  
(Sources: Photodermatology, Photoimmunology, and Photomedicine, August 2000, pages 147–155; 
and International Journal of Pharmaceutics, June 2002, pages 85–94). 
 
Avobenzone is sometimes cited as an endocrine-disrupting agent and this has some consumers 
concerned about using sunscreens with avobenzone. The facts: Ironically, the endocrine-disrupting 
potencies of sunscreen ingredients, including avobenzone, “are several orders of magnitude lower 
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than that of the natural oestrogens” (Source:Environment International, July 2007, pages 654–669). 
Other human endocrine-disrupting sources have a plant origin, such as marijuana (Source: Toxicology, 
January 2005, pages 471–488), or are found in medicines such as acetaminophen (Tylenol) 
(Source: Water Research, November 2008, pages 4578–4588). In the grand scheme of things, 
avobenzone’s endocrine-disrupting ability is said to be inconsequential. 
 

[Picture Credit: Avobenzone] 

Research has also shown that avobenzone is safe for topical 
use and does not have a negative effect on skin cells. Some 
in vitro studies (studies conducted in test tubes) have 
indicated that there is a possibility that certain sunscreen 
ingredients can be absorbed into the skin, and there are a 
handful of in vivo studies (studies conducted in the living 
body of a plant or animal) as well.  
 
However, there are still many researchers who believe that 
most sunscreen ingredients stay on the surface of the skin 
(where skin cells are dead) and do not penetrate into the 
lower layers of skin where the real damage occurs. If that 
is the case, it means the negative effects seen for surface 
skin in test tube studies may be irrelevant. Even when 
absorption has been shown, the related risk has not been 

demonstrated  
 
O'Malley, E., McLachlan, M.S., O'Brien, J.W., Verhagen, R. & Mueller, J.F. 2021.  
“UV filters present in sunscreen and other cosmetics are directly released into the environment during 
aquatic recreational activities. The extent to which the wide range of UV filters pose a risk to the 
environment remains unclear. This study investigated the occurrence and dissipation of selected 
organic UV filters at a recreational site (Enoggera Reservoir, Queensland, Australia) over 12 h. 
Furthermore, different possible degradation processes were investigated in a controlled off-site 
experiment with surface water exposed to natural light. Half-lives were estimated for ten UV filters. 
In Enoggera Reservoir, seven UV filters were detected, of which the most prevalent were octocrylene, 
avobenzone (BMDBM) and enzacamene (4-MBC). Summed concentrations of the seven UV filters 
ranged from 7330 ng L-1 at 13:00 h to 2550 ng L-1 at 21:00 h. In the degradation experiment, four UV 
filters showed no significant change over time. The fate of these compounds in the environment is 
likely to be mainly influenced by dispersion. Half-lives of the remaining UV filters were 6.6 h for 
amiloxate (IMC), 20 h for benzophenone 1, 23 h for octinoxate (EHMC), 30 h for 3-benzylidene 
camphor, 34 h for 4-MBC and 140 h for dioxybenzone (BP8). The degree of susceptibility to 
photodegradation and biodegradation was generally consistent within a structural class. The fate and 
half-lives of UV filters are variable and should be considered on a per site basis when assessing 
environmental risk.” 
 
 
 
Benzophenone 
Benzophenone-1, -3, -4, -5, -9 and-11 are compounds made from 2-hydroxybenzophenone. These 
compounds are powders. In cosmetics and personal care products, Benzophenone-1 and 
Benzophenone-3 are used mostly in the formulation of nail polishes and enamels. These 
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Benzophenone ingredients are also used in bath products, makeup products, hair products, 
sunscreens and skin care products. 
 
Benzophenone-1, Benzophenone-3, Benzophenone-4, Benzophenone-5, Benzophenone-9 and 
Benzophenone-11 protect cosmetics and personal care products from deterioration by absorbing, 
reflecting, or scattering UV rays. When used as sunscreen ingredients, Benzophenone-3 and 
Benzophenone-4 protect the skin from UV (ultraviolet) rays. 
 
Benzophenone ingredients absorb and dissipate 
ultraviolet (UV) radiation, which serves to protect 
cosmetics and personal care products. As part of 
sunscreen products, which are OTC (over the counter) 
drugs in the United States, Benzophenone-3 
(Oxybenzone) and Benzophenone-4 (Sulisobenzone) 
protect the skin from the harmful effects of the sun. 
 

[Picture Credit: Benzophenone] 

 
Exposing unprotected skin to UV light (primarily in the UV-
B range) can result in sunburn and can promote premature aging of the skin and skin cancer. 
 
Benzophenone-3 (BP-3) is a naturally occurring chemical found in some flowering plants. BP-3 absorbs 
and scatters the sun's harmful ultraviolet (UV) rays. For this reason, it is produced for use as sunscreen 
in lotions, conditioners, and cosmetics. BP-3 also is used in plastic products to block and prevent UV 
rays from altering the plastic and the contents inside. 
 
How People Are Exposed to BP-3 - people may be exposed to BP-3 when they apply sunscreen or 
cosmetic products that contain the chemical to their skin. Once applied, a small amount of BP-3 passes 
through the skin into the body. 
 
How BP-3 Affects People's Health - the human health effects from skin exposure to low levels of BP-3 
are unknown. Occasionally, wearing products containing BP-3 has resulted in a skin allergy or photo 
allergy, a skin reaction that occurs with exposure to sunlight. BP-3 has been shown to cause weak 
hormonal activity in laboratory animals. More research is needed to assess the human health effects 
of exposure to BP-3. 
 
By measuring BP-3 in urine, scientists can estimate the amount of BP-3 that has entered people's 
bodies. Scientists found BP-3 in the urine of nearly all of the people tested, indicating widespread 
exposure to BP-3 in the U.S. population. Finding a measurable amount of BP-3 in urine does not imply 
that levels of BP-3 cause an adverse health effect. Biomonitoring studies on levels of BP-3 provide 
physicians and public health officials with reference values so they can determine whether people 
have been exposed to higher levels of BP-3 than are found in the general population.  
 
Peinado, F.M., Ocón-Hernández, O., Iribarne-Durán, L.M., Vela-Soria, F., Ubiña, A., Padilla, C., Mora, 
J.C., Cardona, J., León, J., Fernández, M.F., Olea, N. & Artacho-Cordón, F. 2020.  
Aim: To explore the relationship of urinary concentrations of different congeners of benzophenones 
and parabens with the utilization of cosmetics and personal care products (PCPs) and their impact on 
the risk of endometriosis, and to evaluate the influence of oxidative stress on associations found. 
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Methods: This case-control study comprised a subsample of 124 women (35 cases; 89 controls). 
Endometriosis was confirmed (cases) or ruled out (controls) by laparoscopy, with visual inspection of 
the pelvis and biopsy of suspected lesions (histological diagnosis). Urinary concentrations of 
benzophenone-1 (BP-1), benzophenone-3 (BP-3), 4-hydroxibenzophenone (4-OH-BP), methyl- (MeP), 
ethyl- (EtP), propyl- (PrP), and butyl-paraben (BuP), and biomarkers of oxidative stress [lipid 
peroxidation (TBARS) and total antioxidant power (TAP)] were quantified. Information was gathered 
on the frequency of use of cosmetics and PCPs. Associations between the frequency of cosmetics/PCP 
use, urinary concentrations of benzophenones and parabens, oxidative stress, and endometriosis risk 
were explored in logistic and linear multivariable regression analyses. 
Results: The frequency of utilization of certain cosmetics and PCPs was significantly associated with 
urinary concentrations of benzophenones and parabens. After adjustment for potential confounders, 
the risk of endometriosis was increased in women in the second versus first terciles of MeP (OR = 5.63; 
p-value<0.001), BP-1 (OR = 5.12; p-value = 0.011), BP-3 (OR = 4.98; p-value = 0.008), and ƩBPs (OR = 
3.34; p-value = 0.032). A close-to-significant relationship was observed between TBARS concentrations 
and increased endometriosis risk (OR = 1.60, p-value = 0.070) and an inverse association between TAP 
concentrations and this risk (OR = 0.15; p-value = 0.048). Oxidative stress results did not modify 
associations observed between benzophenone/paraben exposure and endometriosis risk. 
Conclusions: Our findings indicate that the frequency of cosmetics and PCP utilization is a strong 
predictor of exposure to certain benzophenone and paraben congeners. These compounds may 
increase the risk of endometriosis in an oxidative stress-independent manner. Further studies are 
warranted to corroborate these findings. 
 
 
 
Beryllium 
Researchers tested a total of 49 common products selected from the cosmetic bags of six average 
Canadian women. They found that every product contained at least one of seven heavy metals 
including arsenic, cadmium, lead, nickel, beryllium, thallium and selenium. 
 

[Picture Credit: Beryllium] 

 
Beryllium and its compounds are extremely 
poisonous. Poisoning is caused mainly by the 
inhalation of dust or by skin contact and causes 
irritation of and damage to the respiratory organs 
(bronchitis, pneumonia, dermatitis, the so called 
‘beryllium disease’). Metal splinters or dusts which 
get into the skin cause beryllium ulcers and result in 
the most serious of known skin diseases. Oral 
application seldom causes poisoning since there is 

only slight resorption of beryllium.  
 

• Chronic beryllium poisoning can be fatal 

• Pulmonary carcinomas have been induced in animal experiments 

• In the Federal Republic of Germany occupational illness/disease due to beryllium or its 
compounds must be reported to the appropriate authorities 

• The use of beryllium compounds in cosmetics is prohibited in the Federal Republic of Germany 
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Long-term exposure causes beryllium accumulation in the bones and liver. With chronic intake, the 
latent period may be more than 5 years. 
 
 
 
Butylated Hydroxyanisole (BHA) 
Butylated hydroxyanisole (BHA) is reasonably anticipated to be a human carcinogen based on 
sufficient evidence of carcinogenicity (cancer causing ability) from studies in experimental animals. 
 
Routes of human exposure to BHA are ingestion, inhalation and dermal contact (absorption through 
the skin). Workers potentially are exposed to BHA in certain industries, including food producers, 
animal feed producers, livestock producers, cosmetic manufacturers, some petroleum workers and 
rubber producers including those who handle the end products, such as tires. 
 

[Picture Credit: BHA & BHT] 

 
 
The data available from epidemiological studies are inadequate to 
evaluate the relationship between human cancer and exposure 
specifically to BHA. Since BHA was listed in the sixth Annual Report on 
Carcinogens, one epidemiological study of BHA has been identified. A 
population-based nested case-control study of stomach cancer in men 
and women within the Netherlands Cohort Study of dietary intake found 

to increase in risk at typical levels of dietary intake of BHA. 
 
 
 
Butylated Hydroxytoluene (BHT) 
For preserving & stabilizing all kinds of cosmetics like creams, lotions, shampoos, makeup & sunscreen 
products. 
 
BHA (butylated hydroxyanisole) and BHT(butylated hydroxytoluene) are closely related synthetic 
antioxidants used as preservatives in lipsticks and moisturizers, among other cosmetics. They are also 
widely used as food preservatives. 
 
BHA and BHT can induce allergic reactions in the skin. The International Agency for Research on 
Cancer classifies BHA as a possible human carcinogen. The European Commission on Endocrine 
Disruption has also listed BHA as a Category 1 priority substance, based on evidence that it interferes 
with hormone function. 

 
Long-term exposure to high doses of BHT is toxic in mice and rats, causing 
liver, thyroid and kidney problems and affecting lung function and blood 
coagulation. BHT can act as a tumour promoter in certain situations. 
Limited evidence suggests that high doses of BHT may mimic estrogen, the 
primary female sex hormone, and prevent expression of male sex 
hormones, resulting in adverse reproductive affects.  
 
[Picture Credit: BHA & BHT] 
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Under the Convention for the Protection of the Marine Environment of the North-East Atlantic, BHA is 
listed as a chemical of potential concern, noting its toxicity to aquatic organisms and potential to 
bioaccumulate. Likewise, a United Nations Environment Program assessment noted that BHT had a 
moderate to high potential for bioaccumulation in aquatic species (though the assessment 
deemed BHT safe for humans). 
 
The use of BHA and BHT in cosmetics is unrestricted in Canada, although Health Canada has 
categorised BHA as a ‘high human health priority’ on the basis of carcinogenicity and BHT as a 
‘moderate human health priority’. Both chemicals have been flagged for future assessment under the 
government's Chemicals Management Plan. 
 
International regulations are stronger. The European Union prohibits the use of BHA as fragrance 
ingredient in cosmetics. The State of California requires warning labels on products 
containing BHA, notifying consumers that this ingredient may cause cancer. 
 
Cadmium 
Researchers tested a total of 49 common products selected from the cosmetic bags of six average 
Canadian women. They found that every product contained at least one of seven heavy metals 
including arsenic, cadmium, lead, nickel, beryllium, thallium and selenium. 
 
Cadmium is a minor metallic element, one of the naturally occurring components in the earth’s crust 
and waters, and present everywhere in our environment. It was first discovered in Germany in 1817 
as a by-product of the zinc refining process. Its name is derived from the Latin wordcadmia and the 
Greek word kadmeia that are ancient names for calamine or zinc oxide. Naturally-occurring cadmium-
sulfide based pigments were used as early as 1850 because of their brilliant red, orange and yellow 
colours, and appeared prominently in the paintings of Vincent Van Gogh in the late 1800s. 
 
Cadmium pigments are stable inorganic colouring agents which can be produced in a range of brilliant 
shades of yellow, orange, red and maroon. Their greatest use is in plastics but they also have 
significant application in ceramics, glasses and specialist paints. 
 

[Picture Credit: Cadmium in Cigarette Smoke] 

 
Cadmium (Cd), a by-product of zinc 
production, is one of the most toxic 
elements to which man can be exposed 
at work or in the environment. Once 
absorbed, Cd is efficiently retained in 
the human body, in which it 
accumulates throughout life. Cd is 
primarily toxic to the kidney, especially 
to the proximal tubular cells, the main 
site of accumulation. Cd can also cause 
bone demineralization, either through 
direct bone damage or indirectly as a 
result of renal dysfunction. In the industry, excessive exposures to airborne Cd may impair lung 
function and increase the risk of lung cancer. All these effects have been described in populations with 
relatively high exposures to Cd in the industrial or in heavily polluted environments.  
 

http://www.chemicalsubstanceschimiques.gc.ca/plan/index-eng.php
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Cadmium is also a cumulative nephrotoxicant (toxic to the kidneys) that is absorbed into the body 
from dietary sources and cigarette smoking. The levels of Cd in organs such as liver and kidney cortex 
increase with age because of the lack of an active biochemical process for its elimination coupled with 
renal reabsorption. 
 
 
Saadatzadeh, A., Afzalan, S., Zadehdabagh, R., Tishezan, L., Najafi, N., Seyedtabib, M. & Noori, 
S.M.A. 2019.  
Cutan Ocul Toxicol. 2019 Sep;38(3):207-211. doi: 10.1080/15569527.2019.1590389. Epub 2019 May 
9. 
Aim: The present study evaluates lead, cadmium, arsenic, and mercury contamination in lipsticks, 
mascara, eye shadow, and eyebrow pencils, and compares the amounts of these toxic elements in 
both legal and contraband products.  
Background: The presence of heavy metals in cosmetics is of major concern, and requires constant 
monitoring to ensure the safety of consumers. Cosmetics contaminated with heavy metals can lead 
them to accumulate in the skin, while the further migration of these toxic elements to blood vessels 
can cause subsequent difficulties.  
Material and methods: The graphite Furnace Atomic Absorption Spectrometry (GFAAS) and Direct 
Mercury Analyzer (DMA) techniques were used.  
Results: The data indicate that the lead content in the products did not exceed the acceptable limit of 
the Federal Office of Consumer Protection and Food Safety of Germany (BVL), and that the cadmium 
values in all products were significantly lower than the limit set by the BVL. The arsenic contents of 
lipsticks, eye shadows, and eyebrow pencils was significantly higher than the BVL standard, while the 
mercury content was far below the BVL standards, so there seems to be no concern associated with 
this toxic element. Legal cosmetics showed better results, except for mascara, which had higher 
amounts of arsenic than contraband. The higher contents of arsenic in contraband eye shadows and 
eyebrow pencils is an issue that should be taken into considerations by the relevant authorities.  
Conclusion: The authors suggest further analysis of the toxic elements in cosmetics and better 
monitoring of both imported and contraband cosmetics. Moreover, consumers' knowledge of the 
potential risks of the frequent application of cosmetic products should be improved. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
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Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
 
Chlorphenesin 
Chlorphenesin reportedly functions as a biocide in cosmetic products. Reportedly, chlorphenesin 
concentration of use = 0.10 to 0.30%) has bactericidal activity against Gram (+) and Gram (-) bacteria, 
fungicidal activity against Aspergillus niger IMI 149007 and Penicillium pinophilum IMI 87160 (fungi), 
and is also active against Candida albicans NCPF 3179 and Saccharomyces cerevisiae NCPF 3275 
(yeasts). 
 
Cosmetic products containing chlorphenesin may be applied to the skin and hair, or incidentally, may 
come in contact with the eyes and mucous membranes. Products containing these ingredients may 
be applied as frequently as several times per day and may come in contact with the skin or hair for 
variable periods following application. Daily or occasional 
use may extend over many years.  
 

[Picture Credit: Hair Products] 

  
Chlorphenesin is used in hair, foot, and suntan sprays, and 
could possibly be inhaled. In practice, 95% to 99% of the 
particles released from cosmetic sprays have aerodynamic 
equivalent diameters in the 10 to 110 µm range, with 
propellant sprays yielding a greater fraction of 
droplets/particles below this range when compared to pump sprays. Therefore, most aerosols 
incidentally inhaled from these sprays are deposited in the nasopharyngeal region and are not 
respirable to any appreciable level. Thus, toxicological concerns could only arise either from direct 
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effects on nasopharyngeal tissues, or from swallowing of the resulting minute amounts. Based on 
further toxicological assessments contained herein, such exposures would pose no identifiable risks.  
  
According to the European Union Cosmetics Directive, chlorphenesin is listed among the preservatives 
that may be contained in cosmetic products marketed in the European Union (EU). The maximum 
authorized use concentration for this ingredient is 0.3%.  
 
Chlorphenesin functions as a preservative, and is used at concentrations up to 0.32% in rinse-off 
products and up to 0.3 % in leave-on products. The Cosmetic Ingredient Review (CIR) Expert Panel 
(The Panel) noted that chlorphenesin was well-absorbed when applied to the skin of rats, however, 
their concern was minimised because of the negative toxicity data included in this safety assessment. 
The Panel concluded that chlorphenesin is safe in the present practices of use and concentration.  
 
  
 
Chromium 
Chromium Oxide Greens is synthesized from mineral sources. Colour additives are classified as straight 
colours, lakes, and mixtures. Straight colours are colour additives that have not been mixed or 
chemically reacted with any other substance. Chromium Oxide Greens is a straight colour. 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
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care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
Hwang, M., Yoon, E.K., Kim, J.Y., Son, B.K., Yang, S.J., Yun, M.O. Choi, S.S. Jang, D.D. & Yoo, T.M. 
2009.  
“Low level impurities often reside in cosmetic products. The aim of the present study was to estimate 
the human exposure to chromium from cosmetic products purchased at a local market in South Korea, 
and to assess the risk on public health. Hexavalent chromium is an impurity substance that 
contaminates cosmetic products during manufacture. The potential for chromium to induce and elicit 
allergic contact dermatitis, as well as the degree of chromium exposure from cosmetic products, were 
assessed. Chromium exposure was estimated using the chromium concentrations found in cosmetic 
samples taken from the local market along with the expected user pattern data that was taken from 
the literature. Of the cosmetics we tested and available for purchase on the Korean market, seven had 
chromium contents above the detection limit of 0.1 ppm (0.1 microg/mL), ranging from 0.2 to 3.15 
ppm. In risk assessment, scientifically defensible dose-response relationships must be established for 
the end points of concern. In the case of chromium contaminated cosmetic products, this includes 
conducting dose-response assessments for allergic contact dermatitis following dermal exposure. This 
dose-response information can then be integrated with site-specific exposure assessments to regulate 
consumer safety by use of these products. We found that dermal exposure to chromium 
concentrations ranging from 0.0002 to 0.003 microg/cm(2) does not appear to cause concern for 
eliciting allergic contact dermatitis.” 
 
 
 
Cobalt 
When we think of cobalt, we think of the deep blue color it represents.  But cobalt also shows up in 
such items as hair dyes, face paints and antiperspirant. 
 
Cobalt dust may cause an asthma-like disease with symptoms ranging from cough, shortness of breath 
and dyspnoea to decreased pulmonary function, nodular fibrosis, permanent disability, and death. 
Exposure to cobalt may cause weight loss, dermatitis, and respiratory hypersensitivity. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
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chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
 
 
Copper 
Copper is a trendy skin-care ingredient, but it's not actually anything new. Ancient Egyptians (including 
Cleopatra) used the metal to sterilize wounds and drinking water, and the Aztecs gargled with copper 
to treat sore throats. Fast forward thousands of years and the ingredient is making a major resurgence, 
with creams, serums, and even fabrics popping up with promising anti-aging results. 
 
Today's creams feature a natural form of copper called copper tripeptide-1, says Stephen Alain Ko, a 
Toronto-based cosmetic chemist who has studied copper. Also called copper peptide GHK-Cu, the 
copper complex was first uncovered in human plasma (but it's also found in urine and saliva), and is a 
type of peptide that seeps into skin easily. Many of the newer products use these types of naturally 
occurring peptides or copper complexes, he adds. 
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Previous forms of copper were often less concentrated or irritating or unstable. Copper peptides, 
however, rarely irritate the skin, which makes them a popular ingredient when combined with other 
so-called cosmeceuticals (cosmetic ingredients said to have medical properties), says Murad Alam, 
M.D., professor of dermatology at Northwestern University's Feinberg School of Medicine and a 
dermatologist at Northwestern Memorial Hospital. "The argument for copper peptides is that they 
are small molecules important for various body functions, and if they are applied to the skin as 
topicals, they can enter the skin and improve its functioning," he explains. This translates to anti-aging 
perks. "Copper peptides may reduce inflammation and speed up wound healing, which may help the 
skin look and feel younger and fresher." 
 
As for cosmetic skincare, studies on women in their 50s found that GHK-copper improved skin 
elasticity, firmness, and thickness while reducing wrinkles, hyperpigmentation, and photo-damage.” 

 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
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commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
 
1,4-Dioxane 
Not to be confused with 1,4-Dioxin. 
1,4-Dioxane is a heterocyclic organic compound, classified as an ether. It is a colourless liquid with a 
faint sweet odour similar to that of diethyl ether. The compound is often called 
simply dioxane because the other dioxane isokmers (1,2- and 1,3-) are rarely encountered. It mixes 
easily with water. It is used as a solvent in the manufacture of other chemicals and as a laboratory 
reagent. 1,4-Dioxane is a trace contaminant of some chemicals used in cosmetics, detergents, and 
shampoos. Limited information exists regarding the health effects of 1,4-dioxane in humans. Yet, the 
available data are sufficient to clearly identify the liver and kidneys as the target organs for 1,4-dioxane 
toxicity following short-term exposure to relatively high amounts of 1,4-dioxane, regardless of the 
route of exposure. This has been corroborated in studies in animals. (IARC) has determined that 1,4-
dioxane is possibly carcinogenic to humans.  
 
 
 
Dioxin 
Dioxins are environmental pollutants. It has the dubious distinction of belonging to the ‘dirty 
dozen’ - a group of dangerous chemicals known as persistent organic pollutants. Dioxins are of 
concern because of its highly toxic potential. Experiments have shown it affects a number of body 
organs and systems. 
 

[Picture Credit: Hidden Dangers] 

  
More than 90% of human 
exposure to dioxin is through 
personal care products, food, 
mainly meat and dairy products, fish and shellfish.  
 
Once dioxins have entered the body, it endures a long time because of its chemical stability and 
ability to be absorbed by fat tissue, where it is then stored in the body. The half-life of dioxin in the 
body is estimated to be seven to eleven years. In the environment, dioxins tend to accumulate in 
the food chain. The higher in the animal food chain one goes, the higher the concentration of 
dioxins. 
 
The chemical name for dioxin is: 2,3,7,8- tetrachlorodibenzo para dioxin (TCDD). The name ‘dioxins’ 
is often used for the family of structurally and chemically related polychlorinated dibenzo para 
dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs). Certain dioxin-like polychlorinated 
biphenyls (PCBs) with similar toxic properties are also included under the term ‘dioxins’. Some 419 
types of dioxin-related compounds have been identified but only about 30 of these are considered 
to have significant toxicity, with TCDD being the most toxic. 
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The production and use of dioxins was banned by the Stockholm Convention in 2001. 
 
 
 
Ethanolamines 
Diethanolamine (DEA), Monoethanolamine (MEA), and Triethanolamine (TEA) are hormone-
disrupting chemicals used in personal care products as emulsifiers or foaming agents that can form 
cancer-causing nitrates and nitrosamines, especially with repeated and prolonged use. Ethanolamines 
are clear, colourless, viscous liquids with ammonia-like odours, which have the combined properties 
of alcohols and amines. They reduce the surface tension of substances so that water-soluble and oil-
soluble ingredients can be blended together. They’re also used to control the pH level of 
products. You’ll find these ingredients in products that foam, including bubble baths, body washes, 
shampoos, soaps, and facial cleaners. They’re also found in eyeliners, mascara, eye shadows, blush, 
make-up bases and foundations, fragrances, hair care products, hair dyes, shaving products, and 
sunscreens 
 
These chemicals are already restricted in Europe due to known carcinogenic effects. In the United 
States however, they are still used despite the fact that Americans may be exposed to them 10-20 
times per day with different products. Dr Samuel Epstein (a medical doctor, and currently professor 
emeritus of environmental and occupational health at the University of Illinois at the Chicago School 
of Public Health) says that repeated skin applications of DEA-based detergents resulted in major 
increase in incidence of liver and kidney cancer. The 
FDA’s John Bailey says this is especially important 
since “the risk equation changes significantly for 
children.” 
 

[Picture Credit: DEA] 

 
Diethanolamine is used in a number of consumer 
products, such as shampoos, cosmetics, and 
pharmaceutical products.  Limited information is 
available on the health effects of 
diethanolamine.  Acute (short-term) inhalation 
exposure to diethanolamine in humans may result in irritation of the nose and throat, and dermal 
(skin) exposure may irritate the skin.  No information is available on the chronic (long-term), 
reproductive, developmental, or carcinogenic (cancer causing) effects of diethanolamine in humans.   
 
Animal studies have reported adverse effects on the liver, kidney, blood, and central nervous system 
(CNS) from chronic oral exposure to diethanolamine.  The National Toxicology Program (NTP) in the 
United States reported an increased incidence of liver and kidney tumours in mice from skin exposure 
to diethanolamine.  
 
 
 
Ethoxycinnamate 
Octinoxate, also called Octyl methoxycinnamate or (OMC), is a UV filter. It can be absorbed rapidly 
through skin. Octinoxate has been detected in human urine, blood and breast milk, which indicates 
that humans are systemically exposed to this compound. Octinoxate is an endocrine disruptor that 
mimics oestrogen and can disrupt thyroid function. 
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It is found in hair colour products and shampoos, sunscreen, lipstick, nail polish, skin creams. 
 
What to look for on the label: Octinoxate, o methoxycinnamate (OMC), parsol, parsol MCX, parsol 
MOX, escalol, 2-ethylhexyl p-methoxycinnamate. 
Health concerns: Endocrine disruption, persistence and bioaccumulation, ecotoxicology, organ system 
toxicity. 

 [Picture Credit: Ethoxycinnamate] 

 
Regulations: Octinoxate is approved for use 
in cosmetics worldwide; the maximum 
concentration in ready-for-use preparations 
varies according to local legislation. 
According to the US FDA the recommended 
use levels is up to 7.5 percent. 
 

Octinoxate filters UV‐B rays from the sun. It does not protect against UV-A rays. Octinoxate dissolves 
in oil, which makes it a fat-seeking substance in the body. It is formed by combining methoxycinnamic 
acid and 2-ethylhexanol- compounds which are not harmful on their own. When mixed together, they 
form a clear liquid that does not dissolve in water. It is found in hair colour products and shampoos, 
sunscreen, lipstick, nail polish, and skin creams. In products other than sunscreens, it is used as a UV 
filter to protect the products from degrading when exposed to the sun. 
 
Endocrine disruption: Octinoxate increases cell proliferation in cells that grow in response to estrogen 
exposure. Lifetime oestrogen exposure is an established risk factor in the development and 
progression of breast cancer. Octinoxate affects other hormone systems as well. For instance, it 
reduces thyroid hormones in blood serum. Thyroid hormones are critical for metabolic functions in 
the body including mammary gland development. Octinoxate exposure has also been found to alter 
the reproductive systems of female offspring, with significantly lowered hormone (estradiol and 
progesterone) levels, which is associated with infertility and miscarriages. In males there is a reduction 
of sperm count at all dose levels. 
 
Reproductive organs and development toxicity: Numerous studies have reported that octinoxate 
exhibits anti-androgenic activity, which is linked to harmful effects on reproductive organ 
development in male and female foetuses exposed in utero. These effects can be further passed onto 
their offspring. Moreover, octinoxate alters weight and structure of reproductive organs in male and 
female rats.  
 
 
 
Formaldehyde-Releasing Preservatives 
Formaldehyde and formaldehyde-releasing preservatives (FRPs) are used in many personal care 
products, particularly in shampoos. These chemicals, which help prevent bacteria from growing in 
water-based products, can be absorbed through the skin and have been linked to allergic skin 
reactions and cancer.  
 
Examples of formaldehyde-releasing preservatives include: 

• DMDM Hydantoin 

• Diazolidinyl urea 
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• Imidazolidinyl urea 

• Methanamine 

• Quarternium-15 
 
It is found in: nail polish, nail glue, eyelash glue, hair gel, hair-smoothing products, body soap, body 
wash. 

[Picture Credit: Shampoo] 

 
What to look for on the label: Formaldehyde, quaternium-15, 
DMDM hydantoin, imidazolidinyl urea, diazolidinyl urea, sodium 
hydroxymethylglycinate, 2-bromo-2-nitropropane-1,3-diol 
(bromopol). 

 
Health concerns: Cancer and skin irritation. 

 
Vulnerable populations: Infants, salon workers, nail salon 
workers. 
Regulations: It is banned from use in cosmetics and toiletries in 

Japan and Sweden; in the EU it is restricted in personal care products, and labelling is required of 
products that do contain these chemicals; there are concentration restrictions in Canada. 
 
 
 
Iron Oxides 
Iron oxides are gentle and non-toxic in cosmetic products placed on the surface of the skin; usually 
not irritating to the skin and aren't known to be allergenic. Iron oxides typically don't cause problems 
even for people with sensitive skin. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
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Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
 
Lead 
Heavy metals like lead is found in a wide variety of personal 
care products including lipstick, whitening toothpaste, 
eyeliner and nail colour. Some metals are intentionally 
added as ingredients, while others are contaminants.  

[Picture Credit: Lipstick] 

 
Exposure to metals has been linked to health concerns 
including reproductive, immune and nervous system 
toxicity. Some metals play important roles in normal 
functions of the body. For instance, iron is necessary for 
blood oxygenation. However, when these metals 
accumulate they may have serious negative effects. 
 
Other metals, such as lead and mercury, do not have normal physical functions in the body. Cancerous 
breast biopsies show higher accumulations of iron, nickel, chromium, zinc, cadmium, mercury and 
lead than non-cancerous biopsies. In addition, several metals act like oestrogen in the presence of 
some breast cancer cells. 
 
Metals have been found as contaminants in a range of cosmetic products including sunscreen, 
foundation, nail polish, lipstick and whitening toothpaste. Several ingredients derived from plant 
sources like cottonseed oils and rice derivatives may also contain heavy metals such as lead and 
mercury. 
 
While some metals are contaminants of the chemical combining process, others serve as colourants. 
For instance, chromium is used in a very small number of products as a colourant, and iron oxides are 
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common colourants in eye shadows, blushes and concealers. Some aluminium compounds are 
colourants in lip glosses, lipsticks and nail polishes. In addition, some colour additives may be 
contaminated by heavy metals, such as D&C Red 6, which can be contaminated by arsenic, lead and 
mercury. 
 
Lead is a potential impurity in many colour cosmetics, including lipstick. Lead is a well-known and 
proven neurotoxin that has been linked to learning, language and behavioural problems. Because of 
this, lead has been eliminated from petrol and paint, which has resulted in considerably reduced 
exposures in the past several decades. Lead has been linked to reduced fertility in both men and 
women, hormonal changes and menstrual irregularities. Pregnant women are especially vulnerable 
because lead crosses the placenta and may enter the foetal brain and has also been linked to 
miscarriage. Pre-adolescents are also at risk as lead has been linked to a delay in the onset of puberty 
in girls, and testicular development in boys.  
 
Despite much attention to the issue of lead in cosmetics, the metal continues to be detected in some 
products. Heavy metals can be difficult to avoid as they are not always listed on the label. The best 
strategy is to save colour cosmetics for special occasions and to encourage young girls to wait to use 
lipstick. In addition, sunscreens with titanium dioxide and iron oxide are often excellent options, but 
be sure these metals are non-nanoized. 
 
 
Saadatzadeh, A., Afzalan, S., Zadehdabagh, R., Tishezan, L., Najafi, N., Seyedtabib, M. & Noori, 
S.M.A. 2019.  
Cutan Ocul Toxicol. 2019 Sep;38(3):207-211. doi: 10.1080/15569527.2019.1590389. Epub 2019 May 
9. 
Aim: The present study evaluates lead, cadmium, arsenic, and mercury contamination in lipsticks, 
mascara, eye shadow, and eyebrow pencils, and compares the amounts of these toxic elements in 
both legal and contraband products.  
Background: The presence of heavy metals in cosmetics is of major concern, and requires constant 
monitoring to ensure the safety of consumers. Cosmetics contaminated with heavy metals can lead 
them to accumulate in the skin, while the further migration of these toxic elements to blood vessels 
can cause subsequent difficulties.  
Material and methods: The graphite Furnace Atomic Absorption Spectrometry (GFAAS) and Direct 
Mercury Analyzer (DMA) techniques were used.  
Results: The data indicate that the lead content in the products did not exceed the acceptable limit of 
the Federal Office of Consumer Protection and Food Safety of Germany (BVL), and that the cadmium 
values in all products were significantly lower than the limit set by the BVL. The arsenic contents of 
lipsticks, eye shadows, and eyebrow pencils was significantly higher than the BVL standard, while the 
mercury content was far below the BVL standards, so there seems to be no concern associated with 
this toxic element. Legal cosmetics showed better results, except for mascara, which had higher 
amounts of arsenic than contraband. The higher contents of arsenic in contraband eye shadows and 
eyebrow pencils is an issue that should be taken into considerations by the relevant authorities.  
Conclusion: The authors suggest further analysis of the toxic elements in cosmetics and better 
monitoring of both imported and contraband cosmetics. Moreover, consumers' knowledge of the 
potential risks of the frequent application of cosmetic products should be improved. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
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“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
 
Manganese 
Manganese Violet imparts a violet colour to cosmetics and personal care products. The levels of heavy 
metals in Manganese Oxide are regulated by the FDA, and, according to the FDA, the small amounts 
that may eventually be in cosmetic or personal care products do not pose a risk to human health. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 



Researched and Prepared by Prof Michael C Herbst 
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic Counselling; 
Diagnostic Radiographer; Dip Audiometry and Noise Measurement] 
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work] 
May 2021 Page 24 
 

Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
United States Food and Drug Authority (FDA) 
Unlike other cosmetic ingredients, colour additives must have FDA approval for their intended uses. 
They also must meet the requirements of the colour additive regulations. These include limits on 
heavy metal impurities. FDA sets these limits based on factors such as how the colour additive will be 
used and in what amounts. 
 
Typically, these are the limits for colour additives used in cosmetics: 
 
• Arsenic: Not more than 3 ppm 
• Lead: Not more than 20 ppm  
• Mercury: Not more than 1 ppm 
 
 
 
Mercury 
Heavy metals like lead, arsenic, mercury, aluminium, zinc, chromium and iron are found in a wide 
variety of personal care products including lipstick, whitening toothpaste, eyeliner and nail colour. 
Some metals are intentionally added as ingredients, while others are contaminants. Exposure to 
metals has been linked to health concerns including reproductive, immune and nervous system 
toxicity.   
 

Some metals play important roles in normal functions of the body. For instance, iron is necessary for 
blood oxygenation. However, when these metals accumulate they may have serious negative effects. 
 
Other metals, such as lead and mercury, do not have normal physical functions in the body. Cancerous 
breast biopsies show higher accumulations of iron, nickel, chromium, zinc, cadmium, mercury and 
lead than non-cancerous biopsies. In addition, several metals act like oestrogen in the presence of 
some breast cancer cells. 
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Metals have been found as contaminants in a range of cosmetic products including sunscreen, 
foundation, nail polish, lipstick and whitening toothpaste. Several ingredients derived from plant 
sources like cottonseed oils and rice derivatives may also contain heavy metals such as lead and 
mercury. 
 

[Picture Credit: Mercury] 

 
While some metals are contaminants of the 
chemical combining process, others serve as 
colourants. For instance, chromium is used 
in a very small number of products as a 
colourant, and iron oxides are common 
colourants in eye shadows, blushes and 
concealers. Some aluminium compounds are 
colourants in lip glosses, lipsticks and nail 
polishes. In addition, some colour additives 
may be contaminated by heavy metals, such as D&C Red 6, which can be contaminated by arsenic, 
lead and mercury. 
 
Mercury is linked to nervous system toxicity, as well as reproductive, immune and respiratory toxicity, 
and is a recognized environmental health concern by numerous national and international 
government bodies. A 2013 study suggested mercury may also disrupt thyroid hormones. Mercury is 
found in thimerosal, which is a mercury-based preservative. Mercury is particularly hazardous during 
foetal development and is readily absorbed by the skin. Neither mercury nor thimerosal is common 
as a direct ingredient or impurity, but the high toxicity of this metal means that the presence of 
mercury in any cosmetics is a concern. 
 
 
Saadatzadeh, A., Afzalan, S., Zadehdabagh, R., Tishezan, L., Najafi, N., Seyedtabib, M. & Noori, 
S.M.A. 2019.  
Cutan Ocul Toxicol. 2019 Sep;38(3):207-211. doi: 10.1080/15569527.2019.1590389. Epub 2019 May 
9. 
Aim: The present study evaluates lead, cadmium, arsenic, and mercury contamination in lipsticks, 
mascara, eye shadow, and eyebrow pencils, and compares the amounts of these toxic elements in 
both legal and contraband products.  
Background: The presence of heavy metals in cosmetics is of major concern, and requires constant 
monitoring to ensure the safety of consumers. Cosmetics contaminated with heavy metals can lead 
them to accumulate in the skin, while the further migration of these toxic elements to blood vessels 
can cause subsequent difficulties.  
Material and methods: The graphite Furnace Atomic Absorption Spectrometry (GFAAS) and Direct 
Mercury Analyzer (DMA) techniques were used.  
Results: The data indicate that the lead content in the products did not exceed the acceptable limit of 
the Federal Office of Consumer Protection and Food Safety of Germany (BVL), and that the cadmium 
values in all products were significantly lower than the limit set by the BVL. The arsenic contents of 
lipsticks, eye shadows, and eyebrow pencils was significantly higher than the BVL standard, while the 
mercury content was far below the BVL standards, so there seems to be no concern associated with 
this toxic element. Legal cosmetics showed better results, except for mascara, which had higher 
amounts of arsenic than contraband. The higher contents of arsenic in contraband eye shadows and 
eyebrow pencils is an issue that should be taken into considerations by the relevant authorities.  
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Conclusion: The authors suggest further analysis of the toxic elements in cosmetics and better 
monitoring of both imported and contraband cosmetics. Moreover, consumers' knowledge of the 
potential risks of the frequent application of cosmetic products should be improved. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
Mohammed, T., Mohammed, E. & Bascombe, S. 2017.  
Background. Skin lightening is very popular among women and some men of the Caribbean, and its 
popularity appears to be growing. The lightening of skin colour is done to produce a lighter complexion 
which is believed to increase attractiveness, social standing and improves one's potential of being 
successful.  
Design and Methods. Fifteen (15) common skin lightening creams found in pharmacies and cosmetic 
retailers throughout Trinidad and Tobago were evaluated for Mercury by Cold Vapor Atomic 
Absorption Spectrophotometry (CVAAS) and Arsenic by Hydride Generation Atomic Absorption 
Spectrophotometry (HGAAS). The results obtained were compared to global standards and previous 
research. Results. Fourteen (14) of the fifteen samples analysed contained Mercury in the range of 
0.473 Î¼g/g to 0.766 Î¼g/g. One sample had a Mercury content of 14,507.74±490.75 Î¼g/g which was 
over 14,000 times higher than the USFDA limit for mercury in cosmetics of 1 Î¼g/g. All samples 
contained Arsenic in the range 1.016 Î¼g/g to 6.612 Î¼g/g, which exceeds the EU limit for cosmetics of 
0 Î¼g/g.  
Conclusions. All the samples analysed contained significant amounts of Mercury and Arsenic and 
none of them can be considered safe for prolonged human use. The samples that contained Mercury 
levels which were lower than the USFDA limit contained Arsenic levels which exceeded the EU 
standard of 0 Î¼g/g in cosmetics. The popularity of these skin lightening creams in the Caribbean 
region places the population at elevated risk of chronic Mercury and Arsenic poisoning and possibly 
acute Mercury Poisoning. 
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Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
United States Food and Drug Authority (FDA) 
Unlike other cosmetic ingredients, colour additives must have FDA approval for their intended uses. 
They also must meet the requirements of the colour additive regulations. These include limits on 
heavy metal impurities. FDA sets these limits based on factors such as how the colour additive will be 
used and in what amounts. 
 
Typically, these are the limits for colour additives used in cosmetics: 
 
• Arsenic: Not more than 3 ppm 
• Lead: Not more than 20 ppm  
• Mercury: Not more than 1 ppm 
 
 
 
Methylisothiazolinone 
Methylisothiazolinone, or MIT as it is sometimes known, is a preservative used in cosmetics and 
beauty products. It is a powerful biocide, or chemical substance capable of killing living organisms, 
usually in a selective way. Europe, along with the European Society of Contact Dermatitis (ESCD), 
recommends that MIT be discontinued from use in leave-on skin products. Methylisothiazolinone is a 
widely-used preservative; has been associated with allergic reactions. Lab studies on the brain cells of 
mammals also suggest that methylisothiazolinone may be neurotoxic. 
 
 
 
Nanoparticles 
With the advent of nanotechnology, the prospects for using engineered nanomaterials with diameters 
of < 100 nm in industrial applications, medical imaging, disease diagnoses, drug delivery, cancer 
treatment, gene therapy, and other areas like cosmetics have progressed rapidly. The potential for 
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nanoparticles (NPs) in these areas is infinite, with novel new applications constantly being explored. 
The possible toxic health effects 
of these NPs associated with 
human exposure are unknown.  

[Picture Credit: Nanoparticles] 

 
Many fine particles generally 
considered ‘nuisance dusts’ are 
likely to acquire unique surface 
properties when engineered to 
nanosize and may exhibit toxic 
biological effects. Consequently, 
the nuisance dust may be 
transported to distant sites and 
could induce adverse health 
effects. In addition the beneficial 
uses of NPs in drug delivery, cancer treatment, and gene therapy may cause unintentional human 
exposure. Because of the lack of knowledge about the negative health effects associated with 
exposure to nanoparticles, there is an ethical obligation to take precautionary measures regarding 
their use. 
 
Testing commissioned by Friends of the Earth Australia found nano-particles in cosmetic foundations 
and concealers sold by ten (10) top cosmetic name brands including Clinique, Clarins, L’Oréal, Revlon, 
The Body Shop, Max Factor, Lancôme Paris, By Terry, Yves Saint Laurent and Christian Dior. 
 
Scientific testing commissioned by Friends of the Earth Australia, and carried out by the Australian 
Microscopy and Microanalysis Research Facility, found: 
 

• Concealers, foundations and mineral foundations sold by eight (8) leading brands contained 
particles measuring less than 100nm in size (Clinique, Clarins, L’Oréal, Revlon, The Body Shop, 
Max Factor, Lancôme Paris and By Terry). A further two (2) products contained particles that 
measured 100nm (Yves Saint Laurent and Christian Dior) 

• Furthermore, Friends of the Earth has found: 
▪ Seven (7) of the cosmetics tested contained ingredients known to act as ‘penetration 

enhancers’, making it more likely that nanoparticles will be taken up into the skin 
▪ The three (3) cosmetics that did not contain penetration enhancers were mineral 

foundations, which pose greater inhalation risks due to their powdered form 
▪ Only one (1) of the brands surveyed (Christian Dior) indicated the use of nano-

ingredients on the product label. Failing to label nano-ingredients denies consumers 
the capacity to make an informed choice 

 
The nanoparticles that were found were used to diffuse light (disguising wrinkles), provide sun 
protection or for colour enhancement. 
 
 
 
Nickel 
Nickel is the only element named after the devil. The name comes from the German 
word Kupfernickel, meaning ‘Old Nick's copper’, a term used by German miners. They tried to remove 
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copper from an ore that looked like copper ore, but they 
were unsuccessful. Instead of copper, they got slag, a 
useless mass of earthy material. The miners believed the 
devil (‘Old Nick’) was playing a trick on them. So they called 
the fake copper ore Old Nick's copper. 
 

[Picture Credit: Eyeshadow] 

 
Some nickel compounds have important uses also. Many of 
these compounds are used in electroplating. Some are used to make alloys of nickel. Other nickel 
compounds are used as colouring agents. For example, the compound nickel dimethylglyoxime 
(C 8 H 14 N 4 NiO 4 ) is used as a colouring agent in paints, cosmetics, and certain kinds of plastics. 
 
At home nickel may be found in: 
 
• Zippers 
• Keys 
• Scissors 
• Batteries 
• Metal utensils 
• Hand tools 
• Magnets 
• Buttons and snaps 

• Chrome and brass 
• Jewellery 
• Metallic powders 
• Eyeshadow 
• Some white or 14-kt gold 
jewellery 
• Coins 
• Watchbands 

• Some bronze objects 
• Pigments 
• Some objects with white 
or 14-kt gold 
• Hair ornaments 
• Knitting needles 
• Eyeglasses 

 
Dermatitis is the most common effect in humans from chronic dermal exposure to nickel. Cases of 
nickel dermatitis have been reported following occupational and non-occupational exposure, with 
symptoms of eczema (rash, itching) of the fingers, hands, wrists, and forearms.  
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
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Borowska, S. & Brzóska, M.M. 2015.  
“Cosmetics, preparations repeatedly applied directly to the human skin, mucous membranes, hair and 
nails, should be safe for health, however, recently there has been increasing concern about their 
safety. Unfortunately, using these products in some cases is related to the occurrence of unfavourable 
effects resulting from intentional or the accidental presence of chemical substances, including toxic 
metals. Heavy metals such as lead, mercury, cadmium, arsenic and nickel, as well as aluminium, 
classified as a light metal, are detected in various types of cosmetics (colour cosmetics, face and body 
care products, hair cosmetics, herbal cosmetics, etc.). In addition, necessary, but harmful when they 
occur in excessive amounts, elements such as copper, iron, chromium and cobalt are also present in 
cosmetic products. Metals occurring in cosmetics may undergo retention and act directly in the skin 
or be absorbed through the skin into the blood, accumulate in the body and exert toxic effects in 
various organs. Some cases of topical (mainly allergic contact dermatitis) and systemic effects owing 
to exposure to metals present in cosmetics have been reported. Literature data show that in 
commercially available cosmetics toxic metals may be present in amounts creating a danger to human 
health. Thus, the present review article focused on the problems related to the presence of heavy 
metals and aluminium in cosmetics, including their sources, concentrations and law regulations as well 
as danger for the health of these products users. Owing to the growing usage of cosmetics it is 
necessary to pay special attention to these problems.” 
 
 
 
Oxybenzone 
Oxybenzone is a sunscreen ingredient associated with photoallergic 
reactions. This chemical absorbs through the skin in significant 
amounts. It contaminates the bodies of 97% of Americans according 
to research by the Centers for Disease Control and Prevention.  
 

 [Picture Credit: Oxybenzone] 

 
High concerns include  biochemical or cellular level changes that can 
be brought about by oxybenzone. Other moderate concerns include 
endocrine disruption, persistence and bioaccumulation. Other low 
concerns include ecotoxicology and organ system toxicity (non-
reproductive).  
 
 
 
Parabens 

javascript:change_tab(%22VIOLATION%22);
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Parabens is a term used within the chemicals industry to describe a series of parahydroxybenzoates 
or esters of parahydroxybenzoic acid (also known as 
4-hydroxybenzoic acid). Parabens are widely used 
as preservatives by cosmetic and pharmaceu-
tical industries.  

 
[Picture Credit: Parabens] 

 
Parabens are effective preservatives in many types 
of formulas. These compounds, and their salts, are 
used primarily for their anti-bacterial and 
fungicidal properties. It can be found in shampoos, 
commercial moisturisers, shaving gels, personal 
lubricants, topical pharmaceuticals, parenteral pharmaceuticals, spray tanning solution, makeup and 
toothpaste. It is also used as food additives. 
 
Cosmetics sold on a retail basis to consumers are required by law to declare ingredients on the label. 
This is important information for consumers who want to determine whether a product contains an 
ingredient they wish to avoid. Parabens are usually easy to identify by name, such as methylparaben, 
propylparaben, butylparaben, ethylparaben or benzylparaben. 
 
The Cosmetic Ingredient Review (CIR) Committere in the US reviewed the safety of methylparaben, 
propylparaben, and butylparaben in 1984 and concluded they were safe for use in cosmetic products 
at levels of up to 25%. Typically parabens are used at levels ranging from 0.01 to 0.3%. 
 
On November 14, 2003, the CIR reopened the safety assessments of methylparaben, ethylparaben, 
propylparaben, and butylparaben in order to offer interested parties an opportunity to submit new 
data for consideration. In September 2005, the CIR again decided to re-open the safety assessment 
for parabens to request exposure estimates and a risk assessment for cosmetic uses. In December 
2005, after considering the margins of safety for exposure to women and infants, the Panel 
determined that there was no need to change its original conclusion that parabens are safe as used in 
cosmetics. (The CIR is an industry-sponsored organisation that reviews cosmetic ingredient safety and 
publishes its results in open, peer-reviewed literature. The US Food and Drug Administration (FDA) 
participates in the CIR in a non-voting capacity). 
 
 
 
Peg-100 Stearate 
PEG-100 stearate, also known as polywax, is used primarily as an emulsifier in cosmetics and 
foods.  It is an ethoxylated chemical, meaning that it's been created using the carcinogen ethylene 
oxide, traces of which, and its carcinogenic by-product 1-4,dioxane can remain in the product. Can be 
a skin irritant when used on broken skin. May be listed as "made from coconut" but do not believe 
that this ingredient is "natural”.   
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Petrolatum (Petroleum Jelly) 
Petrolatum is mineral oil jelly (i.e. petroleum jelly). It is used as a barrier 
to lock moisture in the skin in a variety of moisturisers and also in hair 
care products to make your hair shine. 

 
[Picture Credit: Petroleum Jelly] 

 
A petroleum product, petrolatum can be contaminated with polycyclic 
aromatic hydrocarbons (PAHs). Studies suggest that exposure to PAHs - 
including skin contact over extended periods of time - is associated with 
cancer. On this basis, the European Union classifies petrolatum a carcinogen and restricts its use in 
cosmetics. PAHs in petrolatum can also cause skin irritation and allergies.  
 
In the European Union, petrolatum can only be used in cosmetics "if the full refining history is known 
and it can be shown that the substance from which it is produced is not a carcinogen”. 
 
 
Phenoxyethanol 
Phenoxyethanol is used as a preservative in cosmetic 
products and also as a stabiliser in perfumes and 
soaps. Exposure to phenoxyethanol has been linked 
to reactions ranging from eczema to severe, life-
threatening allergic reactions. Infant oral exposure to 
phenoxyethanol can acutely affect nervous system 
function.  

 
[Picture Credit: [phenoxyehtanol] 

 

A study in the International Journal of Toxicology 
claims that the low percentage of phenoxyethanol used in cosmetic products (generally two percent 
or below) is safe and non-toxic. However, the European Commission on cosmetic ingredients 
stipulates that phenoxyethanol is toxic when applied to the lips or around the mouth, which is 
concerning. In addition, the FDA placed a warning to nursing mothers about using a brand of nipple 
cream that contained phenoxyethanol, stating that it could cause vomiting, diarrhoea, dehydration, 
and central nervous system problems in infants. Phenoxyethanol is a synthetic preservative that is 
manufactured using a complex process where phenol is treated with ethylene oxide. Phenol is a mildly 
acidic white crystalline solid that can be obtained from natural or chemical sources. Ethylene oxide, 
also known as carbolic acid, is a colourless gas or liquid that is considered carcinogenic. Combined 
during manufacture, the two chemicals are claimed by some to form a safe, non-
toxic synthetic preservative. 

 
 
 
Phthalates 
Phthalates are used in cosmetics and personal care products, including perfume, hair spray, soap, 
shampoo, nail polish and skin moisturisers. It is also used in consumer products such as flexible plastic 
and vinyl toys, shower curtains, wallpaper, vinyl mini blinds, food packaging, and plastic wrap. 
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Phthalates are also used in wood finishes, detergents, adhesives, plastic plumbing pipes, lubricants, 
medical tubing and fluid bags, solvents, insecticides, medical devices, building materials and vinyl 
flooring. 

Phthalates has also been used to make pacifiers, soft rattles and teethers. 

The human health effects of phthalates are not yet fully known but are being investigated. Di(2-
ethylhexyl) phthalate is listed as ‘reasonably anticipated to be a human carcinogen’ in the Twelfth 

Report on Carcinogens published by the National 
Toxicology Program.  
 
[Picture Credit: Nail Polish] 

 
Current levels of seven phthalates studied by the National 
Institute of Environmental Health Sciences posed ‘minimal’ 
concern for causing reproductive effects. However, the 
National Toxicology Program concluded that high levels of 
one phthalate, di-n-butyl phthalate, may adversely affect 

human reproduction or development. 
 
High levels of exposure to di(2-ethylhexyl) phthalate through the use of medical tubing and other 
plastic devices for feeding, medicating, and assisting the breathing of newborn infants may affect the 
development of the male reproductive system, according to the National Institute of Environmental 
Health Sciences. 
 
 
Huang, P.C., Liao, K.W., Chang, J.W., Chan, S.H. & Lee. C.C. 2018.  
“High levels of phthalates in name-brand cosmetics products have raised concerns about phthalate 
exposure and the associated risk for cosmetics sales clerks. We assessed the exposure and risk 
of phthalates in 23 cosmetics, 4 perfume, and 9 clothing department store sales clerks. We collected 
108 urine samples pre- and post-shift and analyzed for phthalate monoesters through liquid 
chromatography-electrospray ionization-tandem mass spectrometry. Phthalates in 32 air samples 
were collected and analyzed through gas chromatography-mass spectrometry. Demographic 
characteristics and information on the exposure scenarios were obtained through questionnaires. 
Principal component analysis, cluster and risk analysis were applied to identify the exposure profile 
and risk of phthalate. Median post-shift levels of urinary mono-2-ethylhexyl phthalate (MEHP) and 
monomethyl phthalate (MMP) were significantly higher than the corresponding pre-shift levels 
in cosmetics group (53.3 vs. 30.9 μg/g-c for MEHP; 34.4 vs. 22.5 μg/g-c for MMP; both P < 0.05) and 
the post-shift levels of urinary MMP was significantly higher than the corresponding pre-shift levels in 
perfume group (26.6 vs. 14.9 μg/g-c, P < 0.05). Median levels of air diethyl phthalate (DEP) 
in cosmetics (1.77 μg/m3) and perfume (1.75 μg/m3) groups and di-(2-ethylhexyl) phthalate (DEHP) in 
perfume group (6.98 μg/m3) were higher than those in clothing group (DEP: 0.89; DEHP: 2.16 μg/m3). 
Over half of cosmetic (70%) and perfume sale clerks had exceeded cumulative risk of phthalate 
exposure for anti-androgenic effect. We concluded that cosmetic and perfume workers had increased 
risks of reproductive or hepatic effects for DBP and DEHP exposure. We suggest that not only 
inhalation but dermal exposure is important route of phthalate exposure for cosmetics and perfume 
workers.” 
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Polyethylene Glycols (PEGs) 
Polyethylene glycol (PEG) is a polyether compound with 
many applications from industrial manufacturing to 
medicine. It has also been known as polyethylene oxide 
(PEO) or polyoxyethylene (POE), depending on its molecular 
weight, and under the trade name Carbowax. 
 

[Picture Credit: Toothpaste] 

 
Uses of PEGs include: 

• PEG is the basis of many skin creams (as cetomacrogol) and personal lubricants (frequently 
combined with glycerin) 

• PEG is used in a number of toothpastes as a dispersant. In this application, it binds water and helps 
keep xanthan gum uniformly distributed throughout the toothpaste 

• In low-molecular-weight formulations (i.e. PEG 400), it is used in Hewlett-Packard 
designjet printers as an ink solvent and lubricant for the print heads 

• PEG is also one of the main ingredients in paintball fills, due to its thickness and flexibility. 
However, as early as 2006, some paintball manufacturers began substituting cheaper oil-based 
alternatives for PEG 

• PEG is a major ingredient in e-liquid, used in electronic cigarettes. It is generally used as a 30%–
50% proportion of the liquid that is vaporised. Its use is designed to give a smoother effect to the 
vaporising action 

• PEG is also used as an anti-foaming agent in food  
 
According to a report in the International Journal of Toxicology by the cosmetic industry’s own 
Cosmetic Ingredient Review (CIR) Committee in the US, impurities found in various PEG compounds 
include ethylene oxide, 1,4-dioxane, polycyclic aromatic compounds and heavy metals such as lead, 
iron, cobalt, nickel, cadmium and arsenic. PEG compounds also appear to be highly toxic to persons 
with damaged skins. In spite of these concerns, the CIR concludes that many PEG compounds ‘are safe 
for use’ in cosmetics but adds that such PEG compounds should ‘not be used on damaged skin’. 
 
 
 
p-Phenylenedianine (Coal Tar Dyes) 
p-Phenylenediamine is primarily used as a dye as well as an intermediate dye.   
 
Acute (short-term) exposure to high levels of p-
phenylenediamine may cause severe dermatitis, eye 
irritation and tearing, asthma, gastritis, renal failure, 
vertigo, tremors, convulsions and coma in 
humans.  Eczematoid contact dermatitis may result from 
chronic (long-term) exposure in humans.  In rats and mice 
following chronic exposure to p-phenylenediamine in 
their diet, they developed depressed body weights, but 
no other clinical signs of toxicity. This was observed in 
several studies.   
 

[Picture Credit: Coal Tar Dyes] 

http://en.wikipedia.org/wiki/PEG_400
http://en.wikipedia.org/wiki/Printer_(computing)
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No information is available on the reproductive, developmental, or carcinogenic effects (ability to 
cause cancer) of p-phenylenediamine in humans.  The Environmental Protection Agency in the US has 
not classified p-phenylenediamine with respect to carcinogenicity. 
 
 
 
Retinal Palmitate 
Retinyl palmitate is an ingredient composed of palmitic acid and retinol (Vitamin A). 
When exposed to UV light, retinol compounds break down and produce toxic free 
radicals that can damage DNA and cause gene mutations, a precursor to cancer. 
Recently available data from an FDA study indicate that retinyl palmitate, when 
applied to the skin in the presence of sunlight, may speed the development of skin 
tumours and lesions. FDA also raised a concern that extensive, daily skin application 
of vitamin A creams may build up in the woman’s body a high enough level of Vitamin 
A that may be toxic to the developing foetus.  

[Picture Credit: Retinol] 

 
Retinol is a derivative of vitamin A, and is contained in several skin care products. 
Retinol’s stronger counterpart is tretinoin, which is the active ingredient in Retin-A and Renova. If the 
skin is too sensitive to use Retin-A, retinol is an excellent alternative. Vitamin A has a molecular 
structure that’s tiny enough to get into the lower layers of skin, where it finds collagen and elastin. 
Retinol is proven to improve mottled pigmentation, fine lines and wrinkles, skin texture, skin tone and 
colour, and the skin’s hydration levels. Retinyl palmitate falls into the same family as retinol, but if the 
skin care product chosen contains retinyl palmitate, one will need to use more of this product than 
one that contains retinol to get the same effect. 
 
 
 
Selenium 
Selenium Sulphide is an inorganic salt consisting of 
selenium and sulphur.  

 
[Picture Credit: Selenium Sulphide] 

 

Selenium Sulphide may enhance the appearance and feel 
of hair, by increasing hair body, suppleness, or sheen, or 
by improving the texture of hair that has been damaged 
physically or by chemical treatment. In OTC drug 
products, Selenium Sulphide also helps to control 
dandruff, seborrheic dermatitis and psoriasis. 
 
Selenium supplements are associated with a risk of skin cancer (squamous cell carcinoma), so people 
at high risk of skin cancer should not take these supplements. 
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Sodium Laureth Sulphate 
Sodium laureth sulphate (sometimes referred to as SLES) is 
used in cosmetics as a detergent and also to make products 
bubble and foam. It is common in shampoos, shower gels and 
facial cleansers. It is also found in household cleaning products, 
like dish soap. 
 
[Picture Credit: Shampoo] 

 
Health and Environmental Hazards - depending on manufacturing processes, sodium laureth sulphate 
may be contaminated with measurable amounts of ethylene oxide and 1,4-dioxane. The International 
Agency for Research on Cancer (IARC)  ethylene oxide as a known human carcinogen and 1,4-dioxane 
as a possible human carcinogen. Ethylene oxide can also harm the nervous system and the California 
Environmental Protection Agency has classified it as a possible developmental toxicant based on 
evidence that it may interfere with human development. 1,4-dioxane is also persistent - in other 
words, it does not easily degrade and can remain in the environment long after it is rinsed down the 
shower drain. 1,4-dioxane can be removed from cosmetics during the manufacturing process by 
vacuum stripping, but there is no easy way for consumers to know whether products containing 
sodium laureth sulphate have undergone this process. The industry panel that reviews the safety of 
cosmetics ingredients notes that sodium laureth sulphate can irritate the skin and eyes (though 
approving of its use in cosmetics). 
 
Regulatory Status - ethylene oxide and 1,4-dioxane are prohibited on Health Canada's Cosmetic 
Ingredient Hotlist. However, the Hotlist does not control for the presence of these chemicals as 
contaminants. 1,4-dioxane was recently assessed under the government's Chemical Management 
Plan but Health Canada and Environment Canada concluded that the chemical did not meet the legal 
definition of ‘toxic’ because estimated exposure levels were considered to be lower than those that 
might constitute a danger to human health. The assessment noted uncertainty in the exposure 
estimates "due to the limited information on the presence or concentrations of the substance in 
consumer products available in Canada."  
 
Health Canada has categorised sodium laureth sulphate as a ‘moderate human health priority’ and 
flagged it for future assessment under the government's Chemicals Management Plan. 
 
 
 
Sodium Lauryl Sulphate 
A common ingredient in personal care products, sodium lauryl sulphate, or SLS, is an additive that 
allows cleansing products to foam. According to the Environmental Working Group's Skin Deep 
Cosmetic Safety Database, SLS is a ‘moderate hazard’ that has been linked to cancer, neurotoxicity, 
organ toxicity, skin irritation and endocrine disruption. 
 
SLS is an emulsifier and foaming agent commonly used in cosmetic products and industrial cleaners. 
SLS is present in most body washes, soaps, shampoos, toothpastes and laundry detergent. SLS may 
also be listed as sodium dodecyl sulphate, sulfuric acid, monododecyl ester, sodium salt, sodium salt 
sulfuric acid, sodium dodecyl sulphate, aquarex me or aquarex methyl, reports the EWG.  
 

[Picture Credit: SLS] 
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Related chemicals include sodium laureth sulphate, or 
SLES, which has a higher foaming ability and is slightly 
less irritating than SLS, according to Mercola.com. 
Ammonium lauryl sulphate, or ALS, is similar to SLS and 
poses similar risks. 
 
The Cosmetic Ingredient Review reports that SLS, SLES and ALS are irritants at concentrations of 2 
percent or greater, and recommends that cosmetic products should not contain concentrations 
greater than 1 percent. Undiluted SLS can cause skin and eye irritation, as well as nausea, vomiting 
and diarrhoea if ingested, according to the National Institute for Occupational Safety and Health. 
  
SLS and SLES are often contaminated with 1,4 dioxane, a byproduct of the manufacturing process that 
is ‘possibly carcinogenic to humans’ and may also cause negatives effects in the kidneys, liver and 
central nervous system, according to the National Institute for Occupational Safety and Health. 
 
 
 
Synthetic Fragrances and Parfum 
The term ‘fragrance’ or ‘parfum’ on a cosmetic ingredients list usually represents a complex mixture 
of dozens of chemicals. Some 3 000 chemicals are used as fragrances. Fragrance is an obvious 
ingredient in perfumes, colognes and deodorants, but is used in nearly every type of personal care 
product. Even products marketed as ‘fragrance-free’ or ‘unscented’ may, in fact, contain fragrance 
along with a masking agent that prevents the brain from perceiving odour. In addition to their use in 
cosmetics, fragrances are found in numerous other consumer products, notably laundry detergents 
and softeners and cleaning products. 

 

 [Picture Credit: Parfum] 

 
Of the thousands of chemicals used in fragrances, most 
have not been tested for toxicity, alone or in combination. 
Many of these unlisted ingredients are irritants and can 
trigger allergies, migraines, and asthma symptoms. A 
survey of asthmatics found that perfume and/or colognes 
triggered attacks in nearly three out of four 
individuals. There is also evidence suggesting that 

exposure to perfume can exacerbate asthma, and perhaps even contribute to its development in 
children. 
 
People with multiple chemical sensitivities (MCS) or environmentally linked illnesses are particularly 
vulnerable, with fragrances implicated both in development of the condition and triggering 
symptoms.  

 
UK researchers have reported that ‘perfume’ is the second most common cause of allergy in patients 
at dermatology clinics. In addition, in laboratory experiments, individual fragrance ingredients have 
been associated with cancer and neurotoxicity among other adverse health effects. 
 
Synthetic musks (a greasy secretion with a powerful odour, produced in a glandular sac beneath the 
skin of the abdomen of the male musk deer and used in the manufacture of perfumes) used in 
fragrances are of particular concern from an ecological (environmental) perspective. Several of musk 
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compounds are persistent in the environment and bioaccumulate (build up) in the fatty tissue of 
aquatic organisms. Measureable levels of synthetic musks are found in fish in the Great Lakes and the 
levels in sediment are increasing. Environment Canada has categorised several synthetic musks as 
persistent, bio-accumulative, and/or toxic, and others as human health priorities. 
 
Some fragrance ingredients are not perfuming agents themselves but enhance the performance of 
perfuming agents. For example, diethyl phthalate (prounced tha-late), or DEP, is widely used in 
cosmetic fragrances to make the scent linger. Phthalates are choice ingredients in cosmetics because 
it is cheap and versatile. However, the European Commission on Endocrine Disruption has listed 
DEP as a Category 1 priority substance, based on evidence that it interferes with hormone function.  
 
Phthalates have been linked to early puberty in girls, reduced sperm count in men, and reproductive 
defects in the developing male foetus (when the mother is exposed during pregnancy). Phthalate 
metabolites are also associated with obesity and insulin resistance in men. Health Canada noted 
evidence suggesting that exposure to phthalates may cause liver and kidney failure in young children 
when products containing phthalates are sucked or chewed for extended periods.  
 
DEP is listed as a Priority and Toxic Pollutant under the US Clean Water Act, based on evidence that it 
can be toxic to wildlife and the environment. 
 
Laboratory analysis of top-selling colognes and perfumes identified an average of 14 chemicals per 
product not listed on the label, including multiple chemicals that can trigger allergic reactions or 
interfere with hormone function.  
 
 
Rastogi, S.C., Johansen, J.D. & Bossi, R. 2007.  
“Contact allergy to fragrance ingredients is frequent. Recommendations and regulations of some of 
the most frequent and potent fragrance allergens have recently been introduced. To investigate 
current exposures to 4 important fragrance allergens in hydroalcoholic cosmetic products. 25 popular 
perfume products of Danish as well as international brands were purchased from the Danish retail 
market. Contents of 4 important fragrance allergens, isoeugenol, hydroxy-iso-hexyl 3-cyclohexene 
carboxaldehyde (HICC, Lyral), were determined by gas chromatography-mass spectrometry, and 
atranol and chloro-atranol were determined by liquid chromatography-tandem mass spectrometry. 
Isoeugenol was found in 56%, HICC in 72%, atranol in 59%, and chloro-atranol in 36% of the 22 eau de 
toilette/eau de parfum products. The concentrations of isoeugenol were, in all products, below the 
recommended maximum concentration of 0.02%. HICC reached a maximum of 0.2%, which is 10-fold 
higher than maximum tolerable concentration considered safe by the EU Scientific Committee. The 
median concentrations of atranol and chloro-atranol in the investigated products were similar to 
those found in similar products in 2003. A significant decrease in the frequency of presence of chloro-
atranol in the products was observed. There is still a wide-spread exposure to 
potent fragrance allergens in perfumes.” 
 
 
Rastogi, S.C., Johansen, J.D., Menné, T., Frosch, P., Bruze, M., Andersen, K.E., Lepoittevin, J.P., 
Wakelin, S. & White, I.R. 1999.  
“Fragrances are one of the major causes of allergic contact dermatitis from use of cosmetics. The aim 
of the current study was to assess the possible exposure of infants and children to fragrance allergens 
from cosmetic products and "toy-cosmetics". 25 children's cosmetics or toy-cosmetic products were 
analysed by gas chromatography - mass spectrometry. Target substances were the fragrance allergens 
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from the fragrance mix and 14 other fragrance substances, most of which have been described as 
contact allergens. The fragrance mix ingredients were either not present in children's 
shampoos/shower gels and cream/lotions, or they were present in fairly low concentrations. In hydro-
alcoholic products, such as eau de parfum, eau de toilette, several ingredients of the fragrance mix 
were found: geraniol was present in 7/7 products, hydroxycitronellal in 6/7 and isoeugenol in 2/7 
products. Isoeugenol was present in a maximum concentration of 0.07%. In one cosmetic-toy, 
cinnamic alcohol was present at 3.7% which exceeds the current industry guideline for safe products 
by a factor of 5. In all types of products other fragrance allergens were frequently found. In conclusion, 
children are already exposed at an early age to well-known allergens, sometimes at concentrations 
which are considered to be unsafe. As contact allergy usually persists for life, manufacturers of 
children's cosmetics should be aware of their special responsibility and apply the highest possible 
safety standards.” 
 
 
 
 
 
Talc 
The term talc covers a wide range of natural rocks and minerals, most of which are magnesium 
silicates. The pure talc mineral is a hydrous magnesium silicate, Mg3Si3O10(OH)2, which theoretically is 
31.7 percent MgO, 63.5 percent SiO2, and 4.8 percent H2O. The crystal structure of pure talc is a brucite 
sheet (Mg12O12H4) sandwiched between two silica (SiO2) sheets, to form talc layers that are 
superimposed indefinitely. Each layer is electrically neutral. Adjacent layers are held together only by 
weak van der Waals forces. 
 
Talc is an alteration mineral. It is formed by 
geological modification of some host rock. 
Most talc is formed from the alteration of 
dolomite (CaMg(CO3)2 or magnesite (MgO) in 
the presence of excess dissolved silica (SiO2). 
Altering serpentine or quartzite can also form 
talc. The different alteration routes form talcs 
that have significant differences in chemistry, 
colour, morphology and impurities. 
 

[Picture Credit: Talc] 

 
Minerals commonly associated with talc are, 
tremolite [(CaMg3(SiO3)4)], serpentine [(3MgO·2SiO2·2H2O)], anthophyllite [Mg7·(OH)2·(Si4O11)2)], 
magnesite, mica and chlorite. The latter is a talc-like mineral in which varying proportions of 
aluminium are substituted for magnesium in the brucite layer. Other impurities such as dolomite, the 
calcite form of calcium carbonate (CaCO3), iron oxide, carbon, quartz, and manganese oxide may also 
be present. 
 
Talc has many uses. The most commonly known application would be in cosmetics and dusting, body 
and baby powders, where the oleophilic (oil-loving, hydrophobic) nature of the mineral helps to 
absorb natural oils, and the slippery nature presents a pleasant feel. While this usage is well known it 
is a minor segment of the talc industry as a whole. 
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The paper industry is the largest consumer of talc, where it is used as a filler to enhance opacity and 
improve printing properties. It is also used as a pitch control agent in the production of wood pulp to 
remove resinous, sticky remains of wood, which otherwise would create dark or thin spots in the 
paper. In the ceramic industry, which is also a large consumer, talc prevents delayed glaze crazing, 
lowers firing temperatures, and reduces fired shrinkage. Ceramic wall tile contains up to 65 percent 
talc in the formulation. Another important application is in paint and coatings. Talc improves exterior 
durability, controls viscosity, brushing, and gloss properties. It also reduces paint formulation costs, 
by extending or replacing more expensive resins and solvents. 
The use of talc for plastic filling and reinforcement has grown rapidly in the past decade. When used 
in plastics, the plates of talc make the resin more rigid and stronger. Polypropylene parts reinforced 
with as much as 40 percent of talc have replaced metal in many automotive applications, such as 
bumpers, interior plastic ductwork and fascias, as manufacturers have aimed to reduce weight, 
improve gasoline mileage, and reduce the number of separate parts that have to be made. Another 
usage in plastics is as an anti-block in blown polyethylene films. Without the use of an anti-block, it is 
difficult to pull the two faces of a plastic bag apart. 
 
Other uses of talc include chewing gum dusting, insecticide carriers, rubber-dusting and textile-filling 
materials and as an additive in asphalt roofing compounds. 
 
Talcum powder is produced from magnesium trisilicate, which in its natural form contains asbestos, a 
known carcinogen. There is, therefore, a fear that using talcum powder can cause cancer. 
Since 1973, talcum powders are required by law to be asbestos-free. However, a number of studies 
have been conducted on the link between ovarian cancer and using asbestos-free talcum powder on 
the external genital (perineal) area. 
 
A study published in 1997 found that women with ovarian cancer were more likely to 
have used talcum powder or genital deodorant on their perineal area. Women who had 
used these products were 50-90% more likely to develop ovarian cancer. This study 
measured past use of talcum powder, some of which would have been prior to regulation 
of asbestos in talcum powder. 
 
A meta-analysis of 16 studies and 11 933 participants found an increase in ovarian 
cancer amongst talc users, however did not find a causal link. The increase in risk was 
attributed to other (confounding) factors. For a causal link to be established higher 
doses should lead to increased risk (dose-response). As the effect was not dose 
dependant, interpretation of the result should be cautious. 
 
The International Agency for Research on Cancer (IARC) classifies talc-based body 
powders as possibly carcinogenic to humans. The Report on Carcinogens is a list of 
known or reasonably anticipated human carcinogens (cancer causing substances). 
Magnesium trisilicate is not included in this list. 
 
 
Kadry Taher, M., Farhat, N., Karyakina, N.A., Shilnikova, N., Ramoju, S., Gravel, C.A., Krishnan, K., 
Mattison, D., Wen, S.W. & Krewski, D. 2019. Critical review of the association between perineal use 
of talc powder and risk of ovarian cancer. Reprod Toxicol. 2019 Aug 28. pii: S0890-6238(18)30637-3. 
doi: 10.1016/j.reprotox.2019.08.015. [Epub ahead of print] Review. 
Over the past four decades, there has been increasing concern that perineal use of talc powder, a 
commonly used personal care product, might be associated with an increased risk of ovarian cancer. 
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OBJECTIVES: To critically review all available human epidemiological data on the relationship 
between perineal use of talc powder and ovarian cancer, with consideration of other relevant 
experimental evidence. 
METHODOLOGY: We identified 30 human studies for qualitative assessment of evidence, including 
27 that were retained for further quantitative analysis. 
RESULTS: A positive association between perineal use of talc powder and ovarian cancer was found 
[OR: 1.28 (95% CI: 1.20 - 1.37)]. A significant risk was noted in Hispanics and Whites, in women 
applying talc to underwear, in pre-menopausal women and in post-menopausal women receiving 
hormonal therapy. A negative association was noted with tubal ligation. 
CONCLUSION: Perineal use of talc powder is a possible cause of human ovarian cancer. 
 
 
 
Thallium 
In nature, thallium is present as a trace compound in 
many minerals, mainly associated with potassium and 
rubidium.  

 
[Picture Credit: Thallium] 

 

Man-made sources of thallium pollution are gaseous 
emission of cement factories, coal burning power plants, 
and metal sewers. The leaching of thallium from ore 
processing operations is the major source of elevated 
thallium concentrations in water. Thallium is a trace 
metal associated with copper, gold, zinc and cadmium.  
 
Water concentrations of 1 to 88 parts per billion have been reported in rivers draining metal mining 
areas 
 
The Environmental Protection Agency in the US has found thallium to potentially cause the following 
health effects from acute exposures at levels above the MCL: gastrointestinal irritation; peripheral 
neuropathy.  
 
Short-term exposures considered ‘safe’ for a 10-kg (22 lb.) child consuming one litre of water per day: 
up to a 7-year exposure to 0.007 mg/L.  
 
Thallium has the potential to cause the following health effects from long-term exposures at levels 
above the MCL: changes in blood chemistry; damage to liver, kidney, intestinal and testicular tissues; 
hair loss.  
 
Cancer: There is no evidence that thallium has the potential to cause cancer from lifetime exposures 
in drinking water.  
 
 
 
Titanium 
Titanium dioxide is used as a colorant to make cosmetics and personal care products that are applied 
to the skin (including the eye area), nails, and lips white in colour. It helps to increase the opaqueness, 
and reduce the transparency of product formulas. 
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Titanium dioxide can be both safe and unsafe, depending on its use. This means that in products that 
contain powdered titanium dioxide like loose powders, pressed powders, eyeshadows, and blushes in 
which the makeup is in powder form, titanium dioxide can be inhaled. 
 
 
Lim, D.S., Roh, T.H., Kim, M.K., Kwon, Y.C., Choi, S.M., Kwack, S.J., Kim, K.B., Yoon, S., Kim, H.S. & 
Lee, B.M. 2018.  
“The heavy metal content of cosmetics may be a cause for concern in that exposure to these metals 
is associated with adverse consequences. Thus, the aim of this study was to assess consequences 
attributed to exposure to heavy metals in cosmetics as determined by non-cancer, cancer, and 
sensitization risks methodologies. The quantification and exposure assessments of aluminum (Al), 
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), arsenic (As), 
lead (Pb), mercury (Hg), cadmium (Cd), antimony (Sb), and titanium (Ti) were performed by inductively 
coupled plasma-mass spectrometry. The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, 
Cd, Sb, and Ti in cosmetic samples resulted in a margin of safety (MOS) greater than 100 or a hazard 
index (HI) of less than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal 
exposure to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of acceptable 
exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an absence of skin-
sensitizing potential. For an average daily user of lip cosmetics, the estimated intakes of heavy metals 
were within the acceptable daily intake (ADI). The percentage of heavy users for which metal intakes 
exceeded ADIs were 20.37% for Pb, 9.26% for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. 
Data suggested that the heavy metals present in cosmetics do not appear to pose a serious risk to 
health. However, for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, 
Mn, and Cr needs to be minimized.” 
 
 
Grande, F. & Tucci, P. 2016.  
“Titanium dioxide (TiO2) is a natural oxide of the element titanium with low toxicity, and negligible 
biological effects. The classification as bio-inert material has given the possibility to normal-sized (>100 
nm) titanium dioxide particles (TiO2-NPs) to be extensively used in food products and as ingredients 
in a wide range of pharmaceutical products and cosmetics, such as sunscreens and toothpastes. 
Therefore, human exposure may occur through ingestion and dermal penetration, or through 
inhalation route, during both the manufacturing process and use. In spite of the extensively use of 
TiO2-NPs, the biological effects and the cellular response mechanisms are still not completely 
elucidated and thus a deep understanding of the toxicological profile of this compound is required. 
The main mechanism underlining the toxicity potentially triggered by TiO2-NPs seems to involve the 
reactive oxygen species (ROS) production, resulting in oxidative stress, inflammation, genotoxicity, 
metabolic change and potentially carcinogenesis. The extent and type of cell damage strongly depend 
on chemical and physical characteristics of TiO2-NPs, including size, crystal structure and photo-
activation. In this mini-review, we would like to discuss the latest findings on the adverse effects and 
on potential human health risks induced by TiO2-NPs exposure.” 
 
 
Fage, S.W., Muris, J., Jakobsen, S.S. & Thyssen, J.P. 2016.  
“Exposure to titanium (Ti) from implants and from personal care products as nanoparticles (NPs) is 
common. This article reviews exposure sources, ion release, skin penetration, allergenic effects, and 
diagnostic possibilities. We conclude that human exposure to Ti mainly derives from dental and 
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medical implants, personal care products, and foods. Despite being considered to be highly 
biocompatible relative to other metals, Ti is released in the presence of biological fluids and tissue, 
especially under certain circumstances, which seem to be more likely with regard to dental implants. 
Although most of the studies reviewed have important limitations, Ti seems not to penetrate a 
competent skin barrier, either as pure Ti, alloy, or as Ti oxide NPs. However, there are some indications 
of Ti penetration through the oral mucosa. We conclude that patch testing with the available Ti 
preparations for detection of type IV hypersensitivity is currently inadequate for Ti. Although several 
other methods for contact allergy detection have been suggested, including lymphocyte stimulation 
tests, none has yet been generally accepted, and the diagnosis of Ti allergy is therefore still based 
primarily on clinical evaluation. Reports on clinical allergy and adverse events have rarely been 
published. Whether this is because of unawareness of possible adverse reactions to this specific metal, 
difficulties in detection methods, or the metal actually being relatively safe to use, is still unresolved.” 
 
Triclosan 
Triclosan is an antibacterial chemical found in toothpaste, cosmetics and other products. It can 
contribute to an increased risk of allergy development in children. This comes from the Norwegian 
Environment and Childhood Asthma Study, in which the Norwegian Institute of Public Health is 
involved. Similar results were reported from the United States. 
 
Triclosan has been in use for decades, but was recently associated with allergies in children in an 
American study, the National Health and Nutrition Examination Survey (NHANES). The newer 
Norwegian study found similar associations between allergies and triclosan levels measured in 
children's urine. 
 

[Picture Credit: Toothpaste] 

 
The study found that triclosan levels measured in urine were associated 
with elevated levels of Immunoglobulin E (IgE) and rhinitis (blocked 
nose/hay fever) in 10 year-olds. 
 

Known facts about Triclosan: 

• It is used to prevent bacterial growth 

• It does not work against all types of bacteria 

• It is added mostly to cosmetic products such as toothpaste, deodorant and soap 

• triclosan is not readily absorbed through the skin 

• there is significant absorption through the mucous membranes in the mouth with the use of 
toothpaste containing tricolsan 

• it has been in use for over 40 years in various products 

• from animal experiments it is known that triclosan acts to reinforce the development of 
Immunoglobulin (IgE) towards allergens 

 
 
 
Medical Disclaimer 
This Fact Sheet is intended to provide general information only and, as such, should not be considered 
as a substitute for advice, medically or otherwise, covering any specific situation. Users should seek 
appropriate advice before taking or refraining from taking any action in reliance on any information 
contained in this Fact Sheet. So far as permissible by law, the Cancer Association of South Africa 
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(CANSA) does not accept any liability to any person (or his/her dependants/estate/heirs) relating to 
the use of any information contained in this Fact Sheet. 
 
Whilst the Cancer Association of South Africa (CANSA) has taken every precaution in compiling this 
Fact Sheet, neither it, nor any contributor(s) to this Fact Sheet can be held responsible for any action 
(or the lack thereof) taken by any person or organisation wherever they shall be based, as a result, 
direct or otherwise, of information contained in, or accessed through, this Fact Sheet. 
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