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Investigators concerned with blood—material interac-
tions have just been presented with an important new
reference with the publication of ‘Cardiovascular
Biomaterials and Biocompatibility: A Guide to the
Study of Blood-Tissue-Material Interactions’®. This
work represents the fourth edition of what have been
previously entitled, Guidelines for Blood-Material
Interactions—Reports of the National Heart, Lung, and
Blood Institute Working Group'™. However, this latest
edition is published for the first time in a journal
format as a special supplementary issue of Cardiovas-
cular Pathology; the official Journal of the Society for
Cardiovascular Pathology. The editors of the supple-
ment are Drs Lawrence Harker, Buddy Ratner, and
Paul Didisheim. The editors and contributors are to be
commended for an outstanding contribution to the
cardiovascular biomaterial literature. This work will be
very useful as a guide for both experienced researchers
as well as students.

In general, all of the chapters are well written and the
contributing authors represent the leaders in this field.
Although there is some overlap between the chapters,
the overlap in general is complementary. In addition,
some of the chapters have a handbook format. For
example, the extensive tabular information references
in Chapter 6 (Materials Selection) could be particularly
useful for workers seeking specific material characteris-
tics. However, this type of extensive tabular informa-
tion might be best included in an appendix.

Despite the many praiseworthy contributions to
‘Cardiovascular Biomaterials and Biocompatibility’,
there are a number of important subjects which were
not included, and hopefully these will be covered in
future editions. For example, the use of animal models
is not specifically covered. There is no attempt made
in any of the chapters to differentiate between results
or data obtained from animal models versus human
material. There are important differences between
human and animal blood—material interactions, and it
would be helpful if these were delineated in future
editions, perhaps in a chapter on this subject.

Another important missing subject area concerns the
use of mathematical modelling techniques to
understand the performance of cardiovascular
biomaterials, and help predict their biocompatibility*®.
In addition, in a number of industrial settings, certain
computerized mathematical modelling techniques are
already in standard use. For example, heart valve
design is frequently aided by finite element analysis”®.
In addition, mathematical modelling and computer
simulation of thrombogenesis have also been
attempted by a number of investigative groups® '°.

Furthermore, while the descriptions of a number of
techniques available for assessing cardiovascular
biomaterials are very helpful, a number of currently
available techniques which could augment experi-
ments and testing are not mentioned at all. An
important example in this regard is solid state nuclear
magnetic resonance, which has been recently
reviewed'"'?, and represents a powerful tool for
understanding the chemical nature and chemical
interactions of polymeric surfaces. Another technique
omitted in this work is accelerated fatigue testing of
cardiac valve prostheses. This methodology is used
extensively in the cardiac valve industry for estimating
durability'> . The rtesults of accelerated fatigue
testing are virtually always part of the data submitted
to the Food and Drug Administration for cardiac valve
prosthesis  approval.  Furthermore, techniques
involving NMR imaging provide important information
about biomaterials at the bulk and molecular level and
thus should also be considered for inclusion in future
editions of this publication. NMR imaging techniques
have been used to study cardiovascular biomaterials to
a limited extent'®, and it is expected that this use will
increase with the increasing availability of this type of
instrumentation.

The reviewer would hope to see an expanded
appendix in future editions of ‘Cardiovascular
Biomaterials and Biocompatibility’. This appendix
might contain some of the handbook features
mentioned above, as well as references to various litera-
ture and computer databases concerning materials.
Furthermore, the appendix might also include a
summary of various methods which could be useful
for researchers in this field. The appendix might even
be more useful if it contained a listing of the names
and other contact information for manufacturers and
suppliers of various materials relevant to research in
this field.

Despite these constructive concerns and recommen-
dations about future issues, congratulations are in
order to all who participated in the creation of this
fourth outstanding edition of ‘Cardiovascular Biomater-
ials and Biocompatibility’.
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High Resolution XPS of Organic Polymers: The

Scienta ESCA300 Database
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Interfacial chemistry has a profound influence on
processes such as adhesion, wetting and protein
adsorption. Precise knowledge of such chemistry is
therefore vital to any systematic study of processes
where surface interactions occur. The application of X-
ray photoelectron spectroscopy (XPS) in the study of
surfaces including biomedical interfaces is well
established. This book describes the ESCA (electron
spectroscopy for chemical analysis) database of a range
of standard and biomedical polymers using the high
resolution Scienta ESCA300 instrument.

The book is divided into four main parts, the first
being a brief description of the spectrometer and its
performance. The second part covers the experimental
and analytical techniques employed to acquire the
spectra, which are then given in the third section. Of
particular note is the inclusion of valence band
spectra, which may be used to distinguish, for
example, linear and branched polyolefins. Finally, the

appendices supply a summary of group chemical shifts
and binding energies. The layout enables easy referen-
cing for both the identification of unknown samples
and the characterization of novel surfaces.

The authors have collected spectra from over a
hundred commonly used polymers. Although XPS
spectra of many of these materials are to be found in
the literature, what makes this database indispensable
is the exceptional energy resolution available from the
Scienta ESCA300. Most XPS users do not have access
to such expensive equipment, but even so, the
precision with which binding energies and chemical
shifts have been determined (due in large part to
careful energy-referencing by the authors} makes the
book an invaluable tool for academics and industrial
scientists who are emploving XPS to characterize
polymeric biomaterial interfaces.
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