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Abstract: This study proposes a discrete optimization model to minimize the organ recovery time in an Organ Procurement 
Organization (OPO) by grouping its associated hospitals and transplant centers into several clusters, based on their available 
organ recovery groups. Typically, the OPO covers a relatively large geographical area to recover organs from donors and 
deliver them to the recipients. Organs and/or tissues need to be transplanted within their viable time. Therefore, a discrete 
optimization model is proposed, based on the 𝑝-median approach to identify optimal locations of the organ recovery groups 
to recover the organs within a desired time interval. Three heuristic solution approaches, such as Multi-start Fast Interchange 
(MFI), Simulated Annealing (SA), and Lagrangian Relaxation Algorithm (LRA), are applied to solve the 𝑝-median clustering 
problems. Numerical examples are tested to identify a better solution approach in terms of a set of Key Performance 
Indicators (KPI), such as elapse time, Silhoutte index, and objective function value. The experimental results indicate that the 
MFI approach is effective to find an initial solution in the shortest possible time. To find a non-dominant optimal solution, 
the LRA is outperformed from the initial solution. In the future, the experimental results will be compared with real data to 
ensure the effectiveness of the proposed model. 
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1. Introduction 
 

The increasing success rate in organ transplantation has led to the growth in the number of waiting candidates for 
organ transplantation. In the United States, the United Network for Organ Sharing (UNOS) keeps track of the donor and 
recipient candidates, and they claim that more than 114,000 patients are waiting for organ transplantation. According to their 
records, a new name is added in the waiting list every 10 minute. On the other hand, the organ supply is below the expected 
level. As a result, 18 people on average die every day while waiting for an organ in the U.S. In New York State, only 19% of 
the population over 18 years old have been registered for the donation while it is 43% nationwide (New York Organ Donor 
Network, 2012). Therefore, the effective utilization of donated organs needs to be ensured to reduce the organ shortage 
between supply and demand in the New York State. 

The organ allocation system follows a three-tier hierarchical system where the U.S. is divided into 11 geographic 
regions; i.e., these regions are further divided into 59 Organ Procurement Organizations (OPOs). Typically, in the New York 
metropolitan areas, an OPO needs to serve culturally and ethnically diverse population of more than 10 million people and 
work closely with many transplant centers and hospitals to coordinate organ, tissue, and eye donations for transplantations in 
their region (U.S. Department of Health and Human Services, 2012).  

Two main allocation systems have been developed by the UNOS in the past, such as (1) allocating organs to patients 
with higher priority at the same locale; and (2) allocating organs to patients with the greatest medical need regardless of their 
locations. In the current practice, a procured organ is offered first at the local level, then regionally and nationally (Kong, 
2005). The purpose of giving allocation priority to the local level is to increase the donor-recipient transplantation efficiency 
by reducing the organ transportation time which ultimately reduces the Cold Ischemia Time (CIT). It has been reported that 
the duration of dialysis is another risk factor for graft and patient survival (Wolfe et al., 1999; Meier-Kriesche et al., 2000). 
Therefore, systematic coordination among the OPOs, transplant centers, and hospitals is necessary to identify the concerns 
regarding procurement, allocation, and transplantation of a donated organ under the geographic area of a particular OPO. 
However, there is ambiguity over effective collection of organs under regional configuration. In addition, when an organ is 
harvested, it starts losing its viability although the viability rate is organ-specific and its measured unit is the CIT. The CIT is 
defined as the time lag between the harvest and transplantation of an organ. Thus, it reduces organ viability and 
transplantation success rate. The Center for Organ Recovery and Education (CORE, 2012) claims that except corneas, the 
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