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Abstract

As the drug supply chain becomes more complex and the demand for efficiency and sustainability increases,
there is a growing need for innovative approaches in supply chain management. These challenges were required to be
dealt with efficiently, and Artificial Intelligence (Al) is definitely a booming technology to meet these challenges
through capabilities such as real-time tracking of new drivers, risk management, and notional operational optimization.
Using Systematic Literature Review (SLR) method this research synthesizes the content of multiple articles published
from 2003 to 2025,with a total of 542 articles and 329 articles. It has a particular focus on Al in Sustainable Supply
Chain, discussing factors like predictive analytics, automation, and optimization. Analysis was conducted via a
bibliometrics tool (biblioshiny) to uncover the data pertinent literature and trends, assuring all necessary data were
included. Results revealed that Al led to a 25% decrease in inventory errors and a growth in forecast accuracy of
40%, resulting in reduced carbon footprints through improved logistics. Moreover, Al-based models showed their
ability to overcome fragmented data integration and minimize the risk of drug shortages. These results are highly
advantageous for the pharmaceuticals, offering cost savings, faster drug development times, and a stronger focus on
sustainability. Also, this study lay a foundation toward knowledge creation on Al use in supply chains and a theoretical
stimulating base for future investigations to develop sustainable, integrated, and resilient supply chain systems.
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1. Introduction

As one of the practical applications in which Al has already taken centre stage in global health management, the
transformation of the pharmaceutical supply chain is an indispensable consideration to ensure that the human race
can have safe, efficient and timely access to drugs (Hezam et al. 2024)(Vora et al. 2023). The supply chain of these
products is complicated, where developing an Improvement for the Optimization of Real-Time Pharmaceutical Supply
Chain Tracking, Efficiency, and Management covers the subject. Al has become a revolutionary technology that is
able to help solve problems in the pharmaceutical supply chain, including operational efficiency, risk managementand
cost optimization (Zwaida, Pham, and Beauregard 2021).

Innovations and challenges related to the pharmaceutical supply chain have been identified in various studies. A
multi-period optimization model based on fuzzy programming is one interesting innovation that is used to manage the
three major aspects, time, quality, and cost (Sugapriya et al. 2023). This method has consistently demonstrated its
effectiveness in aligning with the timing standards and quality efficiency of pharmaceutical products. Moreover, deep
processing of biological data using Al in drug design and delivery to speed up drug discovery also aims at reducing
the cost of drug development. For example, in the area of inventory management, reinforcement learning models like
deep reinforcement learning have shown such ability by optimizing automatic inventory replenishment and reducing
the risk of drug shortages (Liu et al. 2017).
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According to the implementation of an Al-based information system in combination with Vendor Managed Inventory
(VMI) in China, the inventory error has seen reduction to an impressive 0.025% and resulted in 42.4% improvement
in the efficiency of pharmaceutical management. Moreover, machine learning algorithms like gradient boosting and
cat boosting were applied to enhance the precision of drug distribution prediction in healthcare supply chain
management, which largely helps in enhancing the operational performance of Health Supply Chain Management
(HSCM) (Shen et al. 2024).

While many innovations have been applied, several complex problems (e.g., drug shortage prediction, optimization
of logistics, integration between fragmented data) remain key bottlenecks. Hence, the research question for the
present study is how Al technology can be leveraged to address SC problems based on the sustainable supply chain
(SSC) structure (Duque-Uribe, Sarache, and Gutiérrez 2019).

In the modern development course, one of the key areas of focus is the application of Al technology in support of the
deployment of sustainable supply chain, an integrated supply chain management approach that seeks sustainability at
every level of production, distribution, and logistics (Soekirman 2024). Al offers various strategic benefits, including
operational process optimization to ensure that all activities related to production and distribution, especially in the
pharmaceutical industry, are carried out responsibly by considering their impact on environmental sustainability,
social welfare, and economic sustainability (Iskandar, Lusiani, and Sinaga 2022).

One of the significant contributions of Al is the real-time tracking of products which aids higher transparency and
fosters customer trust based on verified information. Al's application in such systems results in the provision of more
adaptive and proactive services to pharmaceutical companies, allowing them to respond more effectively to customers
not just faster, but also maintaining sustainability within the supply chain (Khan et al. 2023).

The objective of this paper is to study application of Al to aid tracking optimization, efficiency and real-time
management of the pharmaceutical supply chain. Via SLR, this work hopes to shed light on the ways that Al
technology can enhance tracking optimization, operational efficiency enhancement and Risk management and the way
it could contribute to the gaps which happen to the transformation of pharmaceutical supply chain provision
sustainably. With the knowledge of technological developments still limited in this field, the study findings will serve
to advance the balance between what is at hand and more desirable drug supply chain practices (Irdianto 2024).

1.1 Objectives

The role of Al in enabling the sustainable supply chain of pharmaceuticals depends on how it improves the quality of
the supply chain by increasing the efficiency, sustainability, and transparency. It assists in tracking optimization,
efficiency, and managing the pharmaceutical supply chain in real-time (Shahbahrami et al. 2024)

By doing so, this paper will assist in further insights for implementing more combinations of artificial intelligence in
sustainable supply chain for pharmaceuticals in the pharmaceutical industry. This research can be more elaborately
defined through its main goals:

1. Looking for essential factors in the use of Al in optimizing SSC.
2. SSC model development of Al integration.

This research would help to gain insights into how Al technologies used in pharmaceutical supply chain resolve
challenges and sustainability from the literature published so far through a Systematic Literature Review (SLR).
Keywords were aligned with the burden of the Drug supply chain and expected outcomes.

2. Literature Review

The following content was written exclusively for The Pharmaceutical Supply Chain and is based on research field
which rapidly grows in the past few decades. Several studies have recognized the innovations and challenges of
pharmaceutical supply chains. A notable innovation is that a multi-period optimization model has been developed in
a fuzzy programming format to solve for three types of concerns: time, quality, and cost. This methodology has already
been shown to achieve significant results, fulfilling the oral and quality time standards of pharmaceutical products.
Furthermore, one of the major applications of Al in the field of drug design and delivery is the precise and deeper
processing of biological data, which could speed up drug discovery and lower costs of development. The application
of deep reinforcement learning and other reinforcement learning models in inventory management proves the efficacy
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of automatic optimization of inventory replenishment in reducing the risk of possible drug shortages (Verlinden et al.
2024).

Al-based information system with Vendor Managed Inventory (VMI) implementation in China has enabled the
company to reduce the inventory error rate to 0.025% and improve the pharmaceutical management efficiency by
42.4% (Shen et al. 2024). Moreover, machine learning algorithms in healthcare supply chain management such as
gradient boosting and cat boosting have been applied to “Optimize the accuracy of Drug Delivery Prediction”, which
provides substantial assistance to enhance the operational performance of Health Supply Chain Management (HSCM)
(Hezam et al. 2024).

Doetsch and Huchzermeier also mention the importance of Al integration in the creation of resilience and
sustainability of supply chain systems (Doetsch and Huchzermeier 2024). Doetsch and Huchzermeier also mention
the importance of Al integration in the creation of resilience and sustainability of supply chain systems (Yadav et al.
2024), whereas Huanbutta underline Al-induced paradigm shifts in formulation development, manufacturing, quality
control, and post-market surveillance (Huanbutta et al. 2024).

2.1 Previous Research Gaps

Although some scholars have talked about the profound impact of Al technology in many fields, there is still much
exploration space on the detailed application of Al in the pharmaceutical supply chain. Main hurdles that have not
yet been entirely overcome are the accurate prediction of drug shortages, the optimization of logistics, involving a
multitude of players in the ecosystem of the supply chain and the integration of fragmented data in the whole
distribution process (Yadav et al. 2024). These challenges not only compromise operational efficiencies but also
jeopardize the sustainability and resiliency of pharmaceutical supply chains, particularly when exposed to global
disruptions like pandemics or other supply alterations (Ma, Lu, and Jin 2024).

Despite the fact that Al technology has become a major focus for enhancing supply chain efficiency and sustainability,
the existing literature has failed to provide a holistic framework that offers countermeasures to address those
challenges. Now, hence the research questions derived in this study include, What is the possible way to apply Al
technology to overcome issues in the pharmaceutical supply chain, including, drug shortage prediction, logistics
optimization, and data integration, can it be achieved within a sustainable supply chain (SSC) framework?

The purpose of this paper is to identify these fundamental problems and offer novel solutions based on the SSC
framework that demonstrates how the SSC drivers are applied to provide innovative solutions to pharmaceutical
supply chain-related issues. Thus, the new system will revolutionize existing supply chain processes by applying
critical theories for an Al-based approach, this research is anticipated to make a notable contribution in producing an
efficient, integrated, and sustainable supply chain system as per the growing complex and dynamic requirements of
the pharmaceutical business.

2.2 Systematic Literature Review (SLR)

The literature review was conducted systematically (writing of SLR) which led not just clustering of knowledge but
also finding emerging research trends and developing a holistic structure. This study performed SLR through 5
principal steps (Surjandy, Cassandra, and Rumangkit 2024). The first step involved conducting a literature search
based on the research aims and questions. The literature identified was then filtered for topical association in the
second stage by reading the title, abstract and main body to confirm the accurate aligning with research scope. Stage
3: More In-Depth Analysis of Studies Meeting Inclusion Criteria In this stage, analysis of the results was used to
structure the typology of the literature, group the most significant contributions, and extract more insights. The fifth
and final step was compiling and reporting results (Xiao and Watson 2019).

2.3 Sustainable Supply Chain Management (SSCM)

SSCM entails a systematic approach that incorporates sustainability concepts throughout the supply chain cycle,
encompassing economic, environmental, and social dimensions (Liu et al. 2017). SSCM has 4 main parts which are
healthy, safety and risk management, social responsibility, environmentally management, and customer management.
Healthy, Safety and Risk Management — is the one, which means as health, safety and risk assurance, simulating
different risk scenarios and finding out what would be the best response for each case (Low et al. 2016).
Environmental management provides environmental reduction and efficiency, sustainable green technology is of
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great benefit for the sustainability of society, such as good scavengers, good poisoners, green agriculture, etc (Guo et
al. 2020). Social Responsibility to identify potential risks an environmental and human rights stability for the business
supply chain. Customer management in analyzing customer needs and personalizing services to learn the long-term
value, this focus in customer segmentation, as well as sustainability preferences and updates (Figure 1).

Environmental

Management \
Healthy, M .13,
Safety and Sustainability Social

Risk in Service SCM Responsibility

Management

Customer
Management

Figure 1. SSCM Framework Model (Hussain et al., 2015).

Sustainable Supply Chain Management (SSCM) is a holistic concept that encompasses sustainability practices across
the entire supply chain process. The SSCM framework consists of four interrelated aspects: Health, Safety and Risk
Management (Ding 2018), focusing on health, safety and risk management while simulating scenarios for optimal
response. Social Responsibility which addresses corporate social responsibility on minimizing negative impact on
environment and respecting human rights through the supply chain. Environmental management that reduces the
negative impact on environment by adopting clean technology, efficiency in energy, waste management in a
sustainable form. and Customer Management which is focused on the direction of understanding customer needs by
personalizing services and improving experience to have long-term relationship. All of those 4 elements are
intertwined, leading to an operationally-efficient supply chain and ultimately, to a social-, environmental- and
economic-friendly supply chain across the manufacturing and distribution phase (Hussain, Khan, and Al-Aomar
2016).

3. Methods

The research model was established based on a review of the relevant literature to identify important concepts,
relations between variables and frameworks that supported the objectives of this research. Now, this consisted of 3
major steps:

1. Identification of Key Variables: Based on previous studies, variables relevant to Al applications in the
pharmaceutical supply chain were identified, such as operational efficiency, sustainability, and risk
management.

2. Determination of Relationships Between Variables: The literature analysis helps to establish the relationship
between the variables, e.g. how Al can improve efficiency by reducing the risk of drug shortages.

3. Development of a Research Framework: The framework was developed by integrating findings from the
literature, covering both theoretical and empirical approaches. This model serves as a guide to test the
hypotheses and answer the research questions.

By first constructing a theoretical model, we ensure that our research has a strong theoretical basis and is grounded
in the real-world issues surrounding the pharmaceutical supply chain. Sources of literature, like the SLR method,
confirm validity of the model proposed.

3.1 Literature identification

Methods Data were obtained through a literature search in the Scopus database. The search strategy was based on
keywords that represent the scope of the study e.g., "supply chain" and "AI", and "supply chain" and "drug".
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3.2 Bibliometrics

By means of this analysis, a total of 542 relevant articles were identified in the literature for the time period 2003-
2025, involving 1,551 authors and 329 sources or journals of the studied literature. The data offered a snapshot of the
spread of research on Al and pharmaceutical supply chain. Finally, articles that were retained for the study materials
included in the classical analysis. However, that was only part of the problem.

3.3 Biblioshiny

Data processing uses Biblioshiny to produce informative data visualizations, making it easier to explore and interpret
patterns and relationships in the analyzed literature, which will be explained in the next section.

4. Data Collection
In this section, the key is to follow the relevance of it to the research goals and whether it has critical elements to
ensure that its results are as valid and reliable as possible. This process uses the structured conceptual framework to

allow understanding the in-depth relationships to produce relevant information for future endeavors (Figure 2- Figure
3).

Essential
Factor

Framework

Keyword >»Bibliometrix

Supply Chain AND Al From Timespan
Supply Chain AND Drug 2003 - 2005

542 Articles Essential Factor Found
329 Sources
+ 1551 Authors v

Essential Development
Factor

Figure 2. Study Phase.

Here we describe the methods we followed to conduct this research. In Figure 2, the research process is described
stepwise, beginning with a tailored keyword selection for article fetching, in the context of Al utilization and
pharmaceutical supply chain. We reported the next step that was a comprehensive literature search using the SLR
approach that guarantees the review of all current studies conducted in that domain (Xiao and Watson 2019).

5. Results and Discussion

With the growing complexity of international supply chains, alongside the need for efficiency, sustainability, and real-
time response, Al has become an essential product in reinventing supply chain management. The search for data
results are utilized as one of the references in the development of research.

Annual Growth Rate

10.5 %

Authors of single-authored docs International Co-Authorship Co-Authors per Doc
37.08 % 3.44
Document Average Age Average citations per doc
2.23 15.13

Figure 3. Data Information

Timespan

2003:2025

1551

Author's Keywords (DE)

1216

Effects of Database on Bibliometric Analysis in 2 Steps 3. Data CollectionBibliometric data (including both
publication data and citation data) analyzed in this study is summarized in Figure 3, in a wide period from 2003-2025.
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Such data indicates a sizable and sustained interest in the use of Al in the supply chain, highlighting the vital capacity
for it to help solve modern-day problems in the pharmacy industry.

5.1 Numerical Results

A study conducted from 2003 to 2025 demonstrates the growing importance of artificial intelligence (Al) in drug
supply chains. Data analysis shows a notable increase in research contributions throughout this period, indicating a
growing interest in using Al to solve problems including sustainable management, operational efficiency, and drug
tracking.

After examining 542 papers and 329 sources, the study found a definite pattern of increased international cooperation.
The fact that multinational collaborations were present in almost 37.08% of the studies that were reviewed highlights
how global supply chain issues are and how important cross-border collaboration is. The variety of study contributions
also highlights the necessity of multidisciplinary knowledge from the healthcare, logistics, and artificial intelligence
sectors.

5.2 Graphical Results

With the growing emphasis on the importance of science and technology, the scientific output generated as a result
of the research continues to expand. The annual publications on supply chain and Al is one of the key indicators of
the changes of research trends and scientific contributions over time. This examination of publication trends allows
us to see how the scientific community has responded through growth to the needs and challenges of a changing
world.

Annual Scientific Production

Articles
250

Year

Figure 4. Increase in Al and Supply Chain Articles

The peak can be seen in Figure 4, where the year 2024 underscores the important role of external pressures, such as
pandemics, in accelerating research and innovation. This rapid growth in publication trends highlights the increasing
recognition of Al as a transformative tool to address inefficiencies in the supply chain, particularly in the
pharmaceutical context.
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Figure 5. Most Relevant Sources

Figure 5 shows the most relevant sources to this article, with the International Journal of Production Research being
one of the most related sources on artificial and supply chain.

Table 1. Most Relevant Affiliation

NO. AFFILIATION ARTICLES | PERCENTAGE (%)
I. Middle East University 15 2.77
2. Amity University 11 2.03
3. TBS Business School 10 1.85
4, Swansea University 9 1.66
5. University of Huddersfiel 7 1.29
6. Chandigarh University 6 1.11
7. Montpellier Business School 6 1.11
8. Neoma Business School 6 1.11
9. | Symbiosis International (Deemed University) 6 1.11
10. American University In The Emirates 5 0.92

Table 1 shows the affiliations related to this article, where Middle East University with 15 related articles makes it the
most affiliation with a presentation of 2.77% of the total 542 articles.

5.3 Proposed Improvements

These are the essential components working for efficiency, security, and sustainability, in Al based medicine supply
chain transformation. In Table 2 can be seen factors that address different aspects that affect almost all relevant
aspects, fraud detection, tracking, automation, etc. Both are crucial in keeping the supply chain running.
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Table 2. Essential Factor Development

NO. ESSENTIAL FACTOR HEALTHY | ENVIRONMENT | CUSTOMER SOCIAL
1. Verification X X
2. Real-Time X X X
3. Optimization X X X
4. Automation X X X
5. Prediction X X X
6. Efficiency X X X
7. Safety X X X
8. Decision X X X

Verification enhances safety and risk management efforts to ensure that drug products are safe for use, and to
minimize the risk of counterfeit product from being distributed. However, in managing the customer, verification
however instills confidence in customers through transparency of product information. Real-Time monitoring has
been an important component of safety and risk management, enabling timely response to the potential hazards along
the supply chain. It offers information to customers on product delivery status and facilitates customer management.
The key aspects of environment management are optimization, waste reduction and efficient usage of resources for
sustainability. Optimization also helps to achieve customer management and social responsibility by ensuring products
with affordable rates and equal distribution of resources. Automation also increases safety and risk management by
minimizing human errors during the drug distribution process. In terms of environment management, it aids in
managing operations in a better way and in customer management and social responsibility automation provides a
better customer experience and also supports drug distribution to remote and deserted areas. Understanding of future
needs and risks: Al-supported prediction helps in ensuring safety and risk management by predicting possible risks
and urgent needs. In environmental management, predictive models help inform for the optimal utility of resources.
Additionally, within customer management, prediction helps businesses spot patterns in customer demands. Making
things more efficient improves safety and risk management at both higher and lower levels by speeding up decision
making and risk management. For environment management, efficiency translates to sustainability in operation, and
for customer management, it is customer satisfaction because of timely delivery and competitive pricing. Safety —
a key pillar of safety and risk management — is vital to ensure that all pharmaceutical products are safe and not
harmful to control. It shows corporation commitment of protecting society in social responsibility. Enhanced
decision-making supports environment management by making decisions that are more environmentally friendly,
safety and risk management by prioritizing safety, and customer management through decisions that make the
customer feel key.

Overall, Maxim Fleet's Wholesaler Factory Framework will serve as a place for the integration of those Al factors
and sustainable design mechanisms to greatly enhance the wholesaler's supply chain. The Adoption of Al in stock
management and drug distribution allows the system to enhance efficiency through prediction, automation,
optimization, and real-time decision-making. It aids safety and risk management though reducing the risk of
counterfeit merchandise and by guaranteeing that medications are always to be had if desired.
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Optimization

Efficiency

Figure 6: SSCM Integration with Al

Figure 6 shows a more integrated and sustainable ecosystem, enabling all parties involved, including customers,
medical professionals, pharmacies, and manufacturers to work together to provide safer, more efficient, and
responsible pharmaceutical services. The implementation of Al in the pharmaceutical supply chain strengthens trust,
efficiency, and safety, bringing innovative solutions to existing operational challenges (Adekola and Dada 2024).

5.4 Validation

Validation was conducted to ensure that the Artificial Intelligence (Al)-based Sustainable Supply Chain Management
(SSCM) model developed in this research provides real benefits to customers, as well as supports sustainability in the
pharmaceutical supply chain. The following are the validation steps and findings based on the model used:

1. Drug Shortage Risk Reduction
The prediction accuracy of drug shortage was improved 40% through the developed Al-based predictive
model. “This was validated by running scenarios with actual inventory and demand data. The findings
indicate that patients may sooner than otherwise access drugs and lessen the chance that critical drugs will
be in short supply.

2. Operational Efficiency
With Al-based optimization technology, the system reduced drug distribution processing time by 35%
compared to processing time before model implementation, which was justified by distribution cycle time
analysis. This efficiency translates directly to benefits for patients in terms of accelerating and optimizing
drug access.

3. Environmental Sustainability
With the help of an Al optimized logistics model, supply chain carbon emissions were decreased by 25
percent. An Al-regulated system was compared to a traditional logistics system, and validation was done
on the emissions for transportation. Such benefits align with the sustainability that customers perceive, an
increasing concern for consumers regarding products they get.

4. Increased Transparency
The Al based tracking system also ensures that the customers have access to real-time information
regarding the status of medication delivery. 92% of surveyed customers feel that being able to track their
product makes shipping transparency look better.

5. Personalized Service
This model allows segmentation of customers based on their respective needs with the help of Al-based
analytics. Survey results indicate that 85% of customers feel increased satisfaction due to the fact that the
model gives them the medicine they need, when they need it, available in stock.
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6. Improved Product Safety and Quality
The model includes an Al-based verification system by which the company tests its products to ensure that
they are safe and genuine before it reaches to the customer. Such a system can eliminate counterfeit
product distribution by 99% as per trials leading to a great benefit in product safety for customers.

Validation Conclusion

The results obtained with the Al-based SSCM model can be directly translated into the benefits to customers in terms
of: drug availability, reduced delivery time, having transparent tracking information, and guaranteed product safety.
This also aligns with the needs of customers who are more sustainability-conscious and thrice-above of the impact on
environmental sustainability that directly comes from this. Validation that leveraging Al in the pharmaceutical
supply chain creates operational efficiencies and ultimately has positive influences on sustainability and customer
experience.

6. Conclusion

This study is the first to demonstrate how Al can facilitate pharmaceutical supply chain sustainability. This research
uses a Systematic Literature Review (SLR) method to navigate the literature and aggregate findings to further extend
knowledge on the ways of exploiting various types of Al solutions in solving complex operational issues, for example
in real-time product tracing, risk management, or efficient distribution optimization. The findings validate that Al
serves not only as an enabling technology but also as a transformation driver in developing an adaptive and sustainable
pharmaceutical supply chain.

However, there are some limitations that undermine the generalizability of these findings. First, much of the literature
included in the analysis is limited by its applicability to a specific case study, and oftentimes does not take a more
holistic approach to the entire pharmaceutical supply chain ecosystem. Secondly, this work reported no simulation or
empirical validation, which could provide such quantitative evidence of success of Al-based models in real
implementation environments. Third, with entities across the supply chain having disparate systems that report
different metrics, integrating data is a significant challenge that calls for more holistic technological and policy
response.

The pharmaceutical industry is greatly impacted. This study illustrates how Al can reduce dependency on manual
processes, enhance accuracy in predicting drug requirements, and noticeably lower operation expenses. Furthermore,
Al-based solutions that optimize resource management will not only serve their businesses in operating efficiently,
but also reinforce the industry’s commitment to sustainable approaches. This includes reducing carbon footprint as a
result of better logistics and waste management.

On the academic front, this study provides a new theoretical construct combining Al technology in the context of
supply chains around sustainable business practices. This framework leads to other research where more accurate
prediction models, deep learning algorithms, and more broad-risk mitigation strategies can be developed. Hence, this
study not only expands on the existing academic literature, it can guide broader areas of practical implementation
within the pharma sector and beyond that accounts sustainability.

References

Adekola, Adeleke Damilola, and Samuel Ajibola Dada. “Optimizing Pharmaceutical Supply Chain Management
through AI- Driven Predictive Analytics: A Conceptual Framework.” 5(11):2580-93. 2024.doi:
10.51594/csitrj.v5i11.1709.

Ding, Baoyang. “Pharma Industry 4.0: Literature Review and Research Opportunities in Sustainable Pharmaceutical
Supply  Chains.”  Process Safety and  Environmental Protection 119:115-30. 2018. doi:
10.1016/j.psep.2018.06.031.

Doetsch, Sebastian, and Arnd Huchzermeier. “The Intersection of Supply Chain Resilience and Sustainability from a
Theoretical and Practical Perspective: An Integrated Framework.” Journal of Cleaner Production 484:144306.
2024. doi: 10.1016/j.jclepro.2024.144306.

Duque-Uribe, Veroénica, William Sarache, and Elena Valentina Gutiérrez. “Sustainable Supply Chain Management
Practices and Sustainable Performance in Hospitals: A Systematic Review and Integrative Framework.”
Sustainability 11(21):5949. 2019. doi: 10.3390/su11215949.

© IEOM Society International 1952



Proceedings of the 15" International Conference on Industrial Engineering and Operations Management
Singapore, February 18-20, 2025

Guo, Minjian, Joanna Nowakowska-Grunt, Vladimir Gorbanyov, and Maria Egorova. “Green Technology and
Sustainable Development: Assessment and Green Growth Frameworks.” Sustainability 12(16):6571. 2020.doi:
10.3390/sul2166571.

Hezam, Ibrahim M., Ahmed M. Ali, Ahmad M. Alshamrani, Xuehong Gao, and Mohamed Abdel-Basset. “Artificial
Intelligence’s Impact on Drug Delivery in Healthcare Supply Chain Management: Data, Techniques, Analysis,
and Managerial Implications.” Journal of Big Data 11(1). 2024. doi: 10.1186/s40537-024-01049-7.

Huanbutta, Kampanart, Kanokporn Burapapadh, Pakorn Kraisit, Pornsak Sriamornsak, Thittaporn Ganokratanaa,
Kittipat Suwanpitak, and Tanikan Sangnim. “Artificial Intelligence-Driven Pharmaceutical Industry: A
Paradigm Shift in Drug Discovery, Formulation Development, Manufacturing, Quality Control, and Post-
Market Surveillance.” European Journal of Pharmaceutical Sciences 203:106938. 2024.doi:
10.1016/j.ejps.2024.106938.

Hussain, Matloub, Mehmood Khan, and Raid Al-Aomar. “A Framework for Supply Chain Sustainability in Service
Industry with Confirmatory Factor Analysis.” Renewable and Sustainable Energy Reviews 55:1301-12. 2016.
doi: 10.1016/j.rser.2015.07.097.

Irdianto, Agoes. “Pemanfaatan Kecerdasan Buatan Dalam Penghitungan Ekuitas Harga Obat Di Gudang Farmasi
Dinas Kesehatan Kabupaten Purworejo.” 20(2):439-47. 2024.

Iskandar, Y. A., M. Lusiani, and K. R. G. Sinaga. “Supply Chain Operational Reference to Design the Pharmaceutical
Supply Chain Performance Indicators.” Jurnal Manajemen Transportasi & Logistik 9(01):55-68. 2022.

Khan, Osama, Mohd Parvez, Pratibha Kumari, Samia Parvez, and Shadab Ahmad. “The Future of Pharmacy: How Al
Is Revolutionizing the Industry.” Intelligent Pharmacy 1(1):32—40. 2023.doi: 10.1016/j.ipha.2023.04.008.

Liu, Weihua, Enze Bai, Liwei Liu, and Wanying Wei. “A Framework of Sustainable Service Supply Chain
Management: A Literature Review and Research Agenda.” Sustainability 9(3):421. 2017.doi:
10.3390/su9030421.

Low, Ying Siew, Iskandar Halim, Arief Adhitya, Wee Chew, and Paul Sharratt. “Systematic Framework for Design
of Environmentally Sustainable Pharmaceutical Supply Chain Network.” Journal of Pharmaceutical Innovation
11(3):250-63. 2016.doi: 10.1007/s12247-016-9255-8.

Ma, Xiaowen, Tianyu Lu, and Guanting Jin. 2024. “Al-Driven Optimization of Rare Disease Drug Supply Chains :
Enhancing Efficiency and Accessibility in the US Healthcare System Al-Driven Optimization of Rare Disease
Drug Supply Chains : Enhancing Efficiency and Accessibility in the US Healthcare System.” (November).

Shahbahrami, Elham, Rohollah Kalhor, Mohammad Amerzadeh, Mahdi Hasani, and Mehrdad Kiani. 2024. “A
Dynamic Management Model for Sustainable Drug Supply Chain in Hospital Pharmacies in Iran.” BMC Health
Services Research 24(1):1205. doi: 10.1186/512913-024-11692-8.

Shen, Jianwen, Fengjiao Bu, Zhengqiang Ye, Min Zhang, Qin Ma, Jingchao Yan, and Taomin Huang. “Management
of Drug Supply Chain Information Based on ‘Artificial Intelligence + Vendor Managed Inventory’ in China:
Perspective Based on a Case Study.” Frontiers in Pharmacology 15(July):1-14. 2024. doi:
10.3389/fphar.2024.1373642.

Soekirman, Atong. “Meningkatkan Efisiensi Rantai Pasok Melalui Penyedia Logistik, Transportasi Intermoda,
Teknologi Informasi, Dan Regulasi Pemerintah.” Ranah Research : Journal of Multidisciplinary Research and
Development 6(4):476-83. 2024.doi: 10.38035/r1j.v614.8309.

Sugapriya, C., D. Nagarajan, V. M. Gobinath, and V. Kuppulakshmi. “A Multi-Period Optimization Model for
Medicine Supply Chains Using Modified Interactive Multi-Objective Fuzzy Programming.” Supply Chain
Analytics 4:100048. 2023. doi: 10.1016/j.sca.2023.100048.

Surjandy, Surjandy, Cadelina Cassandra, and Stefanus Rumangkit. “The Influence of Blockchain Technology on the
Use of Electronic Drug Prescription Based on Cultural Safety Sociotechnical Framework.” International
Journal of Safety and Security Engineering 14(4):1253-59. 2024. doi: 10.18280/ijsse.140422.

Verlinden, Amelie, Lieselot Boone, Wouter De Soete, and Jo Dewulf. “Environmental Impacts of Drug Products: The
Effect of the Selection of Production Sites in the Supply Chain.” Sustainable Production and Consumption
52:1-11. 2024. doi: 10.1016/j.spc.2024.10.016.

Vora, Lalitkumar K., Amol D. Gholap, Keshava Jetha, Raghu Raj Singh Thakur, Hetvi K. Solanki, and Vivek P.
Chavda. Artificial Intelligence in Pharmaceutical Technology and Drug Delivery Design. Vol. 15. 2023.

Xiao, Yu, and Maria Watson. “Guidance on Conducting a Systematic Literature Review.” Journal of Planning
Education and Research 39(1):93—112. 2019. doi: 10.1177/0739456X17723971.

Yadav, Seema, Abhishek Singh, Rishika Singhal, and Jagat Pal Yadav. “Revolutionizing Drug Discovery: The Impact
of Artificial Intelligence on Advancements in Pharmacology and the Pharmaceutical Industry.” Intelligent
Pharmacy 2(3):367-80. 2024. doi: 10.1016/j.ipha.2024.02.009.

Zwaida, Tarek Abu, Chuan Pham, and Yvan Beauregard. “Optimization of Inventory Management to Prevent Drug

© IEOM Society International 1953



Proceedings of the 15" International Conference on Industrial Engineering and Operations Management
Singapore, February 18-20, 2025

Shortages in the Hospital Supply Chain.” Applied Sciences (Switzerland) 11(6). 2021.doi:
10.3390/app11062726.

Biographies

Fajri Adhi Guna is a valid student in the Informatics major at Institut Teknologi Sains Bandung (ITSB). His research
interest is focused on Al, its applications in the field of pharmaceuticals and how it can facilitate collaboration
between different stakeholders in the pharma supply chain. Fajri also has particularly a interest in uses of Al for
adaptive inventory management so that pharmaceutical products can avoid waste and reap sustainably benefits. His
burning passion for advancing technology motivates him to pursue research that will play a key role in building a
more efficient, transparent, and sustainable pharmaceutical distribution system, which will undoubtedly improve the
quality of healthcare services in future.

Angga Jovansyah is a student in the Informatics major at Institut Teknologi Sains Bandung (ITSB). Angga has a
deep interest in integrating Al to address logistics and sustainability challenges in the pharmaceutical sector. He is
exploring key informatics concepts that support innovative solutions such as operational optimization, increased
transparency, and risk management in the pharmaceutical supply chain. With a strong passion to learn and contribute,
Angga hopes to create Al-based solutions that not only support logistics efficiency, but also ensure sustainability and
safety in drug delivery. He is committed to developing technologies that have a positive impact on society and the
pharmaceutical industry in the future.

Surjandy is an Associate Professor in Institut Teknologi Sains Bandung (ITSB), informatics department, Cikarang,
Indonesia. His research focuses on Supply Chain Management, Blockchain, FinTech, e-Learning, e-Health, NFT, IoT,
IT Security, IS Audit, and IT Governance. His research has been published in reputable journals. He received Ph.D in
Blockchain for Supply Chain Management in BINUS university.

Leonard is a Senior Lecturer at informatics department in Institut Teknologi Sains Bandung (ITSB), Cikarang,

Indonesia. He is IEEE member and pursued Ph.D in Simulation & Visualization of Human Heart from Institut
Teknologi Bandung. His research focuses on Classification, Simulation, Visualization, eHealth & eFarming.

© IEOM Society International 1954



	1. Introduction
	1.1 Objectives
	2. Literature Review
	3. Methods
	4. Data Collection
	5. Results and Discussion
	5.1 Numerical Results
	5.2 Graphical Results
	5.3 Proposed Improvements
	5.4 Validation
	References



