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ABSTRACT

Modern challenges and the development of Internet technologies have led to
a change in the role of education in society and in the training of specialists. Edu-
cation is no longer a means of mastering ready-made knowledge, but becomes
a way of information exchange, which involves the assimilation, transmission and
generation of information. Modern higher education demonstrates flexibility and
mobility; its characteristics are innovation and interactivity, and the global net-
work is used as an effective learning tool. During the pandemic, distance learning
of the educational process requires a set of distance learning courses in all disci-
plines, which are taught in each educational institution. “Technology of Drugs’ as
an academic discipline belongs to the cycle of basic disciplines of professionally
oriented training of specialists in the specialty ‘Pharmacy, Industrial Pharmacy’.
It is designed for graduates of full-time and parttime education, provides theoreti-
cal knowledge and develops practical skills on the main stages of formation and
development of pharmaceutical technology in Ukraine. ‘Technology of Drugs’
curriculum is also an an entry point to knowledge about modern areas of the
pharmaceutical industry and professional activity in Ukraine and abroad, general
requirements for the manufacture of drugs of different pharmaceutical groups
in pharmacies and industrial pharmaceutical companies. The above-mentioned
discipline requires careful mastering of practical skills of manufacturing different
groups of drugs, which causes certain features of its teaching in distance learn-
ing.
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Introduction

In accordance with Resolution No. 211 of the Cabinet of Ministers of Ukraine
(11.03.2020) On prevention of the spread of acute respiratory disease COVID-19
caused by SARS-CoV-2 coronavirus on the territory of Ukraine, quarantine was
introduced in the territory of Ukraine, which made traditional teaching impossi-
ble (Resolution No. 211 Of The Cabinet Of Ministers Of Ukraine, 2020; Govern-
ment Portal Ukraine, 2020). The Ministry of Education and Science of Ukraine
developed several regulatory documents with the aim of organising educa-
tional processes during quarantine, including Order No. 406 (16.03.2020)
On Organisational Measures to Prevent the Spread of the COVID-19 and
obliged the heads of higher pharmaceutical education institutions to develop
a quarantine work plan using distance learning, and to provide a flexible work
schedule for academic staff (Order of the Ministry of Education and Science of
Ukraine, 2020; Nizhenkovska, Kuznetsova, and Narokha 2020).

Distance learning is a process that is increasingly present in the world. The
Internet has become the main communication channel for the development of
distance learning (Pandza and Masic, 2010).

The pandemic was a challenge for higher education institutions in terms of
distance learning, as not all universities had developed and implemented a dis-
tance learning system and developed Internet infrastructure, digitised teaching
materials and tests, tasks, etc., and faced challenges in teaching applied disci-
plines that require mastering of practical skills.

Education is no longer a means of mastering ready-made knowledge, but
becomes a way of information exchange, which involves the assimilation, trans-
mission and generation of information. Modern higher education has to demon-
strate flexibility and mobility; its characteristics are innovation and interactivity,
and the global network is used as an effective learning tool (Pandza and Masic,
2010).

Background

‘Technology of Drugs’ belongs to the cycle of basic disciplines of professionally
oriented training of specialists in the specialty ‘Pharmacy, Industrial Pharmacy’.
Discipline ‘Technology of Drugs’ is designed for graduates of full-time and part-
time education, provides theoretical knowledge and develops practical skills on
the main stages of formation and development of pharmaceutical technology in
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Ukraine, modern areas of the pharmaceutical industry and professional activity
in Ukraine and abroad, general requirements for the manufacture of drugs of
different pharmaceutical groups in pharmacies and industrial pharmaceutical
companies. The above-mentioned discipline requires careful mastering of prac-
tical skills of manufacturing different groups of drugs, which causes certain
features of its teaching in distance learning (Syllabus, 2021).

The main aim of “Technology of drugs” as an academic discipline is learn-
ing by higher education applicants theoretical foundations and practical skills and
abilities of drug production in pharmacies and pharmaceutical companies with
consideration of the requirements of good pharmacy and manufacturing practice;
rules of development and completing the production documents for the manufac-
ture of medicinal products, rules for their storage and packaging; getting knowl-
edge on the characteristics, classification and assortment of dosage forms; studying
the influence of excipients on the quality of drugs, enabling realisation of scientific
and creative potential of future specialists.

The distance course on drug technology in universities contains materials of
various contents and has a typical structure (see Image 1):

1. general information about the course - presentation, working curriculum,
syllabus, learning algorithm, knowledge assessment criteria, list of infor-
mation sources, glossary;

2. support of the course by a tutor — news, forums;

3. educational and methodical materials on each topic:

a) basic information material; lectures

b) additional information material,

c) practical / seminar classes, laboratory works;
d) control tests;

e) materials for self-control of studying the topic;
4. materials to prepare for the final certification.

Methods

The information collected from distance learning platforms of the National
Pharmaceutical University, Kharkiv, Danylo Halytsky Lviv National Medical
University and Ivano-Frankivsk Medical National University as well as from
articles in leading professional journals on the issues of distance learning were
analysed.
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Image 1. Structure of discipline ‘Technology of drugs’

Source: https://nuph.edu.ua/

Results

During the first years of the introduction of distance learning in universities,
the capacity of Internet connection was significantly increased, academic local
networks were improved, and a distance learning server with a 24-hour Internet
connection was installed.

The Moodle electronic monitoring platform is widely used for distance
learning in pharmacy departments of higher educational institutions in Ukraine.
This system is used in National University of Pharmacy, in Lutsk Lesya Ukrainka
National University (National University of Pharmacy, Lesya Ukrainka Volyn
National University Official websites).

MS Teams platform is used by Ivano-Frankivsk National Medical University,
Odessa; (see National Medical University official website); In Kiev Bogomolets
National Medical University, distance learning was implemented via the Neu-
ron (Bogomolets National Medical University Official website; Nizhenkovska,
Kuznetsova, and Narokha, 2020). In addition, web services are also used;
Google Classroom is useful for educational institutions; Google Meet, Zoom and
Skype for video conferences; and Viber, Telegram messengers, email or telephone
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for individual consultations. Online learning has offered an interactive approach
to communication between tutors and students, aimed at developing specific pro-
fessional competencies in students of the Master of Pharmacy programme.

At the Department of Drug Technology and Biopharmaceutics of Lviv
National Medical University (LNMU) of the Ministry of Health of Ukraine,
distance learning was implemented using the Misa educational and informa-
tion platform (see Danylo Halytsky Lviv National Medical University official
website; available at: https:/new.meduniv.lviv.ua/ ). It allowed students to com-
municate with their tutors, receive online advice, and monitor students’ site
traffic. A vast array of materials were made available on the Misa platform,
including educational and methodological materials such as video clips and
lecture presentations; methodological recommendations for the preparation
for practical and seminar classes; additional materials for the preparation for
practical classes (tables, diagrams and schedules); a list of recommended
readings; hyperlinks with external online resources and search engines; and
individual assignments for students, etc. (see Images 2 and 3).
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Image 2. Screenshot of the lecture

Source: https://new.meduniv.lviv.ua/
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Image 3. Screenshot of the list of seminars and control test

Source: https://new.meduniv.lviv.ua/

Using the resources on the MISA platform, the tutors of the Faculty of Pharmacy
conducted practical classes and seminars with students, and organised interme-
diate and final assessments of students’ knowledge of the disciplines cov-
ered. Based on the results of the students’ written assignments, the teachers
gave grades to the students in an electronic journal and made comments using
a general department email address.

The Misa platform interface was convenient for the students and adapt-
able to any device, it allowed for viewing of the uploaded materials or testing at
a convenient time and place. The Misa educational and information platform is
used to prepare 3rd and 5th Year students for a licensed integrated exam ‘Krok
2. Pharmacy’ for the applicants for Master’s degrees in Pharmacy.

Drug technology belongs to the applied disciplines and requires careful
acquisition of practical skills, so the teaching of the discipline has a number
of features. To illustrate the basic practical skills, videos have been developed
that demonstrate the procedure for conducting practical work in laboratories and
simulators of virtual laboratories, which allow applicants to simulate the neces-
sary technological operations to perform laboratory work and thus mastering
practical skills.

Videos are placed in distance learning courses on relevant topics (see Image 4).
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Review by applicants of the technique of performing the practical part of the les-
son helps to visualise the work in the laboratory lesson, provided by the program
of the discipline. Such visualisation helps to understand the order of work and
techniques of practical tasks during face-to-face classes and to acquire skills and
abilities that form the competencies of the future specialist (see Image 5).

Image 5. Visualisation of the work

Source: https://nuph.edu.ua/

Distance learning involves direct communication between teachers and students
during lectures and seminars. Video studios have been set up to give lectures,
from which you can broadcast live on the Internet.

During the training, students have the opportunity to attend lectures online
and attend practical and seminar classes. Access to video sessions is provided by
following the link from the distance course.
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Recordings of video lectures are stored on corporate cathedral channels on
YouTube, and links to them remain up to date and are available at any time dur-
ing the study of the discipline.
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Image 6. Video of powders technology

Source: https://www.youtube.com/watch?v=PZS2TSnx1Wg
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Image 8.

Source: https://nuph.edu.ua/

In order to ensure the proper level of applicants’ integration and for constant
communication with the teacher in distance learning courses, forums of mutual
assistance and assistance of the teacher have been launched (as a blog). The
forums are used for discussions about interesting academic issues, provide
assistance in difficult situations in learning the material.

To support the motivation of students to learn, constant and prompt feed-
back from the teacher is necessary. Therefore, when communicating via forums,
teachers must adhere to the time period (not more than 24 hours), during which
the applicant must receive an answer to a question or assessment for the work
done.

During the learning process, the teacher has an online hour in his schedule
for daily communication on forums and to check the tasks performed by appli-
cants. Using Moodle for distance learning, Misa allows students and teachers to
use different resources to place information materials, practical tasks, materials
for self-monitoring and control.

Gamification (crossword puzzles, cards, photo tasks, etc.) is widely used for
creating practical tasks to check the assimilation of theoretical material.
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Image 10. Gamification of the learning process: crossword puzzles, cards, photo tasks
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Quite common among Moodle resources is the ‘Lesson’, which is used by teach-
ers both to teach information material and to perform practical tasks. - an exam-
ple of using the resource ‘Lesson’ for lecture material: an example of using the
resource ‘Lesson’ for a practical task.

To assess the current and final control of knowledge, students are tested in
the MS Teams program, which helps to record the percentage of correct answers,
testing time, cheated points and cheated time.

Tasks developed by teachers of Ukrainian universities for distance learning
courses have a variety of formats: applied tasks, essays, project development,
computational problems, case studies, etc.

Control tests are compiled using most of the possible options provided
by Moodle. In addition to tests such as multiple choice, actively used tests for
compliance, missing words, short answer, dragging in the text, numerical and
calculation, which allows to diversify approaches to control the knowledge of
applicants and to form a bank of questions of varying difficulty.

The final part of each course provides information on the content and format
of the final control of the discipline, which allows applicants to prepare for the
control activities.

An important component of the learning process is the self-preparation of
applicants, which is 40%, so in distance learning courses there are tasks for
independent work on each topic in the form of tasks / tasks and tests, which are
evaluated automatically. Tests for self-preparation are configured in the format of
checking the correct answer, which allows you to adjust the answer if necessary
for better mastering of the course materials.

Printed and Internet resources are intended for independent work of appli-
cants with theoretical material. Most of the main sources have active links to the
electronic library. As a result, applicants can download textbooks or other litera-
ture to their devices or work with them online. There are also links to specialised
sites, the information of which is necessary for the work of applicants to master
the material of various disciplines being studied.

Applicants can at any convenient time use electronic presentations of lec-
tures, recordings of video lectures, hypertext textbooks, tests for self-control and
other educational and methodical materials on disciplines placed in the educa-
tional environment. All these opportunities significantly improve the quality of
knowledge.

Distance learning also provides for the possibility of conducting control
events in a distance format, so universities had every opportunities to conduct
in connection with quarantine measures in 2020 in the format of video confer-
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ences (with mandatory personal authentication) final exams and defence of final
qualifying works full-time education in all specialties (sometimes in a mixed
offline/online mode)..

Task 1. A pharmacy received the prescription for the extemporancous dosage form compounding
of the following composition:

Rp.: Ephedrini hydrochloridi 0,4
Kalii todidi 3,0
Natrii benzoatis4,0

Aquae purificataead 180 ml
Misce. Da. Signa: 1 tablespoon 4 times a day orally after meals.

According to the received prescription it is necessary:

- to indicate the type of dosage form and check the compatibility of ingredients, single and daily
doses of poisonous, narcotic and potent substances;

- to calculate the quantities of active pharmaceutical and auxiliary ingredients;

- to substantiate the optimal technology according to the compounding stages:

- to indicate packaging and secaling materials, utensils and types of labels for dispensing of the
compounded dosage form;

- to draw up a passport of written control.

Task 2. Indicate the name of the equipment shown in the figure, explain its function, design
features and principle of operation.

Task 3. Calculate the quantity of plant raw material and the extraction agent for 150 ml of the
Belladonna tincture manufacturing with the alcohol adsorption coeffidentof 1.4.
Specify this dosage form quality indicators.

Image 11. Sample of exam test from drug technology
Source: https://ifnmu.edu.ua/uk/

Distance learning technologies and system solutions teachers’ and applicants’
e-education are also extremely important. Informagion materials, e-libraries
and Internet links to specialised sites are available on university websites. The
University has also developed distance learning courses for teachers, so that
distance learning teachers have a clear idea of the relationship and interdepend-
ence of technological components included in the distance learning course and
allow you to implement and establish all learning procedures and improve your
knowledge.
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Conclusions and recommendations for practice

Ukraine has not yet fully formed a system of distance learning and is now at the
stage of rapid development, so in our opinion we should develop the Internet,
develop new approaches to learning practical skills, and share experiences of
distance learning with colleagues, including from abroad.

Intermediate results of this active transition of the pharmaceutical
faculties within Ukrainian universities to distance learning show that the
self-discipline and self-organisation of the students (i.e. those who can
independently choose a curriculum, draw up an individual class schedule,
study anywhere with a device connected to the Internet and contact professors
online) are very important aspects of this form of education.

Although it is still not fully consistent with European standards, the last
decade has seen positive changes to the educational systems in Ukraine. Despite
the difficulties and problems in the educational environment that arose during
the transition to distance learning in Ukrainian institutions, it should be noted
that the development of distance learning technologies in Ukraine will make
pharmaceutical education better, more competitive, more flexible and more
attractive to students.

The future of higher pharmaceutical education in Ukraine depends
on how quickly some issues of distance support will be resolved. These issues
include the creation of software products such as online course resources
for distance learning platforms; integration with cloud technologies; online
student’s identification standards; the issue of academic staff load; advanced
training for academic teachers; and professional burnout amongst others. Dis-
tance learning is a prerequisite and a condition for the academic mobility of
both students and professors, which will assist with the integration of the
Ukrainian system of pharmaceutical education into the European educational
environment.
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