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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 Al, 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
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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.

Atthebeginning 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,”
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“drug labelling Kazakhstan,” “pharmaceutical traceability,”
“digital communication with healthcare professionals,” and
“pharmaceutical industry Kazakhstan.” Russian-language
search terms were also used, including “mmdpoBmzarus

¢dapmarmn,” “nurdpoBuzanusg  GapMameBTHUECKON oTpacid,”
“HUCKyCCTBEHHBII HMHTEJJIEKT B (apmanieBTHIECKON
MIPOMBIIIIICHHOCTH,” “MapKHPOBKa JEKApPCTBEHHBIX CPEACTB B

Kazaxcrane,” and “anexTpoHHas KOMMepIHs B (hapMarun.”

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
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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 0f 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
[71.

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



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
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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].

Al-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 Al 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 Al-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



innovative activities, including the use of Al, 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 (Al) 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 CO:e, 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
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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 Al-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.



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
Al-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 Al, 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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AHHOTALIUA

Hens: H3yuums kniouesvle 001acmi 4 OCHOSHbIE HANPAGTEHUSL
yughposoii mpancghopmayuu 8 papmayesmuyecKkol ompaciu,
¢ axkyenmom Ha Kasaxcmau, u onpederumv 03MOHNCHOCMU,
bapvepvl u cmpamesuu adanmayuiu  GapmayesmuecKux
KOMRAHUL K HOBbIM THEXHON02UYECKUM Peanusm.

Marepuansl u  MeToabl: [Ipogeden  HappamugHwili
ananumu4eckuil 0630p Ha OCHOBE AHANU3A MOPUYHBIX OAHHDIX.
[Ipoananusuposanvl  HayuHvie nyoauKayuu, oQPuyuaIbHbvIe
HOPMAamugHvle OOKYMEHMbl, 20CY0apCmeeHHble MAmepuabl
no yugposusayuy, omuemsi 0 pviHKe, NYOIUKAYUU KOMNAHUIL
u ompacnesvie CMHU. Hcmounuku 6Oviiu omodpanvl ¢
UCNONb306AHUEM 3apaHee ONPeOeleHHbIX KII0Ueblx Cllos,
CBA3AHHBIX C Yugposuzayuel Gapmayesmuueckol ompaciu,
UCKYCCMBEHHbBIM — UHMELIEeKMOM, — OONbUMU  OAHHBIMU,
INIeKMPOHHOU  KOMMepyuel, MapKUposKol J1eKapCmMEeHHbIX
cpeocmes,  OMCIEeHCUBAEMOCTNBIO,  OSUCIUKOL, — YUuppoeoil
KommyHuxayue u papmayeemuyeckum cekmopom Kazaxcmana.
Omobpanusvie  mamepuansi  ObliU — NPOAHATUSUPOBAHDI
MeMamuyecKu.

PesyawTarel: Lugposuzayus é hapmayeemuyeckoii ompaciu
BKIIOUAET AGMOMAMUZAYUIO NPOU3BOOCHIEEHHBIX NPOYECCOs,
UCKYCCMBEHNbLI UHMENNEKN U MAUUHHOe 00yYenue, aHATUMuKY
OONbWUX  OAHHBIX, DIEKMPOHHYI0 KOMMepyuio, Yu@posyro
KOMMYHUKAYUIO ¢ MEOUYUHCKUMU PAOOMHUKAMU U NAYUEHMAMU,
MAPKUPOBKY U OMCIEHCUBACMOCTNb TIEKAPCMEEHHBIX CPEOCS,
a makoice yugposusayuro nocucmuku. B Kazaxcmane
yugpposas mpauncopmayus ompaxcaemcss 8  pazguUmMuLL
OMNAUIH-anmex, — 6HeOpeHuu  00A3AMENbHOU — MAPKUPOBKU
JIeKAPCMEEHHbIX — cpeocms,  yu@dposusayuu  J102UCHUKU
CK-@apmayuu  u  UCNOTL30BAHUU — MEXHONO2UU  OONBULUX
OaHHbIX 6  (papmayesmuueckux — opeanuzayusx. [lanuneie
no Kazaxcmany nokaswviearom, uymo 97,2% onpouennvix
Gapmayeemuyeckux — opeanuzayull  UCNOABL3VIOM  6A306ble
UHCMPYMEHMNbL ASMOMAMU3AYUY, 8 MO BPEMS KAK KOMNIeKCHble
UHGOPMAYUOHHO-AHATUMUYECKUE CUCTeMbl BHEOPEHbl MONbKO
6 23,7%.

BriBon: cmanosumces KII04e8bIM
gaxmopom KOHKYPEHMOCNOCOOHOCMU
dapmayesmuyeckoii ompacau. Onvim  dapmayesmuyeckux
KOMRAHUil 0eMOHcmpupyem, 4mo 3¢)gexmusHas yugposas
mpancopmayua  00IHCHA — COHEMAMb — MEXHON02UYecKUe
UHHOBAYUU, AHANU3 OAHHBIX, 83aUMOOelicmeue ¢ MeOUYUHCKUM
Cco0bWeCmeoM U OpUEHMAayulo Ha NOMpPeObHOCMU NAYUEHMOB.
Hanvuetiwee pazsumue ompaciu mpebyem uneecmuyuil 6 MU,
bonvuue OauHvle, yugposyr uH@dpacmpykmypy, obdyuerue
NepCoHanNa u CO8EPUIEHCNBOSAHIEe HOPMAMUBHO-NPABOEOI
basvl.

KaroueBbie  caoBa:  yugposuzayus — apmayeemuxu,
UCKYCCBEHHbII UHmMennexm, Qapmayesmuyeckast
NPOMBIULEHHOCHIb, YUPDPOBbLE MEXHONO2UU, 20CYOAPCMEEHHbLE
nPoOZPAMMbL PA3GUMUS.

Lugposuzayus
noGblUeHUs
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