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Goal of Instrument Standardization

Same results regardless of instrument used (same results on Aurora 
and Maleficent, etc.)

1. Populations fall within same gates (can use same template across 
instruments).

2. Population percentages are the same.
3. Positive population MFIs are the same.
4. Resolution of dim markers is the same.





















Cross-Site Study Using Hard-Dye Beads Standardization

Three data sets using pre-stained lyophilized 18-color 
immunophenotyping kit:

1. Gold Standard: independent runs from a single kit lot, on a single 
instrument, by a single operator

2. Cross-Site Standardized Sample Resuspension: runs from 9 different sites, 
from a single kit lot, following a standardized sample reconstitution and 
acquisition protocol 

3. Cross-Site Non-Standardized Sample Resuspension: runs from 15 
different sites, from a single kit lot, following non-standardized sample 
reconstitution and acquisition protocol 





















Standardization with Fluorochrome Labeled Particles 

1. Create single-color reference 
controls using capture beads 
stained with antibodies 
labeled with experiment 
specific fluorochromes.



Standardization with Fluorochrome Labeled Particles 

2. Run controls on Instrument A, 
set target MFIs, and note the 
MFI values.

3. Run Controls on Instrument B 
with Cytek Assay Settings and 
note MFI values and gain 
settings.  



Standardization with Fluorochrome Labeled Particles 

4. Calculate gain change. Will 
need to do for all 
fluorochromes in experiment.

5. Save as standardization 
settings.

233,680/299,906 x 220 = 171











Standardization of Instrument Performance

1. Populations fall within same 
gates.

2. Population percentages are the 
same.

3. Positive population MFIs are the 
same.

4. Resolution of dim markers is the 
same.





Cytek Manufacturing Specifications to 
Standardize Instrument Performance 
• Lasers

• Power (+/- 10% expected power output)
• Wavelength (+/- 2nm)

• Optical Filters
• Center Wavelength (+/- 2nm)
• Each filter is scanned for transmission and center wavelength measurement

• APD module performance and laser alignment
•  Electronic noise





SI = Median Pos. – Median Neg. 
                     2 (rSD Neg.)























Summary

Standardization of Instrument Setup
• Hard-dye beads standardization: good 

for immunophenotyping assays
• Fast
• Sufficient accuracy to obtain reproducible 

results
• Can re-use worksheets without adjusting 

gates

• Fluorochrome based standardization: 
necessary for assays requiring precise 
measurement of changes in MFI 

Standardization of Instrument 
Performance
• Single-Stained

• Manufacturing process
• Metrics for assessing: multipeak beads, 

stain index

• Multicolor
• Evaluation of spread (CSI, SSV)
• Visualize SSM differences for absolute 

values >5
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