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Abstract. The stability of the initial platelet aggregates is relevant in
both hemostasis and thrombosis. Understanding the structural stresses
of such aggregates under different flow conditions is crucial to gaining in-
sight into the role of platelet activation and binding in the more complex
process of clot formation. In this work, a three-dimensional implicit par-
titioned fluid-structure interaction (FSI) model is presented to study the
deformation and structural stress of platelet aggregates in specific blood
flow environments. Platelet aggregates are considered as porous mediums
in the model. The FSI model couples a fluid solver based on Navier-Stokes
equations and a porosity-dependent compressible neo-Hookean material
to capture the mechanical characteristics of the platelet aggregates. A
parametric study is performed to explore the influence of porosity and
applied body force on this material. Based on in vitro experimental data,
the deformation and associated stress of a low shear aggregate and a high
shear aggregate under different flow conditions are evaluated. This FSI
framework offers a way to elucidate the complex interaction between
blood flow and platelet aggregates and is applicable to a wider range of
porous biomaterials in flow.

Keywords: Compressible neo-Hookean · Fluid-structure interaction ·
Porosity · Platelet aggregate.

1 Introduction

Embolized thrombus portions can potentially block peripheral arteries, result-
ing in life-threatening cardiovascular diseases [3]. Platelet aggregation, the initial
phase of thrombus formation, plays a vital role in thrombosis and hemostasis.
The mechanical properties and morphology of platelet aggregates as well as their
interaction with the flow of blood, significantly influence the further stages of
aggregation and consequently the stability of the formed clot. Therefore, un-
derstanding the mechanical properties of platelet aggregates allows insight into
further details of the mechanical and chemical behaviour of thrombosis, that
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might contribute to the analysis and development of treatments for thrombus
[6].

Computational modelling has been used to understand the interaction be-
tween blood flow and clots [13, 25]. In the earlier works clots were considered as
a rigid non-porous material [28, 24]. The importance of the porous structure of
clots has been revealed in more recent studies [23, 29]. In particular, Kadria et al.
[16] examined the fluid-induced shear stress imposed on the surface of thrombi
using a three-dimensional blood flow simulation. However, it’s essential to note
that most of the prior investigations focus primarily on hemodynamics, such as
blood flow velocity and fluid shear stress instead of the mechanical properties of
the clot.

Experimental and computational methods have been developed and applied
to quantify the mechanical behaviour of clots, including compressibility and
stress response under varying forces [22, 6, 5]. Notably, the nonlinear elastic be-
haviour of clots has been assumed to follow neo-Hookean materials [7, 24]. Our
work focuses on platelet aggregates, that represent initial stages of blood clots,
constituted entirely of platelets. Platelets themselves can be characterised by a
neo-Hookean constitutive model, since their defining structural component, the
internal marginal band, has the behaviour of a nearly incompressible hyperelas-
tic solid [12]. Therefore, a compressible neo-Hookean material [1] is employed to
capture the mechanical properties of platelet aggregates, where the compress-
ibility originates from the porous structure of aggregates and is dependent on
porosity.

When a platelet aggregate is exposed to flow, an interaction force is exerted
on the aggregates, leading to deformation. The resulting structural changes will
in turn affect the fluid flow and finally reach a steady state under a constant flow
condition. Generally, there are two schemes to address an FSI coupled problem,
monolithic approaches or partitioned methods. With the monolithic approach,
the governing equations for fluid and solid are solved simultaneously and cou-
pling conditions at the interface are implicit in the solution procedure [4, 21].
While the partitioned method viewed fluid and solid as two subproblems indi-
vidually [10, 9]. The partitioned approach can be further categorized into explicit
and implicit strategies [11]. Explicit couplings solve flow and structural equations
once per time step which may cause instability issues since the exact equilibrium
conditions on the interface are not satisfied. Implicit techniques, on the other
hand, enforce equilibrium at each time step by a coupling iteration [8]. Cur-
rently, Gauss-Seidel and Jacobi coupling schemes are the most common implicit
partitioned methods [20, 30].

In this work, a partitioned FSI model is proposed to simulate and analyze
the deformations and associated stress distribution inside platelet aggregates
subjected to specific flow conditions. The proposed FSI model incorporates the
Navier-Stokes equations to simulate blood flow, exploring the interaction forces
between platelet aggregates and the surrounding fluid. Simultaneously, a com-
pressible neo-Hookean model is employed to assess the mechanical properties
of the platelet aggregates, with its compressibility determined by the poros-
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ity distribution of the aggregate. The FSI model couples these two solvers by
the Gaussi-Seidel scheme. A parametric study based on the compressible neo-
Hookean model is carried out to evaluate the numerical stability of the method
and investigate how the porosity and applied forces impact the deformation and
stress of such materials. The FSI model is subsequently applied to study the
deformation and stress distribution inside the platelet aggregates at steady state
under different wall shear rates (WSRs).

2 Methodology

The FSI model consists of two submodels, a fluid dynamics model for hemody-
namic simulations and a hyperelastic model to simulate the response of platelet
aggregate under blood flow.

2.1 Computational fluid dynamics

In the fluid dynamics model, blood flow was modelled as an incompressible
Newtonian fluid governed by the Navier-Stokes equations, coupling with the
Brinkman term to introduce the influence of platelet aggregate with porous
structure:

(u · ∇)u− ν∇2u = ∇p− 1

ρ

µ

k
u,

∇ · u = 0,

(1)

where u, ν, p and µ are the flow velocity, blood kinematic viscosity, pressure
and blood dynamic viscosity, respectively. In the last term on the right-hand
side (Brinkman term), k represents the permeability of the platelet aggregates,
which was estimated from the porosity using the Kozeny-Carman equation,

k = Φ2
s

ϵ3D2
p

150 (1− ϵ)
2 . (2)

Here, Φs is the sphericity of the platelets, ϵ is the porosity of the aggregates and
Dp represents the platelet diameter.

Table 1: Parameter and parameter relations used in simulations.
Notation Description Value Unit Reference

ρ density of fluid 1.025 × 10−3 g mm−3 [26]
µ dynamic viscosity 3 × 10−3 g mm−1 s−1 [27]
ν kinematic viscosity µ/ρ mm−2 s−1 —
Φs sphericity of activated platelet 0.71 — [18]
Dp platelet diameter 2 × 10−3 mm [2]
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Fig. 1: Schematic diagram of the simulation domain. (a) Domain of the blood
flow simulation. (b) Hemisphere used for compressible neo-Hookean materials
parametric study.

The parameters used in the flow simulation and their literature sources are
listed in Table 1. A cuboid domain was created to represent a blood flow channel,
as shown in Fig. 1(a). The platelet aggregate was positioned on the bottom
wall of the domain. The blood flowed through the domain along the positive y
direction. As the blood flow domain represented a small part of the experimental
channel in the x direction, consistent velocity profiles were assigned in the x
direction, while parabolic profiles were designated in the z direction at the inlet.
At the outlet, a constant pressure condition was prescribed. No-slip boundary
conditions were imposed at the top and bottom walls.

2.2 Porosity-dependent compressible neo-Hookean materials

Platelet aggregates are not rigid bodies and can deform when subjected to the
forces of blood flow. The force exerted on the porous structure in flow can be
described using permeability as:

f =
µ

k
u. (3)

This force can subsequently be interpreted as external body force for the me-
chanical model of the platelet aggregate to explore deformation and compression
of the aggregate under flow.

We consider the platelet aggregates as a porous media characterized by com-
pressible neo-Hookean model. Suppose that the aggregate is subjected to the
displacement field D, the deformation gradient can be written as F = ∂x/∂X
where X denotes the position of the aggregate in the reference configuration,
while x = X+D is the corresponding deformed configuration of such aggregate.
The strain energy density function of a compressible neo-Hookean material, W ,
is a scalar function of the right Cauchy-Green strain tensor C = FTF:

W =
G

2
(I1 − 3)−G ln[J ] +

λ

2
(ln[J ])2, (4)
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where G denotes the shear modulus, λ denotes the Láme coefficient, I1 = tr(C)
is the first invariant of C, and J := detF represents the volume change. In
simulations, the shear modulus G of the platelet aggregates was chosen to be
1000 Pa [15].

Compared to the standard neo-Hookean materials, this porous neo-Hookean
material has an effective Young’s modulus E,

E =
3G

1 + 1
2ϵ

2
, (5)

and an effective Possion’s ratio v,

v =
1− ϵ2

2 + ϵ2
. (6)

Then the Láme coefficient λ is given by:

λ =
Ev

(1 + v)(1− 2v)
. (7)

These material properties depend on the porosity ϵ of the material, which in-
troduces the porosity-dependent compressibility to the porous structures [19].
Notably, a highly porous material exhibits an effective Poisson ratio approach-
ing zero, as well as an effective Young’s modulus tending toward 2G. Conversely,
a material with low porosity has v → 1

2 and E → 3G, aligning with the expected
behaviour of an incompressible neo-Hookean solid.

After a single run of the compressible neo-Hookean material simulation,
the material undergoes deformation and compression, resulting in consequen-
tial changes to its porosity. The change of the porosity due to deformation is
quantified by the volumetric strain, div(d), where d denotes the displacement.
The updated porosity is then computed by

ϵ′ =
div(d) + ϵ

div(d) + 1
. (8)

Such variation of porosity may lead to changes in the local mechanical prop-
erties and result in further deformation. Therefore, we iteratively update the
corresponding porosity and repeat the simulation until the material configura-
tion reaches a steady state.

To quantify the stress distribution inside the aggregates, the Von Mises stress
σv, which can be derived by the Cauchy stress tensor σ, is calculated:

σv =

√
1

2

[
(σ11 − σ22)

2
+ (σ22 − σ33)

2
+ (σ33 − σ11)

2
]
+ 3 (σ2

12 + σ2
23 + σ2

31).

(9)
where σij denotes the element of Cauchy stress tensor.
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2.3 The fluid-structure coupling

An implicit partitioned FSI method is applied to couple the flow solver (section
2.1) and the structural solver (section 2.2). Platelet aggregate are considered as
a porous medium attached to the channel wall. The aggregate will deform under
the influence of hemodynamics, and correspondingly, the deformed configura-
tions of the aggregate will result in a change in hemodynamics. Applying an
implicit partitioned approach, an equilibrium state between fluid and structure
should be reached. Note that, different from traditional FSI problem, there is
no explicit interface between flow and structure but the entire structure is im-
mersed in the fluid and exposed to the stresses. The flow solver can be viewed
as a function of the configuration of the platelet aggregate,

f = F(x), (10)

where f denotes the corresponding interaction kinetic force the platelet aggregate
subjected to. Similarly, the structural solver is considered as a position function
of the interaction force:

x = S(f). (11)

The FSI problem therefore can be formulated as a root-finding problem such that
the difference between the presumed configuration of the solid and the resulting
one after FSI computation is minimised:

argmin
x

||S ◦ F(x)− x||. (12)

The solution to the root-finding problem leads the presumed configuration to
converge to the desired configuration in the equilibrium state. In our cases,
S ◦F(X) was employed as the initial guess of the presumed configuration. Given
this initial guess, a Gauss-Seidel iteration scheme [20] updates the presumed
configuration every step by minimizing the objective function Eq. 12 and the
Aitken relaxation factor ω is adopted to accelerate the convergence [17], as shown
in Algorithm 1.

It is noteworthy that due to the deformation of the platelet aggregate, the
corresponding porosity and its position will be changed as well in the fluid do-
main. Therefore extra interpolations between the solid domains and the fluid
domain are required. We present the detailed schematic workflow of one iter-
ation (step 4 to 11 in Algorithm 1) of this FSI model in Fig. 2. The updated
presumed position computed every iteration will affect the flow solver from two
aspects: new geometry of the platelet aggregate and changes in porosity due to
deformation and compression. First, the porosity position in the fluid domain
has to be updated as the configuration of the platelet aggregate alters. Second,
the deformation and compression of the geometries will result in the variation of
porosity and subsequently influence the corresponding permeability. Therefore
the new permeability information on the flow domain has to be interpolated
from a deformed solid model based on the updated presumed configuration be-
fore simulation. The flow solver estimates the kinetic force applied on the porous
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Algorithm 1 The Gauss-Seidel iteration scheme with Aitken relaxation factor
Input: Flow solver F , structural solver S, stopping criteria ϱ, initial presumed config-
uration x0, initial Aitken relaxation factor ω0.
Output: Converged configuration x∗

1: n = 0
2: x̃0 = S ◦ F

(
x0

)
3: r0 = x̃0 − x0

4: while ∥rn∥2 > ϱ do
5: n++
6: xn = xn−1 + ωn−1rn−1

7: x̃n = S ◦ F (xn)
8: rn = x̃n − xn

9: ωn = −ωn−1 (rn−1)T (rn−rn−1)

(rn−rn−1)T (rn−rn−1)

10: end while
11: x∗ = xn

medium and hands the information to the solid solver, considering it as body
force. The solid solver resolves the corresponding displacement induced by this
body force and quits the loop if the residual between the presumed and actual
configuration is small enough.

Tetrahedral meshes were employed for both CFD and platelet aggregate
meshes. The resolution of CFD meshes was refined to enhance accuracy specif-
ically in the region surrounding the platelet aggregate. The model was imple-
mented via FreeFEM [14] and performed on the Dutch national supercomputer
Snelllius (SURF, The Netherlands) on 64 AMD Rome 7H12 CPU ×2 cores.

3 Results

3.1 Compressible neo-Hookean parametric study

Before we implement the FSI model, a parametric study of porosity-dependent
neo-Hookean materials was performed to investigate the influence of the porosity
and the applied force on the deformation stress of materials. A hemisphere with
a radius of 10 µm, was employed as a simplified configuration of aggregates.
Homogeneous porosity was assigned to the hemisphere and a constant body
force in the y-direction was applied.

The results of the parametric study are demonstrated in Fig. 3. The increase
in magnitude of the body force leads to a larger average and maximum dis-
placement and volumetric strain. Similarly, with the increase of the porosity, the
average displacement also increases. However, compared with the influence of
body force on the displacement, the effect of porosity on it is less significant.
An interesting phenomenon can be observed from the change of the porosity in
Fig. 3(c). The porosity change demonstrates a non-monotonic trend across var-
ious initial porosity values, with the largest occurring when the initial porosity
equals 0.5. A potential reason for this behaviour is elaborated in the Discussion
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Fig. 2: Flow diagram for one iteration (step 4 to 11 in Algorithm 1) of the FSI
model. The blocks in red, light blue, darker blue color represent the compu-
tational fluid dynamic (CFD) mesh, reference aggregate mesh and deformed
aggregate mesh, respectively. The information shown on the blocks includes the
data saved on this mesh and the operation performed based on this mesh.

section. Notably, although the average change of porosity is small, the maxi-
mum porosity change among all cases reaches 0.152, approximately 30% of the
corresponding initial porosity value.

Fig. 4 shows the distribution of von Mises stress obtained from varying body
forces and different porosity. An increase in body force leads to higher stress
levels within the hemisphere. In the lower porosity cases, the object tends to
behave more like an incompressible solid, therefore the ratio of high stress inside
the hemisphere increases.

The deformation, porosity before and after deformation and stress distribu-
tion within the hemisphere subjected to a 5× 10−5 N/µm3 body force and an
initial porosity of 0.9 (case with the most significant displacement) are presented
in Fig. 5. Since the applied body force acts in the y-direction, it is observed
that the hemisphere undergoes a noticeable deformation towards the positive
y-direction. This deformation leads to stretching around the left bottom edge of
the hemisphere and compression around the right bottom edge. Consequently,
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Fig. 3: Parametric study of the effect of deformation. (a) Heatmap of displace-
ment, (b) volumetric strain, and (c) change of porosity of the porosity-dependent
compressible neo-Hookean materials. The average values are shown on the
heatmap, with the maximum values shown in brackets. The color corresponds
to the magnitude of the average value.

the porosity of the left bottom part increases, while the bottom right part of
the hemisphere becomes denser. On the right bottom edge, the porosity has
decreased to 0.82. Moreover, Fig. 5(d) demonstrates the von Mises stress dis-
tribution inside the hemisphere on a cross-section. The high stress region is
distributed at the lower part of the hemisphere close to the immovable base.

3.2 FSI simulation

We applied the proposed FSI model to both low shear and high shear aggregate
data as obtained in earlier experiments [13]. In the low shear aggregate case
the maximum inlet flow velocity was set to 20 mms-1, corresponding to the
flow condition of 800 -1 WSR. For the high shear cases the maximum inlet
flow velocities of 40 mm s-1 and 100 mm s-1were prescribed. These velocities
correspond to WSRs of 1600 s-1 and 4000 s-1 flow environments, respectively.

The original configuration, the deformed configuration, and the comparison
of them under WSR = 4000 s-1 flow are presented in Fig. 6(a). The aggre-
gate deformed visibly along the direction of blood flow (positive y-direction).
A noticeable difference between the reference and deformed configurations can
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Fig. 4: Distribution of von Mises stress inside the hemispheres with a porosity of
0.1, 0.5 and 0.9 in log-scale. f1 = 1× 10−5 N/µm3, f2 = 3× 10−5 N/µm3 and
f3 = 5× 10−5 N/µm3.

Fig. 5: (a),(b) - Reference configuration and deformed configuration of the hemi-
sphere. The color represents the porosity on it. (c), (d) - Porosity and von Mises
stress on a cross-section of the deformed hemisphere.

be observed in the comparison figure. Furthermore, it is important to evaluate
the the stress within the platelet aggregate, since it might be connected to the
platelet activation and the stability of such aggregate. Fig. 6(b) demonstrates
the von Mises stress distribution on a cross-section of the deformed configuration
of the same aggregate. As expected, the stress close to the attachment region
(bottom) of the aggregates is higher than that on the top part.

Effect of increasing WSR. With the increase of WSR, both the strain and
the vom Mises stress of the aggregates becomes more significant (see Table 2,
two-way). The maximum displacement of the low shear aggregate is 0.145 µm,
while that for high shear aggregate under a flow condition of 4000 s-1 WSR
reaches 3.91 µm. This is a result of the larger forces induced by the high flow
velocity. Moreover, the maximum von Mises stress is almost two orders of mag-
nitude greater under high WSR compared to values of low WSR flow conditions,
increasing from 43.46 Pa to 1263.3 Pa.

Comparison of two-way coupled FSI with one-way coupled FSI simu-
lation. A comparison between the results of two-way coupled FSI and one-way
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Fig. 6: (a) The reference configuration, deformed configuration and comparison of
them under a WSR = 4000 s-1. The reference configuration is represented in blue
color, while the deformed configuration is represented in red. The appearance
of red in the comparison figure signifies a difference of the aggregate surfaces
due to deformation. The small box in the comparison figure is a zoom-in figure
showing the differences between the two configurations. The red arrow indicates
the direction of blood flow. (b) Von Mises stress distribution on a cross-section
of the deformed platelet aggregate under WSR = 4000 s-1 flow conditions.

coupled FSI simulation is presented in Table 2. It is observed that across all
factors of interest, the results obtained from one-way coupled FSI simulation ex-
hibit smaller values compared to the results of two-way coupled FSI model. This
disparity between the two models becomes more pronounced with increasing
WSRs. Specifically, while the average displacement disparity remains relatively
minimal at low shear conditions, approximately 0.01 µm, it increases to 0.31 µm
under a WSR of 4000 s-1. Similar trends can be observed in stress and poros-
ity variations. In the scenario of high shear aggregate under a flow condition of
4000 s-1 WSR, the discrepancy observed in maximum stress for the two models
amounts to approximately 200 Pa. Conversely, under a low WSR condition, this
difference diminishes significantly to one-twentieth of its counterpart in the high
WSR scenario.

Furthermore, it is noteworthy that the maximum porosity variation observed
for the low shear aggregate and the high shear aggregate under a shear rate of
1600 s-1 remains below 0.1 for both two-way and one-way coupled FSI models,
with an average value of less than 0.01. Such minor changes suggest that they are
unlikely to exert a significant influence on the porous structure of the aggregate.
In contrast, noticeable porosity changes are evident for the high shear aggregate
subjected to a shear rate of 4000 s-1 in both two-way and one-way coupled FSI
models, with a disparity of two models approximately 0.02.

4 Discussion

This work presents a novel methodology for modelling the interaction between
platelet aggregates and hemodynamics under specific flow conditions. The model
incorporates a fluid solver based on the Navier-Stokes equation to simulate hemo-
dynamics and a porosity-dependent compressible neo-Hookean material to sim-
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Table 2: Comparason of two-way coupled FSI with one-way coupled
FSI simulation results.

Low shear aggregate under WSR = 800 s-1

davg dmax σv,avg σv,max |∆ϵ|avg |∆ϵ|max

[µm] [µm] [Pa] [Pa] (×10-4)

two-way 0.042 ± 0.027 0.145 9.60 ± 3.22 43.46 3.3 ± 3.2 0.0061
one-way 0.031 ± 0.021 0.118 6.90 ± 2.78 33.48 2.5 ± 2.5 0.0047

High shear aggregate under WSR = 1600 s-1

two-way 0.556 ± 0.029 1.60 44.33 ± 25.22 474.5 2.20 ± 2.33 0.080
one-way 0.423 ± 0.232 1.351 33.28 ± 20.20 393.4 1.76 ± 1.76 0.075

High shear aggregate under WSR = 4000 s-1

two-way 1.388 ± 0.730 3.91 108.8 ± 63.95 1263.3 7.38 ± 6.38 0.185
one-way 1.079 ± 0.601 3.47 84.77 ± 51.89 1074.29 5.74 ± 4.75 0.165

Average displacement magnitude (davg), maximum displacement magnitude (dmax),
average von Mises stress (σv,avg), maximum von Mises stress (σv,max), average
porosity change (|∆ϵ|avg), and maximum porosity change (|∆ϵ|max) of low shear
aggregate under a WSR of 800 s-1, high shear aggregate under a WSR of 1600 s-1 and
high shear aggregate under a WSR of 4000 s-1 flow conditions.

ulate aggregate deformation. Platelet aggregates are considered as porous medi-
ums and the corresponding porosity varies along with volumetric strain under
deformation. The proposed FSI model provides a more precise and effective way
to simulate the behavior of aggregates.

The parametric study of porosity-dependent compressible neo-Hookean ma-
terials elucidate the material behavior including the variation of porosity, stress
distribution and deformation under different magnitude of body forces and ini-
tial porosity. Both the initial porosity and the magnitude of the body force have
a positive correlation with material deformation. Varying the initial porosity also
leads to different stress distributions within the materials. A non-monotonic rela-
tion was observed between the average change of the porosity and the magnitude
of initial porosity (see Fig. 3(c), maximum at ϵ = 0.5). An intuitive explanation
to this phenomenon is that the change in porosity is not only a function of vol-
umetric strain but also its initial porosity, e.g. |∆ϵ| = |(ϵ− 1) div(d)

1+div(d) |, therefore
the change of porosity will be scaled by its initial porosity despite a monotonic
tendency of volumetric strain observed along with the increase of the initial
porosity.

The results of the FSI model reveal that noticeable deformation only occurs
in very high WSR flow conditions. Within low WSR environments, the differ-
ence in deformation between the two-way and one-way FSI models is negligible,
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which suggests that one-way FSI may be preferred over the two-way model for
these cases considering the computational cost. Furthermore, the peak of the
structural stress inside the aggregates increases with the increase of the WSR.
This phenomenon can be attributed to two potential factors. On the one hand,
faster flow will result in higher forces as shown in Eq. 3, and on the other hand,
the geometry of the high shear aggregates tends to grow taller, protruding more
into the flow and therefore will interact with the flow regions of higher velocity.
However, it is shown in [15] that the shear modulus can change with the applied
stress, and the accuracy of this shear modulus directly affects the magnitude
of deformation. Therefore further investigations are required to evaluate precise
material parameters under different flow conditions. By leveraging configuration
data of aggregates measured from blood perfusion experiments with and without
blood flow force, the shear modulus can be inferred by formulating an inverse
problem. The obtained shear modulus can subsequently serve as a parameter in
FSI model to simulate the behaviour of aggregates over time under different flow
environments.

Although the proposed model demonstrates notable effectiveness, it is crucial
to acknowledge its limitations. First, since an additional pressure term needs to
be introduced to supplement the Cauchy stress in an incompressible material,
setting ϵ = 0 might result in numerical instabilities in the porosity-dependent
compressible neo-Hookean materials. In this study, for numerical stability 0.01
was chosen as the minimum value for porosity which only introduces a negligi-
ble error. Moreover, since the FSI model is coupled by an implicit partitioned
scheme, the fluid and solid solver are called repeatedly and may lead to high com-
putational costs. To reduce the necessary computational resources, an adaptive
mesh was generated for the CFD simulations. The mesh was refined at the posi-
tion of aggregates to cope with the potential complexity of fluid dynamics while
remaining relatively coarse away from the aggregate. This refinement enhances
the accuracy of interaction forces derived from the CFD simulations, thereby
improving the fidelity of input data for the neo-Hookean materials model. Fur-
thermore, the interpolations between meshes in the Gauss-Seidel iteration will
inevitably introduce discrepancies to the model and propagate. This error can
be reduced by employing finer meshes at the cost of increased computational
effort.

5 Conclusion

In this work, we present an FSI model to simulate and investigate platelet ag-
gregate deformation and associated stress under three different flow conditions
based on porosity-dependent compressible neo-Hookean materials. A paramet-
ric analysis of neo-Hookean materials highlights the importance of porosity on
deformation and stress. The proposed FSI model incorporates the internal mi-
crostructure of the aggregates and facilitates a relatively precise prediction of
the aggregate deformation stress in specific flow environments. The results sug-
gests that employing a high-detail mechanical model is advantageous mostly
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under elevated flow conditions. Finally, this work lays a foundation for a better
understanding of the deformability and mechanical properties of the platelet ag-
gregates, which in turn could be used in the prediction of the stability of platelet
aggregates or more complex porous biomaterials in the future.
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