Journal for Multiscale Computational Engineerint0 (2) vii (2012)

SPECIAL ISSUE

ACTIVE TISSUE MODELING: FROM SINGLE MUSCLE
CELLS TO MUSCULAR CONTRACTION

Guest Editors
Markus Bol & Ellen Kuhl

PREFACE

All living creatures share a common architectural feature: the cell. This functional unit is the fundamental building
block of life. Muscle cells are classified as smooth, skeletal, and cardiac: Smooth muscles control the movements
of internal organs; skeletal muscles generate the locomotion of creatures (King et al., 2012; Kober et al., 2012;
Simms et al., 2012; Yucesoy and Huijing, 2012); and cardiac muscles create the pump function of thethedrt (B

al., 2012; Chapelle et al., 2012). Muscle cells undergo and control a variety of intra- and extracellular events with
distinct mechanical characteristics to perform various functions. Although these events are relatively well understood
on a macroscopic phenomenological scale, the understanding of their microscopic behavior remains an active area of
research. To obtain a holistic understanding of active muscle force creation, current research focuses on characterizing
active muscle tissuacrossthe scales, i.e., on informing the larger scales with kinematic, dynamic, constitutive, and
static quantities measured at the small scales.

The objective of this special issue is to bridge the gap between the subcellular, cellular, tissue, and organ-level
modeling of movement of living systems with a particular focus on the modeling of active muscle contraction. Over
the past decades, computational modeling has become an indispensable tool to supplement active muscle experi-
ments to enhance our understanding of smooth, skeletal, and cardiac muscle. Computational modeling of active force
generation may increase success rates of clinical interventions and therapeutic effectiveness, which is of great socioe-
conomical interest.

The modeling of active biological tissues is conceptually challenging because they typically undergo large defor-
mations and may display incompressibility, heterogeneity, anisotropy, viscosity, damage, plasticity, and growth, paired
with the fascinating ability to create active force. Yet, many of these aspects are neglected in today’s muscle models.
To advance our understanding of active contraction across the scales, this special issue brings together expertise in
life science, engineering, and medicine, theoretically (Chapelle et al., 2012; Simms et al., 2012), computationally
[BLANK] (Kober et al., 2012; Yucesoy and Huijing, 2012), and experimentallyl @ al., 2012; King et al., 2012).

We hope you enjoy studying the individual contributions while gaining deeper insight into the current state of active
tissue modeling.
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