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Sartobind - the pace maker in
Membrane Adsorber technology

Unique microporous structure

Sartobind Membrane Adsorbers display

a macroporous structure with a pore size of
0.45 or > 3 um. That's orders of magnitudes
larger than conventional chromatographic
gel matrices. Molecules are transported

by convective flow to ligands.

Characteristics of Membrane

Adsorbers (MA)

: Ready-to-use units

: Simple handling

: Pore sizes > 3 and 0.45 um

: Negligible diffusion limitation

: Low bed heights with 0.3 up to 16 mm

: Scalable to process dimension with
Sartobind SingleSep disposable capsules and
Sartobind System reusable modules

: Robust high performance separations

: No bed cracking, channeling, air entrapment

: Flow rate of ion exchange membranes
> 80 ml/min 100 kPa (linear flow rate:
> 4,800 cm/h)

: Chemistries: strong and weak ion exchange,

coupling, affinity and metal chelate Iiggnds..

Low unspecific adsorption
The basis for all Sartobind membra
stabilized reinforced cellulo
regenerated cellul
tion to Sar

Speed up 100 times
In a simple experiment using a Sartobind ion
exchange unit with 5 cm? membrane area

and a Luer Lock syringe you can achieve a
flow rate of about 10 ml per 0.5 second by
hand which corresponds to a linear flow rate
of more than 14,000 cm/h. Even under these
conditions you'll attain capture of your
protein. Just try it (sample: cytochrome c,
buffer: 10 mM sodium phosphate pH 7.0,
unit: Sartobind S 5). In production scale
(more than 10,000 liters), a typical speed up
factor is about 25 measured in direct compar-
ison to conventional column technology
(reference: Walter, J. K. in: Bioseparation and
Bioprocessing, Strategies and Considerations
for Advanced Economy in Downstream
Processing of Biopharmaceutical Proteins. G.
Subramanian (ed.) Wiley VCH, Vol. Il p.
447-460 (1998). Flow rate does not affect
break through performance (see fi
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... for robust
separations

Chemical compatibility

The housing of Sartobind SingleSep
capsules is polypropylene. The housing
of Sartobind MA 15, 75 and 100 is poly-
sulfone which is stable to many standard
solvents applied in chromatography.
Sartobind ion exchange membranes are
compatible with alcohols such as ethanol,
isopropanol, glycerol, and denaturing
solvents such as 8 M urea and 8 M
guanidine HCI and can be cleaned with

1 N sodium hydroxide.

Constant capacity

The robustness of Sartobind Membrane
Adsorbers in ion exchange and affinity
chromatography has been tested in
consecutive runs of 1000 chromatographic
cycles, (Fig. 3). Sartobind can be reused
many times, and affinity membranes
maintain their binding capacity over

many cycles reflecting the chemical
stability of the ligands.

Bound Protein [mg/cm’]
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Fig. 3: Purification cycles of bovine serum albumin

on Sartobind Q 75 strong anion exchanger repeated
1000 times. Flow rate: 120 cm/h, cycle time:

10 min, equilibration buffer: 20 mM phosphate buffer
pH 7.0, sample: 5 ml bovine serum diluted 1:20 with
equilibratioin buffer, elution buffer: 20 mM phosphate
buffer pH 7.0 + 1 N NaCl, regeneration after each

100 cycles with 1 N NaOH

Formats from lab to process

Fig. 4: The Demo kit for the demonstration of the high
speed and selectivity of Sartobind contains everything
for an ion exchange chromatography purification

Demo kit

A demonstration kit for educational purposes
is available to demonstrate a protein purifi-
cation by hand in two minutes. Everything
needed is included in the box: Buffer, colored
protein | impurity solution, buffers, syringe
and recipe for reuse.

Fig. 6: Sartobind membrane

Laboratory: Sartobind A4 sheets

The sheet (624 cm?) format allows you

to design your own Membrane Adsorber
formats. An application for Sartobind A4
sheet is e.g. DNA fragment isolation from
agarose gels.

Fig. 5: Sartobind MAs may be used by hand or with
a chromatographic system via Luer Lock adapters.

Laboratory: Sartobind MA units

You may use Sartobind Membrane Adsorbers
for any ion exchange or affinity chromato-
graphy which require high speed and simple
operation. Four sizes of laboratory units can
be chosen. Sartobind MA 5 (1 membrane
layer) are for principle tests and should be
disposed after use. If you have to work with
larger mg quantities, please choose Sartobind
MA 15 (3 layers), MA 75 (15 layers) or MA 100
(5 layers). These may be reused hundreds of
times.

Fig. 7: Vivapure centrifugal units

Centrifugal format

If you don't need flow control but you
have to screen a large number of proteins
in parallel, use the Vivapure® centrifugal
units.



Fig. 8: Sartobind MA units for laboratory applications

Starting with Sartobind MA 75

for further scale-up

The Sartobind MA 75 format with 4 mm bed
height is available in all membrane types.

It can be scaled straightly to the production
format with the same bed height. For
polishing application start with Sartobind Q
SingleSep nano (4 mm bed height).
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Fig. 9: Sartobind System products: housings, storage con-
tainers, modules and cores for bind and elute applications

Production: Sartobind System,

reusable modules

The modules represent a unique modular
system for any chromatographic application
with Membrane Adsorbers. Modules are avail-
able in 15 sizes and with protein capacities
between 1 and 60 g (IEX). Module can be run
in series and parallel for further scale-up.

Fig. 11: There are no restrictions regarding ligands and applications.

Fig. 10: Sartobind Direct for capturing

Sartobind Direct

This new and unique format allows the
capturing of proteins without prefiltration.
The flow pattern of e.g. fermentation broth
is routed tangentially over the membrane.
Particles can pass through the system
without retardation.

Quality assurance

Membranes are tested for protein binding
capacity, thickness, evenness, smoothness and
flow rate. Sartobind MA laboratory units are
tested for protein binding capacity and flow
rate. Capsules are tested for dynamic binding
capacity and flow rate, and modules are
tested for small ion capacity and flow rate.

Validated technology

Sartobind System modules and SingleSep
capsules (see p. 6) have met the requirements
of current USP Plastic Class V and VI, respec-
tively. Validation guides are available for
System modules and SingleSep with detailed
technical data and test results according

to USP. Additionally, extractables guide is
available for modules with data of GC-MS,
HPLC and FT-IR analysis from aqueous,
ethanolic and sodium hydroxide extraction.

FDA approved

Sartobind is the first Membrane Adsorber
applied in approved pharmaceutical produc-
tion (approval of CAMPATH-1H® by Food
and Drug Administration, March 2001).



SingleSep™ the tool fo

r contaminant removal
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Fig. 12: Sartobind SingleSep Scale up from ml to 10000 liter scale
High speed polishing Efficient
Sartobind SingleSep capsules are designed to - Higher throughput (g/h) for trace impurity
remove charged contaminants from thera- removal
peutic proteins at accelerated flow rates by
ion exchange membrane chromatography. Economical

The high throughput is a direct result of -
negligible mass transfer effects and is made -
possible by the >3 um macroporous mem- -
brane with 4 mm (15 layer) bed height. -

Capsule design -
The Sartobind SingleSep looks like a standard -
filter capsule except that the adsorbing

membrane is reeled on a core to form a

cylinder. The flow is from top into the outside
channel and then perpendicular through the -
membrane layers to the center of the cylinder -
and leaves the capsule at the outlet. -

Saves capital

No hardware investment & maintenance
No column packing, testing, regeneration
No re-use validation

Less unspecific binding - higher yield
Less labor

Buffer consumption may be

decreased 95%

Easy to use

Disposable

Simple and fast set up
Handling like a filter capsule



A standard for virus
purification

Unique for large proteins,

DNA and viruses

Sartobind membranes are unique for
purification of large proteins and virus
particles. Conventional gel beads possess 95%
of the binding capacity within the bead and
large particles cannot enter their small pores.
In contrast Sartobind membranes display
huge capacities for large molecules. E.g. for
DNA 10 times more dynamic capacity than
conventional beads (reference: Sartobind
Application Note DNA removal) and for virus
purifications gels cannot compete at all.
Sartobind membranes have been successfully
applied for the purification of alphaher-
pesvirus, adenovirus and adenoassociated
virus. The Vivapure AdenoPACK adenovirus
purification and concentration kits offer
researchers a convenient way to clean up
within 1-2 hours. The system is scalable to
production format.

Fig. 13: Viruses can bind to the internal membrane
structure

Fig. 14: Adeno PACK for
convenient adenovirus
purification and concentration



Technical Data

For liquid chromatography systems

or Luer Lock syringe

MA 5

MA 15

MA 75

MA 100

Application

Screening, disposable

Screening, applica-
tion optimization,

Down-scale trial,

screening, application

Screening, applica-
tion optimization,

reusable optimization, reusable reusable
Membrane material Stabilized reinforced cellulose
Adsorption area [cm?] 5 15 75 100
Number of layers 1 3 15 5
Bed height [mm] 0.275 0.8 4.0 1.4
Bed volume* [ml] 0.14 0.41 2.1 2.8
Menbrane diameter [mm] 25 25 25 50
Housing material MBS copolymer Polysulfone Polysulfone Polysulfone

Inlet connector

Female Luer Lock

Female Luer Lock

Female Luer Lock

Female Luer Lock

Outlet connector

Male Luer Lock

Male Luer Lock

Male Luer Lock

Male Luer Lock

Minimum static binding 4/S5 12/S15 60/S75 80/S 100
capacity* [mg/unit] 4/Q5 12/Q15 60/Q75 80/Q 100
3/D5 9/D15 45/C75 60 /D 100
45D 75
7.5 IDA 75
2.2 [ Epoxy 75
6/ Protein A 75
Flow rate™ at 0.1 MPa (1 bar | 14.5 psi) [ml/min] >150 >50 >20 >75
Dead volume [ml] 0.8 1.0 1.3 4.2
Maximum pressure [MPa] 0.4 0.6 0.6 0.6

Storage before use at

Room temperature

1 ml membrane volume is equal to 36.4 cm? membrane area

*

** lon exchange

Overview Membrane Types and Formats

Room temperature

Room temperature

Room temperature

Protein A 75 at +4°C

Reference proteins ion exchange: S, C: lysozyme, Q, D: BSA, IDA: cytochrome C, epoxy. IgG, Protein A: IgG

Membrane Description Pore size Capacity® Sartobind Lab Scale Sartobind Process Scale Sartobind
Type (um) (mg/ml) A4 sheet MADS5,15,100 MA75 SingleSep System Direct

S Sulfonic acid >3 29 . ° ° ° ° Q)

Q Quaternary ammonium >3 29 ° ° ° ° ° (o)

C Carboxylic acid >3 22 ° ° °

D Diethylamine >3 22 ° ° ° °

IDA Iminodiacetic acid >3 3.6 . . () (o)

Epoxy Epoxy 0.45 1.1 o ° (o)

Aldehyde  Aldehyde 0.45 1 °

Protein A Recombinant Protein A 0.45 3 ° (o) (o)

* Minimum static binding capacity for reference protein, ® available, (®) Sartobind Special



For centrifuge

96 IEX

8 Strip

Mini

Maxi

Application Screening, disposable  Screening, disposable  Screening, applica- Screening, applica-
tion optimization, tion optimization,
disposable disposable

Membrane material Stabilized reinforced cellulose

Membrane diameter [mm] 5 5.5 6.4 22.5

Housing material Polypropylene Polypropylene Polypropylene Polypropylene

Minimum static binding 0.2 IEX: 1 M: 1 M:12-16

capacity* [mg/unit] IDA: 130 H: 4 H: 48-64

Maximum volume [ml] 0.8 0.3 M: 0.5 M: 20

(device inner volume) H: 0.4 H: 19

Spin speed [g] 1000 IEX: 1000 M: 500 M: 500

IDA: 500 H: 2000 H: 500

Storage before use at

Room temperature

IEX: ion exchange (S, Q, C, D), IDA: iminodiacetic acid

M: medium, H: high

*

Room temperature

Reference proteins ion exchange: S, C: lysozyme, Q, D: BSA, IDA: cytochrome C

Room temperature
Protein A at +4°C

Room temperature



Ordering Information

Luer Lock units | sheets | kits

Order No. Sartobind MA Quantity Order No. Sartobind SingleSep Quantity
S5F Sartobind S 5 15 92IEXQ42DN-11 Sartobind Q SingleSep 1
QsF Sartobind Q5 15 nano 2.5 ml
D5F Sartobind D 5 15 921EXQ42DN-11--A Sartobind Q SingleSep 4
nano 2.5 ml
ST5X Sartobind 5 15 2 92IEXQ42D4-S5--A  Sartobind Q SingleSep 4
Q15X Sartobind Q 15 2 mini 7 ml
D15X Sartobind D 15 2 921EXS42D4-SS--A Sartobind S SingleSep 4
S75X Sartobind S 75, 2 mini 7 ml
Q75X Sartobind Q 75, 2
C75X Sartobind C 75, ) Order No. Accessories Quantity
D75X Sartobind D 75, ) VS-AVPQ102 Vivapure Adeno PACK 100 RT
S100X Sartobind S 100 1 VS-AVPQ501 Vivapure Adeno PACK 500
Q100X Sartobind Q. 100 1 90-KIT-01 Sartobind Demo Kit
D100X Sartobind S 100 1 17002---140 Pair of Luer Lock adapters, 2
black Tefzel to connect
93IDA426DB-12--V Sartobind IDA 75 2 Sartobind MA units to a
P . liquid chromatography
93EPOX06DB-12--V  Sartobind Epoxy 75 2 system with M6 thread
93PR-A06DB-12--V Sartobind Protein A 75 2 16517 Syringe filter holders, 12
25 mm diameter,
Order No. Sartobind A4 Sheet Quantity polycarbonate for filter
or adsorber membrane
94IEXS42-001 Sartobind S A4 Sheet 1 16214 Syringe filter holder 1

94IEXQ42-001

Sartobind Q A4 Sheet

94|EXC42-001

Sartobind C A4 Sheet

94IEXD42-001

Sartobind D A4 Sheet

94IDA-42-001

Sartobind IDA A4 Sheet

94EPOX06-001

Sartobind Epoxy A4 Sheet

94ALD-06-001

Sartobind Aldehyde A4 Sheet

25 mm diameter,
stainless steel for filter
or adsorber membrane

Related products for production
Sartobind SingleSep capsules
Sartobind System modules

Sartobind Direct

*Vivapure Adeno PACK 100 RT does not contain Benzonase®



96 well plates| 8 strips|spin columns

Order No. Vivawell Quantity Order No. Vivapure Maxi Spin Spin
V961502 Vivawell-96 S-IEX 2 plates Columns columns/
o Centrifuge
purification plate tubes
V961002 Vivawell-96 Q-1EX 2 plates VS-IX20SM08  Vivapure S Maxi M 8/16
purification plate
VIW96IC02 Vivawell-96 C-IEX 2 plates V5-IX205H08 Vivapure 5 Maxi H 8/16
purification plate VS-1X20QM08 Vivapure Q Maxi M 8/16
VW961D02 Vivawell-96 D-I1EX 2 plates VS-I1X20QHO08 Vivapure Q Maxi H 8/16
purification plate VS-IX20CM08 Vivapure C Maxi M 8/16
VWO8IS02 Vivawell 8 Strip S-IEX 24 strips VS-1X20CHO8 Vivapure C Maxi H 8/16
centrifugal purification strips (2 plates)
V081002 Vivawell 8 Strip Q-IEX 24 strips V5-IX20DM08 Vivapure D Maxi M 8/16
centrifugal purification strips (2 plates) VS-IX20DHO08 Vivapure D Maxi H 8/16
VW08IC02 Vivawell 8 Strip C-IEX 24 strips
centrifugal purification strips (2 plates)
VWO08ID02 Vivawell 8 Strip D-1EX 24 strips
centrifugal purification strips (2 plates)
Order No. Vivapure Mini Spin Spin
Columns columns/
Centrifuge
tubes
VS-IX01SM24 Vivapure S Mini M 24/48
VS-1X01SH24 Vivapure S Mini H 24/48
VS-1X01QM24 Vivapure Q Mini M 24[48
VS-1X01QH24 Vivapure Q Mini H 24/48
VS-IX01CM24 Vivapure C Mini M 24/48
VS-1X01CH24 Vivapure C Mini H 24/48
VS-1X01DM24 Vivapure D Mini M 24[48
VS-1X01DH24 Vivapure D Mini H 24/48

11



Sales and Service Contacts

For further contacts, visit www.sartorius.com

Europe

Germany
Sartorius AG

Weender Landstrasse 94-108

37075 Goettingen

Phone +49.551.308.0
Fax +49.551.308.3289

www.sartorius.com

Sartorius BBI Systems GmbH
Schwarzenberger Weg 73-79

34212 Melsungen

Phone +49.5661.71.3400
Fax +49.5661.71.3702

www.sartorius.com

UK.

Sartorius Ltd.
Longmead Business Park
Blenheim Road, Epsom
Surrey KT19 9 QQ

Phone +44.1372.737100
Fax +44.1372.720799

Austria

Sartorius Ges.m.b.H. Wien
Franzosengraben 12
A-1030 Vienna

Phone +43.1.7965763.18
Fax +43.1.796576344

Belgium

Sartorius Technologies N.V.
Leuvensesteenweg, 248/B
1800 Vilvoorde

Phone +32.2.756.06.80
Fax +32.2.756.06.81

Denmark

Sartorius Nordic A/S
Himmelev Bygade 49
4000 Roskilde

Phone +45.70.23.4400
Fax +45.46.30.4030

France

Sartorius S.A.S.

4, rue Emile Baudot
91127 Palaiseau Cedex

Phone +33.1.6919.2100
Fax +33.1.6920.0922

Italy

Sartorius S.p.A.

Via dell'Antella, 76/A

50012 Antella-Bagno a Ripoli (FI)

Phone +39.055.63.40.41
Fax +39.055.63.40.526

Ireland

Sartorius Limited

Unit 41, The Business Centre
Stadium Business Park
Ballycoolin Road

Dublin 1

Phone +353.1.8089050
Fax +353.1.8089388

Netherlands

Sartorius Technologies B.V.
Edisonbaan 24

3439 MN Nieuwegein

Phone +31.30.6025080
Fax +31.30.6025099

Spain

Sartorius, S.A.

C/lIsabel Colbrand 10 -12,

Planta 4, Oficina 121

Poligono Industrial de Fuencarral
28050 Madrid

Phone +34.91.3586102
Fax +34.91.3588804

Switzerland
Sartorius Schweiz AG
Lerzenstrasse 21
8953 Dietikon

Phone +41.1.746.50.00
Fax +41.1.746.50.50

America

USA

Sartorius North America, Inc.
131 Heartland Blvd.
Edgewood, New York 11717

Phone +1.631.254.4249
Toll-Free +1.800.3687178
Fax +1.631.254.4253

Sartorius BBI Systems, Inc.
2800 Baglyos Circle
Bethlehem, PA 18020

Phone +1.610.866.4800
Fax +1.610.866.4890

Argentina
Sartorius Argentina S.A.

Calle Avalos 4251 (B1605ECS) Munro

Buenos Aires

Phone +54.11.4721.0506
Fax +54.11.4762.2333

Brazil

Sartorius do Brasil Ltda.
Rua Santo André, 331
09020-230 Santo André
Séo Paulo

Phone +55.11.4438.3833
Fax +55.11.4438.2355

Mexico
Sartorius de México, S.A. de C.V.

Circuito Circunvalacion Poniente No. 149

Ciudad Satélite

53100 Naucalpan, Estado de México

Phone +52.55.62.1102
Fax +52.55.62.2942

Asia | Pacific

China

Beijing Sartorius Instrument & System

Engineering Co., Ltd.

- Beijing Rep. Office -
Dong Hu Qu, Wang Jing
Industrial Zone

Chao Yang District
100102 Beijing, P.R.C.
P.0. Box 8516

Phone +86.10.6439.2552
Fax +86.10.6439.2726

Sartorius Ltd.

Unit 1110-12, Lu Plaza,

2 Wing Yip Street

Kwun Tong, Kowloon, Hong Kong

Phone +852.2774.2678
Fax +852.2766.3526

India

Sartorius India Private Ltd.

10, 6th Main, 3rd Phase Peenya
KIADB Industrial Area
Bangalore - 560 058

Phone +91.80.2839.1963 | 0461
Fax +91.80.2839.8262

Japan

Sartorius K.K.

KY Building, 8-11

Kita Shinagawa 1-chome
Shinagawa-ku

Tokyo 140-0001

Phone +81.3.3740.5407
Fax +81.3.3740.5406

South Korea

Sartorius Korea Biotech

B-1023, Paragon

17-2, Jungja-Dong, Bundang-Gu
Sungnam, Gyunggi-Do
463-811, South Korea

Phone +82.31.782.7011
Fax +82.31.782.7666

Malaysia

Sartorius (Malaysia) Sdn. Bhd.
Lot L3-E-3B, Enterprise 4
Technology Park Malaysia
Bukit Jalil

57000 Kuala Lumpur

Phone +60.3.8996.0622
Fax +60.3.8996.0755

Singapore

Sartorius Singapore Pte. Ltd.

10, Science Park Road, The Alpha
#02-25, Singapore Science Park 2
Singapore 117684

Phone +65.6872.3966
Fax +65.6778.2494

Australia

Sartorius Australia Pty. Ltd.
Unit 17/104 Ferntree Gully Road
Waverley Business Park

East Oakleigh, Victoria 3166

Phone +61.3.9590.8800
Fax +61.3.9590.8828

Specifications subject to change without notice. Printed in Germany on paper that has been bleached without any use of chlorine. W/sart-261 - G.
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