
h a ppen s .” The tech n o l ogi c a l
sector is responding: there are
now examples of specific laser
s ys tems de s i gn ed exclu s ively
for biomedical use.

Light’s unique character-
i s tics en a ble it to tra n s m i t

i n form a ti on , probe molec u l e s ,a n d
alter molecules. While the first of these
t h ree attri butes is cen tral to optical com-
mu n i c a ti ons and fiber- optic tech n o l ogy,
it is the latter two that are usef u lly ex-
ploited in the emerging field of biopho-
tonics. All over the world, scientists and
clinicians are harnessing optical en er gy
to inve s ti ga te ti s sues (optical dign o s ti c s ) ,
and to alter tissues in highly controlled
w ays (optical thera peuti c s ) . With ph o to-
dynamic thera py and inters ti tial laser
ph o tocoa g u l a ti on for disease tre a t-
ments, endoscopic fluorescence and op-
tical mammography for early cancer de-
tection, and multiphoton confocal fluo-
re s cen ce micro s copy for cellu l a r- l evel
tissue assessment (to name just a few ex-
a m p l e s ) , the optical app l i c a ti ons in the
life sciences are expanding. The articles
a s s em bl ed in this issue of OPN Tren d s
of fer intere s ted re aders a glimpse into
this evo lving fron ti er, and convey the
sense of excitement felt by researchers in
biomedical optics.

— Alex Vitkin
Assistant Professor of Medical Biophysics and 

Radiation Oncology, University of Toronto;
Associate Scientist, Ontario Cancer Institute

Co n t e n t s

W el come to anoth-
er issue of O P N

Trends, the Optical Soci-
ety of Am eri c a’s new pub-
l i c a ti on on cut ti n g - ed ge
s c i en ce , n ovel app l i c a-
ti on s , and em er ging com-
m ercial directi ons in the
f a s t - m oving field of opti c s .
A supplement to OSA’s widely acclaimed
m on t h ly magazine Opti cs & Ph oto n i cs
News, OPN Tren d s gives re aders an
overview of developments in optics that
are making a difference in our research,
our industries,and our world.

Following the success of the inaugu-
ral issue of OPN Trends, devoted to fiber
optics (Ma rch 2001), this su pp l em en t
l ooks at ph o tonics in the life scien ce s . Al-
though the medical uses of light have a
l ong history going back to the time of t h e
a n c i ent Egypti a n s , with a few excepti on s ,
the major scien tific adva n ces and med-
ical app l i c a ti ons have em er ged in the
past several dec ade s . Recen t ly, the pace of
these adva n ces has qu i cken ed ,p a rt ly du e
to our improved understanding of light-
tissue interactions,and partly due to im-
provem ents in laser tech n o l ogy, f i ber-
optic systems, and high-sensitivity opti-
cal detectors . As a re su l t ,n ew bi oph o ton-
ics app l i c a ti ons can now be de s i gn ed and
ref i n ed with fore s i ght and intell i gen ce .
Gone are the early days of laser biomed-
i c i n e , wh en the com m on m odus opera n d i
with which newly available light sources
were em p l oyed was “l et’s fire our new
laser at this chunk of tissue and see what
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