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PHARMACOECONOMICAL ANALYSIS
OF ANTI-PERIODONTOSIS DRUGS

Abstract. In this work, a retrospective analysis of anti-periodontosis drugs is carried out using the methods of
pharmacoeconomic analysis: analysis of the "cost of disease" (direct costs), "cost-effectiveness" for promoting the
original drug "Matripin-Dent" on the pharmaceutical market.

In the clinic of the Dental Institute of Kazakh National Medical University named after S.D. Asfendiyarov
(Almaty), clinical trials of a new domestic phytopreparation “Dental gel Matripin-Dent” were carried out. The gel
preparation was used in the complex therapy of periodontal diseases of an inflammatory and inflammatory-
destructive nature. As a result of the experimental studies, it was found that "Matripin-Dent", due to the original
composition of the gel composition, provides high adhesion to mucous surfaces, ensures reliable fixation of the drug
on the gums, contributes to a better distribution of active components due to good absorption of the ointment base
composition.

It has been proven that the developed dosage form "Matripin-Dent" based on pharmacologically active
compounds of Populus balsamifera L. buds and flowers, leaves, buds of Matricaria chamomilla L. has a number of
advantages in comparison with the drugs existing on the pharmaceutical market used in dental practice.

Key words: Parodontosis, Matripin-Dent, "Kamistad", pharmacoeconomics.

Introduction. According to the World Health Organization, published in the annual news-bulletin,
the most common dental diseases include caries, periodontitis, congenital and traumatic oral pathologies,
diseases of an infectious nature.

To date, the pharmaceutical market is represented by a fairly wide range of therapeutic and
prophylactic agents used for the treatment and prevention of periodontitis, containing extracts of medicinal
plants as active ingredients. The main active ingredients in therapeutic and prophylactic agents used in
dental practice are biologically active substances of medicinal plants: Matricaria chamomilla L.,
Potentilla erecta (L.) Hampe., Hypericum perforatum L., Achillea millefolium L., Salvia officinalis L.,
Acorus calamus L., Arnica, Mentha piperita L., Eucalyptus viminalis Labill. Based on the results of
studying the chemical composition and pharmacological properties of medicinal plants, there is a unique
opportunity to use plant substances as an active ingredient in the development of the composition and
technology of new drugs used for the treatment and prevention of infectious and inflammatory diseases of
the oral mucosa [1-2].

Numerous studies have shown that the introduction of plant extracts into the composition of dosage
forms can increase the effectiveness of therapy for various inflammatory diseases of the gums, especially
of an infectious nature. In this regard, the development of new, more effective and safe agents for the
treatment of this disease is urgent.

In dental practice, the following pharmacopoeial preparations based on plant raw materials are used
with great efficiency: maraslavin, sangviritrin (liniment, alcohol and water solutions), novoimaninum,
chlorophyllipt and others [3-4].

Globally, 70-90% of school-age children and 95-99% of the adult population have caries. Severe
periodontitis is found in 20% of people aged 35 to 45 years. Globally, 30% of elderly people aged 65 and
over have a complete absence of natural teeth. The prevalence of dental pathologies is higher and tends to
increase among populations from disadvantaged groups and in countries with a low level of living.
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For the treatment of inflammatory periodontal diseases, antioxidants and antihypoxants (mexidol,
vitamins of group E and others) are actively used, which have a wide range of therapeutic action, low
toxicity, increasing the adaptive capabilities of the body, including compensatory ways of maintaining
peripheral homeostasis. These preparations have anti-inflammatory and anti-edematous effects, enhance
the regeneration processes.

The possibilities of using drugs based on plant substances for the treatment of dental diseases are very
relevant. In the modern pharmaceutical industry, there is a wide range of medicinal preparations from
plant raw materials used for diseases of the oral cavity, however, the treatment of periodontal diseases is
largely empirical in nature, due to the lack of convincing evidence of the advisability of using certain
drugs in the treatment of periodontal diseases. Therefore, the development of anti-parodontosis drugs
based on plant raw materials that meet modern requirements for proper manufacturing practice is a
promising direction.

Pharmacologically active compounds of poplar species (Populus L.) are a promising source for
obtaining antimicrobial, anti-inflammatory and wound-healing drugs [5].

A significant role in the development of the inflammatory process in the parodontosis is played by the
microbial factor. Complex therapy should also provide a specificity of the effect of drugs on a specific
type of microorganism. A high level of inflammatory periodontal diseases (IPD) is observed at the age of
20-44 (65-95%) and 15-19 years (55-89%) [6-13].

Therefore, the developed drug "Matripin-Dent" based on the plant substances of Populus balsamifera L.
and Matricaria chamomilla L. has a number of advantages in comparison with the drugs existing on the
pharmaceutical market used in dental practice [14].

Firstly, the drug "Matripin-Dent" allows you to expand the range of complex phytopreparations for
the treatment of inflammatory diseases of the oral mucosa, get rid of the purchase of expensive imported
drugs of similar pharmacological action. Secondly, it shortens the treatment time for patients.

A positive aspect when creating a gel dosage form is the provision of a pharmacological action due to
the presence of a combined effect of the extracts of biologically active substances, which affects
technological factors such as the accuracy of dosing, the constancy of the concentration of biologically
active substances for a long time, strong fixation to damaged tissues of the oral mucosa.

The aim of the study: to carry out a pharmacoeconomical analysis of the use of anti-parodontosis
drugs using the analysis of "cost of disease" and "cost-effectiveness".

Materials and methods: A retrospective analytical review was carried out using the methods of
pharmacoeconomical analysis: analysis of the "cost of disease" (direct costs), "cost-effectiveness" with the
definition of competitive advantages, life cycle, target audience, ultimate consumer, links of strong and
weak influence on the marketing promotion of the drug on the pharmaceutical market. SWOT analysis of
drug, Sell-in, Sell-out analysis, Porter’s Five Forces methodology, which allows to visually consider the
market in a competitive environment.

Study results.

In the clinic of the Dental Institute of Kazakh National Medical University named after
S.D. Asfendiyarov (Almaty), clinical studies of a new domestic phytopreparation “Dental gel Matripin-
Dent” were carried out. The gel preparation was used in the complex therapy of periodontal diseases of an
inflammatory and inflammatory-destructive nature.

As a result of experimental and clinical studies, it was found that "Matripin-Dent", due to the original
composition of the gel composition, provides high adhesion to mucous surfaces, ensures reliable fixation
of the drug on the gums, promotes a better distribution of active components due to the good absorption of
the ointment base composition.

The results obtained indicate the effectiveness of the drug in a complex of therapeutic measures in the
treatment of gingivitis and parodontosis.

Based on the processed data and information on the state of the pharmacological market in
Kazakhstan and the countries of the Eurasian Economic Union (EAEU), the following conclusions can be
drawn - at the moment is the most favorable time for the development and launch of drugs on the market.
The policy of the EAEU countries is aimed at creating a self-sufficient pharmaceutical industry, ousting
imported drugs from the market and increasing healthcare costs. The state policy of countries and market
participants is facing strong resistance from importing companies with strong market positions and
possibly a strong lobby in the government (for example, the Russian Federation).

14
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The economic impact on the industry is especially noticeable against the background of US and
European sanctions. Trade wars and weaknesses in national currencies will slow down the development of
national industries in every possible way. Do not discount the fact that Russia makes up 85% of the
population and economy of the EAEU. The creation of a single market and the ousting of foreign suppliers
will be beneficial first of all to Russia; it is quite expected that Russian companies will seize national
markets in the near future. It is not excluded that the market in five to seven years will have a similar
structure as now, but 75-90% of the products will be imported not from India or Europe, but from Russia.

Difficulties with the protection of intellectual property, the weak efficiency of the courts of the EAEU
countries calls into question the development of original drugs. Pharmaceutical companies prefer to
develop the generics niche. Unfortunately, this is a dead-end branch of development, which may
contribute to the achievement of financial goals of manufacturers in the short term, but will not contribute
to improving public health in the long term.

Given the described situation, it is assumed that the current economic situation and the policies
undertaken by the EAEU member states in the long term will contribute to the development of national
industries and the displacement of imported products.

According to BMI Research forecasts, the pharmaceutical market will grow and reach a volume of
USD 1.55 billion in 2018. Going forward, growth will continue with an average (CAGR) of 14%,
doubling by 2022.

In 2017, as a whole in the Eurasian Economic Union, there was a positive trend in industrial
production, agricultural production, freight turnover, passenger turnover, retail trade, volumes of foreign
and mutual trade.

There was an increase in industrial production in all the EAEU member states, agricultural production
- in Belarus (by 4.1%), Kazakhstan (by 2.9%), Kyrgyzstan (by 2.2%) and Russia (by 2.4%). %), the
volume of construction work performed - in Armenia (by 37.7%), Kazakhstan (by 1.9%), cargo turnover,
passenger turnover, retail trade turnover - in all EAEU member states.

The index of the physical volume of the gross domestic product in the EAEU in January - September
2017 compared to January - September 2016 amounted to 101.9% (in January - September 2016 compared
to January - September - 2015 - 99.6%).

With a population of 6.1 million, the market is one of the smallest in the region - Tajikistan
(8.9 million), Azerbaijan (9.8 million) and Kazakhstan (18.2 million). In addition, the rural population
predominates; only 36.1% live in urban areas, which is one of the lowest rates in the entire region. Market
size is only 246 million USD and 41 USD per capita. Kyrgyzstan is one of the smallest and least
developed pharmaceutical markets in the Central Asia region. Pharmaceutical sales in 2017 amounted to
3.3% of GDP and 54.0% of total healthcare spending. While data on the size of market sectors are not
currently available, limited purchasing power of the population, combined with a high dependence on cash
payments, leads to the fact that the demand for drugs is almost exclusively for generic drugs (mainly non-
brand) and OTC drugs.

The Porter's Five Forces methodology was used to analyze the dental market. Breakdown of the
competitive environment into five components allows you to visually examine the market.

Competitors, international conglomerates with powerful sales and marketing divisions that hold the
overwhelming market share have the greatest influence on the market. Despite the large potential
audience, population growth is limited. Supplier influence and entry of new players is seen as limited.

Direct drug competitors are plant-based products.

We managed to obtain reliable sales data on "Kamistad-gel", manufactured by "Stada".

According to the "MedElement" company, as of January 30, 2018, 3,970 pharmacies function in large
cities of Kazakhstan (excluding pharmacy points in state medical institutions).

The largest number of pharmacies is in Almaty - 870. Also, in the top three in terms of the number of
pharmacies are in Nur-Sultan and Shymkent - 442 pharmacies. Among the three outsiders are Taraz,
Kokshetau, Temirtau - 69, 59, 57 pharmacies, respectively.

According to news-bulletin of World Health Organization Ne318 dated May 2012, severe
paradontosis (gum disease), which can lead to tooth loss, is found in 15-20% of middle-aged people
(35-44 years), while worldwide 60-90% of school-age children and almost 100% of adults have dental
caries or other oral diseases.
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According to BMI Research data, Kazakhstan's population was 17.7 million in 2018, with an average
growth of 1.3% through 2025.

For a more accurate calculation of the target audience, the urban population of the Republic of
Kazakhstan was taken into account.

Given the prevalence of diseases, it can be concluded that the risk group (35-44 years) will be
156 thousand people in 2020 and will double to 323 thousand by 2025. School-age children currently
(according to 2015 data) are 1.5 million children, and will increase to 2.2 million in 2025.

The target audience is estimated at 1.4 million in 2020 and 2.5 million in 2025. The maximum
possible target audience will be 5.9 million people in 2020 and 8.4 million people in 2025.

The analysis of Sell-in, Sell-out and calculations allow us to conclude that the vast majority of retail
chains have a stock of 6% in their own warehouses. It can be assumed that "Metrogyl" almost never stays
on the shelves, and is almost entirely sold by pharmacy chains. The only exceptions are some regions of
the country. Perhaps this is due to the fact that pharmacy chains sold drugs from their stocks and did not
purchase new ones.

The target audience of the drug is divided into two large groups, B2B sector and patients.

B2B sector - health-promoting institutions, dental clinics and dental rooms, as well as pharmacy
chains.

Patients - risk groups (35-44 years old), school-age children.

To calculate marketing costs and tools, the experience of the Russian market was taken as an
example.

Pharmaceutical companies increased their TV advertising expenses in 2016, increasing the share of
expenses to 90%. Some companies have sharply increased their expenses in the regions. According to the
assessment of Media Direction Group (part of the BBDO group), which also monitors the pharmaceutical
segment of the advertising market, STADA CIS increased its advertising costs on regional television more
than 20 times in 2016.

Based on the experience of Russian colleagues described above, it seems rational to focus on
television advertising. Comparing the volume of advertising budgets of the largest companies in Russia
and their range of drugs, the following conclusions can be drawn using the example of PJSC
"OTCPharm". In 2016, the company spent 3.359 million rubles on advertising to advertise 145 names of
drugs 23.17 million rubles or 115 million tenge were spent on advertising one drug in year.

The sales plan is based on the following assumptions:

e Proven annual market volume of 470 thousand tubes per year.

e The minimum required market capture of 16% (181 thousand tubes per year) is needed from the
requirements to maintain a break-even point of 174 thousand tubes.

e This section presents the minimum required production volume, in the sensitivity analysis section,
financial indicators are indicated taking into account different productivity.

It should be especially noted that the original drug "Matripin-Dent" requires regular use, which will
help to maintain demand. Market size of 470 thousand tubes per year is proven and only reflects a known
part of the market.

Treatment of the disease with the use of gels is temporary; complete cure of parodontosis without
medical intervention is unlikely. Regular use of soft dosage forms is essential to prevent the development
and spread of the disease. In this regard, the patient will need to regularly purchase the drug "Matripin-
Dent".

In the first years of production, the level will be 180 thousand tubes per year, occupying 16% of the
market. In 2027, the market capture will reach 20% and will amount to 234 thousand tubes. Starting from
2029, the occupied share will be 30% and will be equivalent to 358 thousand tubes. It is assumed that the
market size will grow by 1% annually, which corresponds to natural population growth. By 2048, the
volume will reach 432 thousand per year.

These assumptions are based on the fact that the real market size can be 1,070 thousand tubes per
year, given that there are 8 competitor drugs on the market.

Conclusions.

The results of clinical studies and pharmacological indicators of a new drug indicate the correctness
of the chosen path to create a comparatively competitive drug. The drug "Matripin-Dent" with a high
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degree of probability by the end of all stages of testing will confirm its characteristics and will be able to
surpass the currently available competing drugs.

Understanding the environment and business activities of competitors, one can conclude that the
original drug is promising and has every chance of achieving commercial success. At the same time, the
success of the domestic drug "Matripin-Dent" will largely be determined by the chosen development
strategy. The optimal strategy for its promotion will allow you to realize the full potential of the market
and minimize risks.

E.I'. Tonoxkonnuxos!, A.C. Onexenosa’, O.B. MacioBa’
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omicTepiH KOJAaHa OTBIPBIN, MApOJOHTO3Fa Kapchl AOPUIIK Kypajmapra peTPOCHEKTHBTI Tajjaay
JKYPTi3imi.

C.XK. Achermusapor ateiaaarel Ka3¥MY-IbIH CTOMATONOTHSI MHCTUTYTH KIMHUKACHIHIA (AJMaTHI K.)
*kaHa oTaHAblK «MarpunuH-JlenTr (Matripin-Dent) cTOMaTONOTHSIIBIK —Teli»  (UTOIpernapaThiHa
KITMHUKAIBIK CBIHAK JKypri3iiami. [emprik mpemapar KaObIHY XoHE KaOBIHY-IAECTPYKTHUBTI CHIIATTaFbl
MapOJOHT aypyJapblHBIH KEIIEHMAI TepamMsChlHAAa KONAaHbUIABL. JKYpri3iireH 3KCIEepUMEHTTIK 3epTTey
HOTIXeciHAe «MaTpunuH-J{eHT» TelbIiKk KOMIO3UIHUAHBIH Oipereil KypaMbIHBIH apKachlHAA MIBIPBIIITHI
OeTTepre JKoraphbl aJre3usHbI JKOHE JOPLIIK KYpalblH KbI3bUI MEKKE CeHIMJI OEKIiTITyiH KaMTaMachi3
eTeTiHi, OyFaH Koca aKnamai KOMITO3HIIMSCHIHBIH KaKChl CIHYiIHIH apKachlHJa oCep eTYIl KOMIIO-
HEHTTEPIiH KAKCHI TapadyblHa BIKIAT €TETiHI aHBIKTAJIIBL.

Bampzamasl  Tepek Oypmiiri MeH JopiiK TyWMeOaK Ty, JKamblparbl, TYJIIaHAKTapbIHBIH
(hapMaKoJIOTHSITBIK OeNICeHI KOCBUIBICTApHI HeTi3iHAe acamraH «MatpunuH-[eHT» mopimik Typi
CTOMATOJIOTHSUTBIK  TOKipuOene KONJaHbUIATHIH (apMalleBTUKANBIK HAPBIKTaFbl J19pi-A9pMEKTEpMEH
CaNbICTBIpFaH/ia OipKaTap apThIKIIBUIBIFBI 0ap EKSHIITT TSI ICH I,

Tyiiin ce3aep: napononTos, Matpunun-/Jlenr, «Kamucran», papmakoskoHOMUKA.

E.I'. Tonoxkonnuxos!, A.C. Anexkenosa’, O.B. Maciopa®

'TOO «Kaparangusckuii papmaneBTudecKuii 3aBoa», Kaparanna, Kasaxcran;
2A0 «MexyHapoaHbli Hay4YHO-IPOU3BOICTBEHHBIH X0MauHT «PuToxumusy, Kaparanaa, Kazaxcran

®APMAKOSKOHOMUWYECKHU AHAJIA3
HNPOTUBONNAPOJOHTO3HBIX ITPETTAPATOB

AHHoTauus. B nanHOM paboTe NpoBeNeH PETPOCIEKTHBHBIM aHaIW3 NPOTHBOMAPOAOHTO3HBIX
JIEKapCTBEHHBIX CPEICTB C MCIOJIb30BAHUEM METOJOB (DapMaKO’KOHOMHUYECKOI'O aHalu3a: aHaju3
«CTOMMOCTh  Ooyie3HW»  (TIpsAIMBIE  3aTpaThl), «3aTpaTbl-3QQEKTUBHOCTEY Uil MPOABMKEHUS Ha
(apmaneBTHUECKUI PHIHOK OPUTHHAIIBHOTO IpernapaTta «MaTtpunus-LeHT».

B xmuHMKe cromaronormdeckoro wmHCTHTyTa KasHMY wmm. C.J1. AchenmuspoBa (T. AJMaThI)
MPOBOJVIINCH KIIMHAYECKHE HUCIBITAHUSI HOBOTO OTEYECTBEHHOro (hutompenapara «CTOMAaTONIOTHUECKU
rens Marpunun-Jent (Matripin-Dent)». ['eneBrili mpemapar HCIONBb30Badd B KOMIUIEKCHOW Teparuu
3a00J1eBaHUi MapOAOHTa BOCTIANN-TEIBHOTO M BOCIIAJIMTEIILHO-AECTPYKTUBHOTO XapakTepa. B pesynbrate
MPOBEJCHHBIX JKCIEPUMEHTAIBHBIX HCCIe-TOBaHUM, OBUIO ycTaHOBIEHO, 4To «Matpunus-/enr»,
Onmaromapss OpPUTHMHAJIBHOMY COCTaBY TeJIeBOH KOMIO3WIMH, OO0ECIEUYMBAEeT BBICOKYIO aare3uio K
CIIM3UCTBIM MOBEPXHOCTSIM, 00ECIICUNBACT HAEKHYIO (DUKCALMIO JIEKAPCTBEH-HOT'O CPEACTBA HA JIECHAX,
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CIOCOOCTBYET Jy4llleMy paclpelesieHHI0 AEUCTBYIOMMX KOMIIOHEHTOB OJlarojapsi Xopolueid Bcachl-
Ba€MOCTH OCHOBBHI Ma3eBOM KOMITO3HUIIUU.

JlokazaHo, 4To pa3zpaboTaHHas jekapcTBeHHas gopma «Marpunus-/leHT» Ha OCHOBe (hapMakoio-
TUYECKH aKTUBHBIX COCMTWHEHHH MOYEeK TOMOJS 0anbh3aMHYECKOTO W IBETOB, JHCTHEB, OYTOHOB POMAIITKH
anTeYHON MMeeT psJ NPEUMYILECTB B CPaBHEHHU C CYNIECTBYIOIIMMH Ha (PapMaleBTHUYECKOM DPBIHKE
CpeICTBaMH, TPUMEHSEMBIMHA B CTOMATOJIOTHYECKO MpaKTHKE.

KaroueBble cjioBa: mapomonTo3, Marpunus-/lent, «Kamucram», papmMako3KoHOMHUKA.

Information about authors:

Tolokonnikov E.G., Doctor of Pharmaceutical Sciences, LLP «Karaganda Pharmaceutical Plant», e-mail
etolokonnikov@krgpharm kz, https://orcid.org/0000-0002-0098-6098;

Aizhan S. Adekenova, LLP «Karaganda Pharmaceutical Plant, e-mail - adekenova@gmail.com, https://orcid.org/0000-0002-
1886-5606;

Maslova O.V., JSC «International Research and Production Holding «Phytochemistry», e-mail - info@phyto.kz,
https://orcid.org/0000-0001-8601-0098

REFERENCES

[1] Banchenko G.V., Fleysher G.M. Lekarstvennye rasteniya v stomatologii. Stomatologicheskiy travnik. 2017. 210 p.
(In Russian).

[2] Fleysher G.M. Fitoterapiya v stomatologii. 2017. 290 p. (In Russian).

[3] Goncharova E.I. Preparaty lekarstvennykh rasteniy v lechenii zabolevaniy slizistoy obolochki rta // Rossiyskiy
stomatologicheskiy zhurnal. 2015. Vol.19. Ne4. P. 55-57. (In Russian).

[4] Mashkovskiy M.D. Lekarstvennye sredstva. Moskva: Novaya volna, 2007. 1216 p. (In Russian).

[5] Polyakov V.V., Adekenov S.M. Biologicheski aktivnye soedineniya rasteniy roda Populus L. i preparaty na ikh osnove.
Almaty: Nauka, 1999. 158p. (In Russian).

[6] Nikitina N.V., Stepanyuk S.N., Klishina L.I., Makarova A.N. Osobennosti razrabotki i analiza mazi s dvukhfaznym
ekstraktom pochek topolya chernogo // Zdorov'e i obrazovaniye v XXI Veke. 2011. Vol.13, Ne12. P. 587-588. (In Russian).

[7] Tarasova Yu. G., Redinova T. L. Degree based on clinical parameters and quality of life in patients with chronic
generalized periodontitis in the Udmurt Republic // Periodontics. 2012. Vol 62, Ne 1. P. 73-78. (In English).

[8] Blashkova S.L., Mustafn 1.G., Khaliullina G.R. Diagnostic criteria of risk of development of inflammatory periodontal
diseases in individuals undergoin orthodontic treatment gingivitis // Periodontics. 2015. Vol 63, Ne2. P.9-12. (In English).

[9] Giljarov E.M., Levin N.M. Breach of oral hygiene as a risk factor hypertrophic gingivitis in pregnant women // The
postgraduate Bulletin of the Volga region. 2014. Ne 1-2. P. 193-197. (In English).

[10] Silin A.V., Kirsanov E.V., Medvedev E.Yu. Infuence of initial periodontal status on the choice of the plan of
orthodontic treatment in adult patients with dentofacial anomalies // Institute of dentistry. 2011. Vol. 53, Ne6. P.37-38.
(In English).

[11] Soldatova O.Y., Bulgakova A. I.,Ganceva H.H., Khismatullina R.F. Study of the effect of Smoking onindicators of
dental health and the relationship of the number of emitted carbon monoxide to Smoking history//Periodontics. 2016. Vol.78, Nel.
P.26-29. (In English).

[12] Trunin D. A., Kirillov V. P. Microbial factor in the treatment of periodontitis. // In book: «Actual problems of
dentistry», Etching. 2011. P. 345-347. (In English).

[13] Krechina E.K. Sovremenny podkhod k otsenke pokazateley mikrogemodinamiki v tkanyakh parodonta //
Stomatologiya. 2017. Nel. P. 28-32. (In Russian).

[14] Patent RK Ne 32653 ot 15.01.2018g. «Protivoparodontoznoe sredstvo». Zayavl.23.05.2016g.- Opubl. Byul. Ne 6,
12.02.2018g. / Adekenov S.M., Zhabayeva A.N., Itzhanova Kh.I., Titova N.G. (In Russian).




Reports of the National Academy of sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the work described has not been published previously (except in the form of an abstract
or as part of a published lecture or academic thesis or as an electronic preprint, see
http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where the
work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in English
or in any other language, including electronically without the written consent of the copyright-holder. In
particular, translations into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBumna opopmiieHHs cTAaThU IS MyOJIMKALIUH B )KYpPHAJIE CMOTPETh Ha CalTe:

www :nauka-nanrk.kz

ISSN 2518-1483 (Online), ISSN 2224-5227 (Print)

http://reports-science.kz/index.php/en/archive
Penaxropst: M. C. Axmemosa, /. C. Anenos, A. Axmemosa
Bepctka Ha komnbrotepe A. M. Kyaveunbaegou
INoamucano B mevats 12.10.2020.

®dopmat 60x881/8. Bymara ocetnas. [leuars — puzorpad.
8,5 m.a. Tupax 500. 3akas 5.

Hayuonanenas axademus nayx PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



