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Introduction

Multicolor flow cytometry assays are routinely used in biomedical and clinical
laboratories where instrument calibration Is critical. Reliable instrument
performance, assay standardization and measurement traceability can be
achieved by using fluorescence intensity calibrators. These calibrators are typically
micron sized particles that have been internally stained, or surface reacted to small
molecule fluorescent dyes. Until recently, it has been recommended for flow
cytometry users to use fluorescent particles with assigned Molecules of Equivalent
Soluble Fluorophore (MESF) values. However, MESF values are currently
measured by individual manufacturers using their own developed methods which
leads to lot-to-lot and manufacturer-to-manufacturer variability. To address the
Inconsistencies of MESF values, the National Institute of Standards and
Technology (NIST) has proposed a new fluorescence intensity unit known as the
Equivalent number of Reference Fluorophores (ERF).1

Through collaborative research with NIST, a set of multi-color fluorescent
microparticles, the AccuCheck™ ERF Reference Particles, were developed by
Thermo Fisher Scientific. These multiple fluorescent, internally dye-stained
particles were characterized using NIST developed measurement methods and
ERF values were assigned to 26 different commonly used flow cytometry filter
sets. One key advantage is that these particles fluoresce across the entire visible
spectrum at three varying Iintensity levels, thus, allowing simultaneous
fluorescence intensity measurements across multiple filter sets. Using a single set
of particles is more practical than having to run multiple different single-dye-
stained particle calibrators, like MESF based products, to achieve calibration of the
entire fluorescence intensity scale. Furthermore, calibrators that have fluorescent
dyes internally loaded within the polymer matrix have excellent shelf-life as the dye
molecules are protected against environmental degradation and experience less
photobleaching relative to dyes conjugated to the particle’s surface.

The multiple fluorescent, internally dye-stained AccuCheck reference particles with
NIST-assigned ERF values will ensure consistency and traceability of the sample’s
Intensity measurements, make the intra- and inter-laboratory data comparison
possible, and allow the performance characteristics of flow cytometers to be
tracked. Perhaps most important of all will be the use of ERF particles In
conjunction with a biological standard in order to quantify the expression level of
surface and intracellular biomarkers.?

Materials

AccuCheck ERF Reference Particles Information
« Laser lines: 405 nm (Violet), 488 nm (blue), 561 nm(yellow) and 633 nm (red)

* NIST-assigned ERF intensity values for 26 emission channels, three levels of
iIntensity (high, medium and low) for each channel

« Particle size: 3.1 um  * Concentration: 2 x10° particles/mL * Volume: 3 mL
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3. Example of cross instrument data comparison from different manufacturers.
A) Fluorescence intensity of a sample with far red emission was measured
using two instruments. B)The ERF values ware calculated and compared.
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The test sample has 1.36 million and 1.30 million equivalent Alexa Fluor 700 fluorophores as
calculated from Instrument 1 and Instrument 2, respectively. The ERF values are comparable
between instruments regardless of settings (~4 % difference for this example).

Conclusions

» AccuCheck ERF reference particles with NIST-assigned ERF values will ensure
consistency and traceability of the sample’s intensity measurements and allow
simultaneous fluorescence intensity measurements across multiple filter sets.

= AccuCheck ERF particles allows customers with multiple instruments and/or research
sites to quantitate and accurately compare fluorescence intensity data between
Instruments and laboratories.

References

1. Wang, L.; Gaigalas A.K. J. Res. Natl. Inst. Stand. Technol. 2011, 116: 671-683.
2. DeRose et. al Material 2020, 13: 4111-4117.

Trademarks/licensing

© 2019 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property
of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. This
Information is not intended to encourage use of these products in any manner that might
Infringe the intellectual property rights of others.

Science at a scan
Scan the QR code on the
right with your mobile device
to download this and many
more scientific posters.




