
 

Quantification of cell viability in engineered tissues

Citation for published version (APA):
Driessen - Mol, A., Breuls, R. G. M., Petterson, R., & Bouten, C. V. C. (2001). Quantification of cell viability in
engineered tissues. Poster session presented at Mate Poster Award 2001 : 6th Annual Poster Contest.

Document status and date:
Published: 01/01/2001

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/1d947111-75ab-4374-ad0d-2f0ec6add677


12

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

Quantification of cell viability in engineered tissues
A. Mol, R.G.M. Breuls, R. Petterson, C.V.C. Bouten

Eindhoven University of Technology, Department of Biomedical Engineering

Introduction
Cell viability assessment is a key issue in monitoring the fate
of engineered tissues. Ideally, a viability assay is quantita-
tive, real-time, non-destructive, and three-dimensional. Cur-
rent methods only incorporate some of these aspects [1]. We
developed a novel approach, which fulfills all requirements.

Material and methods
Material
The tissue is loaded with a dual fluorescent staining: Cell-
Tracker Green (CTG) and Propidium Iodide (PI). CTG is used
for staining living cells, whereas PI stains nuclei of dead cells.
Images are acquired using a Confocal Laser Scanning Micro-
scope (CLSM), see Fig. 1. Scanning with the CLSM allows
three-dimensional, real-time, and non-destructive imaging of
the tissue sample.

Figure 1Muscle cells stained with CTG and PI. The cells are currently
dying, thus showing both expression of CTG and PI.

Methods
To obtain quantitative measurements, first we proved that
the CTG and PI signal intensities are linear proportional to
the number of living and dead cells, respectively (Fig. 2).

Figure 2 Linearity of the CTG and PI signal intensities.

Undesired influences of background staining and signal fad-
ing are compensated with mathematical algorhitms. The cor-
rected intensities were used to determine viability, defined
as:

V iability =
CTG(t0) − (PI(t) · b

a )
CTG(t0)

· 100%

The terms a and b refer to the slope of the linearity curves
of PI and CTG, respectively, as shown in Fig. 2 and CTG(t0)
refers to the initial CTG intensity. This approach was applied
to track damage evolution in an engineered muscle tissue
construct (see Fig. 3). Damage was induced by decreasing
the temperature. The vability was monitored for 18 hours.

Figure 3 The tissue construct used for damage evolution.

Results
The intensitity courses of CTG and PI, and the resulting viabil-
ity, are shown in Fig. 4. Statistical analysis has shown that
the viability can be determined with an accuracy of 5-10%.

Figure 4 Damage evolution in engineeredmuscle tissue.

Conclusions
An accurate, quantitative, non-destructive, real-time, and
three-dimensional viability assay has been developed for
monitoring engineered tissues.
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