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Abstract: Spectral flow cytometry has revolutionized high-dimensional immunophenotyping,
enabling simultaneous detection of numerous biomarkers. Accurate unmixing of spectral data is
critical for reliable analysis, and compensation beads play a pivotal role in this process. This study
investigated the performance of different compensation beads in a 20-color multiplexing panel and
compared their unmixing accuracy to lymphocyte cells. Commercial compensation beads from
different suppliers were investigated side by side on a spectral flow cytometer. Results revealed
significant variability among beads. A newly developed beads demonstrated nearly 100% unmixing
similarity to cells in this specific panel, enabling precise spectral representation and optimal
separation of overlapping fluorophores. In contrast, other type of beads achieved only 50%
unmixing accuracy, leading to compromised data quality and increased spectral spillover. These
findings highlight the importance of selecting appropriate compensation beads tailored to specific
panels and fluorophore combinations. Although in most cases, using cell to perform single color
control experiment is preferred, however for limited cell sources, acquiring single color control data
on compensation beads is necessary. Proper bead selection not only improves unmixing fidelity
but also reduces the reliance on limited cell samples for compensation controls. This is particularly
advantageous in studies with rare cell populations or small sample sizes, helping ensure efficient
experimental design and preserving sample integrity. This poster showed spectral unmixing
bivariate plot of 20-color panel, the beads performance variation was clearly demonstrated in
terms of unmixing accuracy, the newly developed compensation beads demonstrated exceptional
spectral unmixing power between fluorophores with high spectral similarity, such as Alexa Fluar™
488 and Alexa Fluor™ 532. By optimizing bead selection, researchers can facilitate panel design
and enhance panel performance, improve reproducibility, and streamline workflows in spectral flow
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Advanced Unmixing Single Color Controls for Better Spectral Flow Cytometry

Overall better performance by UltraComp Spectral eBeads™ SCC beads
across dyes compared to commercial SCCs
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UltraComp Spectral eBeads™ SCC had better performance in a 20-color panel
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Laser cytek Aurora as the spectral flow cytometry platform. Using a 33-color panel, individual dyes on cells were
replaced by bead based single color controls and the panel was unmixed. Representative unmixng results of green
emitting, red emitting, and tandem dyes shown above.
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Conclusions: UltraComp Spectral eBeads™ unmixing beads react with mouse, rat, hamster, rabbit, recombinant human antibodies. They have similar FSC and SSC profiles to lymphocytes, facilitating easy instrument setup. These beads exhibit low autofluorescence, which is critical for minimizing unmixing errors, and
feature matched autofluorescence between negative beads and capture beads, helping ensure more accurate results. Additionally, UltraComp Spectral eBeadls™ unmixing beads require only one wash to simplify workflow, helping make the process more efficient. In a 20-color panel unmixing test, these single-color
controls demonstrated greater unmixing similarity to cells than UltraComp eBeadis™ Plus compensation beads and other commercial single-color controls. Overall, UltraComp Spectral eBeadls™ unmixing beads offer exceptional unmixing performance. Their similarity to cell unmixability facilitates high-parameter

multicolor panel design for spectral flow cytometry, making them a more suitable choice as spectral cytometry SCCs compared to other commercial products. * For Research Use Only. Not for use in diagnostic procedures. © 2025 Thermo Fisher Scientific Inc. Al rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.



