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Supply chain network design; The blood supply chain plays an essential role in the health supply chain network, especially when
Quality of products; a disaster occurs, the need for a sufficient blood supply chain to improve the condition of patients
LP- metric algorithm. increases greatly. Therefore, paying attention to the existing requirements in the network design

plays an important role in improving the service sector as much as possible. Blood transfusion is a
complex process that carries the risk of reduced quality at every step, from donors to patients.
Therefore, maintaining a high quality of blood products is crucial in the supply chain. Additionally,
the transportation of blood products is costly due to specialized equipment. This paper presents a
bi-objective model for designing a blood supply chain network. The first objective is to minimize
costs, while the second objective is to maximize the quality of the blood products. A preliminary
model is introduced, taking into account critical parameters. The proposed method is tested and
validated through a case study of a blood network. The results show that the cost objective function
is 42 units for small problems and 664 units for medium problems, while the objective function for
blood quality is also considered in the same solutions. The LP- metric algorithm provides
acceptable Pareto solutions, with efficiency of 1678 units for small problems and 24392 units for
medium problems. In the case of small problems, all donors go to the main center, while for
medium problems, temporary centers are established in addition to the main centers during certain
time periods.

Extended Abstract

1. Introduction

he perishable nature of blood products should be taken into consideration throughout the entire blood supply chain,

including production and transportation, especially during transportation. It is important to be cautious during

transportation because blood products have a limited time life. Using improper storage devices can increase the risk of
bacterial contamination, decrease the viability of blood products and ultimately lower their quality. Therefore, this study aims
to minimize overall costs, such as building blood centers, establishing temporary facilities, and transportation costs, while
maximizing the quality of blood products. To achieve it, a mixed integer linear programming (MILP) model is proposed.
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2. Modeling and formulation

In this section, we introduce a mathematical model called bi-objective mixed integer programming (MIP) model. The
model aims to achieve two objectives: minimizing overall costs and maximizing the quality of the products being transferred.
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3. Implementation of the model and analysis

In order to validate the accuracy of the presented model, two problems with small and medium scales respectively with
the dimensions (JI[*[3[*|K|*|T[*|H|*|D[*|E|= 4*3*3*2*3*2*2) and (JI|*|J[*|K|*|T[*|H|*|D|*|E|=14*15*6* 8*11*4*2) has been
solved by Games software.

In Figure 3, out of the three possible locations for establishing main centers, only the first location was chosen for blood
collection. Temporary centers were not selected. As a result, donors only go to main center number 1 to meet the demand in
all periods. Additionally, mini refrigerators are sufficient for transporting blood packages to hospitals, eliminating the need
for cold boxes. There is no spoiled blood during transport, so there is no need to transfer blood from hospitals to destruction
centers at any time.

[1.11]

Figure 1 The final solution to the problem in small dimensions

In Figure 4, out of the six possible locations for main centers, the first, fourth, and fifth locations were chosen. The first
and fourth temporary centers were also selected to partially meet the demand in the second and third periods. Donors still go
to main center number 1 to meet the remaining demand in these two periods and other periods. Again, mini refrigerators are
used to transport blood packages to hospitals, and there is no spoiled blood during the supply chain, leading to no transfer of
blood from hospitals to destruction centers.
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Figure 2 The final solution to the problem in mid dimensions
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4, Conclusion

This research paper introduces a comprehensive three-level MILP model that encompasses the collection and distribution
stages. The goal is to ensure the efficient provision of high-quality blood for patients in a healthcare system. To achieve this,
a bi-objective model is developed, aiming to minimize total costs while maximizing the quality of blood products during
transportation. The model also takes into account two different storage technologies and determines their optimal allocation
to different blood products.

The findings indicate that using mini refrigerators alone is sufficient for transporting blood packages to hospitals,
eliminating the need for cold boxes. Moreover, by carefully managing the longevity of the blood packs and addressing the
possibility of spoilage, all hospitals' demands are met promptly. As a result, there is no spoiled blood transferred to any
destruction centers.
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