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abstract EVIDENCE is an Innovative Training Network (ITN) aiming to explore the properties 
and behaviour of red blood cells (RBCs) under flow conditions and in vivo to 
understand the pathophysiology and to design novel diagnostic devices. Theoretical 
models will help to understand these RBC properties and will enable the transfer of 
the gained knowledge into diagnostic devices in general and into the development 
of a spleen-on-the-chip in particular. 

A team of 15 early-stage researchers (ESRs) will be educated and engaged in 
interactive multidisciplinary work. The ESRs have the chance to spend 3 years in a 
foreign country as they can only be employed in a state different from the state they 
lived and worked in for more than 12 months during the past 3 years. Secondments 
of at least 2 months will be performed with one or more partner groups. Training 
sessions organised by the teams in Amsterdam, Saarbrücken and Zürich will 
introduce the ESRs to novel state-of-art experimental techniques, newest updates in 
science and medicine, and provide the information needed for successful carrier 
developments in research, medicine or industry in the future. 

After exiting the bone marrow, reticulocytes mature to form red blood cells (RBCs) 
which are highly adapted cells Red Blood Cells (RBCs) travel through our circulation 
during their entire lifetime of on average 120 days. This means they are in constant 
movement and adapt to their surrounding by shape changes, e.g., when in high-
speed flow or with even more severe volume adaptations, when they squeeze 
through small capillaries or the slits of the spleen having less than half their own 
size. While on the move, RBCs have to deal with continuous changes in oxygen 
tension and pH, have to scavenge reactive oxygen species, and need to balance their 
responses towards the chemical and mechanical challenges. In contrast, most of the 
knowledge we gained about RBCs as well as diagnostic methods rely on RBCs in 
relative stasis, such as flux measurements, conventional patch-clamp, calorimetric 
assays, density centrifugation, atomic force microscopy, just to name a few. In the 



 
 
 
 
 
 
  
 

 

most extreme conditions, the cells of investigation are even dead like in blood 
smears, electron microscopy or cyto-spins. Even if cells are on the move like in flow 
cytometers, they may rest in a drop of liquid. Furthermore, when taken from the 
circulation, the flow of the RBCs is suddenly terminated and (together with the 
application of anticoagulants) they experience a completely different environment 
that is likely to impair their properties. The objective of EVIDENCE is the exploration 
of the properties and behaviour of RBCs under flow conditions and in vivo to 
understand the pathophysiology and to design novel diagnostic devices. Theoretical 
models will help to understand these RBC properties and will enable the transfer of 
the gained knowledge into diagnostic devices in general and into the development 
of a spleen-on-the-chip in particular. Furthermore, we aim to understand the effect 
of the flow in bioreactors, allowing the efficient production of RBCs in vitro with 
the goal of producing RBC for transfusion. 
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