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Abstract

The amount of radioactivity of radon gas that is emitted from 10 toothpaste samples containing
coal and available in the Iragi markets was calculated, by using a CR-39 plastic organic detector.
store of the samples with the CR-39 detector about time 3 month and the process of the etched
by using 6.25 N of NaOH solution at temperature 85°C for 3 hours. The results showed the
maximum value concentration of Radon (???Rn) to be 103.4 Bg.m=3 in Teeth Whitening- tooth
powder and the minimum concentration of Radon (?22Rn) to be 15.75 in Crest- tooth paste . The
mean value concentration of Radon (63.6293 Bg.m®). All the reading obtained are within the
international range, (200 Bg.m™) as given by UNSCAR. There is no evidence of any health issues
because the mean annual effective dose (1.605291 mSv/y) was below the range from 3 to 10
mSv/y according to reported of the ICRP (1993) .

1. Introduction

Man is part of nature. He is exposed to various factors
that affect his health, including ionizing and non-
ionizing radiation from natural and unnatural sources. It
requires finding determinants that reduce exposure to
radiation, are all sources of radiation [1]. Natural
radiation was caused by the spread of radionuclides on
the planet in general. As a result, live beings are
exposed to the risk of radiation [2,14]. It is known that
the most important natural radioactive sources are
uranium, thorium and actinium, which are considered
to generate radon gas. Under permissible temperature
and pressure conditions, radioactive Radium Solidifies.
It decomposes to Radon, which emits Gamma rays and
Alpha-particles [15,16].

Radon concentrations and isotopes can be found in
a variety of natural materials, including soil, plants,
and other materials. The presence of radon gas in
any substance has a health effect on humans, it is
calculate the Radon exhalation rate and effective
dose of the Radium concentration in the charcoal

toothpaste samples collected from the market at the
Irag. The study is critical for the standpoints of
health's human and environmental issues [17,18].

To maintain the teeth, daily use of toothpaste is required
for all ages, and acts as an abrasive, assisting in the
removal of dental plaque and food from the teeth,
suppressing halitosis, and delivering active components
(mostly Fluoride) to help prevent tooth and gum disease
gingivitis [3,19,20]. The mechanical motion of the
toothbrush, rather than the toothpaste, is responsible for
the majority of the cleaning. Salt and Sodium Bicarbonate
(Baking Soda) are two components that can be used to
make a toothpaste alternative. Toothpaste is not meant to
be ingested, however it is normally not dangerous if small
amounts are mistakenly swallowed [21,22,23].

2. Experimental Part

Ten samples of various Charcoal toothpaste brands,
accessible in the Iragi local market and chosen based
on how frequently they are used, were used in this
investigation. those on the market that are listed in
table (1).

No. sample S.C Name of Samples manufacturing
1 S1 Cavity Protection-tooth paste Australia
2 S2 DR. Rashel-tooth paste P.R.C
3 S3 Charcoal-tooth paste P.R.C
4 S4 Laser white-tooth paste(bamboo charcoal) Thailand
5 S5 White Glo-tooth paste Australia
6 Sé6 Colgate-tooth paste(natural extracts) China
7 S7 Crest-tooth paste(black) us
8 S8 Pasta Del Capitano-tooth paste Italy
9 S9 Teeth Whitening-tooth powder Irag
10 S10 Laser white-tooth powder(black) Thailand

The process of preparing charcoal toothpaste
doi.org/10.31838/hiv23.03.34

samples goes through several stages. First, drying
Received: 21.10.22, Revised: 19.11.22, Accepted: 07.12.22.



mailto:samah.alrammahi@uokufa.edu.iq

HIV Nursing 2023; 23(3): 261-264

using an oven at a temperature of 105C?, secondly,
the grinding of sample by a mill for the purpose of
homogenization of the sample after storage for one
month.

Fig. 1 depicts a schematic diagram of the methods
used for a long time to measure the amount of Radon
in Charcoal toothpaste. Each plastic cup container
measures 5 cm in height, 3.5 cm in diameter, and
2.5%2.5 cm? of CR-39 detector (from Track Analysis
Systems Ltd., UK) that is attached to the bottom of
the plastic cup using double-sided adhesive tape,
sensitive side facing up. The samples were kept and
left motionless in an ambient temperature, for 90
days after positioning the detectors and sealing the
plastic cup properly. During this time, the
equilibrium level between Radium and Radon is
reached to about 98% [4,24]. The detectors were
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removed from the chambers after the exposure
procedure was finished during the aforementioned
time frame and prepped for the etching process and
track viewing In order, to determind the tracks large
enough to get the Alpha particle emitters from the
Radon gase which is show the track on the surface of
detectors, the chemical etching process ,the simplest
and most widely used method for revealing the
latent damage trails of ionizing particles in solids
when Alpha particles are deposited in the body—
was take the three hours [6], in (6.25) normality of
NaOH at 85 °C. After halting the etching process and
removing the impacts of solution etching, the
detectors were rinsed in distilled water for twenty
minutes. A microscope was then used to count the
number of Alpha particle tracks by counting the
density of the tracks created in the CR-39 reagent.
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Figure 1. ??Rn estimation by using CR-39 detector

Calculations

As previously indicated, the track (CR-39) detector
technique is employed in this study to get the
amount of Radon (a-particles) in samples of Charcoal
toothpaste. This can be accomplished by
documenting these particles trajectories on the
surface CR-39 detector and in accordance with these
relationships [7].
The track density (p), which is measured in track per
square centimeter, is the first relationship. When
Radon is emitted to samples of extracted charcoal
toothpaste, it emits tracks of Radon particles, which
are measured by density. Equ. is used to determine
this word (1).

0 (Track) Number of Track

cm? Area of veiw
Equ. (2) can be used to specify activity (C§, Bg/m?) in
Charcoal toothpastes samples [8,9].

Bq p
a (1) _T_
CE, (m3) g (2)

Where t is exposing time sample, which is assumed
to be 10 weeks (70 days), p is the track density
expressed in Tr/cm? and K'is the diffusion constant.
In some writings, this constant is referred to as the
sensitivity factor or the calibration factor [10,11].

It is important to note that equ. (3) can be used to
calculate K value, which can be mathematically
computed as follows [12,13]:

K=0257 (2cosec - 1) ......... 3)

a

where the tube radius is 1.75 cm, the detector critical
angle is 35°, and the Alpha particle range in air is
assumed to be 4.15 cm [25, 26], yielding a theoretical
K value of 0.5733 cm.

It's vital to clarify that the experimental K is measured
in Tr.cm=2/Bg-m~3-day, whereas the K value has a unit
of cm. Since (1Bq = Disintegration/sec. = tr./sec.), 1
day = 86,400 seconds, and Tm3=10¢ cm, it follows
that 1 cm = 0.0864(Tr.cm %/Bg-m=3-day) [27].
Therefore, 0.049Tr.cm™?/Bg-m™3-day serves as the
diffusion constant for CR-39 detectors.

The annual effective dose (AED) attributable to
Radon concentrations in samples was determined
using the formulas found in [28,29].

mSv

AED (T) = CxFxHxTxD

Where H was the occupancy factor (0.8), F was
represent the equilibrium factor (0.4), T was the year
in hours (8760 h/y), and D was the dose conversion
factor [9x10 (m Sv) / (Bq.h.m3)].

3. Result and Discussion

Ten samples of various charcoal toothpaste kinds
were gathered, chosen based on their frequency of
use, and the concentration of Radon was evaluated
using the CR-39 detector. These samples are
accessible in the local market in Irag. Radon
Concentration in toothpaste sample is shown in
Table 2. Radon concentration is found to be between
15.75 to 103.4 Bg/m*, with a mean of 63.6293 Bg/m-
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3. Crest toothpaste had the lowest value at 15.75
Bg/m=, whereas Pasta Del Charcoal toothpaste had
the highest value of 103.4 Bg/m™. Table 2 shows the
results of the maximum and minimum values of
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annual effective dose of radon gas in the study
samples were found to be 2.608658mSv/y in S9 and
0.397354mSv/y in S7 respectively, and mean value
of these result were 1.605291 mSv/y.

S.C Name of Samples Radon concentration (Bg.m) AED (mSvly)
S1 Cavity Protection- tooth paste 49.06 1.237725
S2 DR.Rashel- tooth paste 87.33 2.203231
S3 Charcoal- tooth paste 45.56 1.149424
S4 Laser white — tooth paste 921.41 2.306165
S5 White Glo- tooth paste 62.503 1.576876
S6 Colgate- tooth paste 27.33 0.689503
S7 Crest- tooth paste 15.75 0.397354
S8 Pasta Del Capitano- tooth paste 56.7 1.430473
S9 Teeth Whitening- tooth powder 103.4 2.608658
S10 Laser white — tooth powder 97.25 2.453501
All the results are within the UNSCAR (United Because the mean annual effective dosage

Nations Scientific Committee on the Effect of Atomic
Radiation) data's international standards (200 Bq.m-
3) [5]. according to figure 2.

120

100

Radon Concentration

(1.605291 mSv/y) was below the range (3-10 mSv/y)
described by ICRP (1993) [30], there is no evidence
of any health problems. according to figure 3.
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Figure 2. The concentration of Radon for toothpaste samples.
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Figure 3. Annual effective dose for toothpaste samples.

4. Conclusion

These results showed that the maximum specific
activity of radon in charcoal toothpaste samples was
less than 200 Bg.m-3, which is the globally accepted
limit for radon exposure [31,32].

The results showed a difference in the radon gas
concentration values for the samples that were
measured, due to the different sources of importing
toothpaste. The need to monitor the product due to
the daily use of toothpaste inside the mouth, and any
dangerous substances used in the manufacture of
the paste cause a danger to human health
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