
 

The effects of sustained inhomogeneous deformation on
muscle cells
Citation for published version (APA):
Peeters, E. A. G., Bouten, C. V. C., Oomens, C. W. J., & Baaijens, F. P. T. (1999). The effects of sustained
inhomogeneous deformation on muscle cells. Poster session presented at Mate Poster Award 1999 : 4th Annual
Poster Contest.

Document status and date:
Published: 01/01/1999

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/d2175881-4896-4415-98d0-44a796e79568


The effects of sustained inhomogeneous deformation
on muscle cells

E.A.G. Peeters, C.V.C. Bouten, C.W. Oomens,
F.P.T. Baaijens

Eindhoven University of Technology,
Faculty of Mechanical Engineering,

Section Materials Technology,
P.O. Box 513, 5600 MB Eindhoven, the Netherlands

Introduction
This project is embedded within the existing research
line on soft tissue damage and adaptation, more
specifically the project Aetiology of Pressure sores.
Pressure sores are defined as localised areas of tis-
sue degeneration in skin and underlying tissue re-
sulting from prolonged mechanical load. It affects in
particular disabled and debilitated patients and its oc-
curence is likely to increase due to the higher average
age of the population [1].

fig 1. Areas which are most susceptible to pressure sores
development

Objective
It is aimed to investigate the relationship between the
degree of cell deformation, cell defence response and
cell damage. The ultimate goal is to identify an objec-
tive marker for cell damage.

Methods
Numerical
A model of a single muscle cell under compression
will be developed. It should incorporate the passive
mechanical properties as well as metabolic phenom-
ena and signaling cascades which relate the cellular
deformation to cellular damage
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= confocal microscope
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= laser beam

= growth medium
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fig 2. Compressive loading device

Experimental
In-vitro experiments on cultured muscle cells will be
performed in order to determine:

✷ mechanical properties → input for the numeri-
cal model

✷ (patho)physiological effects.

A loading device capable of compressing populations
of cells embedded in a gel-like matrix is being devel-
oped (figure 1).

Results
In preliminary experiments myoblasts (muscle precur-
sor cells) were seeded into agarose gel and subse-
quently compressed up to a compressive strain of
20%. No statistically significant area and volume
changes were observed. The cell deformation index
(ratio between X and Y diameter) appeared to reduce
from a mean of 0.98 to 0.66 [2].
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fig 3. Deformation of myoblasts

Discussion
Until now, only general information about the defor-
mation of compressed muscle cells is available. Fu-
ture work should reveal what specific function the
load bearing elements of the cell (the cell membrane
and the cytoskeleton) and certain signaling molecules
(proteins and ions) have in the complex cascades of
mechano-transduction.
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