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Abstract

Through a thorough examination of the literature, this research
Investigates the potential and problems associated with managing
the pharmaceutical supply chain. The paper explores how cutting-
edge technology, such as blockchain and artificial intelligence,
might improve inventory management procedures by examining
current studies. The results show how crucial it Is to embrace
technology, work together, and strategically prepare to overcome
Inventory management obstacles. Blockchain technology Is
promising for improving transparency and trust; it also highlights
revolutionary forecasting techniques and supply chain agility. In
the end, a comprehensive strategy Is put out, focusing on the
Incorporation of cutting-edge technology and stakeholder
cooperation to enhance the effectiveness of the pharmaceutical
supply chain and guarantee prompt access to life-saving drugs.
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Methodology

For the study, a systematic literature review was conducted to
analyze works over the past five years. Key sources included the
Scopus and Science Direct databases. During the analysis, articles
describing challenges and solutions In inventory management
were selected. Due to systematic data processing, proposals
regarding the introduction of blockchain and artificial intelligence
as tools for enhancing the efficiency of the supply chain could be
provided.

Results and Discussion

This also confirms the fact that blockchain can rectify the
problems In supply chain transparency, especially in combating
counterfeit drugs. The introduction of this technology allows us to

Results and Discussion (cont.)

This also confirms the fact that blockchain can rectify the
problems in supply chain transparency, especially in combating
counterfeit drugs. The introduction of this technology allows us to
trace products at all stages, increasing in confidence in supplies.
Artificial intelligence enhances demand forecasting, raising the
level of stock in order to avoid shortages and excess stocks. Yet,
several factors hinder this; among them are high investments in
Implementation for such technologies. Small companies' lack of
standardization and limited resources also limit their ability to take
advantage of these solutions. Thus, further technology integration
requires significant investments and regulatory support.
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Conclusions

This study demonstrated that pharmaceutical Inventory
management can significantly benefit from an iIntegrated
approach, combining emerging technologies such as Blockchain
and Artificial Intelligence. The implementation of Blockchain
enhanced transparency throughout the entire supply chain,
ensuring traceability and immutable records, while Al optimized
the accuracy of demand forecasts, even across wider geographical
areas. Both technologies showed their potential to mitigate human
errors, shortages, and fraud risks. However, the success of this
technological transformation depends not only on the tools but
also on the active collaboration of all participants in the supply
chain. Despite the improvements achieved, the cost of
Implementation and challenges related to process standardization
remain significant barriers to large-scale adoption. Solving these
Issues will require concerted efforts from pharmaceutical

trace products at all stages, increasing in confidence in supplies.

Aspect Key Findings Challenges Solutions

Technological Evolution Systems engineering enhances Implementation costs Automated systems
production

companies, governments, and regulatory organizations to create a
standardized framework that allows for the interoperability of
these systems and maximizes their benefits.

Introduction

The following research is focused on the problem of supply chain
management within the pharmaceutical industry in the context of
modern technologies, including some troubles with the shortage or
surplus of medicines and high operational costs that make a vital
medicine inaccessible. This creates challenges that literally cry out
for an introduction of more accurate methods of managing
Inventories. The study explores how both blockchain and Al may
meet such challenges by proposing game-changing approaches to
demand forecasting and supply chain transparency in ways that

Future Work

It will be further developed through the study of real blockchain
technologies and artificial intelligence Implementations In
Structural changes empirical research on supply chains and within industrial
conditions.

Blockchain
Supply Chain Agility

Improves transparency Lack of standardization Digital infrastructure creation

It allows rapid response to market | Flexibility in traditional supply
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Figure 1: Supply Chain Agility
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