Cover letter


Dear JoVE editorial team,

[bookmark: _GoBack]With pleasure, we would like to submit a protocol entitled: ‘An in vitro microfluidic disease model to study whole blood-endothelial interactions and blood clot dynamics in real-time.’ to be considered for publication in JoVE. 

In our protocol, we present an in vitro vascular disease model of thrombosis to investigate whole blood interactions with patient-derived endothelium. We emphasize on chronic thromboembolic pulmonary hypertension (CTEPH), a lung disease characterized by extensive thrombus formation in the pulmonary vasculature, wherefore no animal models are available. However, this system is adjustable to the scientific rationale for other disease as it allows the study of endothelial influences on thrombus dynamics. The method is especially suited to evaluate anti-coagulation therapy during the different phases of coagulation.

During hemostasis, endothelial function, blood flow and platelet activation in combined action with the coagulation system determine the formation of a thrombus. However, current studies are often performed on endothelial-platelet or even collagen-platelet interaction, that excludes the secondary hemostasis where activation of the coagulation cascade results in a thrombus. Furthermore, commonly used endothelial cells in such types of assays are commercially purchased and not suitable for disease modeling or patient specific assays. Our protocol will close the translational gap between bench-and-bedside by presenting a method that includes patient specific cells. Our system  makes it possible to study thrombus formation on endothelial cells in interaction with whole blood, including single components as platelets, erythrocytes and leukocytes. Besides, we will integrate the use of micro engineered perfusion chambers. The novelty of this is that compared to the most commonly used flow chambers, it is possible to tune specific vascular sizes and geometries that are in the vascular tree, and how this will affect thrombus formation in healthy or diseased state. This modular platform integrates different levels of expertise from engineering, biology, biochemistry and medicine and can be applied to numerous types of studies from drug testing to vascular biology.

This can be used to study thrombus formation, and for the assessment of inflammatory responses in disease modeling. We can study live platelet adhesion and clot formation on endothelial cells and clot resolution over time, but also characterize cell behavior after clot formation via post immunofluorescent analysis for adhesion molecules and integrins. Besides, the patient-specific endothelial cells enable us to use it as a platform to test personal anti-platelet or anti-coagulation therapy for personalized medication.

We would like to thank you for and hope that you share our enthusiasm considering our protocol for publication.

With kind regards and on behalf of the corresponding authors,

Xue Manz

