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Abstract

Immune monitoring of patients enrolled in clinical trials for drug development is of pivotal importance to 
support evaluation of drug safety and efficacy, especially for hematological malignancies and/or cell 
and gene therapy trials. The ability to develop high parameter panels with spectral flow cytometry allows 
for deeper characterization of patient samples in response to a specific drug. Here, we describe the 
implementation workflow of a 25-color assay designed to characterize major human immune 
subpopulations for T, B, NK cells, monocytes, dendritic cells, basophils, and subsets.
25-color immunoprofiling cFluor® kit (Cytek®) was optimized at Cerba Research in blood collected in 
Cyto-Chex® tube. A comprehensive titration of the ViaDye  red fixable viability dye showed that live-
dead cells can be discriminated without nonspecific staining in Cyto-Chex® tubes. Optimal reference 
controls were determined by comparing spectral signatures of single stained controls between cells and 
beads. For beads, SpectraComp® from Slingshot Biosciences was an acceptable alternative to cells for 
most fluorochromes with some exceptions.
After panel optimization, analytical validation was performed allowing for assessment of repeatability, 
reproducibility, and inter-operator variability. Data shows that all primary populations are within 
acceptance criteria according to CLSI H62 guidelines.. The assay was transferred to a second testing 
site with assessment of repeatability, reproducibility, and assay performance correlation with same 
donor blood samples (data pending).
Instruments in two locations, US & Belgium, were standardized with Median Fluorescence Intensity 
(MFI) alignment. Data were acquired to assess MFI, spillover spreading matrix (SSM) and performance 
comparison with PBMC sample. All parameters assessed show both instruments are standardized and 
ready for multi-site global clinical trials.

Method

Whole blood collected in Cyto-Chex® BCT were obtained from 
3 apparently healthy donors. Cyto-Chex® tubes were 
refrigerated (2-8°C) until processed. 
Antibody titration was not performed as the reagent kit is 
optimized by Cytek for all the antibodies.
ViaDye Red viability dye was prepared as manufacturer’s 
recommendation. Titration of the ViaDye was performed with 
healthy donor blood collected in Cyto-Chex® tubes, and half 
the volume was killed at 65oC for one minute and mixed with 
fresh blood. 
200µL of WB was stained as described in the Cytek 
biosciences validation report (DOC-00327 Rev. B, ). 
Stained samples were acquired on 5-laser Cytek Aurora 
instrument with default Cytek assay settings (CAS) with 
optimized MFI target values established during the instrument 
installation qualification. 
Data were analyzed using FCS Express software (clinical 
edition version 7.0). 

Results

%CV =
SD

Mean
x 100 % difference =

MFI reference instrument −
MFI value instrument of choice

MFI reference instrument
× 100

Cerba Research can develop and validate customized flow 
cytometry panels for global clinical trials. 

Connect with our scientific team to learn how we can enhance 
your research and develop specific flow cytometry panels.

Panel Configuration

Summary/Conclusion

Figure 4: Instrument performance correlation.  

18-color pre-stained kit of lyophilized PBMC was used to assess instrument 
performance in two instruments located in different labs (one in US lab and the 
other in EU lab). Every single population falls in the same gate placement, and 
the data from both instruments look comparable. % difference between 
instruments is less than 20% for all primary reportables (data not shown). 

Figure 3a: Representative plots of one sample to highlight primary 
populations.
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Detection of dead cells in Cyto-Chex® tube with viability dye is a challenge, as 
the fixation in this blood collection tube allows for most viability dyes to enter 
all the cells. Careful titration of ViaDye Red viability dye shows that the dead 
cells could be excluded from the further analysis of immune cell subsets. This 
is critical as clinical samples are shipped overnight and there is potential for 
cell death during the shipment, and removal during data analysis is required to 
obtain high quality data. 

All the validation parameters assessed for the 25-color assay, are within the 
acceptance criteria and as such this assay is qualified for testing in clinical 
trials.

Inter-lab (inter-instrument) sample correlation for the 25-color assay was not 
completed, but the instrument performance comparison performed on PBMC 
samples, show that both instruments are comparable and will provide 
comparable data for any global clinical trials. 

Figure 1: Panel configuration of Cytek® 25-color immunoprofiling assay, cFluor® reagent kit.
18-antibodies are within the kit and 7 Brilliant Violet antibodies are from BioLegend. 

Whole blood samples from 3 apparently healthy donors were 
processed in triplicate by two operators and acquired on one 
instrument. 
For precision, data show all the primary reportables are within the 
acceptance criteria of <25%CV. Inter-operator variability assessment 
show that all the primary reportables are within the acceptance criteria 
of <20% difference between operators. 

Figure 3b: Precision (repeatability and reproducibility) and inter-
operator variability assessment.   

Figure  2: ViaDye Red titration.

ViaDye Red viability dye was titrated with a 5-point titration to optimize 
the signal to noise ratio and nonspecific staining of populations in 
Cyto-Chex® tubes. Titration of the ViaDye Red was performed with 
healthy donor blood collected in Cyto-Chex® tubes, and half the 
volume was killed at 65oC for one minute and mixed with fresh blood 
(1:1). A 5-point titration was done starting from the dilution selected to 
be optimal in another assay, and 2-fold dilutions were performed. The 
concentration of the dye resulting in error-free unmixing, and lack of 
nonspecific binding was chosen. For all the precision experiments, 
1:9600 dilution was made and 5µL was added per 200µL whole blood. 
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