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PROBLEM/RULE-BASED MODEL/SIMULATION/BLOOD UTILIZATION

Blood allocation is a critical task in managing limited blood products to meet
the uncertain demand from the patients. However, an inappropriate blood allocation
will affect blood shortage and outdated occurring in the hospital. Currently, the blood
allocation from the Regional Blood Center to the hospitals in Thailand is based on
skills and experiences of personnel. Thus, applying related factprs in blood
operations management to develop a blood allocation procedure could result in a
better method and it can reduce the blood shortage and outdated rates in the system.

The development of a blood allocation model for Regional blood Centers in
Thailand is aimed to construct systematical blood allocation models and to develop a
prototype system to support decision-making in the blood allocation. The blood
allocation models were developed by applying rule-based decision method to conduct
appropriate blood allocation conditions. The proposed blood allocation models
incorporated 7 procedures including, 1) current allocation; 2) shortage-based
allocation; 3) demand-based allocation; 4) stock level-based allocation; 5)
crossmatched release period-based allocation; 6) hospital performance level-based

allocation; and 7) hybrid allocation. The objective of each model is to allocate red



blood cells unit to the hospitals according to the appropriate blood age ranges. The
models were tested by simulation method with 1 year dataset in order to evaluate the
blood shortage and outdated rates in the system. The shortage assessment results of
the models compared with the current allocation stated that the proposed models
yielded the shortage reduction in 5.95%, 14.39%, 8.76%, 8.05%, 9.41%, and 18.40%,
respectively. Moreover, the blood outdated assessment results of the proposed
models compared with the current allocation yielded the outdated reduction in
11.70%, 17.33%, 13.26%, 20.95%, 27.89%, and 34.77%, respectively. The
assessment of the blood allocation models indicated that the hybrid allocation model
yielded the best results, which can reduce the blood shortage rate by 18.40% as well
as reducing the blood outdated rate by 34.77% compared to the current allocation
system.

Furthermore, a prototype system of the blood allocation . models was
developed to support decision-making in the blood allocation. The blood allocation
models were constructed as algorithms of the system to operate the blood allocation
tasks as well as the related functions including, inventory management, blood storage,
hospital information management, blood requisition processing, and reports. Finally,
the prototype of the blood allocation system can be used a mechanism for supporting

decision-making in the blood allocation procedure more systematically.
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