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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: To examine the key areas and main directions of digital 

transformation in the pharmaceutical industry, with a focus on 
Kazakhstan, and identify opportunities, barriers and adaptation 
strategies for pharmaceutical companies to adapt to new 
technological realities.

Materials and Methods: A narrative analytical review 
based on secondary data analysis was conducted. Scientific 
publications, official regulatory documents, state digitalisation 
materials, market reports, company publications, and industry 
media sources were analysed. Sources were selected using 
predefined keywords related to pharmaceutical digitalisation, 
artificial intelligence, Big Data, e-commerce, drug labelling, 
traceability, logistics, digital communication, and Kazakhstan’s 
pharmaceutical sector. The selected materials were analysed 
thematically.

Results: Digitalisation in the pharmaceutical industry includes 
automation of production processes, artificial intelligence and 
machine learning, Big Data analytics, e-commerce, digital 
communication with healthcare professionals and patients, 
medicine labelling and traceability, and logistics digitalisation. 
In Kazakhstan, digital transformation is reflected in the 
development of online pharmacy services, implementation of 
mandatory medicine labelling, digitalisation of SK-Pharmacy 
logistics, and the use of Big Data technologies in pharmacy 
organizations. Kazakhstan-based data show that 97.2% of 
surveyed pharmacy organizations use basic automation tools, 
while comprehensive information-analytical systems are 
implemented in only 23.7%. 

Conclusion: Digitalization is becoming a key factor in 
increasing the competitiveness of the pharmaceutical industry. 
The experience of pharmaceutical companies demonstrates that 
effective digital transformation must combine technological 
innovation, data analysis, engagement with the medical 
community, and a focus on patient needs. Further development 
of the industry requires investment in AI, Big Data, digital 
infrastructure, personnel training, and improved regulatory 
frameworks.

Key words. Digitalisation of pharmacy, artificial intelligence, 
pharmaceutical industry, digital technologies, state development 
programs.
Introduction.

Today, the pharmaceutical market is one of the most dynamic 
and promising, undergoing active digital transformation. New 
challenges force companies to focus on customer needs, quickly 

changing the ways they interact with customers, doctors, and 
pharmacists.

Digital channels have become a key tool for marketing 
communications in the digital era. Many pharmaceutical 
companies are already implementing or planning to implement 
them. Still, the transition to digital communications and 
maintaining high efficiency in a traditionally conservative 
industry is a complex task that requires an integrated approach.

Information technology has become firmly established in the 
pharmaceutical industry, especially in areas such as information 
exchange, drug labelling, management accounting, data analysis, 
the creation of online platforms to improve pharmaceutical 
services and the discussion of healthcare initiatives. Information 
systems also automate management, marketing and logistics, 
significantly impacting pharmaceutical companies' financial 
performance.

At the beginning of the 21st century, the pharmaceutical industry 
is experiencing a new stage of informatization associated with 
the digital transformation of the entire healthcare system. This 
means the integration of digital technologies into all areas of the 
pharmaceutical industry, radically changing business processes 
and interaction with customers.

Thus, digitalisation opens up opportunities for the 
pharmaceutical industry to revise business models, optimise 
production processes and increase the industry's ability to 
respond to modern challenges.

In particular, we are talking about "virtual communication" 
between pharmaceutical companies and customers, which has 
received a powerful impetus today thanks to the development 
of information technology. This highlights the need to pay 
close attention to current digitalisation trends in the global 
pharmaceutical industry, as they determine the future of the 
industry [1]. 

Digital transformation has become a global trend that 
determines the competitiveness of the pharmaceutical industry. 
In Kazakhstan, this process has accelerated thanks to the 
implementation of the Digital Kazakhstan program (2017–
2022), which allowed the country to enter the top 30 digitally 
developed countries. The growth of the pharmaceutical market 
by 30% in 2022 (up to 799 billion tenge) and the increase in 
the share of e-commerce indicate the need to adapt businesses 
to new technological realities [2,3]. Digital transformation 
in the pharmaceutical industry is closely linked not only 
to technological infrastructure but also to the availability 
of qualified personnel capable of working with new digital 
tools, regulatory requirements, and inter-organizational 
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collaboration models [4]. Previous research on pharmaceutical 
personnel needs in Kazakhstan showed that the industry faces 
increasing demand for qualified specialists due to technological 
development, regulatory changes, and the growing importance 
of collaboration between organizations [5].

The article aims to analyse key drivers of digitalisation, 
practical solutions for pharmaceutical companies, barriers to 
implementation, and workforce-related conditions for digital 
transformation in the pharmaceutical industry of Kazakhstan.
Materials and Methods.

This study was conducted as a narrative analytical review 
based on secondary data analysis. The review focused on the 
main directions of digital transformation in the pharmaceutical 
industry, with particular attention to the experience of Kazakhstan 
and examples of digital adaptation among pharmaceutical 
companies.

The information search was conducted using scientific 
publications, official regulatory and policy documents, statistical 
and analytical reports, pharmaceutical market reviews, official 
websites of state authorities, and publicly available materials 
from pharmaceutical companies and industry media. The 
following sources were considered: PubMed, Scopus, Google 
Scholar, official websites of the Ministry of Health of the 
Republic of Kazakhstan, the Ministry of Digital Development, 
Innovations and Aerospace Industry of the Republic of 
Kazakhstan, materials related to the State Program “Digital 
Kazakhstan,” and publicly available reports and publications 
on pharmaceutical digitalisation, e-commerce, drug labelling, 
artificial intelligence, Big Data, and digital communication in 
healthcare and pharmacy.

The literature and document search was performed using 
combinations of the following keywords: “digitalisation of 
pharmacy,” “digital transformation in pharmaceutical industry,” 
“pharmaceutical digitalisation,” “artificial intelligence 
in pharmaceutical industry,” “Big Data in pharmacy,” 
“e-commerce pharmacy,” “digital health Kazakhstan,” 
“drug labelling Kazakhstan,” “pharmaceutical traceability,” 
“digital communication with healthcare professionals,” and 
“pharmaceutical industry Kazakhstan.” Russian-language 
search terms were also used, including “цифровизация 
фармации,” “цифровизация фармацевтической отрасли,” 
“искусственный интеллект в фармацевтической 
промышленности,” “маркировка лекарственных средств в 
Казахстане,” and “электронная коммерция в фармации.”

The inclusion criteria were: publications and official materials 
related to digital transformation in the pharmaceutical industry 
and healthcare; sources discussing artificial intelligence, 
automation, Big Data, e-commerce, digital communication, 
labelling, traceability, or digital competencies; documents 
relevant to Kazakhstan’s pharmaceutical sector; and sources 
published mainly between 2019 and 2025. Earlier publications 
were included when they provided important theoretical 
or methodological background on digital transformation, 
management, or pharmaceutical workforce competencies.

The exclusion criteria were: publications not related to 
pharmacy, pharmaceutical industry, or healthcare digitalisation; 
sources without sufficient relevance to the research aim; duplicate 

materials; non-verifiable web sources; and publications focused 
only on general information technologies without connection to 
the pharmaceutical sector.

The selected sources were analysed thematically. The analysis 
included identification and grouping of the main directions 
of digital transformation, examples of digital tools used in 
pharmaceutical practice, Kazakhstan-specific regulatory and 
market factors, and barriers limiting digital adaptation. Publicly 
available materials from pharmaceutical manufacturers, 
distributors, e-commerce services, pharmacy organizations, and 
biotechnology start-ups operating in Kazakhstan were used as 
examples of digital adaptation in the sector.

The results of the analysis were grouped into the following 
thematic categories: production automation and artificial 
intelligence; Big Data and digital decision-making; e-commerce 
and digital pharmacy services; digital communication with 
healthcare professionals and patients; medicine labelling and 
traceability; digital competencies and management challenges; 
and regulatory, cybersecurity, and infrastructure barriers.
Results.
Digital pharmacy services and e-commerce in Kazakhstan:

The modern pharmaceutical industry is faced with the need 
to adapt to digital technologies, which requires a revision 
of traditional approaches to production, distribution and 
communication with end consumers [6]. In terms of digital 
product coverage, the pharmaceutical business in Kazakhstan 
still remains a fairly conservative area. 

In 2022, the e-commerce segment in pharmacy grew by 30%, 
which is in line with the global trend (global market forecast of 
USD 4,527 million by 2028). The specialised Daribar service 
appeared in the summer of 2021, and its clients currently include 
146 Almaty and 107 pharmacies in the capital. The main clients 
of the service are small pharmacy chains and local pharmacies 
[7].
Big Data and digital maturity of pharmacy organizations in 
Kazakhstan:

A Kazakhstan-based study on the integration of Big Data 
technologies into pharmacy organization management 
provides additional quantitative evidence on the current level 
of digitalisation in the pharmacy sector. According to the 
study, 97.2% of surveyed pharmacy organizations used basic 
automation tools, while comprehensive information-analytical 
systems were implemented in only 23.7% of organizations. The 
use of Big Data technologies was uneven and depended on the 
size of the organization: 2.3% of small pharmacy organizations, 
17.8% of medium pharmacy chains, and 51.1% of large 
pharmacy chains reported using Big Data technologies. This 
indicates that digital transformation in Kazakhstan’s pharmacy 
sector is developing unevenly, with large pharmacy chains being 
more digitally advanced than small organizations. 

The same study identified several barriers to the implementation 
of Big Data technologies in pharmacy organizations. The most 
frequently reported barriers were lack of financial resources, 
reported by 78.6% of organizations; lack of qualified personnel, 
67.2%; insufficient technical infrastructure, 61.9%; low 
awareness of technology, 58.3%; concerns about information 
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security, 47.5%; absence of a digitalisation strategy, 42.1%; 
and complexity of integration with information systems, 39.8%. 
These findings support the view that digital transformation is 
not only a technological process but also an organizational, 
financial, and human-resource challenge. Importantly, pilot 
implementation of Big Data technologies in pharmacy 
organizations was associated with measurable operational and 
economic effects, including a 24.3% reduction in inventory 
levels, an 18.7% decrease in drug shortages, a 13.2% increase 
in the average check, an 11.5% increase in gross profit, a 17.9% 
increase in inventory turnover, and an 8.7-point increase in the 
net promoter score [8].
Digitalisation of pharmaceutical logistics: SK-Pharmacy case:

Another example of digital transformation in Kazakhstan’s 
pharmaceutical sector is the modernisation of logistics and digital 
infrastructure by SK-Pharmacy LLP, the Single Distributor 
of medicines and medical devices. Within the Digitalisation 
Roadmap for 2025–2026, the company is introducing digital 
solutions for logistics and warehouse management, developing 
its own distribution centres, and implementing real-time 
supply monitoring. The project aims to create a unified digital 
ecosystem covering the full supply chain, from acceptance and 
storage to transportation and delivery to medical organisations.

The key planned measures include integration with storage 
and transportation service providers through external interfaces, 
creation of a unified warehouse management system database, 
implementation of a transport management system for route 
optimisation and supply control, improvement of the Unified 
Pharmaceutical Information System, and development of 
automated data exchange between information systems. These 
measures are expected to increase transparency, accelerate 
processing of requests from medical organisations, improve 
logistics accuracy, and reduce dependence on licensed software 
solutions.

The digitalisation of logistics is also connected with 
optimisation of procurement and transport services. Since the 
beginning of 2025, SK-Pharmacy has introduced new rules 
allowing separate procurement of storage and transportation 
services, which increased competition and transparency. 
Cooperation with Kazpost is expected to support the creation 
of a unified digital delivery chain from central warehouses 
to medical organisations. According to available reports, the 
cost of logistics services in several regions decreased by 12–
50%, while the total estimated budget savings for 2025 are 
approximately 600 million tenge [9].
Drug labelling and traceability as a national digitalisation 
mechanism:

In Kazakhstan, mandatory labelling of all medicinal products 
began on July 1, 2024. This measure, introduced in accordance 
with the resolution of the Government of the Republic of 
Kazakhstan on October 21, 2023, is aimed at increasing the 
effectiveness of quality control and pharmacovigilance, tracking 
the life cycle of drugs from production to the consumer, as well 
as combating illegal trafficking, including counterfeiting. It is 
expected that the introduction of labelling will contribute to 
the rational use of drugs, improve procurement planning and 

ensure reliable drug supply for patients. The system includes 
all participants in the circulation of medicinal products, and 
the necessary information systems are integrated to track the 
movement of drugs from customs to the end user. Nurlan 
Iskakov, the Chairman of the Medical and Pharmaceutical 
Control Committee of the Ministry of Health of the Republic 
of Kazakhstan, noted that the project will prevent the illegal 
circulation of drugs, including those within the framework of the 
Medical and Pharmaceutical Administration, which will have a 
positive effect on the safety of citizens and ensure price control. 
By the time the system was launched, local executive bodies and 
medical organisations had worked on purchasing the necessary 
equipment for reading and marking codes and integrating 
information systems. Pharmacy organisations had to ensure the 
presence of a cash register and a 2D scanner for working with 
branded drugs. At the time of launch, 3,377 pharmacies and 
pharmacy points, as well as 122 pharmacy warehouses, were 
equipped with the equipment. The application of marking codes 
is carried out by manufacturers of medicinal products. The 
Ministry of Health of the Republic of Kazakhstan made changes 
to the regulatory acts regarding administrative responsibility 
for violations of marking rules. Work on the introduction of 
drug labelling and traceability began in Kazakhstan in 2019, 
and the pilot project was conducted from September 2019 to 
July 31, 2021 with the participation of representatives of the 
pharmaceutical industry [2].
Digital communication and professional engagement: Nobel 
AFF case:

Digital adaptation in Kazakhstan’s pharmaceutical industry is 
also reflected in the use of online communication channels for 
healthcare professionals. Nobel Almaty Pharmaceutical Factory, 
a domestic pharmaceutical manufacturer in Kazakhstan, 
maintains an official website with a dedicated webinar 
section intended for doctors and other professional medical 
personnel. This example indicates the use of digital channels for 
professional communication and medical information exchange 
[10].
AI-based biotechnology and pharmaceutical R&D: Arlan 
Biotech case:

Digital transformation is not limited to pharmacy services, 
logistics, or marketing; it also affects pharmaceutical and 
biotechnology research and development. Arlan Biotech, a 
Kazakhstan-based AI biotechnology start-up, uses generative 
machine learning to design nanobody sequences targeting 
specific proteins. According to publicly available information, 
the technology has potential applications in diagnostics, 
oncology, autoimmune diseases, and other complex conditions. 
This example illustrates the emergence of AI-supported R&D 
approaches in Kazakhstan’s biotechnology and pharmaceutical 
innovation ecosystem [11].
Case of digital transformation: SANTO/Polpharma Group:

In this context, the experience of Polpharma Group, one of 
the leading international pharmaceutical companies represented 
in Kazakhstan under the SANTO brand, is of interest. In an 
interview, the head of the digital technology department, 
Fabrizio Francesio, reveals the key areas of the company's 
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innovative activities, including the use of AI, patient behaviour 
analysis and the development of an ecosystem of interaction 
with doctors. All this requires constant improvement of their 
communication skills and the ability to work with diverse 
groups. Artificial intelligence (AI) is playing an increasingly 
important role in optimizing production processes [12,13]. 
At the broader Polpharma Group level, publicly available 
sustainability data also report measurable operational indicators, 
including 41 internal system audits in 2023 and a market-based 
carbon footprint in Poland of 123,858 tonnes CO₂e, 29.77% 
lower than in 2022 [14].
Digital communication with healthcare professionals and 
patients:

Digital transformation is not limited to automation and 
optimization of production. It is also aimed at increasing 
customer focus and interaction with the medical community. 
The development of Telegram chats for consultations, such as 
the I-teka service, allows patients to receive fast and qualified 
assistance. Personalized marketing based on the analysis of 
purchase history allows targeting advertising and offering 
patients the most suitable drugs and services.

Particular attention is paid to increasing adherence to 
therapy. As Francesio notes, up to 50% of patients stop taking 
medications a few months after prescription, which increases the 
risk of relapse. To solve this problem, companies are developing 
platforms for simplified access to medical information and 
conducting ethnographic research, studying the real habits of 
patients.

An important aspect of digital transformation is interaction 
with the medical community. An example of successful 
digital communication is the Telegram chat for cardiologists 
in Kazakhstan. This allows for prompt responses to doctors' 
requests and reduces the load on traditional communication 
channels, such as call centres [12,13].
Human-centred and organizational aspects of digital 
transformation:

In addition, companies pay attention to a human-cantered 
approach. For example, Polpharma Group is developing internal 
digital tools for employees, such as remote support systems 
between plants, and is collaborating with technology companies 
to test new solutions.

Automation of work processes, application of artificial 
intelligence, development of customer focus, interaction 
with the medical community and human-centric approach 
are interconnected aspects of digital transformation of the 
pharmaceutical and medical industries. They are aimed at 
increasing efficiency, reducing costs, improving the quality of 
patient care and strengthening ties with the medical community 
[15,16].

Polpharma Group's experience demonstrates that digitalisation 
in pharmaceuticals should combine technological flexibility 
("technological agnosticism") and focus on patient needs.
Discussion.
Digital transformation and managerial competencies.

In the pharmaceutical industry, the effectiveness of sales 
automation systems implementation is closely related to 

the level of managers’ management competencies, which in 
turn determines the experience of sales representatives [17]. 
Insufficient technical literacy of management is often a barrier 
to sales digitalisation, which highlights the need for training 
with the support of senior colleagues. In the era of rapid growth 
of big data, digital platforms are becoming a key solution, 
providing sales representatives with instant access to up-to-date 
market information, sales data, and analytical reports. This frees 
up managers’ time to focus on developing their teams and, as a 
result, improving overall sales performance [5,18,19].
Human capital and risks of digitalisation.

Digitalisation changes the role of pharmaceutical managers 
and specialists. Digital tools can improve decision-making, 
accelerate access to information, and support interaction 
with doctors, pharmacists, and patients. At the same time, the 
introduction of new platforms may increase the workload of 
managers and create difficulties if employees are not sufficiently 
prepared to use digital systems. Previous studies have noted that 
digitalisation may be associated with risks such as overreliance 
on data, decision overload, resistance to change, and the need 
for continuous training [19,20,21].

For pharmaceutical companies in Kazakhstan, these 
risks are practical rather than theoretical. Digital tools are 
being introduced in medicine supply, logistics, warehouse 
management, online communication, and pharmacy services. 
Therefore, managers must be able to combine digital decision-
making with professional judgment, regulatory compliance, and 
patient safety considerations. The transition from a primarily 
commercial model to a more information- and patient-oriented 
model also requires more effective communication resources 
and better integration between pharmaceutical companies, 
medical organizations, pharmacists, and patients [3,15,22].

According to Seidaliyeva et al. (2025), pharmaceutical 
personnel in Kazakhstan face competency gaps related to 
changing technological and regulatory requirements, including 
the need for stronger IT and AI-related skills. Therefore, 
workforce development should be considered one of the 
supporting conditions for digital transformation, but not as a 
separate focus of the present review [5].
Barriers to digital transformation in Kazakhstan.

The digitalization process of the pharmaceutical industry 
in Kazakhstan faces a number of significant challenges that 
require immediate solutions. First of all, these are regulatory 
barriers, expressed in the need to adapt existing legislation to 
rapidly developing digital innovations, such as the introduction 
of online prescriptions and remote consultations. Secondly, 
cybersecurity poses a serious threat, since the processing and 
storage of large volumes of sensitive medical data is associated 
with high risks of leaks and unauthorized access. Finally, there 
is the problem of the digital divide, manifested in the uneven 
implementation of digital technologies in different regions 
of the country, which can exacerbate inequality in access to 
modern pharmaceutical services and technologies. Therefore, 
digital transformation may be limited not only by technological 
or regulatory barriers but also by insufficient workforce 
preparedness [5]. Overcoming these barriers is a key condition 
for a successful and comprehensive digital transformation of the 
pharmaceutical industry in Kazakhstan.
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Conclusion.
The digital transformation of the pharmaceutical industry 

in Kazakhstan shows significant potential, especially in 
e-commerce, Big Data analytics, pharmaceutical logistics, 
automation, digital communication, medicine traceability, and 
AI-supported biotechnology. The reviewed examples, including 
Daribar, SK-Pharmacy, pharmacy organizations using Big Data 
technologies, national medicine labelling, Nobel AFF, Arlan 
Biotech, and SANTO/Polpharma Group, demonstrate that 
adaptation occurs at several levels of the pharmaceutical system. 
Future research should include comparative analysis of several 
pharmaceutical companies and broader quantitative indicators. 
Successful digital transformation requires not only investment 
in AI, Big Data, and digital infrastructure, but also regulatory 
support, cybersecurity measures, and systematic development 
of digital and managerial competencies among pharmaceutical 
personnel.
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АННОТАЦИЯ
Цель: Изучить ключевые области и основные направления 

цифровой трансформации в фармацевтической отрасли, 
с акцентом на Казахстан, и определить возможности, 
барьеры и стратегии адаптации фармацевтических 
компаний к новым технологическим реалиям.

Материалы и методы: Проведен нарративный 
аналитический обзор на основе анализа вторичных данных. 
Проанализированы научные публикации, официальные 
нормативные документы, государственные материалы 
по цифровизации, отчеты о рынке, публикации компаний 
и отраслевые СМИ. Источники были отобраны с 
использованием заранее определенных ключевых слов, 
связанных с цифровизацией фармацевтической отрасли, 
искусственным интеллектом, большими данными, 
электронной коммерцией, маркировкой лекарственных 
средств, отслеживаемостью, логистикой, цифровой 
коммуникацией и фармацевтическим сектором Казахстана. 
Отобранные материалы были проанализированы 
тематически.

Результаты: Цифровизация в фармацевтической отрасли 
включает автоматизацию производственных процессов, 
искусственный интеллект и машинное обучение, аналитику 
больших данных, электронную коммерцию, цифровую 
коммуникацию с медицинскими работниками и пациентами, 
маркировку и отслеживаемость лекарственных средств, 
а также цифровизацию логистики. В Казахстане 
цифровая трансформация отражается в развитии 
онлайн-аптек, внедрении обязательной маркировки 
лекарственных средств, цифровизации логистики 
СК-Фармации и использовании технологий больших 
данных в фармацевтических организациях. Данные 
по Казахстану показывают, что 97,2% опрошенных 
фармацевтических организаций используют базовые 
инструменты автоматизации, в то время как комплексные 
информационно-аналитические системы внедрены только 
в 23,7%.

Вывод: Цифровизация становится ключевым 
фактором повышения конкурентоспособности 
фармацевтической отрасли. Опыт фармацевтических 
компаний демонстрирует, что эффективная цифровая 
трансформация должна сочетать технологические 
инновации, анализ данных, взаимодействие с медицинским 
сообществом и ориентацию на потребности пациентов. 
Дальнейшее развитие отрасли требует инвестиций в ИИ, 
большие данные, цифровую инфраструктуру, обучение 
персонала и совершенствование нормативно-правовой 
базы.

Ключевые слова: цифровизация фармацевтики, 
искусственный интеллект, фармацевтическая 
промышленность, цифровые технологии, государственные 
программы развития.
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მიზანი: ფარმაცევტულ ინდუსტრიაში ციფრული 
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ძირითადი მიმართულებების შესწავლა, ყაზახეთზე 
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ყაზახეთის ფარმაცევტულ სექტორთან. შერჩეული 
მასალები თემატურად გაანალიზდა.

შედეგები: ფარმაცევტულ ინდუსტრიაში 
დიგიტალიზაცია მოიცავს წარმოების პროცესების 
ავტომატიზაციას, ხელოვნურ ინტელექტს 
და მანქანურ სწავლებას, დიდი მონაცემების 
ანალიტიკას, ელექტრონულ კომერციას, ჯანდაცვის 
სპეციალისტებთან და პაციენტებთან ციფრულ 
კომუნიკაციას, მედიკამენტების ეტიკეტირებას და 
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დიგიტალიზაციაში და დიდი მონაცემების 
ტექნოლოგიების გამოყენებაში ფარმაცევტულ 
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ხელოვნურ ინტელექტში, დიდ მონაცემებში, ციფრულ 
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საკვანძო სიტყვები: ფარმაციის დიგიტალიზაცია, 
ხელოვნური ინტელექტი, ფარმაცევტული ინდუსტრია, 
ციფრული ტექნოლოგიები, სახელმწიფო განვითარების 
პროგრამები


	Title

