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Three-Parameter Standard Linear Solid Model

In addition to the Kelvin-Voigt (KV) bond model described in the main text, we implemented a more general
three-parameter standard linear solid (SLS) model. Represented in its Maxwell form, the SLS model consists
of two parallel systems: a Maxwell element, comprising a spring with elastic modulus ks1 and a dashpot with
viscosity kv arranged in series, coupled with an elastic element with elastic modulus ks2 [1]. The governing
differential equation, derived from the constitutive relationships, is given by
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We evaluated the performance of the SLS model by replacing the KV bonds in both the cytoskeleton and
nucleus models. The parameters for the cytoskeleton and nucleus models with SLS bonds were calibrated
using micropipette experimental data, as described in Section 3.1 of the main text. The obtained parameters
are summarized in Table S1. A comparison of normalized aspiration length as a function of aspiration pressure
shows good agreement between the SLS and KV model results after parameter calibration (Fig. S1). Similar
consistency was observed in the microfluidic experiment simulations (Fig. S2).

Table S1: Set of parameters of the cytoskeleton used
for the SLS model

Parameter Simulation units value

stiffness cytoskeleton, kcyts1 = kcyts2 120
stiffness nucleus, knucl

s1 = knucl
s2 600

viscosity cytoskeleton, kcytv 10
viscosity nucleus, knucl

v 10
density bonds cytoskeleton, ρcyt 0.8
density bonds nucleus, ρnucl 0.8
bond topology, w 5
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Fig. S1: Comparison of normalized
aspiration length as a function of aspi-
ration pressure in micropipette exper-
iments and simulations with SLS and
KV bond models for medium size
cells.

Fig. S2: Comparison of the transit
velocities in microfluidic experiments
and simulations with SLS and KV
bond models for medium size cells.
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