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Nanoindentation is ideal for the characterization of inhomogeneous biological
materials. However, the use of nanoindentation techniquesin biological systems
is associated with some distinctively different techniques and challenges. The
book presents the basic science of nanoindentation, including the background of
contact mechanics underlying indentation technique and the instrumentation used
to gather mechanical data. It provides perspectives that are optimized for
biological applications, including discussions on hydrated materials and
adaptations for low-stiffness materials. The book also covers the applications of
nanoindentation technique in biological materials. Highlighting current
challenges, it concludes with an insightful forecast of the future.
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Nanoindentation isideal for the characterization of inhomogeneous biological materials. However, the use of
nanoindentation techniquesin biological systemsis associated with some distinctively different techniques
and challenges. The book presents the basic science of nanoindentation, including the background of contact
mechanics underlying indentation technique and the instrumentation used to gather mechanical data. It
provides perspectives that are optimized for biological applications, including discussions on hydrated
materials and adaptations for low-stiffness materials. The book also covers the applications of
nanoindentation technique in biological materials. Highlighting current challenges, it concludes with an
insightful forecast of the future.
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Editorial Review
Review

"Michelle Oyen has done a superb job compiling experts in the field of nanoindentation. This book spans a
wide variety of topics ranging from the fundamental theory and instrumentation of nanoindentation to its
application in biological materials including soft tissues, mineralized tissues, and cell structures. This book is
an excellent resource for students and researchers alike."

?Professor Lisa Pruitt, University of California, Berkeley, USA

From the Inside Flap

Nanoindentation is ideal for the characterization of inhomogeneous biological materials. However, the use of
nanoindentation techniques in biological systemsis associated with some distinctively different techniques
and challenges. For example, engineering materials used in the microelectronics industry (e.g. ceramics and
metals) for which the technique was developed, are relatively stiff and exhibit time-independent mechanical
responses. Biological materials, on the other hand, exhibit time-dependent behavior, and can span a range of
stiffness regimes from moduli of Pato GPa eight to nine orders of magnitude. As such, there are differences
in the selection of instrumentation, tip geometry, and data analysis in comparison with the "black box"
nanoindentation techniques as sold by commercial manufacturers. The use of scanning probe equipment
(atomic force miscroscopy) is also common for small-scale indentation of soft materialsin biology.

The book is broadly divided into two parts. The first part presents the "basic science" of nanoindentation
including the background of contact mechanics underlying indentation technique, and the instrumentation
used to gather mechanical data. Both the mechanics background and the instrumentation overview provide
perspectives that are optimized for biological applications, including discussions on hydrated materials and
adaptations for low-stiffness materials. The second part of the book covers the applications of
nanoindentation technique in biological materials. Included in the coverage are mineralized and
nonmineralized tissues, wood and plant tissues, tissue-engineering substitute materials, cells and membranes,
and cutting-edge applicationsat molecular level including the use of functionalized tipsto probe specific
molecular interactions (e.g. the ligand-receptor binding). The book concludes with a concise summary and an
insightful forecast of the future highlighting the current challenges.

About the Author

MichelleL. Oyen isaLecturer in Mechanics of Biological Materialsin the Mechanics and Materials
Division and the Engineering for the Life Sciences group in the Cambridge University Engineering
Department. She holds a BS degree in Materials Science and Engineering and an MS Degree in Engineering
Mechanics, both from Michigan State University, and a PhD degreein Biophysical Sciences and Medical
Physics from the University of Minnesota. She joined Cambridge Engineering in 2006 following an
appointment as Research Scientist at the University of Virginia Center for Applied Biomechanics. Sheisa
member of the Materials Research Society and the ASME Bioengineering Division, a principal editor for the
Journal of Materials Research, a moderator of iMechanica and a founding committee member for the new
UK -based bioengineering society.



Users Review
From reader reviews:
Robin Millard:

The book Handbook of Nanoindentation: With Biological Applications can give more knowledge and
information about everything you want. Why then must we leave the great thing like a book Handbook of
Nanoindentation: With Biological Applications? Some of you have a different opinion about reserve. But
one aim that book can give many datafor us. It is absolutely appropriate. Right now, try to closer together
with your book. Knowledge or information that you take for that, you may give for each other; you may
share al of these. Book Handbook of Nanoindentation: With Biological Applications has simple shape
however you know: it has great and massive function for you. Y ou can appearance the enormous world by
wide open and read a publication. So it is very wonderful.

Nicholas Tapia:

What do you with regards to book? It is not important along with you? Or just adding material when you
really need something to explain what your own problem? How about your free time? Or are you busy
person? If you don't have spare time to perform others business, it is give you a sense of feeling bored faster.
And you have free time? What did you do? Everybody has many gquestions above. They must answer that
guestion because just their can do that will. It said that about book. Book is familiar in each person. Yes, it is
proper. Because start from on guarderia until university need this specific Handbook of Nanoindentation:
With Biological Applications to read.

Donna Wright:

Playing with family in the park, coming to see the water world or hanging out with close friendsis thing that
usually you will have done when you have spare time, then why you don't try matter that really opposite
from that. Just one activity that make you not feeling tired but still relaxing, trilling like on roller coaster you
areride on and with addition details. Even you love Handbook of Nanoindentation: With Biological
Applications, you can enjoy both. It is fine combination right, you still need to missit? What kind of hang
typeisit? Oh come on its mind hangout people. What? Still don't obtain it, oh come on its named reading
friends.

Rose Heck:

Do you like reading a guide? Confuse to looking for your selected book? Or your book was rare? Why so
many query for the book? But virtually any people feel that they enjoy with regard to reading. Some people
likes reading through, not only science book but novel and Handbook of Nanoindentation: With Biological
Applications or others sources were given expertise for you. After you know how the fantastic a book, you
feel want to read more and more. Science publication was created for teacher or students especially. Those
publications are hel ping them to include their knowledge. In additional case, beside science reserve, any
other book likes Handbook of Nanoindentation: With Biological Applications to make your spare time
considerably more colorful. Many types of book like this one.
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