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OorbIT NOAroTOBKN KAAPOB HA BA3E ®APMALIEBTUHECKOIO ®AKYJILTETA APOCJIABCKOIO
roCYoAPCTBEHHOIO MEOULIMHCKOIO YHUBEPCUTETA (OT ®AKYNLTETA 4O MHCTUTYTA: AOPOrA

OJINHOW B 40 JIET)
1. . NaepeHTtbesa =, O. A. Kynukosa

FApocnasckuii rocyAapCTBEHHbIN MEANLIMHCKUI YHUBEPCUTET, Apocnasns, Poccus

CraTbsi NOCBSILLEHa OCHOBHbBIM UCTOPUHECKM 3Tanam CTaHOBMeHUs hapmMalieBTu4eckoro dakynsteta ArMY. MpeactasneH BKan COTPYOAHUKOB B pasBuUTve
hakynbTeTa. NokasaHa paboTa No NoAroToBKE KaapoB Af1s1 COBPEMEHHON hapMaLleBTNHeCKOM MPOMbILLNEHHOCTU. [prBeaeHa CTpyKTypa BHOBb CO34aHHOMO
Ha 6ase dakynsTeTa MHCTUTYTa hapmauim, ero OCHOBHbIE 3adaqu. [loaBeaeHbl TOrv AeATeNnbHOCTY (hakynsTeTa Mo NoaroToBke (hapMaLeBTUHECKMX KaapoB.
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The faculty of pharmacy has begun its functioning in the
Yaroslavl Medical Institute since September 1982. Tension
associated with a shortage of pharmaceutical personnel in the
Yaroslavl and adjacent regions provided the impetus for the
faculty establishment. The faculty was created mainly owing to
persistence of the head of the Yaroslavl State Medical Institute
Prof. Novikov YuV and Chief of the Pharmacy Management
of the Yaroslavl Regional Executive Committee Bredinin LE.
Difficult early years were under supervision of Novikov Yu V. In
the next 15 years, the faculty owes its development to the head
of the Yaroslavl Regional Executive Committee Prof. Paviov AV.

Prof. Titov NS, MD, was the first dean of the University. He
was trying to solve many issues associated with opening of the
faculty, including selection of personnel in profile disciplines.
Subsequent establishment and development were done with
participation of deans Prof. Laypanov AKh (1987-1995 r.) and
Prof. Laypanova RYa (1995-2006). Lavrenteva LI, Pharm. D.,
who graduated from the Pharmacy Faculty, has been Dean of
the Faculty since 2006.

Positive traditions in academic, scientific and social life
of the faculty have been created by teachers from Kursk,
Zaporozhe, Barnaul, and Ryazan. During the initial stage of the
faculty development, a significant contribution was introduced

by the first heads of newly created departments such as Prof.
Laypanov AKh, Fursa NS, Laypanova RYa, Assistant Professor
Vavilov VI. They were directly involved in development of new
premises, purchase of equipment and selection of young
personnel [1].

Initially, many students were admitted to the faculty (up to
150 people). At that time, employees of the faculty made every
effort to improve training quality of personnel, formation and
update of directions of scientific activity. During the years of
establishment, heads and employees of pharmacy offices of
the Yaroslavl, Kostroma, Vologda and other regions provided
invaluable assistance to specialized departments. The largest
and most innovative pharmacies became the bases for
practical classes (head of pharmacy No. 90 Mayfetova Al,
head of training and industrial pharmacy No. 160 Ledneva GA).
Bases for practical training of students and performance of
first theses were represented by other municipal and regional
pharmacies and a regional control and analytical laboratory
headed by Klikhnovskaya GE, and Yaroslavl Pharmaceutical
Factory headed by Shishkin NA.

Skobykino educational and practical base was a base for
practical classes in botany and pharmacognosy located on a
picturesque bank of the Volga River on the territory of former
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dachas of the Yaroslavl regional committees of the Communistic
Party of the Soviet Union. It is equipped with a pharmacopeial
and systematic site where over 500 plants grow until now.

Student’s circles are functioning at all specialized
departments since the moment of establishment. The most
active and worthy participants perform and successfully
defend diploma theses. Currently, the majority of teachers
from specialized departments are represented by the faculty
graduates and active participants of the student research
society, whose diploma theses turned into doctoral researches.

The 1990s were not simple for our country. However, the
faculty was developed during that period as well. At that time,
the first dissertations were defended by the following faculty
graduates: Grinenko NA, a student engaged in degree theses
from the department of pharmacognosy (in 1992), and Slansky
VE from the department of pharmaceutical and toxicological
chemistry (in 1994).

The faculty has been international since 1992. Many foreign
students (Syrian Arab Republic, Jordan, Kingdom of Morocco,
Tunisia, Central African Republic, Republic of Kongo, etc.)
have been educated there. The peak in numbers of students
from this faculty occurs during this period. In 1997 the first
graduation of masters of pharmacy, highly qualified specialists
for foreign countries, took place.

The pharmaceutical market was developed due to the need
in expansion of educational forms. Long-distance education
has been initiated since 2002. There are numerous extension
students (their number sometimes exceeded 100).

A great demand for professionals has led to a wide range
of students by geography, age and profession [2]. The students
included supervisors of pharmacy networks, teachers of
colleges and universities, candidate of sciences. Acceptance on
part-time study program was over since 2014 due to changes
introduced into the Federal State Educational Standard.

However, the issue of deficiency of regional pharmaceutical
personnel was still pressing. Considering these requirements, a new
form of preparation of specialists with secondary pharmaceutical
education (full-time and part-time) was opened in 2011.

In the beginning of the 2000s, pharmacies were the basic
area of employment for our graduates. Those who work in
this field should follow high professional and moral standards.
Thus, from the first days of teaching, significant attention was
paid to the issues of professional ethics and deontology and
communication skills. The discipline called Basis of Professional
Communication was included into the academic process. It
was aimed at development of professional communication
competence in the area of communication and interaction
among the students. In future, it will allow them to perform
a professional activity based on the most effective methods
and forms of communication [3]. Knowing professional
moral, ethical and communicative standards will contribute to
constituent examination of specialized disciplines and proper
organization of the process of pharmaceutical consultation.

Since 2014, the faculty has initiated the work on preparation of
qualified personnel for pharmaceutical industry following adoption
of Pharma-2020 state program heading for development and
issuance of Russian innovation products [4]. By that time,
a number of major projects related to construction of large
pharmaceutical enterprises (Nycomed, R-Pharm, Pharmoslavl,
Vitapharma, Teva, etc.) have been implemented in the region.

During this period, the faculty has been developing ties
with pharmaceutical enterprises, which represented the bases
for sightseeing, practices and probations for students. New
disciplines such as GMP Rules, Pharmaceutical Logistics and
Quality Control of Medicinal Preparations have been developed
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and implemented into the academic process [5]. As soon as
factories have been constructed, the students had a unique
possibility to study organization of modern pharmaceutical
productions equipped in accordance with GMP requirements.
Some practical classes were conducted at the Center of
Technology Transfer of Ushinsky KD YSMU. It resulted in
consolidation of theoretical knowledge.

Our students participated in the work of PHILIN pharmaceutical
international camp, Pharmtech — Technologies of Pharmaceutical
Industry exhibition, and — a bit later — at All-Russia GXP-summits
and GXP-fests held with an international participation on the
annual basis. The activities are aimed at the use of updated good
practices in certain production situations and are career-oriented.
[t allows students to meet potential employees who can, in their
turn, offer vacancies to the best students.

The project of All-Russia Pharmaceutical Academic
Competitions is initiated under support of the Association
of Russian Pharmaceutical Manufacturers. Our students
are involved in all six organized academic competitions with
successful demonstration of skills and knowledge; they occupy
the first place of honor in one of them (Saint-Petersburg, 2015).
All these activities became an essential part of preparation of
our students to work in the pharmaceutical industry.

The pharmaceutical faculty of the YSMU has become
member of the Chemical and Pharmaceutical Research
and Educational Medical Cluster since 2017. It enables joint
participation in development and implementation of educational
and research programs and development of inter-university
cooperation with other participants of the cluster.

Guidance counseling is an essential part of the faculty activity.
Employees of the YSMU pharmaceutical faculty participated
in the All-Russia forums conducted in Yaroslavl many times.
Employees and students participated in the work of Health
Territory site along with representatives of other educational
institutions. R-Pharm was a traditional partner of the site.
Schoolchildren learned about pharmacy-associated professions
under the guidance of our teachers; they were absorbed in
solving real production tasks offered by the faculty teachers.

The faculty employees have been actively involved in Path
to Medicine program approved at the University. University
Saturdays for schoolchildren of Yaroslavl and master classes
are organized within the program. Moreover, excursions
for schoolchildren at the University department are being
conducted. The One Day at the University project when children
can try themselves as students, go to different classes and
make something with their own hands is being implemented.
The activities do not only introduce schoolchildren to the
profession, but also allow to try it. We have been cooperating
with school No. 32 for the second year, where the Mendeleev
class with in-depth study of chemistry and biology was
organized. The Mendeleev camp, which could be attended
during the autumn vacation, included visits to the University,
meetings with teachers and future employers.

Students meet with potential employers on a regular
basis. This year, the Day of Knowledge was organized for the
first-year students, when they visited the largest pharmaceutical
companies of Yaroslavl.

Approval of up-to-date perspective plans on development of
the pharmaceutical branch until 2030 [6] made it necessary to
modernize the faculty. In accordance with the order of Khokhlov
AL, academician of the RAS and acting rector of the University,
the faculty has been transformed into the Pharmacy Institute
since September 1, 2022. The basic purpose of establishing and
activity of the Institute consisted in compliance with the need of
the pharmaceutical branch in highly-qualified specialists mastering
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modern and advanced knowledge of the pharmaceutical science,
undertaking research and investigation at a high level and
implementation of the research results in the educational process.
The structure of the institute includes the academic, scientific,
organizational departments and Skobykino nursery of medicinal,
aromatic and poisonous plants. The educational process is
accomplished at 6 departments: department of pharmacology
and clinical pharmacology (Prof. Khokhlov AL, Head of the
Department and Academician of the RAS), department of
management and economics of pharmacy (Assistant Professor
Lavrentiev LI, Head of the Department), department of chemistry
with a course of pharmaceutical and toxicological chemistry
(Assistant Professor Kuznetsova ED, Head of the Department,
Assistant Professor Smirnova AV, Head of the Course), and
department of pharmacognosy and pharmaceutical technology
(Assistant Professor Sidorov AV, Head of the Department).

Moreover, two basic departments were founded to intensify
practical education such as the department of innovative
pharmacy of the Yaroslavl branch of the Informational and
Methodical Center for Examination, Accounting and Analysis
of Treatment of Medical Means of the Federal Service for
Surveillance in Healthcare and Department of Biotechnology
and Industrial Pharmacy based on the Factory of Finished
Dosage Forms of R-Pharm. Attraction of highly-qualified
practitioners, bringing learning closer to real conditions of
practical activity at these departments will promote preparation
of specialists with competencies that correspond to modern
requirements of the pharmaceutical branch.

The faculty provides preparation of highly qualified
personnel (residents, postgraduates), implements programs of
additional education (professional retraining, advanced training)
in three fields of higher education (Management and Economics
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pharmaceutical professionals. The study purpose was to examine requirements for compliance with ethics and deontology placed on pharmaceutical professionals
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To ensure effectiveness of pharmaceutical aid and proper
professional activity, pharmaceutical professionals should
follow ethical and deontological aspects [1]. Taking into
account characteristics of professional activity in the sphere
of pharmacological support, a pharmaceutical professional
should have certain social and psychological personal traits
that comply with requirements of the society, principles of
pharmaceutical ethics and deontology [2]. The pharmaceutical
community deals with the so-called pharmaceutical ethics
that examines moral and ethical culture of a pharmaceutical
professional, social significance of professional activity,
requirements for the personality of a chemist (pharmacist),
standards of behavior and ethical and psychological
aspects of interrelations of all participants of pharmaceutical
interaction [3].

[t should be noted that pharmaceutical ethics is closely
associated with pharmaceutical deontology, as they include

general humane and common to humanity values, standards
and rules of morality passing from generations to generations.

‘Pharmaceutical deontology’ currently includes the doctrine
about the duty of pharmaceutical professionals, principles of
behavior and attitude to their professional responsibilities aimed
to provide specialists with knowledge necessary to carry out
their functional duties that arise from the social value of the
profession of a chemist (pharmacist) [3].

The category of debt has two levels: objective and
subjective ones. The objective level is a set of responsibilities
arising from a professional activity. The subjective level displays
the attitude of pharmaceutical professionals to fulfilment of their
responsibilities.

The interrelation between ethics of a chemist (pharmacist)
and pharmaceutical deontology emerges from this unity [4].

Pharmaceutical ethics and deontology cover all types
of professional activity of chemists and pharmacists, as
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professional errors or crimes can inflict moral trauma on a
person and social harm on the entire society; they also diminish
the distinctive value of a pharmaceutical professional [5].

Thus, examination of issues of pharmaceutical ethics and
deontology is considered pressing.

Study purpose: examine requirements for compliance with
ethics and deontology placed on pharmaceutical professionals
while performing a professional activity.

MATERIALS AND METHODS

The methods of content analysis, sociological interview,
comparative analysis, mathematical and statistical methods,
and ranging have been used during the study.

In accordance with the set purpose, content analysis
of regulatory documents was done in the system of legal
regulation of activity of pharmaceutical professionals and
sociological study by questioning with Google-forms.

Federal laws, orders of the Ministry of Health of the Russian
Federation and professional standards of pharmaceutical
professionals were selected as research material for content analysis
to detect requirements for compliance with ethics and deontology.

A questionnaire consisting of two sections was developed
for the purpose of sociological research. The first section
includes filter questions (gender, age, education, place of work,
position, etc.) to reveal social and demographic characteristics
of those interviewed. The second section embraces the basic
issues grouped into four blocks that consider results of analysis
of regulatory documents. The first block reflects opinions of
pharmaceutical professionals about the performed functions,
whereas the second and third ones are aimed to detect
what those interviewed know about constituents of ethics
and deontology; the fourth block consists of labor functions
fulfillment of which must be accompanied by compliance with
moral and ethical standards.

The study objects included 95 pharmaceutical professionals
with 96.8% of them being women. The majority of those
interviewed (39.7%) are elder than 50 years old, one-third
part (34.7%) are younger than 40, and about one-fourth
part (27.4%) are 40 to 50. 44.2% of those interviewed have
higher education. 28.4% work as pharmacy heads, 21.1% as
chemists and 48.4% as pharmacists. One responder (1.1%) is
an individual entrepreneur with a license for a pharmaceutical
activity. Those interviewed have a different length of service:
over 15 years in 46.3%, 10to 15 years in 14.7%, 5 to 10 years
in 16.8% and not longer than 55 years in 22.1%. The majority
of pharmaceutical professionals (64.2%) work at a pharmacy,
one-third of them (80.5%) are employed at pharmacy branches,
whereas 4.2% work at pharmacies of medical organizations.
Almost two-third of them (63.2%) are employed by pharmacy
networks.

The study method consisted of several stages. To analyze
the survey results, those interviewed are subdivided into two
groups: chemists and pharmacists. A percentage of those who
selected separate options of responses is calculated during
the first stage, the obtained results were ranked lately with a
comparative analysis of groups being performed.

RESEARCH RESULTS AND DISCUSSION

The necessity to comply with ethics and deontology while
performing a professional activity is recorded in a number of
regulatory instruments of the Russian Federation.

In accordance with art. 73 of Federal Law No. 323 ‘On
fundamental healthcare principles in the Russian Federation’ as
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of November 21, 11 [6], pharmaceutical professionals conduct
their activity in accordance with the legislation of the Russian
Federation following the principles of medical ethics and
deontology. Pharmaceutical professionals are responsible for
compliance with medical confidentiality, including data about
referral for medical aid, condition of health and diagnosis, and
other data obtained during medical examination and treatment.
Article 74 of the Federal Law [6] imposes restrictions on
pharmaceutical professionals while performing a professional
activity.

Compliance with professional ethics is one of the basic
functions of pharmaceutical workers in accordance with the
Rules of proper pharmacy practice regulated by Order of the
Ministry of Health of the Russian Federation No. 647H as of
August 31, 2016 [7]. The regulatory document also approves
primary and subsequent preparation of workers regarding
the issues of compliance with restrictions imposed on
pharmaceutical workers while performing a professional activity
in accordance with the schedule approved by the pharmacy
supervisor [7].

Such professional standards as ‘Pharmacist’ [8], ‘Chemist’
[9] and ‘Specialist Who Manages a Pharmaceutic Activity’ [10]
regulate a necessity to comply with professional ethics and
deontology while performing a professional activity.

Analysis of requirements of professional standards to
pharmaceutical professionals is provided in table 1.

The ‘Pharmacist’ standard [8] requires to comply with
pharmaceutical ethics and deontology only while performing
two general labor functions of a pharmacist out of three ones.
Thus, while performing such a labor function as ‘Retail trade
and dispensing of medicinal products (MP)’, it is necessary
to perform professional communication with adherence to
business etiquette and pharmaceutical deontology, whereas
performing such a labor function as ‘Wholesale of MP’ requires
compliance with ethical standards and knowing the rules of
business communication, culture and professional ethics.

The ‘Chemist’ standard [9] demands knowing the basis
of professional ethics and pharmaceutical deontology
while performing all five labor functions of a chemist as the
necessary ones. Other characteristics include adherence to
moral and ethical standards within the professional activity
while performing all labor functions of a chemist. According
to ‘Specialist Who Manages a Pharmaceutic Activity’ standard
[10], pharmaceutical ethics and deontology should be complied
only when two out of six labor functions are performed.
Explanatory work ensuring compliance with the principles
of pharmaceutical deontology should be performed during
‘Organization of work by the personnel of a pharmaceutical
organization’. Performance of such a labor function as
‘Organization of information and consultation aid for population
and medical workers’ requires knowing the basis of professional
ethics and deontology only. Moreover, ‘Other characteristics’
section sets compliance with moral and ethical standards,
principles of medical and pharmaceutical deontology within a
professional activity while performing the labor function.

The performed analysis shows that the professional
standards contain requirements to adherence to pharmaceutical
ethics and deontology, though they are mentioned not in all
labor functions and differ depending on the category of a
pharmaceutical professional.

Analysis of knowledge of pharmaceutical professionals
about basic functions performed while conducting a
professional activity is presented in table 2.

It is seen from table 2 that those interviewed with higher and
general education believe that compliance with professional
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Table 1. Professional standards

Labor functions

Required skills/
knowledge/other
characteristics

The content of requirements

Th

e ‘Pharmacist’ professional standard

Retail trade and dispensing of MP

Required skills

Perform professional communication with compliance of business etiquette and
pharmaceutical deontology

Required knowledge

Preparation of MP by pharmacies
and veterinary pharmacy
organizations

Required skills

Required knowledge

Wholesale trade of MP

Required skills

Adherence to ethical standards

Required knowledge

Rules of business communication, culture and professional ethics

he ‘Chemist’ professional standard

Wholesale, retail trade and
dispensing of MP and other
pharmacy products

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards within professional activity

Acceptance control of incoming
MP and other pharmacy products

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards within professional activity

Storage of MP and other
pharmacy products

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards within professional activity

Informing population and medical
workers about MP and other
pharmacy products

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards within professional activity

Making MP at pharmacies

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards within professional activity

The ‘Specialist

Who Manages a Pharmaceutic Activity’ standard

Planning the activity of a
pharmaceutical organization

Required skills

Required knowledge

Ensuring resource provision of a
pharmaceutical organization

Required skills

Required knowledge

Organizing the work of the
personnel of a pharmaceutical
organization

Required skills

Perform professional communication on compliance with the principles of pharmaceutical
deontology

Required knowledge

Management of quality of results
of the current activity of a
pharmaceutical organization

Required skills

Required knowledge

Management of information and
consultation aid for population
and medical workers

Required knowledge

Basis of professional ethics, pharmaceutical deontology

Other characteristics

Compliance with moral and ethical standards and principles of medical and pharmaceutical
deontology during a professional activity

Management of financial
and economic activity of a
pharmaceutical organization

Required skills

Required knowledge

Table 2. Basic functions of pharmaceutical workers

Chemist Pharmacist
Functions Rank Rank
n=42 Percentage, % n =53 | Percentage,%
Sale of pharmacy products of a proper quality 42 100.0 1 53 100/0 1
Provision of true mformahon apout pharmacy products, their 41 976 o3 51 96.2 3
cost, pharmaceutical counsellin
Informmg about the rational use of MP for the purpose of 40 96.0 4 49 9.5 4
responsible self-therapy
Making MP in accordance with recipes and inventories of MO 18 42.9 6 15 28,3
Registration of accounting records 36 85.7 5 43 81.1 5
Compliance with professional ethics 41 97.6 2-3 52 98.1 2

ethics occupies 2™ position amongst basic functions of
pharmaceutical professionals.

Results of analysis of knowing the aspects of ethics by
pharmaceutical professionals are presented in table 3.

Only 42.9% of chemists and 58.5% of pharmacists
selected all constituent of ethics. Meanwhile, only 21.7% of
pharmacy heads are well aware of ethical aspects. According
to the majority of those interviewed, pharmaceutical ethics
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Table 3. Constituents (aspects) of ethics

OPUTMHAJIbHOE UCCJIEQJOBAHNE

Chemist Pharmacist
Ethical aspects Rank Rank
n=42 % n =53 %
Moral and ethical culture of a pharmaceutical worker 40 95.2 2 51 96.2 1-2
Social significance of a professional activity 28 66.7 4 33 62.3 5
Requirements to the personality of a pharmaceutical worker 26 61.9 5 39 73.6 4
Rules of behavior of a pharmaceutical worker 42 100.0 1 51 96.2 1-2
_Ethlcal and psy_chologmal aspects of interrelations of participants 37 88.1 3 48 90.6 3
in the area of circulation of MP
Other - - - - - -
Table 4. Constituents (aspects) of deontology
Chemist Pharmacist
Aspects of deontology Rank Rank
n=42 % n=>53 %
Relation to professional duties 30 71.4 2 42 79.3 2
Principles of behavior in a professional activity 39 92.9 1 48 90.6 1
The problem of debt while performing a professional activity 27 64.3 3 31 58.5 3
Table 5. Labor functions performance of which requires to observe the standards of ethics and deontology
Chemist Pharmacist
Labor functions Rank Rank
n =42 % n=>53 %
Retail trade and dispensing of MP 39 92.9 1-2 47 88.7 1
Wholesale trade of MP 21 50.0 4 24 45.3 7
Making MP by pharmacies 16 38.1 18 34.0
Informing population and medical workers about MP and other pharmacy 39 92.9 1-0 30 60.4 4
products
Acceptance testing of incoming MP and other pharmacy products 17 40.5 6-7 28 52.8 5-6
Storage of MP and other pharmacy products 17 40.5 6-7 28 52.8 5-6
Organizing the work of personnel of a pharmaceutical organization 34 81.0 3 40 75.5 2
Contrgl of quality of results of the current activity of a pharmaceutical 19 45.0 5 34 64.0 3
organization

primarily includes standards of behavior of a pharmaceutical
professional.

Analysis of knowledge of deontology aspects by
pharmaceutical professionals is presented in table 4.

According to the interview results, 47.6% of chemists
and 47.2% of pharmacists know all aspects of deontology.
Only 34.8% of pharmacy heads mentioned all constituents of
pharmaceutical deontology. In accordance with the majority of
those interviewed, the basic constituents included principles of
behavior in the professional activity.

The results of analyzed opinions of pharmaceutical
professionals by labor functions performed by them, fulfillment
of which requires compliance with ethical and deontological
standards, are presented in table 5.

In accordance with table 5, only 28.6% of chemists and 32.1%
of pharmacists noted that it's necessary to comply with moral and
ethical standards while performing all labor functions. Only 17.4%
of interviewed pharmacy heads adhere to this point of view.

According to the majority of those interviewed, compliance
with ethics and deontology are primarily expected while
performing such a labor function as ‘Retail trade and dispensing
of MP’. Chemists also give the first place to ‘Information of
population and medical workers about MP and other pharmacy
products’, whereas it is only ranked 4" by pharmacists.
Meanwhile, pharmacists stick to the opinion that it is necessary
to comply with ethics and deontology while performing a
labor function more than chemists. Besides, the interviewed
pharmaceutical professionals mentioned the necessity of
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compliance with ethical and deontological principles while
performing the labor function called ‘Management of quality of
results of the current activity of the pharmaceutical company’
though this professional standard section lacks knowledge and
skills in the field of ethics and deontology.

CONCLUSIONS

The study has shown that pharmaceutical professionals
are not completely familiar with regulatory documentation.
This is primarily reflected in limited comprehension of their
basic functions. Pharmaceutical professionals are not well
aware of basic aspects of ethics and deontology. They also
underestimate the value of ethical and moral standards while
conducting their labor responsibilities.

Supervisors of pharmaceutical organizations should ensure
effective development of their personnel, which includes
compliance with ethical and deontological principles required
for professional activity.

Improved level of knowledge and skills associated with
ethics and deontology should be given attention to during
both the pre- and post-degree education. When future
pharmaceutical professionals are being trained, the issues of
ethics and deontology should be included into the programs
of professional disciplines. As far as pharmaceutical specialists
go, the ethical and deontological aspects should be included
into advance training cycles and programs of continuous
medical and pharmaceutical education.
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FORMATION OF PROFESSIONAL FLEXIBILITY AMONG PHARMACEUTICAL WORKERS TO INCREASE
EFFECTIVENESS OF PROFESSIONAL INTERACTION
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The legislation of the Russian Federation in the area of regulation of a pharmaceutical activity has undergone changes aimed at provision of pharmacies with
professionals having modern skills of effective professional interaction. Objective of the study was to examine the structure of professional flexibility and procedure
of its formation. A sample consisting of 345 pharmaceutical workers including 283 chemists (82%) and 62 pharmacists (18%) was formed to implement the
method of empirical research of professional flexibility. The method included diagnostic tools to examine the elements of professional flexibility. Pharmaceutical
professionals who performed an effective professional interaction have a sufficient level of professional flexibility. The structure of professional flexibility was
studied. It consists of cognitive, motivational value, socio-communicative, and reflective elements. The elements of professional flexibility were estimated using the
diagnostic tools. The study results showed that it was necessary to form professional flexibility among pharmaceutical specialists. A set of academic disciplines
embracing various levels of professional education was developed by us to reach the purpose. Depending on the level of professional education, the objective of
disciplines and cycles was either to form the basis of professional flexibility, or shape its certain level.
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®OPMUPOBAHUE NMPO®ECCUOHAJIbHOW MTBKOCTU ®APMALEEBTUYECKUX PABOTHUKOB
ONA NOBbILLEHNSA 3®PEKTUBHOCTU NMPO®ECCUOHAJIbHOIO B3AMUMOAENCTBUSA

0. B. Xentkesuy' =2, J1. W. NaspeHteesa’, A. E. [Jpuro?

" SipocnaBCKMi rOCYAAPCTBEHHBIN MEAVLIMHCKUIA YHUBEPCUTET, Sipocnanb, Poccus
2 TepputopuranbHbii opraH PocaapasHanzopa no Koctpomcekoit obnactu, Koctpoma, Poccus

B 3akoHogatensctee PO B 06nactv perynmpoBaHnsa (hapMaLeBTUHECKON AEATENBHOCTY MPOVS3OLLIN U3MEHEHNS, HanpaBieHHble Ha obecneYeHne anTedHbIX
opraHM3auui cneuyianicTamu, BRafetowyMn COBPEMEHHbBIMM  HaBblkamn 3(h(HEKTUBHOIO MNPOMECCHOHaNIbHOrO B3aMModencTsms. Llensto nccnepgoBaHms
SABWUNOCH U3yYeHne CTPYKTYpPbl MPOdecCHoHanbHOM MBKOCTU 1 NpoLiedypbl ee hopMrpoBaHns. [na peanmsaumm MeTOAUKA SMIMPUHECKOrO UCCNefoBaHMS
npoeccroHanbHOM MMOKOCTN Hamu Bbina cchopmrpoBaHa BelIbopka, CocTosLas 13 345 dhapmMaueBTUHeckiX paboTHIKOB, B TOM vuncne 283 nposudopa (82%) 1
62 hapmaviesTa (18%). MeToanka Bkto4ana AnarHOCTUHECKUIN MHCTPYMEHTaPWIN MCCNEA0BaHNS SN1EMEHTOB NPOMECCHOHANBHOM MBKOCTN. PapMaLeBTUHECKIE
CcneumanncTbl, ocyllecTBAsiolme ahMeKTMBHOE NpodeccroHanbHoe B3avMoaencTeie, obnafatoT AOCTATOYHbIM YPOBHEM MPOMECCUMOHaNbHON MMBKOCTY.
Hamu 6bina n3dydeHa CTpykTypa NpotheCcCcroHanbHOM rmokocTr. OHa COCTOUT M3 KOTHUTVBHOO, MOTVMBALMOHHO-LIEHHOCTHOTO, COLManbHO-KOMMYHUKATVBHOMO
N pedneKkCMBHOrO 3nemMeHToB. C 1CMOMb30BaHMEM AMArHOCTUHECKOrO WHCTPYMEHTapUsi OLIEHUNM 3NIEMEHTbI NMPOGECCUOHANBHOM MMOKOCTY. PesynstaTtsl
1cecneaoBaHni ykasanu Ha HeobxoaMMOCTb hOPMUPOBaHVS IPOECCHOHANBHOM TMBKOCTY Y dhapMaLeBTUHECKIX crieumanncToB. C 3Tol Lenblo HaMm padpaboTaH
KOMMNEKC y4eOHbIX OMCLMMINH, OXBATbIBAIOLLMIA Pa3INYHbIE YPOBHM MPO(ECCHOHANBHOrO 00pa3oBaHns. B 3aBMCMMOCTH OT YPOBHS MPO(ECCHOHABHOrO
obpazoBaHusa 3agaden AUCUMNANH 1 LMKIOB 6bI10 MO0 3anoXnTb OCHOBbI MPO(ECCHOHaIBHON MTMOKOCTH, MO0 ChHopMUPOBaTE €€ OnpeaeneHHbIA YPOBEHb.

KnioueBble cnoBa: npodeccroHanibHas MMOKOCTb, MPOMeccrMoHanibHoe B3aMMOeNCTBIE,  (hapMaLeBTUHECKME  PabOTHUKY,
MOTUBALMOHHO-LEHHOCTHBIN SMIEMEHT, COLMAbHO-KOMMYHUKATVIBHBIA 31EMEHT, PEDNIEKCHBHBIV ANEMEHT, aKTVBHbIE METOLb! OOYyHeHVIst

KOTHUTUBHbBIN  31EMEHT,
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[aHHbIX, MOArOTOBKA YepHOBMKA PYKOMCU 1 Ap.
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The legislation of the Russian Federation in the area of regulation
of a pharmaceutical activity has undergone changes aimed at

components. The process is supported by informational
resources and rational assortment. Professional interaction is

provision of pharmacies with professionals having modern skills
of an effective professional interaction.

Professional interaction (fig.) means a process of indirect
or direct interpersonal interaction of healthcare specialists with
patients. This process is influenced by environmental factors.
[t includes informational, organizational and psychological
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provided using information needs of professionals and patients
in the ergonomic space of interaction.

Pharmaceutical professionals performing an effective
professional interaction have a sufficient level of professional
flexibility. Professional flexibility includes flexibility of behavior,
resistance to social changes combined with self-actualization,



OPUTMHAJIbHOE UCCJIEQJOBAHNE

Environmental factors

Professional interpersonal interaction

Direct
Pharmaceutical professional — Medical professional
Pharmaceutical professional — Patient

'

Indirect
Pharmaceutical professional — Patient
(through the Medical professional)

Y

Information

Organizational

Psychological

'

Y

Information requirements

Rational assortment

Professional flexibility

'

Information environment

Ergonomic space of interaction

Fig. Model of professional interaction among pharmaceutical workers

Table. The structure of professional flexibility

Professional flexibility structure
elements

Professional flexibility element description

Cognitive element

Professional knowledge, abilities and skills that form the basis of long-term relations with a consumer

Motivational value element

The value-and-meaning attitude toward a customer, self, profession, even temper; moral and ethical culture
of a pharmaceutical worker; calmness; patience, self-control; self-restraint; flexibility of thinking, stress resistance

Socio-communicative element

Solving conflicts with a consumer, flexible behavior and communication strategies (communicability, type
of response in case of a conflict), emotional burnout

Reflective element

Self-assessment, self-analysis of own activity, rethinking, updating a system of values

and ability to form long-term professional relations with a
possible increase of the qualitative interaction level.

Professional flexibility can be considered as a ‘soft skill’
of pharmaceutical workers required for effective professional
interaction under constantly modifying conditions of the
professional environment [1-3].

MATERIALS AND METHODS

A sample consisting of 345 pharmaceutical workers including
283 chemists (82%) and 62 pharmacists (18%) was formed
to implement the method of empirical research of professional
flexibility. The method included diagnostic tools used to
examine the elements of professional flexibility [4, 5].

The study objective included examination of the professional
flexibility structure and procedure of its formation.

STUDY RESULTS

The structure of professional results has been examined by
us (table).

A control test with 30 tests to evaluate expertise was used
to determine the level of a professional flexibility cognitive
element. Specialized questions in the test were about
pharmacology, pharmacotherapy, getting prescriptions, using

medicinal preparations in various age groups, etc. There was
only one answer to every question. All correct answers were
summed up; their percentage in the total number of possible
correct answers was determined. A score was awarded based
on the scale. A percentage of correct answers amounted to
81.3%. The value corresponded to 4 points (‘satisfactory’).

The motivational value element was analyzed using the
questionnaire by Mehrabian A. As a result, 43% of those
interviewed focused on avoiding failure. A specialist who avoids
failures reduces its activity to making less errors preventing
effective interaction with collegues and patients. 30% of
pharmaceutical workers are focused on gaining success. These
specialists use a creative approach to the activity, they are ready
to set and solve new tasks. It should be noted that 27% of
pharmaceutical specialists lack a dominant motivation at all.

Certain psychological personality traits (communicative
competence, emotional intelligence, conflict response type,
level of emotional burnout) were determined while analyzing
socio-communicative elements. Mean values based on certain
characteristics were obtained.

The reflective element was estimated using the method to
diagnose the level of reflectivity by Karpov AV. The majority of
those requested (52%) have a mean level of reflection. It means
that pharmaceutical professionals can hardly evaluate their
previous activities with subsequent extraction of professional
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experience and it is difficult for them to form perspectives of
their future behavior.

DISCUSSION OF RESULTS

The study results indicate that it is necessary to form
professional flexibility among pharmaceutical specialists.
Formation of professional flexibility is a process when
personality measures of a pharmaceutical worker are transformed
improving his personal and professional activity. A set of
academic disciplines embracing various levels of professional
education has been developed by us to achieve the objective.
The results of conducted studies and requirements to
professional standards were taken into account while developing
working programs, additional professional development
programmers and programs of an educational activity.
Learning theoretical material and practical skills was
assessed using the initial, current and final control and the
original fund of typical means of assessment (testing, solving
situational tasks).
A program of joint educational activity named ‘Prescription
and dispense of medicinal preparations as an approach to
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professional interaction among healthcare specialists’ was
developed based on the study results to improve cooperation
among medical and pharmaceutical workers.

The activity will be carried out within the system of
continuous medical and pharmaceutical education.

Active methods of education such as discussion,
gamification (put yourself in the position of the opponent), and
facilitation (enables discussion in a group) are planned to be
used during the activity.

Depending on the level of professional education, the
objective of disciplines and cycles was either to form the basis
of professional flexibility, or shape its certain level.

CONCLUSIONS

As a result of the study, a position of professional flexibility was
determined in the structure of interaction among professional
workers. Professional flexibility elements were diagnosed.
An educational trajectory regarding formation of professional
flexibility among pharmaceutical specialists was developed
considering the results of conducted studies and requirements
of professional standards.
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Due to a high incidence of chemical compounds and chemical technologies, ethics of chemistry should apply in-depth knowledge aimed to reach the maximum
of expected utility. This requires a certain concept of ethical and chemical orientation. The article describes certain elements of humanitarian approach used by us
while studying chemical disciplines intended for 15t and 2™ year students in General Medicine, Pediatrics, Dentistry, Medical Biochemistry and Pharmacy.
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The issues of quality and its assessment are particularly true
for such areas of human activity as medicine and pharmacy.
The level of competence, which is founded at a university
today, will be presented to patients tomorrow. Among natural
sciences, chemistry occupies a significant place in professional
preparation of future physicians, pharmacists and chemists. It
is perfect for formation of key competencies being an ideal
testing ground for development of abilities to analyze data,
think logically, make hypotheses and conclusions.

BODY OF THE TEXT

1styear students in General Medicine, Pediatrics, Dentistry, 15t —
5% year students in Pharmacy (in the higher education program,),
1st, 2nd 40 and 5" year students in Medical Biochemistry, 15t and
2 year students in Pharmacy (in the program of secondary
vocational program) study at the department of chemistry with
a course of pharmaceutical and toxicological chemistry of the
Yaroslavl State Medical University. The following chemical
disciplines are being taught: chemistry, general and inorganic
chemistry, inorganic chemistry, physical chemistry, physical and
colloidal chemistry, analytical chemistry, pharmaceutical chemistry,
quality control of medicines, and toxicological chemistry.

Under conditions of mass education, the process of
knowledge transfer and control of knowledge acquisition
require that teachers should use the most up-to-date
pedagogical technologies. The technologies allow to provide
the minimum guaranteed knowledge and skills in accordance
with the educational program and requirements of the Federal

State Educational Standard. Individual characteristics of every
student should be taken into consideration such as the basic
level, rate of mastering the material, and cognitive abilities.

It is noted that the 1%t year students can’t work with literature,
single out the most important things, and can’t work independently.
So, a humanitarian approach should be used during the academic
process. Its elements are contained in the following forms of
organization of the academic process at the department.

1. Another approach to a traditional form of education
(lecturing). It consists in enlargement of didactic units,
concentration on basic notions, terms, phenomena,
generalization and analysis of notions. It is about the focus
on those moments that can definitely be checked in any
case, presentation not of the general, but of the basic
information flow, which is subject to examination and
verification. On the one hand, it significantly simplifies the
process of adaptation of the 15t year students to learning
at a university. On the other hand, teachers did useful work
on structuring and selection of academic content, which is
subject to control. The strategy is successfully implemented
only when tests are actively used during certification.
In lecturing content, a great attention is being paid to
the history of most important discoveries in chemistry,
biographies of known scientists, and illustration of
interdisciplinary connections. To this end, visual multimedia
aids are being actively used. Examination of life of scientists
and their discoveries results in the establishment of
connections between generations in Russian and world
history of science. In this case, an instructional goal of the
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educational process has been gained. Thus, the younger
generation is provided not only with certain knowledge and
skills, but also with moral values. As a result, an integrated
personality is being formed. Ethics of chemistry is not
possible without deepened knowledge [1].

Using the elements of problem-based learning, problem
statement and finding solutions activate the mental activity
of students and enhance cognitive interest. The set problems
are solved during the joint activity of a teacher and a student.
Monitoring of academic achievements of students with
regular tracing and publication of the current rating as
elements hereof. This is a motivating factor for all students.
Weak students are trying to improve their positions, whereas
strong students are attempting not to lose what has been
achieved. A competitive element in academic achievements
has been utilized. Moreover, students from the bottom of
the list are urged to visit consultations, use departmental
texts and collections of tests developed at the department.
[t has long been noted that the rating system allows to
activate the cognitive activity, stimulates daily independent
work and increases interest in the subject [2, 3].

Stable rules assessing academic achievements and
assessment predictability. Students can get familiar with
requirements to the lower and upper ranges of estimates
of their academic achievements in accordance with the
Discipline Rating Regulation during the first lesson.

Open requirements to the minimal scope of content of
controlled data formulated as an open bank of tests, which
can be used for self-preparation and self-checking. Thus, the
humanitarian principle of warranted educational minimum
(active cooperation in self-preparation and self-checking)
has been implemented. Formation of the bank of tests is
preceded by a hard work of the most experienced teachers
who carefully select the content of controlled material.
The ‘nucleus’ of the academic discipline, key notions and
regularities take the form of tests. Scientifically valid tests, a
part of which has a reliability coefficient of 0.90, have been
developed at the department. Those who pass the tests
get a just and objective mark. Paper-based tests are unified
by content and moderate difficulty.

Writing a paper on one of the issues for obligatory independent
studying by choice or on the topic suggested by a teacher
promotes development of the skills of independent work.
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approach is to check the educational minimum. In this
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knowledge survival and exam) are used [4].

8. Interim step-by-step certification on the discipline. The stages

include as follows: a) estimation of practical skills, b) assessing
the skill to solve standard tasks, c¢) assessing knowledge of
theory basis according to the results of an examination testing
considering the final rating. To solve the tasks, the student
needs to be aware of certain data, have solving skills, quick
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CONCLUSION

Summarizing the above, it should be noted that the humanistic
orientation is an important aspect of the entire preparation
process of specialists. However, chemical sciences occupy
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have certain logic of construction and solid interdisciplinary
connections. They help to provide a student with an integral
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TEACHING CLINICAL PHARMACOLOGY AT THE PHARMACEUTICAL DEPARTMENT OF THE YAROSLAVL
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The main objectives that arise while teaching future chemists currently include formation of knowledge, abilities and skills of pharmacological support of
treatment of diseases that enable effective work aimed at implementation of professional tasks and degree of mastery over labor functions. While teaching clinical
pharmacology at the pharmaceutical department, we follow the path of an increased scope of new topics on private matters of the discipline including assessment
of effectiveness and safety of medicinal preparations taking into account adverse reactions, issues of pharmacoeconomics, pharmacoepidemiology and provisions
of evidence-based medicine. In Russian medicine, it is common to adhere to the principle that moral standards are interwoven into clinical practice. This principle
is followed during teaching. Proper management of the educational process will enable students to independently work with literature, critically assess new data
and continuously improve their professionalism in future.
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NMPENOAABAHUE KNTMHUYECKON ®APMAKOJTOMU HA ®APMALIEBTUMECKOM ®AKYJILTETE
APOCJIABCKOIO roCYAAPCTBEHHOIO MEANLIMHCKOIO YHUBEPCUTETA

C. A. Cnewwunoea ™, O. A. CunvumHa, E. . Nuneesa, C. M. OemapviHa, L. X. MamoTtuH
SApocnaBcKkuii FoCyAapCTBEHHbIN MEAVLIMHCKUIA YHUBEPCUTET, Apocnasnb, Poccus
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npenofasaHns AUCLMNAVHBI COXPaHSETCS TPaaMLMOHHAA NS POCCUNCKOM MeaULWHBI MO3ULMS, YTO MOpPasibHble HOPMbI BIETEHB! B KIMHUYECKYHO MPaKTUKY.
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KPUTUHECKM OLIEHMBATB HOBYIO MH(OPMALMIO 1 HEMPEPBIBHO NOBbILLATL MPOMECCNOHANNEM.

KrntoyeBble cnoBa: KiMHUYecKasi (hapmakosioris, mpenoaasaqve, fjokasaTenbHas MeavumHa

Bknap aBtopos: C. A. CnelwunoBa — nnaHMpoBaHve MccnefoBaHus, coop [AaHHbIX, aHaM3 AaHHbIX, UHTepnpeTaums AaHHbIX, MoAroToBka YepHOBMKA
PYKOMMCK, KOHLIENUWst cTaTb, NoAdop 1 aHanma nutepatypbl, 0606LLeHne nHdopmaLmmn, HanncaHne Tekcta; O. A. CUHMLMHA — NaHNPOBaHWe UCCNeAoBaHMs,
cbop HdaHHbIX, aHanm3 gaHHblx; E. . JluneeBa — KoHUenuust ctaten, noabop v aHanma nutepatypsl; C. M. demapuHa — oopMieHne crnncka nuteparypbl;
LLI. X. ManioTnH — noadop 1 aHanma nutepatypbl, 0606LLeHe MHOPMaLMKW, HanMcaHre TekcTa.

><] Ansa koppecnoHaeHumn: CeeTnaHa AHaTtonbesHa Crielunnosa
yn. Monoga, a.24, r. Apocnaenb, 150010, Poccus; sspeshilova@yandex.ru

Cratbsi noctynuna: 21.10.2022 CtaTbsi NpuHATa K nevatn: 26.11.2022 Ony6nukoBaHa oHnaiH: 29.12,.2022

DOI: 10.24075/medet.2022.061

The history of department of clinical pharmacology (CP) is  Subsequently, teaching CP at the pharmaceutical department

associated with creating a course of clinical pharmacology at the
department of faculty therapy of the Yaroslavl Medical Institution
in 1984 and beginning of teaching at the therapeutic faculty,
and at the pharmaceutical faculty as part of pharmacotherapy
since 1986. The increasing need in better knowledge of
CP among chemists was the reason for occurrence of this
discipline at the department in 2005. However, students of the
pharmaceutical faculty faced the problem of assimilation of a
large amount of knowledge; for this, knowledge of many other
disciplines had to be synthesized. Elective course named ‘Basis
of internal diseases. Pharmacoeconomics’ played a remarkable
practical role in 2014. It promoted better integration of students
into the subsequent educational process at this department.

was accompanied by an increased number of new topics
on private issues of the discipline including assessment of
effectiveness and safety of drugs considering adverse reactions
and issues of pharmacoeconomics, pharamcoepidemiology
and provisions of evidence-based medicine [1, 2].

Modern economy of the XXI century requires a presence of
highly qualified employees on the labor market. They should have
professional competencies. Thus, high requirements were placed
on them including chemists [3, 4]. In the presence of a large arsenal
of medicinal products (MP), a professional should do as follows:

1) analyze the rationality of selection based on criteria of

effectiveness and safety of a certain MP in the group of
analogous products to treat the basic symptom complexes;
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2) conduct a pharmaceutical consultation of patients on
correct regimen of MP intake, especially regarding novel
dosage forms or their combinations;

3) provide recommendations on prevention of adverse drug
reactions;

4) inform physicians of pharmacodynamics, peculiarities of
pharmacokinetics, interactions of newly arriving MP, offer
a rational alternative to the old MP and those lacking at
the time of referral.

A pharmaceutical professional interacting with medical
personnel, patients and their relatives, regulatory and oversight
bodies should also comply with the rules of medical and
pharmaceutical ethics and deontology. A chemist has a moral
responsibility for possible negative consequences when MP are
created, during clinical trials, manufacture and implementation,
quality control of pharmaceutical products and advertising [2, 4].

Presence of a large number of reproduced MP among the
registered preparations with unproved effectiveness and safety, a
significant difference in the cost of MP with the same international
nonproprietary name, excess of doubtful information, and false
advertising complicate the chemist’s activity. Many issues can be
solved using clinical pharmacology [5, 6].

At the Yaroslavl State Medical University, CP is taught to
the chemists in accordance with the program composed as
per requirements of the Federal State Educational Standard of
Higher Education in the specialty of Pharmacy (33.05.01) [2].

CP is taught in the 4™ and 5" years, whereas during the 3
year the students are trained in the abovementioned elective
discipline. The current basic tasks achieved during education
of future chemists include formation of knowledge, abilities
and skills of pharmacological support of treatment of diseases
that enable effective work associated with implementation of
professional tasks and degree of mastery in labor functions.
Highly qualitative medical education can be provided only due
to a rational combination of traditional methods of preparation
with innovative classic classroom sessions with a wide use
of remote technologies, enough time for independent and
practical work under the guidance of an experienced mentor
[7, 8]. Independent work of pharmaceutical students on rational
prescription of drug therapy and drafting a formulary is the basis
of practice-oriented training provided at the department. It
visually confirms mastering the necessary competencies [9, 10].

Solving clinical issues makes students closer to their
future practical activity, promotes deep understanding of the
need for theoretical knowledge of CP and makes new data
handling possible. This type of education requires attraction of
knowledge related to various subjects and enables formation
of interdisciplinary connections. This is necessary to master
general professional competence [7, 11].

Progressively increased scope of CP-related data assigns serious
tasks regarding perfection of the pedagogical process to the teacher
as well. The teacher and student nature of interaction has changed
when the lessons were organized, and the interactivity became the
main method, especially during an attempt to find the best solution
by analyzing errors and reviewing actual practical cases. Thus, it
is important that a teacher should necessarily be a physician and
could show his critical thinking in a proper way [12, 13]. It always
attracts great interest among students and evokes an emotional
response making the educational process more effective and turning
complex issues into more understandable ones.

Moreover, a teacher should make the students interested
in the subject, form motivation and stimulate creative thinking
using properly asked questions. It is necessary be always patient
about the students’ mistakes they make while trying to reach at a
conclusion, offer aid or use required sources of information when
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the student is not able to find answers independently. Acquisition
of certain experience in the process of education is important.
Thus, directive rules on practical lessons should be avoided with
simultaneous direction of students to the right path [7-9, 14].

In modern education, using tests is a rational and effective
addition to other methods of knowledge control. It is widely
applied at our department along with online testing. Practical
testing enables detection of the level of knowledge, abilities and
skills among pharmaceutical students. Tests and joint review of
results motivate the students to activate the work on mastering
the educational material [7, 14]. Moreover, testing disciplines,
organizes and shapes the activity of students.

Oral interrogation is traditionally used at the department
as well. It enables to find a correct answer, its consequence,
independence of judgements and conclusions, degree of
development of logical thinking in a future chemist. This form
is used to perform current control of the level of knowledge.
It basically concentrates on identification of problem areas in
learning, complex issues, phenomena and situations. Collective
work of the entire group is definitely used during interrogation
as addressing a question to everyone, reviewing the answer
and assessing answers of the student or his/her colleagues.

The role of students’ cognitive activity, their motivation to
independent academic work including the one in electronic
educational environment sharply increases [10, 15]. The advantage
of the practical approach is that it is organically combined with
various modern educational technologies being their integral part.

Unlike many fundamental academic disciplines, clinical
pharmacology can’t be learned once and for all. Teachers have
to get ready for lectures, practical classes on a constant basis
updating and analyzing new data [5, 6, 8].

Overall, a chemist should know not just medical and
pharmacological disciplines, but also economic and marketing
fundamentals, meaning that they should be executed in a
qualitative way in accordance with the ethical standards. Today,
the Ethical Code of a Russian Pharmacist is in force in Russia
[4, 12, 16]. It is based on the Federal Law ‘On the Fundamental
Healthcare Principles in the Russian Federation’, consumer and
patient protection legislation, legislation on advertising, Civil Code
of the Russian Federation and other legislative acts of Russia,
documents of the UN, WHO and other documents related to
ethical aspects of pharmaceutical business [2-4]. Employees
of the department pay a great attention to the issues of ethics
as well. The worldview of students has been shaped during
the entire educational period with subsequent improvement of
professional skills throughout life. Thus, formation of ethical and
deontological culture of future specialists at medical universities
is of an exceptional value [15, 16]. A traditional approach stating
that ethical standards are build in the clinical practice has been
preserved in the process of the discipline teaching.

CONCLUSION

Formation of the personality of a future chemist at a higher school is
a complicated and multi-faceted process success of which is mainly
ensured by organization and planning the activity of students, active
fulfillment of the educational standard for this specialty, creation
of external and internal conditions for intensive development of
necessary professional attributes [1, 2, 3]. Proper organization of
the educational process will allow students to independently work
with literature, being able to assess new information in a critical way
and continuously improve their professionalism.

Teaching any academic discipline must result in a qualitative
preparation of a graduate by solving the issues while getting
education at the university.
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THE VALUE OF THE STATE SEGMENT OF THE REGIONAL PHARMACEUTICAL MARKET IN THE SYSTEM
OF DRUG SUPPLY CONSIDERING PERSPECTIVES AND RISKS OF DEVELOPMENT
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No properly formed and subsequent regulation concept has been presented until now by a number of the issues, which are essential for the pharmaceutical
branch. Development and a complex structure of the state regional retail market of medicines, including the activity objects as part of organizations with various
organizational and legal forms managed or coordinated by representatives of public entities, have been reviewed in complex within the trial. The model of the
structure of the state segment considering organizational and legal interactions used during examination of the regional pharmaceutical market in the Kostroma
region has been suggested. Distribution of objects within the state segment structure was analyzed. The differences in the strategies of functioning and development
of the state and private segments of the regional retail market of medicines have been identified. Legal preconditions and social and economic conditions of the
growing role of healthcare institutions in the system of drug supply of population have been designated. It has been established that the tendencies intensifying
participation of the state in the system of drug supply to ensure proper management of budgetary resources and risk prevention were accompanied by previously
adopted extra-branch changes of legislation. This could result in reduction of the state segment in economics that would inevitably lead to serious changes in the
structure of the pharmaceutical market and redistribution of social load among its participants [2]. A serious understanding of prospects of functioning of the state
segment of retail trade of medicines is required both at the level of regulatory agencies and within the professional community considering the preservation of social
services of medicinal aid and decreased risks of negative phenomena on the pharmaceutical market.
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3HAYEHUE rOCYOAPCTBEHHOIO CEFMEHTA PETMOHAJIbHOIO ®APMALIEBTUHECKOIO PbIHKA
B CUCTEME NIEKAPCTBEHHOI'O OBECINEYEHUA C YHETOM MEPCIMNEKTUB N PUCKOB PA3SBUTUA

A. E. Opuro' B, O. B. XKentkesu<?, T. A. BazaHosa'

" TepputopuaneHbli opraH PocagpasHaasopa no Koctpomcekon obnactu, Koctpoma, Poccus
2 flpocnaBckmii rocyNapCTBEHHbIA MEAULMHCKUN YHUBEPCUTET, ropof Spocnasse, Poccus

Mo pagy NpUHLWNManbHbIX Ans hapMaLeBTUHECKOR OTpacv BOMPOCOB A0 HACTOSILLErO BPEMEHW He MPEeACTaBeHo HYeTKO OhOPMIEHHOW, NOCcneaoBaTensHoN
KOHLeNnuuv perynmposaHuns. B pamkax HacTOSILLEro 1CCNeaoBaHsi BCECTOPOHHE PaCCMOTPEHbI PaSBUTUE U CIIOKHOCOCTaBHAsH CTPYKTypa rocydapCTBEHHOO
CermMeHTa PervoHasbHOrO pbiHKa PO3HMYHOWM TOProBAM NIEKaPCTBEHHLIMU MpenapaTtamu, BKIOHaloWero 06beKTbl AesTeNbHOCTV B COCTaBe OpraHusauyii
pasMYHbIX OpraHM3aLVOHHO-MPaBOBbIX (hOPM, HAXOAALLWXCS MOL YNpaBneHnem nnmbo KoopanHauven npeactaBmteneit nybamyHelx obpasoBaHuii. [NpeanoxeHa
MOfeSb CTPYKTYPbl OCYAaPCTBEHHOTO CerMeHTa C Y4eTOM OpraHM3auMOHHO-MPABOBbLIX B3AVMOCBA3EW, WCMONb30BaHHAs B W3YHEHUM PErvoHasibHOro
(hapMaLeBTNHECKOrO PhiHKa Ha npumepe KocTpomckor obnacTu. [MpoBeaeH aHanva pacrnpeaeneHnst 06bekToB CTPYKTYP FOCYAapCTBEHHOMO CermeHTa,
BbISIBNEHbI Pa3Nyns cTpaTtervii hyHKLUMOHMPOBAHNS 11 Pa3BUTUS MEXy rOCYAaPCTBEHHbIM M HaCTHbIM CEerMeHTaMyi PEervoHaIbHOTO PblHKa PO3HUHHOM
TOProB/N NeKapcTBeHHbIMY npenapartami. O603HaYeHbl NpaBoBble NPEANOCHIIKA 1 COLMATbHO-3KOHOMUYECKIME YCIOBUS BO3PACTAIOLLEN POMM YHPEXOEHIA
3ApaBoOXpaHeHNs B CUCTEME NIEKAPCTBEHHOO 06eCcrneveHst HaceneHys. YCTaHOBIEHO, YTO Hapsily C TEHAEHLSMN YCUEHUS YHacTIs FOCyAapCcTBa B CHCTEME
JIEKaPCTBEHHOrO OBECcreqeHnst B LeNsX paumoHasibHOMO PacropsikeHnst GIofpKeTHbIMU pecypcamn 1 NMpefoTBpaLleHnst PUCKOB, BCTYMUAM B CUY paHee
MPVHSTbIE BHEOTPAC/IEBbIE UBMEHEHUS 3aKOHOLATENLCTBA, MOCNEACTBEM KOTOPbIX AO/DKHO CTaTb COKPALLEHME B 9KOHOMUKE rOCYAapPCTBEHHOMO CerMeHTa.
OTO HEMUHYEMO MOBMIEHET CepbesHble M3MEHEHNs B CTPYKType (hapMaueBTUHECKOro pbiHKa ¥ NepepacnpeneneHne CoumanbHON Harpyski Mexay ero
y4acTHUKamn. Ha ypoBHe opraHoB rocyAapCTBEHHOO PErynmpoBaHus 1 B MPOheccroHansHOM CoobLLEecTBe TpeByeTcst Cepbe3HOe OCMbICTIEHVE NEPCTIEKTIB
(hYHKUMOHMPOBaHVS TOCY0aPCTBEHHOO CErMEHTa PbiHKa PO3HMHHOW TOPTOBIM C MO3ULMIA COXPAHEHNS COLMATTbHBIX YCITYT NIEKAPCTBEHHON MOMOLL, CHYDKEHIIS
PVICKOB HEeraTvBHbIX SBNEHNI Ha (hapMaLIEeBTUHECKOM PbIHKE.

KrntoueBble crioBa: rocyqapCTBEHHbBIA CErMeHT, MEepCreKTVBbl 1 PUCKN PasBuThst (hapMaLeBTUHECKOrO PbIHKA, PErvioHasIbHbIA PhIHOK PO3HYHOM TOProBMn
JeKapCTBEHHbBIMY MpenapaTamu, cricTeMa NekapCTBEHHOrO 06ecnedeHIsl, CoLmasbHbIe YCyrvi TEKapCTBEHHOM MOMOLLM
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OPUTMHAJIbHOE UCCJIEQJOBAHNE

No properly formed and subsequent regulation concept has
been presented until now by a number of the issues, which
are essential for the pharmaceutical branch. This concerns
the position on the pharmaceutical market and participation
of state structures in the circulation of medicinal preparations
(MP). In the growth of consolidation on the pharmaceutical
market, which results in merging of business players,
increased concentration and change in the competitional
environment, an increase of qualitative attributes of the
pharmaceutical market doesn’t warrant growing affordability
of drug supply because it has a territorial irregularity, can be
accompanied with negative phenomena both in relation to
population servicing indicators and profitability of pharmacy
business.

Importance of comprehension and distinct, subsequent
legalization of the state position on these issues is of principal
value as it directly influences how affordability of medicines,
one of the most important warranties in the field of health
protection, is being implemented.

It is pressing to examine the condition and affordability
of drug supply from the perspective of public interests in the
sphere of development of regional pharmaceutical markets,
affordability of pharmaceutical services for the population from
different territories depending on its density, retail infrastructure,
and detection of key segments in distribution of social load
between participants of the pharmaceutical market.

The purpose of this study was to analyze the structure
and condition of the state segment of the regional drug retail
market considering assessment of its value in the system
of drug supply, prospects and risks for the development
established considering the problems of acting and suggested
legal regulation.

Methods represent content analysis of regulatory
instruments in the field of pharmaceutical activity, regulation of
competitive markets, methods of a retrospective and statistical
analysis, modeling, comparative and predictive analysis.

RESULTS

Structure and legal conditions of the presence
of the state segment on the drug retail market

Legal and institutional structure of the state segment on the
regional drug retail market for over than 20 years underwent
changes towards complication. It is not homogenous today.

Impossibility to ensure provision of certain social services
using the market instruments only resulted in active development
of state and municipal unitary pharmaceutical enterprises with
the liability established by the legislation as far as decision of
these tasks by the state bodies of the entities of the Russian
Federation and local authorities goes. The legal basis was
established by Federal Law as of November 14, 2002 No.
161-FZ ‘Concerning state and municipal unitary enterprises’.
According to it, creation and functioning of enterprises with a
respective organizational and legal form were provided if ‘it is
necessary to perform an activity to solve social tasks (including
implementation of certain goods and services at a minimum
cost) ...".

However, the measures were not sufficient and totally
effective. The mechanisms that ensure control over compliance
of the activity of unitary enterprises with the purposes of their
establishment set by the law were not legally determined [1].
Under real economic conditions, the most important task of
drug supply affordability for rural population was not solved
along with performance of social pharmaceutical services

(preferential provision of medicines, discharge of narcotic
agents and psychotropic substances, drug preparation).

As a response to the social request established by Federal
Law ‘Concerning Circulation of Medicines’, provisions on retail
trade of medicines by medical organizations and their rural
subdivisions have been introduced considering the following
peculiarities:

1) Pharmaceutical activity is performed by medical
organizations and their subdivisions in accordance with a
close list of their subdivisions (outpatient departments, feldsher
stations (FS) and feldsher-midwife stations (FMS), departments
of general medical and family practice).

In accordance with the terms accepted by Federal Law
No. 61-FZ, the subjects (objects) of retail trade of medicines
are not pharmacies.

Thus, rules of binding nature which relate to the provision
of pharmaceutical services are associated not with pharmacies,
but with medical companies with initially different tasks of the
basic statutory activity. To develop the standard, order of the
Ministry of Health and Social Development of Russia as of May
15, 2012 No. 543H ‘Concerning Approval of the Provision on
Organization of Primary Medical and Sanitary Aid to Adults’
states that the basic tasks of FMS include ‘implementation of
medicines and medical devices in the lack of pharmacies on
the settlement territory’ (par. 171 of Exhibit No. 15 to Provision
on Organization of Primary Medical and Sanitary Aid to
Adults, approved by Order of the Ministry of Health and Social
Development of Russia as of May 15, 2012 No, 543H).

2) Retail trade of medicines by a medical subdivision is
implemented using the territorial location in a village in case of
obligatory presence of such a qualifying attribute as a lack of
pharmacies in the village.

Thus, the legal field determines how to solve the social
and economic issue using not the market (competitive), but
administration and organization method as the only possible
one under the prevailing conditions. Moreover, it is obligatory to
exclude this scheme from the competitive environment.

Thus, the task can be solved beyond industry not by way of
intersectoral cooperation but through a transfer of functionality
of subjects of retail trade of medicines to institutions of public
healthcare with a complete set of civil and administrative legal
relations, including the ones of a delicate nature, in the event
of liability.

3) Management and organizational decisions to implement
the socially significant service are taken by the management
healthcare body of the entity of Russia (part 5 article 55 of Federal
Law No. 61-Z) and supervisors of a medical organization.

Meanwhile, it should be noted that neither currently invalid
order of the Ministry of Health and Social Development of Russia
as of August 26, 2010 No. 735H, nor accepted later Rules
of Good Pharmacy Practice reflect peculiarities of business
processes of organization and functioning of this form of drug
retail. Principally different working schemes were practically
developed in many regions considering understanding of
economic feasibility in the lack of a distinct legal regulation
of retail processes in rural medical subdivisions. It was done
independently and using organizational means.

The accepted complex of legal and organizational measures
resulted in significant qualitative and quantitative changes in
the regional and local markets of medicines and increase of a
state segment share in their structure. The tendency is not only
preserved, but has also been growing stronger.

Meanwhile, various and frequently multidirectional
processes occur as far as the functioning of the state segment
of the pharmacy sector goes.
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The state segment structures on the pharmaceutical market
are developed and intensified in a number of regions. At the
same time, a tendency of conversion of unitary enterprises into
more commercially free structures such as business companies
with preservation of the public owner, and establishment by
unitary enterprises of business entities as branch organizations
with a single management system has been lately observed.

The processes were activated in 2018 following entry into
force of changes introduced by Federal Law as of December
31, 2017 No. 505-FZ ‘Concerning introduction of changes into
certain legislative acts of the Russian Federation’ into Federal
Law as of July 18, 2011 No. 223-FZ ‘Concerning purchase
of goods, works and services by separate types of legal
entities. In accordance with them, a list of legal entities was
expanded including unitary enterprises subject to requirements
to organize purchases.

On the contrary, unitary enterprises in some regions were
transformed into non-commercial companies such as state and
municipal institutions (budgetary institutions and autonomous
companies) with preservation of profile functions of wholesale
and/or retail trade of drugs:

Thus, the structure of the state segment on the drug retail
market was complicated slowly in relation to the subjects
involved and a variety of business structures. It was all due to
the following tasks:

— warranted provision of social services of drug supply by
unitary enterprises and subsequently by companies of
other legal organizational forms,

— ensuring competitiveness of the functioning companies
within the growing competition and more stringent
requirements to performance of financial and economic
activities by way of transfer of unitary enterprises and
establishment of commercial companies such as
business entities;

— to prevent risks of losing control while liquidation of
unitary enterprises/privatization of commercial entities,
preservation of the resource by public and local
authorities by way of transfer of the mentioned economic
entities into other, non-commercial companies such as
budgetary and autonomous organizations.

In a broad sense, the state segment in the drug retail
market is represented by economic entities, establishing and/or
coordinating the activity of which are done in direct or indirect
involvement of a participant (authorized bodies) of public entities
such as constituents of the Russian Federation and municipal
formations. This is how the presence of the state segment on
the local markets within separate municipal entities and on the
entire regional pharmaceutical market has been formed.

In accordance with the narrow legal corporate classification,
the state and municipal organizations relate to different forms
of property. However, analysis of logics and meaning during the
study allows to include these structures into the single state
segment on the drug retail market considering their principles
and activities.

In the legal aspect, elements of the following types shape
the state segment of the regional retail market of medicines at
the present stage:

1) pharmacy organizations of state (municipal) unitary

enterprises;

2) pharmacy organizations of business entities with a
representative of the public owner being included into
the composition of the founders;

3) pharmacy organizations of subsidiary economic
companies with state (municipal) unitary enterprises
being their founder;
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4) pharmacy organizations represent separate (structural)
units of state (municipal) institutions such as medical
organizations;

5) pharmacy organizations represent separate (structural)
units of state (municipal) institutions not represented by
medical organizations;

6) state (municipal) institutions represented by medical
organizations and their subdivisions (feldsher stations
(FS), feldsher-midwife stations (FMS), outpatient clinic
(OC), GPs) that exercise retail trade of medicines in rural
areas with no pharmacy organizations.

The schematic image of the legal structure of the state
segment of the regional drug retail market at the present stage
is presented in figure 1.

The used model of the legal structure of the state segment
of the regional drug retail market was applied to a certain
regional pharmaceutical retail market of medicines in the
Kostroma region. Organization of the state segment occupies
a valid position in its functioning (fig. 2). In the region, this
segment consists of 28 entities, which perform retail trade of
medicines within 423 sites including 76 pharmacies and 347
separate medical subdivisions. Legal and organizational forms
of the entities that sale medicines, organizational and structural
interactions are presented in the figure.

Apart from the subjective composition of the state
segment of regional and local retail markets of medicines, it is
also necessary to consider quantitative attributes of regional
pharmaceutical market participants and their role in provision of
socially significant services of giving medicinal aid to population.

Quantitative attributes of the state segment of retail trade
of medicines, role in establishing the infrastructure of
dispensing medicines and providing socially significant
services of medicinal aid

The performed analysis of distribution of objects (implementation
sites) in the structure of the state segment of retail market of
medicines within the region by the example of the Kostroma
pharmaceutical market (fig. 3) clearly shows the correlation in
the structure of the state segment of pharmacy organizations
(PO) and subdivisions of healthcare institutions.

In accordance with the presented analysis, 84% of places
of medicine supply in the market state segment structure of
the Kostroma region are represented by healthcare institutions
mainly through separate subdivisions of OC, FMS, FS and, to
some extent, by establishing pharmacy organizations. 18% can
be attributed to pharmacy organizations of unitary enterprises
and enterprises of other organizational and legal forms of a
state (municipal) origin.

A change in the qualitative composition of the state segment on
the drug retail market altered the market infrastructure, promoted
a considerable quantitative growth of objects of retail trade of
medicines and increased warranted affordability of medicinal aid
provided to population owing to healthcare institutions.

Having considered the composition, structural features and
tasks of activity of state organizations on the pharmaceutical
market, it is necessary to estimate the position and value of
the state segment in relation to other participants of the entire
regional market.

Analysis of the pharmaceutical market in the Kostroma
region regarding detection of the state segment share is
presented in table ‘Distribution of retail trade objects of
medicines in the structure of the pharmaceutical market in
the Kostroma region regarding detection of the state segment
share (table). State pharmacy organizations and separate
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Fig. 1. Legal and organizational structure of the state segment of retail drug market in the Kostroma region
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Fig. 2. Legal and organizational structure of the state segment of retail drug market in the Kostroma region

subdivisions of medical organizations, which retail medicines,  municipalities). In this case, state pharmacy organizations and

account for 10% and 47% in the structure of regional market
objects, respectively. Thus, in total, the state objects have a
share of up to 57% of the whole retail market of medicines in
the Kostroma region.

The state segment occupies even a more significant
share in municipal entities with rural population (except for

separate subdivisions of medical institutions retailing medicines
have totally made 83% of the structure of the mentioned local
markets. The analysis is clearly demonstrated in fig. 4.

During analysis of distribution of pharmacy organizations
in municipal districts and urban areas of the Kostroma
region, a difference in the approaches to development
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Retail trade objects in the structure of state segment
of retail trade of medicines in the Kostroma region, %

[0 PO of the state unitary enterprise
[ PO of business entities established by the SUE
Il PO of municipal unitary enterprises

[ PO of business entities established by municipalities

Il Pharmacy organizations of medical companies
W FMS, FS, OC of medical companies

Fig. 3. Distribution of retail trade objects in the structure of state segment of retail trade of medicines in the Kostroma region,%

Table. Distribution of objects of retail sale of medicines in the structure of the pharmaceutical market in the Kostroma region

Subdivisions of medical
Number of pharmacy organizations organizations that retail
Pharmaceutical Total objects drugs
retail market of | (Dispensing sites Share 1 I Roaional | Share i th P
medicines of medicines) . are in the total egiona are in the y .
Total | Private Regional number of pharmacy | State | market | total number | FMS, Regional market
market share, % o share, %
organizations, % share, % of PO FS
rKe‘;Sigr?ma 736 389 | 314 42.7% 80.7% 75 | 10% 19.3% 347 47%
Municipalities
with rural 466 119 79 17% 66.4 40 9% 33.6% 347 74%
population
A number of objects of retail trade
in the total structure of the regional market
A number of objects of retail trade
of medicines within municipalities
with rural population
l Private pharmacy organizations
47% [l State pharmacy organizations

10%

[ Subdivisions of medical organizations
such as OC, FMS, FS

Fig. 4. The structure of the regional retail market of medicines in the Kostroma region by a number of objects of activity

strategies and territorial location among state and private
pharmacies of the regional pharmaceutical market has
been found out. The obtained results (table, fig. 4) confirm
the available regularity of distribution of state pharmacy
organizations within the region: the share of their presence in
municipal districts with rural population almost corresponds
to the share in the retail regional market of medicines (9%
and 10%, respectively).

At the same time, private business is presented mainly in
urban areas forming the largest market concentration. Thus,
the share of private pharmacy organizations in the structure
of regional retail market of medicines mainly constitutes
42.7% and decreases to 17% in municipal districts with rural
population. So, while moving away from the largest settlements
to remote regions with a lower population density, business
becomes much less interested in opening the dispensing
centers.
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Lack of interest of private business in performing an activity
within remote and economically unattractive areas results in
irregular territorial distribution of private pharmacy organizations
on the regional pharmaceutical market. The action of market
mechanisms doesn’t completely ensure creation of accessible
infrastructure of pharmacy servicing of population. This task is
mainly solved using the administrative management resource
by state pharmacy structures.

There is also a difference in approaches to the activity of state
and private pharmacy organizations regarding socially significant
services. In the Kostroma region, 30 pharmacy organizations
dispensing narcotic drugs and psychotropic substances and 47
organizations providing service to population as far as privieged
vacation leave goes have a share of 96% and 93% of state/municipal
segment, respectively (fig. 5). Thus, pharmacy organizations of the
state segment are presented in all 30 municipal entities and carry a
complete load on provision of socially significant services.
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Pharmacy organizations
dispensing narcotic drugs
and psychotropic agents

93%

Fig. 5. Provision of socially significant services of medicinal aid to population by a number of activity objects
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dispensing medicinal preparations
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H Private PO

A share of medical organization on the local retail market of medicines, %

8%

67%

Il Group 1 (40% to 60%)
W Group 2 (61% to 80%)
[ Group 3 (81% to 100%)

Fig. 6. Distribution of municipal areas by a share of medical organizations on the local drug retail market, %

Increased role of healthcare institutions regarding
provision of medicinal aid on the regional drug retail
market

Another marked peculiarity of the pharmaceutical market
and state segment, in particular, means performing functions
of retail sale by non-commercial structures such as public
healthcare institutions. In accordance with Federal Law as of
April 12, 2021 No. 61-FZ ‘Concerning circulation of medicines’,
retail trade of medicines in rural areas is done by medical
organizations if pharmacy organizations are lacking. This
confirms a lack of competitive environment and its value under
the given conditions.

In accordance with the performed analysis, 19 medical
organizations without establishment of a pharmacy organization
carry out a retail trade. It constitutes 20% of the total number
of retail subjects of medicines within the region. This form of
retail trade of medicines is seen in the majority of municipal
formations, except for urban areas. From among objects of
retail trade of medicines (places of sale), 347 are subdivisions
of medical organizations such as OC, FMS, FS (see table),
constituting 47% of the total number of places of retail sale
within the region and 82% (figure 3) in the structure of the state
segment on the regional market of retail trade of medicines [2].

Availability of the state segment on the local markets of
retail sale of medicines in 24 municipal regions with rural
population constitutes 74% of the total number of places
dispensing medicines in these regions. There is a variation
of this parameter in different municipal formations depending
on the territorial remoteness of regional and district centers,
involvement of other market participants in the retail trade of

medicines and whether business structures are interested in
promotion to the regional settlements. A smaller proportion of
medical organizations in the sector of retail trade of medicines
is observed for the Pavinsky district (40%), Neisky district
(57%), Nerekhta and Manturovsky districts (62%) in relation
to other areas. However, a significant contribution to the
infrastructure of medicine dispensing is done. Meanwhile, in
the Galichsky, Buysky and Kadyysky districts, the retail trade
sale of medicines was 100%, 92.8% and 86.4% formed at the
expense of healthcare institutions, respectively.

Depending on the share of medical organizations and their
separate subdivisions on the local market (FMS, FS, OC), which
perform retail sale of medicines, municipal areas (MA) of the
Kostroma region can be subdivided into three groups by a
number of objects:

— first group: MA with a share of medical organizations

from 40% to 60% — 2 municipal districts (8% of MA);

— second group: MA with a share of medical organizations

from 61% to 80% — 16 municipal districts (67% of MA);

— third group: MA with a share of medical organizations

from 81% to 100% — 6 municipal districts (25% of MP).

Distribution of municipal areas by the share of a presence
of objects such as subdivisions of medical organizations in
the structure of the local market of retail sale of medicines
is presented in figure 6. Based on the analysis results,
the second group is the most numerous one (67%). It is
represented by municipal areas with a share of objects
of medical organizations in the structure of retail sale of
medicines from 61% to 80%.

Thus, state medical organizations introduce a significant or
principal contribution into formation of the structure of local
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retail markets of medicines within the municipal districts with
rural areas. Thus, medicinal aid is made affordable to rural
population.

Primary targets performed by participants of the state
retail market of medicines have differences. Subdivisions of
state medical organizations are used to approach provision
of medicinal aid to rural population, overcome the issues of
territorial and transportation access and irregular social and
economic development of the settlements. In their turn,
pharmacy organizations within the state segment, which are
significantly behind medical organizations by a number of
dispensing sites, play an exceptionally significant role on the
regional retail market of medicines. They also provide the most
comprehensive set of social services in the system of medicinal
aid (preferential medication supply, dispense of narcotic drugs
and psychotropic substances, preparation of medicines).

In this regard, comprehension and assessment of prospects
for development of the structures of the state segments on
the regional pharmaceutical market, presence of risks of
development associated with the tendencies of legal regulation
are of primary importance.

Peculiarities of legal regulation of the activity of state
segment organizations on the market of medicinal
preparations considering the risks of regulating effect

[t should be noted that the value of the state segment has
increased not just in the sphere of retail sale of medicines, but
also on the pharmaceutical market. Serious risks occurred
during the pandemic while solving acute and urgent issues
of population and healthcare system supply with medical and
pharmaceutical products in large quantities. Conditions of
spreading the coronavirus infection, a rapidly growing demand,
and an exponential increase in needs resulted both in higher
prices for medicines and medical devices, and disbalance in
the physical distribution system in the commercial segment of
the pharmaceutical market, and emergence of product deficit.
[t required to take legal, management and organizational
measures of state involvement and attraction of public control.

To modernize drug supply, a federal center of planning
and organization of drug supply of citizens was established in
2020. It is intended for purchase of medicines to implement
the Healthcare National Project, federal programs, National
Immunization Schedule, provision of orphan patients, analyze
purchase and predict the regional need in medicines as this
could prevent possible interruptions in the supply of medicines
and form the required reserve beforehand. The center allows
to address the issues with current and urgent purchases in the
face of diseases in a complex fashion [3]. Here we have an
issue of the restored centralized system of drug supply in the
most strategically important trends of drug supply.

During the influence of pandemic and economic sanctions,
the state segment of regional pharmaceutical markets also
underwent the increased load associated with the support of
distribution chains and supply of customers and healthcare
institutions with medicines. These tasks are mainly solved using
state wholesale and retail pharmaceutical enterprises.

At the same time, in accordance with par. 4a of the National
plan of competition development that limits establishment of
unitary enterprises on competitive markets [4], amendments
introduced by Federal Law as of December 27, 2019 No.
485-FZ to the legislation acts entered in force in 2020:

— amendments of Federal Law as of November 14, 2002

No. 161-FZ ‘Concerning the state and municipal unitary
enterprises’ reconsider the targets of establishing
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unitary enterprises (article 4) and exclude the possibility
of establishing such enterprises on competitive markets;

— Federal Law as of July 26, 2006 No. 135-FZ ‘Concerning
protection of competition’ is complemented by article
35.1 ‘Prohibition to establish unitary enterprises and
exercise their activity on competitive markets’.

Unitary enterprises established on competitive markets until
January 08, 2020 are subject to elimination or reorganization
until January 01, 2025 and, if the decision was not accepted
or executed, should be liquidated in a legal proceeding on the
claim of the antimonopoly authority.

In accordance with the FAS, restructuring of unitary
enterprises into other organizational and legal forms such as
a joint stock company or a limited liability company will allow
accounting of both the state and municipal property and rental
revenue. This will involve a budget revenue increase, whereas
involvement of unitary enterprises and their property in the
market relations will significantly reduce state expenses and
bring additional income to the state [1]. This position is aimed
on an increased effectiveness of managing the state (municipal)
property. However, the social constituent (functioning of socially
significant labor markets including the drug market) is not taken
into account in this case.

By 2025, the public and local authorities will have to
dissolve unitary enterprises or reorganize them by way of
transformation and introducing changes in the organizational
and legal status if they intend to save the resource of influence.
Thus, the state management bodies will consider an exit of
liquidated unitary enterprises from the market as a loss of a
serious resource of influence on the regional pharmaceutical
market regarding organization of affordable retail sale of
medicines and performance of socially significant tasks in the
field of drug supply that require a rapid response.

When unitary enterprises are transformed into business
corporations, the coordinating role of authorized bodies can
be reduced. Moreover, privatization of property and review of
leasing obligations can result in closure or reprofiling of certain
objects and, as a consequence, loss of structural market units,
refusal from some social load and need to search for alternative
solutions.

The legislative initiative seen in draft law No. 912246-7
[5], which is associated with the establishment of mobile
pharmacies to increase affordability of drug supply, is definitely
a justified and necessary measure. It is correlated with the
tendencies of organization of primary medical aid at the
modern stage, when mobile complexes are widely used. The
mobile form still has serious usage-related limitations due to the
lack of year-round accessibility on certain territories. It is not an
ideal alternative during provision of socially significant functions
of medicinal aid to the population. Thus, the mobile form of
medicinal supply of the population can be as an addition to the
available properly formed infrastructure of pharmacy objects
and services.

Thus, reduction of the state segment on the pharmacy
market can lead to the following risks:

— worse affordability of medicinal aid in inaccessible and

economically unattractive territories;

— improper further possibility of attributing social functions
over the private business subjects due to the lack of
compellent legal instruments;

— forced increase of the load on medical institutions
engaged in provision of drug services as it is necessary
to solve social issues in the lack of alternative options.

Complete transfer of the functionality on medical
organizations or private business can inevitably result in the
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worse quality of services in the area of retail sale of medicines.
On the one hand, it happens due to insignificant financial
and professional preparedness. On the other hand, it can be
explained by reduced motivation and internal liability.

CONCLUSION

The study comprehensively considers development and
composite structure of the state segment of the regional drug
retail market which includes the objects of activity as part of
companies with different organizational and legal forms managed
or coordinated by representatives of public entities. A model
of the state segment structure was suggested considering
the organizational and legal interactions used to examine the
regional pharmaceutical market of the Kostroma region.

Distribution of objects within the state segment structure
and in the structure of the regional pharmaceutical market was
analyzed. The differences in the strategies of functioning and
development of the state and private segments of the regional
drug retail market have been identified.

Legal preconditions and social and economical conditions
of the growing role of healthcare institutions in the system of
drug supply of population have been designated.

Controversies in the directions of legal regulation at the
modern stage have been found in relation to developmental
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DEVELOPING THE SYSTEM OF STATE CONTROL OF DRUG QUALITY THROUGH FORMATION

OF COMPETENCE CENTERS IN FEDERAL LABORATORIES OF THE INFORMATION CENTER
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State control over the drug quality is a key component of the healthcare system aimed at provision of patients with safe and effective medicinal products [1].
Stable development of this direction was closely associated with update of testing laboratories, which performed the function, and was characterized as a
stable growth of laboratory competencies in the field of not just implementation of new analytical methods, but also in the systemic approach to improvement of
skills and knowledge of personnel directly involved in laboratory research. A common approach reflected in accreditation criteria for compliance with GOST I1SO
17025 means that the testing laboratory has a plan for internal and external education. However, conventional attitude to this issue does not lead to the desired
practical effect. Then the laboratory is urged to find additional ways of development. Formation of competence centers by a certain vector of knowledge on the
basis of testing centers can be a perspective option of the systemic approach to updating skills of the personnel. The Yaroslavl branch of the Information Center
for Expertise, Accounting and Analysis of Circulation of Human Medicinal Products of the Federal Supervisory Agency for Healthcare and basic department of
innovative pharmacy of the Yaroslavl State Medical University that successfully uses the basis can serve as examples of such an approach.
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PA3BUTWUE CUCTEMbI FOCYAAPCTBEHHOIO KOHTPOJISI KAYECTBA JIEKAPCTBEHHbIX CPEACTB
YEPE3 ®OPMWPOBAHWE LIEHTPOB KOMMETEHLU B ®EAEPAJIbHbIX TABOPATOPUAX ®IBY
«MIMLI3YAOCMI» POC3APABHA30PA

P. P.Tanees'?, E. I. Jluneesa? =, E. A. Poixkosa', E. B. Taneesa'?, H. A. JlexxHuHa'?

T <MMULBSYAOCMI» PocaapasHaasopa, Mocksa, Poccust
2 flpocnaBckuii rocydapCTBEHHbIN MEAULIMHCKUI YHUBEPCUTET, Apocnase, Poccus

[ocynapCTBEHHDBIA KOHTPOMb 3@ KA4eCTBOM JIEKAPCTBEHHbIX MPenapaToB SBASETCS OAHUM M3 OCHOBOMOMAratoLLMX 3f1IEMEHTOB CUCTEMbI 30PaBOOXPaHEHMS,
HanpaeneHHbIM Ha obecrnedeHre NaLUveHToB 6e30MacHbIMU 1 3AMEKTUBHBIMI TEKapCTBEHHBIMN Mpenapatamu [1]. YCTon4msoe passuTiie AaHHOro HanpasneHuns
HepaspbIBHO CBA3AHO C COBEPLLEHCTBOBAHMEM MCMbITATENbHBIX 1a60PaTOPWIA, OCYLLIECTBSIOLLMX JaHHYIO (DYHKLMIO, U BbID&XKAETCS B YCTONHMBOM YBENIMHEHNN
KOMMETEHLMIN NabopaTopuii He TONbKO B 0BMACTY BHELPEHWS HOBbIX aHa/IMTUYECKUX METOLOB, HO 1 B CUCTEMHOM MOAXOAE K YNyYLLEHWIO HaBbIKOB W 3HaHUN
nepcoHana, HernocpefAcTBEHHO BOBMEYEHHOrO B MPOLECC MpoBedeHUs nabopaTopHbIx nccnenoBaHuin. OBLLENPUHATBLIA NMOAXOM, OTPaKEHHbIA B KPUTEPUSX
akkpegutaumn Ha cootsetctBre FOCT VCO 17025, npenycmatpmBaeT Hamyme B MCMbITaTeNbHON NabopaTopun miaHa Kak BHELUHEro, Tak Y BHYTPEHHEro
0by4eHs, 0iHaKO 3a4acTyro PopMasbHOE OTHOLLIEHME K JaHHOMY BOMPOCY HE MPUHOCUT XXeNaeMoro NpakTU4eCcKoro pesynsrarta, HYTo NodyxaaeT naboparoputo
1cKaTb AOMONHUTENbHbIE NyTW pasBuTyd. OHMM 13 NEPCNEKTUBHBbIX BapUaHTOB CUCTEMHOMO MOAXOAA K COBEPLUEHCTBOBAHMIO HaBbIKOB MepcoHana MOXeT
cTaTb (POPMUPOBAHME LIEHTPOB KOMMETEHLMIA MO OMPEAENeHHOMY BEKTOPY 3HaHUI Ha 6a3e 1ChbITaTesbHbIX LEHTOB. MPUMEPOM Takoro rnoaxona MOXeT CTaTb
Apocnasckuii unmnan Orey «NMLSYAOCMIT» PocagpasHaasopa 1 6a3osas kadegpa «MHHOBaLWIOHHOW hapmMaumn» SpocnaBckoro focyaapcTBEHHOro
MEANLIMHCKOrO YH1BEPCUTETA, YCMELLHO (DyHKLMOHMPYIOLLEAsA Ha ero 6ase.

KniouyeBble cnosa: nabopatopus PocagpasHagsopa, 6a3osasn kadenpa MHHoBauMoHHoM hapmaummn, BXKOX, PamaH-cnekTpockonus, GLP
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The Information Center for Expertise, Accounting and
Analysis of Circulation of Human Medicinal Products of the
Federal Supervisory Agency for Healthcare is empowered to
conduct tests of quality of medicinal products to detect their
compliance with the requirements of pharmacopoeia articles
included into the valid edition of the national Pharmacopoeia
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and Pharmacopoeia of the Eurasian Economic Union
as a part of the state task. Twelve equipped laboratory
complexes located in Moscow, Krasnoyarsk, Rostov-on-Don,
Kazan, Tambov, Gudermes, Kursk, Stavropol, Simferopol,
Khabarovsk, Saint-Petersburg and Yekaterinburg formed part
of a budgetary institution until March 2021. However, a new
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Fig. 1. Solemn opening ceremony of the Yaroslavl branch of the Information Center for Expertise, Accounting and Analysis of Circulation of Human Medicinal Products

of the Federal Supervisory Agency for Healthcare.
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Fig. 2. Diagram of distribution of laboratory employees by their education

thirteenth laboratory was opened in Yaroslavl in March 2021
(fig. 1).

A newly opened laboratory, which is a joint investment
project of the Federal Supervisory Agency for Healthcare and
Yaroslavl region, was the largest one in the structure of the
institution. Total area of the building and adjacent structures
was over 7,000 square meters. The complex includes analytical
and microbiological laboratories, laboratory of control of quality
of immunobiological medicinal preparations, pharmacological
laboratory and mass spectrometric center.

Subsequently, a group of Raman spectroscopy and
perspective developments working on express methods
of analysis of medicinal preparations, including methods of
control of medical gases, moved from Kazan to Yaroslavl. The
total staff size of the laboratory is 77 people. They are mainly
professionals with pharmaceutical, chemical, biological and
higher veterinary education (fig. 2). Their average age is 37
years.

Employees of the lab are represented both by young
specialists from the Yaroslavl region, and foreign specialists.

The center is equipped with the most up-to-date equipment
and engineering systems. They can be used to solve pressing
issues and face the future with confidence.

1. BASIC DEPARTMENT OF INNOVATION PHARMACY

Launching of the laboratory was accompanied by signing of
an agreement between the Information Center for Expertise,
Accounting and Analysis of Circulation of Human Medicinal
Products of the Federal Supervisory Agency for Healthcare
and Yaroslavl State Medical University. It was marked by the
functioning of the basic department of innovative pharmacy on
the basis of the branch. The most important activities of the
department included tasks of career orientation for students
and advanced training of the lab employees and professionals
who desire to gain new knowledge through participation in
the professional training programs. By October 2022, two
educational programs such as ‘Identification of pharmaceutical
substances and ready-made medicinal products using
non-destructive methods spectral methods of express
analysis such as near infrared and Raman spectroscopy.
Incoming control over production’ and ‘High-performance
liquid chromatography: basis of the method, measurement
technique, practicum’ have been developed. Another program
named ‘Organization and conduction of preclinical trials in
accordance with the national and international rules of GLP’
has been developed and approved as well. The first theoretical
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and practical classes were conducted using the approved
programs. The results were utilized to take a decision on
placement of the theoretical part on the digital educational
platform of the Information Center for Expertise, Accounting
and Analysis of Circulation of Human Medicinal Products of the
Federal Supervisory Agency for Healthcare.

Supporting career orientation, the students of the Yaroslavl
State Medical University were prepared to defend their theses
with regular excursions and practical training that make the
students familiar with the activity of the Federal Supervisory
Agency for Healthcare in the field of state control of quality of
medicinal agents.

The innovative pharmacy basic department became a solid
foundation to establish a center of competencies on the basis
of the branch that provided the necessary impetus. The impetus
was aimed at the systematic development of professional
reputation of the newly formed laboratory complex.

2. CENTER OF MASS SPECTROMETRIC ANALYSIS

Due to high cost of equipment, expendable materials and
reagents and very high requirements to personnel competence,
mass spectrometry failed to become generally recognized
during standard procedures of testing the quality of medicinal
products. In the majority of pharmacopeial articles to determine
product-related impurities, HPLC detectors are used such
as a UV-Vis spectrophotometer, fluorometric, refractometric
and — in some cases — evaporative light-scattering,
conductometric and amperometric detectors. However, when
extremely high sensitivity and high selectivity are required, it is
difficult to find a detection method, which could be as good
as mass-spectrometry coupled with HPLC or GC. The idea
was clearly demonstrated while detecting genotoxic mixtures
of nitrosamines in preparations of sartans, ranitidine and
metformin.

The center was equipped with various types of
mass-spectrometers such as HPLC high resolution Q-ToF
MC/MC, which allows to deal with complex tasks of protein
molecule characterization, including spectrum measurement
of intact proteins (fig. 3) and peptide mapping, with the
ultra-sensitive triple quadrupole MS/MS system used in
qualitative analysis, GC-MS system intended to determine
pesticides in medicinal plant material, and inductively coupled
plasma mass spectrometer to determine elemental impurities
in pharmaceutical substances and excipients.

The center is currently the only separate subdivision of that
type in testing labs that perform quality control of medicinal
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products. Over 25 methods, including methods described in
general monographs of the SP of Russia, have been developed
and validated during a year and a half.

The center employees are highly qualified in this field of
knowledge and actively participate in Russian and international
research conferences.

3. THE GROUP OF RAMAN SPECTROSCOPY
AND PERSPECTIVE DEVELOPMENTS

The group concentrates mainly on the development of novel
methods of quality control of medicinal products including non-
destructive express methods and control methods of medical
gases. As far as the last ones go, the group uses combined
light scattering spectroscopy (Raman spectroscopy), which
allows to check the validity of liquid medicinal products,
powders and pharmaceutical substances, and — for some
products — quantitative analysis in relation to the original
specimen.

Scientific interests of the group include not only instrumental
method documentation, but also development of new
mathematical algorithms to process and analyze spectral data
and software, which can effectively deal with novel algorithms
[2,3]. The ways of developing reference spectral models used
by the Federal Supervisory Agency for Healthcare represent a
unique development and have been registered in the Russian
Federation.

Software created by the group specialists is based on the
use of cloud technologies. They unite several laboratories into
one network.

Many years of work within this group resulted in the
development of Mini-Ram 532 software and hardware system
(fig. 4) actively implemented by the Federal Supervisory Agency
for Healthcare within mobile labs to control quality of medicinal
products [4-6].

Development of methods of analysis of medical gases,
including medical oxygen, represents another activity area of
the group. A method of control of medical oxygen quality with
gas chromatography and PIA portable gas chromatography
complex has been developed (fig. 5). The complex was created
jointly with the Russian company based in S. P. Korolev Samara
Research University. The method was metrologically certified by
the Ural Research Institute of Metrology.

The developed method is used to perform oxygen analysis
during several minutes practically by all principal indicators
(assess oxygen content, check admixtures of carbon
monoxide and dioxide). The method was introduced into the
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Fig. 3. Mass spectrum of pertuzumab monoclonal antibody
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Fig.4. Mini-Ram 532 software and hardware system (SHS), general view

Pharmacopoeia of Russia in 2020. This allowed to reduce the
time spent on analysis of one oxygen series from one day to
one hour minimum, including all preparatory works associated
with sampling. It is especially important during pandemic when
consumption and production of oxygen is increased several
hundred times.

Moreover, the method can be used in the mobile lab owing
to compactness of the equipment. This addresses the problem
of transportation of dangerous cargo including oxygen bottles
to the lab and their storage. All branches of the Information
Center for Expertise, Accounting and Analysis of Circulation of
Human Medicinal Products of the Federal Supervisory Agency
for Healthcare are supplied with this equipment, and specialists
underwent necessary training.

4. PARTICIPATION IN INTERNATIONAL EXPERT COMMITTEES

International activity is an essential part of formation of high
competence regarding the issues of quality control of medicinal
products due to harmonization of principles and approaches
at the level of national and supranational pharmacopeial
committees.

Specialists from the testing lab of the Yaroslavl branch of
the Information Center for Expertise, Accounting and Analysis
of Circulation of Human Medicinal Products of the Federal
Supervisory Agency for Healthcare are active participants of
expert working groups within the European (EDQM), groups
10A, 9, 9G, and American Pharmacopoeia. They also represent
interests of the Russian Federation in the International Council
on ICH Harmonization.

Several analytical methods included into the valid edition
of the European Pharmacopoeia were developed, validated
and verified in continuous cooperation with the European
Directorate for the Quality of Medicines.

5. CERTIFICATION OF CELL BANKS OF PRODUCERS

The Yaroslavl branch was the third branch within the
Yaroslavl branch of the Information Center for Expertise,
Accounting and Analysis of Circulation of Human
Medicinal Products of the Federal Supervisory Agency for
Healthcare of Russia. The laboratory that controls quality
of immunobiological medicinal products is included in its
structure. This subdivision is intended for quality tests
of such medicinal products as vaccines, sera, toxins,
anatoxins, monoclonal antibodies, etc. However, specialists

Fig. 5. PIA gas chromatography complex, general view

quickly mastered a new direction, complex attestation of
cell banks of producers.

Requirements to the system assessing quality of cell
cultures during manufacture of immunobiological medicinal
products are determined considering the need in substrate
safety maintenance [7]. Testing methods of cell cultures are
determined in the State Pharmacopoeia of Russia XIV (GMP.
1.7.2.0011.15 Requirements to cell culture substrates used in
manufacture of immunobiological medicinal products, GMP.
1.7.2.0006.15 Test of viral vaccines for foreign agents) and
Decision of the Council of the Eurasian Economic Commission
as of November 3, 2016 No. 89 ‘Concerning approval of the
Rules of Testing Biological Medicinal Products of the Eurasian
Economic Union’.

The majority of necessary methods have already been
presented in the lab. However, when the lab started functioning,
some specific methods were lacking. Their urgent introduction
was required. These methods included genetic sequencing and
karyotyping.

Current capabilities of the lab allowed to conduct attestation
both of the main, and working cell banks. Until recently, this
could have been done in foreign labs only.

The lab employees developed new approaches and
methods that will form the basis of theses to be defended at
the innovative pharmacy department.

6. SCIENTIFIC ACTIVITY

The innovative pharmacy basic department was the
essential element of the lab complex that allowed to amend
developmental vectors of the lab and specialists by means of
their participation in scientific developments and implementation
of possible defense of PhD and doctoral theses.

Scientific researches in the field of bicanalytical studies
associated with creation of new assay methods of medicinal
products in the blood of patients using the surface-enhanced
Raman spectroscopy and in the field of pharmaceutical
chemistry associated with creation of express methods of
screening the quality of medicinal products and medical gases
are actively carried out. 4 topics of PhD theses have been
approved.

Achievements in the field of new developments are being
actively published both in Russian, and foreign scientific
journals.
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7. CONCLUSION

Thus, establishment of competence centers with a number of
directions related to quality control of medicinal products gives
a possibility to move from a simple model of formal reproduction
of methods from monographs to a more complicated model.
The last one includes a set of activities aimed at formation of
high professional reputation of the lab. This is confirmed by
an increased amount of consultation and information services
in the field of development and validation of new methods
provided by the branch (5.074 hours in 2022 as compared
with 1.086 hours in 2021).
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The review is devoted to safety issues of herbal medicinal products. Apart from the most known adverse effects such as allergic reactions and irritation
ofmucous membranes, use of a number of herbal medicines results in hormonal disturbances, organotoxic reactions and CNS disturbances. The problem of
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Medicinal plants (MP) include wild and cultivated plants used
to prevent and treat diseases that affect humans and animals.
About 20 thousand of MP are currently used. According to
WHO, about 70% of the world population treat herbal remedies
as additional or alternative medicine [1]. A significant growth
of consumption of MP both in traditional and official medicine
has been found during the last years. This growth is due to
several factors: over-the-counter sale of herbal medicinal
products (HMP), use of MP as part of dietary supplements and
affordability, in a number of cases (as compared with synthetic
drugs). However, for the majority of phytotherapy apologists,
an opinion about safety of plant-derived drugs is a determining
factor while selecting a medication.

This can be explained by advertising of these agents and
dietary supplements in mass media, which is sometimes far
from being ethical. HMP are commonly used by population not
by a doctor’s prescription, but for self-treatment.

Along with certain advantages HMP have significant
disadvantages associated with standards of their quality, safety
and therapeutic effectiveness.

The issue of MP safety is of a great practical value, as in
the Russian Federation, HMP account for up to 30% of the
pharmacy assortment and are dispensed without a prescription
[2]. Many consumers of HMP do not consult a doctor regarding
safety and effectiveness of these products and take them in
an uncontrollable manner, without considering indications and
contraindications, concomitant diseases and drug interactions
both between the active ingredients of separate plants if several
herbal medicines are taken or, for instance, home-made herbal
mixtures are used, and with conventional synthetic drugs.

Moreover, manufacture of HMP is associated with potential
risks that influence effectiveness and safety of therapy:
erroneous identification of MP (during collection, supply of raw
material, etc.), raw material contamination (waste products
of rodents, insects, pollen of other plants, etc.) or mixtures
of similar plants (that are not biologically active at the most),
instability of active ingredients, and variability of raw material
collection [3].

Extensive experimental and clinical material that
characterizes toxicity of certain biologically active substances
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contained in MP has been accumulated lately. However, these
data are not unified and not included into any national or
international regulatory documents [4].

THE ISSUE OF TOLERANCE AND SPECIFIC ADVERSE
REACTIONS OF HMP

Allergic reactions belong to the most frequent adverse effects
of HMP. An irritant effect produced on the mucous membranes
of the GIT and skin is quite common while taking HMP [5].

The MP that contain toxic substances are potentially
dangerous. These MP are often included into herbal
preparations; some of the preparations contain two potentially
toxic substances. For instance, herbal mixtures to treat
bronchopulmonary diseases can contain both marsh Labrador
tea (Ledum palustre) and coltsfoot (Tussilago farfara). Even
therapeutic doses of Ledole contained in marsh Labrador
tea essential oils can produce an irritant effect and result in
inflammation of the GIT mucous membrane [6]. Pyrrolizidine
alkaloids within coltsfoot have a pronounced hepatotoxic effect
[7]. Some mixtures used for therapy of gastrointestinal diseases
contain three potentially toxic MP: absinthe (thujone), sweet flag
(B-azarone) and peppermint (pulegone at minor concentrations).
For instance, owing to thujone, absinthe can be responsible for
vomiting, gastric and intestinal spasms. B-azarone, which is
contained in sweet flag rhizome essential oils, has mutagenic
and cancerogenic properties, whereas pulegone produces a
hepatotoxic action [7]. It is dangerous because the majority of
these substances are accumulated in the body, and their toxic
effect is developed slowly [2].

Over 40 currently known medicinal herbs can cause
hormonal changes in the body. Only some of them are used
to produce medicinal agents and dietary supplements. In
particular, products based on Pygeum africanum, Serenoa
repens, Vitex agnus-castus and Cimicifuga racemose are
used to treat endocrine disturbances and diseases such as
menstrual disorders, premenstrual syndrome, mastodynia,
blood ciculation and autonomic dysfunction during pre- and
post-menopause, prostatic adenoma and prostatitis. In other
medicinal products hormonal activity is taken as an adverse
effect. Thus, herbs with oxytocin-like activity induce abortion
(Verbena officinalis, Harpagophytum procumbens, Cytisus
scoparius); medicinal herbs with corticosteroid activity increase
blood pressure and cause electrolyte disbalance (Panax
ginseng, Eleutherococcus senticosus, Glycyrrhiza glabra,
Myrica cerifera); plants with a predominant estrogenic activity
can cause microcirculation disturbances and thromboembolic
complications (Anisum vulgare, Asclepias tuberosa, Trifolium
pratense, Ferula foetida, Glycine max, Humulus lupulus,
Cimicifuga racemosa) [8].

Intrinsic hormonal activity of such plants as Anisum vulgare,
Trigonella foenum-graecum, Verbena officinalis, Harpagophytum
procumbens, Cytisus scoparius, Ferula assa-foetida is found in
in vitro and in vivo experiments. Hormonal activity of Panax
ginseng, Trifolium pratense, Pygeum africanum, Serenoa
repens, Glycyrrhiza glabra, Glycine max, Humulus lupulus,
Cimicifuga racemose and Eleutherococcus senticosus is
confirmed both on animals and in clinical studies [9, 10].

[t should be noted that some plants with intrinsic hormonal
activity are widely used in food industry as well. For instance,
humulus is widely used in brewing while fenugreek in
cheese-making.

Some plants contain substances with a direct organotoxic
activity. For instance, Ledum palustre, Berberis vulgaris and
Ruta graveolens possess nephrotoxicity. Artemisia absinthium,

MEOVILHCKAS STUKA | 4, 2022 | MEDET.RSMU.PRESS

OB30P JINTEPATYPbI

Petroselinum crispum and Dryopteris filix-mas have a neurotoxic
action [2]. It means that patients have to be informed about the
adverse effects by medical specialists.

The MP, that cause severe and life-threatening reactions or
those with experimentally established cancerogenic, mutagenic
and embryotoxic effects give rise to serious security problems.
Thus, in accordance with available data, Acorus calamus,
Aristolochia franchi, Tussilago farfara, Symphytum officinale,
Centella asiatica have a potential cancerogenic effect [11].
These adverse reactions are developed slowly (for several
weeks-months-years) and do not have clinically pronounced
symptoms during the development.

OVERDOSAGE OF HERBAL MEDICINAL PRODUCTS

Adverse effects of MP are often developed in case of overdosage
of their active ingredients. Overdosage of the majority HMP is
characterized by typical mild general toxic adverse reactions:
headache, nausea, vomiting, etc. However, long-term intake
of increased dosages of such popular MP as lavender and
ginger can result in more serious consequences such as CNS
depression and respiration, seizures and cardiac arrythmias.

Overdosage of other HMP causes specific complications.
For instance, uncontrolled administration of turmeric
preparations (Curcuma longa) can lead to internal bleedings.
Long term administration of alder buckthorn bark extract
(Frangula alnus) can result in hypokalemia, reduced bowel
motility, albuminuria and hematuria. If large dosages of
stimulating HMP, for instance, ginseng extract/tincture (Panax
ginseng), are used, arterial hypertension, increased excitability
and insomnia can evolve [12]. Large doses of marsh Labrador
tea (Ledum palustre) inhibit CNS and cause spastic paralyses,
including respiratory paralysis [6].

Long-term use of absinthe (Artemisia absinthium) in
doses higher than therapeutic ones can cause seizures and
hallucinations [7].

Liquorice (Glycyrrhiza gabra) is a popular plant used in
conventional and traditional folk medicine as an expectorant.
If the recommended dosages are exceeded and taken on a
long-term basis, specific adverse effects (hyperaldosteronism
(elevation in BP, edema, hypokalemia), encephalopathy,
muscular weakness, retinopathy, cardiac dysfunction) can
evolve [12].

DRUG INTERACTIONS OF HERBAL MEDICINAL PRODUCTS

At least 30% of patients receiving long-term pharmacotherapy
take additional HMP. Only 20% of them inform their
attending physician thereof. Up to 70% of patients who used
phytotherapy are not informed of possible adverse reactions,
including the ones occurring due to drug interactions. Serious
adverse events occur in 16% of cases. Nevertheless, no
significant data about the frequency and nature of drug
interactions with HMP are available. A physician should know
that at least 80 MPs have clinically significant interactions with
conventional drugs [13]. At the same time, doctors are not even
aware of a possible herb-drug interactions due to a number
of reasons. Many qualified doctors lack sufficient knowledge
about HMP pharmacology, and, in particular, their potential
drug interactions. Moreover, while collecting medication history,
doctors often ignore questions about HMP intake, whereas
patients do not inform a doctor hereof proactively [14].

Additional issues can be associated with the nature of
HMP, for instance, content of mixtures with an additional (not
expected) pharmacological activity (see above).
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HMPs have both pharmacodynamic (without a change in
the substance concentration in the blood) and pharmacokinetic
(with a change in the substance concentration in the blood)
drug interactions with synthetic drugs. The favorable or
unfavorable drug interactions result in a stronger or weaker
effect of a drug taken along with the HMP.

The capability of a synergic action of MP and conventional
medicinal agents is used during manufacture of combined
preparations and expectorants, in particular. For instance, a
combination of ambroxol hydrochloride, sodium bicarbonate,
sodium glycyrrhizinate, and thermopsis dry extract in a medicinal
product sold under the trade name “Codelac Broncho” in
Russia possesses expectorant and anti-inflammatory action.
Similarly, administration of separate drugs of ambroxol or
bromhexine in combination with HMP of althea, thyme and
ivy, etc. to intensify an expectorant action is an example of
beneficial pharmacodynamic interaction [15]. On the contrary,
administration of expectorant mixtures along with antitussive
drugs, especially the ones that significantly suppress the cough
center (codeine, butamirate), is an example of antagonistic
interaction and irrational therapy of bronchitis, which can be
complicated with “bronchi waterlogging”. Another example of
pharmacodynamic antagonism is simultaneous administration
of HMP obtained from plants with a hemostatic action (stinging
nettle (Urtica dioica), shepherd’s purse (Capsella bursa-pastoris),
great burnet (Sanguisorba officinalis) and antithrombotic for
instance, acetylsalicylic acid to prevent thrombosis [14].

Pharmacokinetic interactions of HMP with conventional
drugs can occur at any stage (absorption, distribution,
metabolism and excretion). However, drug interactions
during metabolism and biotransformation enzymes (mainly,
cytochromes) modulation are of the greatest value. CYP1,
CYP2, CYP3 and CYP4 cytochromes are most involved in drug
metabolism. CYP3A4 isoform prevails and metabolizes up to
60% of drugs [16].

It is known that St. John’s wort (Hypericum) can induce
at least two isoforms of P450 (CYP3A4, CYP2C9) owing
to hyperforin [17, 18]. On the contrary, echinacea inhibits
the microsomal system (CYP1A, CYP2C9, CYP3A4) [19].
These properties of the MP can be of a clinical significance
in concomitant administration of HMP with CYP substrates,
of which there are several hundreds in various therapeutic
areas. Increased activity (induction) of cytochromes will result
in accelerated metabolism of CYP substrates and a decrease
of its effective plasma concentration. Inhibited activity of
cytochromes can slow down metabolism of a drug and increase
its plasma concertation leading to overdosage symptoms.

For instance, concomitant administration of HMP containing
ginkgo (Ginkgo biloba) with warfarin or clopidogrel can lead to
an excessive increase of plasma concentrations of the drugs
and bleedings [13]. It is necessary to take into account these
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