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Abstract 

The dataset entitled Determination of mechanical properties of human stomach tis-
sues subjected to uniaxial stretching contains: the length of the sample as a function of 
the corresponding load (tensile force) and the initial values of the average width and 
average thickness of the sample. All tests were conducted in a self-developed tensile test 
machine: PGTissueTester. The dataset allows the coefficients of various models of incom-
pressible and nearly incompressible hyperelastic materials used to model human tissues 
to be determined.
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Specification table (data records)

Subject area Mechanical engineering, Biomedical engineering, Materials 
engineering 

More specific subject area Measurements of mechanical properties of living tissues

Type of data Text

How the data was acquired

The data were collected at the Gdańsk University of Technology 
using the PGTissueTester tensile test machine equipped with  
a commercially available KMM20 force transducer and  
a video-extensometric system

Data format The tables are in .xls format

Experimental factors The data contained in the dataset were not processed

Experimental features The samples were obtained from fragments of dissected human 
stomachs

Data Descriptor
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Data source location MOST Wiedzy Open Research Catalog, Gdańsk University of 
Technology, Gdańsk, Poland

Data accessibility The dataset is accessible and is publicly and freely available for any 
research or educational purposes

Background

The mechanical properties of human tissues are important variables used in the com-
puter modelling of surgical procedures, optimisation of operative techniques, designing 
of surgical equipment and virtual reality surgical simulations (Brouwer et al., 2001; De-
lingette and Ayache, 2004; Rosen et al., 2008). One of the methods to estimate the range 
of tissue’s mechanical properties is an uniaxial stretching (Jia et al., 2015).

Our dataset, Determination of mechanical properties of human stomach tissues sub-
jected to uniaxial stretching, has been created to enable the determination of the mechan-
ical properties of human stomach tissue. The dataset contains: the length of the sample as 
a function of the corresponding load (tensile force) and the initial values of the average 
width and average thickness of the sample. This suffices to determine the coefficients of 
various models of incompressible and nearly incompressible hyperelastic isentropic ma-
terials (Martins et al., 2006).

Methods

The tests were conducted in a self-developed tensile test machine: PGTissueTester 1.0 
(Rotta and Grymek, 2020). 

a)

b) c) d)

e)

Fig. 14.1. Preparation of the test samples: (a) extent of resection during sleeve gastrectomy;  
(b) removal of unnecessary parts of resected stomach; (c) preparation of circumferential samples;  

(d) preparation of longitudinal samples; (e) fixing in holders
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All samples were prepared as shown in Fig.14.1. The initial values of the average width 
and average thickness were calculated from 5 measurements (for each dimension) made 
with a calliper. Every sample was stretched at a constant speed of 0.4 mm/s. The measure-
ment of deformations (distance between markers) was carried out by the non-contacting 
video extensometer method. The measurement of load (tensile force) was carried out by 
the KMM20 force transducer (range 0–50 N). 

The measurement procedure utilised was described in detail by Rotta et al. (2019).

Data quality and availability

All of the stomach specimens were transported from the operating room to the lab-
oratory within 5 min after resection and tested within an hour of the process. The test 
samples did not go through the preconditioning process because they were fresh; instead, 
the samples were pre-stressed to a force of 0.5 N. The tests were carried out in an air-con-
ditioned room, at a temperature of 20°C and 60% relative humidity of the ambient air.

The relative error in the measurement of load (tensile force), sample width and defor-
mation (distance between markers) was less than 2%. But, there is an uncertainty issue of 
calculating the relative error in the measurement of the sample thickness. Nevertheless 
we estimated that it should not be greater than 15%. 

Dataset DOI
10.34808/kp2c-yb14

Dataset license
CC-BY-NC
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