A

61)) PARTEC

<




£1) PARTEC

v > ST
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to the newest FCM Technologies for dedicate
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The Birth of Fluorescence-Based Flo_
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First Patent on Flow Cytometry: DE1815352 (1968) First Flow Cytometer: ICP 11
ImpulsCytoPhotometrie Distributed by Phywe
Dittrich and Gohde, University of Minster
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First Applications performed With_

The first applications covered by the ICP 11 have been (already in the years 1968-1972):

for research in: and in the clinical field, e.g. for:

| pathology | differentiation of normal and neoplastic cell populations
| quantitative cytology | prescreening of vaginal and cervical smears

| gynaecology | leukemia

| haematology | therapy control of skin tumours

| radiology

| cancer research

| pharmacology

| biophysics & molecular biology
| oncology

| dermatology

| cell and proliferation Kinetics

Between 1969 and 1972, pulse cytophotometry by using the ICP 11 system
was presented at 54 conferences and congresses in Europe, the US, Japan, and Brazil.

1973: First FCM applications in Plant Flow Cytometry

1974: Reference Method for Milk Quality Control in Switzerland (ETH Ziirich)
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The Evolution of Fluorescence-Based Cy_

Subsequently introduced fluorescence-based FCMs: Cytofluorograph (1971) from Bio/Physics Systems Inc.
(later: Ortho Diagnostics), the PAS 8000 (1973) from Partec, the first FACS instrument from Becton Dickinson
(1974), the ICP 22 (1975) from Partec/Phywe and the Epics from Coulter (1977/78). Using a sublicense from
Phywe, Ortho introduced the ICP 22A in 1977. The PAS-Il from Partec followed in 1979. Despite the significant
potential of flow cytometry, only a relatively small number of manufacturers entered the field of which the
majority exited relatively soon, including Ortho, Leitz, Skatron, BioRad, Heka, Bruker, and Showa Denko.

Cytofluorograph (1971)

PAS 8000 (1973) FACS Instruments (1974)  ICP 22 (1975)
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Pictures of the Cytofluorograph and EPICS Courtesy of J. Paul Robinson, Purdue University
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» Partec Headquarter located in Miinster/Germany (est. 1968)

+ 100% privately held company with > 100 employees

+ research, development, production, marketing, worldwide distribution % activities
+ certified quality management system

+ DIN EN 1SO 9001:2000, DIN EN ISO 13485:2003, cGMP, CE, GS, TUV

+ Products are offered under in vitro diagnostic directive (IVDD) 98/79/EG

» Partec Group: Partec Flow Cytometry, Partec OEM (Munster) « Partec Essential Healthcare, CyTecs
Components Technology (Gorlitz) » Quantum Analysis (Minster)

» Subsidiaries in France, The Netherlands, United Kingdom, Italy, Japan, West Africa, East Africa, Central
Africa, Southern Africa and a worldwide distributor network

* Mission: Innovative Cell Analysis Technologies & Dedicated FCM

e Installation Base: > 2000 FCM instruments worldwide (2006)

Excellence in Flow Cytometry www.partec.com



Healthcare: 1 Agrosciences:
sImmunology *Agrosciences

«Stem Cell Counting Animal & Wildlife Research
*Pathology eAquaculture

«Cell Culture *Plant Breeding
*Apoptosis
*Sorting —
Partec Flow
Cytometr | L
Microbiology: y y Industrial Applications:
*Bacteria *Food & Beverages
«Biotechnology *Milk & Dairy Products
*Yeast *Personal Care
Virus & Submicron Particle Detection *Pharmaceutics
*Research *Paper
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Hydrodynamic Focusing
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Data display options
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Is 7 Decades Necessary?
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Partec True Volumetric Absolute Counting (_

What can | quantify the cell concentration?

- Beads method: indirect, additional handling steps, running costs

->Partec True Volumetric Absolute Counting (TVAC): direct, no handling, no costs

Principle: Concentration = Cell Number / Volume

Detected by scatter / —

fluorescence signals of the

cells Start- and stop
electrodes
Based on geometry

Start Sf[op
Signal Signal

Counting
volume:

200 pl \ /

Liquid
level
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Research and Clinical Applications

CyFlow Sorter
Partec Particle and Cell Sorter PPCS

Non-sorted cells

17— sorted cells

lamp beam (UV)

piezo activator
fluorescence

side scatter

2 forward scatter

laser beam
sheath fluid (hydrodynamic focusing)

f |

I =)
AT i
e

sample

» General:

- Add-on option for CyFlow® space

- Built-in module for safe closed Piezo sorting

- No environmental contamination, no aerosols

- Sterile sorting possible

- Due to relatively low pressure differences the
morphology and viability of the cells are not
influenced

» Software: FloMax 2.5
» Laser Spots: maximum of 2 laser spots

» Sorting flow cell: completely closed quartz type
flow cell with 200 um sorting channel for particle
sizes up to 60 um diameter (other sorting
channel dimensions optional)

» Sorting speed: Input of up to 100,000 cells/sec,
output for highest purity (99%) of sorted fraction
up to 300 cells/sec

Excellence in Flow Cytometry
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Q PARTEC Research and Clinical Applications

410 5 Light Sources:

CyFlow® ML o e g e e

50 mW @ 407 nm Solid State Laser

40 mW @ 640 nm red diode laser

Additional Laser Options: UV 375 nm, Green
532nm, Yellow 561 nm

100 W UV Lamp/UV LED for DNA Analysis
(DAPI, Hoechst)

» 16 Optical Parameters: 2 x FSC, SSC, FL1 - FL13
* True Volumetric Absolute Counting

 New Era of Single Molecule Sensitivity:

The Benchmark FCM System for S 200lilE (Fhe), <eUliSEE (P)

High-End Research in any Application |. new Era of Scatter Resolution:
< 200 nm particle size

e Stand-Alone System with small Footprint:
56 x 65 x 30 cm (LxDxH)

e Upgrade options:
Autoloader

Excellence in Flow Cytometry Www.partec.com
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CyFlow® ML Optical Bench Layout
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CyFlow ® Cube




Key specifications

High-performance, bench-top design with fully-integrated fluidics, built-in PC and a 19 TFT
monitor

- Choice of 488, 638, 407, 355, 375, 532, 561, 594, 785 nm lasers

- Optional high power 365 nm UV LED for highest resolution DNA analysis with CV < 1%

- Superior fluorescence sensitivity: <= 100 MESF (FITC), <= 50 MESF (PE)

- Down to nanotechnology: superior small particle detection > 50 nm

- Flexible and modular CyFlow® Cube system configurations

- Optional sorter function for closed, non-destructive, non-hazardous cell and particle sorting

- Optional CyFlow® Robby autoloader for well plates and tubes




90% of all flow cytometry applications include up to 2 light sources and 6 parameters

The CyFlow® Cube is presented as the working horse of Partec flow cytometry

General
Dedicated
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CyFlow® Cube 8 and CyFlow Sorter
Instrument Design:

Optical bench: 2-fold fluorescence collection
efficiency
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5‘ URM WITN 1 00 8 OpTicl para meae re—: con

-h

Carr QU =EANWE y Flow'™ Sorer and 5 opicad pa

' ' ‘ ‘ Laser Selection

.-. el 1y up 1o ! T1 5 DT 656 G mEanEn

g wavalenmite sew rable helow] (any ChOICe)
And UV LED

Dual optical bench
(8 detectors)

Optical bench +

Sorter (5 detectors)
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Single optical
bench

T
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- 6 Detectors
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PARTEC Specifications of Cube versions

Laser light sources

UV - LED

Maximum Parameters
Maximum Fluorescences
Autoloader Robby

Sorter module

Excellence in Flow Cytometry Www.partec.com
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<---several 1000/ sec - --> 2000
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CyFlow® specifications: FsC
SSC 1000
/ 100 - - e
Laser' “ 10 4 .
> : ; —> /\ : MR
1 4
Scatter Resolution: . |
T 10 fsc 100 1000

down to 50 nm particles
FL 1 -px ™~

Laser ‘ é{ ) /\ /\ m— e
Fluoresence Sensitivity: ZZZ
100 MESF (FITC)50 MESF (PE) o b B

FL3
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CyFlow® specifications:

Scatter Resolution:

SSC 488nm

down to 50 nm particles

Fluoresence sensitivity:
100 MESF (FITC)
50 MESF (PE)

SSC 638 nm

Bacteria
and 1
m

beads
0 nm

Gold
particles

SSC 532 nm

(1]

- 150 nm
-1 Gold
-~ | particles

100

SSC 532 nm

Excellence in Flow Cytometry
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1000

Gate_:‘l.?j o '_ . BaC'[eI‘Ia
' stained
with DNA

01 1 10 o0 1o0m

1004

CyFlow® specifications:
Virus

particles
stained with
DNA dye

Scatter Resolution:
down to 50 nm particles

Fluoresence sensitivit e P10

100 MESF (FITC) e R
50 MESF (PE) o1 AR
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1000 400
320
Cells
. £ 240 -
Cell Counting s
S 160 -
Based on a DNA dye an
that penetrates the
cell membrane Gl o4 !
10 100 1000 0.1 1 10 100 1000
FSC FL1
Gate: R 1000 y5ate m
- P E ol 18.64% 02 4T3% E [} F I L 02 1.37%
Vlablllty 100 43920 /mi 1145 /ml 100 1110 /ml 340 (ml
] —
Based on metabolic o od
activity and PI =
counter stain Tt ]
ECERTRIER T 103 0.11%
12255 fmil - | 133 120m1 |
01 1 10 100 1000 01 i
FL1
1000 {Gate: R1 1000 IGate: R1
. 1otz 0.122% 02: 4.72% 101 0.34% 02: 11.64%
Apoptosis 100 4 o o
Based on Annexin - 10 1
V — FITC staining o .
: 03: 87.89%,
and PI counter stain . ]
01 : 5 ]
01 1 10 100 1000

FL1

Excellence in Flow Cytometry
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HIV/AIDS

Malaria

Tuberculosis
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Wide range of applications:
*Healthcare

*Microbiology

sAgroscience

sIndustrial Applications

AES Chemunex:
Fruit juices
*Beverages
«Cosmetics
*Personal care

Delta Instruments:

Pa rtec O E M *Milk & Dairy Products

Partec is your reliable Original Equipment Manufacturer (OEM) partner!

Excellence in Flow Cytometry www.partec.com



Partec RIAMEEEFPBE 2011/07
£ L T Al 50 T e ¥ T3 a5t
e W L 02-2462-2104 | PA 26 | BEEeTE B TAREL 04-2330-2301 | PA
2 | PAAFPERERFF AP Eg ks PA 27 | T A ERF 3408 it 03-9357-400 SL
3 e e PR AR $oi 08-774-0371 PA 28 | 1FR2 FY oo A pHL 03-574-3938 Space Sorter
4 | e FAPE el iz 07-591-9449 PA 20 | FEWAE aRFE F A g 02-2538-1111 | SL
5 | MEAFEHEKFF P HER AL 02-2298-3508 PA 30 | WREImEF AP LR 07-812-5652 | PA
6 | ¢ F 2apER Fuodpgd 02-2363-0231 | SL 31 | ¥1% 2L 4 e 344 | 02-2660-7600 | SL Green
FRFFLF LA R FYRFE 07-312-1101 PAS - Robby 2| ¢ LFELE fev g 04-2473-0022 SL
FEAE R Bkl 03-571-5131 SL 33 | ¢ A AT IR AT PRk 02-2783-9910 | Space Sorter
i A g 2y FREAZ 03-571-2121 SL 3 | WEAHERMT L e 02-2905-3816 SL
FaELapiae fi £ 2 02-8200-0203 | SL 35 | REerg el Ei sy it s 08-774-6736 PA
e ST AT FEEEL 06-788-0461 sL 3 | P EAEGRTERY 2B PR | EeEEE 04-2284-0385 | Space
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BAFEAF Fir Belpir XgF 07-312-1101 SL 39 | SAR Ay HFE4H LA 089-318-570 PA
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R FH i A RFE T L SR 02-8792-3100 SL a1 | v mmgt e 1 02.2576.5696 CUBES 488/UV
LT B IR AR 02-2783-9910 | Space e o Auto Loader
42 | FE<E T 3aE¥ £§7 | 03-571-5131 Cube 488/594
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25 | RidAga g # AL Joi 04-2359-0121 | SL




Partec Becton Dickinson Beckman Coulter
CUBE 8 Canto Il Gallios
IR 488nm, 20 mW (3 Cs) 488 nm, 20 mW (4 Cs) 488 nm, 22 mW (5 Cs)
635 nm, 25mW (1 C) 633 nm, 17mW (2 Cs) 635 nm, 25mW (1 C)
532 nm, 30mW (1 C) 405 nm, 30mwW* 405 nm, 40mwW=*
UV 365 nm LED (1 C) No UV capability No UV capability
ARA2¥ 8 B 6 BEN 8B 6 BEN 8B 6 BEN
FCS {23888 PMT(EEZEE) 0.05 um | Photo Diode(#E =) 1 um | Photo Diode(¥} E —#&E8) 1 um
SSC {EBIZS | PMT(HEEEE) 0.05um | PMT(REMRZEE) 0.5um | PMT(HRERZIEE) 0.4 um
BHEHMm | <100 MESF (FITC), <100 MESF (FITC),
Unknown
PR <50 MESF(PE) <50 MESF(PE)
ER#HR 7k HERAEE SRAEHE
TR 2 0 - 20 uL/sec E=MF |10/ 60/ 120 uL/sec =ZEXFE | Low / Med / High = EXFAE
MR AT Yes, B BEEMAIETE N/A N/A
B BES 40 Tube / 96 well plate |40 Tube only, plate options 32 Tube Loader only




YES R %

Partec

Millipore ABI BD Accuri
A5 CyFlow CUBE 8 Guava EasyCyte 6HT/2L Attune C6
& & —__r__ﬂrﬁ*
., s
F: N 2011 2003 2009 2007
§io e T LED, % & & % 488nm 20mwW Blue, Red (2-i# stim ;) 405 nm (50 mW) , 488 nm (20 mW) 488nm, 640nm
5 - - 8 5 #c/6 F k, -
5 W 65& 4;»4. 65& 4% 2 ) 65& 4%
>/ 5 ek FS 43 3 for Blue & 3 for Violet T4 3
E i I el 4 kiR, 8 2#c/6 ¥k NO, 8 %-#/6 ¥ % NO NO, (No PMT Gain Control)
» <100 MESF (FITC . <150 MESF (FITC
¥ EFRA ( ) Not Mentioned ( )

<50 MESF (PE)

Not Mentioned

<100 MESF (PE)

50 nm — 200 um

Not Mentioned

1 um - 45 um

Max. 200um (Quartz Size)

B RIS 0.05 um Not Mentioned 1 um 0.5 um

A g e 375, 63%,631-(’)29?:557,8%75, 532, NO NO NO
G 4tiwre ik YES (Volumetric ) NO YES ( base on Time flow rate) NO

imre A YES (i p2) NO NO NO

P ez 1 T Ml Microcapillary T Tain il 3 steps, slow, Medium, Fast
Tube Loader YES, 40 tubes YES NO YES, 24 tube

96 well YES NO NO NO
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