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TECHNOLOGY FOR WATER PURIFICATION FROM RESIDUES OF
DRUGS AND PLASTIC

Purpose. The main purpose of the article is to develop a technology for water purification from residues of oil-
fat-cream containing drugs, in particular technology and a technological scheme for purifying urban (municipal)
wastewater from plastics and residues of drugs. Methodology. The studies were carried out based on the analysis of
scientific sources and reporting data on the availability of drugs and plastics in the water of Ukraine, European
countries, and the USA. Findings. The authors present the results of a comprehensive review of issues related to the
determination of the availability of drugs in various waters, their concentrations and the most dangerous drugs-
toxicants. Medicines and plastics can accumulate not only in humans and animals, but also in sea and river fish, etc.
The presence of drugs and plastic in the body can have a negative impact on the health. The treatment facilities in
Ukraine and the world are not sufficiently adapted for the detection of drugs and plastics and their purification.
Originality. The authors of this material conducted studies to determine the content of plastic in drinking tap water
in Dnipro and Zaporizhzhia cities. Drinking water from the tap contains less plastic particles than bottled water of
the famous Ukrainian trade brands. The work developed technological schemes for the purification of industrial
wastewater from pharmaceutical enterprises for the manufacture of creams, ointments, oils and other products for
treatment and cosmetic purposes. Structures and methods for purifying water from these pollutants have been pro-
posed, which had not been previously used at water purification stations, but successfully apply in other industries.
Practical value. The use of environmentally efficient technologies in Ukraine will allow obtaining high-quality
drinking water, but it will require re-equipment and reconstruction of water treatment plants. Major funding should
be provided by corresponding articles. Currently, in Ukraine (even in Kyiv) there are no stations for the purification
of drinking and waste waters, which would use modern technologies and facilities, but high-quality water is the
health and life of people.

Keywords: wastewater treatment; drinking water treatment; plastic in wastewater and drinking water; drugs in
wastewater; new sources of drinking water; technological scheme for water purification; concentration of hazardous
drugs in water

Introduction Monitoring water quality in various countries
of the world has shown that water is contaminated
with drugs and plastics to one degree or another,
but especially water is contaminated near all major
cities. Traces of drugs and plastic lead to the emer-
gence of unknown diseases. For a long time, it was
considered that after using the medications com-
pletely destroyed. It has now been established that
more than half of the drugs consumed leave the
body in a biologically active form, i.e. practically
do not lose their properties. In large quantities they
enter sewage and, from there, sources of drinking
water.

Today there is an intensive pollution of the
Earth and its waters with medical preparations and
plastic. In the course of research in recent years, a
large number of medical, veterinary drugs and
plastics have been found in many ecosystems of
the globe and even in such distant areas as the Arc-
tic and Antarctica.

In our opinion, if you do not take serious
measures, the harm from drugs may exceed their
benefits. It is necessary to switch to the production of
environmentally friendly medicines and to improve
the methods and technology of water purification.
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There are currently no treatment facilities that
can remove metabolites of drugs or other unregu-
lated pollutants, such as personal care products.
Metabolites of drugs are polar water-soluble sub-
stances, which are formed as a result of physical
and biochemical processes [13]. The chemical re-
actions of metabolites in the aquatic ecosystem are
still not fully understood. It should be borne in
mind that drugs are initially developed with high
biological activity, and, as a rule, they have high
resistance in the environment. Since in many cases
they are not biodegradable, even a low concentra-
tion of drugs and their metabolites can accumulate
in the body of people, animals and fish [15].

There are a large number of ways in which
drugs enter the surface waters. The main ones are:
wastewater from pharmaceutical plants, municipal
(municipal) treatment facilities, hospitals and land-
fills.

Today, the process of drug release into the en-
vironment through municipal wastewater treatment
plants is best studied. It was established that not
only the toilet, but also the bath and the washing
machine serve as a source of pollution of lakes,
rivers and oceans by flushing residual medicinal
creams, lotions, ointments and gels into the sewage
system [4]. The so-called active ingredients of
pharmaceutical ingredients fall into drains and po-
tentially pollute water and soil. Such substances
include steroids (for example, cortisone and testos-
terone), acne preparations and other drugs. It is
also noted that, in contrast to internal use, external
medicinal products washed with water contain
non-metabolizable drugs in their full form [8].

The concentration of drugs is different, but
generally small, but scientists are seriously con-
cerned about the possible consequences of pro-
longed use of even small doses of drugs with
drinking water.

The greatest danger from the presence of drugs
in water is that all these chemicals are consumed
together. Researchers do not know what effect
combinations of pharmaceuticals have on the body.

Purpose

The problem of drinking water quality worries
millions of people in Ukraine and the world, re-
gardless of the regions in which they live.

The purpose of this article is to analyze the
presence in Ukraine and the world of the residual
amount of drugs in water, as well as develop the
technology and provide a technological scheme for
purifying water from oil-fat-cream containing
drugs and, on the basis of global and personal ex-
perience, and also provide technology for cleaning
municipal wastewater.

Methodology

Wastewater from drug manufacturing plants are
formed [9]:

— in the preparation of raw materials;

— in technological processes of obtaining in-
termediate and finished products;

— at regeneration and utilization of solvents;

— at water purification of gas emissions;

— in the processes of filtration, extraction,
chemical cleaning of drugs;

— when washing equipment, etc.

Tables 1 and 2 show the amount of industrial
wastewater and their characteristics, which are
formed during the preparation of some common
medicinal preparations [9].

Findings

The highest contamination is characteristic of
uterine and concentrated solutions, the discharge of
which into the sewer system is unacceptable. In
particular, the concentrated solution formed during
the production of amidopirin is characterized by a
COD equal to 64000 mg/dm?, the dry residue is
40000 mg/dm?, the dilution threshold for the de-
struction of the color is 1: 250.

The nomenclature and quantity of products
produced by enterprises for the production of med-
icines, as a rule, are not constant, but change dur-
ing the year and even in a shorter period, therefore
it is impossible to determine the composition of
wastewater, which would be constant and charac-
teristic of the enterprise as a whole [9].

The analysis of the cost structure of wastewater
treatment once again confirmed the important con-
clusion that mechanical purification is to some ex-
tent the cheapest method, and therefore the most
profound wastewater treatment by mechanical
methods is always advisable [5].

This conclusion primarily requires that the
technology and equipment for the retention of me-
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chanical inclusions from wastewater provide the
maximum retention of coarse impurities to reduce
the dry mass of the raw sludge and, accordingly,
associated problems. (Pig. 1) For trapping fat, plas-
tic [11,12], pieces of fat, etc., we use
filtering machines — arc sieves, OSO centrifugal
sieves, flat screens, etc. [5].

The sizes of the filtering holes vary widely:
from 20 mm (gratings at pumping stations) to 0.07-
0.1 — 1.0 mm (arc sieves, screens, etc.). Slot-
shaped sieves with trapezoidal openings are in-
stalled on the strainers, which are not clogged by
suspended wastewater particles [5].
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Table 2

Characteristics of wastewater of production enterprises of fat-containing substances (common sewage).

View pH Fat,. Glycerol, Petrol, BOD COD,
products mg /1 mg /| mg /| mgO2 / dm3 mgO2 / dm3
Oil extraction 7 200 180-300 1200 1500
Hydrogenation 5 100 200 250
Refining 9 20 000 40 000 50 000
Margarine 9 7000 1400 15 000
Mayonnaise 8 16 000 33000 38 000
Soap making 10 20 000 20 000 10 000 120 000
Glycerol and LCD 6 150 200 500 600
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As a result of purification of rainwater and in-
dustrial wastewater from petroleum products and
suspended solids, we [5] found that using pumping
equipment before sewage treatment plants leads to
emulsification of petroleum products in the com-
mon sewage volume, which increases the time of
their gravitational separation and, accordingly, to
clean the load on the filters. These findings can be
fully attributed to the purification of fat-oil-cream-
containing drugs. In addition, the presence of fat in
water reduces the solubility of oxygen, which ad-
versely affects the purification of water, especially
by biological methods.

Originality and practical value

Further, wastewater (Pig. 1) in the technologi-
cal chain is fed to an oil-fat-cream trap with coa-
lescent thin-layer blocks (Pig. 2 — photo). If
a conventional oil trap has a cleaning effect of
about 30-40% for separating lubricants, oils, petro-
leum and petroleum products, the proposed oil-fat-
cream trap already has a cleaning effect of about
60-75%. This was confirmed by laboratory (pilot)
tests in which animal fats, petroleum jelly, coolant,
oil products, and other hydrophobic substances
were used as wastewater pollutants.

Wastewater supply

v

Strainers

(arc screen, OSO screen and others.)

v
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Sludge - for disposal

on asphalt concrete plant

Oily fat-cremo trap
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Additive reagents (coagulants,
flocculants, regulators, pH,
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v
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v
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N

Purified water

Foam product

v
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—
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Pic. 1. Technological scheme of industrial wastewater treatment from
oil-fat-cream-containing drugs (proposed)
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Pic. 2. Oil-fat-cream trap with thin-layer
coalescent blocks

One of the effective methods of wastewater
treatment from hydrophobic contaminants, includ-
ing oils, esters, petroleum products and other sub-
stances is PCM - flotation (physico-chemical
method) with dispersed air and gas bubbles [5].
The result of this process in different conditions
depends on the size of the air bubbles: with a de-
crease in their diameter, the cleaning efficiency
increases.

There are several types of flotation. The most
common is the method of pressure flotation, in
which fine air bubbles are formed due to changes
in the partial pressure of the water-air solution ob-
tained by pre-saturation of water with air under
pressure of 4-5 atm. This method is considered to
be the most effective, as it provides a fairly stable
dispersed composition of air bubbles, but it also
has its drawbacks.

Another method is impeller flotation, in which
the dispersion of air is carried out with the help of
an impeller. The air is drawn from the atmosphere
into the zone of its action and is crushed into small
bubbles. Many designs of impeller dispersants are
known, but the designs in which the impeller ro-
tates inside the stator are most interesting.

Impeller flotation has found wide use of miner-
als, in the field of wastewater treatment, the use of
this method is still limited. Research on the use of
impeller flotation to extract fat from wastewater
generated during the washing of wool was con-
ducted at the «NIl VODGEO» (integrated scien-
tific research and design and technological institute

of water supply, sewerage, hydrotechnical struc-
tures and engineering hydrogeology) [5]. The ef-
fect of fat extraction reache 94% with a duration of
treatment of 1 hour. Due to the high content of sur-
factants (soaps, fatty acids) in wool-rich water, up
to 87% of water can be transferred to the froth
product.

The studies of the application of this method
for sewage treatment of meat processing plants are
known [18].

It is noted that in the two-chamber flotation
machine M6 (Mekhanobr developer), with the du-
ration of wastewater treatment for 15 minutes, the
effect of water purification from fat reached 70%,
by suspended substances — 64%.

Extensive studies of the application of this
method for the treatment of wastewater of fish fac-
tories were conducted at the Petersburg University
of Civil Engineering, a high degree of extraction of
fats (99%) and suspended substances (86.5%) was
established.

In all these works, studies were carried out on
flotation machines manufactured by industry for
the enrichment of mineral resources.

Thus, in our technological scheme we use flota-
tion units of two types — pressure and impeller. To
improve the efficiency of flotation treatment of
industrial wastewater after pharmaceutical compa-
nies, we recommend the addition of various rea-
gents:

— pH regulators, determined experimentally;

— coagulants and flocculants — for the for-
mation of hydrophobic complexes in order to in-
crease the efficiency of the process, determined
experimentally;

— oxidizers (for example, hydrogen peroxide
H202), which contribute to the oxidation of many
drugs [4]; the concentration of the dosage of the
reagent is determined experimentally.

Our industrial tests at a railway enterprise for
deep cleaning of oily waste water using 2-stage
flotation (pressure and impeller) with additional
treatment on filters with urethane foam (1st stage)
and on adsorption filters (stage 2), allowed reduce
the oil content from 20,000 to 0.05 mg/dm? [5].

As noted above, our and foreign municipal
(city) wastewater treatment plants do not have fa-
cilities for separating and treating water from plas-
tic and residues of drugs. We have attempted to
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develop a technology and technological scheme for
the treatment of municipal (urban) wastewater
treatment (Pig. 3) and drinking water (Pig. 4) for the
population from the above-mentioned pollution.

For the separation of coarse contaminants in
wastewater, the stations have standard gratings of
various designs with openings no more than 16
mm, in other countries the openings size was
changed to a smaller one (about 6-10 mm). At the
same time, the size of the plastic coming with wa-
ter for cleaning can be as a human hair [5].

The authors of this material conducted studies
to determine the content of plastic in drinking tap
water in the cities of the Dnipro and Zaporizhia.
For example, drinking water from the tap contains
from 4 to 10 particles of plastic per liter of water,
the size of which exceeds 100 microns, that is, the
average thickness of a human hair. And in bottled
water of well-known trademarks «Morshinskay
and «<BUVETTE» contains from 49 to 102 parti-
cles of plastic per liter of water [5].

We propose, after gratings, to put vibrating or
inertial screens on which slit-like sieves with hole
sizes from 0.07 to 0.25 mm will stand. Such slotted
sieves will be able to trap not only plastic, but also
coarse sand. In order to save electricity, instead of
vibrating or inertial screens, fixed [2, 11] arc sieves
can be installed (Pic.5).

We propose to place vibrating or inertial
screens after the gratings, on which slit-like sieves
with hole sizes from 0.07 to 0.25 mm should stand.
Such sieves are capable of not only plastic, but
also coarse sand. In order to save electricity, in-
stead of vibrating or inertial screens, fixed [2, 11]
arc sieves can be installed (Pig. 5).

Slit screen stainless steel screens are used as
flat maps, arc screens and centrifuges for dewater-
ing, filtration washing, drying and sorting of vari-
ous bulk and lump materials. They are used in the
mining, chemical and food industries [17]. They
are made of profiled trapezoidal grates, arranged in
parallel on the transverse stiffening ribs or on the
connecting pins. Stainless steel grade 12 x 18H10T
or its analogues are used as the material. The slot
size varies from 0.07 to 20 mm.

The company «ROTO-SIEVE» (Sweden) pro-
duces rotating sieves for pre-treatment of
wastewater. This equipment has been successfully
used in many countries [16].

Receiving cameras
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Vibrating screen with
slit screens for
plastic trapping 20,1 mm
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Plastic For recycling
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Sand traps Hydrocyclone
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Pic 3. Technological scheme
of purification of municipal (urban)
waste waters from residues
of drugs and plastics (proposed)
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Pic. 4. Technological scheme of purification
of drinking water from the residues
of drugs and plastic (proposed)

For the purification of waste and drinking water
from the remnants of medicines we have chosen
chemical methods [4, 8, 12]. Chemical water puri-
fication is used in cases where the release of con-
taminants, including drugs, is possible only as
a result of a chemical reaction between the impuri-
ty (drug) and the reagent, with the formation of
new substances that are easily removed from the
water. For such purification, oxidation reactions
are used, transfer of harmful impurities into harm-
less ones, neutralization by the ozonation method
[3, 4].

Pic. 5. Arc sieve:
1 — welded closed box; 2 — semi-cylindrical slit sieve;
3 — loading opening, 4 — metal sheet, to regulate the size of the
loading slot; 5 — screws for adjusting the gap;
6 — support from the corners; 7 — wooden wedges.

The redox potential of ozone is higher than that
of oxygen and chlorine, as a result of which it has
a higher oxidative and bactericidal effect. It should
be noted that water treatment with ozone or ultra-
violet rays almost completely supplanted chlorina-
tion at water treatment plants in many countries of
Western Europe (Switzerland, France, Norway,
etc.) [12]. In Ukraine, the use of these environmen-
tally efficient technologies is limited due to the
significant cost of retooling and reconstruction of
water treatment plants, but this must be done.

Ozonation includes both direct oxidation of or-
ganic compounds or disinfection with ozone dis-
solved in water, and oxidative processes involving
hydroxyl radicals resulting from chemical trans-
formations of salts. It is the latest processes that
are considered as new oxidation technologies. At
the same time, if the standard ozone reduction po-
tential is 2.07 V, then for hydroxyl radicals this
indicator reaches 2.8 V [8].

The formation of hydroxyl radicals as a result
of the transformation of ozone in an aqueous me-
dium increases in the presence of hydrogen perox-
ide, catalysts, activated carbon, when ozonation is
combined with ultraviolet radiation and ultrasonic
treatment [8].
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Conclusions

Currently, there is intense pollution of the
Earth’s waters with medicines and plastics. In the
course of research in recent years, a large number
of medical and veterinary drugs and plastics have
been found in many ecosystems of the globe and
even in such remote areas as the Arctic and Ant-
arctica.

Scientists from all over the world have discov-
ered various groups of drugs in rivers, lakes and
deep aquifers:

— antibiotics;
anti-inflammatory drugs;

— steroid hormones;
- contraceptives;

—cardiovascular drugs;

—antiepileptic drugs;

—drugs for weight loss and obesity fight;

—highly toxic anticancer drugs;

—cosmetics and perfumery products;

—antidepressants, psychotropic, sleeping pills;

— contrast agents used in x-ray diagnostic;

— antifungal agents.

Another environmental threat on a global scale
is the presence of plastic in various waters, includ-
ing drinking and waste waters.

There are two ways to solve these problems:

» The first is the creation of environmentally
friendly medicines, the creation of biodegradable
plastics or the prohibition of their manufacture;

» the second — the improvement of existing and
the creation of new effective methods, technolo-
gies and technological schemes for the purification
of water from medical preparations and plastics.

We have developed a technology, facilities and
a technological scheme for the purification of in-
dustrial waste pharmaceutical enterprises from oil-
fat-cream containing drugs and plastics. This tech-
nology uses high-performance mechanical cleaning
facilities — oil-fat-cream trap with coalescent thin-
layer blocks and 2-step flotation cleaning — with
pressure and impeller flotation cells (physical and
chemical cleaning).

For trapping plastic in all enterprises where
wastewater and drinking water are treated, we pro-
pose constructions — strainers (vibrating and iner-
tial screens, arc screens, etc.) with a hole diameter
from 0.07 to 0.25 mm in slit-shaped screens.

To purify water from residues of drugs at mu-
nicipal stations for the preparation of drinking wa-
ter and wastewater treatment, technologies have
been developed using chemical methods (ozone
and hydrogen peroxide).

The use of these environmentally efficient
technologies in Ukraine will allow obtaining high-
quality drinking water, but will require re-
equipment and reconstruction of water treatment
plants.
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TEXHOJIOI'TA OYUIIEHHA BOAU BI/Jl 3AJIMIIKIB JIIKAPCHBKHUX
HPEITAPATIB TA IIVTIACTUKY

Meta. OcHOBHA MeTa CTaTTi — PO3POOHTH TEXHOJIOTIIO OYUIICHHS BOJIU BiJl 3AJUIIKIB MacllOo-KHPO-KPEM BMic-
HUX JIIKiB, 30KpeMa TEXHOJIOTIF0 OYHIIEHHS MiChbKUX (MYHIIMIAIBHUX) CTIYHUX BOJ| BiJ{ IUIACTHKY 1 3QJIMIIKIB Ji-
KapchbKuXx npenapariB. Meroanka. JlociipkeHHs] BUKOHaHI HA MiJICTaBi aHaJi3y HAYKOBUX JDKEpeEJI i 3BITHUX JaHHUX
PO HAsIBHICTH JIIKIB 1 IUIACTHKY Y BoJax YKpaiHu, eBponelchkux kpaiHax, CIIIA. Pe3yabraTn. ABTOpH NpencTaB-
JSIFOTH PE3YJIBTATH KOMIUIEKCHOTO PO3IIISAY NMHUTaHb, OB S3aHNX 13 BU3HAYCHHSIM HAsBHOCTI JIIKIB Y Pi3HUX BOAAX,
X KOHIIEHTpaIii i Hail01IBpIT HeOE3MEeUHNX JTIKapChKUX MPETapaTiB-TOKCUKAHTIB. MeIUKaMeHTH H MIaCTHK MOXYTh
HAKOTIWYIYBAaTHCS HE TIIBKHU B OPTaHi3Mi JIOAeH 1 TBapHH, a § y MOPCHKIH 1 piukoBii pubi i T. 1. IIpucyTHIiCTH B Op-
TaHi3Mi JIKiB 1 IJIACTHKY HETaTWBHO BIUIMBAE Ha 370poB’s. OUHCHI ciopyan YKpaiHU Ta CBITY HEJOCTATHBO IPH-
CTOCOBaHI JUISI BUSIBICHHS y BOJI JIKiB 1 TNIACTHKY, 1i ounieHHs. HaykoBa HOBM3HA. ABTODPH Ii€i CTaTTi MPOBETH
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JIOCTIKCHHS 3 BU3HAUYCHHS BMICTY IUTACTHKY B IUTHIN BOAONPOBiAHIN Boai MicT duinpa i 3anopixoks. [Tutaa Boma
3-TIi1 KpaHa MICTHTh MEHIIIE YaCTHHOK IUIACTUKY, HiXK OYTHJIOBaHA BOJA BiIOMUX YKPaiHCHKHX TOPTOBHUX OpPEHIIB.
Po3pobmnenHi TEXHONOTIYHI CXEMH 3 OYHWIIECHHS CTIYHHX BOJ (apMareBTHYHHX MIAMPHEMCTB i3 BUTOTOBICHHS
KpeMiB, Ma3el, Macel Ta 1HIIOi MPOAYKINT A JTIKyBaHHS i KOCMETHYHUX HUTeH. 3allponOHOBAHO CIIOPYIH i METO-
I T OYWIICHHS BOJ BiJ 3a3HAYEHUX, 3a0pyIHEHb, SKi HE BUKOPHCTOBYBAIN PaHIIIe HA CTAHISIX OYHCTKU BOJ,
ajie yCITIIHO 3aCTOCOBYIOTh B IHIIMX raiy3sx npomucioBocTi. [IpakTuyna 3HauMMicTs. 3acTocyBaHHS B YKpaiHi
€KOJIOTIYHO e()eKTHBHUX TEXHOJIOTIH JO03BOJHUTH OTPUMYBATH BHCOKOSKICHY NMUTHY BOJY, IPOTE€ BUMArae mepeoo-
JaJHAHHS ¥ PEKOHCTPYKIIT BOJOOYMCHHUX CTaHLiN. J{Js 11boro moTpiOHO mepen0oaynTy BiAMOBIHI CTATTI 32 OCHOB-
HUM (iHaHCYBaHHAM. Y Hall 4ac B YKpaiHi (HaBiTh y KueBi) HeMae cTaHIiN 3 OUMILEHHS MUTHOI 1 CTIYHUX BOJ, Ha
SIKHX OM BUKOPHUCTOBYBAJINCH Cy4acHI TEXHOJIOTII 1 COPY/IH, aJle X SIKiCHa BoJa — L€ 3I0POB’S 1 )KUTTS JIIOACH.

Knrouoei cnosa: ounIeHHs CTIYHUX BOM; OYHIICHHS MATHOI BOAW; IUTACTHK y CTIYHIA Ta MUTHIA BOJAAX; JIKH
B CTIYHHUX BOJaX; HOBI JDKepela IMUTHOI BOJIM; TEXHOJIOTIYHA CXeMa 3 OYMIICHHS BOJ;, KOHIICHTpAIlisl HeOe3MeTHIX
JKiB y BOJI
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TEXHOJOI'USA OYUCTKHU BOJAbI OT OCTATKOB
JIEKAPCTBEHHBIX ITPEITAPATOB U IIVTACTHUKA

Heab. OcHOBHas LieNb CTaTbU — pa3paboTaTh TEXHOJIOTMIO OYUCTKH BOABI OT OCTAaTKOB Macllo-KHPO-KpPEM CO-
JACpIKaIUX JICKapCTB, B YaCTHOCTU TCXHOJIOTUIO OUUCTKU T'OPOACKUX (MyHI/IIlI/IHaJ'ILHI)IX) CTOYHBIX BOJ OT IINIaCTHUKaA
1 OCTATKOB JICKAPCTBECHHBIX MPEIapaToB. MeTonmca. I/ICCJ'ICI[OBaHI/IH BBITNTOJTHCHBI HA OCHOBAHUHN aHaJIN3a HAYyYHBIX
HMCTOYHUKOB U OTUETHBIX JIAHHBIX O HAJIMYHH JIEKAPCTB U TUIACTUKA B BOJIe Y KpawHbl, eBponeickux crpanax, CIIIA.
PesyabTarhl. ABTOpBI IPEACTABIIAIOT PE3YNIBTAaThl KOMIUIEKCHOTO PACCMOTPEHUSI BOIPOCOB, CBA3AHHBIX C OIpee-
JICHWEeM HaJIM4Us JISKApCTB B Pa3JIMUHbBIX BOJAaX, MX KOHIIEHTpauuii 1 HanboJiee ONacHBIX JISKApCTBEHHBIX Ipernapa-
TOB-TOKCUKAHTOB. MeIMKaMEHThI U INIACTUK MOT'YT HAKAIJIUBATHCS HE TOJBKO B OPraHU3Me JIIOJEH U JKUBOTHBIX, HO
U B MOPCKOH M peuHo# priOe u T. 1. [IpucyTcTBHe B OpraHu3Me JeKapcTB M IUIACTHKA OKa3bIBA€T HEIraTUBHOE BIIHS-
HHE Ha 370poBbe. OUNCTHBIE COOPYXEHUsI YKpPaWHbl U MHpa HEAOCTATOYHO NMPHUCIOCOOIECHBI Ul 0OHApYKEHUS
B BOJIE JIEKapCTB U IUIACTHKA, €€ ouncTky. HayyHasi HOBH3HA. ABTOPBI 3TOM CTAThU MPOBEIU UCCIEIOBAHUS IO
OTIPE/ICICHUIO COEPIKaHUs IUIACTHKA B MMUTHEBOI BOAOMPOBOAHOI Boje roponoB JlHenpa u 3anmopoxes. B nutse-
BOI BOJIC MU3-IIOJ KpaHa COACPKUTCA MEHBUIC YaCTHUI] IJIaCTHKa, YE€M B 6yTHHHpOBaHHOﬁ BOJI€ U3BECTHBLIX YKpaWH-
CKHX TOPTOBBIX 6peHJj[OB. Pa3pa60TaH1>1 TCXHOJIOTHYCCKUEC CXCMBI II0 OYMCTKC CTOYHBIX BOJ (bapMaI_leBTI/ILIeCKI/IX
HNPEANPUATHH 110 U3TOTOBJICHUIO KPEMOB, Ma3eil, Macenl U JpYrod MpOAYKIMM JUlsl JICYEHHUS U KOCMETHYECKUX Iie-
JIeit. Hpe[[J'IO)KeHbI COOPYXKCHHUA U METOABI IJIsI OYUCTKHU BOJ OT YKa3aHHBIX SanHSHeHHﬁ, KOTOPBIC HE MCII0JIb30Ba-
JIM paHCC Ha CTAaHOUAX OYUCTKHM BOJ, HO YCHCIIHO MNPUMEHAIOT B APYrux OTpacidxX IM[MPOMBIIIJICHHOCTH.
IIpakTHyeckas 3HAYMMOCTb. [IprMeHeHe B YKpanHe 3K0JI0THIECKH 3((HEKTUBHBIX TEXHOJIOTHH MO3BOJIUT IOy~
YaTh BHICOKOKaYECTBEHHYIO ITUTHEBYIO BOJLY, OJJHAKO TOTpeOyeT 1epeo0opyA0BaHuUs U PEKOHCTPYKIIUH BOJAOOUNCT-
HBIX CTaHIMH. [ 3TOro HY>KHO NPEIyCMOTPETh COOTBETCTBYIOUIME CTAaThH 10 OCHOBHOMY (DMHAHCHPOBAHHIO.
B nacrosimee Bpemst B YkpanHe (nake B Kuee) HeT CTaHIMIA 110 OYMCTKE MUTHEBOM M CTOYHBIX BOA, HAa KOTOPBIX
OBl NCIIOJIB30BAJIMCH COBPEMEHHbIE TEXHOIOTHH U COOPY)KEHHS, a BE/Ib KaUeCTBEHHAsl BOJIa — 3TO 3/J0POBBE U JKU3Hb
JIIOJIEH.

Kniouegvle cnoea: 0UUCTKAa CTOYHBIX BOJ; OYMCTKA MUTHEBOM BOJbI; IUIACTUK B CTOYHOW M MMTHEBOM BOJE; Je-
KapCTBa B CTOYHBIX BOAAX; HOBbBIC HCTOYHHUKH MUTHBEBOM BOABI, TEXHOJIOTHUYCCKAA CXE€Ma 110 OYUCTKEC BOABI, KOHIICH-
Tpanus OMMACHBIX JICKAPCTB B BOAC
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