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ABSTRACT 
Although it is thought that cosmetics do not cause side effects, studies have revealed that a 
significant number of consumers experience side effects. Undesirable effects arising from the use 
of cosmetic products have created the need for reporting and evaluation system which is 
responsible for some restrictions on the use of cosmetics ingredients and putting into cosmetic 
regulations effect, called cosmetovigilance.  
However, the new cosmetovigilance concept needs some updates to become more effective for 
public health. For instance, side effects related to cosmetic use have been reported more 
frequently in recent years, but this rate is still quite low. In addition, since the current cosmetic 
directive does not recognize cosmeceuticals as a distinct category from cosmetics, some products 
named cosmetic under the laws may affect the bottom layers of dermis and cause systemic side 
effects. Although the manufacturers must show safety assessments to Turkish Pharmaceutical and 
Medical Device Agency (TITCK) to get a license, after launching they do not have post-vigilance 
reporting to the institution which is another problem of the system. 
In this review, the current cosmetovigilance system in Turkey was discussed and some hardships 
encountering were criticized regarding the implementation of the system. In addition, scientific 
studies are compiled on cosmetic ingredients that can cause side effects and contribute to the 
developing cosmetovigilance concept.  
As a result of the study, the importance of the feedback of healthcare professionals in the 
cosmetovigilance system, the consultancy service to be given to the consumer and the patient 
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about the contents that should be considered. Besides, there is a need for new studies to indicate 
the adverse reaction incidence related to cosmetics in the Turkish market. Another outcome of 
this review article is to understand the importance of the new regulations regarding the increase 
of the new active ingredients in the cosmetic market. 
 
OZET 
Kozmetiklerin yan etkilere neden olmadığı düşünülse de araştırmalar, önemli sayıda tüketicinin 
yan etkilere maruz kaldığını ortaya koymuştur. Kozmetik ürünlerin kullanımından kaynaklanan 
istenmeyen etkiler, ürünün içeriğinde yer alan maddelerin kullanımına ilişkin bazı 
kısıtlamalardan ve kozmetik düzenlemelerin yürürlüğe girmesini sağlayan, raporlama ve 
değerlendirmeye dayanan kozmetovijilans sistemini gerekli kılmıştır. 
Ancak yeni kozmetovijilans konseptinin halk sağlığı açısından daha etkili olabilmesi için bazı 
güncellemelere ihtiyacı vardır. Örneğin, kozmetiklerin kullanımına bağlı yan etkiler son yıllarda 
daha sık bildirilse de bu oran hala oldukça düşüktür. Ayrıca mevcut kozmetik direktifi 
kozmesötikleri kozmetikten ayrı bir kategori olarak tanımadığından, kanunlarda kozmetik olarak 
adlandırılan bazı ürünler epidermisin alt katmanlarını etkileyerek sistemik yan etkilere neden 
olabilmektedir. Üreticilerin lisans alabilmek için güvenlik değerlendirmelerini Türkiye İlaç ve 
Tıbbi Cihaz Kurumu(TİTCK)’na göstermeleri gerekse de, piyasaya sürdükten sonra sistemdeki 
bir diğer sorun olan kuruma teyakkuz sonrası raporlama yapmamalarıdır. 
Bu derlemede, Türkiye'deki mevcut kozmetovijilans sistemini ele alınmıştır ve kozmetovijilans 
sisteminin uygulanmasında karşılaşılan bazı zorluklar eleştirilmiştir. Ayrıca kozmetik 
içeriklerinde yan etkilere neden olabilecek ve gelişen kozmetovijilans kavramına katkı sağlayan 
bilimsel çalışmaları derlenmiştir. 
Sonuç olarak, sağlık profesyonellerinin kozmetovijilans sistemindeki geri bildirimlerinin önemi, 
tüketiciye verilecek danışmanlık hizmeti ve hastaya dikkat edilmesi gereken içerikler hakkında 
bilgi verilmiştir. Ayrıca Türkiye pazarında kozmetiklere bağlı advers reaksiyon insidansını 
gösteren yeni çalışmalara ihtiyaç vardır. Bu derleme makalesinin bir diğer sonucu da kozmetik 
pazarında yeni etken maddelerin artışına yönelik yeni düzenlemelerin öneminin anlaşılmasıdır. 
 
 
1. Introduction 
The concept of cosmetovigilance was first used by Vigan, a dermatologist in 1997 [1]. The 
meaning of cosmetovigilance is the collection, evaluation, and monitoring of spontaneous reports 
of undesirable effects observed with the use of cosmetic products under normal or predictable 
conditions. The first study on the cosmetovigilance system was conducted in France in 2002 [2]. 
Afterward, in line with the 76/768 EEC EU Cosmetics Directive, the first guideline on reporting 
adverse reactions was published in 2005 by COLIPA which is called undesirable event report（
COLIPA，2005）[3], [4]. In 2006, after a pilot study conducting by carried out by the Council of 
Europe’s Committee of Experts on Cosmetic Products in 2004-2005, the EU Public Health 
Committee decided to establish the ResAP as a cosmetovigilance system based on case reports, 
which forms the basis of the current system [5]. Afterward, cosmetovigilance systems were 
established in Belgium, Denmark, Sweden, Italy, Germany, and Norway. 
The cosmetovigilance system in our country was founded by the Turkey Medicines and Medical 
Devices Agency (Türkiye İlaç ve Tıbbi Cihaz Kurumu, TITCK) parallel to the 1223/2009 EC 
Regulation in 2012 [6]. By force of the guide on the reporting of undesirable effects, the 
notification, and reporting of side effects related to cosmetics can be followed. 
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The necessity of the cosmetovigilance system has been proven by some pilot studies. In the pilot 
cosmetovigilance study conducted in the Netherlands in 2012, 1294 cases of adverse reactions 
related to the use of cosmetics were examined [7]. It was found that 23% of the patients were 
allergic to isothiazolinone, 21% to the perfume mixture, and 21% to cocamidopropyl betaine. The 
low number of reported cases has been thought to be because a healthcare professional was not 
notified when side effects occurred, the patient tried to self-medicate and ignored the side effects, 
and often cosmetics did not take the risk of side effects seriously enough. At the same time, the 
absence of a formal and reliable cosmetovigilance system makes it difficult to evaluate the 
reactions that occur as a standard [8].  
In this review, detailed information about the side effects of some cosmetic ingredients will be 
given, the recent regulations about the cosmetics and current cosmetovigilance system in Turkey 
will be explained. 
2. Cosmetics and Cosmeceutical Concepts 
Although cosmetics and cosmeceuticals represent different types of products, these two concepts 
are referred under “Cosmetics” in the laws in Turkey. Cosmetics are preparations that are applied 
externally to the skin, oral mucosa, hair, nails, sweat glands and do not change the structure and 
functions of the skin. However, cosmeceuticals are products containing active ingredients that 
aim to reach deeper layers in the skin and to display physiological effects. Therefore, the 
regulations related to cosmetics and cosmeceuticals should also be separately made.  
Although the definition of cosmeceutical or dermo-cosmetic (cosmeceuticals) is not officially 
included in the regulations made by the Food and Drug Administration (FDA) in the USA, the 
term "OTC Drug" is included for products that fall between cosmetics and pharmaceuticals [9]. 
The FDA reports the requirements for OTC drugs in its OTC Drug Monographs [10]. The OTC 
Drug Monographs contain allowed ingredients and quantities, doses of active ingredients, 
formulations, and label rules. It decides that the cosmetic preparation should be evaluated as a 
cosmetic or OTC preparation with its 'intended use'.  
With a similar approach, European countries have interpreted this class between cosmetics and 
pharmaceuticals differently [11]. This group, defined as “Borderline Products”, refers to the 
situations where it cannot be decided whether the product is a cosmetic or drug. The EU 
Commission publishes guidelines for these situations describing the cases and explaining which 
legislation is subject to which situation [12]. For example, although skin whitening cosmetics are 
included in the cosmetic class, if they are intended to treat diseases such as melasma lentigo, 
these products are subject to the Medical Product Legislation [13]. Another example is that a bath 
foam claimed “relaxing” effect will normally be considered as a cosmetic product. However, if 
the product is used for treatment for cold or flu, it may be considered a medicinal product. These 
classifications are made by the sub-group on borderline products on the scope of application of 
Cosmetic Regulation EC NO 1223/2009 and then approved by the working group on the 
cosmetic products. 
Since cosmeceuticals are not a defined group and are not subject to separate regulations from 
drugs and cosmetics, it is possible to say that products arising from this uncertainty confuse the 
cosmetovigilance system. Since the steps required for drugs to obtain a license and the 
procedures for cosmetics are not the same, manufacturers can market products with high active 
content under the name of cosmetics, as it is easier to obtain a license. However, since these 
intermediate products, which should be defined as cosmeceuticals, have different effects 
compared to cosmetics, their control and regulation should be different from cosmetics. It will be 
revealed in the rest of our article that the products on the market today that create a question mark 
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in the cosmetovigilance system show much more active cosmeceutical effectiveness than simple 
superficial effects. 
3. Cosmetovigilance System in Turkey 
EC Cosmetics Regulation 1223/2009 by the European Commission under Guidelines for 
Reporting Serious Adverse Effects was published in 2012 and this context has been established in 
Turkey by TITCK in the same year. In practice, the cosmetovigilance system is applied by 
healthcare professionals (pharmacists, dentists, physicians, and nurses) who observed the adverse 
reactions via their institution, manufacturer, company, or clinic with the Cosmetic Product 
Undesirable Effect / Serious Undesirable Effect Notification Forms.  
TITCK also defines the responsibilities of cosmetic manufacturers and audits them within the 
cosmetovigilance system to monitor and evaluate all suspected undesirable effects of products 
reaching the manufacturer. The manufacturer is responsible to collect, record, archive and 
evaluate information about the risks and reliability of the products. It ensures that up-to-date 
information is kept in the product information files of cosmetics, moreover, serious undesirable 
effect notifications are made to TITCK [14]. The notifications, pieces of information, and reports 
are evaluated and received by the TITCK, when necessary, opinions are taken by submitting 
them to the Scientific Commission. As a result of the evaluations made, the changes or additions 
deemed to be made in the product information file or on the packaging of the product are notified 
to the manufacturer by TITCK. Although cosmetic product manufacturers have the responsibility 
to report the analysis results and regulate their contents according to legal limits when notifying 
cosmetic products, sometimes production conditions that do not comply with regulations may 
occur. In such cases, the production facility is inspected with side effect notifications related to 
cosmetics. The product causing side effects is analyzed by TITCK and can be recalled from the 
market if it is not found suitable. Since feedback can prevent the occurrence of such situations, it 
is crucial for public health. 
4. Difficulties Encountered in the Implementation of the Cosmetovigilance System 
Even though there is a well-established cosmetovigilance system in Turkey, it may need some 
new regulations and implementations to make it more effective. 
For instance, since the companies only need to prove the using the safe ingredients and their 
using limits according to the law, the final product is usually not evaluated by the laboratories. 
This gap may cause the adverse effect of the end cosmetic products after getting a license. 
According to a study conducted in Turkey, which is the only study in this field, it has been 
recommended that the post-marketing vigilance systems such as using in vitro tests for 
ingredients and the end products should be done continuously and supported by the authorities 
[15].  
The new formation of the cosmetovigilance concept makes it difficult to follow up the side effect 
forms. In some studies, it has been reported that this issue is not considered sufficiently important 
by health professionals regarding side effects related to cosmetics [15], [16]. Unfortunately, 
feedbacks on undesirable effects related to cosmetic products are quite limited. The reason for 
this is that the consumer stops using the cosmetic product and treats the disorder without 
consulting a healthcare professional when a mild or moderate side effect is observed [8]. Since 
these side effects are mostly not at a worrisome level, healthcare professionals may not have time 
to provide feedback even if they encounter any case. 
Cosmetovigilance also aims to prevent possible risks against toxic ingredients by reporting 
undesirable effects caused by cosmetics. Therefore, healthcare professionals need to know which 
ingredients may cause these side effects to provide preventive health services to their patients. 
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However, since cosmetic side effects are not generally seen as serious reactions, current 
cosmetovigilance training is not given to health professionals. 
Another important thing to be recognized in the literature needs more study done in the Turkish 
cosmetic market to show the incidence of observed adverse reactions related to cosmetics in the 
Turkish population, identify the potential risks of end formulations, or indicate the public 
awareness in this matter.  
It should be mentioned that cosmetovigilance is a concept that lives and is constantly changing. 
Factors such as socio-economic developments, differing cosmetic trends, marketing strategies of 
cosmetic products increase people's cosmetic use. The increasing use of cosmetics causes people 
to be exposed to more chemicals. Changing cosmetic usage habits and contents creates the need 
to determine new regulations following the current situation.  
1. The Adverse Reactions Related to Cosmetic Ingredients 
Many scientific studies have been conducted to determine the frequency of occurrence of side 
effects related to cosmetics. In a study, it was found that 24% of cosmetic consumers experienced 
any side effects [17]. Cutaneous side effects constitute 95.9% of total side effects, while 4.1% of 
systemic side effects. In this study, it was also reported that the most common cutaneous side 
effects were rash (34.8%), itching (31.5%), eczema (22.8%), and others. Systemic side effects 
were stated as headache (1.7%), nausea (1%), dizziness (0.6%), dyspnoea (0.3%) and other 
conditions. 
In one of the recent studies conducted in 2019, the occurrence of adverse effects of 341 subjects 
diagnosed with contact dermatitis induced by cosmetics was recorded using forms. The 
occurrence of cosmetics-related adverse events was found to be associated with mixing different 
types of cosmetic products (31.4%), among these mixing two different brands were accounted for 
65.4% [18]. Among the patients, the most common symptom recorded was contact dermatitis 
(n=318), followed by rosacea and perioral dermatitis (n=12) and acne was 3 out of 341. 
A pilot study conducted in a dermatology clinic in 2019 revealed that the incidence of cutaneous 
adverse reactions related to cosmetics was 1.58% [19]. The most common reaction was rash and 
pruritus accounted for 30.9%, followed by itching 23.8%.  
Twelve dermatologists from the United States have examined contact dermatitis patients from 
1977 to 1983 to identify the effect of cosmetic products in their dermatitis occurrence. Skincare 
products, hair preparations (including colors), and facial makeup were responsible for most of the 
reactions. One of the important findings was that half of the patients or physicians were unaware 
that a cosmetic was responsible for their dermatitis[20].  
Adverse effects related to cosmetic products can be classified as contact dermatitis, acne, 
discoloration of the skin and its appendages, conditions caused by endocrine-disrupting 
components, and systemic side effects. 
a. Contact Dermatitis 
Allergic contact dermatitis is defined as an allergic or inflammatory dermatosis due to a late-type 
hypersensitivity reaction, which can occur with the effect of allergen substances that encounter 
the skin. A European standard patch test is performed to understand which ingredients have 
developed allergies in patients [21].   
European standard patch test is implemented with different types of chambers loaded with 
allergens in required doses. The upper back is the preferred site for patch testing and the 
recommended occlusion time is 2 days. Afterward, readings are performed on day2, day3, day4, 
or day7. The patch test is scored according to morphology [22]. A positive patch test reaction is 
defined as a reaction that fulfills the criteria of at least a 1 positive reaction (Table 1). 
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Symbol Morphology Assessment 
- No reaction Negative reaction 
?+ Faint erythema only Doubtful reaction 
+ Erythema, infiltration, 

possibly papules 
Weak positive reaction 

++ Erythema, infiltration, 
papules, vesicles 

Strong positive reaction 

+++ Erythema, infiltration, 
coalescing vesicles 

Extreme positive reaction 

IR Various morphologies Irritant reaction 
 
Table 1: Reading criteria of patch testing [22] 
In a survey conducted in an epidemiology hospital in the Netherlands, it was reported that 70% of 
the side effects that patients experienced personal care product cosmetic side effects were itching, 
63% dry skin, and 50% burning [23]. In a study conducted in China between 2015 and 2017, 
contact dermatitis was reported as the most common reaction among the side effects associated 
with cosmetics [18]. The applications of 151 patients who came to 3 different dermatology clinics 
in Sweden with the complaint of skin reaction to cosmetics were evaluated and allergic contact 
dermatitis was diagnosed in 28% and irritant reaction in 27% [16]. Cosmetic preparations that 
most commonly cause allergic contact dermatitis are hair dyes, moisturizers, deodorants, 
perfumes, facial cleansers, and nail polishes. 
Most common cosmetic allergens which are the causative agents of allergic contact dermatitis 
can be listed as perfume ingredients, hydrogen peroxide, ammonium persulfate, butylated 
hydroxyanisole (BHA), butylated hydroxytoluol (BHT), Peru balm, henna, benzophenones, 
nickel, formaldehyde, paraben, lanolin derivatives, propylene glycol, p-phenylenediamine, 
tosylamide/formaldehyde resin, glyceryl thioglycolate, cetyl alcohol, cocoamidopropyl stearate, 
2-bromo-2-nitro-propane-1,3-diol, imidazolidinyl urea, phenoxyethanol, 4-amino benzoic acid, 
methylisothiazolidone [24] [25] [26]. In particular, sodium lauryl sulfate that is one of the most 
commonly used excipients in cosmetic products has been found to cause allergic contact 
dermatitis and has strong irritant properties by causing a high rate of transepidermal water loss 
[27].Paraphenylenediamine used in hair dyes and benzophenone-3 which is frequently used in 
sunscreens, are also a high contact dermatitis allergen [28] [29] [30]. Cosmetics containing 
keratolytic and chemical peeling agents such as alpha and beta hydroxy acids, retinoids, 
trichloroacetic acid, and kojic acid may cause irritant contact dermatitis [31]. 
b. Discoloration of The Skin  
Ochronosis, which is one of the cutaneous adverse reactions, may occur after the application of 
cosmetics containing hydroquinone, a skin whitening agent [32] [33]. Ochronosis is a disease 
characterized by pigmentation in soft tissues due to a lack of homogentisic acid oxidase enzyme, 
first described by Virchow for the first time [34]. Hydroquinone causes depigmentation as it 
causes necrotic destruction of melanocytes. The use of hydroquinone in cosmetics is prohibited in 
EU countries, as depigmentation is irreversible [33]. Another undesirable effect is related to skin 
bleaching cosmetics containing mercury which is also prohibited in cosmetics at this time [32].  
c. Acne Cosmetica 
Kligman and Mills defined the table as characterized by the acneiform eruption on the lower 
cheek and chin due to the use of cosmetic products in women aged 20-50 years as Acne 
cosmetica [35]. To find out which cosmetic ingredients cause Acne cosmetica, many studies have 
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performed a comedogenicity test using rabbit ear canals. The test technique consists of applying 
the cosmetic ingredient samples to the ears of adult female albino rabbits daily for 4 consecutive 
weeks according to the Rabbit Ear Comedogenic Assay. At the end of 4 weeks, each rabbit ear 
was biopsied and examined for evidence of comedone formation. Isopropyl myristate, isopropyl 
palmitate, butyl stearate, octyl palmitate, octyl stearate, petroleum jelly, lanolin, some red dyes 
(D&C red dyes, xanthine, and monoazoaniline), and paraffin are among the components that are 
considered comedogenic [35],[36],[37], [38]. 
d. Endocrine Disruptor Effect  
An endocrine-disrupting substance is defined as an exogenous substance that causes disturbances 
in endocrine activity in a healthy organism or its generations. [39]. Endocrine disruptors affect 
endocrine functions by directly or indirectly activating or inhibiting hormone receptors and 
hormone metabolism enzymes [40]. Endocrine-disrupting components change cellular signals by 
binding to hormone receptors[41]. Reproductive impairment, diabetes, obesity, and breast cancer 
are major health problems associated with exposure to endocrine-disrupting chemicals.  
Estrogenic chemicals can stimulate or inhibit transcriptional or post-transcriptional mechanisms 
by binding to estrogen or androgen receptors, with their similarity to the chemical structure of 
estrogen [42].  
Although a direct relationship between cosmetic use and endocrine-disrupting components is not 
yet clear, it is known that molecules known to have endocrine-disrupting activity are also used in 
cosmetics by experimental studies [43]. The most common endocrine-disrupting components in 
cosmetics are parabens, bisphenol A and phthalates [41] [24]. In addition to these, aluminum salts 
and triclosan are also cosmetic ingredients responsible for breast cancer by showing estrogenic 
activity [44]. According to WHO, triclosan is in the endocrine disruptor class [45]. 
With the detection of parabens in vivo and in vitro tests performed on breast tumor tissues, the 
suspicion of cosmetic preparations especially applied to the armpit has increased [46]. 
Methylparaben, ethylparaben, propylparaben, and n-butyl paraben show estrogenic activation in 
MCF7 breast cancer cells [47]. Also, breast cancer cells are mostly observed in the upper-outer 
region of the breast and one of the risk factors of this situation is known to be the use of 
antiperspirants containing aluminum [48], [49].  
As a result of many studies, it has been found that paraben derivatives are estrogen-mimetic 
preservatives and can cause changes in hormone levels by interacting with estrogenic receptors 
[50]–[52]. Thus, the paraben derivatives have been identified as a risk factor in the development 
of breast cancer [51], [52]. Considering those cosmetic products containing paraben are mostly 
products that remain in the body without washing, it is risky to apply to most of the body for 
daily use. Especially during pregnancy, it is very important to make changes in cosmetic use 
habits, to get support from physicians and pharmacists, and to take measures to minimize the risk 
of exposure to endocrine-disrupting components [43].  
e. Other Common Systemic Side Effects  
A cosmetic product shouldn't permeate through the skin and enter the systemic circulation. 
Cosmetic products only aim to show efficacy through the epidermis and dermis. However, 
changes in particle sizes and chemical properties for active ingredients to be more effective may 
cause them to be absorbed from the skin and participate in circulation. In this case, to be able to 
report correctly in the cosmetovigilance system, it is necessary to measure what percentage of the 
applied cosmetics is in the systemic circulation or how much bioaccumulation will occur. 
Unfortunately, these phenomena are not easy to follow. 
Percutaneous Absorption of Cosmetics 
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Systemic side effects of cosmetic substances can only occur due to percutaneous absorption. A 
topically applied preparation must first penetrate the lipophilic horny layer. However, a high 
lipophilic content that passes the Stratum corneum cannot pass into the hydrophilic dermis. 
Percutaneous absorption takes place in 3 stages. In the first stage, the substance adheres to the 
Stratum corneum. In the second stage, permeation takes place with the passage of the substance 
between the layers. In the last stage, the substance passes through the blood vessels, into the 
systemic circulation [55].  
Permeation from the stratum corneum occurs via intracellular, intercellular, and follicular routes: 
• Hydrophilic molecules undergo intracellular transmission. In the intracellular pathway, 
molecules do not pass through corneocytes, but through them. 
• The intercellular pathway is a cross between lipids (ceramide, cholesterol, fatty acids) in the 
Stratum corneum, lipophilic molecules are permeated in this way. 
• The follicular pathway occurs through hair follicles or sweat glands. 
Factors such as the water ratio and lipids of the Stratum corneum, the size and diffusion 
coefficient of the molecule, the number of hydrogen bond donors and recipients are 
physicochemical factors affecting percutaneous absorption [55]. To pass the Stratum corneum, 
the molecule must be in lipophilic character and a size less than 500 Da [56]. However, lipophilic 
structures can not reach the dermis even if they pass the Stratum corneum. Therefore, lipophilic 
structures may cause accumulation in the Stratum corneum. 
Physical methods such as iontophoresis, phonophoresis, or chemical penetration enhancers can be 
used to increase the permeation of molecules through the skin. 
Penetration Enhancers 
Penetration enhancers increase penetration by changing the physicochemical structure of the 
stratum corneum and reducing its resistance to diffusion. Denaturation of proteins in the stratum 
corneum and dissolution in skin lipids is the mechanism of action of penetration enhancers. By 
causing conformational changes in the Stratum corneum proteins, the penetration of polar 
structures increases the penetration of nonpolar structures by liquefying the crystalline lipids [57]. 
Some penetration enhancers show these effects by two mechanisms. However, if the 
benefit-harm ratio of these chemicals is properly scrutinized, otherwise they may irritate (eg 
DMSO). Examples of penetration enhancers are surfactants, urea, fatty acids (oleic acid, 
undecanoic acid), terpenes (menthol, thymol), sugars (cyclodextrin), sulfoxides (dimethyl 
sulfoxide), azone, DMSO [55], [57]. 
Side Effects Related to Cosmetic Ingredients Entering Systemic Circulation 
Formulation ingredients may be responsible for mutagenic, carcinogenic, or genotoxic activity. 
The best known of these components is hexachlorophene, p-phenylenediamine, and zirconium 
complex. It has been reported that the use of zirconium complex, which is used in antiperspirant 
products, in the form of aerosol causes the formation of granulomas in the lung, and the use of 
this substance in aerosol is prohibited [58].   
Some of the cosmetic ingredients found to be carcinogenic can be listed as p-phenylenediamine, 
aluminum, cocamide diethanolamine, butylated hydroxytoluene, coumarins, petrolatum, nickel, 
and mercury [24].  
In a study conducted on 169 oxidative hair dyes, 150 of them were found to be mutagenic. 
2,4-diaminozole, 4-nitro-o-phenylenediamine, 2-nitro-p-phenylenediamine, 2-5-diaminoazole, 
2-amino-5-nitrophenal, o-phenylenediamine, 2-amino-4-nitrophenol found in hair dyes and 
2,5-diaminotoluene showed various levels of mutagenicity according to the Ames test. Strong 
mutagenic effects of p-phenylenediamine, 2,5-diaminotoluene, and 2,5-diaminozole were found 
after oxidation with hydrogen peroxide [59].  
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In a study in which the absorption of oxidized amine derivative hair dyes from the skin was 
monitored, 3.66 mg metabolite of 2,5-diaminotoluene was found in the urine 2 days after the hair 
was dyed. Accordingly, it has been reported that in each hair dyeing process, approximately 4 mg 
of content is absorbed from the scalp and many aromatic amines and diamines are absorbed from 
the skin [60]. Hair dyes are exposed not only through the skin but also through inhalation. For 
this purpose, there are various studies on the exposure of hairdressers to hair dyes [61].  
Diazolidine urea and imidazolidine urea, which are added to cosmetic preparations as 
preservatives, release formaldehyde. Ryu et al. investigated the effects of benzalkonium chloride, 
diazolidine urea, and imidazolidine urea on apoptosis. Increased ROS production and decreased 
cell vital activities were seen at high concentrations of these substances in mouse cells [62]. With 
these results, it has been reported that benzalkonium chloride, diazolidine urea, and imidazolidine 
urea used as preservatives in cosmetics cause ROS induction and apoptosis. 25% of the 
ingredients of cosmetic products sold in the USA contain ingredients that release formaldehyde 
[63].  
Cadmium, chromium, and nickel are Group 2 carcinogens, according to the International Agency 
for Research on Cancer [64]. Arsenic, cadmium, copper, nickel, manganese, lead, and cobalt are 
metals used in limited concentrations in lip paints [65]. However, although the formulation 
components have certain usage limits, cumulative effects can occur with the prolonged use of 
these formulations. Unintentionally digested metals can reach vital organs through systemic 
circulation [66]. 
Besides, it has been shown in different studies that exposure to triclosan in pregnant women can 
cause developmental disorders in the newborn [67]–[69]. Although it has been shown in studies 
that triclosan taken into the body with toothpaste remains within safe limits, it can cause toxic 
effects by accumulating in adipose tissues in long-term use, and triclosan in pregnant women can 
pass to the placenta thanks to its pharmacokinetic properties. For this reason, healthcare 
professionals should recommend products that do not contain triclosan in pregnant women. 
 
 
 
 
 
 
CONCLUSION 
As a result of all these findings, it is necessary to develop more conscious consumption habits 
against the unwanted side effects caused by cosmetics and cosmeceutical products, and the 
consultancy service to be provided by health professionals in this field becomes more important 
for public health. Therefore; it is necessary to publish guides and training to educate health 
professionals as part of the cosmetovigilance system. Because it has been known that health 
professionals do not pay enough attention to the side effects associated with cosmetics (Berne ve 
ark., 2008). Side effects due to reported cosmetic products are thought to be much less than those 
encountered. So that, it is important for healthcare professionals to provide feedback on the cases 
they encounter with the forms available on TITCK's website for the cosmetovigilance system to 
function properly and to prevent possible risks. For public health, these reports should be made 
correctly.  
Factors such as socio-economic developments, differing cosmetic trends, and marketing 
strategies increase people's cosmetic use. The increasing use of cosmetics causes people to be 
exposed to more chemicals. As we mentioned before some chemicals such as parabens, phatalats 
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and metals may enter the systemic circulation and can accumulate in the human body. Take the 
increase of cosmetic consumption and the special circumstances of some patient groups (kids and 
cancer patients into account, these types of products’ safety assessments should be different from 
other cosmetic products.  
Since cosmeceuticals have different effects compared to cosmetics, their control mechanisms and 
regulations also should be different from cosmetics. The unnamed gap between two groups 
(cosmetics and drugs) makes uncertainty in the cosmetic market which allows manufacturers to 
launch their products as ‘cosmetics’. Besides, post-vigilance reporting should be an obligation for 
cosmetic companies to make the control mechanism of the institution easier and more effective.  
 
There is a need for new studies in the academic field in which new ingredients are evaluated in 
terms of toxicology and their penetration through the skin. Newer production technologies 
(nanotechnology, biotechnology) and different active ingredients are used to achieve stronger 
effects in cosmetics. Changing cosmetic usage habits and contents creates the need to determine 
new regulations following the current situation.  
Overall; serious and non-serious undesirable effects can be prevented with the cosmetovigilance 
system. The reporting process is the key of the system, therefore as a part of the feedback system, 
the healthcare professional should be trained and supported in terms of cosmetovigilance. Some 
updates in regulations are needed to track the Turkish changing cosmetic market. 
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