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Purpose: Given the importance of the key issue of health, developing a sustainable pharmaceutical supply
chain to provide timely and quality services is essential. One of the challenges in the pharmaceutical
supply chain is the perishability of drug products. In this regard, developing strategies to ensure drugs
spend less time in the distribution cycle and are made available to patients promptly is of great importance.

Design/methodology/approach: In this article, considering a three-level supply chain including a main
distributor, a set of sub-distributors, and pharmacies, a novel approach to pharmaceutical supply chain
integration through the development of a shared warehousing strategy has been addressed. Mathematical
modelling has been conducted in both integrated (with shared warehousing strategy) and non-integrated
forms. Due to the complexity of the integrated mathematical model, the problem has been solved using the
Particle Swarm Optimization (PSO) algorithm to evaluate the model's performance in small, medium, and
large scales.

Findings: The supply chain cost in the integrated model improves as the problem scale increases. Based
on the results, the difference between the integrated and non-integrated models is minimal at small scales,
but as the problem scale grows, the objective function shows an improvement of up to 18.5%. One of the
favourable outcomes of the integrated model is the reduction in the average order cycle time, which stems
from consolidating orders in shared warehouses and increasing the exit rate of drugs from warehouses due
to the aggregation of pharmacy demand.
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Practical implications: One of the key reasons for the success of this strategy in the study was the
reduction of inventory redundancy and optimal utilization of space and resources. By centralizing
inventory in a shared warehouse, distributors can reduce leasing, manpower, and transportation costs.
Additionally, the geographical location of the warehouse has decreased delivery time and enhanced
operational efficiency. The numerical results of the study confirm that the proposed strategy can be
regarded as an approach that integrates environmental and social considerations alongside economic
factors. The effectiveness of this strategy is attributed to the reduction in the storage time of
pharmaceutical products, decreased levels of expired inventory, the benefits of economies of scale, and the
timely response to healthcare needs.

Originality/value: The implementation of the shared warehousing strategy has been introduced as a novel
approach to integrating the pharmaceutical supply chain.
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Fig. 4. Structure of particle optimization algorithm
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Table. 4. Information related to various dimensions
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Table. 6- The result of solving integrated and non-integrated model
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Table.7- Optimal values of period length and objective function for integrated and non-integrated model for problem number 9
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Table 8- Optimal values of average order cycle time and objective function of integrated model and comparison with non-integrated
model for problem number 9
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