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Metastasis is described as the spreading of cancer cells from the primary tumour to surrounding tissue and to
distant organs. This cell migration, which is strongly influenced by the microenvironment of the cancer cells, is
the primary cause of cancer mortality. An important component of the microenvironment is the extracellular
matrix (ECM). Emerging studies suggested that the stiffness of the ECM is a key player for increased cell
movement, leading to a higher risk of developing metastasis. Unfortunately, only expensive and complex ECM
models are available for research. For simplifying the examination of cell-ECM interactions, a low-cost and
convenient gelatine-based ECM model was developed. Variation in the gel stiffnesses, achieved by different
concentrations of gelatine and the crosslinker glutaraldehyde (GTA), showed significant change in their cell
behaviour. Therefore, our ECM model system is well suited to unveil the role of cell migration, cell adhesion and
cell invasion.
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Fig 1: Measurement of the E-Modulus with a 
MicroSquisher

To characterise the stiffness of the gels the
E-Modulus and the swell value were
determined. E-Modulus: The 4% Gelatine
1,5% GTA gel is the softest (approx. 73 kPa)
and the 5% gelatine 0,3% GTA gel is the
stiffest (approx. 219 kPa).

GTA-detection: Between
the washing steps the GTA
concentration was
quantified with Schiff’s
reagent for aldehydes by
photometric
measurements. After no
GTA was detectable, gels
were used for cell culture.

Morphology: In comparison cells attach on the 5%
Gelatine, 0,3% GTA better than on the other two gels.
Cells on the stiffer gels don‘t spread out very well and
stayed in a spherical shape

Overall, the development of a low-cost ECM model was successful. The variation of GTA concentrations in the gels enables to change gel
stiffness easily. Yet a specific prediction, which GTA concentration correlates with a specific stiffness, is not given. Since GTA is toxic a thorough
removal of GTA is very important for a successful and healthy cell growth. The GTA-detection-test showed that not-crosslinked GTA diffuse out
of the gel at 37 °C. Therefore, it is necessary to wash under this temperature to ensure a nontoxic gel. The morphology of Fibroblast variated,
dependent on the different gel stiffnesses. This indicates that the stiffness influences the cell attachment. In order to the cell behaviour,
especially the cell migration, further work should investigate in the comparison of the cell movement on different gels.
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Fig.2: 3T3 cells on a (a) 4% gelatine 1,5% GTA gel (b) 5% gelatine 0,5% GTA gel (c) 5% 
gelatine 0,3% GTA gel (d) petri dish (same scale).

Fig. 3: 96-well plate with standard 
row for GTA-detection in wash 
solution
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