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Most of hyperelastic models for the constitutive modeling of the typical mechanical behaviour of the arterial wall tissue in literature
are based on the test data from different animals and arteries. This paper is concerned with the material parameter identification of sev-
eral phenomenological hyperelastic models by fitting the data from five extension-inflation tests of the porcine aorta segment, carried out
in our laboratory. A membrane approximation is used to compute stresses and strains achieved during experiments, with usual assump-
tion of material incompressibility. Three orthotropic two-dimensional strain-energy functions, based on use of the Green–Lagrange
strains, are fitted to the test data: the well-known Fung’s exponential model; the classical polynomial model with seven constants; and
the logarithmic model; and also, two three-dimensional models are employed: polyconvex anisotropic exponential hyperelastic model
and the convex isotropic exponential rubber-like hyperelastic constitutive law depending on the first invariant of the right Cauchy–Green
deformation tensor. It has been found that isotropic model overestimates values of stresses in axial, and underestimates values of stresses
in circumferential direction of artery segment, due to pronounced tissue anisotropy. Also, all two-dimensional models considered give
good and similar prediction, while the polyconvex model demonstrates slightly lower performance in the axial direction of artery.
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1. Introduction

Passive biomechanical behaviour of arteries is
nonlinear, characterized by finite deformation, anisot-
ropy and hysteresis loop when subjected to cyclic
loading and unloading. Arteries also show stress re-
laxation and creep. At quasi-static loading conditions,
a typical mechanical behaviour of arterial wall is usu-
ally described by a hyperelastic constitutive model
with appropriate type of the strain energy function
(SEF) containing material parameters (constants)
which are estimated by fitting the model to experi-
mental data. There is a relatively small number of the

constitutive relations used in literature for phenome-
nological structural modeling of the passive mechani-
cal response of arterial walls (Humprey [9]). Vaishnav
et al. [22] have developed two-dimensional (2D) phe-
nomenological polynomial SEF for orthotropic in-
compressible arterial tissue, Fung et al. [3] proposed
exponential orthotropic 2D SEF, while Takamizawa
and Hayashi [21] proposed logarithmic orthotropic 2D
SEF. Choung and Fung [1] also extended the well
known exponential 2D model to 3D case. All these
models are not convex a priori so that additional re-
strictions have to be imposed to material parameters,
as already analyzed by Holzapfel et al. [4]; Humprey
[10]; Veljković and Kojić [24]. In contrast, Itskov et al.
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[11] proposed a class of anisotropic (orthotropic and
transversely isotropic) polyconvex exponential 3D
SEFs represented by a series with an arbitrary number
of terms, suitable for soft biological tissues.

Although the arterial tissue is anisotropic, isotropic
models are frequently used in literature for modeling
and simulations, as in Raghavan and Vorp [18] where
a rubber-like polynomial SEF is used for abdominal
aortic aneurysm tissue, as a function of the first in-
variant of the right Cauchy–Green deformation tensor,
which is practically a special case of the well known
Mooney–Rivlin SEFs (Mooney [14]; Rivlin and
Saunders [19]). Unfortunately, this SEF is not able to
capture typical stiffening effects within high pressure
domain, in contrast to the isotropic exponential SEF
proposed for carotid arteries by (Delfino et al. [2]),
(suitable for modeling arterial walls tissue mechanical
response).

All the above-mentioned phenomenological hy-
perelastic models treat the arterial wall as a single
layer. In the literature, several multi-layer structural
models were proposed based on the theory of defor-
mation invariants, accounting for the morphological
structure of the blood vessel wall, listed in the review
article by Holzapfel and Ogden [8]. Strain energy
function of this type (Holzapfel et al. [4]), is usually
split into a part associated with isotropic deformations
related to the non-collagenous ground substance, and
a part associated with anisotropic deformations, re-
lated to the resistance to stretch at high pressures do-
main, which is almost entirely due to collagenous
fibers. For modeling the isotropic contribution neo-
Hookean models are used, while for modeling the
anisotropic contribution, exponential functions of
deformation invariants are introduced (Holzapfel and
Ogden [8]). Unfortunately, it is frequent in literature
that the mean fiber angle is estimated through the
fitting process of the entire model, instead of sepa-
rately measuring it, which can lead to unrealistic pa-
rameter estimation. Thus, although the model of Holz-
apfel et al. [4] is defined for the value of neo-Hookean
constant c > 0 (Holzapfel et al. [4]), in the papers by
Holzapfel et al. [6] and Mara et al. [13] there are ob-
tained values of c = 0, which leads to instability of the
model under planar uniaxial extension, as pointed out
by Veljkovic and Kojic [24]. Identification of material
constants for these types of SEFs is not the topic of
this paper, and could be the topic for a next study,
after developing proper equipment for the mean fiber
estimation in our laboratory.

For identification of SEF material parameters there
are usually performed 2D experiments: planar uniaxial
extension of long specimens (Raghavan and Vorp

[18]; Lally et al. [12]) and/or biaxial testing of square
specimens (Sacks [20]; Lally et al. [12]; Vande Geest
et al. [23]), both obtained from arterial wall and
mounted in a trampoline-like fashion; or extension-
inflation tests performed on the complete cylindrical
segments of blood vessel, simultaneously inflated and
axially extended by known force (Vaishnav et al. [22];
Fung et al. [3]; Takamizawa and Hayashi [21]).

The aim of this preliminary study is to present
various, well known, phenomenological constitutive
models for porcine aorta segment, together with esti-
mated material constants obtained by fitting models to
experimental data of a cylindrical segment of the por-
cine abdominal aorta under five extension-inflation
tests (Veljković [25]). The exponential, polynomial
and logarithmic 2D orthotropic SEFs; polyconvex
3D anisotropic SEF (Itskov et al. [11]), as well as the
3D isotropic exponential rubber-like hyperelastic con-
stitutive law (Delfino et al. [2]), both depending on
the invariants of the right Cauchy-Green deformation
tensor, are under consideration.

Motivation for this investigation follows from the
fact that hyperelastic models for constitutive modeling
of typical mechanical behaviour of arterial wall tissue
are usually based on the test data from different ani-
mals and/or arteries. Also, identified material con-
stants are based on various assumptions about the
thickness (membrane or thick walled assumption) of
arterial tissue. All these facts do not allow proper
comparisons of results obtained by using different
hyperelastic SEFs, as already mentioned in [4]. For
example, Vaishnav et al. [22] investigated canine
aorta samples based on thick wall assumption, and
proposed 2D polynomial SEF, while Fung et al. [3]
observed samples of left iliac, aorta and carotid artery
of rabbit, and obtained material parameters for both,
polynomial and exponential SEF, based on membrane
assumption. Choung and Fung [1] extended 2D model
to 3D case, and fitted it to the row data of Fung et al.
[3], but now with thick-walled artery assumption.
Takamizawa and Hayashi [21] introduced logarithmic
SEF, and estimated material constants only for this
model based on the data for the samples of dog carotid
artery, also considering the artery as a thick-walled
cylinder. Delfino et al. [2] performed measurements
of the pressure-radius relation for different axial
stretching on eight human common carotid arteries
obtained fresh from autopsy. The values of material
parameters of their isotropic exponential model are
given, but without any details of tests performed and
assumptions used. Raghavan and Vorp [18] intro-
duced a simple isotropic constitutive low based only
on planar uniaxial tests data of human abdominal aor-
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tic aneurysm tissue specimens, while Lally et al. [12]
accomplished series of uniaxial and equibiaxial tension
tests on healthy porcine coronary arteries, and fitted
obtained data with one form of the Mooney–Rivlin rub-
ber-like SEF. Vande Geest et al. [23] performed series
of planar tension control biaxial tests on square human
samples of aneurysmal and nonaneurysmal abdominal
aortic tissue, and fitted obtained data to one form of
2D orthotropic exponential model. Itskov et al. [11]
proposed a new form of exponential polyconvex 3D
SEF, and tested it by fitting to the row data of bovine
pericardium and fitted data of rabbit skin, both ob-
tained from literature.

In the next section we start by reviewing the
elastic constitutive law of an incompressible hyper-
elastic material. Next, we outline the form of the
constitutive relations for exponential, logarithmic
and polynomial 2D orthotropic models, polyconvex
anisotropic 3D model, and exponential isotropic 3D
model. Then, the experimental setup is discussed,
together with the description of strains and related
stresses, and formulas used in the analysis. The ob-
served experimental data are presented. After that,
the fitted material parameters are given as well as the
graphical comparison of the results obtained for the
three representative protocols and the values given
by stress-strain relationships corresponding to the
exponential 2D model, and the isotropic and aniso-
tropic 3D models.

2. Materials and methods

2.1. Basic equations
and hyperelastic models

The second Piola–Kirchhoff stress tensor S, for an
incompressible hyperelastic material, characterized by
a three-dimensional SEF ψ = ψ(E) expressed in terms
of components of the Green–Lagrange strain tensor
E = (C – I)/2 is given by

E
CS
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∂

+−= − ψ1p , (1)

together with the incompressibility constraint
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Here, I denotes the second order unit tensor, C = FTF
denotes the right Cauchy–Green deformation tensor,
and F is the deformation gradient tensor. The scalar p
is identified as a hydrostatic pressure, and may be

obtained only from the equilibrium equations and the
boundary conditions (Holzapfel [5]; Ogden [15]).

In order to characterize mechanical properties of
the incompressible arterial wall material, 2D formula-
tion is often used (Holzapfel et al. [4]), which is not
capable of fully describing 3D anisotropic behavior of
a thick-walled cylindrical tube under, for example,
combined inflation and torsion. For the 2D theory,
SEF depends only on the in plane deformation com-
ponents E11, E22, E12 and the corresponding stresses
are given as (Holzapfel and Ogden [7])
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Here, ψψ ˆˆ = (E11, E22, E12) denotes an a priori 2D
hyperelastic strain energy function.

The well-known 2D hyperelastic model, which
captures the basic characteristics of passive biome-
chanical response of the artery, is exponential Fung’s
SEF (Fung et al. [3]), expressed in the form

,2

],1)[exp(
2
1ˆ

22114
2
222

2
111 EEaEaEaQ

QC

++=

−=ψ

(4)

where the constant C > 0 is a stress-like material pa-
rameter; and a1, a2, a4 are the non-dimensional pa-
rameters. Another 2D SEF for arteries was proposed
by Takamizawa and Hayashi [21]. It has a logarithmic
form
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where, as previously, the constant C > 0 is a stress-
like material parameter, and a1, a2, a4 are the non-
dimensional parameters. In both cases, the SEFs are
convex if the material constants satisfy condition
a1a2 > 2

4a , a1, a2 > 0 (Holzapfel et al. [4]), and this
condition also follows from analysis of deformations
and normal stresses under planar uniaxial (Veljković
and Kojić [24]) and planar constrained biaxial loading
(Humprey [10]).

The SEF proposed by Vaishnav et al. [22] have
a polynomial form, and we use here a variant with
seven material constants, given by
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where ci, i = 1, 2, ..., 7 are material parameters with
dimension of stress. Unfortunately, because of the
cubic nature of the SEF (6), it is not convex for any
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set of the material parameters (Holzapfel et al. [4]), so
that this model may produce unrealistic material be-
haviour, as already notified in [10] and [24].

A three-dimensional (3D) exponential polyconvex
anisotropic (orthotropic and transversely isotropic)
SEF suitable for soft biological tissues (Itskov et al.
[11]) has the form
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Here Ii = tr(CLi) denote deformation invariants for
orthotropic hyperelastic material, C is the right
Cauchy–Green deformation tensor, and Li are struc-
tural tensors, i = 1, 2, 3. Material parameters μr have
dimension of stress; αr, βr are dimensionless, as well
as the weighting factors )(r

iw . This SEF a priori satis-
fies the condition of the energy- and stress-free natural
state so that no additional restrictions have to be im-
posed to material constants (Itskov et al. [11]), unlike
previously described 2D models.

It is frequent in the literature that isotropic models
are used for modeling an averaged passive biome-
chanical arterial behaviour. Isotropic 3D SEF pro-
posed by Delfino et al. [2], which is suitable to model
typical stiffening effects in the high pressure domain,
is given by
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where a > 0 is a stress-like, b > 0 is a non-dimensional
material parameter, and I1 = tr(C) is the first invariant
of the right Cauchy–Green deformation tensor.

2.2. Methods

We used one porcine aorta resected from a young
healthy pig weighing about 20 [kg], stored after re-
moval from the body in Krebs–Ringer solution (KRS),
in mM: NaCl 117, KCl 4.7, NaHCO3 24.8, MgSO4

× 7H2O 1.2, CaCl2 2.5, KH2PO4 1.2 and D-glucose

11.1 (Merck, Darmstadt), at 4 [°C]. The vessel was
placed in a temperature controlled bath filled with
oxygenated (95% O2, and 5% CO2) buffered KRS,
maintained at a temperature of 37 ± 0.5 [°C], and all
mechanical tests were performed within 8 hours.

The experimental setup shown in Fig. 1 is very
similar to that used by Vaishnav et al. [22] and Fung
et al. [3]. The one end of the artery segment (5) placed
in the temperature controlled bath (4) was connected
to a fixed support (7), where a pressure transducer (6)
was assembled. The other end of the artery was con-
nected to the arm of balance (11) via a force trans-
ducer. Axial stress changes were introduced by a slide
mechanism (11, 12) with the digitally controlled DC
motor, to which the balance arms were attached. The
lumen is perfused with KRS (1), using the first peri-
staltic pump (2) at 9.5 [ml/min]. The distal part of the
specimen was connected to the two-way tap, allowing
a change of maximal hydrostatic pressure from 0 to
180 [mm Hg] (heights H1, H2, ...).

Fig. 1. Schematic representation of the experimental setup
for the simultaneous inflation and extension

of cylindrical blood-vessel segment.
(1) Krebs–Ringer solution (KRS); (2) peristaltic pump;

(3) data acquisition module; (4) temperature controlled bath;
(5) artery segment (specimen); (6) pressure transducer;

(7) fixed support; (8) gas mixture; (9) PC; (10) video camera;
(11), (12) slide mechanism with force transducer

The exterior of the vessel was perfused with KRS
maintained at 37 ± 0.5 [°C], from a reservoir (1)
using the second peristaltic pump at 3 [ml/min], and
aerated with the same gas mixture (8) as the lumen
of the artery. The vascular diameter and axial gauge
length were sensed optically (10) to avoid any me-
chanical interference, while the axial force and in-
traluminal pressure were measured and then digitized
with data acquisition module (3). In order to avoid
hysteresis effects, the vessel was first preconditioned
by repeated inflation to 180 [mm Hg] and deflation
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to zero. The five experimental protocols were carried
out:
I. Inflation from 0 to 180 [mm Hg], while one end of

artery was able to move freely in axial direction;
II. Inflation from 0 to 120 [mm Hg] at 10% axial

pre-stretch, measured at the specimen fixation
points;

III. Inflation from 0 to 150 [mm Hg] at 28% axial pre-
stretch, measured at the specimen fixation points;

IV. Axial stretching at a constant rate, while intralu-
minal pressure was maintained at 80 [mm Hg],
and

V. Axial stretching at a constant rate, while intralu-
minal pressure was maintained at 120 [mm Hg].

Protocols IV and V are slightly different to that
made in [22] and [3], where experimental setup al-
lowed only continuous extension with a constant rate
at zero intraluminal pressure.

The unstretched vessel wall thickness H and outer
diameter Do was determined from the two slices of the
distal and proximal ends of the blood vessel, obtained
from the specimen after the mechanical testing, and
the average values were calculated:

]mm[67.122],mm[51.1 === oo RDH . (11)

Thickness of the vessel wall h during testing is
calculated using the measured values of diameter of
the artery do = 2ro, the current gauge length l, and
incompressibility assumption (Fung et al. [3]), as

)/(2 lVrh o π−= , (12)

where V = π(Do – H)HL = const is volume of the ob-
served part of the specimen, between markers in axial
direction which defines the initial gauge length L. The
stretch ratios of the blood vessel are obtained from
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Here, the circumferential stretch λθ is calculated at
the middle surface of the blood vessel, do – h. The
corresponding stresses for a thin-walled cylindrical
tube (Holzapfel et al. [4]; Fung et al. [3]) are deter-
mined as
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where θ and z denote the circumferential and axial
direction of the artery, respectively, i.e., directions 1
and 2 in the context of hyperelastic models introduced
in the previous section. Here, F is the measured axial
force at the vessel ends, pi is the intraluminal pressure,

and ri = ro – h is the inner radius of the artery. The
Green–Lagrange strains in the circumferential and
axial directions are given by
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Experimental trajectories of the Green–Lagrange
strains in the circumferential and axial direction of the
arterial segment, generated during the five inflation-
extension experiments performed on the one complete
cylindrical segment of porcine aorta, are shown in Fig. 2.
Note that for protocol II, when inflation of the speci-
men is subjected to 10% axial pre-stretch measured at
the specimen fixation points, the actual axial stretch λz
measured in the middle part of the arterial segment,
shown in Fig. 2, changes from 14.1% to 23.2%. On
the other hand, for protocol III, when axial pre-stretch
of the specimen is 28% at fixation points, the axial
stretch in the central part changes from 36.5% to
42.3%, due to gripping effects.

Fig. 2. Experimental trajectories of the Green–Lagrange strains
generated during the inflation-extension experiments
performed on a cylindrical segment of porcine aorta:

I – inflation from 0 to 180 [mmHg], while the one end
of the artery was able to move freely in axial direction;
II and III – inflation at 10% and 28% axial pre-stretch,
measured at the specimen fixation points, respectively;

IV and V – axial stretching at a constant rate,
while intraluminal pressure was maintained

at 80 and 120 [mmHg], respectively

Experimental data of the 2nd Piola–Kirchhoff
stresses (14) in axial and circumferential direction of
the artery segment versus Green–Lagrange strains (13)
in both specimen directions are presented in Fig. 3 and
Fig. 4, respectively.

It is well known that each arterial segment shortens
after removal from the body, and that in vivo pre-
stretch should be reproduced performing in vitro test
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(Holzapfel et al. [4]). Our tests are made without this
information, but they are designed in such a way that
a wide range of physiologically possible deformations
are covered by experimental strain paths.

Fig. 3. Experimental data of 2nd Piola–Kirchhoff stresses
in axial direction of artery versus Green–Lagrange strains

in circumferential and axial specimen direction
for all five test protocols

Fig. 4. Experimental data of 2nd Piola–Kirchhoff stresses
in circumferential direction of artery

versus Green–Lagrange strains in circumferential
and axial specimen direction for all five test protocols

3. Results

We used the non-linear least squares method for
fitting the hyperelastic constitutive laws given in the
previous Section: 2D orthotropic models; the poly-
convex 3D anisotropic model; and the 3D isotropic
exponential rubber-like model, to the experimental
data of the five inflation-extensions tests. The objec-

tive function (Ogden et al. [16]) was minimized with
respect to the material constants by means of the
Nelder–Mead type algorithm (Press et al. [17]) si-
multaneously for all five protocols. The optimal set of
material parameters for Fung’s exponential 2D SEF is
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while for the logarithmic 2D SEF it is
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We can conclude that both SEFs give good, but
not perfect, fit with respect to the experimental data
for all experiments considered. Actually, the mean
relative errors for the exponential and logarithmic
SEF are δθ = 6.4% and δθ = 6.8%, and δz = 14.6% and
δz = 14.1%, respectively. Note that in both cases the
optimal material constants are satisfying the condition
a1a2 > ,2

4a  a1a2 > 0, which is necessary for the SEFs
convexity (Holzapfel et al. [4]) to avoid unrealistic
material response in the case of the planar uniaxial
(Veljković and Kojić [24]) and the planar constrained
biaxial loading (Humprey [10]).

For the polynomial 2D SEF the optimal set of
material parameters (in kPa) is
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The mean errors δθ = 5.5% and δz = 12.5% are
slightly lower when compared to the exponential and
logarithmic 2D SEFs. But, as already mentioned, this
SEF is not convex for any set of material constants.
Also, material parameter c6 < 0, which, according to
Humprey [10] and Veljković and Kojić [24], leads to
unrealistic prediction of stresses and strains in the case
of planar uniaxial and constrained biaxial deformation.

The series used for the 3D orthotropic polyconvex
SEF (7) has been truncated at the first term (s = 1) so
that the total number of the unknown material con-
stants was 5, with the fitted values (following from
five experiments)
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1
3 1 www  0.007. The mean relative er-

rors between experimental and modeled values of
stresses in the circumferential and axial directions for
this model are: δθ = 5.2% and δz = 17.1%. As can be
seen, relative error of the stresses in the circumferen-
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tial direction is minimal for this SEF compared to
other implemented orthotropic 2D SEFs, while it is
maximal for the axial direction. The optimal material
coefficients for the isotropic rubber-like 3D SEF are
obtained as

,074.1],kPa[12.40 == ba (20)

while the mean relative errors for the stresses are:
δθ = 19.0%, δz = 32.1%. As expected, the mean rela-
tive errors are significantly higher for the isotropic
model than for previously used 2D and 3D orthotropic

Fig. 5. Experimental data for test I (points)
and their respective model fits:

orthotropic exponential Fung’s 2D model (dash-dot line);
isotropic exponential Delfino’s 3D model (dotted line);

anisotropic exponential polyconvex Itskov’s 3D model (full line)

Fig. 6. Experimental data for test III (points)
and their respective model fits:

orthotropic exponential Fung’s 2D model (dash-dot line);
isotropic exponential Delfino’s 3D model (dotted line);

anisotropic exponential polyconvex Itskov’s 3D model (full line)

models, since the observed porcine abdominal aorta
tissue response is significantly orthotropic.

A graphical comparison of the experimental data
for protocols I, III and IV, together with the values given
by stress-strain relationships corresponding to Fung’s
orthotropic 2D hyperelastic model (4), Delfino’s iso-
tropic 3D hyperelastic model (10), and Itskov’s aniso-
tropic hyperelastic 3D model (7) are shown in Fig. 5,
Fig. 6 and Fig. 7, respectively. We found that for the
logarithmic and polynomial 2D SEFs the results are
almost the same as for Fung’s model, and they are not
included here separately.

Fig. 7. Experimental data for test IV (points)
and their respective model fits:

orthotropic exponential Fung’s 2D model (dash-dot line);
isotropic exponential Delfino’s 3D model (dotted line);

anisotropic exponential polyconvex Itskov’s 3D model (full line)

By inspecting data in these figures, we can see that
the isotropic SEF (10) overestimates the values of
stresses in axial direction, and underestimates values
of stresses in circumferential direction of artery seg-
ment, due to tissue anisotropy. It is interesting that It-
skov’s polyconvex 3D hyperelastic model (7) gives good
and similar prediction of stresses in circumferential di-
rection of artery segment as Fung’s 2D model, with
slightly poorer performance in the axial direction of
artery segment compared with Fung’s SEF. Of course,
these conclusions should be checked on a greater num-
ber of specimens, since the variation in the mechani-
cal properties of tissue samples is rather large, as al-
ready mentioned in many studies of the passive
biomechanical properties of soft biological tissues
(Fung et al. [3]; Takamizawa and Hayashi [21]; Lally
et al. [12]).
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4. Discussion

In this paper, we have presented results of the ex-
perimental investigation of the passive hyperelastic
biomechanical characteristics of porcine abdominal
aorta, with fitting several phenomenological hyper-
elastic models to these experimental data. Five ex-
tension-inflation tests were performed on one por-
cine aorta segment, including: I – inflation from 0
to 180 [mm Hg], while one end of the artery was able
to move freely in axial direction; tests II and III, with
inflation giving 10% and 28% axial pre-stretch at the
specimen fixation points, respectively; IV and V –
axial stretching at a constant rate, while intraluminal
pressure was maintained at 80 and 120 [mm Hg], re-
spectively. The latest two experimental protocols are
slightly different when compared to those in the lit-
erature, where only axial stretching at a constant strain
rate were imposed at a zero intraluminal pressure
(Vaishnav et al. [22]; Fung et al. [3]). Since it is gen-
erally accepted that arterial wall materials are incom-
pressible, a membrane approximation is used to com-
pute stresses and strains. The non-linear least squares
method for the minimization of the objective function
was implemented in order to identify the optimal ma-
terial constants for all five tests simultaneously. The
three orthotropic 2D SEFs are fitted to the test data:
the well-known Fung’s exponential model, the classi-
cal polynomial model with seven constants, and the
logarithmic model. Also the 3D polyconvex ortho-
tropic model (Itskov et al. [11]) and isotropic 3D ex-
ponential rubber-like SEF (Delfino et al. [2]) were em-
ployed. The mean relative errors in stresses in the
circumferential and axial direction were about δθ = 6%
and δz = 15%, for the orthotropic models; while for
3D isotropic SEF the average errors were much
higher: δθ = 19.0% and δz = 32.1%, due to arterial
tissue anisotropy.

The identified sets of the material constants for
several phenomenological hyperelastic constitutive
laws presented in this paper, based on the series of the
inflation-extensions tests performed in our laboratory,
may be useful in the area of mechanical properties and
computer simulations of complex problems arising in
cardiovascular mechanics, including transluminal
angioplasty, abdominal aortic aneurysm treatment,
etc. Note that available data in literature, as already
mentioned in [4], are obtained from different animals
and/or different arteries, which could be inappropriate
for making comparisons of using various models in
arterial mechanics. Of course, in the case of only one
sample tested, values of the estimated material pa-

rameters are just the example ones, but a good starting
point for more detailed studies in the future, which
should include some of the more sophisticated models
incorporating morphological structure of the blood
vessel wall, as (Holzapfel et al. [4]).
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