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Flow Cytometer -

2

BD FACSCantoII
2-3 laser, 6-8 colors IVD 
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Principle of Flow Cytometer
-Fluidic 

-Optics

-Electronics

Instrument Setting
-Auto - fluorescent Background

-Compensation Setup

Application Example

Topic
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What is Flow Cytometry?

Flow = Fluid

Cyto = Cell

Metry = Measurement

A variety of measurements are made on cells, cell 
organelles, and other objects suspended in a liquid
and flowing at rates of several thousands per second
through a flow chamber.
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Particle Size

ÅDetection range: 0.5~50 mm
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What Can a Flow Cytometer 
Tell Us About a Cell?

¶ Its relative size (Forward Scatter ðFSC)

¶ Its relative granularity or internal complexity 
(Side Scatter ðSSC)

¶ Its relative fluorescence intensity
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Fluidics

Optics

Electronics

Overview of FCM subsystem
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Subsystems

Fluidics ∫

To introduce and focus the cells for interrogation.

Optics Ӿ

To generate and collect the light signals.

Electronics ḑ

To convert the optical signals to proportional digital 
signals, process the signals, and communicate with the 
computer.
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Fluidics Subsystem -Calibur
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Low Flow Rate High Flow Rate

Sheath SheathSample Sheath Sheath
Sample

Sample Flow

Red laser
Blue laser

Violet laser

LO=12ul/min, Medium=35ul/min, High=60ul/min
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Scatter Light

FSC Sensor

Laser

SSC Sensor
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Scatter Light

SSC

FSC

Internal 
Complexity
Granularity

Size
Shape
Surface
Refractive 
index 
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Cell Line

Cell debris

Aggregation

Scatter Light indicating physical 
properties of cell
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Lysed Whole Blood

Forward Scatter 
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Lymphocytes 

Monocytes 

Neutrophils 
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Fluorescent Light

Fluorescence
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Fluorescence Light
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Fluorescence Light
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633

Fluorescent Dye
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Fluorescence
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FACS Canto Collection Optics
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FACS Canto Collection Optics
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Creation of a Voltage Pulse

Laser
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Electronics

Cell # FSC-H

1 10

2 20

3 500

: :

: :

: :

10,000 500

0-10V --- 0-1024 Channels

Voltage Pulse

Converting analogs signal to digital values

H=Height 
W=Width
A=Area
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Quantification of a Voltage Pulse

(A)

(W)

(H)

Electronics
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Electronics
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List -Mode Data and Data display
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Topics 

ÅPrinciple of FCM

ïFluidics

ïOptics

ïElectronics

ÅInstrument setup

ïAuto - florescence background

ïCompensation setup

ÅApplication of FCM
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Instrument set up for Background

M
1

Unstained control
Auto - fluorescence background

Single stained test sample 

Staining background
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Spectral spillover

FL1 = FITC + x% PE FL2 = PE + y% FITC

FITC Spillover
PE Spillover

FL1 FL2 FL3

Confidential ðFor Internal Use Only

FITC spillover Compensation
FITC single stained sample

FL1 = FITC + x% PE

Before Compensation
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PE spillover Compensation

FL1 = Background + x% PE
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PE single stained sample

Before Compensation After Compensation

F
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FL1= Background

FITC-%PE
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Instrument Set up: Multi -color staining

Test sample

1.Unstained control

Adjust FITC - %PE

CD3 FITC

C
D

4
 P

E

3.PE single stain

CD3 FITC

C
D

4
 P

E

2.FITC single stain

CD3 FITC

C
D

4
 P

E

Adjust PE- %FITC Adjust FITC and PE voltage
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Topics 

ÅPrinciple of FCM

ïFluidics

ïOptics

ïElectronics

ÅInstrument setup 

ïAuto - florescence background

ïCompensation setup

ÅApplication of FCM
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Å Membrane Potential (MitoStatus , DiOC6 , JC-1, )

Å Oxidative Metabolism (Free Radicals)

Å Intracellular PH Value (Snarf -1)

Å Ca++ Influx (Fluo -4/ Fura Red, Indo -1AM)

Å Phagocytosis

Å Cell Proliferation (PI, BrdU , Intracellular Cyclins)

Å Apoptosis ( Annexin V, active Caspase -3)

Cell Function Analysis

Application of FCM
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Å Ligand

Å Receptor

Å Adhesion 
molecule

Å éetc

Application of FCM
Phenotype Analysis 
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Lysed Whole Blood Components

Granulocytes

Monocytes

Eosinophils

Basophils

Neutrophils
Lymphocytes

T
B NK

T 
Helper

T
Cytotoxic

Peripheral White Blood Cells
CD45+

CD3+

CD4+ CD3+

CD8+

CD3+

CD3 -

CD19 +

HLA-DR+

CD3 -

CD16 +

CD56 +

Monocytes


