
 

What causes pressure sores?

Citation for published version (APA):
Breuls, R. G. M., Oomens, C. W. J., Bouten, C. V. C., & Baaijens, F. P. T. (2002). What causes pressure sores?.
Poster session presented at Mate Poster Award 2002 : 7th Annual Poster Contest.

Document status and date:
Published: 01/01/2002

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: 04. Oct. 2023

https://research.tue.nl/en/publications/f43f1cde-074f-4a4f-9cdd-c1334f555f68


12

/department of biomedical engineering PO Box 513, 5600 MB Eindhoven, the Netherlands

What causes pressure sores?
R.G.M. Breuls, C.W.J. Oomens, C.V.C. Bouten, F.P.T. Baaijens

Eindhoven University of Technology, Department of Biomedical Engineering
R.G.M.Breuls@tue.nl

Introduction
A key question in pressure sore research is: "Why do cells
die from sustained tissue compression?". It is commonly
believed that tissue compression impairs oxygen supply to
the cells. We hypothetise that sustained cell deformation in-
duces cell death. This hyhothesis is tested by monitoring lo-
cation and number of dead cells in compressed engineered
muscle tissue constructs.

Methods
Engineered muscle tissue
Engineered muscle tissue constructs were developed by sus-
pending prematuremuscle cells in a collagen scaffold (Fig. 1).
The muscle cells fuse into a branched network of multi-
nucleated, contractile myofibres by application of appropri-
ate biochemical and mechanical stimuli [1].
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Figure 1 A: Tissue engineering of muscle. B: Engineered muscle tis-
sue construct. C: Branched network of contractile, multi-nucleated
muscle fibres.

Compression device
A compression device enabled simultaneous indentation of
six constructs (Fig. 2). Constructs were compressed for 8
hours at 0 (control) and 50 percent strain.
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Figure 2 Schematic drawing of compression device.

Viability assay
A real-time, non-destructive viability assay [2] is used tomon-
itor cell death. This assay is based on fluorescent staining of
cells (Fig. 3A) and provides quantitative data on location and
number of dead cells below the indented area (Fig. 3B).

viable cells

dead cells

A B

nucleus

Figure 3 A: Fluorescent staining of dying muscle cells. Red nuclei
identify dead cells. B: Scan of the indenter edge showing a clear
demarcation line between living and dead cells.

Results
Cell damage dramatically increased between 2-4 h of com-
pression (Fig. 4, left). However, for each point in time, dam-
age was uniformly distributed across the area below the in-
denter (Fig. 4, right).
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Figure 4 Left: Cell damage as a function of time. Right: Location of
damage below indenter for different moments in time. White dots
identify dead cells.

Conclusion
If impaired oxygen supplywas the trigger for cell death, a gra-
dient in cell damage across the indented area is expected.
Since this is not the case, we conclude that cells died from
cell deformation. Nevertheless, impaired oxygen supply may
have increased cell vulnerability.
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