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WE HAVE A

This timeline shows the evolution of flow cytometry instrumentation. Since the 1970s, we've been
continually reinvesting to bring you the next innovation, the next way to discover things you might
have been missing, and the next way to take your research to new heights and smaller diameters.
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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




Properties of FSC and SSC

Light scattering

*Side Scatter (SSC) : Granularity or Internal Complexity

*Forward Scatter (FSC) : Size

E =] VERIFY TUBE: All Events ol ]
\ g’ TR T
2 ] Wy =
£ |
3
g iy Neutrophils A
o ._ -
s <L
)
£ J [ux]
]
: g Lymphocytes
v o
g Monocytes ]
o l i
0 50 100 150 200 250 =
Forward scatter oC Size . ! —— 'S'D' — '“IJU' _
FSC-A (}{10‘-)
Lymphocytes

Beckman Coulter, Inc. Al rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service mai

10 the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countrie:




Fluorescence _Excitation and Emission

Light
Source

Absorption

10+

Laser
(High Energy)

Relative Intensity %

cited State

Fluorescence Light
(Lower Energy)

wavelengeh ()
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Subsystem

FI u Id ICS To introduce and focus the cells for interrogation

O pt ICS To generate and collect the light signals

o Detection

scattering |

I To convert the optical signals to proportional digital signals, process the signals,
E I eCt ronics and communicate with the computer

Optical
Signals

Digital
Signals
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Fluidics
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Fluidics

Waste Tank

T

. . Laser
Interogation Point
Flow Cell
{

Sheath Flow Sample Flow

Laminar Coaxial Flow
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Fluidics

Slow Mode (10 p2/min)

Acquisition
Q nitialize | | @ Record | £) Restart
() standby || [4| Backflush| T Boost

#ly Next Tube x Acq. Setting...

Events/Sec: 204

Abort{36): 0.28 L ) )
Ears 10000 aser T | Interrogation Point
Time: 00:00:49

Events to Display: 10000 Events

Events to Record: | 10000 Events

Time to Record:

Volume to Record: |10 pL

Sample Flow Rate: 30 pL/min

@) Slow @ Medium () Fast
O Custom o
sheath
Sheath
Fluid

Low sample pressure
Low sample rate
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Fast Mode (60 p2/ min)
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Fluidics - Sample Loader

= Accepts 12 x 75 mm and micro-vol. tubes
=  Minimum Sample Volume: 10 pL

= 96 well Plate
= Flat bottom type
= V-bottom type
= U-bottom type
= Deep well type




Optics

Excitation Optics

Laser Sample Emission Optical
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Optics _Excitation

CytoFLEX CytoFLEX S CytoFLEX LX

CvrareX S

3 Lasers 4 Lasers 6 Lasers

Blue 488nm Blue 488nm
Red 638nm Red 638nm

Violet 405nm Violet 405nm

Near UV 375nm

Infrared 808nm

Near UV 375nm UV 355nm
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Collection Optics — Bandpass Filter

WDM Module
500/50 band pass filter(BP)

Emission

From fiber
opticcable

475-525nm

~
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Optics =Spill Over

525/50 585/40

1.0

0.8+

0.6 4

0.4 +

0.24

Nomalized absorption and emission

300 350 400 450 500 550 600 650 700 750
Wavelength, nm

* 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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% % Compensation Matrix - Sample (DP) =
¥ iUse Show Autofluorescence [C] Area and Height in Sync
Autofl. | Channel r FITC% |PE% | -ECD% |-PC5.5%|-PC7% | -APC% :;F;;S :;F;%% '02545 ;’;;352 ;fgl:t 'ﬁ‘;f;:‘ %\g;g:‘
0.00/ - | AITC 110 000 000 000 000 000 000 000 000 000 000 0.00
Tube 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- 500 ECD “oo00  0.00 000 000 000 000 000 000 000 000 000 0.00
n ) 0.00 PC5.5 000 000  0.00 000 000 000 000 000 000 000 000 0.00
1? l![]l' w ]lﬂf .@} B Lﬁ 0.00 PCT 000 000 000 000 000 000 000 000 000 000 000 0.00
0.00 APC 000 000 000 000 000 000 000 000 000 000 000 0.00
= 0.00 APC-ATOD 000 000 000 000 000 000 000 000 000 000 000 0.00
Name Sample ID | Tim 0.00 APC-ATSO 000 000 000 000 000 000 000 000 000 000 000 0.00
0.00 PB450 000 000 000 000 000 000 000 000 000 000 000 0.00
bead-un bead 2018-07-1... 0.00 KOS525 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Violets10 000 000 000 000 000 000 000 000 000 000 0.00 0.00
bead-fitc FITC 2018-07-1... 0.00 Violet660 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Violet780 000 000 000 000 000 000 000 000 000 000 000 000
bead-pe PE 2018-07-1...
Import from Library... Import. I Export. I Clear Apply to. Close
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Optics -compensation

10°

R-PE - % Alexa Fluor 488 00/

annn !
= Import Compensation

ensation matrix and convert based on the

©) Import compensation matrix only.

L]
PE-FITC% :
-— -
=*| © Import compensation matrix and gain.
" L]
" L]
FITC : :
L]
- oK Cancel .
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Compensation Matrix - Sample (DP) B
Use & Show Autofluorescence Il e e B o S
-APC- |-APC- |-PB45 |-KOS52 |-Violet |-Violet |-Violet
- - O Autofl. Ch | -FITC%% | -PE% -ECD% | -PC5.5% | -PC7% -APC%
] R-PE- % Alexa Fluor 488 3 00/ e anne ‘ ‘A?OO% ‘ATSO% 0% ‘5% ‘610% 660% ‘790%
i - N 0.00] 2| FITC 110 000 000 000 000 000 000 000 000 000 000 000
/7 0.00 PE 0.00 000 000 000 000 000 000 000 000 000 000 000
\ 0.00 ECD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 PC5.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
] 0.00 PCT 000 000 000 000 0.00 000 000 000 000 000 000 000
0.00 APC 000 000 000 000  0.00 000 000 000 000 000 000 000
0.00 APC-A700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 APC-A750 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 PB450 000 000 000 000 000 000 000 000 000 000 000 000
A 0.00 KOS525 000 000 000 000 000 000 000 000  0.00 000 000 000
0.00 Violets10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i ’ 0.00 Violet660 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i 0.00 Violet780 000 000 000 000 000 000 000 000 000 000 000  0.00
.
&
=N o /
LI L e ) B B L) B B B R AAL I Import from Library... || [ 1mport... I Export... Clear Apply to... Close

FITC
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Auto Compensation

e Automatic and manual

* Compensation Library

» Store lot-specific dye spillover

information

* Auto adjustment to compensation

* Absolute Linearity in gain
adjustment

117
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~ HATC “ | Fluorescence: |FITC
TEST 2014-03-18 12:38:32
CD® TEST2 2014-02-18 15:30:02 Compensation Keywords: | TEST 2014-03-18 12:38:32
~ L Label: Lot No.:
TEST 2014-03-18 12:38:32
CD8 TESTZ 2014-03-18 15:30:02 Keywords: |TEST Gain:  |293
v PerCP-Cy5.5
TEST 2014-03-18 12:38:32 Cell Autofluorescence
CDE TESTZ 2014-03-18 15:30:02 Height: [0.00 Area:  |0.00
v PE-Cy7 L
TEST 2014-03-18 12:38:32 Bead Autofluorescence
CD45RO TEST2 2014-03-18 15:30:02
~ APC Height: |1.60 Area: |1.02
TEST 2014-03-18 12:38:32
CDE TEST2 2014-03-12 15:30:02 Fluorescence Height Area Gain e
~ Alexa700 PE 1115 % 11.63 % 152
TEST 2014-03-18 12:38:32 PerCP-Cy5.5 2.09 % 2.22% 687
CD4 TESTZ 2014-03-18 15:30:02 PE-Cy7 014 % 0.22% 741
v APC-H7 APC 012% 0.21% 552 =
TEST 2014-03-18 12:38:32 Alexa700 011% 0.21% 758
test TEST2 2014-02-18 15:30:02 APC-H7 0.03 % 013 % 500
~ Bv42l BvV421 0.00 % 0.00 % 293
TEST 2014-03-18 12:38:32 BV510 164 % 135% 275
~ BV510 BV570 031% 0.24% 222
TEST 2014-03-18 12:38:32 BV650 0.07 % 0.06 % 1267
CD3 TESTZ 2014-03-18 15:30:02 ¥ | [BV711 0.02 % 0.03 % 921 i
Export.. Import.. oK Cancel Apply
Import from Compensation Library 2
Keywords List Select fluorencense
~ 20140805-Compl Channel Label Keywords
FITC 20140805-Compl .. FITC EQOldO-B-DS-Come 2014-08-0... | =
PE 20140803-Compl 20.. PE
PC5.5 20140805-Compl.. ECD 20140805-Compl 2014-08-05 12:21:41
PCT 20140805-Compl 2. PCE.5 20140805-Comp2 2014-08-05 12:40:17
PB4S0 20140805-Comp... neT CD3 20140805-Comp3 2014-08-05 12:58:32
KO525 20140805-Comp... APC CD3 20140805-Compd 2014-08-05 14:09:56
» 201408053-Comp2 APC-ATDO
» 20140803-Comp3 APC-ATSO
»  20140805-Comp4 PB450 20140805-Comp2 2014-08-05 1.
KO323 20140803-Comp2 2014-08-05 1.
Violet610
Violetas0
Violet780
Sample Type: @ Cell O Bead OK Cancel
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Electronics

Laser Sample Emission Optical
Excitation Signal Fiber
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Creation of a Voltage Pulse

o
>

Volts
Pulse Height

L»l Time (us)

Voltage
Voltage
Voltage

Pulse Width Time Time Time
List-Mode Data
Time FSC SSC FITC PE
Event 1| o || 60 |[ 120| ss || 675 e Hei _ .
) eight = maximum digitized value
Event 2 10 | 160 .l 65 |39,271 |30,521 [ V$ May be exported as FCS g g
Event 3 [ 30][ 650 ][ 160 |[22.688 ][ 6.189 file e Area = sum of all helght
39271 ——% 39,271 e Width = Area/Height

10°

FITC-A
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89— go —EF—Ti |
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Creation of a Voltage Pulse

Electronics - Area, Height, Width

>
x
v
C
g o
£ il [v] Fsc-a
SSC-A
‘. Area Tube Name: Tube21
FITC-A
Sample ID:
PE-A
— H Population E 9% Parent Mean PE-A
= =Sum of All Height oot pcss- e e
()] ®r PCT-A 82.27% 14
O @ APC-A 97.03% 14
T @ HI-UR APC-ATS0-A 0.00% #
) @ H1-UL Height ’ FSC-H 118
@ Hi-u FSC-Width S5C-H
@ HI-IR - i
' . ® ViL ime FITC-H
Time (us) ® Vi Pe-H
Autofl. |Cha PCS5.5-H
< . > 22.00 FITC PC7-H 50
W|dth 20.00 PE APC-H
0.00 PC5 APC-A750-H .00
0.00 PC7 —T—00U—0.00

0.00 APC 0.00 0.00
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Volts

Area

. = =Sum of All Height
Creation of a Voltage Pulse 5
T

- Time (us)

© Width
Singlet Doublet
T §A
T 7
Time (us) _ _ -,
Time (us)
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Volts

Area
Creation Of a Voltage Pulse % =Sum of Al Height
> - - Time (us)
© Width

7] - - g
E 3 9
3
Threshold
Threshold
Time (IJS) ) J 00 150 200 sC Time (US)
b h hold Forward scatter Below threshold
Above Imresno Threthold = not an event
= an event
-~ :
“\DI'® ) -
Small cells
and debris

=)

CgULTER W' | ife Sciences




Summary

Optics

Sample
Flow
sheath sheath
ample
‘ F:P9: ,

Fluidics

Detection

Electronics

Data
Processing

CytExpert

Kaluza

Analysis

Cytobank
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Applications
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Application

Cell Surface

Lineage markers \
Activation markers

Cytokine and chemokine receptors

Intracytoplasmic
or Intranuclear
Cell signaling proteins

Transcription
factors

Cell Processes
Apoptosis
Cell viability
Proliferation
Fluorescent Proteins
GFP, YFP, mCherry etc.

Ca?* flux
ROS level

Intracytoplasmic
Cytokines, chemokines,
various proteins
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Applications

. Absolute Cell Counting . Fluorescent Protein Detection Beverage Industry

. Aneuploids and Allopolyploids FRET Studies . Quality Control in Dairy Industry
. Apoptosis . Gender Determination . Research Agrosciences

. Biomonitoring . Immunology . Research Microbiology

. Bioreactor Process Optimization Leukocyte Depletion . Sperm Cell Counting

. Cancer Research . Live/Dead Analysis . Sperm Cell Function

. Cell Counting . Marine Biology & Algae . Sperm Cell Viability

. Cell Cultures . Microbiology . Stem Cells

. Cell Cycle Analysis . Nucleic Acid Composition . Viability

. Cell Proliferation . Particle Counting .

. Cell Type Identification in Natural Particle Sizing

. Populations . Phagocytosis

. Cytokines . Phosphorylation Studies

. Detection of Hybrids . Signal Transduction Studies
. Detection of Microorganisms . Plant Genome Size

. Detection of Ploidy Level . Platelet Counting

. DNA Analysis . Polysomaty/Plant Chimera

. Fermentation Process Control . Quality Assurance in Food &

Beckman Coulter, Inc. Al rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used herein are
e s
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Cell viability

- Pi (Blue)
. 7-AAD (Blue)
- DRAQ7 (Red)

SSC-A

- R | ey i J f ! ! =g &
- DAPI (Violet) N A M R L T T
JAAD TAAD
100
80
- J
C 504
Part Excitation/Emission Excitation =]
Reagent Bandpass @]
Number (nm) Laser @)
40
ViaKrome 405 .
C36614 401/420 Violet 405 nm 450/45 g
Fixable Viability Dye
20
ViaKrome 561
36620 . T 555/565 Blue 488 nm 585/42 1
Fixable Viability Dye
O o
ViaKi 561 Yell 107 i[ol 107
C36620 _'a rompﬁ - 555/565 e 585/42 o o o
Fixable Viability Dye 561 nm

Increasing Brightness
ViaKrome 638

C36624 i o 638/655 Red 638 nm 660/10
Fixable Viability Dye

ViaKrome 808 Infrared 808
C36628 854/878

i o 885/40
Fixable Viability Dye nm
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Cell cycle

Kaluza Analysis 2.1

GO0 :2n
Gl (Gap0) resting state blots & Tabies [T R
M =l | . WIS EENTIRER S B 2L =)

MITOSIS

(Gap1) RNA & protein synthesis
to prepare for S phase

Histogram + Dot Tree Radar Density Contour Overlay -+ Comparison Cell Cycle Add All Plots ~

- |

=

Slajaweled

S : 2n~4n

(Synthesis) DNA Synthesis " g
3 o

G2 :4n S ¢

(Gap2) RNA & protein synthesis
before cell division

M :4n

(Mitosis) preparation for

G2

G2 01
o 0 200 400 600 800

0 200 40 60 300 1000 DNA-Propidium lodide-A
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Apoptosis

Apoptosis
induction

Apoptotic cell

1. Mitochondrial potential decreases
2. Caspases activated
3. DNA fragmentation
4. Phosphotidyl serine (PS) exposed




Apoptosis

Anneczlnr]t\ll-g:tse
« Annexin V assay E Apoptosis

—_—
Externalization of
Plasma phosphatidylserine
membrane .M
Necrosis Apoptosis Cytoplasm Cytoplasm

Schematic representation of the Annexin V assay.

‘ No cellg

Annexin V Conjugate Annexin V Conjugate

(P1)

Nucleic
Acid Dye

Annexin V
Oh 1h 2h

Pl

-

Annexin V-FITC
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Ca Flux

« Calcium-mediated signal transduction
* No pressure on tubes:
v' Add reagents during acquisition of sample

y ATP Fig. 3

The unigue peristaltic sample delivery 4 1 webed E] /
system of the CytoFLEX analyzer enables | 4

optimized measurements of transient
changes in intracellular calcium in cells

following agonist activation

APPLICATION NOTE

.
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Materials and Methods

Calcium indicator and coll loading

51108 HEK.203 cats wars dissociated and ra-suspandsct
16 mL Dukbsccn's phosphats-butfersd saline (OPES)
cerkaning TuM Fhas-4 AH [T The ceil: wers nodhated

dalvary of tha naw CyteFLEX analyzer i
suked bo agorist-based cadum studks Laing the aster
based graen fucrascant caichmindicaton Frao-4 AH (Lifa
Technsiogies, [Ca<), <hanges wars maasurad i HEK-

20 miLtes Falowng
Incuiation, calis wars spun dewn and resuzpandodin 2 mL
DPES. ¥1mi ATP vz frashiy proparsd in DPES and sddict
diractly te the cals during the axpermank b rosch 2 fral

29 cuts TP 10 .
CyraFLEX
»
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Bacteria counting

« Beadless volumetric counting for single platform enumeration

Plate Count Method

Counting Eschericia coli Using the
CytoFLEX Research Flow Cytomete

Collect Serial Prepare Incubate Count Report
Sample Dilutions Plates Colonies Results

3 DAYS

APPLICATION NOTE 5 mins 15 mins 30 mins 2-3 days 30 mins 5 mins Total Time

Flow Cytometry Method

v Collect Serial

Sample Dilutions

Report

Results ZHOURS

Stain Sample Acquire Data

5 mins 15 mins 15 mins 30 mins 5 mins Total Time

Introduction

Ortar Quackly than 3 colony forming unk, CRU, assay can be completed Hare we
doscrbs 3 quick protocet to snumsrats bactaria N 3 s3MPKe using the CHtoFLEXT i ow cytomater. Tha ranga of reschtion
can suppart tha kderk cation of bactera by 0 and doas net reguire any dyas
or to snabk or

Materials and Tools

E coN sampe Figure 2. Comparison of the data
collection read outs for the Plate Count
and Flow Cytometry methods. Panel

A is a typical cultured plate from which

LA o* T I <] bacterial colonies are counted. This
method requires a technician to accurately
discriminate between overlapping or
differently sized colonies to obtain counts,
typically done in duplicate. Panel B shows
the software screen during acquisition
using flow cytometry. The instrumentation

- Bty i e e ey Ermite @t B

s counts individual bacteria and live versus
G;i!-gl“" dead organisms can be differentiated
Life Sclences based upon staining characteristics.
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Extracellular Vesicle Measurement

Tnm 10nm 100nm Tpm 10um 100um 1mm

Antibody : Yeast : : Amoeba
: Cell : X chromosome =
N

: HiV : :
i Exosome ‘ : © (length) ; A7
H * " g 3 2

Apoptotic *XA’ Eukaryotic
Microvesicle body cell

©. D
@ U 15

e

FSC-A/SSC-A VSSC-A/SSC-A

CytoFLEX Beads : All Events

< < CHOFLEX Beads | Al Evénits
. #'8i 2000 7 Si 2000 #
PS4%0 e
<= _!’S_Zsii e »ﬁ Si 1020 <% Si 1020 4§ Ps 490
@ - @ 7.Ps 296
1 psoe
= - ~ Ps152
si 21:?
] - BG o
% : ; v E . - - . .
: [] 10° 100 100 B 100 10° 10° 10 107
FSC-A Violet S8C-A
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Extracellular Vesicle Measurement

Multi-sample: All Events

94nm Si

150nm Si
A

100nm PS
et

200nm Si
A

'
9 K
x 4
Set-Up of the CytoFLEX for B
Extracellular Vesicle Measurerment =h
APPLICATION NOTE 1
= €8
2%
O
+ i Aukhers: Afulsticn: 3 :
i Andreas Spittier, WO, Associzhe Profoisor for Madical Universky of Wienna, Coro Faciky Fiow o~
Pathophysisiogy, Cytomelry & Department of Surgsery, Rassarch 7
Lanoratorias 4
3
Haw b sliminats background Horw 1o uss controd Bsads 1o 10°
Haw ba 3ebup th CyboFLEX particks found in buffars and
for small particks anatysis rmﬁ;hrmm ﬁmlzag::::imﬂa;"m

108
Violet SSC-H

Background

Thameasursmant and the charsctermation of Extracaiuar
Wasicks (EW) have bsan of growing mbermt ower tha
last 20 ysars  Fiew cytomatry rstrumaerks were rot
tha most saporopriate way to analyes thess particies &
tha optical resoution of nstrumants was nsuffident to
dotact partides balow 280 rm Howaysr, the Bechkman
Coudter CytoFLEX row offers tha abiky to measorae
E¥ down o 3t mast 150nm and alkows the debsction
of thar ceikdar orign wmEing up to 12 fraorssconca
paramsters. Aegardiass of tha technical mprovamsnts the
sat-up of e instroment & $til & arkical peint and sevaai
reguirarmsnts reed to be mat which ars istated hera

Intreduction

Extramiuar vaskks are a hetorogerscus el derked
Partice popuistion N d Se rangs betwsan E0nm ko
1,000nm There & a2 growing mkersst et only from
sademic res@rch groups bo determing EY in savarai
fiuids such as call cdbars supernatart, in plasma samplas
or iri'whola biood bk sk in cinical ressarch sincs | has

besn shown that the messuremant of microparticies (HE
might ba of ciinicai reavanca. Tha methods to idankry EY
e mary ad Feoks high Sossd Ccantrifugation, Wastam
bistting, protoomics, acoctron micoscopy, maging
mathrods and fiew cytometry. Matheds for the detection of
E¥ by fiow cytometry hava bosn davsioped inthe Gst years
ard spadal tamton has baon pad to sandardization
pretocois. Compared with other matheds, fow cytomatry
has e big dvarkage that EY an bs dotectod 5 rars
evarks, in high numbars ard by antigore on tha surfaco,
which characherizs thair caluiar origin.

Howaver, untii rew fiow cybomelry techroiogy has had
soma unfortunats limitations. it was not peasibis bo datect
micropartickes balew 280-200 nm in size i 3 meaningiul
marnar: This e range doss rok appoar bo ba wery far fram
tha srmaiest particks of 50 nm in size, bowswer 'wa have bo
corsidar that HPs in 2 s e preater than 200 nm ara only the
“tip of tha icaborg” of vEIbkE particks and 3t Kast as many
particies are wmaiarthan 300 nmin siza The importanoa in
dini@i research and the technical reguirements to datect
smalier micoparticies was clkearly demerstrated in 2013
by Sarion-Bartol gt 2313, Using & Bsckman Couter Galks

em
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Extracellular Vesicle Measurement

SMALL TALK

FEATURING

& YouTube

Get Ready for your Let's Explqre %
EV Experiment EV Detec.t 'on.
& Characterization

SMALL TALK: EPISODE 3

SMALL TALK: EPISODE 4

a -
1:16:49 1:11:17

WITH SPECIAL GUEST

John Tigges Gaenna Rogers Alfonso Blanco Before You Start Harvesting Extracellular
Your EV Experiment Vesicles (EVs)

SMALL TALK: EPISOOE 1 SMALL TALK: EPI3ODE 2

- -
41:11 50:30

Learning Objectives

@ WEBINAR + Defining the Biopharma Landscape

o The Rapid & Dynamic Evolution of Biopharma
Scaling Up & Scaling out in o Scale Up/Out in the Production of Biologics
o Associated Challenges with Scaling Up/Out
Extra-cellular Vesicles ~ + Exosomes as a Model for Biologics Scale Up/Out
o Exosomes - General Considerations
o Isolation & Purification

Centrifugation Solutions for _
. - /. o Associated Challenges in Scale Up/Out Workflows
Managing Quality Control

+ Centrifugation in Exosome Scale Up/Out

Dr- Derek C- Lenz o Isolation & Characterization
Oct 6th 202]’ 9AM GMT+8 Senior Manager, Biopharma » Tncressing Purity (Capacity)

o Improving Yields (Throughput)




CytoFLEX Applications

Set-Up of the CytoFLEX for i
Extracellular Vesicle Measurement

APPLICATION NOTE

Phagocytosis of FITC labelled opsonized
and non-opsonized E. coli bacteria
by monocytes and granulocytes

= Application Notes including e

The unique peristaltic sample delivery 4
system of the CytoFLEX analyzer enables i
optimized measurements of transient

= Cell Viability and Vitality (4) ST |
APPLICATION NOTE _/

Counting Eschericia coli Using the
CytoFLEX Research Flow Cytometel

Annation
A baward Hughes Medicl Insihgs, Columb
Unbersty Mo Conter

= |Immunophenotyping (9)

amarr e
i anes

APPLICATION NOTE

= Functional Assays (6) - —
= Microbiology (6) e

Introduction

= Nanoparticles (5) P  ———
= Etc (4)

e X
refound reight n the funclion of tha limats mmuna
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Phenotyping — 18c

Doublet o
Discrimination Viability
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. DURA Innovations

Dry Unitized Reagent Assays

Transportation
Defects

HEAOEM,
2EHl 92 e st

L} single color reagent 25 7|8t 2 B E fft4h

FHo2] z[2zh

E 2 9HE Cocktail A2 2|2 B E{ 5t

Antibody SHH| £, A #Xto| A|Si%te £
AO|LLX| SLICH

B2t ZI|CHE

o
arT
= E+5t single-color reagent 22| 2 51 E 5| 2h

Waiting

=

£ E| = centrifugation, washing,
incubation 2 2 £ E{ 5| &

A2 F7| 1 - Pipetting £ - §FHSA|HM - =ZH1 21

Non-utilized talent Extra-processing

N9 7|&8 F7U oE| ML S LA =E 27 MY Antibody AR, FE ALE1t HHE Al
g, ZHEHSHA| s 2 o3z HE sjjuh
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Training https://www.beckman.kr/training

Create the future by starting with yours.
‘Whether you're a new or experienced lab professional, we offer

Start with us now.

PN o
&5

Explore Training Learning Center
Lo

https://www.beckman.kr/resources/technigues-and-
methods/immunophenotyping

7 TIPS FOR 18 COLOR HUMAN BLOOD CUSTOMER
PANEL DESIGN PHENOTYPING APP NOTE TESTIMONIALS

REQUEST A FREE PANEL DESIGN INTRODUCING VIAKROME

WALL CHART FIXABLE VIABILITY DYES

FLUORESCENCE SPECTRUM
ANALYZER

PANEL DESIGN WEBINAR
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CytoFLEX Start Up!
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Start up

3| 24
ZHH| 74 7| ™ tank check St7|

v Sheath & Waste bottleg ZHH| 2} &4 AH0f| A X]
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Daily Workflow - Recommendation

Injection Mode
Tube mode

Or
Check Waste CytoFLEX Plate mode

& Sheath Levels &CytExpert
Turn on

BET
Clean/
Shutdown

Start up
Program

Data Quality
Analysis Control

BEF:]
Acquisition

,
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CytExpert Go!
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