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The application of spectroscopy to medicine has a long
innovative history. In the late 1800s Charles Alexander M
Munn investigated the spectra of heme proteins in differ
states of oxygenation. He summarized his spectroscopic fi
ings in two important books:The Spectroscope in Medicin
~1880!, and Spectrum Analysis Applied to Biology and Med
cine~1914!. These early investigations were extended by Da
Keilin from 1925 to 1960, during which he used optical spe
troscopy to study the respiratory chain and cytochromes c
mon to plants, yeasts, and higher animals. In 1950, Torbjo
O. Caspersson of the Karolinska Institute, Sweden, publish
book Cell Growth and Cell Function, a Cytochemical Stud,
which summarized his 20 years of research on microspec
photometry of cell organelles, nucleotides, and proteins du
the cell cycle, growth, and differentiation. There is a direct li
between the work of Keilin on respiratory proteins and t
prolific work of Caspersson on cellular microspectrophoto
etry and the innovative studies of Britton Chance on the ap
cation of spectroscopic techniques to cellular respiration.

The last 15 years have been a period of rapid developme
the field of biomedical photonics. Participants of the SPIE c
ferences on bio-optics may recall the 1989 conference in
Diego on ‘‘New Methods in Microscopy and Low Light Imag
ing.’’ That conference, chaired by John Wampler, covered
pers on the following subjects: three-dimensional reconst
tion of microscopic images, advances in CCD technology, lo
level luminescence imaging, computer-aided microsco
scanning confocal microscopy, and new developments in o
thalmic imaging. In the period following that seminal confe
ence we have seen the rapid growth of SPIE conference
medical imaging, biomedical optics, and diagnostics. What w
contained in one conference proceedings is now containe
several thick proceedings. The SPIE Press also deserves c
for their books on biomedical optics and related technolog
The SPIE Milestone Series of books containing selected
printed papers on microscopy, lasers, three-dimensional im
ing, and tissue optics also contributed to the growth of the fi
The Journal of Biomedical Optics, published by SPIE, is a
growing forum for theoretical and experimental papers in b
medical optics.

The Biomedical Photonics Handbookwas organized by the
Editor-in-Chief Tuan Vo-Dinh in consultation with a prestigiou
advisory board comprised of leaders in their fields. The ed
selected a group of contributors who are well-known, act
researchers and clinicians in the field of biomedical optics. T
handbook provides a comprehensive survey of optical ins
mentation and techniques that are in various stages of deve
ment and clinical testing for both diagnostics and treatme
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The sample varies from molecules to organisms: the detec
of pathogens in biological fluids, to the spectroscopic monit
ing of cells and tissues, to spectroscopy and imaging of ce
tissues, and organs in vivo for the detection of pathology. T
other broad areas of interest contribute to the coverage of
handbook: a survey of optical techniques for the treatmen
diseases in many fields of medicine, and a survey of opt
techniques for genomics, proteomics, and medicine.

The handbook is divided into several major sections: pho
nics and tissue optics, photonic devices, photonic detection
imaging, biomedical diagnostics, optical biopsy, therapeu
and interventional techniques, and techniques for molec
medicine. Most of the chapters in the handbook are well or
nized, well illustrated, and contain a balance between theo
cal principles, instrumentation, and applications. The chap
that present the theory of light-tissue interactions, optical pr
erties of tissue, functional imaging with diffusing light, theore
ical models and algorithms in optical diffusion tomograph
photon migration spectroscopy in the frequency domain,
near-infrared fluorescence imaging and spectroscopy in ran
media and tissues form a category that would be useful
those researchers involved with mathematical modeling.
handbook contains chapters that describe the design, cons
tion, and operation of biomedical instruments; these chap
would benefit those researchers that are involved in constr
ing biomedical instruments. The chapters describe various t
niques in biomedical photonics such as photon migration, fu
tional imaging with diffusing light, and near-infrare
fluorescence imaging and spectroscopy, and biochips and
croarrays. These techniques are still in the early stages of t
nological development. There are other, more mature te
niques, such as photodynamic therapy~PDT!, confocal
microscopy, multiphoton excitation microscopy, optical coh
ence tomography~OCT! imaging, and lasers in clinical medi
cine that are emerging into commercial products and clini
trials.

Some of these emerging diagnostic techniques have w
spread applications in many fields of clinical medicine. F
example, the chapter on optical coherence tomography ima
discusses applications to clinical medicine in these areas:
gical guidance and intervention, ophthalmology, gastroente
ogy, laryngology, and minimally invasive surgery. A wide ran
of imaging devices that are based on OCT principles have b
developed: microscopes, ophthalmoscopes, laparoscopes
miniature, flexible catheters and endoscopes.

The handbook contains many useful illustrations~some in
full color! and a detailed index. An extensive appendix conta
useful spectroscopic data on biologically and medically r
evant molecules and samples. An extensive listing of referen
is given, but this would be more useful if the quality and t
significance of the papers were discussed as in an anno
biography.

I think that the audience for the handbook would consist
graduate students in biomedical engineering programs, sc
tists and engineers who are interested in initiating researc
biomedical optics, and clinicians who are interested in a sing
volume source that presents the theory, instrumentation,
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Book Review
some selected studies of applications in biomedical photon
The handbook is a good general source for individuals in
verse disciplines who share a common interest in biomed
optics. Clinicians in the fields of dermatology, ophthalmolog
and minimally invasive surgery and diagnostics would find
handbook to be a useful guide.

The major strength of the handbook is its broad and in
grated coverage of theory, devices, and techniques in a s
volume. The editor and his scientific advisory board selecte
broad range of topics that would not usually appear in a sin
volume. For example, there are a large number of compre
sive chapters on spectroscopic techniques, several chapte
imaging, three chapters on photodynamic therapy, and cha
on biochips, microarrays, DNA sequencers, and other te
niques used by molecular biologists. Included in the section
biomedical diagnostics are two important diagnostic te
niques: x-ray imaging and optical pumping in magnetic re
nance imaging.

The first section of the handbook is devoted to photonics
tissue optics. It contains three well-organized chapters~optical
properties of tissue, light-tissue interactions, and theoret
models and algorithms in optical diffusion tomography!. These
integrated chapters set the high standards of clarity cou
with physical rigor. The next sections on photonic devices a
photonic detection and imaging techniques are characterize
an appropriate balance of theory and a detailed descriptio
instrument design and construction.

About one-fourth of the handbook is devoted to intervent
and treatment techniques. The important field of photodyna
therapy is well described in three comprehensive chapt
which is an indication of the maturity of this technique in clin
cal medicine. Today, almost all branches of clinical medic
benefit from the availability of clinical lasers, and this aspect
biomedical photonics is well covered in a series of chapters
describe the latest techniques in each clinical discipline. I
fair to state that lasers have revolutionized the fields of opht
mology and dermatology.

The section on advanced biophotonics for genomics, p
teomics, and medicine is a very exciting and new area of b
photonics. The topics discussed include: biochips, sensor
the nanoscale, probes, optical trapping techniques, and sur
enhanced Raman scattering. These are the techniques tha
have major impacts on the field of molecular medicine. T
advances of molecular biology interfaced with the rapid dev
opment of nanoscale devices will further accelerate the de
opment of biomedical photonics.

The major theme that emerges from this volume is that b
medical photonics is having a great impact on both basic m
cal sciences and in clinical medicine in the areas of diagnos
intervention, and treatment. The many advances in biomed
photonics that are described in the handbook succeeded
cause of the multidisciplinary research teams in the labora
and in the clinic. It is the integration of theory, instrument d
sign, signal processing, image processing, and clinical kno
edge that is driving the advances in biomedical photonics.
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In contrast to the overall high quality of the handbook the
exists a lack of coordination between some of the chapters
insufficient editing. In a book that contains many chapters
diagnostic techniques there is little discussion and analysi
the sensitivity, specificity, and limitations of these techniqu
The emphasis of the handbook is on new developments in t
nology: the theory, methods, and instrumentation. Neverthel
the secondary theme of the volume is applications to medic
medical diagnostics, optical biopsy, intervention, and treatm
techniques. In order to critically evaluate the efficacy of the
techniques a discussion of sensitivity, specificity, and limi
tions is required. Similarly, it would also be very useful to ha
some discussion of indications, contraindications, and com
cations for many of the intervention and treatment techniq
that are described. Hopefully, by the time the next edition
published there will be some large-scale, randomized, clin
trials based on some of the exciting technological developm
that have been described in the handbook.

The handbook does not cover several important areas: n
linear microscopy such as second-harmonic generation im
ing, third-harmonic generation imaging, coherent anti-Sto
Raman spectroscopy~CARS!, and microscopy. On the clinica
side, the handbook does not include the clinical scanning la
microscope and other clinical microscopes for diagnostics
dermatology. A discussion of clinical scanning slit microscop
for ophthalmology and laser scanning confocal microsco
with both eye tracking and adaptive optics for retinal diagn
tics are also missing from the book. Hopefully, a future editi
will be enhanced by the editor.

The stated goal of the handbook is to provide a compreh
sive, integrated, interdisciplinary forum that would be of gre
interest and use to scientists, engineers, manufacturers, te
ers, students, and clinicians. The editor and the 150 aut
have succeeded in their goal; therefore, I recommend the h
book as a useful reference book.
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