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The basic problems concerning the treatment with hazardous waste of medicoprophylactic in-
stitutions are highlighted, new approaches to their solution are described. Group of dangerous
waste are defined and categories of persons exposed to risk of injury and infection during careless
handling are specified. Methods of disinfection of decontamination, treatment and disposal of
medical waste, as well as highly specialized equipment that can save hazardous properties of
waste generated are exposed. Keywords: medical waste, decontamination technologies, environ-
mental safety.

Binxonu jgikyBaiabHo-npodinakruunnx 3akiagiB. O.B. CibineBa. BucBiTieHo OCHOBHI
MpoOJIEMH 111010 TIOBOKEHHS 13 HEOC3MEYHUMH BiIXOAaMH JTIKYyBaJIbHO-MPOGIIAKTHUHHUX 3aKia-
B, OXapaKTepH30BAHO Cy4acHI MiAX0AHU 0 1X po3B’s3aHHs. BuzHadeHo rpynu ocoOmmBo HeOe3-
MNEeYHUX BIJXOAIB Ta 3a3Ha4eHO Kareropii oci0, sKi 3a3HAIOTh PH3UKY TpaBMaTH3My Ta
iH}iKyBaHHS MijJ Yac HEOOePEIKHOTO MOBOPKEHHS 3 HUMH. PO3KpUTO MeTou 3He3apaskeHHsl, 00-
pOOIISTHHSI Ta 3HUIIECHHS METUYHUX BIIXO/IB, a TAKOXK BY3bKOCIICIIaNIi30BaHOI TEXHIKH, SIKa MOKE
no30aBUTH HEOE3NEYHUX BIACTUBOCTEH YTBOPIOBAaHUX BIAXOMIIB. Kiwouogi cnosa: MenudHi
BIJIXO/TH, TEXHOJIOTIT 3HE3apaXKCHHS, EKOJIOTIUHA Oe3reKa.

Otxoabl JeyeOHO-IpoduaakTHYecKknx 3aBeaenuii. E.B. Cubmiesa. OcBeleHbl OCHOBHEIC
npoOnemMbl M0 OOpAILIEHUIO ¢ OMACHBIMU OTXOJaMHU JIeueOHO-MPO(UITAKTHUECKUX YUPEKACHHM,
OXapaKTepPH30BaHbl COBPEMEHHBIE MOJXOABI K X pemieHuro. OnpeneneHbl rpynibsl 0co0o omnac-
HBIX OTXOJIOB U YKa3aHBI KATETOPHH JINII, MOABEPTaAIOIINXCS PHCKY TpaBMaTH3Ma M MH(UIMpoBa-
HUSI TIPH HEOCTOPOYKHOTO OOpaIlleHHsI ¢ HUMH. PacKpbIThI MeTObI 00e33apaKuBaHusl, 00padoTKu
Y YHUUYTOXXCHUSI MEJMIIMHCKUX OTXOJIOB, a TAKXKE Y3KOCHEHaTN3UPOBAHHOTO TEXHUKH, KOTOpast
MOXET JINIIUTE ONACHBIX CBOMCTB 00pa3yeMBIX OTXOM0B. Kiiouegvlie c106a. MEIUIINHCKUE OTXO-
JIbI, TEXHOJIOTUH 00€33apaKUBaHHs, SKOJIOTHUECKast 6€30IaCHOCTb.

All medicoprophylactic institutions
(MPI), regardless of their profile and
capacity as a result of their activities
form different fractional composition
and the degree of hazard waste, includ-
ing dangerous medical waste is about
15%, others - overall not infected waste
that is removed as household, and they
do not require special precautions [1-2].

According to statistics, every year in
Ukraine 350-400 tons of medical wastes
are formed [3]. However, these data are
only statistical and do not always reflect
the real figures for the volume of gener-

ated wastes and their hazardous proper-
ties of the institutions involved in
medicoprophylactic and others whose
activities associated with this process.
Significant risk of infection (HIV in-
fection, hepatitis B, C, etc.) make up not
sanitized waste sharp objects, contami-
nated syringes, transfusion of blood,
scarifiers and more. The group of par-
ticularly hazardous wastes consists of
materials with trace amounts of cytotox-
ic/genotoxic drugs, potent, narcotic
drugs, psychotropic substances, wastes
disinfectants, solvents, materials and
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equipment content of heavy metals, ra-
dionuclides, etc. bioactive effect of
causing genetic changes and cumulative
effects on humans and the environment.

Risk groups of injury and infection
through contact with hazardous medical
waste include all of persons who en-
counter them:

- doctors, nurses, employees of am-
bulance and personnel who cleans MPI;

- MPI patients and those who pro-
vide medical care at home;

- MPI staff of support services such
as laundry, cleaning services and gar-
bage collection, and staff of facilities
for z deletion and removing waste prod-
ucts such incinerators, and other people
who sort and recycle waste;

- accidental or careless end users,
such as employees of public utilities
that garbage, and workers who use med-
ical and biomedical wastes as secondary
raw materials.

Today, virtually all medical waste are
transported to landfill disposal of solid ur-
ban waste, they accumulate in the form of
slime storages, heap dumps (an area of
over 10 hectares) without prior decontam-
ination, let alone sort them by category of
hazard. Today, virtually all medical waste
transported to landfill disposal of solid ur-
ban waste, they accumulate in the form of
slime storages, heap dumps (an area of
over 10 hectares) without prior decontam-
ination, let alone sort them by category of
hazard. Low responsibilities of individuals
and organizations (for lack of information
on environmental hazards, proper training
of medical and support staff and compli-
ance officers of local authorities) during
the treatment of medical waste also leads
to the formation of primitive dumping
sites, dumping of waste residues in ground
or collecting them in containers with of
solid waste. Therefore, epidemiological

and environmental hazards now pose a re-
al threat to human health and the environ-
ment.

In Ukraine, the main problem in the
system of management of medical
waste is the lack of legal framework, in-
stitutional conditions and a single co-
herent policy between the executive
agencies that work in the field of radio-
active waste.

Collection, extraction, processing,
decontamination and disposal of medi-
cal wastes mainly occur on the basis of
regulations for handling hazardous (or
household) waste documents regulating
the conduct disinfection measures with
the release of flows quicksilver-bearing
and radioactive waste.

There is no unified recognized clas-
sification of medical waste, so each
country identifies and integrates them
into classes or groups according to risk:
an infectious infestation, physical inju-
ry, toxic injury, radiation and environ-
mental damage in particular. Also
groups infected, toxic, radioactive,
hardly changing anatomical waste, etc.
are singled out, the danger of which is
caused by social, legal and aesthetic and
ethical reasons.

Given the danger of medical waste and
the lack of legal requirements in Ukraine
every MPI should develop internal admin-
istrative documents concerning identifica-
tion (sorting) of the flows, their collection,
temporary storage, disinfection, packag-
ing, labeling and transportation. Order of
manager should appoint responsible per-
sons who will adopt permanently organi-
zational leadership in the collection and
removal of waste in subsection of MPI,
know quantitative and structural character-
ization of waste, determine the place of
primary and intermediate waste collection,
placing racks, transport carts, determine
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the monthly and annual demand for health
and hygienic equipment, inventory, daily
monitor the availability of supply disposa-
ble containers, disinfectants and other
supplies, will conduct the appropriate rec-
ords on waste management in their busi-
ness unit and so on.

Today, according to Art. 34 Law of
Ukraine “On Waste” Ne 187/98 - BP
from 01.08.2012 to handling of danger-
ous waste permit only those persons
who are trained, validated by certificate
for work with hazardous substances and
have no medical contraindications. This
legal requirement is mandatory for all
citizens, entrepreneurs and legal entities
owned or using them where there is at
least one dangerous object behavior
with which may harm the life, human
health and environment [4].

During the handling of hazardous
medical waste it is prohibited to mix
them without authorization to collect
and display. Such waste is allowed to
bury in landfill only after decontamina-
tion and change their type (pressing,
grinding, etc..) concerning impossibility
of reusing [4-5].

It should be noted that in every de-
partment of MPI special facilities for
the collection and temporary storage of
waste, water and air supply ventilation
system should be allocated. Head of the
institution shall define requirements for
disinfection regime dressings, disposa-
ble syringes and systems, operating
units and waste treatment and diagnos-
tic facilities, collection and temporary
storage of undisinfected medical waste
safe transport network within the offices
MPI to prevent contamination with in-
fected waste management personnel and
patients. It should also be determined
disinfection methods (centralized or de-
centralized) and the direction of the de-

struction of hazardous waste (recovery,
at landfills, incineration, etc.).

Choosing methods for purification
and disinfection of medical waste in
MPI that reduce all the unwanted con-
sequences of their harmful effect, to
work out scheme for collection and dis-
posal it should be taken into account:
epidemiology (biological) safety (de-
gree of neutralization of hazardous
components); chemical safety (degree
of neutralization of toxic components
output and their residual concentration
of gaseous emissions and solid and lig-
uid waste disposal process residues),
flexibility, maintainability, ease of
maintenance and serviceability (table).
Also it should be focused on technolog-
ical, financial, health, environmental
and aesthetic aspects.

In view of particularly dangerous
medical waste, availability of safe
methods and tools when handling them
is essential for the health of people and
the environment.

Implementation of waste sorting of
MPI reduce the amount of waste that
require the use of special methods of
treatment and thus reduce the costs of
such activities. And the use of new
technologies that are able to disinfect
medical waste by 100%, in the end will
help bring them to recycling (plastic,
metal, glass, etc) or securely delete
them by burying in landfills.

The most important thing now at the
state level is to identify a body that
would be responsible for the formula-
tion and implementation of public poli-
cies at all stages of handling of hazard-
ous medical waste, developed or im-
proved the existing regulatory frame-
work , introduced a clear identification
and classification of waste streams MPI;
defined indicators (ratios of formation)
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and criteria for evaluating hazards of
medical waste and improved statistical
reporting form under the regulatory
framework, implemented in all institu-
tions of a single unified system of ac-
counting, controlling movement of
waste from places to places of their
formation to recovery, deactivation
sites, removing to a further single data-
base, created specialized enterprise in
the local administration of the functions
of coordination of work on the treat-
ment of medical waste in the regions of

Ukraine; identified financial issues fi-
nancial mechanisms and technological
modernization of methods of treating
hazardous and especially hazardous
waste and developed a plan, program
implementation decentralized (central-
ized) method of waste management and
industrial control given the power and
specificity of MPI up to modern stand-
ards, international standards, nomencla-
ture and waste technologies recovery or
destruction of others.

Table

Methods of waste destruction of medicoprophylactic institutions

a) low-temperature
(temperature from
180 to 400°C)

b) high-temperature
(temperature over

Method Principle of the method Used equipment
Physical Effect of temperature (heat), which | Autoclaves, retorts, mi-
(thermal destruc- |destroys pathogenic and conditionally | crowave systems, based
tion) pathogenic microorganisms; on the use of dry heat

thermal processes as a result of chem-
ical and physical transformations lead
to the destruction and decomposition
of both organic and inorganic frac-
tions comprising the waste;

incinerator, pyrolysis,
plasma technology and
others combustion instal-
lations

a) “manual® destruc-
tion

b) machine destruc-

800°) influence of ionization radiation,
Irradiation which leads to disruption of DNA in |radiation, electromagnetic
the cell nucleus and its demise irradiator
Chemical Effect of disinfectant solution with Disinfectants:

bactericidal (antituberculous), anti-
viral, fungicidal (sporadic) action in
appropriate conditions;

Immersion of waste in labeled con-
tainers with disinfectants in places of
formation (if there is no units);

use the settings with the use of disin-

"Aminotsyd", "Biohlor",
"Deskatsyd", "Di-Chloro",
"FD 312", "Ahdez",
"Chlorella", "Astradez-
NUS", "Petroksyn",
"Sabisept M" "Di-Chloro-
Extra "," Heksakvar forte;

Sterimed-1, Newster and

tion fectants others
Grinding and / or pressing to change Shredders, crushers,
. the type of waste, improved heat and .
Mechanical . hammer crushers, mixers,
mass transfer, reducing the amount of
compactors
processed waste
Standard sterilizer, de-
The use of highly Technics that can save hazardous | SIUCtOrs mjection needles,
S . . . installation for and disin-
specialized equip- | properties of waste, but is unable to fection and processing of
ment provide a safe product p &

diapers, water-absorbing
diaper

129



Sibilyeva O.

WASTES OF ...

Only through a systematic approach
to waste management and dissemination
of information about the dangers and ef-
fectiveness of different methods of dis-

infection and destruction can provide
epidemiological and environmental
safety at all stages of handling of haz-
ardous medical waste in the country.
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