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B iophotonics, the topic of this month’s 
Technology Focus, is arguably a sector 
with the greatest growth potential in 

future years. With a continual demand for more 
sophisticated medical-diagnostic and treatment 
equipment, biophotonics has the potential to 
meet these needs by harnessing the unique 
properties of light and putting them to use.

Although biophotonics is often considered 
to be a contemporary term and its boundaries 
of coverage are somewhat vague, its origins 
can arguably be traced back to the adoption 
of microscopy for biological specimens. 
Microscopy has clearly come a long way and 
still plays a vital role in biology, with the 
development of fluorescent, nonlinear and 
confocal techniques being good examples, 
but photonics has a lot more to offer besides. 
Perhaps the biggest change over the years 
has been from using light purely as a tool for 
imaging to realizing its potential as a means 
for treatment.

Today cells can be manipulated, sorted, 
operated on and selectively killed by optical 
techniques, and on a larger scale lasers can 
cut soft tissue and bone, remove hair or skin 
defects, or even ablate teeth, for example.

One of the areas where photonics has 
already had an important impact is in 
ophthalmology where UV lasers are now 
routinely used in laser eye surgery, and optical 
coherence tomography can scan the retina 
for diseases, such as macular degeneration 
or glaucoma.

As outlined in our Industry Perspective 
article on page 509, another future application 
in ophthalmology could be helping cataract 
patients after surgery. Here, nonlinear optics 
could be combined with chemistry to bring 
two important benefits. The first is to tune the 
strength of an implanted polymer lens and 
thus optimize vision by locally adjusting the 
lens’s refractive index. The second is to trigger 
the release of a cell-killing chemical to prevent 
the unwanted growth of cells over the artificial 
lens, which obscures vision. It is innovations 
like these that show the bright future that 
photonics has in medicine, and in helping us 
all maintain good health.
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