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ANNOTATION

The qualification work presents the results of the analysis of the main
problems of pharmaceutical supply. New approaches to the implementation of
quality control of medicines are presented. An analysis of the storage conditions of
medicinal products in accordance with the Good Storage Practice was carried out.
The work is presented on 54 pages and consists of 3 sections, general conclusions
and a list of references, which consists of 37 sources. The results of the research are
illustrated by 7 tables and 20 figures.

Key words: quality, international standards, medicine, pharmacist, storage

practice, pharmacy.

AHOTALIS

VY kBamidikaniiHiii poOOTI MNpPeNCTaBICH] pe3yabTaTH aHaldi3y OCHOBHHUX
npobiem ¢apMareBTUUHOTO 3abe3mnedeHHs. I[IpeacTaBieHo HOBI MIAXOAW 0
3MIMCHEHHS KOHTPOJIIO SIKOCTI JiKapchbkux 3aco0iB. IIpoBeaeHo anamiz ymoB
30epiraHHs JiKapChbKUX 3acO0IB BIAMOBIIHO A0 HanexxHoi mpakTuku 30epiraHHs.
PoGota mpencrtaBineHa Ha 54 cTOpiHKax 1 CKJIQAA€ThCS 3 3 PO3MAUIIB, 3arajbHUX
BHCHOBKIB 1 CIUCKY JIITepaTypu, skl ckianaerbest 3 37 mkepen. Pesynbraru
JOCIIJKEHHS UTIOCTPYIOTh 7 Tabnuup Ta 20 pUCYHKIB.

Kniouosi cnosa: daxicTb, MIDKHApOAHI CTaHIAPTH, JIKApChbKUM 3acio,

(hapMmalieBT, MpakTUKa 30epiraHHs, anTeka.
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INTRODUCTION

Relevance of a subject. In the pharmaceutical industry, an important problem
is the quality of medicines. It is necessary that each structure related to medicines
guarantees their effectiveness and safety of use. To ensure the quality of medicines,
a set of organizational measures 1s necessary, which are aimed at maintaining the
quality of medicines during the entire shelf life during storage, transportation,
wholesale and retail sale.

Interpol estimates that about 10% of pharmaceuticals are counterfeit, costing
governments up to $200 billion a year. According to the World Health Organization
(WHO), 1 million people die every year from this volume of counterfeit medicines.
Counterfeit pharmaceuticals are becoming more common and profitable.
Counterfeiters can produce counterfeit versions of all kinds of medicines, and these
drugs may not contain the active ingredient, harmful ingredients, wrong medicine,
wrong concentration, wrong dose, or expired medicines. All of this puts patients at
risk of treatment failure, harmful side effects, and dangerous drug interactions.

Everyone participates in the marketing of counterfeit products, players in the
logistics chain in the pharmaceutical market. The issue of control and regulation still
remains problematic. Free trade zones have facilitated trade in counterfeit
pharmaceuticals. The most interesting at the moment is the consideration of the rules
for organizing the storage of pharmaceutical products. The Guide to Good storage
practices (GSP) for pharmaceuticals provides professionals with a set of basic
requirements for good practice in the storage, transport and distribution of
pharmaceutical products.

To achieve the put purpose — analysis of the quality assurance system for
pharmaceutical products.

The subject of the study. Analysis of data from specialized literature, which
presents the results of the analysis of regulation and quality control of drugs and
changes that have occurred in the work and organization of the activities of

pharmacists in the healthcare system, including in documents published on the
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official websites of the WHO and the International Pharmaceutical Federation (FIP).

Studying of policy documents of the national pharmaceutical policy of Morocco,
regulatory documents regulating the pharmaceutical industry, scientific papers about
pharmaceutical sector in Morocco, expert assessments of local industry experts.

The objects of the study. Quality assurance system for medicines, health care
in Morocco, including the organization of the process of storing medicines in a
pharmacy.

Methods of researches. In implementing the main research objectives, we
used such methods as historical, bibliographic, logical, comparative, and also
conducted a sociological survey of pharmaceutical specialists.

The practical value of the work. The analysis of the main problems in the
provision of medicines to the population is carried out. As a result of a sociological
study conducted in pharmacies in Morocco and the opinion of pharmacists on the
storage of medicines, the problems of pharmacies were identified.

Scientific novelty. These results can be used in the development of state
programs aimed at state support for the development of pharmacies in Morocco and
raising the prestige of the profession of pharmacist.

Structure and volume. The qualification work consists of the introduction,
three chapters, conclusions and the list of references. The work is presented on 54
pages and consists of 3 sections, general conclusions and a list of references, which
consists of 37 sources. The results of the research are illustrated by 7 tables and 20

figures.



CHAPTER 1. ANALYSIS OF MODERN APPROACHES TO DRUG
QUALITY CONTROL

1.1. Analysis of the main problems of pharmaceutical providing

Ensuring the continued availability of safe, effective, affordable and high-
quality medicines is an essential benchmark for achieving the right to good health,
as well as an integral part of any well-functioning health complex.

Patients' right to health is the highest achievement of the country, and global
shortages of medicines violate this right and create obstacles to the achievement of
public health goals in the field of prevention and treatment. The ability of
governments to scale up services to achieve universal health coverage is threatened.

The main program of the World Health Organization for the past 80 years has
been the struggle to improve access to medicines and improve their quality.
Universal Health Coverage depends on the availability of affordable health
technologies of guaranteed quality and sufficient quantity.

In line with this direction, the International Pharmaceutical Federation has
cited its development goals, which state that health is a fundamental human right.
These goals aim to strengthen cooperation between health workers, patients, the state
and other health actors to improve access and address issues such as affordability,
accessibility, quality and safety of medicines, as well as their rational use.

Drug provision is traditionally viewed as a key element of medical care.
According to statistics, almost 100 percent of cases of visiting a doctor end with the
prescription of medications.

The vast majority of countries experience difficulties related to the providing
of medicines. The main problems of supply in developed countries are: excessive
consumption and excess of medicines on the market, high expenditures of the
population on medicines due to their high cost, regulatory issues, identification of
counterfeit products, etc.

For countries where health systems are only at the level of development, these

problems are caused by a lack of medicines, their irrational use, and often
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unsatisfactory quality, limited availability for many consumers, and difficulties with
distribution. The WHO high-level report “Medicines funds in health systems —
increasing access, affordability and appropriate use” [23] and other WHO
documents in recent years note that the availability and rational use of drugs should
form the basis of any efforts to strengthen health systems.

To address these problems, WHO recommends that countries develop and
adopt a document at the national level that defines priority goals in the field of drug
provision and the main ways to achieve them. This program is called the National
Drug Policy (NDP) and it defines strategies for the development of the
pharmaceutical sector. Access to health goods and services is a key principle and
includes the supply of essential medicines needed to prevent and treat common
diseases [24].

We have outlined the main problems of pharmaceutical providing in the figure

(fig.1.1).

( )
Lack of access to essential drugs

N J

( )
Poor quality

L J

( A
Irrational use of drugs

N J

Fig. 1.1. Problems of pharmaceutical providing

Essential medicines are the backbone of every country's public health
programme. It aims to reduce morbidity and mortality in every country, and
spending on pharmaceuticals accounts for a significant portion of total health
spending. Drug spending includes medicines dispensed in both the retail and non-
retail sectors and accounts for an average of 15 per cent of total health expenditure,

ranging from 9 per cent in the UK to 20 per cent in South Korea (fig.1.2) [16].
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Fig. 1.2. Level of spending on general medicines in healthcare

In our work, we pay attention to the main problems associated with the
inaccessibility of medicines for all segments of the population, such as:

1) the prevalence of low-quality and counterfeit medicines in the market;

2) the shortage of existing essential drugs due to prohibitive costs;

3) availability of old and new medicines;

4) unqualified assistance of a pharmacist.

Quality health services, including access to medicines, are seen as
fundamental to sustainable development, as they contribute to a healthier population,
economic productivity, and poverty and inequality.

The pharmaceutical market, unlike the markets of other goods, has such
features as: scale, wide range, science intensity, long cycle of drug development.
Therefore, the level of drug provision reflects the state of the social sphere and
economy in each country.

In recent years, extensive efforts have been made to improve the drug supply
system in the world. Most countries have made changes to their regulatory
frameworks, increasing the share of spending on medicines in total health spending.
Despite all these actions, the situation with the availability of medicines for the

population has not improved.



10
WHO research shows that almost 3.5 billion people (half of the world's

population) do not have access to the health services they need, with almost 100
million people spending their out-of-pocket expenses on treatments each year, which
lead to extreme poverty [1].

Between 1.5 and 2.5 billion people, or 30% of the total population, do not
have access to the essential medicines they need. For example, in India, more than
half of the population does not have normal access to medicines, and in all of Africa,
where 15% of the world's population is located, another 300 million people also do
not have access to them [8].

Another problem in the supply system is when people who have access to
medicines do not get the right medicine in the right dosage and at the right time when
they need it. Many people buy or doctors prescribe them or pharmacists dispense
medicines that do not meet their needs.

Medicines are a simple and cost-effective solution to many health problems,
provided they are accessible, inexpensive, of high quality and used correctly.
Treatment may not be available if there is no effective and quality medicine, or
because it is too expensive [1].

One of WHO's global challenges for patient safety is the implementation of
the Medication Without Harm program. It aims to reduce serious, preventable
medication-related harms, and is estimated to be 50% implemented over the next
five years worldwide. This document provides information on current drug safety
initiatives [2].

Access to quality-assured medical products improves health and saves lives.
However, one-third of the world's population does not have timely access to quality-
assured medicines, while estimates show that at least 10% of medicines in low- and
middle-income countries are substandard or falsified, costing around US$ 31 billion
per year [22].

In many countries, quality assurance systems for medicines are inadequate
because they lack essential components, such as:

1. legislation and regulations on medicines;
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2. as well as the current medicines regulatory authority;
3. adequate resources and infrastructure to ensure compliance with laws

and regulations.

1.2. Key concepts of the quality of pharmaceutical product

The main aspect related to the circulation of medicines is to ensure their
effectiveness. It is the provision of control over the effectiveness of medicines that
is the primary task of the state in the pharmaceutical sector. In Ukrainian legislation,
"efficacy of a medicinal product" corresponds to the term "quality of a medicinal
product". The quality of medicines determines the efficacy and safety of medicines,
so quality control is an important part of government regulation.

Maintaining high quality standards is paramount to ensuring patient safety,
regulatory compliance, and market competitiveness.

The quality of medicines includes the complex characteristics of purity,
impurities, component content and physical/chemical properties.

The term "quality" has been considered throughout the history of medical
product manufacturing and remains a key topic of modern research in science,
industry, and government.

There are many definitions of the quality of medicines in the literature. For
example, according to the compliance of the product with the specified quality
characteristics or regulatory specifications, there is one type of quality. Another type
can be distinguished, depending on the compliance of the production of the drug
with the latest rules. The availability of a drug to the consumer is another indicator
of quality that can be measured. Thus, although there is no single definition of the
quality of medicines, a working definition can be found in the legislation of each
country that regulates the pharmaceutical sector.

Quality of a medicinal product is the compliance of a medicinal product with
the requirements of a pharmacopoeia monograph or, in the absence of such a

regulatory legal act [11].
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There are several national and international guidelines and regulatory
requirements to ensure the efficacy, safety, and quality of medicines [8].

Medicines are safe to use every day to treat illnesses, but over the years there
have been cases where taking medicines has been associated with risks. Evidence of
harm from drugs inevitably leads to regulatory changes and stricter regulation.

The concept of controlling the development and sale of drugs has been
established in most developed countries and is a form of regulation that distinguishes
drugs from other consumer products.

The three common pillars of drug regulation are quality, safety and efficacy

(fig. 1.3) [22-24].
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Fig.1.3. Basic principles of drug regulation

The most important international regulatory framework for quality is the
collection of guidelines International Council for the Harmonization of Technical
Requirements for Medicinal Products for Human Use (ICH Q1-Q14), which are the
basis for the development and approval of medicines. In addition, international and
national pharmacopoeias and national regulatory authorities, such as the Food and
Drug Administration (FDA) and the European Catalogue of Medicines and Health
Care (EDQM), must be considered during the life cycle of a drug [27,31].
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In Table 1.1, we have highlighted the main definitions of quality in accordance

with international standards.

Table 1.1

Definition of quality of medicines product [27]

Regulations

Definition

WHO, 1992

suitability for the intended use and compliance
with all requirements of national registration, as
well as their ability to cause the intended
therapeutic or prophylactic effect after the use of
the same dosage forms (tablets, capsules,
ampoules, etc.). This effect is possible only when
each drug on the market corresponds to a drug that
has undergone clinical trials, on the basis of which

it was evaluated and registered

ISO 9000 series

a set of characteristics of the object relating to its

ability to meet established and anticipated needs

ICH Qé6a Specifications: Test
Procedures and Acceptance
Criteria for New Drugs
Substances and New Drugs

Products

the degree of conformity of a product, system or

process to the established requirements

In Ukraine, the definition of quality is given in the Law of Ukraine "On

Medicines". The quality of a medicinal product is interpreted as a set of properties

that give the medicinal product the ability to satisfy consumers in accordance with

its intended purpose and meet the requirements established by law.

The subjective component of the concept of quality is to satisfy the needs of

consumers, and the objective component is to meet the requirements established by

law. Medicines must meet the needs of health care in the diagnosis, treatment and

prevention of certain diseases.
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If you define "Quality" under the measured parameter, the perception of

"Quality" will be different for different users (fig.1.4) [34].

To the patient | suffering.

* Quality is one that gives
prompt relief from his

* Quality is when his
To the doctor patient shows expected
clinical response for his

treatment.

* Quality is compliance of

the product to the set
To the_ standards, to the label
pharmacist claims and good in terms of

physical standards.

Fig. 1.4. Definition of quality for different consumers

The main properties (characteristics) of the quality of the medicinal product

are established by the World Health Organization and include the following

mandatory elements [34]:

©)

©)

©)

©)

©)

effectiveness;

safety of use;

significant advantage over known, similar in action drugs (analogues);
variety of dosage forms and doses;

frequency of reception;

rate of occurrence and duration of action;

ease of use;

packaging design;

identification and quantitative content of ingredients;
absence of impurities (degree of purity);

activity and stability of chemical composition;
storage stability;

reasonable cost (price).

The main indicators of the quality of medicines are [5]:
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Identity. The medicinal product must contain the declared quantity and
quality of the active substance.

Purity. The medicinal product must be free of impurities that can have an
adverse effect on the human body.

Physicochemical properties. The medicinal product must have the necessary
physical and chemical properties that ensure its stability and safety during storage
and use.

Biological activity. The medicinal product must have the necessary biological
activity to ensure its effectiveness.

Security. The medicinal product must be safe for use in accordance with the
indications, in the recommended doses and in compliance with the rules of its use.

Potency. The correct amount of active ingredient is present, usually between
95 and 110% of the labeled amount.

Uniformity. Consistency of, shape, and size of the dosage form do not vary.

Bioavailability. Refers to the speed and completeness with which an
administered medicine enters the blood stream. It must be consistent to provide a
predictable therapeutic result.

Stability. The activity of the medicine is ensured until the expiration date.

Pharmacopeial standard. Medicine is of good quality if its characteristics
meet the standards described in a widely accepted pharmacopoeia such as the British
Pharmacopoeia, European Pharmacopoeia, International Pharmacopoeia, or United
States Pharmacopeia [5].

Based on all definitions, the key principles of quality can be distinguished,
which are as follows:

(1) ensuring clinical efficacy as stated on the label,

(2) prevention of additional risks due to unexpected impurities,

(3) providing a reliable manufacturing system that reduces defects and ensures
the availability of the drug to the consumer.

In order for the drug to meet quality requirements, it is necessary to ensure

quality throughout the life cycle of the drug. Quality assurance refers to the activities
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that are planned and carried out to ensure the high quality of products or services.
From this definition, it can be concluded that quality assurance consists of planning
and executing quality. Quality planning involves translating the plan into procedures
that must be applied by each organization.

The drug quality assurance system is a set of all activities aimed at ensuring
that pharmaceutical products meet all applicable quality standards. It includes
various rules and procedures. The main goal is to achieve a high degree of guarantee
of compliance of the quality of the medicinal product with its intended purpose,
which corresponds to the main goal of the health care system.

The concept of quality assurance of medicines includes a set of measures that
affect the quality of the finished product, guarantee its compliance with the
requirements of regulatory documentation and compliance with the quality of
medicines. Quality assurance includes quality control, etc.

In order to ensure the proper quality of the medicinal product, which leads to
effectiveness, the state exercises control throughout the entire cycle of the drug. This
chain begins from the moment of creation, launch on the market and during the
period of presence of the medicinal product on the market.

Quality control is the process of ensuring that all materials used to
manufacture a pharmaceutical product meet manufacturers or pharmacopoeia
specifications for identity, strength, purity, and other characteristics.

Quality control of a medicinal product begins already in the course of its
creation, namely in the process of conducting clinical trials. At this stage, control is
ensured by licensing institutions that can carry out clinical trials, as well as by
approving the protocol of clinical trials, monitoring their progress and approving the
results.

One of the most important stages of quality control of a medicinal product is
state registration. In the process of state registration, each state, represented by its
authorized bodies, officially recognizes a particular medicinal product as meeting
the established quality requirements, deciding on the admissibility of its widespread

use by citizens on its territory.
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Control during the use of the drug is another stage. At this stage, measures are

directed 1n several directions:

0 control of the production of medicines;
@ quality control of medicines during their import into the country;
@ quality control of medicines during their sale to end consumers.

In order to ensure effective quality control of medicines, states create special
bodies and services, implement appropriate control procedures and standards.

In most countries, the mechanism of quality control of medicines, both during
their registration and in the course of their circulation on the territory of the country,
is valid for many years. In this process, both our own experience and the experience
of advanced countries were used, which together made it possible to create a fairly

effective system.

Conclusions to Chapter 1

Analysis and assessment of the problems of drug supply to the population
allowed us to draw conclusions that the pharmaceutical providing should be
considered as an element of an integral health care system. Implementation of
national drug policy allows countries to achieve a number of important goals in the
field of drug supply to the population.

The drug supply to the population consists of the following components:
availability of drugs and ensuring their quality (including effectiveness and safety).

Availability to be determined groups of factors: rational use of medicines,
sustainable financing, reasonable prices and procedures for pharmaceutical supply,
integrated into the healthcare system.

Quality assurance is important not only because it leads to the correction of
problems that arose during the execution of the plan, but also because it gives the
owners of the organization and customers the assurance that the products and/or
services presented are free of defects. Fixing problems can lead to increased

efficiency, reduced cost, and improved product quality.
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CHAPTER 2. RESEARCH OF CURRENT PROBLEMS AND

SOLUTIONS IN INTERNATIONAL DRUG CONTROL PRACTICE

2.1. Modern international practice of regulating the circulation of

medicines

An important component of healthcare is compliance with the requirements
for the circulation of medicines, including their creation, testing, registration,
production, import, sale and use. Recently, the processes of creation, testing,
production of medicines, as well as the registration procedure have been undergoing
significant positive changes due to the transition of the pharmaceutical sector to
another level.

The importance of ensuring the quality of pharmaceutical products cannot be
overstated. In the pharmaceutical industry, any compromise on quality can have
serious consequences, including damage to patients and the company's reputation.

The resolution of the 28th World Health Assembly listed objectives
concerning the regulatory control of medicines. In its twenty-seventh report, the
WHO Expert Committee on Specifications for Pharmaceutical Preparations
reviewed the various components of a quality assurance system within the
pharmaceutical supply chain [2,31].

The quality of medicines is ensured at all stages of their life cycle:

Drug development. At the stage of development of medicines, their efficacy,
safety and quality are assessed.

Production of medicines. At the stage of production of medicines, quality
control of raw materials, materials and finished products is carried out in accordance
with the requirements of Good Manufacturing Practice (GMP) [2].

Registration of medicines. When registering medicines, their quality,
efficacy and safety are assessed in accordance with the requirements of the law.

The existence and functioning of a comprehensive legislative system for

regulating the production and use of medicines is a prerequisite for the effectiveness
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of a universal quality assurance system for medicines. The first duty of the
government regulatory agency is to register pharmaceutical products, thus defining
the pharmaceutical market in the country. Only when performing this function can a
distinction be made between legally sold products and illegal and counterfeit
products.

Distribution of medicines. During the distribution of medicines, their quality
and storage conditions are monitored.

Use of medicines. When using medicines, it is necessary to follow the rules
for their use to ensure their effectiveness and safety.

The fundamental elements of the quality assurance system for internationally
recognized medicines are the concept of good practices.

In the United States, in 1938, the Food and Drug Administration first
implemented the idea of quality management. Further, similar programs appeared in
other countries of the world. Over time, quality standards (ISO) were formed and
became widely used, and on the basis of them, industry standards of good practices
emerged [5,11].

All standards of good practices, regardless of the developing organization, are
similar in content and requirements.

For ease of understanding, the name of the Good Practices standards
abbreviated as GxP, the letter X is not constant and can be replaced by any other
appropriate letter. GxP requirements cover all stages of the life cycle of a medicinal
product from the beginning of development and preclinical trials to the point of sale
in the pharmacy. There are also several "practices" that apply to several stages of the
life cycle. An example is the Good Storage Practices requirements that apply to
manufacturing, wholesale, and retail.

The main goal of implementing GxP standards at each stage of drug
circulation is to guarantee that the consumer receives a high-quality and effective
drug. Good practice is a set of standards, of which the most important for the

pharmaceutical industry are presented in table 2.1 [26,28-30,36].
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Table 2.1

Good Practices Overview

Good Practices Goal Implementation
Standards

Good proper conduct of preclinical | Prepared by the FDA in 1979.
Laboratory and clinical studies In 1981, the OECD formulated
Practice (GLP) the GLP principles, which
Good Clinical were included in the EU
Practice (GCP) regulatory framework.

Good a set of rules for the processes | Adopted by the European
Distribution of managing and organizing | Community in 1994

Practices (GDP)

wholesale sales

Good Storage
Practices (GSP)

rules that apply during
storage and transportation at

all stages of drug circulation

Published by WHO 1n 2003

Good
Manufacturing

Practices (GMP)

a standard that establishes
requirements for the
production and quality
control of MP for humans
and animals, as well as

special requirements

Released in the USA in 1963.
The draft international GMP
rules were developed by the
WHO Secretariat in 1967-
1968, taking into account the

existing text of the US rules

Good
Regulatory
Practice (GRP)

to improve the efficiency,
effectiveness, coherence of
activities of the authorized

competent authorities

WHO recommendations, set
out in the guidance for
National Health Regulatory
Authorities (2011)

Good
Pharmaceutical

Practice (GPP)

requirements for the activities

of pharmasist

Developed in 1991 and
adopted by FIP in 1993
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In the European Union, the task of regulating the quality of medicines is
assigned to the European Medicines Agency (EMA). Also, the WHO has its own
version of the standards of good practice. The International Conference on
Standardization of Requirements in Pharmaceuticals was created with the aim of
converging the requirements of good practices in different countries.

All standards of good practices, regardless of the developing organization, are
similar in content and requirements.

A characteristic feature of the modern pharmaceutical market is its
globalization. The same drug can be supplied to the markets of different countries.
A drug produced at several production sites located in different countries may enter
the market of a particular country. Each country allows the drug to enter the market
only after a detailed examination. The variety of dosage forms, the complexity of
technological processes and their specifics require special knowledge. There is a
need to harmonize the requirements for production and quality control and the
distribution of efforts of regulatory authorities through a procedure for mutual
recognition of the results of inspections of production sites. Mutual recognition, in
turn, requires standardization of inspection approaches.

It was for these purposes that the Convention on Cooperation of
Pharmaceutical Inspections was adopted in the early 1970s (PIC), and in 1995 the
PIC scheme was proposed. The well-known acronym PIC/S is now used to describe
both the PIC (Pharmaceutical Inspection Convention) and the PIC/S
(Pharmaceutical Inspection Co-operation Scheme), which work in parallel [22,31].

PIC/S is headquartered in Geneva, Switzerland.

The Pharmaceutical Inspection Convention and the Pharmaceutical Inspection
Cooperation Scheme are two international instruments between countries and
pharmaceutical inspection authorities that jointly ensure active and constructive
cooperation in the field of GMP. The mission of PIC/S is "to lead the international
development, implementation and maintenance of harmonized standards of good

manufacturing practice and quality inspection systems in the field of medicines".
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The key objective of PIC/S is to harmonize the entire inspection system of the
relevant PIC/S member countries, namely [11]:

o simplification of interaction between the national authorities of the
participating countries;

@ maintaining mutual trust;

0 exchange of information and experience;

@ joint training of GMP/GDP inspectors;

@ harmonization of regulatory requirements.

The PIC/S 1s based on consensus, mutual trust and considers members as
equals, regardless of the wealth of the country from which the regulator is
represented. This principle is based on cooperation and ensuring that no participant
is left behind. Mutual trust is maintained through voluntary cooperation and the
requirement of an equivalence assessment prior to membership, allowing for a
smooth and voluntary exchange of information.

The PIC/S Convention has been ratified by 56 countries. In 2023, two more
participating bodies were added to the agency: the Bulgarian Medicines Agency and
the Saudi Food and Drug Administration [27].

Based on the study of the literature, it can be concluded that the accession of
countries to this organization is the basis for actions aimed at simplifying the
procedures for quality control of medicines. This integration will lead to positive
results in quality issues for both domestic and foreign participants in the
pharmaceutical market.

The quality, safety and availability of medicines are a major concern for
public health. Regulatory authorities ensure the quality, efficacy and safety of
medicines through guidelines and requirements, especially good manufacturing
practice guidelines. The first GMP standards were published in 1963 by the WHO
and since 1969 all countries began to apply it. Among the GMP requirements,
quality control is the key stone of drug quality. It covers all stages of pharmaceutical
production, from the control of raw materials (medicinal substances and excipients)

to the release of a medicinal product (drugs that will be administered to the patient).
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An important guarantor of the quality of medicines, in addition to the pre-
marketing phase, is post-marketing quality control, which is carried out by national
and international regulatory authorities (for example, WHO) [11].

Appropriate certification is required for the sale of medicines on the national
market and for international trade. Certification of medicines is associated with the
confirmation of the compliance of their quality, efficacy and safety, as well as the
correctness of quality assurance and quality management systems. Therefore, with
regard to medicines, certification is a complex procedure, and its rules are
established within the framework of certification systems.

The quality assurance and certification system for medicines in the EU
includes the following elements [31]:

@ licensing of medicines;

0 licensing of production and import based on the results of inspections
for compliance with GMP rules and registration documentation;

0 distribution licensing based on the results of GDP inspections;

0 independent quality control, which is associated with the independence
of quality control from production, the institution of Authorized Persons, as well as
state quality control at the stages of registration and sale;

0 pharmacovigilance;

0 certification of substances by the European Pharmacopoeia.

Thus, the quality assurance and certification system is comprehensive, and
registration, licensing, inspection, pharmacovigilance and other procedures are its

elements.

2.2. Analysis of problem of medicine falsification

All medical products have scientific evidence base and are approved for the
treatment, prevention or diagnosis of diseases. Unfortunately, this does not mean
that all drugs on the market meet approved quality standards. Substandard and

falsified products are manufactured, distributed and sold around the world. The
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problem is growing as pharmaceutical products themselves and their distribution
chains become more complex and pose a new and serious threat to the healthcare
system.

This i1ssue was first raised in November 1985 in Nairobi, at the Conference of
Experts on the Rational Use of Medicines. In 1988, the Forty-first World Health
Assembly adopted a resolution that asked governments and pharmaceutical
manufacturers to cooperate to prevent the growing threat of smuggling of
pharmaceuticals during their export. The UN Secretary-General called for
cooperation in incidents where the terms of international treaties in the field of
medicines are grossly violated. In April 1992, a seminar was held in Geneva by
WHO and International Federation of Pharmaceutical Manufacturers Associations
on the problem of counterfeit medicines [23].

At the seventieth session of the World Health Assembly, definitions of the
category of medicines that do not meet quality standards were approved.

Classification of medical products used in the context of the World Health

Organization Global Surveillance and Monitoring System (fig.2.1) [31,34].

Substandard medical
products

*Called “out of specification”,
these are authorized medical
products that fail to meet
either their quality standards
or their specifications, or
both.

Unregistered/unlicense
d medical products

*Medical products that have
not undergone evaluation
and/or approval by the
national or regional
regulatory authority for the
market in which they are
marketed/ distributed or used,
subject to permitted
conditions under national or
regional regulation and
legislation.

Falsified medical
products

*Medical products that
deliberately/fraudulently
misrepresent their identity,
composition or source.

Fig. 2.1. Categories of medicines that do not meet quality standards
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Falsification of medicines is a global problem that requires enhanced
international coordination and cooperation to ensure greater effectiveness of anti-
counterfeiting strategies, in particular with regard to the sale of such products via
the Internet [33].

Falsified medicines are divided into several categories:

o containing ingredients of poor quality or in the wrong doses;

o be intentionally and fraudulently mislabeled as to their identity or
source;

¢ have fake packaging, the wrong ingredients, or low levels of active
ingredients.

The distribution of falsified medicines in the pharmaceutical market by

category, according to the WHO information base, is presented in figure 2.2 [33-35].

contains others active
ingredients than stated on

the label
has the appropriate amount 16%

of active ingredients but
different origin than stated
on the label
unknown
7%

contains active
ingedients in an amount
that does not meet

stated on the label and
may contain impurities
not allowed
17%

does not contain active
ingredients as are on the
label
60%

Fig.2.2. Percentage of distribution of counterfeits by category

The globalization of the pharmaceutical industry has created the risk of the
rapid spread of substandard drugs around the world before they can be noticed and
intervened.

The main factors contributing to the spread of counterfeit products are:

¢ high cost of medicines and treatment;
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@ disruptions in the legal supply chain;
@ gaps 1in legislation;
o easy access to technology;

0 poverty of the population;

@ lack of strict compliance with the law.

The large supply chain of medical supplies is another major challenge.
Medicines are sold through numerous intermediaries and free trade zones,
sometimes repackaged and labelled to hide their true source or identity, which can
lead to the spread of counterfeit medicines.

Substandard and falsified medicines cause unnecessary suffering to people
and their loved ones, and have far-reaching consequences for society. Based on the
studied literature, it is possible to identify the main directions of influence of low-
quality drugs (tabl.2.2).

Table 2.2

Consequences of exposure to counterfeit drugs

Types of impact Content

Health Effects Adulterated and low-quality products do not work properly and
can cause serious side effects. They also contribute to drug
resistance, leading to more infections that cannot be cured by
existing drugs (such as antibiotics). As a result, people lose
trust in health systems and do not go to the doctor for the

treatment they need. All this increases mortality and morbidity.

Economic Patients, their families, healthcare systems, manufacturers, and
impact others in the supply chain waste time and money. The burden
on health professionals, national medicines regulators, law
enforcement agencies and criminal justice systems is
increasing, further straining already scarce resources, staff and

infrastructure.

Socio-economic | More deaths and long-term illnesses lead to lost household

impact income, increased poverty, and lost productivity in societies
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Calculating the true results of the problem is quite difficult, but various studies
have the opportunity to highlight this scale. To address these challenges, the World
Health Organization launched a global surveillance and monitoring system in 2013.
Encouraging Member States to report incidents involving medical products in a
systematic format leads to a more accurate and informed assessment of the scale and
area of harm caused by the problem. In the period from 2014 to 2018, the system
received 1650 reports of cases of low-quality or falsified products.

Of these, painkillers (11%) and antibiotics (25%) were the most commonly
reported (fig.2.3) [16,33].

NUMBER OF MESSAGES

allergy tretment
3% antibiotics

/ 25%

diabetes treatment
4%

\

male impotence
pills
19%

others therapeutic

categories \
9%

hormones/steroids
11%

analgesics/a
ntipyretics /
o,
1% anti-asthma/anti-
antimalarials allergy
9% 9%

Source: WHO Database on Counterfeit Medicines

Fig.2.3. Reports of counterfeit drugs by therapeutic class received by WHO

Another problem that provokes the appearance of counterfeit products on the
market is patent law. Some drugs patented in developed countries are "copied" in
developing countries, where patent rights for pharmaceutical products are not
protected. Such production competes with innovative laboratories.

For example, Bayer Laboratories, the owner of the patent for “praziquantel”,

was outbid on price by the Korean laboratory Shin Poong, which developed a less
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expensive manufacturing process [21]. In addition to these copies, which arise from
a different notion of intellectual property rights, there are cases of pure and simple
piracy (appropriation of the name and appearance of a medicinal product), which are
common in countries where informal markets play a significant role [22]. The term
"counterfeit" is commonly associated with the protection of intellectual property
rights, an area that is explicitly excluded from the mandate of the WHO Member
States' Substandard and Falsified Medical Products Mechanism.

According to the WHO, counterfeit medicines kill more than 700 thousand
people every year. The WHO regularly conducts large-scale inspections, publishes
their results on its website, after which the participating countries issue internal
orders to ban certain drugs.

Distribution channels for low-quality drugs can be internet-pharmacies that
operate without a license and online sales. 1 310 HeyIuMBHUTENBbHO, IOTOMY 4YTO
MPECTYIMHUKU HCTOJIB3YIOT COBPEMEHHBIE TEXHOJOTHH, COIUATbHBIC CETH, T
npeanaraloT Oosee aemieBbie JiekapcTBa. If we summarize the channels for the
distribution of counterfeit products, these are websites, Facebook pages, Instagram
accounts (i.e. everything happens online, except for the receipt of medicines).

Most of all (more than 50% of medicines) of counterfeit products are sold on
the Internet: in online pharmacies, on forums or from individuals. According to the
WHO, medicines purchased through illegal online pharmacies that hide their
physical address are counterfeit in half of the cases.

In 2018, Interpol, together with the UN and the WHO, conducted a special
operation, after which about 5,000 online pharmacies were closed in more than 100
countries, 13 million packages of counterfeit medicines and 300,000 medical
products were seized B [17].

Unfortunately, not all countries have yet developed a systematic approach to
solving this problem, but individual trade groups, such as the Pharmaceutical
Security Institute, track counterfeit pharmaceutical products [3]. Understanding the
seriousness of the issue, Interpol conducted the international operation "Pangea" to

curb the online sale of fake and illegal medical products. Since the launch of the
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program in 2008, the operation has withdrawn more than 105 million items (pills,
ampoules, sachets, vials, etc.) and made more than 3000 arrests [4]. The latest WHO
report shows that cases of falsified pharmaceutical products increased by almost
50% from 2014 to 2021, becoming even more widespread during the COVID-19
pandemic (fig.2.4).
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Fig.2.4. Total number of counterfeit incidents concerning pharmaceuticals

worldwide from 2002 to 2021
Conclusions to Chapter 2

The modern world pharmaceutical market is developing dynamically, which
leads to increased competition and the emergence of new requirements for the
organization of enterprise management.

The results of the analysis of pharmaceutical enterprises in the leading
countries of the world economy show that the achievement of the strategic goal in
management is ensured through the use of European methods of quality management
and certification of management systems in accordance with ISO 9001, ISO 13485,

GMP, GLP, GCP, GDP, etc.
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The goal of good practices is to organize each stage of the life cycle in such a
way as to minimize the risks to patients associated with errors and deviations in the
execution of processes that can negatively affect the quality of finished products.

Quality control is proof of the efficiency of the product quality system: firms,
enterprises and organizations, regardless of departmental subordination and forms
of ownership, must produce and sell medicines that meet all regulatory requirements.

The presence of counterfeit or substandard medicines on the market poses
risks to patient safety and public health.

Drug resistance caused by counterfeit drugs poses a very serious global health
threat and exacerbates the problem of combating infectious diseases such as malaria
and tuberculosis. In most cases (60%), fake preparations contain fewer or no active
ingredients.

No single country or organization can tackle this international challenge alone,
and cooperation and coordination are critical to success.

Counterfeiting, adulteration and diversion of pharmaceuticals are on the rise
for many reasons, including an imbalance between supply and demand for a genuine
product or its ingredients, poor practices in the supply chain, inadequate quality
control at the production site, lax regulatory measures, non-adoption and proper use
of anti-counterfeiting technologies, enforcement measures and, above all,
awareness.

As a result of systematization of data from specialized literature, we have
established that the number of counterfeit and non-standard drugs on the
pharmaceutical market has increased recently. Over the past 10 years, this figure has

been about 50%, not least due to the influence of diseases associated with Covid-19.
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CHAPTER 3. ANALYSIS OF QUALITY CONTROL OF MEDICINAL

PRODUCTS DURING SALE TO END CONSUMERS

3.1. Analysis of the implementation of medicines storage systems in

pharmacies

Pharmacists play an important role in distributing quality pharmaceuticals and
providing quality services to patients. The International Pharmaceutical Federation,
together with WHO, has developed recommendations for effective pharmaceutical
practice. The main objective of these recommendations is to encourage national
pharmaceutical organizations to focus the attention of pharmacists on the
development of their service structures in accordance with the main task of the
pharmacy organization.

The instructions present the basic requirements for quality control of

medicines in pharmacies. These include:

0 availability of appropriate means for control;
0 qualified personnel who are entrusted with the function of quality
control.

Ensuring the quality of medicines during reception and storage in a pharmacy
is one of the three components of the pharmacy institution's activities, the norms of
which are established by regulatory enactments.

Quality depends on proper production and storage: high-quality products are
available using rational procurement procedures and reliable suppliers. It is also
important to ensure optimal transportation and storage conditions.

"Good Storage Practice" (GSP) means that part of quality assurance that
ensures that the quality of a pharmaceutical product is maintained through adequate
controls throughout storage. GSP standards in pharmacy are a synthesis of principles
and measures for the preservation of medicines at all stages of raw material

preparation, production, transportation to distribution to consumers [29]. This
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International Standard aims to ensure the quality and safety of medicines when they
reach consumers and are a guide for pharmacists.

Retail pharmacies sell finished medicines and their work plan is based on the
control of drugs after they go on sale.

The main procedures for the implementation of this goal are described in
regulatory legal acts [36]:

1. Planning the procurement of pharmaceutical products from qualified and
licensed suppliers. Purchasing products from an unknown or unqualified supplier
may result in the sale of ineffective or toxic products.

2. Planning the storage of the product in the most suitable conditions as
specified by the manufacturer or established by the pharmacopoeia. The storage
conditions of pharmaceutical products are important to maintain their effectiveness.

3. Planning the recruitment of professional pharmacists and providing them
with ongoing training makes them aware of modern pharmaceutical practices.

4. Planning to educate clients on certain precautions for handling certain
medications and storing them at home.

Each drug is characterized by certain norms prescribed in pharmacopoeias or
files submitted by manufacturers and recognized competent authorities in each
country. These standards cover many aspects such as physicochemical properties,
analysis procedures, shelf life and storage conditions.

Certificates of analysis ensure that single-batch products meet the official
quality standards in the country of manufacture. These certifications are provided
for each product by the manufacturers. Each unit of goods must be clearly marked,
each label must clearly indicate [4,5]:

0 International Nonproprietary Name (INN),

0 form and dosage,

0 number of units (tablets, ampoules, etc.) or volume (syrup, etc.),
o name and address of the manufacturer,

o batch number,

o shelf life.
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In European countries, a general concept of quality assurance in a pharmacy
has been formulated:

0 during storage, the drug must be protected from light,

@ temperature and humidity fluctuations, that is, factors affecting the
quality of medicines during storage, etc.

The stability of medicinal products depends on both environmental and drug-
related factors, such as: active ingredient, dosage form (tablet, solution, etc.) and
manufacturing process. Therefore, it is necessary to comply with the storage
conditions given in the instructions or on notifications from manufacturers and
labels, unless the recommendations are identical. The need for the number and size
of premises depends on the number of medicines that need to be stored. Security and
fire protection systems should be installed in the selected storage of medicines. The
optimal result of storage of medicines is achieved only if the conditions and storage
regime are observed.

Storage of goods is a process that involves placing goods in a storage room,
maintaining and caring for them, and the main purpose is to ensure the quality and
quantity of medicines.

Storage conditions are a set of external environmental influences associated
with the storage regime and placement of goods in a warehouse.

Based on this, it is possible to identify the main conditions for organizing the

storage of medicines in a pharmacy [4]:

0 availability of appropriate premises;
0 creation of the necessary regime;
0 organization of placement of goods.

The availability of a wide range of medicines in the modern pharmaceutical
market, as well as a large number of regulatory documents governing the
organization of storage of medicines, require careful systematization and
comprehensive assessment.

Thus, it can be concluded that an effective model for organizing the process

of storing medicinal products consists in compliance with the requirements for
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storage rooms, personnel responsible for the storage of medicinal products, as well

as requirements for special storage conditions (tabl.3.1) [4,10,12,29].

Table 3.1

Model of organization of the process of storage of medicines

Availability of | Creating the | Organization of premises in
appropriate necessary regime | accordance with the functions
premises performed
e the number and | Drug protection: |e receiving area;
size¢. of the|e from dust and |e main storage area;
premises foreign odors; | e storage area for medicines that
depends on the | e temperature; require special conditions;
number of | ¢ optimal air | e storage area for identified falsified,
medicines  that humidity substandard, counterfeit medicines
need to be 1S a quarantine storage area, for
stored and on example, when it is found that there
the type of are no accompanying documents, as
pharmacy well as documents confirming the
activity quality of the goods received by the
organization.
Necessary possession
fire protection | thermometers control
systems hygrometers inventory
Personnel

qualified pharmacists; responsible person

Indoors, it is necessary to ensure the protection of medicines from factors that

can affect their quality. For this purpose, it is necessary to equip the premises with

thermometers and hygrometers, thermometers must also be installed in refrigerating

chambers. In addition, it is necessary to regularly carry out metrological verification

of equipment and monitor its serviceability.
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The average storage temperature in warehouses should not exceed 25 °C and

is determined by the European Pharmacopoeia (tabl.3.2) [5].

Table 3.2

Drug storage requirements in pharmacies

Storage conditions | Recommendations Example

freezer —15t00°C vaccines, organ
preparations

refrigerator +2to+8°C insulin

cool +8to+15°C vaginal and anal

preparations

ambient temperature

+ 15to+25°C

most medicines

room temperature

the temperature prevailing

in a working area

controlled

+20 to + 25 °C

narcotics & psychotropic

substances

warm

+30to+40°C

excessive heat

any temperature above

+40°C

plasma replacement and

detoxification solutions

“Store in a place
protected from

light”

medicine should be stored
in a place that prevents light

from entering

solid and gaseous (aerosols)

“Store in a dark

place”

this 1s storing the medicine
in its original secondary

packaging

tablets and capsules

“Store 1in a dry

place”

this 1s storage at a relative
humidity of no more than

60%

medicinal plant raw

materials

It is important to know the usual characteristics of each drug (color, odor,

solubility, consistency) in order to detect changes that may indicate a deterioration
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in its properties. It is important to know that deterioration does not always lead to
detectable external changes.

The main consequence of deterioration is a decrease in therapeutic activity,
which leads to more or less serious consequences for the individual and/or
community. For example, the use of expired antibacterial drugs does not cure the
infection, and also contributes to the emergence of resistant strains.

In accordance with the current legal regulation, the process of storage of
medicinal products is carried out in accordance with certain rules. One of the features
of storage of medicinal products is their separate placement in the premises in
accordance with the classification of groups of medicinal products and depending
on the physical and chemical properties for the organization of special storage

conditions (tabl.3.3) [5,37].

Table 3.3
Features of storage of medicines
Intention Examples
toxicological groups poisonous and narcotic substances; potent
substances and tonic drugs
Current Instructions pharmacological groups
Method of administration internal, external
state of aggregation liquid separately from free-flowing, gaseous,
etc.

physical and chemical properties; | volatility

environmental factors photosensitivity

taking  into  account  the | Less stable - 1-2

established shelf life Stable - 3-5

In other countries, such as Ukraine, the principles of quality control are based
on the requirements for the distance between the places where the drugs are located.

There 1s a fundamental difference in approaches. Modern pharmacists require
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special knowledge and skills of pharmacists to navigate in various situations and
achieve the final result.

Medicines deteriorate gradually and according to various processes, even if
they are stored in proper conditions. In most countries, regulations oblige
manufacturers to study the stability of their products under standardized conditions
and guarantee a minimum shelf life. The expiration date specified by the
manufacturers indicates the date until which the therapeutic effect remains
unchanged (at least 90% of the active ingredient must be present and without a
significant increase in toxicity).

The shelf life indicated on the label is based on the stability of the drug in its
original and unopened packaging. Shelf life is currently usually guaranteed for 3 and
5 years. Less stable substances are only guaranteed for 1 or 2 years. The expiration
date should be indicated on the storage instruction label [5,12,29].

Shelf life must be respected due to legal obligations and therapeutic liability
considerations.

The expiration dates of drugs that require a very precise dosage should be
strictly observed due to the risk of insufficiency for treatment. This applies to cardiac
and antiepileptic drugs, as well as drugs that can become toxic, such as cyclins.

The principles and requirements for the storage of different groups of
medicines and medical devices are determined by the Order of the Ministry of Health
of Ukraine "On the Organization of Storage of Various Groups of Medicines and
Medical Products in Pharmacies".

Each pharmacy has an authorized person who is responsible for the
acceptance of goods and incoming control of medicines. There are also requirements
for the length of service and qualifications of the authorized person. This employee
has a university degree in pharmacy and at least two years of work experience.

In the event that a business entity has more than one pharmacy, the plan of
urgent measures determines the procedure for obtaining information by authorized
persons of pharmacies about medicines whose circulation is prohibited in Ukraine,

medicines not registered in Ukraine, as well as the distribution of responsibilities
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and coordination of actions of authorized persons of pharmacies in terms of
providing information to the territorial body of the central body the executive power
implementing the state policy in the areas of quality control, safety of medicines,
countering their illicit trafficking, in case of detection of low-quality medicines,
medicines the circulation of which is prohibited in Ukraine, medicines suspected of
falsification, unregistered medicines.

When taking medicines, the authorized person checks them according to the
following parameters:

1. Visual control of the integrity of the package and its contents.

2. Determination of conformity of marking and content of data specified
in quality certificates.

3. Checking expiration dates.

4.  Checking the availability of manufacturer's quality certificates for each
batch of medicines received.

Every day, specialists of partner pharmacies on the official website of the State
Service of Ukraine on Medicines and Drug Control track medicines prohibited for
sale. The information is promptly transmitted to the pharmacies of partners and
authorized persons who are engaged in the acceptance of goods and take this data
into account during the incoming control. Such double control by the distributor-

pharmacy completely excludes the presence of goods prohibited for sale for sale.

3.2. Organization of quality control in the pharmacy sector in Morocco

The proliferation of substandard medicines and weak regulatory enforcements
are some of the significant challenges facing the pharmaceutical sector in Africa in
recent years. Addressing these issues through the provision of high-quality
medicines is vital to improving health outcomes across the continent. The trend
towards quality by design in the quality assurance system becomes very useful in

conditions of extreme pressure on the healthcare system.



39

To counter this threat, the Moroccan government has implemented a series of
measures, these attempts aimed at controlling and reducing the circulation of
counterfeit medicines. We have identified the main measures and their focus in table
3.4 [6,14].

Table 3.4

Measures aimed at distributing low-quality products

Propositions Performance

Strengthening | Morocco has adopted stricter laws to combat counterfeit
legislation medicines, which include severe criminal penalties for violators.
Law 17-04, which regulates the pharmaceutical sector, is the
legislative framework aimed at ensuring the safety of the entire
medicine supply chain. Article 30 of Law 17-04 on the Code of
Medicines and Pharmacy Activities establishes the obligation to

sell medicines in pharmacies.

Enhanced Authorities have stepped up border and distribution controls to
control detect and seize counterfeit medicines. These operations are
often carried out 1in collaboration with international

organizations such as the WHO and foreign regulatory

authorities.
Information The government is conducting information campaigns to
campaigns educate the public about the dangers of counterfeit medicines.

These campaigns aim to encourage patients to purchase
medicines only from approved pharmacies and to report any

suspicious activity.

Participation in | Coordinated by Interpol, Morocco is involved in Operation
Operation PANGEA, aimed at dismantling criminal networks involved in
PANGAEA counterfeiting medicines worldwide. Thanks to the joint efforts,
several clandestine laboratories have been dismantled and

thousands of boxes of counterfeit medicines have been seized.
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According to statistics from the World Health Organization, about 50 percent
of counterfeit medicines in the world are distributed in Africa [7,8]. These drugs are
prohibited, often ineffective and dangerous, their use threatens the health of patients,
and does not cure.

Access to medicine is a defining element of any health policy. This is
guaranteed by the pharmaceutical policy of each country, which aims to ensure
geographical, physical and financial accessibility, as well as guaranteeing its
effectiveness and quality accessibility. The quality of medicines in general, both
manufactured and imported, has always been considered a priority area of
pharmaceutical policy. The latter continue to introduce effective tools to ensure the
quality required according to international standards and the safety of medicines
entering the Moroccan market.

Pharmacists are the first to contact patients, so they must carefully check the
authenticity of the drugs they sell and provide relevant information.

The International Guidelines on Good Pharmaceutical Practice in Pharmacies
recommend the identification of national standards for the promotion of human
health by improving the practice of the pharmacist profession.

Moroccan pharmacists play an important role in the fight against falsified
medicines. They are responsible for verifying the origin of the drugs they buy and
sell. Pharmacies must source products exclusively from approved distributors and
constantly monitor the authenticity of the products they receive.

Health care workers should also be trained to detect subtle signs of
counterfeiting and report any suspicious medications to the appropriate authorities.
Continuing education programs are necessary to inform them about the new methods
used by counterfeit manufacturers.

Dahir No 1-06-151 of 30 Chahual 1427 (22 November 2006) on the
promulgation of Law No 17-04 on Pharmaceuticals and the Pharmacy Code provides
for the rules of Good Pharmacy Practice, which covers the actions of a pharmacist

in the exercise of his profession [15].



41

The Law describes the requirements for the premises of a pharmacy. The
dispensing and preparation area should be organized in such a way as to prevent
access to medicines by unauthorized persons and should be supervised by
pharmacists. The pharmacy owner must provide and maintain such personnel,
facilities, equipment and procedures for the storage, preparation, dispensing, sale
and supply of medicinal products, including veterinary medicinal products, which
the pharmacy stores, prepares, dispenses, mixes, sells and supplies in its retail
business, which are necessary to prevent deterioration in the quality of products and
must not use premises for such purposes, except for those that constitute the retail
pharmacy business and who were identified in the application for registration under
section 17 of the Act. Regulation 6(3) of the current Law sets out the requirements
for the storage of medicines previously dispensed or delivered, which have been
returned to the pharmacy [18-21].

Rules and procedures regarding cleanliness, hygiene, disinfection and
ventilation are established and precautions are taken to avoid any product alteration
and any contamination.

Temperature, humidity and light conditions meet the requirements of
conservation practices. These conditions are periodically checked and logged.

As part of information on the correct use of medicines and other medical
products. which he dispenses, the pharmacist draws the patient's attention to the
danger of using drugs whose expiration date has passed.

Expired medicines cannot be counterfeited, sold or dispensed. They become
unfit for consumption and must be returned for destruction to the manufacturer's
pharmaceutical establishment, either directly or through the wholesale distributor of
pharmaceutical products that provided the distribution.

If it turns out that the drugs are no longer of the required quality and pose a
danger to public health, preventive and protective measures provided for by current
regulations are applied. A permanent control system makes it possible to guarantee
the quality and safety of use of all medicines authorized for sale, as well as to

strengthen and consolidate the quality system of medicines in Morocco.
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Inspections of pharmacies can be carried out by the Ministry of Health or the
Tax Service. Inspectors are interested in compliance with the storage conditions of

medicines, prescription drug dispensing logs.

3.3. Analysis of pharmacists' opinions on issues of storing medicines in a

pharmacy

The World Health Organization defines good storage practices as "a part of
quality assurance that ensures that the quality of medical products is maintained
through adequate controls throughout their storage." This includes, but is not limited
to, the quality control of pharmaceuticals in retail trade and pharmacists are subjects
of this process.

The organization of the effective work of a pharmacy depends on the action
of a number of factors, one of which is the responsible storage of drugs. Therefore,
the purpose of our further research was to conduct an express survey of pharmacists
who are in the age range from 30 to 50 years.

In our survey, we sought to focus on appropriate storage practices in
pharmacies, as they can prevent changes in the quality of drug supplies and harm
public health. We were interested in answers to questions about compliance with
storage rules in pharmacies.

57 pharmacists took part in the sociological survey, among which 37 were
women (65.0%) and 20 men (35.0%), respectively, the experience of practical work
in the pharmacy was more than 15 years. Pharmacies in which the surveyed
pharmacists worked are engaged in serving the population and dispensing drugs,
both with a prescription and without a doctor's prescription. In addition to the sale
of drugs, other pharmacy products are quite widely represented in pharmacies.

The questionnaire contained 12 questions, among which eight were closed-
ended questions. Let's dwell in more detail on the analysis of the questionnaire and
present for discussion the results that we received for the period from June to

October 2024.
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In order to ensure the high quality and preservation of medicines and medical
devices during storage in pharmacies, safe working conditions must be created when
working with them. The organizational structure of a pharmacy depends on the type
of activity, the services that are given to the population and on the amount of
turnover. The premises of the pharmacy should be sequentially interconnected
depending on the work performed. In a pharmacy, the premises for storing products
can be located separately, and if the pharmacy is small, medicines can be located in
the premises where they are directly sold to the public. Therefore, our first question
was about the presence of a separate or joint storage department in the pharmacy

(fig.3.1).

Yes, the pharmacy
has a separate
storeroom
35%

No, all medicines
are stored on the
sales floor
65%

Fig. 3.1. Analysis of the results of pharmacists' responses to the question about

the presence of a separate room for storing medicines in the pharmacy

Analyzing the answers, we found out that not all pharmacies have a separate
room for storing medicines (35%). It is quite difficult to find a suitable premises in
Morocco and the property is quite expensive, and pharmacies have a small area and
all medicines are located at the points of sale. Deliveries of medicines to pharmacies
in Morocco are carried out daily, even if a small amount of medicines is needed, so
there is no storage in pharmacies in significant quantities.

Medication storage is a process that reflects the proper handling of
medications to ensure their integrity, safety. It involves following certain guidelines

and procedures to maintain the quality and efficacy of medications. To answer the



44
next question, we wanted to find out if all medicines are kept under control, and

most pharmacists (81%) answered in the affirmative (fig.3.2).

No, sometimes
storage places do
not correspond to
the storage regime

19%

Yes, all medicines
are stored in safe
places
81%

Fig. 3.2. Analysis of the results of pharmacists' responses to the question 2

Storage and transportation of pharmaceutical products takes place at all stages
of circulation. It is impossible to speak with certainty about the quality, safety and
efficacy of medicines without developing a national or intrapharmacy standard for
the storage of medicines that complies with GSP standards, and without complying
with it in practice. Therefore, the storage of medicines in a pharmacy should be
organized in accordance with specific norms or standards. To the next question, we
received information that about 33% of pharmacists use state regulations when

storing drugs. 28% use GSP, and 21% - manufacturers' instructions (fig.3.3).

Good storage With the
practices manufacturer's
28% recommendations

given in the
instructions for the
drug...

In accordance with

Pharmacopoeia the country's
articles regulatory and legal
18% acts
33%

Fig.3.3. Analysis of the results of pharmacists' responses regarding the

organization of storage of medicines in the pharmacy
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To the question "Who is responsible for quality control of medicines in the
pharmacy?" — The majority of respondents identified an inspector from the control
laboratory and only 16% answered correctly — authorized employee appointed by

the head (fig.3.4).

. Authorized
Phazrg(l)/imst .y employee
appointed by the
head
18%

Inspector of the
control laboratory
56%

Fig. 3.4. Analysis of the results of pharmacists' answers to the fourth question

The fifth question of the questionnaire was supposed to ask pharmacists about
the obligations of the responsible person. This was one of the open-ended questions
in our questionnaire. Visual control of the received medicines and preparation of
relevant documents were chosen by 45 and 47 pharmacists out of 57 respondents.

The results of the processing of the questionnaire data are shown in figure 3.5.

90%  82% 79%
80%
70%
60%
50% 40%
40%
30% 22,81%
20%
10% g
0%
Visual Preparation Medication Monitors the
control of the of relevant placement in storage
received documents accordance conditions of
medicines with GSP medicines

practices

Fig. 3.5 What are the responsibilities of the responsible person when accepting

the goods?
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No medicines, raw materials or other products with an expired shelf life may
be stored in the pharmacy. Expired medicinal products are destroyed in accordance
with the current legislation and rules. Expired and unused raw materials are also
disposed of in accordance with the law and applicable regulations.

Compliance with storage rules minimizes losses due to expiration of products.
According to international storage standards, which Moroccan pharmacies adhere
to, drugs whose expiration date is approaching must be sold first. The remaining
shelf life must be sufficient to allow the product to be used before the expiration
date. To facilitate surveillance, place products approaching expiration dates first
before pharmaceutical products with later expiration dates. Expiry dates should be
recorded on stock cards so that stock can be returned to facilities at least 6 months
before expiration. Unfortunately, only 39% of pharmacists regularly document the
expiration date, the rest are noted in the process of taking medications from the

supplier (fig.3.6).

Yes, we check
regularly
39%

No, only when
receiving the goods
61%

Fig. 3.6. Analysis of responses regarding the presence of a documented

expiration date verification procedure

Storage of medicines is one of the most important duties of a pharmacist.
Therefore, it is necessary to develop and implement adequate methods to ensure the
fulfillment of these obligations. One of the duties of the person responsible for
quality control of medicines is to provide the relevant authority with information

about detected low-quality medicines, medicines in respect of which there is a
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suspicion of falsification and unregistered medicines, other defects or
inconsistencies.

If samples of such medicinal products are detected, take measures to withdraw
them from circulation by placing them in a specially designated, clearly defined,
marked quarantine zone (premises), separately from other products, with the
designation "Quarantine" indicating the reasons for withdrawal from circulation and
the date of movement. About 38% of pharmacists perform these duties, and 44%

immediately prescribe such medicines to the supplier (fig.3.7).

Dispose of ) .
99, Withdraw low-quality

medicines from
circulation and place
them in quarantine...

Return to the
supplier

0,
4% Return such drugs

back to the sale
9%

Fig. 3.7. Processing of pharmacist survey results data (questions:” What to do

if you find medications with a changed appearance and/or doubt their quality?”)

The main task of the pharmacist is to provide the patient with information
about medicines, including instructions on the proper storage of their medicines. It
can be argued that a significant majority of the surveyed pharmacists (74%) meet
their qualifications and work within the framework of pharmaceutical practice

(fig.3.8).

Sometimes...

No, never, it is in
the instructions
17% Yes, always, when

dispensing

medicines
/ 74%

Fig. 3.8. Have patients been provided with the necessary information and

guidance on how to properly store their medications?
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The optimal result of storing goods is achieved only if the conditions and
storage regime are observed.

Storage conditions are a set of external environmental influences associated
with the storage regime and placement of goods in storage. The main conditions for
organizing the storage of goods are: the availability of appropriate storage premises;
creation of the necessary storage regime; organization of placement of goods during
storage.

Under special storage conditions (e.g. temperature, relative humidity), it is
necessary to maintain, monitor and record the indicators. Monitoring implies the
presence of measuring instruments, the most important of which are a thermometer
for measuring temperature and a hygrometer for measuring humidity.

After extracting the data, the answers were ranked and showed the presence
of thermometers for measuring air temperature in the pharmacy — 100% (57 people);
The presence of hygrometers was noted by 53 respondents, and a thermometer for

controlling the temperature in the refrigerator by 43 respondents (fig.3.9).

100,00%

92,98%

75,44%

THERMOMETURE HYGROMETER PSYCHROMETER DEVICE FOR
CONTROL DEVICE IN CONTROLLING THE
PHARMACIES TEMPERATURE OF THE

REFRIGERATOR

Fig. 3.9. What measuring devices for recording storage conditions exist in a

pharmacy?

Storage regime is a set of climatic and sanitary-hygienic requirements that

ensure the safety of goods.
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The climatic mode of storage includes requirements for temperature, relative
humidity, gas composition of air, air exchange and illumination.

The fundamental principles of storage of pharmacy products include:

- continuity of compliance with storage conditions;

- protection from adverse climatic and other conditions during transportation
and storage;

- information support;

- systematic control is the mandatory periodic control at all stages of the
movement of goods, both for short-term and long-term storage.

Temperature control data should be recorded in special logs and be available
for viewing. The readings of the equipment used for monitoring should be checked
at certain predetermined intervals and the results should be recorded and stored.
When answering the question "Are the readings of measuring instruments recorded
daily in the relevant logs", we found a discrepancy. Although compliance with the
presence of a refrigerator was quite high, there was a low record compliance (35%)

and no monitoring at all (18%) (fig. 3.10).

g Yes, we do

We don't have such 47%

logs
18%

No, we do not
fit it
35%
Fig. 3.10. “Are the readings of measuring devices recorded daily in the

appropriate logs?”

Compliance with the cold chain and storage of medicines are unique functions

of a pharmacist.



50

Optimal storage conditions require appropriate equipment. In addition to a
refrigerator designed exclusively for storing medicines and equipped with a
thermometer, it is advisable to equip the pharmacy with a suitable air conditioning
system and appropriate cabinets. In the next question, we asked pharmacists to note
the availability of equipment for storing medicines (fig.3.11).

The presence of a refrigerator was high (100%), the refrigerator was intended

only for medicines. The availability of air conditioning was also high (96,49%).

100,00% 96,49%

5.26% [ 35104 |
REFRIGERATOR FOOD STORAGE AIR METAL CABINET RACKS CABINETS
FOR STORING REFRIGERATOR CONDITIONING

MEDICINES

Fig.3.11 What equipment is available in the pharmacy for optimal storage of

medicines?

In the climate of Morocco, it is difficult to talk about the ambient temperature
(+15 to +25°C). In summer, the temperature is well above 30°C, so the storage
temperature should be below + 30°C.

Various agents can change the drug, including heat, frost, light, humidity, air,
radiation, etc. Failure to comply with storage conditions for a long period casts doubt
on the effectiveness of the drug. Morocco, in a country where ambient temperatures
are high for most of the year, the correct storage of medicines and, therefore, respect
for the cold chain are essential elements for the success of a pharmacy. Therefore,
we were interested in how the pharmacy conducts the protection of medicines in

such conditions (fig.3.12).
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85,96% 9045%
75,44% o
64,91%
26,32%

THERMOMETERS DARK GLASS WAREHOUSE DIRECT SUNLIGHT AIR
ARE PRESENT IN BOTTLES ARE VENTILATION IS IS NOT ALLOWED CONDITIONERS
DIFFERENT USED FOR SUPPORTED ARE USED
PLACES FOR PRODUCTS THAT
CONTROL NEED THEM

Fig.3.12 What operation does a pharmacy perform to protect medications from high

temperatures?

For cooling, almost all pharmacies have an air conditioner for cooling
(96.49%) and a thermometer for temperature control (75.44%). The word "protected
from moisture", which is often mentioned on the packaging, means that the product
in question should be stored in a dry place (outside the refrigerator), so 64.91% use

ventilation. Where pharmacies protect the shelter from direct rays (64.91%).

Conclusions to Chapter 3

As a result of the analysis of legislative and legal documents, it can be
concluded that all processes for ensuring the quality of medicines in a pharmacy are
aimed at organizing the proper quality of the main processes of the "life cycle" of
medicines.

Supervision over the procurement of medicines, incoming quality control of
medicines, verification of the presence and isolation of low-quality and falsified
medicines, their transfer to quarantine until the final decision, ensuring quality

control of medicines in the process of sale, ensuring and checking the storage
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conditions of medicines is provided by a responsible person appointed by the head
in accordance with the law.

It is indicated that one of the key indicators guaranteeing the population to
receive high-quality, effective and safe medicines is the mandatory implementation
of the approved conditions for their storage.

It is determined that in Morocco, the fight against falsified and low-quality
medicines begins with the requirements for the regulation of the supply and quality
control of medicines. Transparent access of patients to medicines and permission to
purchase them through official means. Recognizing this is vital to ensuring patient
safety and achieving optimal health outcomes.

Under the influence of various environmental factors, medicines can not only
lose their therapeutic efficacy, but also become unsafe for the end consumer.

Thus, it can be concluded that an effective model for organizing the process
of storing medicinal products consists in compliance with the requirements for
storage rooms, personnel responsible for the storage of medicinal products, as well

as requirements for special storage conditions.
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GENERAL CONCLUSIONS

l. The analysis and systematization of the data of special literature, which
present the results of the analysis of problems arising in the provision of the
population with medicines on a global scale, are carried out.

2. The quality of medicines is assessed and the main problems causing its
change are identified.

3. The analysis of the main regulatory legal acts that regulate the quality
system of pharmaceuticals is carried out.

4. It is noted that the quality of medicines can be guaranteed at all stages
of their life cycle, in particular during preclinical and clinical trials, production,
wholesale and retail sale of pharmaceutical products. The most optimal sets of
international requirements play an important role in this process — GLP, GCP,
GMP, GDP, GPP.

5. It i1s determined that the requirements of GSP (Good Practice for the
Storage of Medicines) are of particular importance in the activities of employees of
the pharmaceutical industry.

6. The definition of falsified drugs is given and the threat posed by
falsified and low-quality drugs to the safety and health of patients is determined.

7. It has been established that an important role in ensuring the quality of
medicines is played by ensuring the proper qualification of employees involved in
all stages of production (manufacture), storage, sale and use of medicines.

8. Uncover the main obstacles that remain and affect the ability to control
the huge volumes of medicines coming to countries, as well as the difficulties in
monitoring rural areas and informal markets. Online trade makes it even more
difficult to fight counterfeiting, since medicines and especially parapharmaceutical
products can be easily purchased online, avoiding traditional controls.

9. It is determined that in order to strengthen the fight against substandard

products, it is extremely important to intensify international cooperation, improve
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drug traceability technologies and strengthen the capacity of local authorities to
detect and intercept counterfeit products.

10.  Constantly monitor the storage conditions of medicinal products in
accordance with the requirements of the instructions for medical use of the medicinal
product.

11.  Itis determined that the market for counterfeit medicines in Morocco is
a complex and dangerous problem that requires constant and coordinated efforts on
the part of the state, health workers and civil society.

12. A sociological study (57 pharmacists) was organized and conducted in
order to determine the opinion of specialists on the problems and prospects for the
development of pharmacies in Morocco.

13.  The main problems in the work of modern pharmacies in Morocco with

the storage of medicines are identified and possible ways to solve them are indicated.
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of scientific supervisor for the qualification work of the master's level of higher
education of the specialty 226 Pharmacy, industrial pharmacy

on the topic: «Analysis of the quality assurance system for pharmaceutical
products»

Relevance of the topic. The importance of quality assurance in pharmaceutical
activities cannot be overstated. In the pharmaceutical industry, any compromise in
quality can have serious consequences, including harm to patients and the company's
reputation. A drug quality control system ensures that every stage of the circulation
process meets strict standards and ensures quality.

Practical value of conclusions, recommendations and their validity. One of the
aspects related to the circulation of medicines is ensuring and controlling their
quality. In order to ensure the proper quality of a medicine, the state exercises control
throughout the entire cycle of a medicine, from the moment of its creation, its
introduction on the market, and throughout the period of its presence on the market.
Thus, the research direction of Mohamed ELAAMIRI
qualifying work is relevant and has practical significance.

Assessment of work. During his qualification work, Mohamed ELAAMIRI studied
and analyzed a significant amount of literature and regulatory legal acts on the topic.
The analysis carried out confirms the relevance of the research and puts forward the
need for their implementation.

General conclusion and recommendations on admission to defend. On
structure this work meets the requirements to qualification work in "Pharmacy" and

can be presented to protection to EK of NUPh.

Scientific supervisor Lyubov TERESHCHENKO

«08» of May 2025
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REVIEW
for qualification work of the master's level of higher education, specialty

226 Pharmacy, industrial pharmacy
Mohamed ELAAMIRI

on the topic: «Analysis of the quality assurance system for pharmaceutical
products»

Relevance of the topic. The availability of quality medicines is a key element of
any health policy. This is guaranteed by the pharmaceutical policy of each country
and is considered a priority. Each country implements effective instruments to ensure
the quality required by international standards and the safety of medicines entering
the market.

Theoretical level of work. The qualification work is a theoretical generalization and
solution to the problem, which is designed to substantiate the effectiveness of
implementing a quality system at all stages of the circulation of medicines in modern
conditions.

Author's suggestions on the research topic. As a result of the study, the following
conclusions were drawn ensuring the quality of medicines is achieved by improving
the system of state registration, certification and quality control of medicines
throughout their entire journey from the manufacturer to the consumer. It has been
established that an important role in ensuring the quality of medicines is played by
ensuring the proper qualification of employees involved in all stages of production,
storage, sale and use of medicines.

Practical value of conclusions, recommendations and their validity. These
studies have shown that the counterfeit medicine market in Morocco is a complex
and dangerous problem that requires continuous and coordinated efforts from the
state, health professionals, and civil society.

Disadvantages of work. Mohamed ELAAMIRI's qualification work, submitted for
review, made a good impression, primarily due to its content and compliance with
current standards for research results.

General conclusion and assessment of the work. On structure the specified work
conforms to requirements to qualification work in "Pharmacy" and can be presented
to protection to EC of NUPh.

Reviewer Irina BONDAREVA
«09» of May 2025
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BUTAT
3 NPOTOKOJIY 3acifanHda kadeapu couiajabHol (papmaii
Ne 21 Bix «16» TpaBHs 2025 poky

NPUCYTHI: 3aB. Kad. TO1I. Amnra  BOJIKOBA, mpod.
I'anna [TAHOUIOBA, npod. Biktopis HASAPKIHA, nou. I'anuna BOJIJIAPD,
nor. Haramis TABPUI, mou. Tersna HSAJIFOH, mom. FOmis KOPX, acuct.
Anbmipa HO3APIHA, nou. Bikropis MIIIEHKO, nou. Ipuna I[TOIIOBA, no.
Onexcannp CEBPIOKOB, nom. Ipuna CYPIKOBA, nom. Jlro6o8 TEPEIIEHKO,
no1t. Haramis TETEPUUY.

NOPSATOK NEHHWM:
[Ipo npencrasneHHs 10 3axucty B Ex3aMeHarriiiniii komicii kBanigikariiiHux
POOIT.

CIHYXAJIM: 3zaBigyBauky kKadeapu gon. Aminy BOJIKOBY 3
pEeKOMEHJAIIE€0  MPEeACTaBUTH 10 3axucty B  Ek3aMmenamiiiHiii  kowicii
KBasiikauiiiHy poOoTy 3100yBaya BUIIOi OCBITH cremiaibHOCTI 226 dapmaris,
npomucioBa (¢apmanis Enaamipi Moxamen Ha TeMmy: «AHaN3 CHCTEMU
3a0e3MedeHHs SKOCT1 (hapMalleBTUYHOI MPOAYKILIi».

HayxoBuii kepiBHUK K. ¢apm. H., noueHT kadenpu CD Jlrooos TEPEIIIEHKO.
Peuensenr k. ¢apm. H., noueHt kadhenpu MM3AD [puna BOHIIAPEBA.

YXBAJIMJIN: PexomennyBatu 10 3axucty B Ex3ameHamiiiHii komicii
KBasmikaliiiHy poboty 3100yBada Bulioi ocBith Emaamipi Moxamen Ha Temy:
«AHani3 cucteMu 3a0e3MeueHHs SIKOCT1 (hapMaleBTUYHOT MPOAYKIIID».

3aBinyBauka kad. CD, noreHT Anina BOJIKOBA

Cekperap, 1OIIEHT Haranis TETEPUY
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HAIIIOHAJIbHUH ®APMAIEBTUYHUN YHIBEPCUTET

MOJAHHS
I'OJIOBI EK3AMEHAIIMHOI KOMICII

IIOJI0 3AXHCTY KBAJIPIKAIIMHOI POBOTH

Hanpagsnserscest 3m00yBau Buioi ocBiti Enaamipi Moxamen 10 3axucty kBasiikauiitHOi po6oTH
3a ranay33to 3HaHb 22 OX0opoHa 3/10poB’s

crieniaigbHicTIO 226 Papmaris, npoMucioBa (apmaitis

OCBiTHBOI-TIpO(heciiiHoi mporpamu Papmartis

Ha TeMy: «Analysis of the quality assurance system for pharmaceutical products»

Kaamigikariitna po6oTa i pereH3ist J01al0ThCs.

Hexan dakynasreTy / Muxona I'OJIIK /

BucHoBok kepiBHHKa kBaJidikaniiiHoi podoTn

3n00yBau Buioi ocBiTH Enxaamipi Moxamen mij yac BUKOHaHHA KBajliQikamiitHoi podotu
BUBYMB 1 MpOaHaJi3yBaB 3HAYHUI OOCHT JiTEpaTypH Ta HOPMAaTHBHO NMPABOBUX AKTIB IO TEMi.
[IpoBenenuii aHami3 MIATBEPIKYE AaKTYaJbHICTh JOCHIIKEHb 1 BHCYBa€ HEOOXIJHICTH iX
MIPOBEICHHS.

Takum unHOM, KBasti(ikamitHa podoTa Moxke OyTH peKOMEH10BaHa 10 O(iIliiiHOTO 3aXUCTyY
B Ex3zamenaniiiniit komicii HarionanbHoro (hapMarieBTUYHOTO YHIBEPCHUTETY.

KepiBHuk kBamidikariiinoi pobotu JIro6oB TEPEILIEHKO

«08» Tpasns 2025 p.

BucHoBok kadeapu npo kBagigpikaniiiny podory

Kgamigikaniiiny po6oTy po3mistHyTo. 3100yBad BUIoi ocBiti Enmaamipi MoxaMen A0mycKaeTbes
710 3aXUCTY AaHoi kBasi(ikamiitHoi podotu B Ex3amenaniiiHiii komicii.

3aBinyBauka kadeapu
comiansHOi papmariii Anina BOJIKOBA

«16» Tpasus 2025 p.
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With the grade

Head of the State Examination commission,

DPharmSc, Professor
/ Volodymyr YAKOVENKO /




