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Abstract: The limitation of traditional approaches to assessing
environmental hazards for human health and the inability to
establish direct causal relationships have led to the need for the
development of probabilistic methods for assessing the harm
caused to health, collectively referred to asrisk analysis methods.

The article aims to determine and compare the information
value of some modern criteria for assessing the carcinogenic risk
of air pollution for the health of the urban population living in
settlements with different industrial profiles.

The article defines theoretical approaches to the study of the
category of risk and the main directions of research in the field of
environmental risk assessment. Based on the analysis of the
scientific literature and the determination of carcinogenicrisk, the
authors analyze the problems arising from the air pollution of
industrial centers.

Keywords: medical and environmental assessment,
environmental risk, air pollution, carcinogenic risk, carcinogenic
substance.

I. INTRODUCTION

The problem of oncological diseases is one of the most

important issues in modern medicine. Its relevance is
conditioned by the high level of morbidity and mortality due
to thistype of pathology, alarge number of etiological factors
for oncological diseases, as well as the lack of effective
methods for early diagnosis and treatment of the disease.
The quality of the environment directly affects human
health and well-being [1]. This is especidly true for
atmospheric air due to its ability to penetrate other
environments and directly affect the human body. Every
country in the world faces the problem of air pollution. As a
result, there comes the question not only of solving these
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problems but primarily of determining the level of pollution.
Today, air pollution is one of the most important
environmental problems throughout the world. Thisissue is
especialy urgent for urban and industrial territories[2, 3].

Despite the evidence of the effect of carcinogens in
polluted air on the cancer incidence rate of the population
[4-6], we cannot obtain an exhaustive answer regarding the
quantitative characteristics of their effects, losses and
damages due to diseases and predict the state of health under
the conditions of constant long-term exposure to
carcinogenic factors by using traditional assessment methods
(comparison of detected concentrations with maximal
permissible concentration (MPC), the application of the zero
risk concept, etc.). In recent years, other criteria have been
increasingly used, in particular, the reference concentrations
method and the risk assessment method.

Il. LITERATURE REVIEW

Today, the concept of risk does not have a clear definition.
Not only is there no universally recognized system of terms
in risk assessment, but the very need for such terminology is
not recognized [7]. A set of speciaized termsiswidely used,
of which "hazard" and "risk" are the most common ones.
Attempts by different authors to consider these terms as
synonyms or to give them a certain content, unfortunately,
are mutually inconsistent. Thiskind of attitude towards these
terms remains typical for the media and the press.

Researchers define hazard as a natura or man-made
phenomenon, which can result in other phenomena or
processes that can affect people, cause material damage and
destroy the environment [8], or as the probability of
occurrence of a phenomenon potentialy capable of hurting
people and causing material losses at a certain point in time
within specific territories [9].

Thus, hazard isafairly broad, comprehensive concept that
encompasses the views of various scientific fields. B.K. Lyon
and B. Hallcroft [10] emphasize that hazard is a qualitative
concept, while risk is its quantitative measure, the hazard
occurrence rate and possible losses that can be established by
multiplying the probability (rate) of negative events by the
amount of possible damage from it. Most experts in natural
and man-made hazards give asimilar definition to risk.

The main elements of modern risk assessment are hazard
assessment and calculation of the probability of the negative
impact of various levels of anthropogenic environmental
factors, while risk is viewed as a probability of human and
material losses or damage [11,
12].
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In recent years, this approach has become mainstream in
the interpretation of the terms "risk" and "hazard".

The definition of environmental risk, which is till
interpreted ambiguously, is important for environmental
research. Various researchers distinguish various types of
risk, depending on the specific field of application of the
concept of risk. Some authors refer to environmental risk
problems not only as public health risk but also as some other
types of risk.

V.N. Bashkin [13] distinguishes the following types of
environmental risk: 1) risk of the destruction of natural
systems; 2) public health risk; 3) risk of man-made systems
application for a specific industrial enterprise; 4) natural
resources management risk; 5) risk of natural disasters; 6)
risk of the influence of regional military conflicts; 7) risk of
environmental terrorism.

It is obvious that the assessment of the risk to public health
due to the impact of negative environmental factors is a
problem of medical and environmental analysis.

The understanding of risk assessment within this area is
also diverse. Some researchers associate environmental risk
with certain environmental factors and evaluate therisk to the
health of an individual, that is, the likelihood of specific
adverse effects originating from the environment. In other
cases, environmental risk is considered as a concept defined
at the population level.

The concept of risk to human health was formed only in
the last decade. Initially, such concepts were applied only to
situations related to accidents or disasters, for example, for
the assessment of occupational health and safety risk during
the liquidation of accidents, in the conditions of an
unregulated working day, for military personnel, etc.
Subsequently, the method began to be used to analyze the risk
associated with exposure to environmental factors in normal
conditions. These works assess the risk of developing certain
diseases, including oncological ones, due to the influence of
specific pathogenic agents [14-16].

Significant work on the development of this approach
concerning environmental issues and the systematization of
risk analysis methods has been carried out by the US
Environmental Protection Agency (EPA). The EPA reports
demonstrate risk analysis techniques for individual
environmental factors, in particular, those that do not have an
effect threshold (radionuclides, chemical carcinogens).

Despite the ambiguity of the concept and approaches to
assessing environmental risk, today this area is one of the
most promising ones and is developing rapidly. The very
principle of risk analysis implies the emergence of derived
concepts. Using this approach makes it possible to solve
many problemsin toxicology and hygienic regulation. Unlike
toxic factors, carcinogenic factors do not have an explicit
effect threshold that can be determined, which makes it
impossible to establish a uniform hygienic standardization
based on traditional approaches. The concept of risk can be
used for both threshold toxic factors and non-threshold
carcinogenic factors, which makes possible the convergence
of two principles of hygienic regulation, i. e. the threshold-
and non-threshold nature [17].

Risk assessment of long-acting environmental factors that
can influence an individual in ordinary conditions, the health
of the population as a whole or the health of large enough
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population groups remains anew and poorly studied aspect of
hygiene science. The number of works on this topic is
congtantly increasing, but this problem remains poorly
understood, despite its relevance.

Research hypothesis. the carcinogenic risk indicators will be
of the greatest benefit when conducting a hygienic
assessment of the effects of carcinogens in different
territories, at different observation times, before and after
taking any environmental or health-related measures.

1. PROPOSED METHODOLOGY

A. General description

The theoretical study was based on the use of systems
analysis methods, as well as on the theories of international
management and intercultural communications.

For the analysis, we selected the following cities of the
Urd Federal District (UFD): Chelyabinsk (a city with
enterprises primarily in the metallurgical industry), Tyumen
(acity with enterprises primarily in the il refining industry),
Y ekaterinburg (the largest city of the UFD and a large
administrative center).

As an indicator substance, we studied such chemical
compounds as benz(a)pyrene (BP) — an indicator of
polycyclic aromatic hydrocarbons (PAH), nitrosamine(s),
such as nitrosodi methylamine (NDMA) and
nitrosodiethylamine (NDEA), formaldehyde, benzene and
heavy metals (lead, chromium V1, nickel and cadmium). All
these substances are classified by the IARC (International
Agency for Research on Cancer) as carcinogenic to humans.

The work used data from monitoring of atmospheric air
pollution by the FSBI “Ural Administration for
Hydrometeorology and Environmental Monitoring” in
2016-2018.

To assess carcinogenic risk, we used the general procedure
of the Human Heath Risk Assessment methodology
developed and recommended by the World Health
Organization (WHO) and adapted to Russian conditions [18].

Besides that, we used the expert survey method to
determine methods and approaches to solving the problems
of the medical and environmental assessment of carcinogenic
risk in the air pollution of industrial centers.

The survey was conducted online with the participation of
19 experts, among them 11 employees of the Russian
meteorological service and 7 members of the university staff
and teachers of the Department of Ecology.

B. Algorithm

At the first stage of the study, we carried out an analysis of
the scientific literature on the problem of the medical and
environmental assessment of carcinogenic risk in air
pollution.

At the second stage of the study, we performed a
comparative qualitative and quantitative study of the
indicators for assessing the carcinogenic hazard of
atmospheric air pollution for the health of the urban
population living in settlements with different industrial
profilesin the UFD,and an expert survey regarding problems
directly related to medical and
environmental assessment of

carcinogenic risk in air
pollution.
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IV. RESULT ANALYSIS

Table 1 shows the data on the content of chemicd
carcinogensin the air of the studied settlements.

Analyzing the results and eval uating them according to the
criterion of the average daily MPC, we should note that the
excess of generally accepted hygiene standards was recorded
only for individual carcinogenic compounds. First of all, this
concerned such substances as BP, formadehyde and
nitrosamines, the content of which exceeded the maximum
permissible concentrations by a factor of 1.5-6.9. As for
benzene, its high content was observed only in Tyumen,
where the chemical industry prevails. The content of other
compounds, including heavy metals, fell within the MPC.

Table 1: Concentrations of priority chemical carcinogensin the atmospheric air of the cities of Chelyabinsk, Tyumen,
Yekaterinburg

Carcinogen /Average daily concentrations (mg/m®) of chemicalsin the air* Daily average MPC,[Reference  concentration,
Chelyabinsk Y ekaterinburg Tyumen mg/m? mg/m°
Benz(a)pyrene 6,9x10° 4.2x10° 4.2x10° 1x10® 1x10°®
Formaldehyde 0.008 0.006 0.011 0.003 0.003
Benzene 0.06 0.05 0.43 0.1 0.03
Cadmium 0.00007 0.00004 0.00003 0.0003 0.00002
Nickel 0.00013 0.00007 0.00012 0.001 0.00005
Lead 0.00051 0.0001 0.00015 0.0003 0.0005
Chromium VI 0.00015 0.00012 0.0002 0.0015 0.0001
Nitrosodi methylamine 0.0001 0.000072 0.000086 0.00005 none
Nitrosodiethylamine 0.000066 0.000044 0.000048 0.00001** none

Note: * — average data of the annual cycle, ** — calculated MPC.

A completely different situation is observed if we compare
the actual level of pollution in each of the studied settlements
with a safe level of exposure, the equivalent of which is the
reference concentration [7, 8]. Almost all identified

compounds are characterized by hazard indices at levels
above 1, which indicates their hazardous nature and the
likelihood of developing harmful effects, which increasesin
proportion to the excess of thisindex (Table 2).

Table 2:Hazard indices of carcinogenic substancesidentified in the atmospheric air of the cities of Chelyabinsk,
Tyumen, Yekaterinburg

Carcinogen MPC excessratio [The multiplicity of exceeding reference concentrations, HQ
Chelyabinsk Y ekaterinburg Tyumen Chelyabinsk Y ekaterinburg Tyumen
Benz(a)pyrene 6.9 4.2 4.2 6.9 4.2 4.2
Formaldehyde 2.7 2 3.7 2.7 2 3.7
Benzene 0.6 0.5 4.3 2 17 14.3
Cadmium 0.23 0.13 0.1 3.5 2 15
Nickel 0.13 0.07 0.12 2.6 14 2.4
Lead 1.7 0.33 0.5 1.02 0.2 0.3
Chromium VI 0.1 0.08 0.13 15 12 2
Nitrosodimethylamine 2 1.44 1.7
Nitrosodiethylamine 6.6 4.4 4.8

To compare the degree of total atmospheric air pollutionin
settlements with a different industry profile, we used such a
criterion as the total pollution indicator (the sum of the ratios
of thereal concentrations of compounds to their MPC taking
into account the hazard class of the substance). Subject to
hygiene standards for carcinogens taken into account, the
permissible total pollution indicator is determined at 10.97.
By this criterion, al indicated settlements are characterized
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by increased general pollution (Table 3).
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Table 3:Integral indicators of air pollution by carcinogensin the cities of Chelyabinsk, Tyumen, Yekaterinburg

Carcinogen Integral Pollution Index Permissible total
Chelyabinsk Y ekaterinburg Tyumen
Benz(a)pyrene 8.62 5.25 5.25 125
Formaldehyde 2.96 222 4.07 111
Benzene 0.67 0.55 4.78 111
Cadmium 0.29 0.17 0.13 1.25
Nickel 0.16 0.09 0.15 1.25
Lead 212 041 0.62 1.25
Chromium VI 0.12 0.1 0.17 1.25
Nitrosodimethylamine 25 18 2.15 1.25
Nitrosodiethylamine 8.25 55 6.0 1.25
) 25.69 16.09 23.32 10.97

The air quality in the city of Chelyabinsk is the most
hazardous one, with an integrated indicator of total pollution
with carcinogenic substances at the level of 25.69. A dlightly
lower generalized indicator of pollution has been observed in
Tyumen (23.32). The total air pollution in the city of
Y ekaterinburg equals 16.09. Moreover, the largest share of
the contribution to the formation of total pollution is due to
the level of concentration of substances such as BP,
formaldehyde, nitrosamines, benzene and lead.

Thus, the indicators we determined indicate that the
maximum permissible level of total pollution is exceeded by
a factor of 1.46-2.34, depending on the nature of industrial
development. Such a multiplicity of exceeding atmospheric
air pollution indicators, according to experts, alows us to

determine the existing level of the studied carcinogenic
substances as unacceptable and its hazard degree as
moderately hazardous (Chelyabinsk, Tyumen) or dlightly
hazardous (Y ekaterinburg).

Analyzing the data presented, it is easy to notice that the
applied evaluation criteria made it possible to characterize
the quality of the air environment, which is important for
solving environmental issues. Unfortunately, the issues of the
qualitative and quantitative hazard of existing pollution
directly to people remain open.

We tried to solve this problem by calculating the
carcinogenic risks and hazards for individual compounds and
their sum (Table 4).

Table 4:Carcinogenic risk of air pollution in the cities of Chelyabinsk, Tyumen, Y ekaterinburg

Carcinogen Aerogenic individual carcinogenic risk

Chelyabinsk Y ekaterinburg Tyumen
Benz(a)pyrene 7.6x10° 4.6x10° 4.6x10°
Formaldehyde 10.5x10° 7.9x10° 1.4x10*
Benzene 4.6x10* 3.9x10* 3.3x10°
Cadmium 12.6x10° 7.2x10° 5.4x10°
Nicke 3.1x10° 1.7x10° 2.9x107°
Chromium VI 1.8x10° 14.4x10™ 2.4x107°
Lead 6.1x10° 1.2x10° 1.8x10°
Nitrosodimethylamine 1.4x10° 10.1x10™ 1.2x10°
Nitrosodiethylamine 2.9x10° 1.9x10° 2.1x10°
T 6.8x107 4.9x10° 9.2x1073

The calculation of the individual carcinogenic risk (ICR)
for each carcinogen that is ingested by inhalation was
performed by multiplying the carcinogenic potential factor of
the substance by the average daily dose of its effect on the
human body (exposure); the total carcinogenic risk was
determined by adding up the values of the ICR of each
carcinogenic substance.

According to experts, the ICR of the inhalation effect of
most substances (BP, lead, cadmium and nickel) on the urban
population can be classified as low, the effect of which is
insignificant and does not reguire any management
interventions to reduce it (Table 4). As for other compounds
(formaldehyde, benzene, chromium V, nitrosamines), the
carcinogenic risk from their exposure is estimated by experts
as average, which cannot be considered acceptable and
requires dynamic monitoring and determination of sources
with subsequent analysis of possible harmful effects. In
general, according to experts, the data in Table 4 alow
ranking the identified hazardous substances by carcinogenic
risk, according to which, nitrosamines and chrome make the
largest contribution to the total carcinogenic load, which
formsacarcinogenic risk, and for conditions of Tyumen, also
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benzene. Determining the sources of these compoundsin the
environment, according to experts, argues the need to
implement appropriate local risk management measures by
reducing their release and the level of aerogenic load on the
body.

Besides, the obtained data, according to experts, indicate
the need for monitoring the content of these substancesin the
air of the studied cities, where these substances are the most
common ones and can be viewed as pollution criteria.

In order to determine the social burden on the population
living in the studied settlements from exposure to chemical
carcinogens, it is possible to calculate the population
carcinogenic risk, which reflects the additional (to the
baseline) number of cases of neoplasms due to contact with
these compounds, by multiplying the ICR by the size of the
population that is influenced by this substance.
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V. DISCUSSION

In global practice, according to the experts participating in
the survey, risk is most often assessed by mortality rates and
cancer rates. However, the experts emphasize that, despite
the importance of these criteria, they do not give the
opportunity to fully assess the risk associated with the action
of the whole complex of environmental pollutants.

International experience in risk assessment indicates the
need to take into account those environmental pollutants that,
without carcinogenic properties, can be significantly harmful
and toxic to the population. The experts emphasize that many
environmental factors that do not directly cause any changes
in the body can serve as a baseline, which leads to increased
sensitivity to other simultaneous or later effects, as well asa
change in the nature or severity of the pathological process.
Besides, non-cancer effects, unlike cancer, can be reversible.
Some changes in the functional state of the body occur
immediately, while others present later. This fact, according
to the experts, makes it necessary to carefully take into
account the time factor, in particular, the action of
background factors, the direct influence of which is difficult
to detect by itself. The task becomes even more difficult due
to the fact that, as one of the respondents (Grigory N.) noted,
"the range of changes in the state of health caused by the
influence of environmental factors is very wide, from
changesin the functional state and homeostasis of the body to
chronic types of pathology".

Thus, according to the experts, the main directions of
anayzing the risk to public health from environmental
factors today are similar to those used in traditiona
epidemiological studies and are carried out both by assessing
the influence of environmental factors (concentration of
pollutants) and the effect of their impact on public health. To
obtain adequate results, according to the experts interviewed,
it is also necessary to take into account social, housing and
meaterial living conditions, the level of medical care and other
biomedica factors.

Unfortunately, according to the experts, reliable methods
for a comprehensive assessment of the simultaneous
exposure to humans of many environmental factors,
especidly factors of a diverse nature, have not been
developed so far, possibly due to the complexity of
accounting methods and the very large total number of
interrelated factors.

According to the experts, in environmental risk assessment
studies today, the problems that are characteristic of all
medica and environmental studies remain unresolved. In
particular, this refers to the problem of extrapolating
toxicological data to low levels, typical for read
environmental situations. The problem of transferring data
obtained in an experiment on animals to humans has not been
resolved. Methodological approaches to accounting for the
complex multifactorial nature of the influence of harmful
environmental factors (effects of potentiation, synergism,
etc.) have not been sufficiently devel oped.

At the same time, in spite of al the difficulties, the
methods of environmental risk analysis developed today are
an essential step necessary for understanding the mechanisms
of the influence of harmful environmental factors on public
health. The mathematical apparatus used can significantly
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increase the probability of the estimates obtained.

However, the problem of errors and inaccuracies, which
are laid directly on the base of criteria, based on which the
calculations are performed, has not yet been solved. An
extremely urgent and undeveloped problem today is the
creation of an adequate new base of criteria for risk analysis
based on molecular level criteria used for population
analysis.

VI. CONCLUSION

Finally, we can draw the following conclusions.

1. An analysis of the air environment of the cities under
study showed significant stable atmospheric pollutionin each
of them with chemical carcinogenic compounds.

2. According to the MPC criterion and theintegral indicator
of total pollution, the most hazardous is the quality of
atmospheric air in cities with a predominant metallurgical
industry, while according to the risk criterion, the greatest
hazard to the population has been calculated in cities with a
predominant petrochemical industry.

3. The analysis of carcinogenic risk indicators showed that
athough the ICR of inhalation exposure of most substances
can be classified as low or medium, the total carcinogenic
risk that is created by the studied compounds is considered
high for the health of the population living in these
settlements, regardless of industrial profile of cities, and
requires the adoption of measuresto reduce it.

The results of the study confirmed the hypothesis that the
carcinogenic risk indicators would be most useful when
conducting a hygienic assessment of the effects of
carcinogens in different territories, at different observation
times, before and after any environmenta or health-related
measures.

ACKNOWLEDGMENT

The study was financially supported by the Russian
Foundation for Basic Research in the framework of the
research project No. 18-010-00545 “Monitoring of
management systems for the implementation of forestry
natural resources management applications”.

REFERENCES

1. E. Kryukova, N. Bodneva, T. Sribnaya, N. Filimonova, O. Vershinina,
“The Development of the Restaurant Business in Russia”, Journal of
Environmental Management and Tourism, 10(2), 2019, pp. 412-419.

2. B. Mustafayeva, S. Kaltayeva, A. Saparova, E. Alimkulova, M.
Kulbayeva, “The Impact of Agricultural Environmental Pollutions on
the Population’s Quality of Life. The Experience of Kazakhstan”,
Journal of Environmental Management and Tourism, 10(1), 2019, pp.
161-170.

3. K.O. Nurgaliyeva, A.U. Amirova, A.S. Nurtazinova, “The Green
Economy in Market-Oriented Countries: The Case of Kazakhstan”,
Journal of Environmental Management and Tourism, 9(5), 2019, pp.
1019-1029.

4. AA. Makosko, AV. Matesheva, “O
tendentsiyakhrasprostranennosti ek ol ogi cheskiobusl oviennykhzaboleva
niivsledstvietekhnogennogozagryazneniyaatmosfery” [On the trends in
the prevalence of environmentally caused diseases due to technogenic
pollution of the atmosphere]. Innovatsii, 10(168), 2012, pp. 98-105.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication


https://www.openaccess.nl/en/open-publications

10.

11

12.

13.

14.

15.

16.

17.

18.

Features of the Medical and Environmental Assessment of the Carcinogenic Risk of Air Pollution of
Industrial Centers

A.F.  Kolpakova, R.N. Sharipov, F.A. Kolpakov, “O
rolizagryazneniyaatmosfernogovozdukhavzveshennymichastitsami = v
patogenezekhronicheskikhneinfektsionnykhzabolevanii” [On the role of
air pollution by suspended particles in the pathogenesis of chronic
noncommunicable diseases]. Shirskiimeditsinskiizhurnal, 33(1), 2018,
pp. 7-13.

H. Chen, M.S. Goldberg, “The effects of outdoor air pollution on
chronic illnesses”, McGill Journal of Medicine, 12(1), 2009, pp. 58-64.
L.A. Shirkin, T.A. Trifonova, “Tekhnogennyesistemyiekologicheskii
risk” [Man-made systems and environmental risk]. Vladimir:
1zd-voVladim. gos. un-ta, 2011, p. 79.

D.P. Purohit, N.A. Siddiqui, A. Nandan, B.P. Yadav, “Hazard
Identification and Risk Assessment in Construction Industry”,
International Journal of Applied Engineering Research, 13(10), 2018,
pp. 7639-7667.

R. Ramesh, M. Prabu, S. Magibalan, P. Senthilkumar, “Hazard
Identification and Risk Assessment in Automotive Industry”,
International Journal of ChemTech Research, 10(4), 2017, pp. 352-358.
B.K. Lyon, B. Hollcroft, “Risk assessments: Top 10 pitfalls and tips for
improvement”, Professional Safety, 57(12), 2012, pp. 28-34.

N. Paltrinieri, L. Comfort, G. Reniers, “Learning about risk: Machine
learning for risk assessment”, Safety Science, 118, 2019, pp. 475-486.
Y.M. Rogatnev, V.N. Scherba, O.S. Nazarova, T.A. Filippova, O.N.
Dolmatova, “Spatio-Temporal Zoning of the Urban Lands’ Functioning
for Ensuring the Sustainable Development of the City”, Journal of
Environmental Management and Tourism, 10(1), 2019, pp. 210-219.
V.N. Bashkin, “Ekologicheskieriski. Raschet, upravienie, strakhovanie”
[Environmental risks. Calculation, management, insurance]. Moscow:
Vysshayashkola, 2007, p. 360.

A. Forman, S. Schwartz, “Guidelines-Based Cancer Risk Assessment”,
Seminarsin Oncology Nursing, 35(1), 2019, pp. 34-46.

P. Irigaray, D. Belpomme, “Cancer and the Environment: Mechanisms
of Environmental Carcinogenesis’, Encyclopedia of Environmental
Heslth (Second Edition), 2019, pp. 492-502.

N. Murphy, V. Moreno, D.J. Hughes, L. Vodicka, M. Jenab, “Lifestyle
and dietary environmental factors in colorectal cancer susceptibility”,
Molecular Aspects of Medicine, 69, 2019, pp. 2-9.

R.W. Field, B.L. Withers, “Occupational and Environmental Causes of
Lung Cancer”, Clinicsin Chest Medicine, 33(4), 2012, pp. 681-703.
Yu.A. Rakhmanin, S.M. Novikov, T.A. Shashina, “Rukovodstvo po
otsenkeriskadlyazdorovyanasel eniyaprivozdei stviikhimi cheskikhveshch
estv, zagryaznyayushchikhokruzhayushchuyusredu” [Guidance on
assessing public health risk from exposure to chemicals that pollute the
environment]. M oscow:
Federal nyitsentrGossanepidnadzoraMinzdravaRossii, 2004, p. 143.

Retrieval Number: D8799118419/2019©BEIESP
DOI:10.35940/ijrte.D8799.118419
Journal Website: www.ijrte.org

9111

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



