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Variables 

𝑦𝑦𝑖𝑖𝑡𝑡 Order quantity at hospital i in period t  𝑆𝑆𝑖𝑖 Target inventory level at hospital i 

𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡  Inventory level of hospital i for blood units with 
shelf life m at the beginning of period t 

𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡  Inventory level of hospital i for blood units with 
shelf life m at the end of period t 

𝑎𝑎𝑖𝑖𝑖𝑖𝑡𝑡  Quantity of blood unit with shelf life m used to 
fulfil demand at hospital i in period t  

𝑓𝑓𝑖𝑖𝑡𝑡 Quantity of shortage amount at hospital i in 
period t  

𝑉𝑉𝑖𝑖𝑡𝑡 Total inventory of hospital i at the end of 
period t 

𝜎𝜎𝑖𝑖𝑡𝑡 Quantity of outdated blood units in hospital i at 
the end of period t  

𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡  Quantity of blood units with shelf life m will be 
delivered from hospital i to hospital j in case of 
shortage in period t 

𝐸𝐸𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘𝑡𝑡  Quantity of blood units with shelf life n will be 
delivered from blood center k to hospital i in case 
of shortage in period t 

𝑍𝑍𝑘𝑘𝑘𝑘𝑡𝑡  Quantity of fresh blood units will be delivered 
from blood center k to hospital i in period t 

𝐹𝐹𝑉𝑉𝑘𝑘𝑡𝑡 Total inventory of blood center k at the end of 
period t 

𝐷𝐷𝐷𝐷𝑘𝑘
𝑡𝑡  Quantity of outdated blood units in blood 

center k at the end of period t  
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑘𝑘𝑘𝑘𝑡𝑡  Inventory level of blood center k for blood units 

with shelf life n at the beginning of period t 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑘𝑘𝑘𝑘𝑡𝑡  Inventory level of blood center k for blood units 
with shelf life n at the end of period t 

𝐷𝐷𝐷𝐷𝐷𝐷𝑘𝑘𝑡𝑡 Amount of donated blood units at blood center k 
in period t 

𝐸𝐸𝐸𝐸𝑘𝑘𝑡𝑡  The whole emergency blood transferred from 
blood center k in period t 

𝑀𝑀𝑀𝑀𝑀𝑀𝑘𝑘𝑘𝑘𝑡𝑡  Blood center’s k usage of blood units with shelf 
life n in period t 

𝑏𝑏𝑘𝑘𝑘𝑘𝑡𝑡  If blood center k uses blood units with shelf life 
n in period t 1 otherwise 0 

𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑡𝑡  If hospital i uses blood units with shelf life m in 
period t 1 otherwise 0 
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	4.1. Objective
	The objective of the model is to minimize all related costs which includes regular and emergency order costs, holding and discarding costs in blood centers, holding, discarding, shortage and ordering costs in hospitals and testing costs in blood centers.
	4.2. Constraints
	The problem is subject to a variety of constraints which have been previously mentioned.
	 The Greater Toronto Area (GTA) is the most populous metropolitan area in Canada. It consists of the central city, Toronto, along with 25 surrounding cities and towns distributed among four regional municipalities: Durham, Halton, Peel, and York.(OEC...
	 The supply chain design aims to minimize all related costs for both hospitals and blood centers and optimize the platelet allocation in a way that both shortage and wastage would be minimized.
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