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Akanemuk E.A. bexeroB arbiHaarbl KaparaHabl YITTBIK 3epTTEY
YHUBEPCUTETIHIH 3aH GaKyJIbTEeTiHIH J1eKaHbI, 3aH FbUIBIMJIAPbIHbIH
KaHIMAAThI, Npodeccop
A03an MyxameTt:kanyibl Cepuk0aeBTbIH

AJITBI CO3I1
KypMeTrTi koH(pepeHIHs KATBICYIIBLIAPHI MEH KOHAKTapPbI!

byrin 613 «TypakThl 1aMy MaKcaTTAPbIH iCKe achbIPy KOHTEKCTiHAe KATThI
TYPMBICTBIK KAJABIKTaAPAbl 0acKapyablH KYKBIKTBIK PeTTellyi: ChbIH-KaTepJiep
MeH TMepCHeKTUBAIAPY» TaKbIPhIOBIHAAFEl XaJbIKApaIblK FHUIBIMU-TOKIPHOETIK
KOH(DEPEHIIUSHBI aIlIbIIT OTHIPMBI3.

KondepeHuusiHpIH TakbIpbIObl OYTIHTT KYHHIH €H ©3€KTI MocelseNepiHiH Oipi
Oonpin TaObUIaABl. KanablkTapael Oackapy calachblHAAaFbl KYKBIKTBIK KaThIHACTAp
HKOJIOTHSIIBIK KAYINCI3IKTI KaMTaMachl3 €Ty, a3aMaTTaplblH KOJaliabl KoplIaraH
opTara KOHCTUTYIUSUIBIK KYKBIKTApblH JKY3€re achlpy, COHJai-aKk TaOuru
pecypcTapAbl  YTBIMIBI  MaiialiaHy  KaruaaTTapblHA  HETI3JCNIT€H  OPHBIKTHI
HKOHOMUKAHBI KAJIBINTACTHIPYMEH TIKeJIeH OalIaHbICTHI.

biznin ¢opymra Kazakcran, Ilonwima, Peceii, ©30ekcran, ToxikcTaH >KoHE
VYKpavnHa enfepiHiH KeTeKIIl FalbIMIapbl MEH TKIpUOENnl MaMaHJapbl KaTbICyAa.
KatpicympinapasiH KeH Teorpaduschl XadbIKapaJIbIK KOFAaMIACTBIKTBIH TYPAKTHI
IaMy MEH DKOJOTHSIIBIK KYKBIK MOCEJeNepiHe JCTCH KBI3BIFYIIBUIBIFBIHBIH aPTHII
Kelle JKaTKaHBIH JKOHE FBUIBIMH TXipuOe anMacyra JereH e3apa JalbIHIIBIKTHI
alfraKkTangbl.

YcoHbUTFAaH — OasHAaMajgap 3aHHAMAHBI KETUIMIPY, a3aMaTThIK-KYKBIKTBHIK
WHCTUTYTTAPJbI JAMBITY, KaJJBIKTapIbl OacKapydarbl <GKachUDy TEXHOJIOTHSIIAPIbI
€HT13y, HUQPIAHIBIPY >KOHE VITTBIK HOpMaap/bl XaJbIKApaIbIK 3KOJOTHUSIIBIK
CTaHAApTTApPMEH YWIECTIPY CeKUI1 KEH ayKbIMJIbI MOCENIeNepal KaMTH/IBI.

Byrinri Tankpliayinap SKOJOTHSUIBIK KYKBIKTBI KETUIAIPYIiH, KYKBIK KOJIaHY
TOXKIPUOECIH MaMBITYJIBIH KOHE XalbIKAPAIbIK BIHTBIMAKTACTBIKTBI HBIFANUTY/IBIH
MaHBI3IbI Ke3€H1 00IaThIHALIFEIHA CEHIMIIMIH.

¥UbIMAACTRIPYIIBUIAP aThIHAH OapiibIK KaThICYIIbIIApFa OEJICEHAl YCTaHBIMBI,
KBI3BIFYIIBUTBIFBl  JKOHE CHIHAAPJBI JHAJIOTKA JAWBIHIBIFBl YIIIH aJFBICHIMBI3IIBI
olnaipemis.

KoHdepeHiust ;xyMbICbIHA ®KEMICTI dKYMBIC, MA3MYH/IbI MiKIpTajacTap *oHE ThIH
FBUIBIMU HIEsIap TUICHMiH!



INPUBETCTBEHHOE CJIOBO

Jexana wopuaundeckoro ¢akyabrera KaparanamHckoro HanmoHaJIbLHOIO
HCCJIEA0BATEJIbCKOI0 yHHBepcureTra wuMeHn akagemuxka E.A. bykerosa,
KAHAUAATA  OPUAWYECKHX  HayK, npodeccopa CepuxbaeBa  A03aua
MyxaMeT:KaHOBHYA

YBakaembie YYaCTHHKHA U T'OCTHU KOH(l)epeHIII/II/l!

Ceromas  MbI OTKPBIBAEM  MEXIYHAPOJHYIO HAYYHO-TIIPAKTHYECKYIO
koH(pepennuo Ha TeMy: «IIpaBoBoe peryjaupoBaHue o0palieHUusi ¢ TBEPAbLIMH
OBITOBBIMH 0TX0JAaMU B KOHTeKCcTe peaausanuu Lleseit ycroiunBoro pa3purus:
BbI30BbI U NEPCHEKTUBBD).

3asBlICHHas TeMma IO IIpaBy OTHOCHTCS K YHCIy HauOoyee aKTyalabHBIX
HAIIpaBJICHUM COBPEMEHHOM TMPAaBOBOM M HSKOJOTMYECKOW IIOBECTKH. Bormpockl
oOpallleHus] ¢ OTXO0JIaMH HEPa3phIBHO CBSA3aHbI C OOECIEUCHHEM JKOJOTHUECKOMN
0€30I1aCHOCTH, 3aIIUTOM KOHCTUTYIIMOHHBIX IIpaB TrpaxiaaH Ha OJIArONMPHUSATHYIO
OKPYKAIOIIYI0 Cpely M IOCTPOEHHEM YCTOMYMBOW HSKOHOMHMKH, OCHOBAaHHOM Ha
NPUHIHIIAX PALMOHAIBHOTO IIPUPOIOTIOIB30BAHUA.

Ham dopym oObenuuHun Bemymumx y4EHBIX M IpakTMKOB U3 Kasaxcrana,
[Tonbmm, Poccum, VY30ekucrana, TamkukucraHa W YKpauHbl. Takas MmMpokas
reorpadusi ~ y4aCTHHMKOB  CBHJCTEIBCTBYET O  BO3pacTalolleM  HHTEpece
MEKIYHAPOJHOTO COOOIIecTBa K MpoOieMaM YCTOWYMBOIO Pa3BUTHS, a TaKXKe O
TOTOBHOCTH K OOMEHY HAy4YHBIM U MPAKTUYECKUM OIBITOM B MOUCKE 3PHEKTUBHBIX
MPABOBBIX MEXaHU3MOB OXPAaHbI OKPYKAIOIIEH CPEIbI.

[IpencraBieHHble MOKIAAbl OXBATHIBAIOT IIMPOKHM CHEKTP BONPOCOB — OT
COBEPUICHCTBOBAHUS  3aKOHOJATEJILCTBA W  PA3BUTUSA  T'PaXIAHCKO-TIPABOBBIX
WHCTUTYTOB J0 BHEAPCHHS «3CIEHBIX» TEXHOJOTHM, IU(PPOBH3AMM YIPaBICHUS
OTXOJaMHW M TapMOHM3AIlMM  HAIMOHAIBHBIX HOPM C  MEXKIyHApPOJAHBIMU
AKOJIOTUYECKUMHU CTaHIapTaMH.

YBepeH, 4TO CEeromHsIIHNe OOCYKICHMUS CTaHYT Ba)KHBIM IIAaroM Ha IMyTH K
COBEPIIICHCTBOBAHUIO IIPABOBOTO PETyJHPOBaHHS B cepe HSKOJOTHH, Pa3BUTHIO
MPaBONPUMEHUTEILHOU MIPAKTUKU u YKPETJIEHUIO MEXKYHAPOIHOTO
COTPYIHUYECTBA.

bnaromapro Bcex y4acTHMKOB 3a 3aMHTEPECOBAHHOCTh, AKTUBHOE Y4YacTHUE W
TOTOBHOCTh K OTKPBITOMY JIHAJIOTY.

Kenaro koHpepeHIINH TIIIOA0TBOPHON pabOThl, KOHCTPYKTUBHBIX TUCKYCCUU U
SPKUX HAYYHBIX OTKPBITHI!



Seilkassymova Roza Askarovna
Zhetysu University named after 1.Zhansugurov, Taldykorgan, Kazakhstan
TOWARDS THE ISSUE OF RECYCLING MEDICAL WASTE IN
KAZAKHSTAN: PROBLEMS AND SOLUTIONS

To date, the problem of medical waste management is one of the most alarming
in the field of ecology and environmental management. But if most waste can still be
disposed of relatively safely by depositing, then some types of waste, for example
medical waste, are subject to mandatory recycling. They differ significantly from
other waste and require special attention. They contain a danger to humans, primarily
due to the constant presence in their composition of pathogens of various infectious
diseases, toxic, and often radioactive substances.

Disposal of medical waste is quite problematic all over the world. The least
technologically advanced disposal methods are not able to eliminate the danger that
medical waste poses to the environment. 1 gram of medical waste contains billions of
microorganisms with a high ability to survive and reproduce.

Currently, the problem of medical waste disposal is very acute. A unified waste
disposal method has not been developed yet. There are quite a variety of different
installations on the market that are constantly being improved. However, only part of
the waste is recycled, the rest is buried almost without treatment, which can lead to an
environmental disaster, which will lead to deterioration in human health. Therefore, it
Is crucial to study the issue of disposing and recycling medical waste and proposing
the ways of tackling this issue. So, the relevance of the research is in the need of a
study of tackling the issue related to disposing and recycling medical waste.

The purpose of the research is to study the issue of recycling medical waste and
propose its solutions.

The theoretical significance of the research is that the results of the study might
be used when solving the problems related to medical waste.

The practical significant of the research is that the results of the study will be
used in medical institutions, medical waste recycling companies, and medical waste
disposing companies.

Hence, the research leads to make the following hypothesis:

- if the issue of recycling medical waste is studied and its solutions are
offered,

- thenthe medical waste will be recycled and disposed properly,

- becausethe method of the steam sterilizers will be implemented, waste
recycling companies will be established, and the law will be enforced.

Katrukha S.K., Falova O.E. believe that among the factors of potential danger of
medical waste for the personnel of medical institutions, the population and the
environment. They believe that the risk of infectious contamination; risk of physical
injury; risk of toxicity; risk of radioactive damage; environmental risk can be
identified as the dangers produced by medical waste [1].

Undoubtedly, the problem of medical waste is being scrutinized, yet the problem
has not been addressed properly and still required measures to be tackled. According
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to Akimkin V.G. medical waste is waste generated during the operations of
healthcare organizations and includes a wide range of materials: used needles and
syringes, contaminated clothing, diagnostic samples, blood, chemical, pharmaceutical
and radioactive materials, and medical devices. So, medical waste is waste generated
In organizations when carrying out medical and/or pharmaceutical activities,
performing medical, diagnostic and health procedures [2].

According to the requirements of the Sanitary Rules “Sanitary and
Epidemiological Requirements for Healthcare Facilities”, approved by Order of the
Minister of Health of the Republic of Kazakhstan No. KR DSM-96/2020 dated
08/11/2020 (hereinafter referred to as the Sanitary Rules), for the collection of each
class of medical waste are divided into five classes:
class A —non-hazardous, similar to solid household waste, black colored;
class B - epidemiologically hazardous waste, yellow colored,;
class V- extremely epidemiologically hazardous waste, red colored;
class G - toxicologically hazardous waste, white colored;

5. class D - radioactive waste.

Medical waste of class “A” is not different in composition with municipal waste
and do not have hazardous properties;

Medical waste of class "B" is epidemiologically hazardous medical waste. It is
either infected or potentially infected waste. It includes materials and instruments,
objects contaminated with blood and other biological fluids, pathological waste,
organic surgical waste, food waste from infectious diseases departments, waste from
microbiological, clinical diagnostic laboratories, pharmaceutical, immunobiological
industries working with microorganisms of I1I-1V pathogenicity groups, biological
waste from vivariums, and live vaccines, unsuitable for use;

Medical waste of class "V" is extremely epidemiologically hazardous medical
waste. They include materials that have been in contact with patients with especially
dangerous and quarantine infectious diseases, which can lead to emergency situations
in the field of sanitary and epidemiological well-being of the population and require
measures for sanitary protection of the territory. Besides this, it contains waste from
laboratories, pharmaceutical and immunobiological industries working with
microorganisms of pathogenicity groups I-1l, waste from patients with anaerobic
infection and from patients with tuberculosis, and waste from microbiological
laboratories working with pathogens of tuberculosis;

Medical waste of class "G" is toxicologically hazardous medical waste. It is
cytostatics, diagnostic, and disinfectants that cannot be used, mercury-containing
items, devices and equipment, waste of raw materials and products of pharmaceutical
production, and waste from the operation of equipment, transport, and lighting
systems;

Medical waste of class “D” is radioactive medical waste containing radioactive
substances in quantities and concentrations that exceed the regulated values for
radioactive substances established by the legislation of the Republic of Kazakhstan in
the field of atomic energy [3].

e
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To prevent harm from medical waste, it is mandatory to reduce the amount of
waste by choosing medications carefully, separate waste where it is generated,
disinfect waste that contains germs, treat chemical waste to make it less harmful,
store and transport waste safely, dispose of medical waste in the least harmful way
possible, and train safe practices for anyone handling medical waste. Likewise, the is
one more method to deal with medical waste of class “A”. It is recycling. Recycling
without additional actions is possible only for medical waste of class A. They are
considered safe because they have not had contact with the biological fluids of
patients and infectious patients and do not contain toxic or radiation components.
Some medical waste is often associated with hazard, however, in fact the majority of
it is not hazardous. World Health Organization highlights that roughly 85% is not
considered hazardous [4]. Plastic packaging, glass and plastic, paper and cardboard,
food scraps and office products are the prime examples of non-hazardous medical
waste. Medical waste of other classes poses a potential threat to humans and nature -
epidemiological, toxic, radiation. Therefore, recycling in the usual sense is not
acceptable for them. Such waste is disinfected and sent for disposal.According to
Khrapunova, I.A., there are several methods for disposing hazardous medical waste:

1.  Method Incineration (combustion). Using the incineration method, waste of
classes B and C is destroyed in special installations using heat treatment, that is,
combustion. This method will cause harm in cases where waste is burned in areas not
equipped for this (for example, in a landfill area) or in open boilers. In this case, a
huge amount of toxic substances and heavy metals will be released into the air, and
even a small exposure to them can cause serious health problems. The use of an
incinerator solves this problem. Incineration is a controlled process. As well as this,
the well-thought-out design of the furnaces allows waste to be burned without
harmful effects on humans and the environment;

2.  Demercurization. To dispose of class G waste, a demercurization method is
utilized as well. Mercury-containing elements are heated to 450550 °C in a vacuum
or at atmospheric pressure. The vapors that are released are captured by special
devices and condensed;

3. Pyrolysis. This method is an alternative thermal treatment method in which
waste is placed in an oxygen-free environment where it decomposes under high
temperatures. As a result, a concentrated vapor-gas mixture is formed, which is sent
to the afterburner. The output remains a dry and safe solid residue, ash for example,
as well as carbon monoxide and water, which are also absolutely harmless. Pyrolysis
can be applied to class B waste. This class includes materials and instruments
contaminated with biological fluids, organic waste, and waste from microbiological
laboratories;

4.  Plasma system. The essence of this method is to heat waste with an electric
arc with a temperature of about 6000 °C. In this case, all potentially dangerous
microbes will be destroyed. The waste will turn into slag and non-flammable gases;

5. Thermochemical recuperators. Installations with thermochemical utilizers
combine waste shredding with special knives, subsequent heating and treatment with
disinfectants. This method is suitable for neutralizing waste of classes B and C. The
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disadvantage of such installations is that toxic and explosive gases are released,
which means that the installations must be equipped with powerful filters and
ventilation devices. Other than that, some users note that the installation is noisy and
replacement knives have to be changed frequently, and they are not cheap;

6.  Steam sterilizers. Charles Chamberland invented the first autoclave back in
1876, and since then steam sterilizers have been widely used not only in medical
Institutions, but also in industrial production. It is logical that the idea arose of using
steam to destroy hazardous medical waste. The process takes place in two stages:
first, the waste is placed in an installation with a shredder-type grinder. At the second
stage, the waste is sterilized using saturated water steam. The final product is a sterile
mass that can be disposed of as class A waste. This does not generate harmful
emissions that pollute the atmosphere, that is, the technology is environmentally
friendly [5].

A number of general scientific methods were used in conducting the research.
The monographic method was used to research and identify trends in disposing and
recycling medical waste. Within the framework of this method, the works of foreign
and domestic researchers were studied and the Order of the Minister of Health of the
Republic of Kazakhstan dated April 23, 2018 No. 187 was analyzed. Comparison
analysis method was used to compare the basic notions related to medical waste and
methods of disposing and recycling medical wastes.

The materials of the research include documentations like the requirements of
the Sanitary Rules “Sanitary and Epidemiological Requirements for Healthcare
Facilities”, approved by Order of the Minister of Health of the Republic of
Kazakhstan No. KR DSM -96/2020 dated 08/11/2020, the data from official channels
like Kazinform as well as Khabar 24, and scientific works written by Katrukha S.K. ,
Falova O.E., Akimkin V.G and Khrapunova I|.A.

In general, in Kazakhstan, the area of medical waste disposal is being studied
and solutions to problems associated with it are being offered. However, there is a
lack of the data related to recycling medical waste. For instance, scientists at Al-
Farabi Kazakh National University proposed and developed an innovative method for
recycling biomedical waste. The uniqueness of plasma recycling technology is that it
enables complete thermal neutralization of biomedical waste. As a result, processing
efficiency increases and energy costs for the process are reduced. The plasma
disposal method is gaining popularity due to the possibility of processing waste of
various classes, even radioactive ones if necessary. This method is also one of the
most environmentally friendly, which is due to the high temperature in the affected
area. Compared with the traditional method, plasma recycling can process biomedical
waste without sorting it [6].

Currently, a number of enterprises purchase containers for medical waste in
Russia and China. In September 2022, the Khabar 24 TV channel reported that LLP
“Eco-Post-2020”, under the leadership of Adlet Esbergenov, intended to launch work
on the production of special containers for the disposal of medical waste in the
Akmola region. It was expected that the workshop's capacity would reach 50 million
pieces per year. Thus, the entire demand of the domestic market would be covered.
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This large and noisy structure would produce cardboard boxes - special containers for
transporting and processing medical waste. The workshop for their production was
recently built, and commissioning work is now underway. The container was
expected to be made of three-layer cardboard. The color and marking matched the
hazard class. The box would be tightly closed, which was safe and convenient for
transportation. The container did not lose its properties throughout its entire service
life. The authors of the project assembled this equipment themselves. Thus, in
December 2023 it became known that the production of finished paper packaging
from corrugated cardboard had been launched in the Karaotkel rural district by that
LLP “Eco-Post-2020”. The product range includes both standard boxes and complex
die-cut packaging. Due to such advantages as environmental friendliness, this type of
container is widely used in the food and pharmaceutical industries. Another
advantage of the enterprise is the presence of a full technological cycle, which allows
timely control of the quality of manufactured products [7].

The «Ecoprom» company in Almaty has special equipment and modern
technologies for the professional disposal of medical waste in Almaty. Disposal of
medical waste in Almaty by «Ecoprom» is carried out in full compliance with the
requirements of sanitary rules and regulations of the Republic of Kazakhstan: in a
closed chamber, using the thermal disinfection method. This technology eliminates
polluting emissions into the environment and does not require preliminary
disinfection of waste. This company disposes of medical waste of classes A, B and C

[8].

Despite the enormous efforts of both scientists and companies specifying in
dealing with medical wastes, the rules of disposing medical wastes are being violated
in Kazakhstan.

Kazinform with reference to the press service of the Ministry of Energy reported
that The Department of Ecology for the Pavlodar region in December 2018 identified
illegal activities related to the illegal handling of hazardous medical waste, which
poses a high environmental and sanitary-epidemiological danger to the residents of
Pavlodar. Reportedly, a trip was made to the Central Industrial Zone of Pavlodar,
where the production base of LLP “Utilization” is located. It was established that,
contrary to environmental and sanitary requirements, medical waste of class “B” and
“C” in a volume of 27.8 cubic meters is placed in the open air on a land plot in plastic
bags, which is burned in a makeshift stove, also located on this site. For violation of
environmental requirements, LLP “Utilization” was charged to administrative
liability under Articles 328 and 322 of the Code of the Republic of Kazakhstan “On
Administrative Offences” for a total amount of 144,300 tenge. Due to illegal actions,
damage to the environment was caused in the amount of 1,712,529 tenge, the violator
was issued orders for compensation. An appeal was sent to Mayor of Pavlodar to take
measures to dispose of illegally disposed medical waste in accordance with sanitary
and epidemiological requirements [9]. This law still needs reconsideration and
enforcement, since the violation of medical waste rules are harmful to human.

According to the investigation conducted by Khabar 24 channel, the medical
organizations are responsible for the content of containers for disposing medical
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waste, and they are not checked by those companies disposing the waste. They rely
on the documentations provided by medical organizations, meanwhile medical
organizations are not in charge of the medical waste, once the waste is passed to
waste disposing companies. In addition to that, companies disposing the waste
employ workers after 1 month course of preparation and supply them with the
document of completing the course. The checking process should be arranged in a
more stringent way, as the process of working with medical waste is likely to harm
those who work in these companies, likewise the medical workers might mix the
waste up.

As is seen form the data given above, apparently, the medical waste is not being
sorted, disposed, and recycled properly. We propose that it requires law enforcement
to compel responsible people to follow rules and special companies for recycling
non-hazardous medical waste. We are convinced that not only the government is
responsible for solving this issue, scientists are capable of solving it as well. They
may launch projects to recycle medical waste and construct companies for that and
the government may invest in it. This combination will operate positively. As regards
the law enforcement, the government is able to make responsible people to complete
their job commitments properly by enforcing the punishment for violation the rules
for disposing the medical waste. In addition to that, we offer steam sterilizers method
as a proper way to solve the issue. We assume that in case some hazardous wastes are
prone to be sterilized, they might be recycled. Once they are recycled, they turn into
medical waste of class A and will be recycled. It will facilitate to lessen the amount
of harm it brings to the environment and human. Hence, this method is to be
implemented in Kazakhstani system.

To draw a conclusion, the growth of medical waste is very relevant for our
country today. The measures taken by the Ministries of Health, Ecology, Geology
and Natural Resources are insufficient. This is due to the number of people who
dump medical waste into the desert remain the same. It is a significant problem in the
country and it can be solved by the government, scientists, and medical workers.
Disposal of medical waste requires great care and responsibility. This is because if
the disposal of hazardous waste is not carried out properly, there is a great risk of
secondary transmission of the disease as a result of the spread of infection among
waste collectors, medical workers, patients and the general public.

The article proposes the methods of disposing hazardous medical waste that are
effective in terms of dealing with them. Additionally, the article represents the
method appropriate to turn hazardous medical waste into non-hazardous one and
offers its implementation in Kazakhstan.

Regardless of the assumption that medical waste is hazardous, most of them are
non-hazardous, moreover, some of them are likely to be sterilized and convert into
the medical waste of a class A. So, they need to be recycled, this issue is not properly
solved in our country. We believe that there is a strong likelihood that this will be
addressed by implementing the steam sterilizers method which helps to sterilize some
of hazardous waste and constructing non-hazardous waste recycling companies.
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In addition, the violation of rules of disposing medical waste is an alarming
problem. This issue is likely to be tackled by the government enforcing the law by
punishing the violators stringently. Those working with medical waste should be
punished for violating the rules with a huge amount of money. Other than that, they
are obliged to undergo courses to work with medical waste.
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