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When is a field ready for a new introductory text?
One indication is that, despite a wide range of out-
standing advanced texts available, many of us find
ourselves drawing from a great number of these texts
when introducing a subject to graduate students. This
is certainly the case for me when teaching graduate
students about cell mechanics and mechanobiology.
But more telling is the fact that one of the field’s
flagship journals has not until now published its first
book review. The new text from Jacobs, Huang, and
Kwon is fully worthy of the honor of being the first
text reviewed in Cellular and Molecular Bioengineering.
After reading through the clear, simple, but rigorous
text, I can say that their work does far more than just
tie together some important notes in a single binding. I
will argue here that this text is potentially transfor-
mative for the field, much in the way that the famous
texts by Beer and Johnston in the 1960s were trans-
formative for the undergraduate study of mechanics of
materials and machines.

Beer and Johnston’s texts transformed undergraduate
mechanics from a sequence of case studies, with basic
principles drawn in as needed, into theway that the topics
are taught today: a logical sequence of basic principles
with important problems studied to support these prin-
ciples. In my opinion, Jacobs, Huang, and Kwon have
put forth a new book that promises to be equally trans-
formative: the text provides a thorough and rigorous
introduction to the fields of cell mechanics and
mechanobiology by structuring the material around a
sequence of basic principles, drawing in compelling
examples along the way to a comprehensive introduction
to the field.

The first chapter sets the tone for this approach:
after some very well chosen motivation for the field,
the chapter presents a case study, but then shows how
much more insight can be gained by beginning with
basic principles. After a concise review of molecular
and cell biology, the text continues with the chapters
on the three physical pillars of mechanobiology: solid,
fluid, and statistical mechanics, each presented with a
level of rigor appropriate for a student either seeing the
material for the first time or transitioning from an
undergraduate to a graduate treatment of the subject

(more on this later). The first section of the book
(‘‘Principles’’) then culminates with a review of the
some widely applied experimental techniques that are
currently available to mechanobiologisits and biome-
chanicists alike.

This foundation is then applied in the second section
of the book (‘‘Practice’’). Using the framework that is
built up in the first section, the study of polymers, poly-
mer networks, membranes, adhesion, cell motility and
mechanotransduction are covered in simple, rigorous,
accessible mathematical language, in a way that clearly
establishes cellularmechanics as being rooted in thebasic
principles of solid, fluid, and statistical mechanics.

Why am I so excited about this text when so many
other great advanced treatments are available? Jacobs,
Huang, and Kwon add something substantial to the
many fantastic books I already have on my shelf, many
of which they reference and acknowledge both in their
own preface to their book and throughout the chap-
ters. The argument that I will make here is that this is
possibly the best book I have yet seen for teaching
several important courses: while their new text serves
well as a reference—I have already had occasion to use
it as such—it has the potential through its structure
and writing to change both how and when we teach cell
mechanics.

I can think of several courses I would like to teach
out of this text, but I will limit myself here to
describing two. The most obvious is what Jacobs,
Huang, and Kwon intended: a one or two semester
course aimed at biological and biomedical engineers in
their senior years or first semester of graduate school.
For this, the text contains enough very well written
background material to bring any undergraduate up to
speed on the basics of solid, fluid, and statistical
mechanics, and on a well chosen set of essentials of
molecular and cellular biology. The text contains just
the right amount of detail to enable such a student, in
one semester, to read original papers with clarity and
context.

Where the book is particularly exciting is as a
potential mechanism for teaching a range of upper
level undergraduate courses out of a single book.
Several come to mind, amongst the most important of
which is bridging what I have always called ‘‘the void’’
in mechanics education: how can one prepare a bio-
mechanics student who has completed only a semester

Cellular and Molecular Bioengineering (� 2013)

DOI: 10.1007/s12195-012-0267-2

� 2013 Biomedical Engineering Society



of ‘‘strength of materials’’ type work for the range of
graduate mechanics courses? I envision Jacobs, Huang,
and Kwon’s text as a highly compelling and accessible
introduction to the next level of mechanics beyond the
point at which undergraduate courses end, and inter-
mediate to that presented in first year graduate con-
tinuum mechanics sequences. The entire list of subjects
I would like undergraduate engineers to see is repre-
sented in this text, along with simple and interesting
examples, from introductory elasticity to nonlinear
kinematics to statistical mechanics.

Jacobs, Huang, and Kwon’s text has the potential to
be transformative to the field of mechanobiology, and
is also an important contribution to mechanics in

general. It is simple and clear, and quite deserving of
the honor of being the first book to be reviewed in this
journal. I look forward to hearing what others do with
it and to trying it myself in the coming semesters.
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