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Letter to the Editor
[The Editor is not responsible for the views expressed by the correspondents]

Fascinating Journey of Confocal Microscopy
SIR, — The letter describes the fascinating progression of the

confocal microscope from its discovery to its most recent
developments. Marvin Minsky came up with the first idea for a
confocal scanning microscope in 1957, which involved moving the
stage to scan the illumination point in the focus plane. Due to the
most likely lack of the powerful light sources required for imaging
and the computing capacity needed to handle vast volumes of data,
Minsky’s idea went mostly undetected. His ambitions to view
biological processes as they take place in living tissue (in vivo) was
a major factor in the creation of the confocal technique, and Minsky
wanted to image neural networks in unstained preparations of living
brains. Several researchers developed functional laser scanning
confocal microscope designs in the years that followed Minsky’s
discovery. In 1979, Dutch physicist G Fred Brakenhoff created a
scanning confocal microscope, and almost simultaneously, Colin
Sheppard added an image creation theory to the technology. The
idea was cultivated by Tony Wilson, Brad Amos, and John White,
who later (during the late 1980s) showed the value of confocal
imaging in the analysis of fluorescent biological material.

In 1987, the first commercial instruments were released. More
powerful and stable lasers, high-efficiency scanning mirror systems,
high-throughput fiber optics, better thin film dielectric coatings, and
detectors with improved noise characteristics were made possible
by improvements in optics and electronics during the 1990s. One
of the most important developments in optical microscopy is laser
scanning confocal microscopy.  Visual sections of small structures
that would be challenging to physically segment can be seen, and
the images obtained can be used to create 3D structures. In order
to create a 3D reconstruction, the technique essentially scans
specimen point-by-point with a focussed laser beam.

Modern confocal microscopes can be thought of as fully
integrated electronic systems where the optical microscope plays a
central role in a configuration that includes several laser systems
combined with wavelength selection devices and a beam scanning
assembly, one or more electronic detectors, and a computer (for
image display, processing, output, and storage). Modern confocal
microscopes can be thought of as fully integrated electronic systems,
with the optical microscope serving as the primary component of a
setup that includes one or more electronic detectors, a computer
(for image display, processing, output, and storage), and a number
of laser systems coupled with wavelength selection devices and a
beam scanning assembly.

With the rapid development of precision instrument
manufacturing and semiconductor processing industry, the
observation and measurement of micro-structure surface profile has
become an important orientation of scientific research. Confocal
microscopy has become a crucial tool for biological research across
many areas during the past 30 years. Even with the most recent
developments in light sheet and field synthesis microscopy, confocal
microscopy will continue to play a significant role in biological imaging
for many years to come due to its ease of use and universal
accessibility. Confocal microscopy-based approaches continue to
be the most straightforward way for biologists with little familiarity
with imaging to address fundamental concerns because these more
advanced technologies still require significant expertise to establish
and follow through to analysis.
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