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AsterFlow™
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AsterFlow™ is a 21 CFR part 11 compliant single use compact configurable filtration platform tool optimized for crossflow/tangential flow filtration.
The system is a standalone model capable of processing batches upto 5 liters, across different membrane types from 50 cm? to 0.14 m2.

The system is configured to operate with a variety of filtration modules including hollow fiber cartridges, tubular ceramic modules, spiral wound, and
cassettes suited for laboratory and pilot scale.

Applications

e Concentrate and desalt proteins and peptides. e Clarify cell lysates or tissue homogenates.

e (Concentrate and desalt nucleic acids [DNA/RNA/ e Depyrogenate (remove endotoxin from) water, buffers, and media

oligonucleotides].

solutions.

e Recover and purify antibodies or recombinant proteins e Prepare samples prior to column chromatography.

from cell culture media.

e Recover and purify plasmid DNA from cell lysates or 4
chromosomal DNA from whole blood.

e Fractionate dilute protein mixtures.

e Harvest cells.
Purify and concentrate viruses.

e Filter viruses.

Manual (M Mode)

Concentration (C Mode)

Diafiltration (D Mode)
Concentration>Diafiltration (CD Mode)
Diafiltration> Concentration (DC Mode)

Concentration>Diafiltration>
Concentration (CDC Mode)

Concentration>Diafiltration>
Concentration>Diafiltration (CDCD Mode)

Concentration>Diafiltration>
Diafiltration>Concentration (CDDC Mode)

Flushing

Drain / Harvesting
Filling
Tare Weight

Tare Pressure

PROCESS CONTROL

Operate the system manually, allowing the user to input commands as required.

Used to concentrate the product down to a final level.

Used to diafilter/ buffer exchange to the required media.

Used to concentrate product to a pre-defined level and to diafilter the product to required media.

Used to diafilter product before concentrating to final level.

Used to concentrate product to a pre-defined level and to diafilter product before concentrating to
final level.

Used to concentrate product to a pre-defined level and to diafilter product before concentrating to
final level and ultimately diafilter the product to required media.

Used to concentrate product to a pre-defined level and to diafilter product with two different media
before concentrating to final level.

Rinse the system by flushing with WFI, acidic or alkaline solutions

Drain or harvest the product from the system

Fill the tank or bag with product

Automatically zero the load cell and permeate balance

Automatically zero all pressure sensors




Parts of AsterFlow™

n Body and flow paths:

HvveLc: (£

Siemens touch enabled 12" HMI/PLC

A robust stainless steel body with
platinum-cured silicone flow paths,
assuring high effectiveness due to
the elasticity, compressibility and
resistance providing long-term quality.

a Main membrane pump:

A low shear peristaltic membrane pump
suited for working with shear sensitive
products, provides a varying range of
flow rates across different membrane
types from 50cm? to 0.14m?2 suited
for small volumes and scaling studies.
Pump output ranges from 0.24 to 1632
mL/min with maximum inlet pressure
of 3bar(43.5psi).

a Recirculation tank:

screen that is user-friendly and offers a
full view and control of the in-process
parameters.

External Peristaltic pump: B

A standalone peristaltic diafiltration
pump to allow loading product or
buffer as a discrete process unit step.

Permeate Pump: a
An auxillary pump to allow efficient
pumping of the permeate into the
permeate tank.

Pressure sensors:

Three pressure sensors located within
the feed, retentate and permeate
line for operating the system in user-
defined operating set points.

Provides the medium for the filtration process and receives
the retentate. It is a graduated reservoir made of transparent
Polyethylene terephthalate glycol (PETG) with self-sealing lid,
available in dimensions of 125ml to 2000ml. The tank is located
on a device base with a load cell, connected to HMI for level
control.

Permeate tank: 9

Graduated tank made up of transparent
Polyethylene terephthalate glycol (PETG) placed
on an electronic balance connected to the HMI
to monitor the quantitative collection of the
permeate and its collection rate.

Customization
Further configurations can be customized based on the process requirement:

e Filter holders: Flexible operation with a variety of cassette filters with surface areas
ranging from 50cm2 to 0.14m?2, provided with interchangeable parts.

e Inline-pH, conductivity, and/or temperature sensors to monitor the product.
e Buffer/ product feed pump.

e Full single use options including stand for single use re-circulation bags having the same
functions as the mixing tank, as well as stands for permeate and retentate bags.
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Tangential Flow Filtration Membranes Modules

*Please note that these membranes are NOT sold by Esco.

Hollow Fibers

Comprised of a bundle of permeable membrane tubes with narrow diameter (0.1Tmm to 2mm) which are typically sealed
into a housing on both ends by potting in a shell and tube design.

The feed stream is pumped into the lumen(inside) of the tube and the retentate passes through the membrane to the
shell side, where it is removed.

v Cell Therapy / Gene Therapy.

v Pharmaceutical grade/apyrogenic water purification
v Protein removal from antibiotics

v Depyrogenization of amino acids

v Concentration and clarification (enzymes/ vitamins)
v/ Food and beverage industry

v/ Perfusion

Spiral Wound

Spiral-wound elements consist of membranes, feed spacers, permeate spacers, and a permeate tube. First,
a membrane is laid out and folded in half with the membrane facing inward. Feed spacer is then put in between
the folded membranes, forming a membrane sandwich. The purpose of the feed spacer is to provide space for
water to flow between the membrane surfaces, and to allow for uniform flow between the membrane leaves.

Next, the permeate spacer is attached to the permeate tube, and the membrane sandwich prepared earlier is attached
to the permeate spacer using glue. The next permeate layer is laid down and sealed with glue, and the whole process
is repeated until all of the required permeate spacers have been attached to the membranes. The finished membrane
layers then are wrapped around the tube creating the spiral shape.

Feed travels through the flow channels tangentially across
the length of the element. Filtrate smaller than the molecular
weight cut-off will then pass across the membrane surface
into the permeate spacer, where it is carried down the
permeate spacer towards the permeate tube. The remainder
of the feed then becomes concentrated at the end of the
element body.

v Food and beverage industry
v Dairy industry
v Concentration and purifications of biologics

v Clarification and fractionation
v Extraction

v Product recycling and recovery
v Product and effluent upgrading




Cassettes

The framework for the cassette consists of layers of polymeric flat-
sheet membranes stacked together and separated by permeate
and feed flow channels. Feed flow channels can be open but
usually consist of turbulence promoting screens to minimize
concentration polarization. In addition, rigid and porous spacer
plates may also be inserted to increase the channel width.

The flow channels are made up of two membranes facing each

other. The upstream feed side is sealed to separate the downstream
permeate side of the membrane. A silicone or polymeric shell is

used to encapsulate the membranes, screens, and space plates.

v Gene Therapy

v Concentration/Buffer exchange in the purification of biologics
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Tubular Ceramic Modules

A tubular membrane is characterized by its discrete tubes and
large lumen sizes which are typically larger in Tmm in diameter.
These tubular membranes can be made from sintered ceramic,
metallic or polymeric materials and provide strong structural
support for the membranes.

Tubular membranes flow from inside out with turbulent flow
in the retentate stream keeping the membrane surface clean.
Permeate flows through the wall of the tubes and is collected on
the shell side (outside) of the modules.

v Clarification of bulk fermentation broths

v Protein removal from antibiotics

v Processing of alginates and other excipients
v Clarification of solvent extracts

v Pyrogen and bacteria removal in high purity systems
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ESCO LIFESCIENCES GROUP GLOBAL OFFICES

North America

USA
Esco Technologies, Inc.

Life Sciences/Medical

903 Sheehy Drive, Suite F, Horsham,

PA 19044, USA

Toll-Free USA and Canada: 1-877-479-3726
Tel: 215 441 9661

Fax: 484 698 7757

Email: eti.admin@escoglobal.com
Website: http://escolifesciences.us

Healthcare Division/Factory
2512 Metroprolitan Dr, Suite 120-B
Feasterville-Trevose, PA 19053-6738
Tel: +1 215 322 2155
Email: eti.pharma@escoglobal.com
Website: www.escopharma.com

DENMARK

Esco Medical ApS

Kringelled 10, DK-8250 Egaa, Denmark
Tel: +45 5397 3067

Email: medical@escoglobal.com

UK

Esco GB Ltd

Unit 2 R-Evolution @ Gateway 36,

Kestrel Way, Barnsley S70 557

Tel: +44 (0) 1226 360 799 (Pharma)
+44(0) 1226 361529 (Lab)

Email: egb.info@escoglobal.com

Websites: www.escopharma.com

www.escolifesciences.co.uk

GERMANY

Esco Lifesciences GmbH
StraBheimer StraBBe 17

61169 Friedberg, Germany

Tel: +49 6031 6873447

Email: mail@escoglobal.com
Website www.escoglobal.de

RUSSIA

Esco Russia

Building 4, 8, Novovladikinskii proezd
Moscow, Russian Federation 127106
Email: esco.russia@escoglobal.com
Website: escolifesciences.ru

LITHUANIA

Esco Medical Technologies UAB

Draugystes 19

51230 Kaunas, Lithuania

Website: escomedicalgroup.com

Email: medical@escoglobal.com
support-medical@escoglobal.com

Asia Pacific

BANGLADESH

Esco Lifesciences (Bangladesh)
Pvt. Ltd.

H # 662 (6th Floor), Apt. # A-6, R# 9
Mirpur DOHS, Mirpur, Dhaka-1216,
Bangladesh

Tel: +8801907 700777

Email: ebd.customerservice1@escoglobal.com

CHINA

Esco Shanghai Trading Co. Ltd.
Email: mail@escolifesciences.cn
Website: www.escolifesciences.cn
Beijing

Rm.502, Tower A, Times Fortune,
Sanyuangiao

Chaoyang District, Beijing

Tel: +86 (10) 5867 7868

Fax: +86 (10) 5867 9244

Shanghai

Room1211, Jiahe International Building,
No.1, Lane 66, Huayuan Road,
Hongkou District, Shanghai

Tel: +86 (21) 6095 1955

Guangzhou

Room 901, West Block, No. 21, Huali Road
Tianhe District, Guangzhou, China 510623
Tel: +86 (20) 3837 3621

Chengdu

Rm. 1-406, Building No. 2,
Shangding International Building,
No.27 4th Block, South Renmin Road,
Chengdu City, Sichuan Province

Tel: +86 (28) 8553 6219

Qingdao

Room 23C, Fucai Building, No.135 of
Yan'an Road,

Shinan District, Qingdao City,
Shandong Province

Tel: +86 (532) 8163 9321

HONGKONG

Esco Technologies (Hong Kong)
Limited

Unit 904, Laurels Industrial Centre,

No.32 Tai Yau Street, San Po Kong,
Kowloon, Hong Kong

Tel : +852 3628 3986

Fax : +852 3186 2821

Email: mail@escolifesciences.hk

Website: http://escolifesciences.hk

INDONESIA

PT Esco Utama

Taman Tekno BSD Blok H6 no 10,
Serpong, Tangerang 15314

Tel: +6221 29 666 565/ 301

Fax: +6221 29 666 302

Email: eucs2@escoglobal.com
Website: http://escolifesciences.co.id

MALAYSIA

Esco Micro (M) Sdn. Bhd.
Technical Support Hotline:
1300 88 ESCO (3726)

Selangor

No. 15, Jalan Sungai Buloh 27/101A,
Persiaran Klang, HICOM 27 Industrial
Park,

40400 Shah Alam, Selangor, Malaysia
Tel: +603 5103 8480

Fax: +603 5614 3385

Email: malaysia@escoglobal.com
Website: http://my.escoglobal.com



Melaka

No. 13-1, Jalan Melaka Raya 32,
Taman Melaka Raya 1,

75000 Melaka, Malaysia

Tel: +606 284 0007

Fax: +606 283 0288

Website: http://my.escoglobal.com

MYANMAR

Esco Lifesciences Co.,Ltd
04-402B, 3-Mahar Swe Condominium,
Mahar Swe Street Hlaing Township
Yangon, Myanmar
Tel: +959 423 488 984

+959 963 520 535
Email: ingyin.haymarn@escoglobal.com

cstsd@escoglobal.com

PHILIPRPINES
Esco Philippines, Inc.

Manila

Unit 707E, 7th floor, East Tower Four
E-com Bldg, Block 22 Seaside Cor Diokno
Ave. MOA

Complex, Pasay City 1300

Direct Line: +63 (02) 8828 1527
Trunkline: +63 (02) 8478 0384

Email: philippines@escoglobal.com
Website: http://escoglobal.com.ph

Cebu

Blk 3 Lot 13 Mutual Homes Subd.
Pajac, Lapu-Lapu City, Cebu 6015
Tel : +63 (32) 232 5826

Davao

71-C Lupo Diaz St. cor Nicasio Torres St.,
Bo. Obrero, Davao City 8000

Tel : +63 (082) 234 0997

SINGAPORE

Esco Micro Pte Ltd

21 Changi South Street 1
Singapore 486777

Tel: +65 65420833

Fax: +65 65426920

Email: mail@escoglobal.com
Website: www.escoglobal.com

SOUTH KOREA

Esco Korea Micro Pte Ltd

#206, Byucksan Digital Valley 8-Cha, 70,
Gyeongin-ro 71-gil, Yeongdeungpo-gu,
Seoul,

Republic of Korea

Tel: +82 2 830 0482

Fax: +82 2 830 0491

Email: info@escoglobal.co.kr

Website: http://www.escoglobal.co.kr

TAIWAN

Esco Lifesciences Taiwan

No. 122-2, Wuging Road, Dayuan District,
Taoyuan City, Taiwan

Tel: +886 34533220

Fax: +886 34532770

Email: mail@escolifesciences.tw
Website: http://escolifesciences.tw

THAILAND

Esco Lifesciences (Thailand)
Co.,Ltd.

8/3 Soi Rimthangduan 2, Sukhumvit Road,
Bangchak, Phrakanong , Bangkok 10260
Tel: 02 082 2029

Fax: 02 117 3746

Email: csts.th.sales1@escoglobal.com
Official Line: @escothailand

Website: http://escolifesciences.co.th/

VIETNAM

Esco Vietnam Company Ltd.,
Email: vietnam@escoglobal.com
Website: vn.escoglobal.com

Hanoi
7th Floor, No. 8, Alley 15,
Trung Kinh Street,
Trung Hoa Ward, Cau Giay District,
Hanoi, Vietnam
Tel: +84 24 6269 1460
+84 24 6269 1461

Ho Chi Minh

No. 14 - Lot G3, Street No. 53,

Tan Quy Dong Settlements,

Tan Phong Ward, District 7, HCMC,
Vietnam

Tel: +84 28 3776 0363

Middle East

DUBAI

Esco Lifesciences Trading LLC
Dubai

Esco Lifesciences Trading LLC

1529 Tamani Arts Offices, Al Asayel St.,
Business Bay, Dubai UAE

P.O Box: 182099

Tel: (04) 770 6674

Email: alvin.heah@escoglobal.com

Africa

SOUTH AFRICA
Esco Technologies Pty Ltd

Centurion

Unit 2 Landsmark Park,

17 Landmarks Avenue,

Kosmosdal Extension 11,

Centurion 0157 South Africa

Tel : +27 (0) 11 314 3184

Mobile: +27 (0) 82 853 9655

Email : sonja.strydom@escoglobal.com
Website: http://za.escoglobal.com

Cape Town

Office 31, Ground Floor Liesbeek House,
River Park Gloucester Road Mowbray,
7700

Tel : +27 (0) 21 680 5061
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ssible errors in catalogues, brochures and other printed materials. Esco reserves

the right to alter its products and specifications without notice. All trademarks and logotypes in this material are the property

of Esco and the respective companies.

21 Changi South Street 1 e Singapore 486777
E§¢D Tel +65 6542 0833 © Fax +65 6542 6920  mail@vaccixcell.com
www.escovaccixcell.com
v A < < < E L L CDMO Services:

Esco Aster Pte Ltd
ADHERENT BIOPROCESSING SPECIALIST #02-09, 67 Ayer Rajah Crescent, Singapore 139950

Tel +65 6251 9361 ® mail@escoaster.com
WWw.escoaster.com
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