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Introduction

Blood supply is vital to public health, and its management under uncertainty
challenges healthcare systems. This study introduces a bi-objective MILP
model to optimize the supply chain with capacity uncertainty at key donation
centers, aiming to reduce costs and enhance reliability.

Material and Methods

A probabilistic model assesses supply chain reliability under capacity
uncertainty. Using stochastic programming with chance constraints, a
deterministic equivalent is derived. The bi-objective model is reformulated via
the Lp-metric to minimize unavailability. A Relax-and-Fix heuristic yields
feasible solutions, compared with CPLEX.

Results and discussion
The model determines optimal locations for main and temporary centers,
assigns donors, and optimizes allocation and blood flow. The Relax-and-Fix
heuristic produces near-optimal solutions, demonstrating strong performance
on large-scale instances.

Conclusion

The proposed model, aimed at minimizing supply chain unavailability and
reducing costs, supports more effective decision-making in blood supply
management. Its implementation in Julia and comparison with CPLEX show
acceptable accuracy and robustness. This approach can contribute to a more
reliable and cost-effective blood supply system.
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