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Abstract. Nanoparticles in the air of the working zone as a risk factor for the health of workers of various industries.
Sevalnev A.l,, Sharavara L.P., Kutsak A.V., Nefodov O.0., Zemliynyi O.A., Pisarevskyi K.I., Shevchenko O.S.
Purpose: analysis of scientific literature, summarizing data on domestic and foreign experience of assessing the
determination of nanoparticles in the air of the working zone as a risk factor for the health of workers of various
industries. The article analyzes the literature data on the study of the content of fine dust and nanoparticles in the
atmospheric air and air of the working zone of different industries. Numerous studies indicate that fine dust is
contained in the emissions of many industrial enterprises. According to the World Health Organization by level of
impact on human health, suspended particles in the air and especially in the air of the working zone belong to the
priority pollutants. Evaluation of the dust content in the air of large industrial cities is particularly relevant, because of
a large number of sources of dust emissions of various origins in urban areas. Various technological processes
contribute to the formation of fine dust and nanoparticles which pollute the ambient air and the air of the working zone.
Data on the negative impact of fine dust and nanoparticles on health of workers are presented. Attention is paid to the
problem of hygienic assessment of nanoscale dust content in the working zone air. The obtained results indicate that
today the issues of studying the physicochemical properties of nanoparticles, their toxicity to the body, analysis of
potential risks to humans, the development of an effective and reliable system for monitoring ultrafine particles in the
environment and the production environment are still relevant as for informing employees about the risks involved,
reducing and preventing harmful effects on humans. The potential negative effects on workers’ health determine the
need and opportunity for further research in this area.

Pedepar. HanouacTuHKH B NOBITpi po00o4oi 30HU K (haKTOp PU3NKY /I 3A0POB’S NMPAIIOIOYHNX Y PI3HHUX rajry3six
BupooHunTBa. CeBanbHeB A.L, IllapaBapa JLIL., Kynak A.B., Hepvonos O.0., 3emasnmii O.A., ITucapescskuii K.1.,
leBuyenko O.C. Mema po6omu: auaniz HAykogoi Jimepamypu O Y3A2albHeHHs OAHUX NpO  GIMUUSHAHUL |
3apy0idcHull 00C8I0 OYIHKU BUSHAYEHHST HAHOYACMUHOK Y NOGImMpPI pobouoi 30HU K axmopa puszuxy OJisi 300p08's
NPayieHUKi8 pi3HUX 2anysell supoOHuUymea. Y cmammi npoeedeHo auaiiz JHimepamypHux OAHUX w000 OO0CHIONCEHHS
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emicmy OpiOHOOUCHEPCHO20 MUY MA HAHOYACMUHOK 8 AmMOCQepHOMY Nosimpi ma nogimpi po6ouoi 30HU Di3HUX
eanysei supoonuymea. Hucienni 00CHioncenHs ceiowams npo me, wjo OpiOHOOUCHEPCHUL UL MICIMUMbC )Y BUKUOAX
bazamvbox nPOMUCIOBUX NIONPUEMCME. 3a pisHem 6NauU8y HA 300P08's TOOUHU 36ANHCEHT YACMUHKU 8 AMMOCHEPHOMY
nosimpi 1 ocobauso 6 nogimpi pobouoi 30HU Bceceimuvbor opeawnizayicio 0XOpOHU 300p08's GiOHOCAMbCS 00
npiopumemnux 3a6pyontoeayis. Ocobauso akxmyaibHa OYIHKA 8MICMY MUY 6 NOGIMPI 6eNUKUX NPOMUCLIOBUX MICM,
OCKIbKU HA YPOAHI308AHUX MEPUMOPISIX 3HAXOOUMUCS 6eNUKA KUIbKICMb 0Jcepen NUI0GUX GUKUOIE DIZHO20
noxoooicents. Pisnomanimui mexnonoeiuni npoyecu cnpusitoms ymeopeHHio OpiOHOOUCNEPCHO20 NULY | HAHOYACTNUHOK,
5KI 3a0pyOHIOIOMb ammocghepre nosimpst ma nosimps pobouoi 3onu. Ilpueoosmecs 0ani w000 He2AMUBHO2O BNAUBY
OpIOGHOOUCNEPCHO20 NUNY MA HAHOYACMUHOK HA 300po8's noounu ma npaywoouux. [lpudineno ysaey npobremi
2I2IEHIYHOT OYIHKU 8MICY MUY HAHOPO3MIPHO2O 0iandazony 6 nogimpi pobouoi 3ouu. Odepaicani pesyrbmamu c8iouamo
npo me, WO HA CbO2OOHI 6Ce HC MAKU 3ANUUAIOMBCA AKMYATbHUMU NUMAHHA BUBYEHHS  (DI3UKO-XIMIYHUX
enacmusocmell HAHOYACMUHOK, X MOKCUYHOCMI OJisL OP2AHI3MY, AHANIZY NOMEHYIHUX PUSUKIE 01 THOOUHU, PO3POOKU
epekmugHoi ma O0CMOGIPHOI cucmemu MOHIMOPUH2Y YAbMPOOUCHEPCHUX HACMUHOK ) HABKOJIUUWHbOMY Md
BUPOOHUYOMY — cepedosunli, 0008 ’13K06020 IHOPMYSAHHST NPAYIOIOUUX NPO HAAGHI PUBUKY, 3MEHUEHHS ma
npoinaxmuky wKionueo2o 6naugy Ha aoouny. Moowcnusi HecamugHi HACIIOKU Ol 300P08 ' NPAYIOIOYUX 3YMOBII0I0Mb

HeobXIOHICMb | OOYITbHICMb NOOANLUUUX OOCTIONCEHD Y YIll ALY 3L.

Today, one of the leading directions in the
development of world technological progress is
work on the use of nanotechnology in industry and
the creation of promising nanomaterials. In this
regard, a large number of materials appear in dif-
ferent industries, which in their composition have
particles of the nanoscale range (less than 100 nm).
Nanotechnology has not only obvious advantages,
but also carries a potential danger to human health
and the environment. The use of nanotechnology
and the emergence of new nanomaterials in
industry require a detailed assessment of the
potential risks associated with their use. The study
of occupational risks in contact with humans and
biological objects of the environment with
nanoparticles is an urgent and important task of
occupational medicine today.

Purpose: to analyze the scientific literature, to
summarize data on domestic and foreign experience
in assessing the determination of nanoparticles in the
air of the working zone as a risk factor for the health
of workers in various industries.

According to the World Health Organization by
the level of impact on human health, suspended
particles in the air and especially in the air of the
working zone belong to the priority pollutants. The
undoubted danger to human health is represented by
particles of the PM;y and PM, s fraction, which have
the ability to penetrate the thoracic section of the
respiratory system and cause a negative effect on
human health. The presence of nanoparticles in the
atmospheric air of populated areas and in the air of
the working zone of various industries is proved by
the data of domestic and foreign studies [4, 5, 15,
21, 25, 27, 40]. Numerous studies have proved the
negative effect of dust on human health [7, 34, 37, 39,
44], especially on the cardiovascular system [13, 29,
30, 38, 43], respiratory system [2, 21, 33, 42, 43], cont-
ributing to the increase in mortality from cardiovas-
cular and respiratory diseases, lung cancer [1, 8, 13].
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According to research of scientists from different
countries, suspended particles formed as a result of
motor vehicles emission, cause an increase in mor-
tality by 6% among different population groups and
increase the total amount of cases of chronic
bronchitis and asthma attacks in adults and children
as well.

Evaluation of the dust content in the air of large
industrial cities is particularly relevant, because of a
large number of sources of dust emissions of various
origins in urban areas: the operation of automobile
engines, the movement of cars along the roads, the bur-
ning of solid fuels, and various industrial enterprises.

Numerous studies indicate that dust is contained
in the emissions of many industrial enterprises: of
ferrous and non-ferrous metallurgy, construction,
mechanical engineering, electrical engineering.
Technological processes at these industrial enter-
prises result in the formation of fine dust [3, 18, 16,
19, 21, 22, 27, 41] and, accordingly, the formation of
particles of the nanoscale range is possible.

The technological processes of crushing, grin-
ding, mixing, storage and transportation of bulk
materials, melting contribute to the formation of fine
dust and dust with an aerodynamic size of less than
10 microns, which are not captured by dust cleaning
plants and contribute to the pollution of atmospheric
air and air of the working area with solid particles of
different sizes, including ultrafine [14, 18, 17, 23, 35].

The concentrations of suspended particles in the
air of the working zone are much higher than the
concentrations of these particles in the atmospheric
air due to the close proximity to the source of
formation and the use of processes of solid materials
processing. Depending on the mechanisms of for-
mation, aerosols of disintegration, formed as a result
of processing of solid materials (cutting, crushing,
grinding, grinding, etc.), and condensation aerosols,
formed as a result of cooling of vapors (melting,
welding of metal) are distinguished.

Ha ymoeax niyensii CC BY 4.0
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Numerous studies indicate that nanoparticles
cause a negative effect on the worker’s health and
can cause changes in the human body, in particular,
changes in the immune system [36], development of
cancer [40], they affect the respiratory system [31],
cause diseases of the cardiovascular system and
increase the risk of mortality from coronary heart
disease [28, 32], increase the incidence of the
urogenital and digestive system diseases, affect the
central nervous system, cause diseases of locomotor
apparatus [16, 38].

Unfortunately, nowadays, the hygienic asses-
sment of dust content in the air of the working zone
does not reflect such characteristics of dust as the
particle size, their shape, surface area, the number of
particles; this does not allow to fully determine the
amount of potential risk to human health

Today, in Ukraine and worldwide, there are no
values of maximum permissible concentrations
(MPC) for nanoscale particles of different chemical
composition, which is a serious problem in the
assessment of the level of occupational risk [12, 33].
In the case of hygienic assessment of the level of
exposure of nanoparticles in the air, foreign
scientists propose to use "test levels", namely for
metals and biologically stable dispersed nano-
particles with a density of >6000 kg/m’, the quanti-
tative concentration of particles in the range
1-100 nm should not contain more than 20 000
particles/cm’, for biologically stable dispersed
nanoparticles with a density of <6000 kg/m® — more
than 40 000 particles/cm’. However, for some nano-
materials, there are maximum allowable concen-
trations determined by leading experts of the US
Institute of Occupational Health and Safety (TiO2 —
0,3 mg/m’, carbon nanotubes and nanofibers — 0,007
mg/m’), and for other substances it is recommended
to use safety factors recommended by British
Institute for Standards for Risk Assessment [11, 12].

Today different scientists worldwide actively
conduct research of influence of nanoparticles on the
state of health of humans [34] and determination of
their presence in the air of the working zone. So, by
the group of scientists content of nanoparticles in the
air of the working zone of workers, at a receipt and
production of nanoparticles of different chemical
composition for industry was investigated. As a
result of the study, it was found that the available
concentrations of nanoparticles in the air of the
working zone can exceed the calculated MPC
according to safety factors for nanomaterials, even if
there is no excess of the existing MPC for these
substances in the usual form. Also, the results of the
study indicate the presence of a background con-
centration of nanoparticles before work and the
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presence of other chemical elements not related to
the process; this may be a consequence of internal
and external factors, that also increases the level of
risk for workers [9, 10, 16, 20, 24, 26].

According to the research, of Varivonchik D.V.
and others a hygienic assessment of the working
conditions of dentists and dental technicians was
carried out as a result of which it was established
that they are exposed to dust of the nanoscale range
of about 14 metals that make up the materials they
work with. The recommended standards for
nanodispersed dust of II-IIl hazard classes were
exceeded by 4,8 times according to the Hygienic
classification of working conditions [5, 6].

According to the results of studies of
Movchan N.A. et al.at the Institute of Occupational
Medicine of the Academy of Medical Sciences, it
was found that lead has a high level of emissions of
the nanoparticles of this element into the air of the
working zone. Almost 90 % of all sizes have sizes
from 1 to 100 nm, and their values in fractions of 5-
10 nm, 10-15 nm and 15-20 nm, the development and
implementation of preventive measures are required to
improve the working conditions of workers. area [15].

A large number of studies, which confirm the
presence of nanoparticles in the air of the working
zone of various industries and possible negative
consequences for the health of workers, necessitates
the expediency of their research, namely, the
physicochemical and toxicological properties of
nanoparticles of various chemical composition, their
effect on the human body and the development of
scientific justification of the hygienic standard of
these substances in the air of the working area.

CONCLUSIONS

1. Numerous studies of scientists indicate that
fine dust is contained in the emissions of many
industrial enterprises. Various technological proces-
ses contribute to the formation of fine dust and
nanoparticles, which pollute the ambient air and the
air of the working zone.

2. According to the World Health Organization
by the level of impact on human health, suspended
particles in the air and especially in the air of the
working zone belong to the priority pollutants.
Numerous studies indicate that nanoparticles cause a
negative effect on the worker’s health and can cause
changes in the human body, in particular, changes in
the immune system, development of cancer, they
affect the respiratory system, cause diseases of the
cardiovascular system and increase the risk of
mortality from coronary heart disease, increase the
incidence of the urogenital and digestive system
diseases, affect the central nervous system, cause
diseases of locomotors apparatus.
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3. Analysis of literary sources suggests that today
the priority scientific, research in the field of
nanoparticles  including medical, should be
considered:

- the study of the physicochemical properties of
nanoparticles, their toxicity to the body;

- analysis of potential risks for humans, the
development of an effective and reliable system for

controlling ultrafine particles in the surrounding and
production environment;

- development of a system for mandatory infor-
ming employees about existing risks in order to
reduce and prevent harmful effects on humans.

Conflict of interests. The authors declare no
conflict of interest.
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