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Intellectual Property

This document contains confidential and proprietary 
information owned by Beckman Coulter, Inc.

Any disclosure, use, copying or distribution of this 
information without the express written consent of 

Beckman Coulter, Inc. is strictly prohibited. 
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What is Flow Cytometry?

• A technology that  simultaneously measures multiple characteristics of  single cells
at a  rapid rate

• Its relative size (Forward Scatter—FSC)

• Its relative granularity or internal complexity (Side Scatter—SSC)

• Its relative fluorescence intensity

** sample type

Cells, Bacteria, Plankton, Bead, Particles
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Properties of FSC and SSC

•Side Scatter (SSC) : Granularity or Internal Complexity

•Forward Scatter (FSC)  : SizeLaser

SSC
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Subsystem
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Electronics

Optics

To introduce and focus the cells for interrogation

To generate and collect the light signals

To convert the optical signals to proportional digital signals, process the signals, 
and communicate with the computer
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Fluidics
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Fluidics
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Fluidics
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Fluidics - Sample Loader

▪ Accepts 12 x 75 mm and micro-vol. tubes

▪ Minimum Sample Volume: 10 µL

▪ 96 well Plate 

▪ Flat bottom type

▪ V-bottom type

▪ U-bottom type

▪ Deep well type 

“Peristaltic Pump”
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Optics
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Optics _Excitation

3 Lasers 4 Lasers 6 Lasers

CytoFLEX SCytoFLEX CytoFLEX LX

Blue 488nm

Red 638nm

Violet 405nm

Blue 488nm

Red 638nm

Violet 405nm

Yellow Green 561nm

Near UV 375nm

Infrared 808nm
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Collection Optics

WDM Module
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Collection Optics – Bandpass Filter

500/50 band pass filter(BP)

475-525nm
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Optics –Spill Over

• Run single color controls for each fluorescent marker in the combination used to stain the sample.

• Compensation can be calculated based on spectral overlap (spillover) of each single color control
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Optics -compensation
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Auto Compensation

• Automatic and manual

• Compensation Library

• Store lot-specific dye spillover 

information

• Auto adjustment to compensation

• Absolute Linearity in gain 

adjustment
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Creation of a Voltage Pulse

Laser
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Pulse Width

• Height = maximum digitized value

• Area = sum of all height

• Width = Area/Height
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Creation of a Voltage Pulse

Electronics - Area, Height, Width
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Creation of a Voltage Pulse
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Creation of a Voltage Pulse
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Above threshold 
= an event

Below threshold 
= not an event
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Summary
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Applications
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Application

Transcription 
factors

Ca2+ flux

ROS level
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Applications

• Absolute Cell Counting 

• Aneuploids and Allopolyploids 

• Apoptosis 

• Biomonitoring 

• Bioreactor Process Optimization 

• Cancer Research 

• Cell Counting 

• Cell Cultures 

• Cell Cycle Analysis 

• Cell Proliferation 

• Cell Type Identification in Natural 

• Populations 

• Cytokines 

• Detection of Hybrids 

• Detection of Microorganisms 

• Detection of Ploidy Level 

• DNA Analysis 

• Fermentation Process Control 

• Fluorescent Protein Detection 

• FRET Studies 

• Gender Determination 

• Immunology 

• Leukocyte Depletion 

• Live/Dead Analysis 

• Marine Biology & Algae 

• Microbiology 

• Nucleic Acid Composition 

• Particle Counting 

• Particle Sizing 

• Phagocytosis 

• Phosphorylation Studies 

• Signal Transduction Studies 

• Plant Genome Size 

• Platelet Counting 

• Polysomaty/Plant Chimera 

• Quality Assurance in Food & 

Beverage Industry 

• Quality Control in Dairy Industry 

• Research Agrosciences 

• Research Microbiology 

• Sperm Cell Counting 

• Sperm Cell Function 

• Sperm Cell Viability 

• Stem Cells 

• Viability

•
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Cell viability

• Pi (Blue)

• 7-AAD  (Blue)

• DRAQ7 (Red)

• DAPI     (Violet)

Viakrome Fixable viability Dye
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Cell cycle



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used herein are 
the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries60

Apoptosis

1. Mitochondrial potential decreases

2. Caspases activated

3. DNA fragmentation 

4. Phosphotidyl serine (PS) exposed

3
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Apoptosis 
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Apoptotic cell
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Apoptosis

Annexin V

PI

Annexin V-FITC

No cells

Necrosis Apoptosis

Annexin V Conjugate Annexin V Conjugate
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• Annexin V assay
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Ca Flux

• Calcium-mediated signal transduction

• No pressure on tubes:

✓ Add reagents during acquisition of sample
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Bacteria counting

• Beadless volumetric counting for single platform enumeration
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Extracellular Vesicle Measurement
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Extracellular Vesicle Measurement

Washing check
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Extracellular Vesicle Measurement
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CytoFLEX Applications

6
7

▪ Application Notes including

▪ Cell Viability and Vitality (4)

▪ Immunophenotyping (9)

▪ Functional Assays (6)

▪ Microbiology (6)

▪ Nanoparticles (5)

▪ Etc (4)



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used herein are 
the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries68

Phenotyping – 18c

Doublet 

Discrimination
Viability Lymphocyte

s

Monocytes T Cells

NK Cells B Cells T Reg Cells B Cells

B Cells Hematopoietic Progenitor Cells
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Defects

휴먼에러최소화!

잘못만든 Cocktail 시약우려로부터해방!

Overproduction

Antibody 낭비도, 실험자의시행착오도
일어나지않습니다.

Waiting

반복되는 centrifugation, washing, 
incubation 으로부터해방! 

Non-utilized talent

고도의기술을누구나어디서나동일하게!

쉽고, 간단하게해결!

Transportation

상온보관시약으로서,

운송중온도변화우려로부터해방!

서로다른 single color reagent 운송기한으로부터해방!

Inventory

유효기간도각기다른

복잡한 single-color reagent 관리로부터해방!

Motion

시약을옮기고 – Pipetting 후 – 반응시켜서 – 측정!  끝!

Extra-processing

불필요한과잉 Antibody 사용, 튜브사용과반복시험

우려로부터해방!
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https://www.beckman.kr/training

https://www.beckman.kr/resources/techniques-and-

methods/immunophenotyping
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Questions?
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CytoFLEX Start Up!
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Start up

81

장비구성
장비켜기전 tank check 하기

✓ Sheath & Waste bottle을장비와동일선상에설치



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used herein are 
the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries82

Start up

82

✓ Don’t fasten the cap!
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Daily Workflow - Recommendation

CytoFLEX 
&CytExpert 

Turn on

Start up 
Program

Quality 
Control

Data 
Acquisition

Data 
Analysis

Daily 
Clean/ 

Shutdown

Injection Mode
Tube mode

Or

Plate modeCheck Waste 

& Sheath Levels
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CytExpert Go!


