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Abstract—  The purpose of this article is to explore the 
digital transformation processes in medicines and medical 
devices legislative. The goal of this paper is to introduce the 
relationship of e-business in the medicines regulation with 
e-pharmacy and e-health in order to improve public health. 
The methodology for the development of e-services, methods 
for modeling and analysis of business processes, the reference 
model of e-business in the medicines regulation, e-services for 
import license for medicines are the main scientific contribu-
tions of this work. This paper shows a case study which refers 
to e-services development for medicines in the marketing au-
thorization, implemented in Medicines and Medical Devices 
of Agency of Serbia, which is a major professional contri-
bution of this work. This research is based on a qualitative 
case study – the project “Digital transformation on business 
processes in medicines and medical devices regulation” con-
ducted from year 2018. to 2022.
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I. INTRODUCTION

Electronic business (E-business) is a modern form of 
business for an organization. The concept of e-business 
is represented and applicable in all activities and areas1. 
In a few decades, digital technologies have transformed 
the way communication, business, production of goods 
and services function, and the way people live and work. 
For developing countries, the digital economy is a way to 
stimulate economic growth, raise capital and labour pro-
ductivity, reduce transaction costs and facilitate access to 
global markets. The development of digital technologies 
brings numerous benefits to society in terms of wealth cre-
ation, technological advancement and improved quality of 
life.12

Medicines regulation is a process encompassing var-
ious activities that aim to ensure the safety, efficacy and 
quality of medicines, as well as the appropriateness and 
accuracy of product information. Medicines regulation is 
public policy that restricts private sector activities to attain 
social goal set by a given country2.

The development of e-business in the medicines regu-
lation, as one segment of e-government, envisages inter-
active electronic services tailored to the needs of citizens, 
government units, state administration, regulatory and ed-
ucational institutions and businesses. Methodology for the 

development of e-services on the e-government portal and 
demonstration a study of the application of this method in 
the part of medicines and medical devices is very impor-
tant for e-health and the-government development3. 

The purpose of the research is analysis that encom-
passes application of e-business in medicines and medi-
cal devices regulation and the application of the method 
in development of e-services and e-submission in medi-
cines regulatory authorities for process import licenses for 
medicines and medical devices in Serbia. This testing of 
e-readiness of the pharmaceutical industry for the project 
of e-submission that was implemented in April 2021 in the 
period with COVID in Serbia (RS). The significance of 
this paper is that it is one of the first e-services initiatives 
in RS.

II. DEFINITIONS AND METHODS

A. Definitions

This subchapter will show the definitions of e-busi-
ness, e-health, e-pharmacy and e-government.

E-business is the exchange of standardized electronic 
messages between natural and legal persons in negotiat-
ing, contracting, purchasing, sales, payments, communi-
cation with the administration and the courts, and in all 
other business transactions for which the law allowed its 
application1.

E-Government uses the application of information 
technology to improve: efficiency, productivity, transpar-
ency and accountability of the Government in dealing 
with: citizens, businesses, industry, government units and 
private officials. E-government can be seen from the on-
line access to services to tools for the construction and re-
construction of democracy4. 

E-government is a Web-based technology that uses the 
local government as a communication channel, which is 
offered to visitors, business partners, local governments 
and employees. Business models, which are used in the 
development of e-government, are G2C (Government to 
Customer), G2B (Government to Business), G2G (Gov-
ernment to Government)...
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E-pharmacy as a segment of e-health is the applica-
tion of electronic commerce in the pharmaceutical indus-
try, which encompasses on the one hand the business of 
companies in the pharmaceutical industry and pharmacies. 
Increased use of information technologies and the Internet 
provides powerful tools and makes them available to cit-
izens, government agencies, and pharmaceutical industry 
around the world. As a result, there are changes in organ-
izations, as well as in relationships between businesses, 
citizens and state authorities.

The development of e-business in the area of the reg-
ulations concerning medicines, as a subsystem of the 
e-government of RS, provides a unified environment for 
communication, better dissemination of information about 
medicines, and online education for health care workers 
as well as more effective operation in the health care and 
pharmaceutical sector, including the realization of the con-
cept of e-government in the segment of regulation of med-
icines11.

B. Methods

This article does not contain any studies with human 
or animal subjects performed by any of the authors. This 
chapter will show the methodology of developing software 
in e-government and previous research on e-services.

Software design methods are specific strategies that 
propose and provide a set of notations which are used with 
the method as a description of the process that should be 
used when monitoring methods and a set of guidelines for 
the use of the method5.

This section will describe the methods, methodolo-
gies and software development models, which are used 
in e-government. Particular attention will be devoted to 
the life cycle of software and business intelligence, and 
SOA (Service Oriented Architecture7) and BPM (Business 
Process Modelling). The methods of the life cycle of the 
attention will be devoted to a single method of software 
development process. The integrated framework, which 
will be displayed and used in this paper, is based on the use 
of RUP (Rational Unified Process) methodology and agile 
methodologies, business intelligence (BI) with the princi-
ples of data mining and data warehousing, BMPL (Busi-
ness Process Modelling Language) and UML (Unified 
Modelling Language) - notation and reengineering busi-
ness processes. The main principles are incremental and 
iterative development, active participation of users, based 
on the development of models, testing and cooperation. 
The paper consolidated methods, techniques, standards 
and process models in the field of e-business and access to 
quality analysis, modelling and design of the portal system 
of the authorities od RS. Software Life Cycle Processes 
(SLCP)9 can be perceive through its processes, i.e. activ-
ities that make this process as well as through its models, 
methods and strategies. SLCP are defined by a number of 
reasons, including increasing product quality, facilitating 
human understanding and communication, support pro-

cess improvement, and support management processes. 
Methods for SLCP can be said to describe the process of 
software development through its individual operations or 
processes. 

BI is a set of tools and applications that enable the crea-
tion of a system for the collection, analysis and dissemina-
tion of business information, with the aim of making better 
business decisions6.

In SOA programming is based on the process approach 
and represents a higher step in the development of soft-
ware engineering. SOA describes the concepts, architec-
ture and procedural framework to ensure cost effective de-
velopment, integration and maintenance of IS. SOA does 
not represent a radically new architecture, but rather the 
evolution of the well-known distributed architecture and 
integration methods. 

BPM refers to the design, management and execution 
of the business process, and its strength lies in the unifica-
tion and expansion of existing process oriented techniques 
and technologies..

III. RESEARCH

A. Case study

This research is based on a qualitative case study on 
the 2018-2022 project “Digital transformation processes 
in medicines and medical devices regulation”. The project 
holder is the Medicines and Medical Devices Agency of 
Serbia (ALIMS), RS Ministry of Health and RS Govern-
ment. The project includes several actors: project team of 
Agency, a project manager, manager of Agency as a mem-
ber of team, Office of Information Technology and Elec-
tronic Government in RS in the Prime Minister's Office 
formed 27.07.2017 (Directorate of Electronic Government 
until 27.07.2017) and Coordination Body for digitalization 
of health formed at December 2021.  The results of the 
research can be applied in any European medicines regu-
latory authority.

B. Research aproach

The aim of research was to develop a national plat-
form in RS, as the country on the Balkan Peninsula in the 
South-Eastern Europe, for the development of e-pharma-
cy, which enables the integration of regulatory bodies in 
the medicines and medical devices regulation and institu-
tions of the pharmaceutical industry. The data studied in 
this paper are focused on the data of the institutions that 
first began using the e-services of the Agency government 
portal of RS. Among the various roles and interviewed re-
spondents are the directors of the pharmaceutical industry 
institutions, information technology directors in the insti-
tutions of the pharmaceutical industry, responsible persons 
for submitting requests for obtaining a license for medici-
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nal products and medical devices in the institutions of the 
industry, civil servants, and directors of state institutions. 
At the national level, the Project Electronic Application 
Submission of Client Support supports the development 
of the government portal in RS, which will enable the im-
provement of services to the pharmaceutical industry and 
citizens and contribute to the economic development of the 
country. The project is in line with the Electronic Admin-
istration Development Strategy and the Action Plan for the 
implementation of the Open Access Initiative. The project 
contributes to better implementation of the Public Admin-
istration and Public Health Reform Strategy and provides 
closer approximation to the best European and global prac-
tice in the field of good governance. The project is one of 
the aims of National Project: Digital Health in RS, which 
Program was adopted in December 2021. This chapter will 
show analysis and application of e-business in the medi-
cines and medical devices regulation and the application of 
the method in development of e-services and e-submission 
in ALIMS from the previous chapter.

C. Analysis of application methods for digital 
transformation business processes for medicines 

This subchapter shows analysis that encompasses 
application of e-business in the medicines and medical 
devices regulation and the application in RS. For medi-
cines and medical devices regulation, e-business is used 
for collecting, recording, storing and securing data, and 
information about medicines is a source of necessary in-
formation for the daily work of doctors, pharmacists and 
other health workers. The development of e-business in 
the medicines regulation, as one segment of e-government 
of RS provides interactive e-services tailored to the needs 
of citizens, public authorities, regulatory and educational 
institutions and industry (producers, importers, representa-
tions, health care and pharmaceutical institutions). 

The goal of this approach is the integration of e-govern-
ment and the segment relating to the medicines regulation, 
ensuring the efficiency of process of modelling and model 
implementation, which should result in models that must 
be explicit, understandable, modular and can be effectively 
amended and supplemented, distributed and placed on a 
variety of computing platforms and operating systems in 
e-government8. 

Without e-business in the medicines regulation it is 
impossible to develop e-health and e-pharmacy. Provid-
ing information on medicines is one of the e-services in 
the medicines regulation. Information about medicines is 
coming from routine sources, specific non-routine, library 
sources and research sources. Information on medicines, 
which must be precise and authoritative data are neces-
sary for the daily work of doctors, pharmacists and other 
health workers in general and special branches of medi-
cine, pharmacists in the production, medicines and phar-
macies, as well as other professionals involved in health 
care, regulatory bodies. Integration of business in the med-

icines and medical devices regulation, government, health 
and ePharmacy in RS (Figure 1) uses e-business models to 
better communication, better management of documents 
and records in public administration, the pharmaceutical 
industry and the health system, as well as the achieve-
ment of measures directly connected to savings in dealing 
with several aspects (time - efficiency, money - economy). 
Networking of institutions in the field of information on 
medicines and medical devices affects how efficiently the 
business of ALIMS and health institutions, patients or the 
pharmaceutical industry is, which leads to a significant re-
duction in total costs and time saving. ALIMS was ready 
from the start to participate in the initiative to open data 
and thus enable that information on medicines and medical 
devices, and integration with other data, to get more value 
and become useful to other state bodies and institutions. 

Fig. 1. Models of e-business between eHealth, eGov-
ernment and ePharmacy

IV. RESULTS AND DISCUSSION

In this chapter, the results of the case study will be pre-
sented, as well as the preparatory phase of launching e-ser-
vices development initiative in RS. This chapter will show 
concluding analysis and finding that encompasses appli-
cation of e-business in the medicines and medical devices 
regulation and the application of the method in develop-
ment of e-services and digital transformation business pro-
cesses in ALIMS from the previous chapters.

A. Results of the preparatory phase-application 
of the methods

ALIMS is a public agency in RS, authorized (among 
other) to issue marketing authorizations, decide on their 
variations, renewals for human and veterinary medicine, 
as well as the registration of marketing authorizations for 
medical devices, quality control of medicines and medical 
devices that meet the requirements for efficiency, quality 
and safety. Transparency of the work is reflected through 
the portal of ALIMS where they meet all the criteria of 
functionality, defining the guidelines for making Web pres-
entations of the state administration. 

ALIMS participates in the development of eGovern-
ment portal RS. The latest e-services "Downloading reg-
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istry of medicines and medical devices" is set in 2015 on 
National Portal of eGovernment. State agencies and legal 
entities can retrieve the registry of medicines for use in 
human and veterinary medicine, as well as a registry of 
medical devices for which the ALIMS issued a marketing 
authorization, with the use of a qualified digital certificate. 
The aim of this service is to download data on medicines 
and medical devices in digital, machine-readable formats 
that can be used for further work and use in other state 
bodies and legal entities, especially in the context of the 
development of the e-Health of RS. Register of medicines 
and medical devices in the form of e-Service enable down-
loading of the codebook data on medicines and medical 
devices from the ALIMS database that are updated on a 
daily basis. This way ALIMS achieves more benefits for 
almost all sectors of society: new business and economic 
opportunities - turning data into economic systems at all 
levels and new innovative solutions - combining data from 
multiple sources, which then creates new values. 

At the end of 2018 ALIMS has started a new project 
„Digital transformation business processes“ that will ena-
ble the integration of ALIMS and pharmaceutical industry, 
and includes e-submission request of clients in the phar-
maceutical industry on the easiest way by selecting the ap-
propriate eServices and completing the application form, 
which was given the opportunity to submit the attached 
documentation in electronic form with certain require-
ments. The basic idea of this project is to enable clients 
wishing to apply electronically. The vision of the project 
is to develop application forms for eGovernment portal 
where customers will be able to electronically fill patterns 
i.e. customer requirements and deliver them electronical-
ly with all the accompanying documentation. The project 
includes the development of about 60 eServices ALIMS 
and allows the pharmaceutical industry to operate with-
out physical arrival at the location ALIMS by applying for 
the appropriate electronic service ALIMS. This is reached 
by using a digital certificate, which provides training and 
leads to the pharmaceutical industry when it comes to the 
development and application of informational technolo-
gies and provides additional support for the development 
of the same in RS. 

Fig. 2. Phase of sophistication of the portal

The functional area of e-services is enabled on the 
home web page of the ALIMS site and contains a list of all 
names of e-services published on the own portal of e-gov-
ernment inside the highest stages of sophistication: inter-
action, transacton and personalization (Figure 2). 

The most important result is an increase in the num-
ber of completed applications form import licences form 
medicines and medical devices, for exmple on Figures 3 is 
attached example for number of solved request for medical 
devices.

 

Fig. 3. Import licence for medical devices from De-
cember 2018 to 2020

B. Performance analysis and results

For the future of e-government, e-health and e-business 
in the medicines regulation in RS it is important to use the 
experience of other countries, with consideration of their 
successes and failures, as well as adapting this knowledge 
characteristics of socio-economic environment in RS. 

Equally important is the cooperation with the Ministry 
of Health and the Government of RS, because in this way 
there is a solution that information subsystem of e-busi-
ness in the medicines regulation integrates into the overall 
IS of e-government of RS leading into single architecture, 
which can be reached by working together and forming 
an agreement of all stakeholders, starting from the gov-
ernment, through the non-governmental sector, academic 
institutions, to the citizens themselves. 

A good example of application of this project is open 
data about medicines and medical devices in human and 
veterinary medicine registered by the agency, whose main 
activity is the control of medicines and the placing of 
medicines on the market. ALIMS was among the first to 
adopt the concept of open data and thus contribute to the 
achievement of benefits for the economy in general, eco-
nomic entities, state authorities, scientific community and 
other segments of the society in RS.

The registers of human and veterinary medicine and 
medical devices are presented in the forms of structured, 
open data formats and are presented as electronic services 
on the national portal of eGovernment. 

This data, which ALIMS made open additional en-
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hanced through services such as the search for registered 
medicines and medical devices and issued certificates that 
exist from before, help monitor and respond to an adverse 
reaction to drugs and medical devices and identify fake 
medical products, and significantly make it easier for busi-
nesses in this area to do all this in order to achieve better 
health of the citizens of RS. 

Based on open data sets for medicines and medical 
devices, some web applications and mobile applications 
have already been developed as Mediately databases of 
medicines.

The survey relating to the testing of e-readiness of the 
pharmaceutical industry for the project of e-submission 
was implemented in November 2020. The questionnaire 
was sent to all pharmaceutical institutions with a term of 
one month for an answer. Of the total number of partici-
pants, the survey was completed by 52% of participants. 
Most of the participants are familiar with the concept of 
electronic storage of data / documents and with the guide-
lines on the subject of filing documents (Figure 4). 

The Agency's intention to move to an electronic system 
of communication was supported the most. The proposal 
to organize workshops and conferences on this subject in 
order to inform and educate the clients on time, in order to 
better and more successful transition to the new system of 
application was also well supported.

 

Fig. 4. The testing of e-readiness of the pharmaceuti-
cal industry in RS

V. CONCLUSION

This study confirms several benefits and challenges 
described in previous studies regarding e-services as de-
scribed above. This is interesting, because at this moment 
there are few studies on e-services initiatives, especially in 
RS, where initiative e-government development and dig-
ital transformation has been launched and in its infancy. 
What this study highlights and contributes to, in addition 
to confirming the above studies, are the main lessons in 
terms of: The importance of actors who drive and realize 
initiatives, and the ability to overcome challenges, as well 
as the issue of private and public actors, together with the 
way a certain division of work is made when e-services 
or applications based are developed as part of a channel 
strategy. The methodology for the development of e-ser-
vices, methods for modelling and analysis of business pro-
cesses and reference model of e-business in the medicines 
regulation as one of the subsystems of e-government pro-
cess met model in the context of e-government, life cycle 
business system design on the e-government network web 
portal and e-business in the medicines regulation, are the 
main scientific contributions of this work. Developing web 
software for e-business development in the medicines reg-
ulation, as subsystem of the e-government implemented in 
ALIMS are the main professional contributions of this pa-
per. Improving e-business and digital transformation busi-
ness processes in the medicines regulation, as a subsystem 
of e-government would have to aim: the development of 
interfaces and support for model specification systems 
through interaction with citizens, the economy, healthcare, 
pharmaceuticals and other public authorities, support the 
adopted modelling standards, integration of e-business in 
the medicines regulation, the e-government, e-health and 
e-pharmacy in RS, application of methods and techniques 
of life cycle business model which are presented in the pa-
per, agile methods and application of SOA, BI, and BMP. 
The "e-filling clients' requests ALIMS" will enable the in-
tegration of ALIMS with pharmaceutical industry and pro-
vide electronic submission of customer requirements and 
questions, thus achieving significant savings for ALIMS as 
for the pharmaceutical industry in the RS. 

In this way ALIMS fulfils its mission - to promote and 
improve the health of people and animals, as well as to 
contribute to the realization of the fundamental human 
right to access to quality, safe and effective medicines and 
medical devices. 

Digital transformation of business processes in ALIMS 
provides a unique environment for communication, better 
information about medicines, education via Internet for 
health workers, as well as the more efficient operations in 
the healthcare and pharmaceutical industries and the real-
ization of the concept of e-government in segment which 
regulates medicines and medical devices areas.

Based on the research in this paper, it can be conclud-
ed that e-services guarantees greater transparency of the 
work of state bodies, stimulates efficiency in government 
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and beyond, and enables citizens, companies and organiza-
tions to use public information several times for different 
purposes. 

E-services strengthen entrepreneurship, influencing 
the development of innovative products and services, pro-
viding alternatives for decision-making in management, 
planning and science, and contributing to the creation of a 
knowledge-based economy. 

Analysis and research conducted in the case study de-
scribed in this paper point to the conclusion that the goal of 
the state should be that e-services of state farmers receive 
a useful value through the mixing of datasets in related 
institutions, the data of which are of great importance. 
The useful value of the data has been increased during the 
combination of data, which leads to the direct benefit of 
the public, the economy and the institutions themselves, 
State bodies of RS. In all the above ways, the state fulfils 
its mission - to promote and improve the business of all 
sectors, as well as to contribute to the achievement of the 
basic human right to access quality, accurate and efficient 
information.

The final goal of digitalization will be the next step and 
that: integration of eGovernment, eHealth and ePharmacy 
for the purpose of Human Health. That are realized for the 
benefit of the state, health system, economy and patients, 
and which are carried out through the improvement of co-
operation between Ministry of Health, Agency, health and 
state institution, educational institution and patients with 
the use of open data and open eServices and G2B, G2C 
and G2G electronic forms application.
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