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Aerex 2 Hydrophobic
Cartridge Filters

M High performance gas filters for use in industrial fermentation applications

MILLIPORE

Aerex 2 0.2 ym hydrophobic cartridge
filters provide high flow rates at low
pressure differentials. Designed to
remove bacteria and viruses from
moist gas streams, the filters are ideally
suited for use in industrial fermentation
applications. Aerex 2 cartridge filters
are manufactured using PTFE mem-
brane and are 100 % integrity tested
to assure optimal sterilizing perfor-
mance. Each filter lot also must pass
rigorous stress festing before release.

Cost Effective

High performance Aerex 2 cartridge
filters offer significant savings of oper-
ating costs and capital. The combina-
fion of high flow rates and low pres-
sure differentials lowers the air com-
pressor loads that are required to
achieve the desired flows. This reduc-
fion lowers the energy costs of air
compressor operation as well as the
required frequency of air compressor
mainfenance. The efficiency of Aerex
2 filters also allows the use of smaller
housings, thereby reducing the
required capital costs.

Advantages Provided by
Aerex 2

e Sterility Assurance

Improved Process Efficiency

long Service life

Quality Assurance



Sterility Assurance

Proven Bacterial and Viral Retention
Millipore's qualification of the Aerex 2
cartridge filter includes a challenge
regimen designed to test viral and
bacterial refention by two challenge
mechanisms: aerosol and grow-
through. Challenge tests are complet-
ed on filters that have been exposed
to 200 steam-in-place cycles. This
challenge fest protocol demonstrates
organism refention over a long service
life, not just when the filter is new.

Bacterial Growthrough Resistance
Millipore's refention test simulates the
service challenge of refaining bacteria
even affer long use. The test entails
first exposing Aerex 2 filter carfridges
to 200 thirty-minute steam-sterilization
cycles in the forward direction af

145 °C. The test continues with the
exposure of the cartridges to a moist
gas stream containing aerosolized
bacteria in a concentration >1x107
cfu/cm?. Under these rigorous fest
conditions, Aerex 2 retained all
Brevundimonas diminuta for 21 days.

Virus (Bacteriophage) Retention
Millipore's bacteriophage refention
fest performed after steam sterilization
simulates the service challenge of
refaining virus after long use. The test
entails first exposing Aerex 2 carfridge
filters to 200 thirty-minute steam stferil-
ization cycles in the forward direction
at 145 °C. The test continues with the
exposure of the filters to a moist gas
stream containing the bacteriophage
® X-174 at a concentration of 107 —
10 virus particles per 10-inch car-
fridge. (The model bacteriophage

® X-174 is icosahedral, has no tail
required for infectivity, and is 29 nm
in diameter.) These conditions repre-
sent a worst-case service challenge.
After these exposures, the cartridges
were tested for viral refention. Aerex 2
met this challenge, refaining all bacte-
riophage particles under these extreme
conditions.

Improved Process Efficiency
High Flow Rates

Aerex 2 filters redesigned core allows
for an open structure without compro-
mising strength. This open structure
provides superior flow rates, which
minimizes the number of filter elements
required fo achieve a given flow
volume, thereby increasing process
efficiency. This process efficiency
permits the use of smaller cartridge
housings and reduces capital costs.

Low Pressure Differentials

Aerex 2 filters operates at full efficien-
cy without requiring the high pressure
differentials usually needed to achieve
high flow volumes. Low pressure dif-
ferentials reduce air compressor loads,
thereby saving energy. Low pressure
differentials also preserve filters and
air compressors, thereby reducing the
need for compressor mainfenance.

Long Service Life

The physical stress resulting from high
pressure differentials and exposure to
steam sterilization can result in the
premature failure of hydrophobic

cartridge filters. Aerex 2 filters are
designed to withstand each of these
challenges.

Validated Steam Sterilization

Aerex 2 filters have been validated to
withstand 200 steam-in-place cycles

at 145°C. Aerex 2 filters have main-
tained their infegrity even after expo-

sure fo 200 steam-in-place cycles.

Validated Thermal and Hydraulic
Stress Resistance

Millipore has demonstrated the ability
of Aerex 2 cartridges fo resist hydraul-
ically induced failure by validating
their integrity against pulsed hydraulic
pressure at 4.1 bard (60 psid) in the
forward direction and 1.4 bard (20

psid) in the reverse direction.

Withstands Thermal Stress

Aerex 2 filters have proved resistant to
high levels of thermal stress. The multi-
ple steam-in-place test is designed to
demonstrate product resistance to
thermally-induced stress. The test
entails steaming the carfridges in
place for 200 cycles at 145 °C.

The test continues as cartridges are
integrity fested after 200 steam cycles.

Typical Aerex 2 Flow Rates
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Quality Assurance Specifications
A Certificate of Quality is provided
with every Aerex 2 filter. These certifi-
cates record all relevant manufacturing
lot-release criteria and accurately
record quality fest results, ensuring

that each filter meets the minimum
performance claims as detailed in

the certificate. Millipore’s Aerex 2
cartridges meet or surpass these
claims. Aerex 2 carfridges are Connections
designed, developed, and manufac-
tured in accordance with a Quality
Management System that meets an
ISO® 9000 Quality Systems Standard,
as determined by an accredited regis-
fering body. Maximum Differential Pressure

Materials

Pore Size

Nominal Cartridge Length

Forward Pressure:

Reverse Pressure:

Aerex 2 filters open
structured core provides
superior flow rafes.

PTFE membrane

Spun-bonded polypropylene pleat supports
upstream and downstream

Polysulfone core

Rigid polypropylene outer sleeve, end caps
and adapter

Silicone O-rings
Double 2-226 O-rings, bayonet with spear
0.2 pm

10 inch (25 cm)
20 inch (50 cm)
30 inch (75 cm)

4.1 bar (60 psid) at 25 °C
340 mbar (5 psid) at 145 °C
1.4 bar (20 psid) at 25 °C (Intermittent)

Aerex 2 hydrophobic cartridge filtlers must pass a hydraulic stress test prior

to lot release.

Effective Filtration Area

Bacterial Growthrough
Resistance

Virus (Bacteriophage) Aerosol
Refention

Approximately 0.66 m? (7.1 f#2) per 10-inch
(25 cm) cartridge

Aerex 2 carfridges resist the grow-through

of aerosolized B. diminuta at a concentration
of > 1x107 cfu/cm? for 21 days after 200
thirty-minute steam sterilization cycles at

145 °C.

Refention of the model bacteriophage

® X-174 was complete at exposure levels
of 10— 10" virus particles at 50 scfm

(85 Nm?/hr) after 200 thirty-minute steam
sterilization cycles at 145 °C. This rate of
refention under these conditions represents a
worst-case challenge for hydrophobic filters
meeting these specifications.



To Place an Order or Receive

Technical Assistance

For additional information call your
nearest Millipore office:

In the U.S. and Canada,

call toll-free 1-800-MILLIPORE
(1-800-645-5476)

In the U.S., Canada and Puerto Rico,
fax orders to 1-800-MILLIFX (1-800-
645-5439)

On the Internet
http://www.millipore.com

E-mail: tech_service@millipore.com

MILLIPORE

Millipore is a registered trademark of Millipore
Corporation.

Aerex is a trademark of Millipore Corporation.

ISO is a registered trademark of The International
Organization for Standardization.
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Ordering Information

Description Catalogue No.
Aerex 2, 10" Cartridge 3/pkg CTGX 71T P3
Aerex 2, 20" Cartridge 3/pkg CTCX 72T P3
Aerex 2, 30" Cartridge 3/pkg CTGX 73T P3
Millipore Worldwide
AUSTRALIA DENMARK ITALY SINGAPORE
Tel. 1800222 111 Tel. 70 10 00 23 Vimodrone (Milano): Tel. (65) 842 1822

or (02) 9888 8999 Fax 70 1013 14 Tel. (02] 25.07.81 Fox [65) 842 4988

Fax (02) 9878 0788

AUSTRIA
Tel. (01) 877-8926
Fax (01) 877-1654

BALTIC COUNTRIES
Tel. +358 9804 5110
Fax +358 @ 256 5660

BELGIUM AND
LUXEMBOURG
Tel. +32 2 726 88 40
Fax +32 2 726 98 84

BRAZIL
Tel. (011)5548-7011
Fax (011) 5548-7923

CANADA
Tel. 1-800-645-5476
Fax 1-800-645-5439

CHINA, PEOPLE'S

REPUBLIC OF

Beijing:

Tel. (8610) 8519 1250
(8610) 6518 1058

Fax (8610) 8519 1255

Guangzhou:

Tel. (8620) 8755 4049

Fax (8620) 8752 0172

Hong Kong:

Tel. (852) 28039111

Fax (852) 2513 0313

Shanghai:

Tel. (8621) 5306 9100

Fax (8621) 5306 0838

CZECH REPUBLIC
Tel. 02-2051 3841
Fax 02-2051 4298

EASTERN EUROPE,

C.I1.S., AFRICA, MIDDLE
EAST AND GULF

life Sciences Division:
Tel. +33 3 88 38 9536
Fax +33 3 88 38 9539

BioPharmaceutical Division:

Tel. +43 1 877-8926
Fax +43 1 877-1654
Laboratory Water Division:
Tel. +331 30 12 7000
Fax +33 1 30 12 7180

FINLAND
Tel. (09) 804 5110
Fax (09) 256 5660

FRANCE
Tel. 01 30 12 7000
Fax 01 30 12 7180

GERMANY
Tel. (06196) 494-0
Fax (06196) 43901

HUNGARY
Tel. 1-205 9784
Fax 1-205 9792

INDIA
Tel. (91) 80-839 46 57
Fax (1) 80-839 63 45

IRELAND
Life Sciences and

Laboratory Water Divisions:

Tel. +44 1923 816375
Fax +44 1923 818297

BioPharmaceutical Division:

Tel. (021) 883 666
Fax (021) 883 048

Fax (02) 26.50.324
Roma:

Tel. (06) 52.03.600
Fax (06) 52.95.735

JAPAN

Tel. (03) 5442-9711

Fax (03) 5442-
Q736 life Sciences
Q737 BioPharm.
Q734 lab Water

KOREA
Tel. (822) 551-0990
Fax (822) 551-0228

MALAYSIA
Tel. 603-757 1322
Fax 603-757 1711

MEXICO
Tel. (525) 576-9688
Fax (525) 576-8706

THE NETHERLANDS
Tel. 076-5022000
Fax 076-5022436

NORWAY
Tel. 22 67 82 53
Fax 22 66 04 60

POLAND

Tel. 22-669 12 25
22-663 70 31

Fax 22-663 70 33

PUERTO RICO
Tel. (787) 273-8495
Fax (787) 747-6553

SPAIN AND PORTUGAL
Tel. +34 917 283 960
Fax +34 917 292 909

SWEDEN
Tel. 08-628 6960
Fax 08-628 6457

SWITZERLAND
Volketswil:

Tel. (01) 908-30-60
Fax (01) 908-30-80
Lausanne:

Tel. (021) 641 2550
Fax (021) 641 2551

TAIWAN

Taipei:

Tel. (886-2) 700-1742
Fax (886-2) 755-3267
Hsin Chu City:

Tel. (886-3) 571-0178
Fax (886-3) 572-9520

UK.
Tel. 01923 816375
Fax 01923 818297

US.A.
Tel. (781) 533-6000
Fax (781) 533-3110

IN ALL OTHER
COUNTRIES

Millipore Intertech (U.S.A.)
Tel. +1(781) 533-8622
Fax +1 (781) 533-8630



