Why Is An Important Feature of a Fluorescence Microplate
Reader?

What is dynamic range?

Dynamic range of a fluorescence instrument indicates the range of fluorescence intensity that is detectable by
the detector been used. It is determined by the minimum and maximum detection limits of an instrument. For
example, if a fluorescence instrument can detect signal between 100~100,000 counts (means it can not detect
signal weaker than 100 counts, or higher than 100,000 counts), then the dynamic range of this fluorescence
instrument is 100,000 /100 = 4 orders of magnitude (4 decades).

What determines the dynamic range?

Dynamic range of a fluorescence plate reader is determined by the choice of the detector and its operating
conditions. The majority of fluorescence microplate readers use photomultiplier tube (PMT) as the detector,
operating in the photon counting mode. Most of them use analog detection with 12 or 16 bit A/D converters and
thus have very narrow dynamic range, typically 4 to 5 orders of magnitude. The high level of dark count, which
is measured without excitation light, further lowers the usable dynamic range of these microplate readers to
below 3 to 4 orders of magnitude.

What is the dynamic range of FluoDia T70?

The FluoDia T70 uses a photomultiplier tube as its detector, operating in the photon counting mode. Designed
with the highest sensitivity and widest dynamic range in mind, FluoDia T70 can count up to 16,000,000
photons/counts per second. It is the only plate reader currently available that can detect signals of 7 orders of
magnitude. With a background count of less than 10 counts per second, FluoDia T70 has a usable dynamic
range of over 6 orders of magnitude.

Why didn’t dynamic range gain as much attention as sensitivity?

Since a fluorescence measurement usually requires detection of a very low signal, sensitivity has been given the
most priority in determining whether an instrument is superior to the others. Also, since traditional fluorescence
detection measures only one or two samples at a time, it is relatively easy to adjust the volume of a sample so
that its signal will fall into the required detection range of a particular instrument.

Why is dynamic range very important for a platereader?

Fluorescence plate readers are designed for measuring tens to thousands of samples at one measurement.
Among these many samples, some may have very weak signals; others may have very strong signals. The
researchers normally do not know which signal is strong and which one is weak before the measurement. A
wide dynamic range is the only way to ensure all samples will be properly measured under the same condition,
at the same time, without further unwanted intervention.



Why does the superior dynamic range of the FluoDia T70
benefit the customer?
The FluoDia T70 allows researchers to screen hundreds to thousands of samples in a more accurate, cost-

effective and labor-effective way. For example, a FRETbased assay, with very high positive control samples
and very low negative control samples, as shown below, can be measured easily by FluoDia T70.
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In this 96-well microplate, blank control samples (wells H11-12, in gray color) have readings below 103
counts, negative control samples (wells A1-4, in blue color) have readings below 104 counts, positive control
samples (Wells H5-10, in red color) have readings above 107 counts, and the testing samples (in pink and
green) has readings between 104(green) to 106 (pink) counts. With no further adjustment of samples, only
FluoDia T70 plate reader can detect all these samples. If a researcher uses a plate reader with a dynamic range
of 5 decade, he can only read those wells that have less than 105 counts. If a researcher uses a plate reader with
a dynamic range of 6 decades, of which there are very few, he can also collect data from wells that are between
105 ~106 counts, but not from positive control wells (> 107 counts). In order to accurately measure all the
samples at the same time, they have to repeat the measurement after specific cells that have exceeded the
dynamic range are adjusted to fit within the dynamic range of the platereader. This adjustment is both cost and
labor intensive and it further introduces artifacts into the measurement.

Conclusion: Dynamic range is a very important specification of any fluorescence microplate reader. With a
dynamic range of 7 orders of magnitude, FluoDia T70 is the only way to guarantee accurate, cost-effective
and labor effective measurement of tens to thousands of fluorescence samples.
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