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ABSTRACT

Cosmetic items contain a wide scope of chemicals to which
we are exposed every day. All cosmetics were separated into 3
classifications: rinse-off items (shower gel, shampoo, toothpaste,
liquid soap, private soap, shaving foam) leave-on items (body cream,
face cream, hand cream, antiperspirant, sunscreen, post-shaving
astringent) and make-up ones (lipstick, lip-balm, foundation, nail
polish). The utilization of a significant number of these substances
is permitted inside specific limits, because of their toxicity at higher
concentrations. Other significant viewpoints ought to be considered
as, for example, the likelihood of long-term effects. In the light of
the continuous and close nature of the contact on skin and mucosa
with these items, it is significant that they don’t contain conceivably
perilous substances. Additionally, the everyday use and continuous
exposition of people to a wide scope of personal consideration items
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and to various types of chemicals, got from a few sources, may cause
the alleged “cocktail effect” because of the synergistic interaction of
various substances and, likewise, the “added substance effect” in light
of the nearness of a similar ingredient in numerous items. Actually,
every one of the ingredients utilized in cosmetic items meet certain
regulatory prerequisites. Notwithstanding, the utilization of numerous
substances is permitted inside specific limits, because of their toxicity
at higher concentrations.
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Figure 1 Can Makeup Harm My Vision?? Eye cosmetics are frequently
applied among female populations of all age groups around the world.
However, the migration of cosmetic products across the eyelid margin has
been reported, and this is thought to exacerbate tear film instability and
symptoms of dry eye. Makeup application and allergic reactions can cause
significant eye injuries, and it’s important to recognize what to avoid.
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Cosmetics and personal care products are ubiquitous. Currently, an
increasing number of compounds are being assimilated in the
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formulation of cosmetic products as preservatives, fragrances,
surfactants, etc. to intensify the performance, quality, value, and
lifespan of cosmetics. Nevertheless, many of these chemical additives
pose toxic effects to the human body, exhibiting health risks from a
mild hypersensitivity to life-threatening anaphylaxis or lethal
intoxication”®!. Most cosmetic products are directly applied on the
skin and their ingredients can cross the cutaneous barrier to reach the
systemic circulation. With continued consumer concern and several
recent cosmetic-related public health controversies, the FDA should
be given more resources and broader authority to protect consumer
safety™). Toklu et al, 2019 reported that more than 95% of cutaneous
complaints are burning and itching. Interestingly, 60% of the
cosmetic-related injuries did not consider any type of consultation'®.
The condition is found in more than 50% of women and 40% of men,
creating a sizable demand for products designed to minimize skin
sensitivity!”#l. Moreover, such effects are underestimated because of
the absence of formal and reliable monitoring systems
(‘cosmetovigilance’)). Fragranced ingredients are widespread
diffused in cosmetic products but many of these may cause
sensitizations, allergies and skin irritations!'”’. A Senegalese cohort
study of 147 women showed a statistically significant increase in the
risk of hypertension and diabetes linked to the use of skin-lightening
agents!"). Both kojic acid and hydroquinone used as skin lighteners
cause dryness of skin, peeling, and contact dermatitist'?. Fransway et
al, 2019 reported endocrine activity, carcinogenesis, infertility,
spermatogenesis, adipogenesis, perinatal exposure impact, and non-
allergologic cutaneous, psychologic, and ecologic effects with

(131, For this reason, many countries have banned the use of

parabens
some parabens in personal care products intended for newborns and
children""), FDA dissuades pregnant/nursing women and small
children from using personal care products containing chlorphenesin
(anti-fungal and anti-bacterial preservative)!'. The sensitizing
reactions with Amidopropyl Dimethylamines (anti-static agent) was
due to the impurities like 3,3-dimethylaminopropylamine!'”. Two of
the 16 main ingredients used in OTC sunblock products are safe, the
FDA said. Moreover, the FDA is requesting more information on 12
ingredients among the 16!"8l. Dry skin often occurs in the elderly and
tends to worsen in association with the use of standard alkaline bar
soaps. Lipid solvents such as acetone, alcohols and even nonionic
surfactants can cause dryness of the skin!'. The major concern
regarding the biocide triclosan (commonly used in household and
personal care items to prevent the microbial growth) is antibiotic
resistancel?*??), Lee ef al, 2019 reported that Triclosan in toothpaste,
soap, and cosmetics may accumulate in the body, which could have
an adverse effect on thyroid hormones and genitalia, and increase the
risk of developing breast cancer®. Pregnant women are particularly
vulnerable to the potential risks of the endocrine disruptors contained
in cosmetics!!l. Li et al, 2019 reported that maternal prenatal exposure
to phenols (2,4-dichlorophenol and 2,5-dichlorophenol) is inversely
correlated with male birth weight and exposure to phthalates is
associated with preterm birth or pregnancy loss?l. According to
Crobeddu et al, 2019 phthalates family (used for industrial
plasticizers to impart flexibility and durability to polyvinyl chloride)
is generally considered as an endocrine disruptor could potentially
increase the risks to develop breast cancer'®!. A Missouri jury ordered
Johnson & Johnson to pay $72 million to the family of Jacqueline
Fox, whose death by ovarian cancer was linked to her daily use of
talcum-based Johnson’s Baby Powder and Shower to Shower
products®!. Park et al, 2019 reported that volatile organic compounds
(VOCs) and phthalates concentrations of sanitary pads and diapers
were significantly higher than those found in common commercial
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plastic products, potentially posing risks to women (them likely
causing menstrual irregularities) and children who use’.
Diazolidinyl urea and imidazolidinyl urea are known formaldehyde
releasers. The data from FDA showed that 20% cosmetic products
are formaldehyde-releasers and among them, imidazolidinyl urea is
the most widely used?®. Chronic exposure to benzalkonium chloride
has deleterious effects via oxidative stress, leading to cholinergic

291 Sensitization to newer and lesser known

neurotoxicityl
isothiazolinones has been reported®. Sukakul et al, 2019 reported
that despite the ministerial regulations restricting their use,
methylchloroisothiazolinone and/or methylisothiazolinone are still
found in cosmetics sold on the Thai market®!. Studies from Europe
and Israel have indicated that products with undeclared formaldehyde
and formaldehyde releasers on product labels may have detectable
levels of formaldehyde. For consumers allergic to formaldehyde and
suffering from any kind of dermatitis, it is very important to know the
potential for formaldehyde exposure in order to avoid allergic contact
dermatitis (ACD)P>3), However, Bilal ef al, 2019 discussed
cytotoxicity, genotoxicity, mutagenicity, neurotoxicity, estrogenicity
of many of these mentioned ingredients®*. Beauty products used for
cosmetic purposes can have adverse effects to human health due to
the fact that they contain Pb, Cd and other highly toxic heavy
metals??, 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.
Saadatzadeh et al, 2019 reported that arsenic contents of lipsticks,
eye shadows, and eyebrow pencils was significantly higher than the
BVL (Federal Office of Consumer Protection and Food Safety of
Germany) standard®’. Among the heavy metal impurities, mercury,
arsenic, lead, cobalt, antimony, cadmium, nickel and chromium are
highly toxic and are banned in cosmetics to be added intentionally as
ingredients in EU and USP7. The sales of skin lightening products
increased 100% every year (2007-2012) in Malaysia'''l. A recent
survey showed that 80% of Indian men use fairness creams and
number of users growing at a rate of 20% annually. There were no
differences between women and men currently using products in their
desire to look as fair as media celebrities™. People use steroid
containing pimple creams indiscriminately without knowing that
steroids take off the protective outer layer of the skin so it is more
exposed to UV rays and environmental pollutants such as smog and
cigarette smoke™.. In the field of dermatology, Botox A is generally
injected into the muscles of facial expression for reducing the
appearance of facial wrinkles!*”!. Serious adverse events included
dysphagia, respiratory compromise, generalized muscle weakness,
marked bilateral ptosis, pseudoaneurysm of the frontal branch of the
temporal artery, necrotizing fasciitis, sarcoidal granuloma, Fournier
gangrene, and cervical kyphosis. Death was attributed to botulism or
anaphylactic shock!*'. Applying kajal (also known as Kohl or Surma)
to babies’ eyes is an old tradition in many cultures of the world
specially in South Asia. Most of kajal brands contains lead as one its
important ingredient'*?). In people with tattoos containing red pigment
of the origin of mercuric sulfur (cinnabar-vermilion, Chinese red),
they may experience inflammation that is limited to this region within
6 months of tattooing™’!. Sindoor, a cosmetic powder used in Hindu
religious and cultural ceremonies has unsafe levels of lead*!. Beauty
salon workers and consumers suffered such injuries as eye and
nervous system disorders, respiratory tract problems, chest pain,
vomiting and rash as a result of using the straightener!*?, The
percutaneous absorption of N-nitrosodiethanolamine (NDELA), an
impurity in many cosmetic products, has been evaluated in diffusion
cells using excised human skin'*\. p-Phenylenediamine (PPD), which



Mohiuddin AK. Cosmetics’ Safety: Gray Areas with Darker Inside

was used in more than 80% of permanent dyes, is frequently reported
to cause vascular neuroedema, acute renal failure or bladder
cancer'*’). Qin ef al, 2019 reported that hair dye use increases the risk
of non-Hodgkin’s lymphoma, especially for females*s). OTC use of
cosmetic lenses is rapidly increasing. Several studies have reported
an increased risk of infectious keratitis with the use of soft contact
lenses. Prompt treatment of microbial keratitis is important to prevent
vision loss*’. Lodyga-Chruscinska et al, 2018 reported presence of
lead and nickel in lipsticks and powders at level prohibited by
European regulation in Polish market*”). However, several studies
revealed that human exposure to heavy metals and many other
potential toxins were not only from food, water, mining activity, toys,
plastics, jewelry, but also from personal care products. Cosmetics are
one of the most important sources of releasing heavy metals and
other toxins. Different varieties of chemicals are used in cosmetic
products as ingredients and some are used as preservatives. There are
concerns regarding the presence of harmful chemicals in these
products. Although the target hazard quotients and the hazard indices
suggest a measure of safety, cosmetics may add to the body burden
of potential toxic chemicals after chronic exposure.

ACKNOWLEDGEMENT

I’m thankful to Dr. Maria L Colavincenzo, Assistant Professor of
Dermatology, Department of Dermatology, Northwestern University
Feinberg School of Medicine, Chicago, Illinois. for his valuable
time to audit my paper and for her thoughtful suggestions. I’'m also
grateful to seminar library of Faculty of Pharmacy, University of
Dhaka and BANSDOC Library, Bangladesh for providing me books,
journal and newsletters.

REFERENCES

1. Stocker EG. Can Makeup Harm My Vision? Lorain NearSay, Au-
gust 24, 2018.

2. Wang MT, Craig JP. Investigating the effect of eye cosmetics on
the tear film: current insights. Clin Optom (Auckl). 2018 Apr 3;
10: 33-40. [DOI: 10.2147/OPTO.S150926]. eCollection 2018. Re-
view. [PMID: 30214340]; [PMCID: PMC6118859.

3. Mohiuddin AK. Modern Age Cosmetics: An Extensive Review.
Research and Advances in Pharmacy and Life Sciences Vol 1, Is-
sue 2, Page 47-92. [DOI: 10.5281/zenod0.3333365]

4. Marie C, Cabut S, Vendittelli F, Sauvant-Rochat MP. Changes in
Cosmetics Use during Pregnancy and Risk Perception by Women.
Int J Environ Res Public Health. 2016 Mar 30; 13(4): 383.
[DOI: 10.3390/ijerph13040383]. [PMID: 27043593]; [PMCID:
PM(C4847045]

5. Cornell EM, Janetos TM, Xu S. Time for a makeover-cosmetics
regulation in the United States. J Cosmet Dermatol. 2019 Apr
4. [DOI: 10.1111/jocd.12886]. [Epub ahead of print] [PMID:
30950176]

6. Toklu HZ, Antigua A, Lewis V, Reynolds M, Jones J. Cos-
metovigilance: A review of the current literature. J Family
Med Prim Care. 2019 May; 8(5): 1540-1545. [DOI: 10.4103/
jfmpc.jtmpc_ 447 18]. Review. [PMID: 31198710]; [PMCID:
PMC6559068]

7. Mohiuddin AK. Cosmetics in use: a pharmacological re-
view. J Dermat Cosmetol. 2019; 3(2): 50-67. [DOI: 10.15406/
jdc.2019.03.00115]

8. AK Mohiuddin. An Extensive Review on Sunscreen and Suntan
Preparations. American Journal of Dermatological Research and
Reviews, 2019, 2: 10. [DOI: 10.28933/ajodrr-2019-05-2001]

9.  Sautebin L. Understanding the adverse effects of cosmetics: a
pilot project in cosmetovigilance. Drug Saf. 2008; 31(5): 433-6.
[PMID: 18422386]

165

10.

11.

12.
13.

14.

15.

17.

20.

21.

22.

23.

24.

25.

26.

Panico A, Serio F, Bagordo F, Grassi T, Idolo A, DE Giorgi M,
Guido M, Congedo M, DE Donno A. Skin safety and health pre-
vention: an overview of chemicals in cosmetic products. J Prev
Med Hyg. 2019 Mar 29; 60(1): E50-E57. [DOI: 10.15167/2421-
4248/jpmh2019.60.1.1080]. eCollection 2019 Mar. [PMID:
31041411]; [PMCID: PMC6477564]

Mohiuddin AK. Skin Lighteners & Hyperpigmentation Manage-
ment. ASIO Journal of Pharmaceutical & Herbal Medicines Re-
search (ASIO - JPHMR) Volume 5, Issue 1, 2019, 01- 42. [DOI:
10.2016-19146535]

Mirza N. Skin lightening hazards. The Daily Star, March 08, 2015.
Fransway AF, Fransway PJ, Belsito DV, Yiannias JA. Paraben
Toxicology. Dermatitis. 2019 Jan/Feb; 30(1): 32-45. [DOI:
10.1097/DER.0000000000000428]. Review. [PMID: 30570577]
Commission Regulation (EU) no. 1004/2014 of 18 September
2014 amending Annex V to Regulation (EC) no. 1223/2009 of the
European Parliament and of the Council on cosmetic products. Of-
ficial Journal of the European Union.

Adamson A. Parabens: Harsh Cancer-Causing Chemicals. Rustic
Strength, March 18, 2019.

Chlorphenesin as Used in Cosmetics. Scientific Literature Review,
November 28, 2011. Available From: https: //pdfs.semanticschol-
ar.org/cSec/1eadfdac55f2da77b8bf94d292d276961378.pdf

Burnett CL, Boyer I, Bergfeld WF, Belsito DV, Hill RA, Klaassen
CD, Liebler DC, Marks JG Jr, Shank RC, Slaga TJ, Snyder PW,
Gill LJ, Heldreth B. Safety Assessment of Fatty Acid Amidopropyl
Dimethylamines as Used in Cosmetics. Int J Toxicol. 2019 May/
Jun; 38(1_suppl): 39S-69S. [DOI: 10.1177/1091581819836089];
[PMID: 31170841]

AK Mohiuddin, (2019). Sunscreen and Suntan Preparations. ARC
Journal of Pharmaceutical Sciences (AJPS), 5(2), pp.8-44. [DOI:
10.20431/2455 - 1538 .0502002]

Mohiuddin AK. Skin Aging & Modern Age Anti-aging Strategies.
Global Journal of Medical Research, 19 Issue 2 Version 1.0 Year
2019 Page 15-60

Karmakar S, Abraham TJ, Kumar S, Kumar S, Shukla SP, Roy U,
Kumar K. Triclosan exposure induces varying extent of reversible
antimicrobial resistance in Aeromonas hydrophila and Edwardsi-
ella tarda. Ecotoxicol Environ Saf. 2019 Sep 30; 180: 309-316.
[DOI: 10.1016/j.ecoenv.2019.05.010] Epub 2019 May 15. [PMID:
31102840]

Li M, He Y, Sun J, Li J, Bai J, Zhang C. Chronic Exposure to an
Environmentally Relevant Triclosan Concentration Induces Per-
sistent Triclosan Resistance but Reversible Antibiotic Tolerance in
Escherichia coli. Environ Sci Technol. 2019 Mar 19; 53(6): 3277-
3286. [DOI: 10.1021/acs.est.8b06763]. Epub 2019 Mar 5. [PMID:
30789710]

Alfhili MA, Lee MH. Triclosan: An Update on Biochemical and
Molecular Mechanisms. Oxid Med Cell Longev. 2019 May 2;
2019: 1607304. [DOI: 10.1155/2019/1607304] eCollection 2019.
Review. [PMID: 31191794]; [PMCID: PMC6525925]

Lee JD, Lee JY, Kwack SJ, Shin CY, Jang HJ, Kim HY, Kim MK,
Seo DW, Lee BM, Kim KB. Risk Assessment of Triclosan, a Cos-
metic Preservative. Toxicol Res. 2019 Apr; 35(2): 137-154. [DOI:
10.5487/TR.2019.35.2.137]. Epub 2019 Apr 15. Review. [PMID:
31015896]; [PMCID: PMC6467355]

Li H, Zheng J, Wang H, Huang G, Huang Q, Feng N, Xiao J. Ma-
ternal cosmetics use during pregnancy and risks of adverse out-
comes: a prospective cohort study. Sci Rep. 2019 May 29; 9(1):
8030. [DOI: 10.1038/541598-019-44546-z]; [PMID: 31142815];
[PMCID: PMC6541712]

Crobeddu B, Ferraris E, Kolasa E, Plante I. Di(2-ethylhexyl)
phthalate (DEHP) increases proliferation of epithelial breast cancer
cells through progesterone receptor dysregulation. Environ Res.
2019 Jun; 173: 165-173. [DOI: 10.1016/j.envres.2019.03.037].
Epub 2019 Mar 19. [PMID: 30909102]

Malkan S. Johnson & Johnson Is Just the Tip of the Toxic Iceberg.



Mohiuddin AK. Cosmetics’ Safety: Gray Areas with Darker Inside

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Time Magazine, 2 March 2016.

Park CJ, Barakat R, Ulanov A, Li Z, Lin PC, Chiu K, Zhou S,
Perez P, Lee J, Flaws J, Ko CJ. Sanitary pads and diapers con-
tain higher phthalate contents than those in common commercial
plastic products. Reprod Toxicol. 2019 Mar; 84: 114-121. [DOI:
10.1016/j.reprotox.2019.01.005]. Epub 2019 Jan 16. [PMID:
30659930]; [PMCID: PMC6504186]

Ryu O, Park BK, Bang M, Cho KS, Lee SH, Gonzales ELT, Yang
SM, Kim S, Eun PH, Lee JY, Kim KB, Shin CY, Kwon KJ. Effects
of Several Cosmetic Preservatives on ROS-Dependent Apoptosis
of Rat Neural Progenitor Cells. Biomol Ther (Seoul). 2018 Nov
15 26(6): 608-615. [DOI: 10.4062/biomolther.2017.221]. [PMID:
29429147]; [PMCID: PMC6254638]

Antunes SC, Nunes B, Rodrigues S, Nunes R, Fernandes J, Cor-
reia AT. Effects of chronic exposure to benzalkonium chloride in
Oncorhynchus mykiss: cholinergic neurotoxicity, oxidative stress,
peroxidative damage and genotoxicity. Environ Toxicol Pharma-
col. 2016 Jul; 45: 115-22. [DOI: 10.1016/j.etap.2016.04.016].
Epub 2016 May 13. [PMID: 27280532]

Herman A, Aerts O, de Montjoye L, Tromme I, Goossens A, Baeck
M. Isothiazolinone derivatives and allergic contact dermatitis: a re-
view and update. J Eur Acad Dermatol Venereol. 2019 Feb; 33(2):
267-276. [DOL: 10.1111/jdv.15267]. Review. [PMID: 30284765]
Sukakul T, Kanchanapenkul D, Bunyavaree M, Limphoka P,
Kumpangsin T, Boonchai W. Methylchloroisothiazolinone and/
or methylisothiazolinone in cosmetic products-A market survey.
Contact Dermatitis. 2019 Feb; 80(2): 110-113. [DOI: 10.1111/
cod.13151]. Epub 2018 Nov 13. [PMID: 30426516]

Nikle A, Ericson M, Warshaw E. Formaldehyde Release From
Personal Care Products: Chromotropic Acid Method Analy-
sis. Dermatitis. 2019 Jan/Feb; 30(1): 67-73. [DOI: 10.1097/
DER.0000000000000434]; [PMID: 30570583]

Malinauskiene L, Blaziene A, Chomiciene A, Isaksson M. Formal-
dehyde may be found in cosmetic products even when unlabelled.
Open Med (Wars). 2015 Jul 7; 10(1): 323-328. [DOI: 10.1515/
med-2015-0047]. eCollection 2015. [PMID: 28352713]; [PMCID:
PMC5152996]

Bilal M, Igbal HMN. An insight into toxicity and human-health-
related adverse consequences of cosmeceuticals - A review.
Sci Total Environ. 2019 Jun 20; 670: 555-568. [DOI: 10.1016/
j.scitotenv.2019.03.261]. Epub 2019 Mar 20. Review. [PMID:
30909033]

Kali¢anin B, Velimirovi¢ D. A Study of the Possible Harmful Ef-
fects of Cosmetic Beauty Products on Human Health. Biol Trace
Elem Res. 2016 Apr; 170(2): 476-84. [DOI: 10.1007/s12011-015-
0477-2]. Epub 2015 Aug 23. [PMID: 26296330]

Saadatzadeh A, Afzalan S, Zadehdabagh R, Tishezan L, Najafi
N, Seyedtabib M, Noori SMA. Determination of heavy metals
(lead, cadmium, arsenic, and mercury) in authorized and unau-
thorized cosmetics. Cutan Ocul Toxicol. 2019 May 9: 1-5. [DOI:
10.1080/15569527.2019.1590389]. [Epub ahead of print] [PMID:
31072152]

Not Just Virat Kohli, Here Are Other Celebs Who Said No To En-

166

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

dorsements On Ethical Grounds. SCOOPWHOOP, Sep 14, 2017.
Jose, A., & Ray, J. G. (2018). Toxic content of certain commer-
cially available fairness creams in Indian market. Cogent Medi-
cine, 5(1), 1433104. [DOI: 10.1080/2331205X.2018.1433104]
Mohiuddin AK (2019) A Comprehensive Review of Acne
Vulgaris. Clin Res Dermatol Open Access 6(2): 1-3. [DOI:
10.15226/2378-1726/6/1/00186]

Satriyasa BK. Botulinum toxin (Botox) A for reducing the ap-
pearance of facial wrinkles: a literature review of clinical use and
pharmacological aspect. Clin Cosmet Investig Dermatol. 2019
Apr 10; 12: 223-228. [DOI: 10.2147/CCID.S202919]. eCollection
2019. [PMID: 31114283]; [PMCID: PMC6489637]
Yiannakopoulou E. Serious and long-term adverse events associ-
ated with the therapeutic and cosmetic use of botulinum toxin.
Pharmacology. 2015; 95(1-2): 65-9. [DOI: 10.1159/000370245].
Epub 2015 Jan 21. Review. [PMID: 25613637]

Khan F. Is surma safe for newborn eyes? Daily Times (Pakistan),
24 March, 2019.

Unsal V. Natural Phytotherapeutic Antioxidants in the Treatment
of Mercury Intoxication-A Review. Adv Pharm Bull. 2018 Aug;
8(3): 365-376. [DOI: 10.15171/apb.2018.043]. Epub 2018 Aug
29. Review. [PMID: 30276132]; [PMCID: PMC6156483]

Shah MP, Shendell DG, Strickland PO, Bogden JD, Kemp
FW, Halperin W. Lead Content of Sindoor, a Hindu Religious
Powder and Cosmetic: New Jersey and India, 2014-2015. Am J
Public Health. 2017 Oct; 107(10): 1630-1632. [DOI: 10.2105/
AJPH.2017.303931]. Epub 2017 Aug 17. [PMID: 28817328]
Vogel L. US legislators propose crackdown on toxic cosmet-
ics. CMAJ. 2011 Nov 8; 183(16): E1169-70. [DOI: 10.1503/
cmaj.109-4019]. Epub 2011 Oct 11. [PMID: 21989465]; [PMCID:
PM(C3216456]

Bronaugh RL, Congdon ER, Scheuplein RJ. The effect of cosmet-
ic vehicles on the penetration of N-nitrosodiethanolamine through
excised human skin. J Invest Dermatol. 1981 Feb; 76(2): 94-6.
[PMID: 7462682]

Liu B, Jin SF, Li HC, Sun XY, Yan SQ, Deng SJ, Zhao P. The
Bio-Safety Concerns of Three Domestic Temporary Hair Dye
Molecules: Fuchsin Basic, Victoria Blue B and Basic Red 2.
Molecules. 2019 May 5; 24(9). pii: E1744. [DOI: 10.3390/mol-
ecules24091744]; [PMID: 31060332]; [PMCID: PMC6539679]
Qin L, Deng HY, Chen SJ, Wei W. A Meta-Analysis on the Rela-
tionship Between Hair Dye and the Incidence of Non-Hodgkin’s
Lymphoma. Med Princ Pract. 2019; 28(3): 222-230. [DOI:
10.1159/000496447]. Epub 2018 Dec 24. [PMID: 30583293];
[PMCID: PMC6597908]

Abdelkader A. Cosmetic soft contact lens associated ulcerative
keratitis in southern Saudi Arabia. Middle East Afr J Ophthalmol.
2014 Jul-Sep; 21(3): 232-5. [DOI: 10.4103/0974-9233.134677].
[PMID: 25100907]; [PMCID: PMC4123275]
Lodyga-Chruscinska, Elzbieta, Anna Sykuta, and Marzenna
Wiedtocha. “Hidden Metals in Several Brands of Lipstick and
Face Powder Present on Polish Market.” Cosmetics 5.4 (2018):
57. [DOLI: 10.3390/cosmetics5040057]



