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ABSTRACT. Dydetsyldymetylammonium chloride (DDAC) is used as a raw material in the chemical industry for the production of some
insecticidal, fungicidal and aldehydic preparations and disinfectants in which it is an active ingredient.

Aim of the Research. To establish a scientific substantiation for DDAC indicative safe exposure level (ISEL) in the workplace air by ana-
lyzing and summarizing the bibliographic data about the degree of DDAC danger.

Methods. To establish a scientific substantiation for DDAC occupational exposure standard the following properties were analyzed: its
physical and chemical characteristics; LDs,(lethal dose) for oral and dermal exposure; LCs, (lethal concentration) for inhalation expo-
sure; irritant and sensitizing properties; NOAELs (no-observed adverse effect level) for DDAC were determined in sub-acute and sub-
chronic experiments under different conditions of exposure as well as its long-term effects.

The calculation of DDAC ISEL in the workplace air was performed using equations which make allowance for the toxicity properties of
the preparation when it is administered to laboratory animals through different routes.

Results. DDAC is an imported product used as an active ingredient in the production of certain pesticides and disinfectants.

DDAC falls into the category of non-volatile substances: its vapor pressure is <Ix10~ Pa at 20° C, at 5(°C — 2,3x10* Pa (US 1SC)
When introduced into the gastrointestinal tract, the substance is classified as moderately dangerous — Category 3 (in accordance with
Globally Harmonized System of Classification and Labeling of Chemicals / GHS / United Nations, New York and Geneva, 2017) and
has a mild skin-resorptive effect (Category 4, GHS). Its adverse local impact on the skin has been identified. The substance LCs, after
inhalation exposure is 70 mg/m’ (Category 2, GHS). DDAC produces marked irritant action on the skin and conjunctiva of rabbits
(Category1B, GHS). Erythema, crust and swelling were recorded on skin. Burns, corrosion, acute keratoconjunctivitis were observed
when the substance got onto conjunctiva. No sensitizing effect of the preparation was found (not classified, GHS). The cumulative prop-
erties of the substance are incomplete. NOAELSs were determined in sub-acute and sub-chronic experiments after oral, dermal and
inhalation exposure. The most affected organs and systems are skin, eyes, gastrointestinal tract, liver. Mutagenic, carcinogenic, embry-
otoxic, teratogenic and toxic effects on the reproductive function are not limiting harmful criteria.

Calculation of the value of DDAC ISEL in the workplace air was conducted by the equations of regressive dependence, which take into
consideration the parameters of acute toxicity. Making allowance for the degree of its hazard and the risk of developing the pathology of
general genesis under the effect of the substance, the recommended ISEL value in the workplace air is 0.2 mg/m>, aggregate state “a”
with the mark “protection of eyes and skin is necessary”.

Key Words: dydetsyldymetylammonium chloride, DDAC, ISEL in the workplace air, insecticides, disinfectants.

Introduction. Measures to combat synan-
thropic insects and pathogenic microflora are
aimed at ensuring sanitary and epidemiological
welfare of the population and are essential
means to maintain appropriate hygienic condi-
tions in the areas of human activities. Therefore,
it is of vital importance to study how to deter-
mine the degree of safety of disinfectants which
are used for their designated purposes.

At present in Ukraine dydetsyldymetylam-
monium chloride (DDAC) is in use. This sub-
stance has a wide spectrum of action as well as
selective biological activity in fighting synan-
thropic insects, phytopathogenic fungi, clams
and virulent pathogens. DDAC is used as a raw
material in the chemical industry for the pro-
duction of insecticidal, aldehydic, bactericidal
and fungicidal agents. It is used to control
synanthropic insects in everyday life, to protect
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wood and products made of wood from insects
and microorganisms. It is also used to protect
crops from fungal diseases as well as to destroy
algae and other weeds in water bodies. DDAC
is also used as a substance having bactericidal
and antiviral effect. Therefore, it is contained
as an active ingredient in some disinfectants
(microbiostates, viricides, tuberculocides,
antiseptics and deodorants) which are used to
treat various surfaces in different areas of
human activity, such as walls, floors, dishes,
rugs, medical devices, swimming pools etc.

In Ukraine, the substance is not produced,
its occupational exposure standard is not
developed. The urge to develop dydet-
syldymetylamonium chloride ISEL in the air is
due to the need to exercise control over its safe
content in the workplace air while using pesti-
cides and disinfectants developed on its base.
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Calculations of the substance occupational
exposure standard were performed on the basis
of the data about DDAC toxicological proper-
ties acquired in the process of information
retrieval using scholarly libraries abstract (ref-
erence) database.

The Aim of the Research. To analyze and
summarize current data on the degree of
DDAC danger while using it for its intended
purpose; to provide a scientific basis for its
ISEL in the workplace air.

Methods and Materials. Analytical review
of scientific publications was performed using
scholarly libraries abstract (reference) database
and a text database of methodological and bio-
logical publications PubMed.

Results and Discussion. The information
search of scientific publications made it possi-
ble to obtain information about DDAC physi-
cal-chemical and toxicological properties, on
the basis of which calculations were made to
determine its occupational exposure standard
[1-22].

Physical-chemical parameters. DDAC
belongs to quaternary ammonium compounds
by its chemical structure [1, 2]. Chemical
name — N — didecyl — N, N-dimethylammo-
nium chloride, empirical formula C,,HCl,
structural formula

N,

N
cr

Abbreviation for didecyldimethylammoni-
um chloride is DDAC. CAS RN 7173-51-5.
Molecular weight is 362.08 g/mol. DDAC 98.2 %
is a light yellow solid substance with an aro-
matic odor. Relative density is D, — 0,902.
Surface tension is 27.0 mN/m at 20° C (sample
solution 1 g/1 of aqueous solution). Vapor pres-
sure is <1x102Paat 20° C, at 50° C —2.3x 10* Pa.
Volatility: extremely low. The octanol / water
partition coefficient is log Kow = 0.41 at 20° C.
Water solubility: pH 2.2 — 500 g/1 at 20° C;
pH 9,2 — 500 g/1 at 20° C, in organic solvents
(at 20° C): acetone > 600 g/1; methanol > 600 g/1;
octanol > 250 g/1.

Technical DDAC (<80 %) is a lightyellow
liquid substance with a characteristic odor; pH
at 25°Cis 6.8 - 6.9 (29.5 % aqueous solution).
Density at 20° C is 0.95 g/cm?. Solubility in
water at 20° C is 650 g/1. Vapor pressure is 1.24
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10 ® mm Hg at 21.6° C. Stable in organic sol-
vents for 14 days.

Toxicological Properties. When adminis-
tered through the gastrointestinal tract, DDAC
belongs to moderately dangerous substances —
Category 3 (according to the Globally
Harmonized System of Classification and
Labeling of Chemicals / GHS / United
Nations, New York and Geneva, 2017). LD,
after oral exposure for rats is 84 mg/kg accord-
ing to some data, and 238 mg/kg according to
other data; for mice, it is 268 mg/kg [3, 2]. The
symptoms of intoxication for rats and mice
were similar: from a significant decrease in
spontaneous motor activity to complete
immobility. Macroscopic examination showed
irritation of the intestinal mucosa. Species sen-
sitivity is not significant.

DDAC (65%) has a skin-resorptive effect.
When applied epicutaneously its LDs, for rab-
bits is 3342 mg/kg (Category 4 according to
GHS). There was an adverse local effect on the
skin [2]. Upon dimethylammonium chloride
intake LKy, is 70 mg/m? (Category 2 accord-
ing to GHS).

In the process of information retrieval, it
was found that the substance is not volatile, its
vapor pressure is <1 x 102 Pa at 20° C, at 50° C
it is 2,3 x 10* Pa (US ISC); it has high surface
activity and is sprayed only in large drops of
MMAD > 40 um size |2, 3]. DDAC (80%) has
marked irritant effect on the rabbits’ skin and
conjunctiva (Category 1 in accordance with
GHS) causing burns (corrosion) [1-10]. No
sensitizing effect of the compound on guinea
pigs was revealed by Magnusson and Kligman
method while performing skin tests (not classi-
fied according to GHS) [1-10]. The cumula-
tive properties of the substance are not signifi-
cant [2-10]. Noobserved effect levels for
DDAC were determined in subacute experi-
ment after oral, dermal and inhalation expo-
sure [2-16]. When the substance was adminis-
tered to rats through the gastrointestinal tract
for 28 days NOAELwas 2.5 mg/kg. During a
90-day oral toxicity study, it was estimated that
NOAEL for rats is 46 mg/kg of body weight per
day. Taking technical DDAC (80.8%) with
fodder at doses of 0, 30, 60 and 90 mg/kg dur-
ing the period of 21 days caused in Beagle dogs
impaired gastrointestinal function, and weight
loss. NOEL for dogs is 60 mg/kg.

Under the conditions of subchronic expo-
sure, the NOEL was slightly lower. It was
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found that NOEL for dogs was 15mg/kg when
they took DDAC for 90 days with fodder.
Taking DDAC with fodder by CD-1 mice on a
daily basis for 90 days at doses of 100, 300, 600
1000, and 3000 ppm caused a decrease in body
weight and death of animals. NOEL for mice
was determined at 600 ppm.

High doses of technical preparation
(80.8%) which was administered through gas-
tric catheter to Beagle dogs for 8 weeks (doses
of 7.5, 15, 30 and 60 mg/kg) caused their
death, symptoms of intoxication and defecato-
ry disorder. There was a lot of mucus in their
fecal masses. NOAEL — 7.5 mg/kg. When
0.6% aqueous solution of DDAC was applied
to skin for 5 days, its NOAEL was 2.5 mg/kg.
The same NOAEL value was when a com-
pound in the form of 0.3% aqueous solution
was applied to skin for 2 weeks.

Swelling, erythema, epidermitis, dermatitis,
spot hemorrhage, vascular degeneration and
skin ulcers were observed in Sprague-Dawley
rats whose skin surface was exposed to DDAC
aqueous solution in amounts of 2, 6 and
12 mg/kg for 13 weeks (6 hours exposure,
5 times a week).

After 90-day application of the preparation
to the skin, NOAEL for systemic toxicity was
12 mg/kg/day, and NOAEL for local effect was
2 mg/kg/day.

Studies have been conducted to determine
the DDAC toxicity when administered to the
organism as aerosol through the respiratory
system of Sprague-Dawley rats in concentra-
tions of 0.15+0.15 mg/m?, 0.58+0.40 mg/m?,
3.63%1,56 mg/m? for 2 weeks. The mass medi-
an aerodynamic diameter of DDAC aerosols
was 1.86 um, and the geometric standard devi-
ation was 2.75 um. In groups exposed to high
concentrations, a decrease in body weight of
2.6 g was observed, whereas in the control
group an increase of 25.8 g after the first 3 days
was observed. There were no changes in hema-
tological and biochemical parameters of
blood. There were slight changes in the
amount of differentiation of bronchoalveolar
cells and cell damage in the fluid of bron-
choalveolar contents in groups of animals
which were exposed to the preparation in high
and medium concentrations. Although infil-
tration of inflammatory cells of interstitial
pneumonia was partially observed, fibrosis in
the lungs was not detected when exposed to
medium and high concentrations. DDAC

TOXICOLOGY OF PESTICIDES

UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2020

NOAEL for rats was determined as 0.15 mg/m?
[11,12].

The inhalation toxicity of DDAC aerosol
was studied in Sprague-Dawley rats in cham-
bers for 13 weeks at concentrations of 0.11,
0.36, and 1.41 mg/m? The mass median aero-
dynamic diameters of the acrosol were 0.63 um,
0.81 pm, and 1.65 um, while the geometric
standard deviations were 1.62, 1.65, and 1.65
in groups with low (0.11+ 0,06 mg/m?), mid
(0,36 + 0,20 mg/m?) and high (1,41+0,71 mg/m?)
concentrations of exposure respectively. The
average body weight of males was 35% lower
while that of females 15% lower in the high
concentration group (1.41+0.71 mg/m?) com-
pared to the control group. While testing the
fluid of bronchoalveolar lavage, it was found
that the amount of albumin and lactate dehy-
drogenase was within the normal range.
Infiltration of inflammatory cells and intersti-
tial pneumonia, as well as lung weight increase
were observed at exposures to mid and high
concentrations of DDAC. However, no serious
histopathological disorders in the lungs,
including proteinosis and/or fibrosis, have
been identified. Based on the results of
changes in body weight and lungs, NOAEL for
rats was defined as 0.11 mg/m? [13].

The study of the DDAC toxicity properties in
a chronic experiment was performed on three
species of animals: rats, mice and dogs [2 —
10,15]. Sprague-Dawley CD rats took the
technical preparation (80.8%) with fodder for
104 weeks at doses of 300, 750 and 1500 ppm.
Decrease in body weight and feed intake, as
well as pathology of mesenteric lymph nodes
(hemosiderosis and histiocytosis, blood in the
sinuses) were noted at 1500 ppm exposure dose
of DDAC. DDAC NOEL for rats in general
toxicity terms is 750 ppm (27 mg/kg).

CD-1 mice took technical DDAC (80.8%)
with fodder for 18 months in amounts of 100,
500 and 1000 ppm. A decrease in body weight
and feed intake were observed in animals at 1000
ppm. NOEL for male and female mice in terms
of systemic toxicity was defined as 500 ppm.

Clinical symptoms of intoxication (hyper-
salivation, vomiting, abnormal fecal masses),
weight loss, periodical albumin, total protein
and cholesterol decreased levels in blood
serum, as well as erythrocytes, hemoglobin and
hematocrit drop in peripheral blood were
observed in Beagle dogs which were exposed to
DDAC through catheter in the amount of 3, 10
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or 30 mg/kg per day during the period of 1 year.
DDAC NOAEL for dogs in terms of systemic
toxicity was defined as 10 mg/kg, in terms of
local reaction — 3 mg/kg.

The carcinogenic properties of DDAC have
been explored in 3 animal species: rats, mice
and dogs. Sprague-Dawley CD rats received the
substance with fodder at doses of 300, 750, and
1500 ppm for 104 weeks. CD-1 mice were given
the preparation with fodder in the amount of
100, 500 and 1000 ppm for 18 months. Beagle
dogs received the substance through gastric
catheter in the amount of 3, 10 or 30 mg/kg per
day for 1 year. No carcinogenic effect was
detected: NOAEL after chronic DDAC expo-
sure was 32-41 mg/kg per day for rats, 76-
93 mg/kg per day for mice, and 10 mg/kg per
day for dogs.

The mutagenic effect of DDAC was not
detected either in vitro or in vivo tests (Ames
test, with or without microsomal activation /
fraction S-9 / on Salmonella typhimurium; in
Chinese hamster ovary cells, in rats hepato-
cytes of unplanned DNA synthesis, induction
of chromosomal aberrations in mouse bone
marrow cells and induction of micronuclei in
mouse bone marrow cells).

No negative effect of DDAC (80.8%) on the
reproductive function of Sprague-Dawley rats
(CD) in the two generations test was found.
The animals received the substance with fod-
der at doses of 10, 30 and 52 mg/kg. Cortical
adrenal hypertrophy was observed at the maxi-
mum dose in females of the Fo generation. A
decrease in body weight and an increase in
spleen mass was observed in the F1 generation.
No change in reproductive function was
recorded. DDAC NOEL in terms of systemic
toxicity was determined as 32 mg/kg [15].

When introduced through catheter into the
CDBR Sprague-Dawley rats which were 6
tol5 days pregnant (doses 1, 12.5 25, 37.5, and
50 mg/kg), DDAC (80.8%, solvent — Milli-
pore deionized water) in higher doses caused
respiratory malfunctions (polypnoea, dysp-
noea) and decreased feed intake. There was an
increase in post-implantation mortality, a
decrease in fetal body weight at a dose of
50 mg/kg. NOAEL for the maternal rats was
12.5 mg/kg, for the fetus — 37.5 mg/kg.
According to other authors, NOAEL for
females in terms of systemic toxicity was
1.0 mg/kg [2]. When the preparation was
administered to 6 to 15 days pregnant rabbits in
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high doses (12 and 32 mg/kg), symptoms of
intoxication and abortions were observed.
NOAEL for pregnant female rabbits was
4 mg/kg, for fetuses — 12 mg/kg [2, 3].

DDAC is a highly ionic compound. Studies
in rats proved that 85 — 90% of the preparation
is excreted within 24 hours through the gas-
trointestinal system, and 2.6 — 3% — through
the urinary system. In animal tissues, less than
1% of the substance is found. DDAC metabo-
lism by intestinal microflora results in the for-
mation of hydroxylation products of an alkyl
chain and involves the oxidation of 2 decyl side
chains in the form of derivatives of hydroxy-
and hydroxyketone compounds. In the body of
females, the metabolism of the substance is
faster than in males.

Approximately 0.1% of the dose of DDAC
aqueous solution penetrates the skin when
tested for 24 hours in human cells culture
(in vitro). The amount of radioactive substance
in the dermis and epidermis was 9.41% of the
dose applied to the skin.

Thus, analysis of the bibliographic data
about DDAC toxic properties proved that
DDAC produces a marked irritant effect on
the skin and conjunctiva. The substance
belongs to moderately toxic substances in
intragastric action while it is low toxic at der-
mal exposure. It does not have sensitizing or
cumulative properties. Mutagenic, carcino-
genic, embryo toxic, teratogenic effects and
toxic effect on reproductive function are not
limiting harmful criteria.

The calculation of DDAC ISEL in the
workplace air was performed using the equa-
tions that take into account the parameters of
toxicity of the preparation depending upon
different routes of its intake by laboratory ani-
mals, in accordance with the “Methodological
Guidelines for Establishing Indicative Safe
Exposure Levels of Harmful Substances in the
Workplace Air” (“Metodicheskih ukazanij po
ustanovleniju orientirovochnyh bezopasnyh
urovnej vozdejstvija vrednyh veshhestv v voz-
duhe rabochej zony”) (P. 4000-85 from
04.X1.1985) and the formulas given in the sec-
tion “Substantiation for Indicative Safe
Exposure Levels (ISEL) of Pesticides in the
Workplace Air When They are Used in
Agriculture” of Methodological Guidelines for
Hygienic Evaluation of New Pesticides, Kyiv,
1988  (“Obosnovanie  orientirovochnyh
bezopasnyh urovnej vozdejstvija (OBUYV) pes-
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ticidov v vozduhe rabochej zony pri ih prime-
nenii v sel'skom hozjajstve” (Metodicheskie
ukazanija po gigienicheskoj ocenke novyh pes-
ticidov, Kiev, 1988) [2, 3].

The formulas by which the calculation of
DDAC ISEL in the workplace air was per-
formed are given in Table 1.

The parameters in the formula were calcu-
lated in accordance with the following data:
Lim,, was derived from the equation: Ig Lim,
(mg/m?) = 0.62 x Ig CLs, (mg/m?) - 1.08.

The figures given in the formula were calcu-
lated according to the following data: Limg,
was determined by the equation: 1g Limg,
(mg/m?) = 0,62 x 1g 70 - 1,08 = 0,07 Lim,;, =
1,17 mg/m?

SF is a relationship between CLs,/Limch
and Css (species sensitivity coefficient) in
accordance with MU (Recommended Prac-
tices) No. 1599-77,

Where CL50 is 70 mg/ m?

CLso/ Limch = 59.83 — corresponds to 3
points,

Css = 1.0 — correspondsto 2 points

SF=3x2=6

According to the calculations, the value of
ISEL is at 0.195 mg/m?.

TOXICOLOGY OF PESTICIDES

As can be seen from the above data, the
value of DDAC ISEL in the workplace air is
calculated by different formulas and ranges
from 0.195 to 0.47 mg/m>. The arithmetic
mean of the presented ISEL values is
0.276 mg/m?>, the ISEL geometric mean is
0.246 mg/m?3. Recommended DDAC ISEL in
the workplace air is 0.2 mg/m?, aggregate state
"a", marked “protection of eyes and skin is
necessary”. The mass concentration of DDAC
in the workplace air is determined by the pho-
tometric method (the range of quantitative
determination of concentrations from
0.1 mg/m? to 1.0 mg/m?).

Conclusions

1. Based on DDAC toxicity parameters
under different conditions of laboratory ani-
mals’ exposure to the substance, it belongs to
Category 1 substances in accordance with
GHS.

2. The DDAC limiting harmful criteria are
its marked irritant effect on the skin and con-
junctiva, as well as acute inhalation action.

3. The recommended DDAC ISEL in the
workplace air is 0.2 mg/m3, aggregate state
“a”, marked “protection of eyes and skin is
necessary”.

Table 1
Formulas for calculating DDAC ISEL

Equation ISEL mg/m?
1. ISEL = 0.002 x LDs, per os 0.47
2.1g ISEL = 0.58 Ig LDy, per os - 1.96 0.26
3.1g ISEL = 0.47 IgLDs, per os + 0.11 IgLDs; derm - 2.02 0.36
4.1g ISEL = 0.52 IgLLD5;, per os + 0.04 IgL.D5, derm + 0.04 Ccum - 2.13 0.2
5.0.467 IgL D5, per os + 0.06 IgL D5, derm + 0.04 Ccum - 2.12 0.25
6. Y =exp (0.58 InLDs, per os - 4.51) 0.26
7.Y = exp (0.47 InLDs, per os + 0.11 InLDs, derm - 4.66 0.30
8.Y =-exp (0.52 InLDs, per os + 0.1 Ccum - 4.9 0.21
9.Y =exp (0.46 InLds, per os + 0.06InLDs, derm + 0.1 Ccum - 4.87) 0.26
Where: LDs, per os = 238 mg/kg

LDsy derm = 3342 mg/kg

Ccum > 5

The calculation of DDAC ISEL in the workplace air was performed using a formula for organic sub-

stances which have general toxic effect:

10. ISEL = estimated Limch/ SF (SF — safety factor).

UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2020




ORIGINAL RESEARCH

TOXICOLOGY OF PESTICIDES

The autors declare that there are no conflicts of interest.

1. Registered Data Dossier. Helsinki, Finland: European
Chemicals Agency. Available at: http://echa.europa.eu/
search-chemicals.

2. Directive 98/8/EC Concerning the Placing of Biocidal
Products on the Market. The Inclusion of Active Sub-
stances in Annex I to Directive 98/8/EC. Italy, June 2015.
URL: http://dissemination.echa.europa.eu/Biocides/ Active
Substances/0067-08/0067-08 Assessment Report.pdf

3. Didecyldimethylammonium Chloride. Europa EU. URL:
http://dissemination.echa.europa.eu/Biocides/ActiveSubsta
nces/0067-08/0067-08 Assessment_Report.pdf.

. Electronic resource. URL: http://www.regulations.gov/

. US National Institute of Medicine. National Center for
Biotechnology Information. Compound summary. Didecyl
Dimethyl ~ Ammonium.  URL:  https://pubchem.
ncbi.nlm.nih.gov/compound/didecyl dimethyl ammoni-
um_chloridesection=Top.

6. Electronic resource. — URL: https://pubchem.ncbi.
nlm.nih.gov/ compound /ddidecyl dimethyl ammonium
chloride#fsection=acute-Effects.

7. The toxicity data was from the legacy RTECS data set in
ChemIDplus. Electronic resource, URL:
https://chem.nlm.nih.gov/chemidplus/sid/ 0007173515.

8. Biocide Didecyldimethyl Ammonium Chloride, DDAC.
Didecyl Dimethyl Ammonium Chloride SDS MSDS Sheet.
URL: http://finoric.com/msdssheet/ddacbiocidedidecyl-
dimethylammonium chloride.htm.

. Didecyldimethylammoniumchloride. California Environ-
mental Protection Agency. URL: http://www.cdpr.ca.gov/
docs/risk/toxsums/toxsumlist.htm.

10. Toxicol Research — 2017. — Jan 33(1) — P. 7-14. doi:
10.5487/ TR.2017.33.1.007. Epub, 2017. Jan. 15. URL:
https://www.ncbi.nlm.Nihgov/pubmed/28133508

11. Kim Y. S., Lee S. B. (2017). Didecyldimethylammonium
Chloride (DDAC) is used in many types of biocidal prod-
ucts including tableware, carpets, humidifiers, and swim-
ming pools, etc. In spite of increased chances of DDAC
exposure through inhalation, inhalation studies on the tox-
icity of DDAC. Toxicol Research, — Vol. 33. — Nel. — P. 7-
14. URL: https: //www. ncbi. nlm.nih.gov /pubmed/
25343015

12. Ohnuma A. (2010) Didecyldimethylammonium chloride
induces pulmonary inflammation and fibrosis in mice.
Experimental and Toxicologic Pathology, — Vol. 62. —
No6. — P 643-51.

13.Kim Y. S., Lee S. B, Lim C. H. (2017). Effects of Didecyl-
dimethylammonium Chloride (DDAC) on Sprague-
Dawley Rats after 13 Weeks of Inhalation Exposure.
Toxicol Research, Jan; 33(1), P. 7-14. URL:
https://www.ncbi.nlm.nih.gov/pubmed/28133508.

14. Jung-Taek Kwon, Hyun-Mi Kim, Pilje Kim & Kyunghee
Choi (2014). Didecyldimethylammonium chloride induces

W B

Nel

REFERENCES

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2020

oxidative stress and inhibits cell growth in lung epithelial
cells. Molecular and Cellular Toxicology — Vol. 10 — Nel, —
P. 41-45. URL: https:/link.springer.com/article/10.1007/
$13273-014-0005-z.
Didecyldimethylammonium Chloride. Electronic resource.
URL: http://www.cdpr.ca.gov/docs/risk/toxsums/toxsum-
list.htm.
Dezinficirujushhie sredstva bez hlora. Djul'bak DTBL.
[Chlorine-free disinfectants. Dyulbak DTBL].
Instrukcija Ne 002/1 po primeneniju sredstva dezinficiru-
jushhego s mojushhim effektom TEJJA-2 na predprijatijah
pishhevoj 1 pererabatyvajushhej promyshlennosti
[Instruction Ne002/1 for the application of TEYA-2 disin-
fectant with a washing effect at food-producing and pro-
cessing enterprises]. Moscow, 2018, 13 p. (in Russian).
Stepan S. Safety data sheet. BTC 1010 — 80%. URL:
http://echa.europa.eu/search-chemicals.
Pasport Bezopasnosti. Dezinficirujushhee sredstvo Wetrok
SintoCleanHN [Safety Data Sheet. Disinfectant Wetrok
SintoCleanHN]. URL: http://echa.europa.eu/search-chemi-
cals.
Safety Data Sheet. Parhem. Didecyl Dimethyl Ammonium
Chloride. URL: http://echa.europa.eu/search-chemicals.
Safety Data Sheet. Disinfectant DSC Fopte Desifoam AQ/
DR. SCHNELL GMBHF & CO. KgaA. URL:
http://echa.europa.eu/search-chemicals.
Maklakov A. S. (2009). Preparat na osnove chetvertichnyh
ammonievyh soedinenij dlja dezinfekcii obektov veteri-
narnogo nadzora. [The preparation on the basis of quater-
nary ammonium compounds for disinfection of objects of
veterinary supervision]. (Phd Thesis), Moscow. URL:
http://medical-diss.com/veterinariya/  preparation-on-
basics-hetver-tichnyh-ammonievyh-soedineniy-dlya-disin-
fectant-objects-veterinary-control Neixzz50AzbQy87 (in
Russian).
Popov N. I. Maklakov A. S. (2008). Toksikologicheskaja
harakteristika preparata Smejk® [Toxicological character-
istics of Smejk® preparation]. Veterinarija [Veterinary
Medicine], Moscow — Ne4, — P. 50-54. URL: http://med-
ical-diss.com/ veterinary / preparation-on-basics-hetver-
tichnyh-ammonievyh-soedineniy-dlya-disinfection-
objects-veterinary-control Neixzz50AzbQy87 (in Russian).
Metodicheskiie ukazaniia po ustanovleniiu oriien-
tirovochnyh bezopasnyh urovnei vozdeistviia v vozduhe
rabochei zony [Methodological guidelines for establishing
indicative safe levels of exposure to harmful substances in
the workplace air], Moscow, 1985, 19 p. (in Russian).
VNIIGINTOKS (1988). Metodicheskie Ukazanija po
Gigienicheskoj Ocenke Novyh Pesticidov [Methodological
Guidelines for Hygienic Evaluation of New Pesticides],
Kyiv. — P 36-39 (in Russian).




60

ORIGINAL RESEARCH
TOXICOLOGY OF PESTICIDES

TOKCHKOJOITTYHE OBIPYHTYBAHHA TTTEHIYHOIO HOPMATHBY
JHUIEINTHTIHMETHIIAMOHIN XJIOPHTY Y IIOBITPI POB0Y901 30HH
IL.T. XKwminvko, B.M. Boponina, C.C. Céimauii, J1.O. Pydas
JII «Haykosuii yenmp npeeeHmueHoi moKcukonoeii, xap1ogoi ma Ximiunoi 6e3nexu
imeni axademixa JI.1. Medseds Minicmepcmea oxoporu 300poe’s Ykpainu» m.Kuis, Yipaina

PE3FOME. Bemyn. Jludeyuadumemunamoniii xnopud (DDAC) sukopucmogyemucs 6 SK0cmi CUpOSUHU 8 XIMiYHil npoMucio80cmi
npu 8UpoOHUUMEI dessKuX IHCeKMUuuOHuxX, (yHeiuuoHux, arboeeionux npenapamie i de3uHikyiouux 3acobie aK diloua petosuHa.
Mema docaioncens. Ha ocrosi ananizy ma yzazanvhenns oanux aimepamypi wjodo cmynens nebezneunocmi DDAC naykoeo o0TpyH-
myeamu tioeo opicHmogHo-0e3neyruil pieens enaugy (ObPB) y nosimpi pobouoi 30Hu.

Mamepiaau i memoou. Jlns o0rpynmyeanns eicieniunoeo nopmamuey DDAC y nogimpi po6o4oi 301U anarizyeanu ioeo Qizuxo-
Ximiuni xapaxmepucmuiu, JI/ s, 3a nepopanvtoi ma depmanshoi dii, JIK sy npu ineansyitinomy Haoxo0xcenui 0o opeanizmy, nodpas-
Hiotoui ma cencubinizyroui enacmugocmi, ecmanoeneri NOAEL pevosunu 6 nideocmpomy i cyOXpoHiuHOMY eKnepumMenmax 3a pisHux
wiAsXie Ha0xo0duceHHs 00 opeanizmy, giddareHi eexmu.

Pospaxynok eéeaununu O5PB DDAC y nogimpi po6ouoi 301U npogedero 3a pigHAHHAMIU, SKi 6paX08YIOMb NAPAMemMpU MOKCUYHOCHI
npenapamy 3a pi3HUX WAAXie HA0X00JceHHs 00 OP2aHi3MY Aa00PAMOPHUX MEAPUH.

Pesyavmamu. DDAC — imnopmosana npodykuis, euxopucmosyemocs K 0iroua pe4oguna npu 6UpoOHUUMEI 0esKux necmuyuoHux
ma Oe3uHgikyrouux 3acobis.

DDAC siorocumocs do Heaemkux pewosun: muck napie <Ix107 ITa npu 20 °C, npu 50°C - 2,3x 10 Ia (US 1SC).

Tlpu 66edenni 6 winyHKOBO-KUWIKOBUI KAHAA iH KAdcuMiko8aHull K NOMIpHO Hebesneunuii — 3 kameeopis (3eiono 3 Globally
Harmonized System of Classification and Labeling of Chemicals /GHS/ United Nations, New York and Geneva, 2017), éoa00ie crabogu-
Dadceroro WKipHo-pe3opomusHoro diero (4 kameeopis, GHS ). Bussaero iioeo ecnpusmaueuii micyesuii enaug Ha wikipy. JIK50 pewosu-
HU npU [HeanAyiliHOMY WAAXY HAOX00cenHs 00 opeanizmy — 70 me/m> (2 kameeopia, GHS). DDAC npossise supadceny noopasnioroHy
0ir0 Ha wKipy i cauzo8i oboaonku o4ell kpoaig (1B kamezopis, GHS). Ha wikipi siomivanu nosey epumemu, cmpynu, Haopsk. Oniku,
KOpo3ito, 20cmpuii KepamokoH 1oHKMUsIm cnocmepiean npyu nNOMpanasHui Ha cau3o6i 06oaonku oueil. He susisneno cencubinizyronoi oii
npenapamy (ne kaacugixyemocs, GHS). Kymyaamueni enacmugocmi pewosunu He supaxceri. Bemanosaeni NOAEL y nideocmpomy i
CYOXPOHIMHOMY eKCHepUMEHmAax npu NepopanbHoMy, 0epMANbHOMY MA IH2ANAYIIHOMY WASAXAX HA0X00dcerHs 00 opeanizmy. Haibinbw
Ypadceri opeany ma cucmemu — WKipa, oui, WAyHK0BO-KUWKO08UL mpakm, newinka. MymaeeHHuil, Kanyepo2eHHuil, eMOPioOmOoKCUYHULL,
mepamoeeHHUil e(pekmu ma MoKCcu4Ha 0ist Ha penpooyKmueHy QYHKUYiI0 He € AiMImMyuUMU Kpumepismu WKioaueocmi peuoguHu.
Pospaxynok eeaununu ObPB DDAC y nogimpi po6o4oi 30Hu npogedeno 3a piGHAHHAMU PeePeciliHoi 3aAeHCHOCI, W0 8PAX08YIMb
napamempu eocmpoi moxcuurocmi. bepyuu do ysaeu cmynins lioeo Hebe3neku, pusik po3sumKy namonoeii 3aeanbroeo eeHesy 3a Oii
pexosutu, pexomendosana eeauduna OBPB é nosimpi pobouoi 3omu na pisni 0,2 me/M’, aepecamuuii cman «a», 3 NO3HAUKOIO
«nompebye 3axucmy oueil i WKipu».

Karouosi caosa: dudeyunroumemunamoniii xaopud, DDAC, OBPB y nosimpi pobo4oi 30Hu, incekmuyudu, desingixyro4i 3acoou.

TOKCUKOJIOTUYECKOE OBOCHOBAHUE THTUEHHUYECKOIO HOPMATHUBA
JMIENTHTITHMETHIIAMMOHRHA X/I0PHJIA B BO3YXE PABOYEH 30HbI
IL.T. Kmunvko, B.M. Boporuna, C.C. Ceemaniit, JI1.A. Pydas
Tl «Hayunviii yenmp npeeHmueHol moKcuK002Uy, NUWEesol U Xumu4eckoli 6e30nacHocmu
umenu akademuxa JI.U. Meoseds Munucmepcmea 3dpasooxparenus Yxpaunv», e. Kues, Yxpauna

PE3IOME. Bsedenue. Juoeyurdumemunammonuii xaopud (DDAC) ucnoavzyemcs 6 Kauecmese coipbs 8 XUMUHECKOU NPOMbIUACH-
HOCIMU NPU NPOU3B00CHIBe HEKOMOPbIX UHCEKMULUOHBIX, (YHeUUUOHDIX, A1b0e2UOHUX NPenapamos u 0e3uHQUUUPYIOuUX cpedcme 6
Kauecmae delicmgyiouye2o seujecmad.
Ileav uccaedosanuii. Ha ocrose ananusa u 0606wenus dannoix aumepamypsi o cmenenu onaciocmu DDAC Hayuno obocrosams e2o
OpuUeHmuposouHo besonackbili yposers gozoeiicmeus (ObYB) 6 6030yxe paboueii 30HbL.
Mamepuaavt u memoodot. J1na obochosanus eueueruueckozo Hopmamusa DDAC 6 6030dyxe paboyeii 30Hbl aHAAUZUPOBANU €20 PU3U-
Ko-Xumuueckue ceoiicmsea u moxcuxonoeuueckyro xapaxmepucmuxy (JIs, npu nepopanvrom u depmansiom deiicmeuu, JIKsy npu
UH2ANSIUUOHHOM NOCIYNACHUU 8 OPeaHU3M, pazdpaxcaioujue u cencuduausupyouue ceolicmea, NOAEL eewjecmea 6 nodocmpom u
CYOXPOHUHMECKOM U XPOHUMECKOM IKCNePUMEHMAX NPU PA3AUMHbBIX NYMAX NOCHYNACHUS 8 OP2AHU3M, OMOateHHble IPdeKmbl).
Pacuem eeauyunvr ObBYB DDAC 6 603dyxe paboueii 30Hbl npoeedeH no ypasHeHUsIM peepeccuoHHOl 3a8UCUMOCU, KOMOpble Y4HUMbl-
8al0M NApamempsl MOKCUMHOCIY NPenapama npu paziuHsiX nymsx nOCIYynAeHUs 8 0P2aAHU3M AA00PAMOPHBIX JCUBOMHBIX.
Pesyavmamot. DDAC — umnopmuposantas npooyKyuiL, UCoab3yemas 6 Kauecmee 0elicmayiole2o 8euiecmad npu npou3e00cmee HeKomo-
DbiX necmuyudnbix u Oesunguyupyiouux cpedcms. DDAC omuocumes k nenemyuqux sewjecmeam. Jasnenue napa <Ix10 ITa npu 20 C,
npu 50°C — 2,3 x 107 Ia (US ISC). Ilpu esederuu 6 sceny0ouno-KuteuHbiii KaHA 01 KAACCUPUUUPOBAH KAK YMEPeHHo Onackblii — 3
kamezopus (coenacto Globally Harmonized System of Classification and Labeling of Chemicals / GHS / United Nations, New York and
Geneva, 2017), obaadaem c1aboBbipadsceHHbIM KOJCHO-pe30pomueHsiM deiicmeuem (4 kameeopust, GHS). Boisenero ezo Hebnazonpusimtoe
go3deiicmeue Ha koxcy. JIKs) eeujecmea npu ureanayuonHom nymu nocmynierus 6 opeanusm — 70 me/m* (2 kamezopus, GHS). DDAC oka-
3bl6aem BbipadcerHoe pasopaxcarouiee delicmeue Ha KOXCY U causucmble 06010uKku ena3 kpoaukos (1B kameeopus, GHS). Ha kooce
omMmeuany nosenenue Ipumemsl, cmpynos, omek. Odicoeu, Koppo3uto, OCHPblil KepamoKOHBIOHKIMUSUM HAGA00aAU NPU NOCMYRAEHUU
DDAC Ha causucmote obonouxu 2na3. He eviagnero cencuburusupyroueeo deticmeust (e kaaccuguuyuposar, GHS). KymyasmueHoie c80ii-
cmea gewjecmaa He guipadicernl. Yemaroenerv: NOAEL 6 nodocmpom u cy6XpoHuMeckom kcnepumerme npu nepopasbHom, 0epMansHoM U
UHeANAYUOHHOM HymsIX nocmynaenus 6 opeanuzm. Haubonee wygcmeumenshbie opeansl u cucmemsl Kojica, 2Aa3a, Jceny00uHO-KUEeUHbL
mpakm, newerv. MymazeHHbiil, KanyepoeeHHblil, IMOPUOMOKCUMECKULL, mepamozeHHbiil Agghermpl u mokcuueckoe oelicmaue Ha penpooyK -
MUBHYIO (DYHKUUIO He ABASIOMCS AUMUMUDPYIOWUMU KPUMEPUIMU 8peOHOCU Beuecmad.
Pacuem seaununvt OBYB DDAC 6 6030yxe paboueli 30Hbl nP08e0eH0 NO YPAGHEHUSM PeePecCUOHHOU 3aA8UCUMOCHIU, YUUMbIBAIOUUX
napamempot ocmpoii mokcuunocmu. IIpunumas 60 6HUMaKUe cmeneHs e2o ONACHOCMU, PUCK PA38UMUS HAMOA02UU 00Uje20 2eHe3a
npu gozdeticmeuu eeuwjecmea OBYB & 6030yxe paboueii 30mbl, pexomendyemea na yposhe 0,2 me/m?, aspeeammoe cocmosnue «a», ¢
NOMemKOIl «HYJcoaemcs 6 3aujume 2na3 u Koxucu».
Karouesvie caosa: dudeyundumemunammonuii xaopud, DDAC, OBYB 6 6030yxe padoueii 30Hbl, uHcekmuyudHbie cpedcmea, 0e3uH-
puyupyrouue cpedcmea.
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