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Optimal Replenishing and Rationing Management of Short-Life Blood Products
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We study a periodic-review single-item perishable inventory model of managing short-life blood products in a
medical service facility with two classes of demand and two-period lifetime stocks. The inventory
replenishment, to reflect a commonly collecting blood practice, is uncertain. If available stock, inclusive of the
inventories with two different lifespans, is sufficient, the prior demand representing emergent demand patients
with critical conditions in the medical service must be completely satisfied immediately; otherwise, the unmet
prior demand will be satisfied with costly expedient purchase. If the stock of one-period lifespan is sufficient,
the regular demand from less critical patients are satisfied with the remaining stock of one-period lifespan
blood product completely; otherwise, the spillovers of the regular demand are satisfied with the stock of two-
period lifespan as effectively as possible, and backlogged if needed. The leftover stock of one-period lifespan
will be discarded at the end of any period and that of two-period lifespan will be held if any to reduce a risk of
high cost of expedite purchase. We obtain optimal dynamic policy and perform it to improve on the efficiency of
the utilization and supply of the short-lifetime blood products for a large city blood distribution center.



