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Introduction
Circulating cells (i.e. erythrocytes, leukocytes and platelets) traveling 
throughout the body may carry information that could be used as 
biomarkers for health or disease (fig 1a). Using circulating cells for 
research is advantageous as they are easily accessible and provide a 
minimally non-invasive method for diagnosis.

A potential application is atherosclerosis which is a massive inflammation 
process during which monocytes (MO) exhibit increased margination
which leads to fatty plaque buildup within the arteries (fig 1b) [1].

Result II: Observation devices for Dynamic Conditions.
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Our objective within this project is to visualize the different interactions 
that occur between MO and endothelial cells (EC) under diseased and 
healthy conditions. Analyzing these interactions may provide new
biomarkers which can lead to new insights into the mechanism of 
atherosclerosis

To characterize these interactions a model system, which will mimic part 
of the vascular environment, is being developed within an open 
microfluidic platform (fig 1b). A diseased environment can be created 
within the model system by exposing either MO or EC to certain chemical 
or mechanical stimuli (i.e. TNFα, IL-1, LPS and shear stress) [2,3,4,5] .
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Fig 1: Developing a microfluidics device to mimic part of the vascular environment

Blood flowing within the body may act as a surveillance system by interacting with different 
tissues (a)[6]. During atherosclerosis different processes (1�7) occur which stimulate monocytes 

to migrate through the endothelium and create atherosclerotic plaques (b)[7]. Within a closed 

microfluidic device monocytes will interact with endothelial cells mimicking this process).
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Currently, we are focusing on the adherence capacities between MO and 
EC. The parameters used to asses this interaction are the MO:EC 
adherence ratio, the monocyte velocity during rolling and the 
morphological changes during adherence (i.e. height, length, width and 
circularity) (fig 2).
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Fig 2: Observation parameters during interaction

During adherence monocytes change their velocity and shape such as length, height and width 

(a). Circularity is a shape feature which can be inversely linked to pseudopods development.
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To quantify the adherence capacity in static conditions EC (cell tracker green) and MO (cell tracker orange) were co-cultured
for 2H. Afterwards the non adherent cell were washed away and the ratio of MO to EC was calculated.

Under the static conditions HUVECs were preconditioned with TNFα
and HL-60 cells, differentiated to MO, were preconditioned with LPS.

Fig 3: Adherence ratios differs in stimulated conditions which emulate a diseased 

environment
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Fig 4: Observation models to analyze parameters correlated to the adherence capacity

Result I: Adherence Capacity in Static Conditions

Two microfluidics devices were developed to observe the 
parameters correlated with the adherence capacity.
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I ���� Under diseased conditions MOs exhibit higher adherence capacities 
to EC, in static conditions (Fig 3).

II���� Developed microfluidic devices allow the required parameters to be 

observed in dynamic conditions (Fig 4).
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