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ABSTRACT 
The biomedical sample transportation problem (BSTP), introduced by [1], is a challenging vehicle routing problem arising in the context of healthcare logistics. The problem aims at organizing routes to collect perishable items (biomedical samples or specimens) at given locations, which are referred to as specimen collection centers (SCC), and to transport them to facilities having adequate treatment equipment (the laboratories or labs). This centralization of analysis into a single lab per region brings important economic and management advantages. It allows decision managers of the healthcare system to seek efficiency, to control the quality of the specimens and to harmonize the efforts of all the facilities. However, it imposes also an important challenge in logistics’ planning due to the short lifespan of the specimens that are transported. The main constraint is that specimen needs to arrive to the Lab to be analyzed in a maximum of five hours after being collected from the patient. Otherwise, it will perish causing an important loss in logistics and material costs. Most importantly, it will affect the quality of the service offered to the patient because the sample need to be retaken and diagnosis is delayed. To avoid this, the SCCs have to be visited several times in a day and the route duration needs to be controlled, which creates a strong interdependency between two consecutives pick-ups and the routes’ maximal length. Previous work in the literature study a simplified version of the problem where the maximum time to arrive to the lab is limited, but with a single pick-up (so no interdependency in route planning) or with the number and hours of the pick-ups selected inside a time windows. However, very few approaches deal with the problem globally ([2] and [3]). We seek to define an efficient set of routes to perform the optimal number of pick-ups at each SCC, coordinating SCC’s opening hours, to minimize billable time (total route duration) and to warrant that none of the samples perish, neither at the SCCs nor during transportation (which is a more complex, and harder to solve, optimization problem). Past results on the BSTP [1] and the VRP with interdependent time windows [2] proved the complexity of the problem and how commercial solvers were ineffective finding optimal solutions in reasonable short computational time. An efficient metaheuristic have been proposed [3], but there is still a challenge in the quality of the solutions proposed.  
The goal of the thesis is to develop efficient heuristics and/or matheuristic approaches to solve this complex new version of the BSTP and to study its performance. 
This research work is an extension of the partnership between the Laval University and the Ministère de la Santé et des Services sociaux (MSSS) of the province of Quebec in Canada. Therefore, the model and algorithm will be validated on test instances and realistic data.   
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