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Abstract
Cosmetics play an important role of human external appearance, its products used to alter or enhance the facial appearance 

or the body and skincare, currently worldwide consumed with frequently use increasing the human body exposure to the various 
chemical elements including radioactive substances. This research aimed to measure the concentrations of alpha emitters, and the 
annual effective dose AED resulting from radon intake. LR-115 track detector used to measure radon, and radium concentrations 
in 20 cosmetics samples selected from markets. In this work the concentrations of radon in the samples found to vary from 9.876 to 
30.97 Bq/m3 with 22.11 Bq/m3 a mean value, this mean value is a very small than 100 Bq/m3 the reference level limits of the World 
Health Organization (WHO). The annual radon effective dose varied between 0.249–0.781 mSv/y which is within the range of  
0.2–10 mSv/y (UNSCEAR). Radium contents vary between 0.041–0.249 Bq/Kg with 0.115 Bq/Kg as a mean value. This work iden-
tified law measured concentrations of radionuclide present in cosmetics showed its safe for use.

Keywords: radium concentration, effective radon dose, LR-115 detector, cosmetics, radon concentration.

DOI: 10.21303/2461-4262.2020.001171

1. Introduction
Cosmetics are important elements in hygiene and health, they are the substances with a 

slight effect on human’s body, which applied to the body by rubbing, spraying or other uses, are 
aimed at cleaning and beautifying, increasing attractiveness, and keep the hair or skin in good 
condition or changing the appearance. Cosmetics categorized into makeup cosmetics, special 
purpose cosmetics, hair care products, skincare cosmetics, and perfume, including lipsticks, 
foundation creams, skin milk, face cream, eye makeup, cleaning cream, skin wash, hair dye, 
soap, shampoo hair treatment, and sunscreen [1]. The cosmetic word is derived from “kosm 
tikos” the Greek word, which means haves the power, arrangement and decorating skill. The pre-
historic man 3000BC used colors for decoration to attract the animals it wanted to hunt, and the 
man escaped an attack from the enemy by coloring its skin and decorating its body for protection 
to stir fear in the enemy (be it a man or an animal) [2]. Since ancient times, the man was aiming to 
persuade others of their appearance; at that time there were no creams for fairness or any cosmet-
ic surgery to alter the appearance and maintenance of the skin due to excessive exposure to heat 
that would dry during the summer and cause wrinkles, freckles, blemishes, pigmentation, and 
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sunburn. Harsh winter causes damage to the skin in the form of cracks, wounds, smoothing and 
infection [3]. Cosmetic first expressed Roman slaves whose job was to prepare perfume baths for 
women and men to take in. In Egypt, before 10,000 BC, people used oils and scented ointments 
to mask their body odor and to cleanse and soften the skin. The skin, hair, and body were colored 
with paints and dyes [4]. Women and men in the Ancient Sumerian 5,000 years ago were the first 
possibly to invent and wear lipstick. They crushed gemstones and used it to their faces decorate, 
on the lips and around the eyes [5]. The traditional cosmetics Henna and kohl are used in North 
Africa and the Middle East. Henna was used since ancient times to skin dye, hair, and nails [6], 
they used henna in dye Their nails, red lips, and cheeks, as they used kohl to line their eyebrows 
and eyes. Kohl is a black powder composed from crushed antimony, lead, burning almonds, 
ashes, copper oxide, ocher, malachite, and blue copper ore or green copper. It is used to paint the 
lower and upper eyelids in a line stretched on both face sides for the effect of almonds. In addi-
tion to reducing the glare of the sun, kohl was believed that it can strengthen weak eyesight and 
reduce infections of the eye [7]. When radium was discovered, scientists dreamed that they had 
discovered the “secret of beauty”. Because radium radiation is vital, it stimulates all living tis-
sues. This energy turned into auxiliary factors for beauty [8]. Radium containing cosmetics was 
found in products of London-based Radior company in 1917 when it began marketing the cos-
metics, including a compact powder, night cream, vanishing cream, rouge, hair tonic, skin soap, 
talcum powder, and face powder. An owing youth fountain and beauty have been found in the 
radium ray energy. The continuous energy current owns into the skin and before wrinkles dis-
appeared, the nerves become energized and strong, and the tired muscles become braced up [9].  
The radium use would be impossible because of its harmful effects on the body and the skin. 
Radon, which is the gas released from radium, and into the cream impregnated, is the constituent 
gives values of the cream. Since radon eliminated completely within six hours from the skin, 
therefore no ill effects danger through its accumulation, understand this form of the approved 
treatment of the scientific and medical authorities. The rising of the cosmetic products, use with 
larger compounds formulas exposure for a large frequency and time, these products side effects 
become more frequent in the population. Over the world, people use cosmetics in large amount 
in pursuit of youth everlasting, ignoring health risks [10]. Human exposure to radioactive ele-
ments faces health risks that affect their lives and reflect on future generations. The human body 
damage from the radioactive elements depends on, radiation type, the time the body is exposed 
to, and the nature of the radioactive material [11]. Radioactive substances are absorbed and intro-
duced into basic biochemical processes and access to a circulation of the blood and body fluids, 
are distributed to all body tissues according to the element properties [12]. Radon, radium, and 
uranium, these fatal elements if consumed, they lead to malfunction damage in the bones, kid-
neys, the radon is an important element that can cause lung cancer, So their quantity must be 
under control [13]. 

This research aimed to measure the alpha particles emitters radon and radium concentra-
tions, and the annual effective dose AED resulting from radon intake in cosmetics samples selected 
from Iraqi markets, because the cosmetics are important in human external appearance, and its 
currently worldwide consumed with high frequently increasing the human body exposure to the 
various chemical elements including radioactive substances, which causing health risks, so mea-
suring their concentration to ensure they are in permissible levels. The sealed cans with the LR-115 
detector technique used in radioactive measurements of cosmetics samples.

2. Material and methods
Twenty samples were collected from most used cosmetics, filled inside a cylindrical plas-

tic container (sealed-can with diameter 4 cm, length of 10.5 cm) LR-115 track detector facing, 
7.5 cm is the distance from the detector to surface of the sample, 3 cm is the thickness of the 
sample (Fig. 1). The detectors after 60 days etched by NaOH at 2. 5 N normality and heat 60 °C 
for 2 hours in a water bath. The detectors dried after washing in water, by a microscope at 400x 
a magnification tracks counted. 
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Fig. 1. The diagram of a sealed-can for cosmetic samples

The radon concentration determined from the density of tracks on a detector ρ  [track/m2]. 
The track density equal to the total number of tracks per the area of the field of view of the detector 
by microscope, is a measurable quantity related to radon concentration  RnC  [Bq/m3] through the 
detector sensitivity K [m], during the irradiation time t [s], as the equation.

 

                                                         / .= ρRnC KT      (1)

The sensitivity K (track/m2) defined as track density per unit exposure (Bq.s/m3). Sensitivity 
traditionally, given in track/cm2 per Bq d/m3 (to convert to m must be divided by 8.64), where the 
exposure time T in units of [day]. 

K can be calculated from equation [14].

                                                1   2  .
4

 
= θ −  c

i

rK r cos
R

,    (2)

where θc  is the critical angle of LR-115 which equals 40o, r is the radius of the sealed can  
(2 cm), Ri is the range of alpha in the air (4.09 cm for the alpha particle energy 5.49 MeV emit-
ted from radon) [15]. Then K equal (0.5215 cm) multiplying by 0.0864 then its value will be 
(0.04506 Traks.cm-2.day-1/Bq.m-3).

The radon concentration in the samples calculated using the equation [16, 17]. 

                                                       / .= λs Rn RnC C H T L,      (3)

where sC  is the radon concentration in the cosmetic sample (Bq/m3), RnC  is the concentration of 
air space Radon (Bq/m3), λRn  is the constant of decay for Radon (0.1814 day-1), in the can the height 
of air space is H (7.5 cm), the time of exposure is T (60 days), and the thickness of the sample is  
L (3 cm) in the can.

The sample effective radium content calculated by the equation [18, 19].

                                           ( )1. .−  ρ  =      Ra
e

HAC Bq Kg
KT M

     (4)

The sample mass M is in kg, A in m2 is the cross-section area of the sealed can, the distance 
from the detector to the top surface of the cosmetic sample is H in meter, eT  is time effective expo-
sure in day calculated by the formula:

                                              
( )1 1 .−λ− = − λ − 

RnT
e RnT T e    (5)

The effective annual radon dose effD  (mSv/y) calculated from.

                                                      .=eff Rn yD C OFT D,  (6)
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where 𝐶𝑅𝑛 the concentration of radon (Bq/m3), F is an equilibrium factor 0.4, and O is the occu-
pancy factor its value 0.8, Ty (8760 h.y-1) hours is a time of one year, the conversion factor D is 
(9×10-6mSv.h-1(Bq.m-3)-1) [20].

3. Results 
The measurement results of the cosmetics samples are listed in (Table 1).

Table 1
Cosmetic samples, samples weight, track density, radon concentration, radium concentration, radon annual 
effective dose

No. Samples Weight, Samp. gm Ρ, Track/cm2 CRn, Bq/m3 CRa, Bq/kg RnDeff , mSvy-1

1 Budy power 17.89 66.66 24.69 0.143 0.622
2 Vazalin cream 24.67 26.66 9.87 0.041 0.249
3 Lanyan lipstick 25.2 50.90 18.85 0.077 0.475
4 Kanza cream 9.33 60.60 22.44 0.249 0.566
5 Hina 15.31 64.24 23.79 0.161 0.600
6 Soolaf face mask 24.9 75.15 27.83 0.115 0.702
7 bulanya eyes shadow 22.97 48.48 17.95 0.081 0.453
8 Face mask 28.36 73.93 27.38 0.100 0.690
9 eyes shadow sweet rose 17.07 38.78 14.36 0.087 0.362
10 Dove cream 25.1 72.72 26.93 0.111 0.679
11 fair & lovely skin cream 23.67 48.48 17.95 0.078 0.453
12 blush colors eyes shadow 18.41 81.21 30.07 0.169 0.758
13 Nivea cream 29.85 80 29.62 0.102 0.747
14 Kokliryu lipstick 31.34 41.21 15.26 0.050 0.385
15 Sun blocking 26.93 63.03 23.34 0.089 0.588
16 miss five lipstick 10.2 37.57 13.91 0.141 0.351
17 Magic lipstick 16.46 73.93 27.38 0.172 0.690
18 skincare 27.87 83.63 30.97 0.115 0.781
19 Bemat lipstick 17.37 47.27 17.50 0.104 0.441
20 Kuhl 21.64 59.39 21.99 0.105 0.555

Min 26.66 9.876 0.041 0.249
Max 83.63 30.97 0.249 0.781
Mean 59.69 22.11 0.115 0.557

The obtained measured results of 20 cosmetics samples in Table 1, showed that, the samples 
have different weights because the density of cosmetics differ from one type to another but they 
have the same volume. The concentrations of radon levels, radium concentration, and annual radon 
effective dose are having very low measured values, there are no health risks showed the validity 
for the safe use of cosmetics.

4. Discussion
In this study, the determined annual radon effective dose range is 0.249–0.781 mSv/y 

with 0.557 mSv/y the mean value, which is within the range 0.2–10 mSv/y of (UNSCEAR) [21]. 
Radon concentrations are in the range 9.87654–30.9764 Bq/m3, the mean value of 22.11 Bq/m3,  
this mean value comparing with other available research results is higher than 0.183 Bq/m3 of 
reference [22], and 0.1927 Bq/m3 from reference [23], much smaller than the reference level lim-
its 100 Bq/m3 of the World Health Organization (WHO) [24]. Radium contents range between 
0.0415–0.249 Bq/Kg, with 0.115 Bq/Kg as a mean value. Comparing with the other available 
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measurements its very low than the results of 7.9–37.6 Bq/Kg estimated in reference [25]. In 
the kohl sample, the radium concentration is 0.105 Bq/Kg which is lower than 0.866 Bq/Kg the 
results of reference [26]. The obtained results of cosmetics samples showed that, the samples 
have different concentrations for radon or radium from one type of cosmetic to another, due to 
its producing composition materials which need to another investigation tools not available here, 
to know the materials that increase the radiation concentration. This research results importance 
was in, first is one among a few researches studied radiation concentration in cosmetics, the 
second its low radiation concentrations measured in these samples so there are no health risks, 
which mean the safe use of cosmetics. 

Fig. 2 represents the radium concentration variation in the samples where show the mini-
mum values in the sample no. 2 Vazalen cream was found, and max values in sample no. 4 Kanza 
cream. The results show the sample’s radiation concentrations are very low and within the low 
radiation background limit. Cosmetics all the samples have a low contribution to the radon doses.  

Fig. 2. The radium concentration variation in the samples

5. Conclusions
The calculated concentration of radon levels was very lower than the reference level of 

the World Health Organization (WHO) limits of 100 Bq/m3, and higher than the available other 
researcher’s values. 

The annual radon effective dose is within the internationally acceptable values of the range 
0.2–10 mSv/y of (UNSCEAR), there are no health risks.

The radium concentration range is very lower than the measured value of [25]. 
The minimum values in the Vazalen cream were found, and max values in Kanza cream. 
This work identified law measured concentrations of radionuclide present in the cosmetics, 

showed the validity for the safe use of cosmetics from the standpoint of the concentrations of radon 
in them, without posing a radiological threat. 
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