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Purpose: In addition to its inherent impact on the health section, the distribution of pharmaceutical
products has also an economic aspect. This paper aims to design a supply chain for pharmaceutical
distribution companies so that they have the best coverage and performance at the lowest cost.

Design/methodology/approach: An operations research model has been developed based on
minimizing distribution costs and construction costs to address the problem. The model’s constraints
included the rules governing the national pharmaceutical supply chain. Due to the complexity of the
model and the high dimensions of the problem in real conditions, the model has been solved using a
two-tier genetic algorithm in combination with priority-based coding and the K-medoids clustering
method. To optimize the performance of the algorithm, the parameter tuning of the Taguchi method
has been used.

Findings: Clustering demand points from 429 to 50 centers had less than 1% implication on the total
costs. Distribution costs might even grow in optimal designs, however, the total cost was reduced by
36%. Optimal points for distribution centers were located and an optimal distribution plan for goods
was recommended for a company distributing 239 types of pharmaceutical products.
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Research limitations/implications: In this paper, only costs were considered due to establishing new
distribution centers and dispatching goods. In future studies, inventory costs can be considered either.
Also, there may be more legal aspects that have not been considered such as the minimum number of
distribution centers.

Practical implications: To evaluate the efficiency of the model in practice, a case study was
implemented on the drug distribution company, i.e., Adorateb. For the studied company, an
appropriate distribution network, as well as an optimal distribution pattern of drugs, were identified
and compared in terms of cost with the current situation of the company. The recommended optimal
location relative to the current situation indicated a significant reduction in costs.

Social implications: Designing supply chains strongly influences the performance of the
pharmaceutical supply chain. By reducing costs through optimal network design, while covering
demand requirements, a society may have sustainable access to pharmaceutical products in a long
term.

Originality/value: The main innovation of this paper is the recommendation of a mathematical model
for designing a pharmaceutical distribution network while considering real supply chain national
regulations along with a hybrid solution approach that can handle real-size problems. The
applicability of the model and the solution approach were verified by a case study.

Keywords: Pharmaceutical distribution network design, Case study, Two-tier genetic algorithm,
Priority-based coding, Clustering
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Fig.1- The method of drug distribution throughout the country
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Fig.2- General structure of a tow-tier genetic algorithm
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Fig.12 — ANOVA test based on silhouette factor for 30, 40, 50 and 60 clusters
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Fig.13 — Data clustering with MATLAB software
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Table 2 - Selected factors and levels to tune the parameters of the internal algorithm
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Fig.14 — Results of parameter tuning by Taguchi method
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Fig.15 — Algorithm performance for distribution cost
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Fig.16 — Comparison between costs of current and optimal modes
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Table 3 —Cost change in current and optimal conditions
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Fig.17 — Location of branches in current and optimal situation
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Table 4-Comparing the distance between demand centers and active branches in optimal and existing conditions
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Fig.18 — Cost trend according to the constructible branches
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Fig.19 —Effect of the number of clusters on current and optimal costs
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Table ¢ —Cost change according to the number of clusters for current and optimal statuses
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Table " —Changes in cost due to clustering category compared to the current situation
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Fig.20 —Impact of number of clusters on the cost of establishment for current and optimal statuses
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Fig.21 — Impact of number of clusters on total cost in current and optimal modes
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Table 7 — Percentage change of total cost according to the number of clusters for both current and optimal status modes
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Table 8 —Changes in total cost due to change in clustering category for optimal state compared to the current
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Table 9 - Solution time trends based on the number of clustering centers
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