
 

Mechanical screening and selection of circulating cells

Citation for published version (APA):
Ravetto, A., Toonder, den, J. M. J., Anderson, P. D., & Bouten, C. V. C. (2009). Mechanical screening and
selection of circulating cells. Poster session presented at Mate Poster Award 2009 : 14th Annual Poster Contest.

Document status and date:
Published: 01/01/2009

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 26. May. 2023

https://research.tue.nl/en/publications/1940e8ee-6f08-46e9-9837-aeea9b2e012d


Mechanical screening and 

selection of circulating cellsselection of circulating cells

Agnese Ravetto, Jaap den Toonder, Patrick Anderson, Carlijn Bouten

high-throughput testing of cells since it permits fast
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Introduction high-throughput testing of cells since it permits fast

mechanical screening of a single cell in a capillary-like

microenvironment.

Furthermore, several assays can be run in parallel on a

single chip, reducing the experimental time even further.

Introduction

Many diseases are associated with significant changes in

the organization of cytoskeletal and membrane structures

of human cells [1, 2]. These cellular modifications affectof human cells [1, 2]. These cellular modifications affect

the mechanical and adhesive properties of the cell (Fig.

1). Thus, cell mechanical properties may be viewed as a

biological marker and a diagnostic indicator for the

incidence and progression of the disease.

Fig.2 - Examples of microfluidic devices [3,4].

incidence and progression of the disease.

During the process of atherosclerosis, circulating

monocytes leave the blood stream and adhere to

endothelium. It is postulated that the activation of

monocytes by adhesion molecules and the attachment of

Future studies

During adhesion, endothelial receptors and immobilized

chemokines induce a marked change in the morphology of

monocytes by adhesion molecules and the attachment of

monocytes on endothelial receptors cause a

reorganization of the cell structure and result in a change

of their mechanical properties.

chemokines induce a marked change in the morphology of

monocytes. It is postulated that the reorganization of the

cytoskeleton depends on the signaling pathways activated

by specific protein binding. The response of healthy and

Diseases
(e.g. atherosclerosis)

by specific protein binding. The response of healthy and

diseased cells during adhesion might then be manipulated

by coating the microfluidic channel with either non-specific

receptor proteins (such as fibronectin) or with specific

receptors involved in the development of atherosclerosis

Reorganization of cell cytoskeletal/membrane structures, 
alteration of adhesion sites on cell surface

Change in elastic/viscoelastic response of the cell and 
change in deformability and cytoadherence characteristics receptors involved in the development of atherosclerosis

(such as selectin). Thus, both the effect of the receptor

protein and of the diseased state of the cell might be

investigated during cell adhesion.

change in deformability and cytoadherence characteristics 

Impaired organ function, change in disease state

Cells will be mechanically characterized in the microfluidic

channel by compression with an integrated flexible

hydraulically actuated membrane. Cell deformation and

corresponding mechanical properties will be related to the

Fig.1 - Pathways between cellular structure-properties and diseased 
state of cells.

Objective

membrane

corresponding mechanical properties will be related to the

change in cytoskeletal organization before, during, and

after compression.

Objective

The objective of this work is to study the possibility to

discriminate between affected cells and healthy cells on

the basis of cell mechanical properties and to distinguish

receptor proteins

cell

10 µm

the basis of cell mechanical properties and to distinguish

cells in various stages of atherosclerosis.

Methods

Fig. 3 – Schematic representation of the experimental set-up.
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analyses.

A microfluidic device would overcome the disadvantages

of these cell mechanical techniques [3]. In fact, a

microfluidic system is appropriate for creating platforms for
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