StraightFrom® MicroBeads

Cell isolation directly
from blood products
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MACS® Technology

A perfect match of MACS® Columns
and MicroBeads

MACS® MicroBead Technology is the most trusted and
proven cell isolation technology that meets all your cell
isolation needs.

Pivotal to this technology are our patented MACS Columns.
Steel spheres inside the column matrix amplify the magnetic
field 10,000-fold. This allows for minimal labeling and the
smallest bead size: Target cells are labeled with nano-sized
MicroBeads (~50 nm) via antibodies and gently retained
inside the column to optimize separation results and
preserve full cell functionality.

« Minimal labeling and smallest bead size -
preserved characteristics and no cell activation

+ No cell stress - highest viability and no effects
on cell functionality

+ Cells can be directly used in downstream applications —
free epitopes and no bead aggregates

Figure 1: The MACS Column at a glance. Cells move freely between
the steel spheres inside the column and are only retained by magnetic
forces. Spaces between the spheres are up to 20x the cell’s size.

1. Magnetic labeling

Cells of interest are
magnetically labeled with
MACS MicroBeads.
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2. Magnetic separation

Cells are separated in a
MACS Column placed in
a MACS Separator.

The flow-through fraction
can be collected as the
6 negative fraction depleted
of the labeled cells.

3. Elution of labeled cells

The column is removed from
the separator. The retained cells
are eluted as the enriched,
positively selected cell fraction.
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Figure 2: Three easy steps of MACS MicroBead Technology to isolate
your cells of interest.



StraightFrom® MicroBeads

Quick and easy cell isolation
directly from blood

StraightFrom® MicroBeads allow magnetic cell separation of
various leukocyte subsets directly from different starting
materials such as whole blood, buffy coat, leukocyte
reduction system chamber (LRSC), and Leukopak®.
Leukocytes consist of peripheral blood mononuclear cells
(PBMCs) and granulocytes.

Conventional protocols require isolation of PBMCs by
density gradient centrifugation before target cell isolation.
The innovative StraightFrom Technology omits this
time-consuming step. Subsets are purified either automated
or manually using the appropriate magnetic separator and

Whole Blood

2x10° PBMCs/mL
Volume: variable

Buffy Coat

Total PBMCs ~1x10°
Volume: 30-80 mL

LRSC

Total PBMCs ~1x10°
Volume: 10-15 mL

Leukopak® (1/2)

Total PBMCs ~7x10°
Volume: 80-200 mL
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Figure 3: Starting materials used for PBMC isolation.
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Figure 4: The PBMCs contain leukocyte subsets of different frequencies.

StraightFrom MicroBeads. The isolated target cells are
immediately ready for any cellular and molecular analysis.
Depending on the starting material, volumes and leukocyte
concentrations highly differ. To match this, StraightFrom
MicroBead Kits have been developed for each starting
material to optimize cell separation results in terms of cell
purity and recovery rates. With these kits, isolation of
leukocyte subsets has never been easier and quicker
compared to the conventional methods since there is no
density gradient centrifugation needed. Eliminating
unnecessary steps during cell separation decreases
user-dependent variability, leading to a reliable and
standardized solution.

- No density gradient centrifugation, erythrocyte lysis,
or cell counting needed

- Fast cell isolation in less than 30 minutes

« Simple protocol with only a few handling steps

StraightFrom Conventional
MicroBeads protocol protocol

Transfer and dilute sample Transfer and dilute sample

Magnetic labeling Layer density gradient medium

Density gradient
centrifugation without brake

.
PBMC separation and wash

Cell count

Cell separation
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Figure 5: StraightFrom MicroBeads protocol shortens the isolation of
target cells to less than 30 minutes.



StraightFrom® Whole Blood MicroBeads
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Figure 6: Separation of CD3* cells from a whole blood sample using the
for eve ry sam ple VOIume StraightFrom® Whole Blood CD3 MicroBeads, human.

For numerous applications, leukocyte subsets need to be
isolated from anticoagulated blood samples. Whole blood

donations represent a readily available and versatile source Product Order no.

material with well-defined cell numbers that come in any StraightFrom Whole Blood CD3 MicroBeads, 130-090-874
desired volume. StraightFrom® Whole Blood MicroBeads human
were designed to optimally fit this flexibility. StraightFrom Whole Blood CD4 MicroBeads, 130-090-877
human
The MicroBeads are added directly to the whole blood StraightFrom Whole Blood CD8 MicroBeads, 130-090-878
sample without any prior cell counting or PBMC isolation. human
A variety of leukocyte subsets can thereby be isolated StraightFrom Whole Blood CD14 MicroBeads, 130-090-879
straightforward within minutes. human
StraightFrom Whole Blood CD15 MicroBeads, 130-091-058
- No density centrifugation, erythrocyte lysis TR
or cell counting needed StraightFrom Whole Blood CD19 MicroBeads, 130-090-880
human
+ Flexible sample volumes: 0.25-15 mL
. . StraightFrom Whole Blood CD33 MicroBeads, 130-094-773
« Manual to fully automated cell isolation human
StraightFrom Whole Blood CD45 MicroBeads, 130-090-872
human
StraightFrom Whole Blood CD56 MicroBeads, 130-090-875
human
StraightFrom Whole Blood CD66b MicroBeads, 130-104-913
human
StraightFrom Whole Blood CD138 MicroBeads, 130-093-062
human
StraightFrom Whole Blood Anti-ROR1 MicroBead ~ 130-105-751
Kit, human
StraightFrom Whole Blood CD326 (EpCAM) 130-109-827
MicroBeads, human
Whole Blood Column Kit 130-093-545
autoMACS® Pro Separator Starting Kit 130-092-545
MultiMACS Cell24 Separator Plus 130-098-637
Whole Blood MidiMACS Starting Kit 130-098-240
Whole Blood QuadroMACS™ Starting Kit 130-098-242

Table 1: StraightFrom Whole Blood MicroBeads and accessories.



Buffy Coat

Total PBMCs ~1x10°
Volume: 30-80 mL

Convenient processing
in a single run

StraightFrom® Buffy Coat MicroBead Kits allow the fast and
easy separation of leukocyte subsets directly from buffy
coats. As by-products from whole blood donations

(i.e., after processing them into erythrocyte concentrates or
plasma products), buffy coats contain the same amount of
leukocytes as the original whole blood donation, but in
higher concentrations. These kits are perfectly suited to
process an entire buffy coat to target cells in less than

30 minutes.

« No density gradient centrifugation, erythrocyte lysis,
or washing steps needed

+ Processing of an entire buffy coat in a single run in less
than 30 min

» Ready-to-use kits including MicroBeads, Whole Blood
Columns, and elution buffer

+ Manual, semi-automated, or fully automated processing
with the QuadroMACS™ Separator, the MultiMACS™
Cell24 Separator Plus, and the MultiMACS X
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Figure 7: Separation of CD4+* cells from a buffy coat sample using the
StraightFrom Buffy Coat CD4 MicroBead Kit and the MultiMACS Cell24
Separator Plus.

Product Order no.
StraightFrom Buffy Coat CD3 MicroBead Kit, 130-117-310
human

StraightFrom Buffy Coat CD4 MicroBead Kit, 130-114-980
human

StraightFrom Buffy Coat CD8 MicroBead Kit, 130-114-978
human

StraightFrom Buffy Coat CD4/CD8 MicroBead Kit,  130-117-312
human

StraightFrom Buffy Coat CD14 MicroBead Kit, 130-114-976
human
StraightFrom Buffy Coat CD19 MicroBead Kit, 130-114-974
human
StraightFrom Buffy Coat CD56 MicroBead Kit, 130-114-963
human

Table 2: StraightFrom Buffy Coat MicroBead Kits.



StraightFrom® LRSC MicroBead Kits

LRSC

Total PBMCs ~1x10°
Volume: 10-15 mL

Streamlining cell separation
from LRSC

LRSCs (Leukocyte Reduction System Chambers), also known

as buffy cones, are used in routine plateletpheresis

procedures for depletion of unwanted leukocytes. As LRSCs
contain highly concentrated leukocytes in a relatively small

volume, they are an ideal starting material.

StraightFrom® LRSC MicroBead Kits enable the separation

of various leukocyte subsets directly from LRSCs via manual

or automated cell separation.

- No density gradient centrifugation, erythrocyte lysis,
or washing needed

+ Processing of an entire LRSC in a single run

+ Ready-to-use kits including MicroBeads, LS Columns,
and elution buffer

« Manual, semi-automated, or fully automated processing

with the QuadroMACS™ Separator, the MultiMACS™
Cell24 Separator Plus, and the MultiMACS X
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Figure 8: Separation of CD8* cells from a LRSC sample using the
StraightFrom LRSC CD8 MicroBead Kit and the MultiMACS Cell24

Separator Plus.

Product Order no.

StraightFrom LRSC CD3 MicroBead Kit, human
StraightFrom LRSC CD4 MicroBead Kit, human
StraightFrom LRSC CD8 MicroBead Kit, human

StraightFrom LRSC CD4/CD8 MicroBead Kit,
human

StraightFrom LRSC CD14 MicroBead Kit, human
StraightFrom LRSC CD19 MicroBead Kit, human
StraightFrom LRSC CD56 MicroBead Kit, human

Table 3: StraightFrom LRSC MicroBead Kits.

130-117-309
130-117-028
130-117-027
130-117-307

130-117-026
130-117-025
130-117-024



Leukopak® (1/2)

Total PBMCs ~7x10°
Volume: 80-200 mL

Fast isolation of large cell numbers

During leukapheresis, white blood cells are separated from
the donor’s blood and collected as highly concentrated
leukocytes in a Leukopak®. Therefore, they are ideal for the
isolation of large numbers of various leukocyte subsets via
semi-automated magnetic cell separation using the
StraightFrom® Leukopak® MicroBead Kits and the
MultiMACS™ Cell Separator Family.

- No density gradient centrifugation, no erythrocyte lysis,
or cell counting needed

+ Processing of 1/2 Leukopak® in a single run

» Ready-to-use kits including MicroBeads,
Multi-24 Column Block, and elution buffer

« Manual, semi-automated, or fully automated processing
with the QuadroMACS™ Separator, the MultiMACS Cell24
Separator Plus, and the MultiMACS X
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Figure 9: Separation of CD14* cells from a Leukopak® sample using the
StraightFrom® Leukopak® CD14 MicroBead Kit and the MultiMACS™
Cell24 Separator Plus.

Product Order no.

StraightFrom® Leukopak® CD3 MicroBead Kit, 130-122-365

human

StraightFrom® Leukopak® CD4 MicroBead Kit, 130-117-022
human

StraightFrom® Leukopak® CD8 MicroBead Kit, 130-117-019
human

StraightFrom® Leukopak® CD4/CD8 MicroBead 130-122-352

Kit, human

StraightFrom® Leukopak® CD14 MicroBead Kit, 130-117-020
human

StraightFrom® Leukopak® CD19 MicroBead Kit, 130-117-021
human

24-well Deep Well Plates (4 pcs) 130-110-500
Single-well Deep Well Plates (2x2 pcs) 130-114-966

Table 4: StraightFrom® Leukopak® MicroBead Kits and consumables.



From manual to fully automated cell separation

Overview of MACS® Columns
and Separators

With its MACS® Column and Separator portfolio,
Miltenyi Biotec provides the perfectly tailored solution
to fit the StraightFrom® MicroBead Technology. Explore
the options below to learn more about our magnetic
separation hardware.

« Manual MACS Cell Separation provides a simple and
straightforward setup for excellent separation results

« Automated cell separation with the autoMACS® Pro
Separator, the MultiMACS™ Cell24 Separator Plus, and
the MultiMACS X allow for flexible workflow solutions
with high throughput and maximal reproducibility

StraightFrom
Whole Blood

i

StraightFrom
Buffy Coat

v

StraightFrom
LRSC

.

StraightFrom®
Leukopak®

q

Capacity
per kit

Up to 40 mL

whole blood

1 buffy coat

1 LRSC

1/2 Leukopak®

Kit
components
StraightFrom

Whole Blood
MicroBeads

StraightFrom
Buffy Coat
MicroBeads,
Whole Blood
Column
Elution Buffer,
Whole Blood
Columns

StraightFrom
LRSC Micro-
Beads, Whole
Blood Column
Elution Buffer,
LS Columns

StraightFrom®
Leukopak®
MicroBeads,
Whole Blood
Column
Elution Buffer,
Multi-24
Column Block

Separators

MidiMACS™
Quadro-
MACS™
autoMACS Pro
MultiMACS

Cell Separator
Family

QuadroMACS

MultiMACS
Cell Separator
Family

QuadroMACS

MultiMACS
Cell Separator
Family

MultiMACS
Cell Separator
Family

Table 5: Overview of MACS Separators and Columns to be used with
the StraightFrom MicroBeads.

autoMACS® Pro Separator

The full potential of StraightFrom Whole Blood MicroBeads
is revealed in combination with the autoMACS® Pro Separator,
a fully automated benchtop MACS Separator for the
processing of up to six samples.

The instrument enables easy, fast, and user-independent
magnetic labeling and isolation of cells in a fully automated
fashion. With its unique features, it combines the high
quality of MACS MicroBead Technology with sensor-
controlled sample processing for maximum efficiency.

« Fully automated cell separation of up to six samples
- Standardized procedure for reproducible results

- Reliable separation of both frequent and rare cell types

« High purity, yield, and viability — as easy as it gets




MultiMACS™ Cell24 Separator Plus

The MultiMACS™ Cell24 Separator Plus enables semi-
automated magnetic cell separation from large sample
volumes or high sample numbers. Together with the
StraightFrom® MicroBeads, it yields the best results for cell
separations from every blood product. Combined with the
Whole Blood Columns, LS Columns or the Multi-24 Column
Block, it provides reliability for day-to-day cell separation.

- Fastand easy processing of up to 24 samples or a large
sample volume in one single run

+ Best for standardization and reproducible results
»  Optimal procedure for all StraightFrom MicroBeads

- Small footprint and easy handling

MultiMACS™ X

The MultiMACS™ X is a fully automated cell separator that
combines the MultiMACS Cell24 Separator Plus and a liquid
handling system. Specifically developed for the demanding
high-throughput cell processing lab, even large sample
volumes and sample numbers can be processed quickly and
conveniently with its fully customized workflow programs.

« Full automation from pipetting to cell separation and
sample collection

» Processing of up to 24 samples or large sample volumes
in a single run

- High-speed processing for maximum efficiency

- Workflows for tailored applications
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» miltenyibiotec.com/straightfrom

Germany/Austria/
Switzerland

Miltenyi Biotec GmbH
Friedrich-Ebert-StralBe 68
51429 Bergisch Gladbach
Germany

Phone +49 2204 8306-0
Fax +49 2204 85197
macs@miltenyibiotec.de

USA/Canada

Miltenyi Biotec Inc.

2303 Lindbergh Street
Auburn, CA 95602, USA
Phone 800 FOR MACS
Phone +1530 888 8871

Fax +1877 591 1060
macs@miltenyibiotec.com

Australia

Miltenyi Biotec

Australia Pty. Ltd.

Unit 16A, 2 Eden Park Drive
Macquarie Park NSW 2113
Australia

Phone +612 8877 7400

Fax +612 9889 5044
macs@miltenyibiotec.com.au

Miltenyi Biotec provides products and services worldwide. Visit www.miltenyibiotec.com/local to find your nearest Miltenyi Biotec contact.

Unless otherwise specifically indicated, Miltenyi Biotec products and services are for research use only and not for therapeutic or diagnostic use.
autoMACS, MACS, the MACS logo, MidiMACS, MultiMACS, QuadroMACS, and StraightFrom are registered trademarks or trademarks of Miltenyi Biotec GmbH and/or its

Benelux

Miltenyi Biotec B.V.
Sandifortdreef 17

2333 ZZ Leiden

The Netherlands
macs@miltenyibiotec.nl
Customer service

The Netherlands

Phone 0800 4020120

Fax 0800 4020100
Customer service Belgium
Phone 0800 94016

Fax 0800 99626

Customer service Luxembourg
Phone 800 24971

Fax 800 24984

China

Miltenyi Biotec Technology &
Trading (Shanghai) Co., Ltd.
Rooms 2303 and 2309

No. 319, Xianxia Road
Changning District

200051 Shanghai, P.R. China
Phone +86 2162351005

Fax +86 2162350953
macs@miltenyibiotec.com.cn

France

Miltenyi Biotec SAS

10 rue Mercoeur

75011 Paris, France
Phone +33156 981616
Fax +33156 981617
macs@miltenyibiotec.fr

Italy

Miltenyi Biotec S.r.I.

Via Paolo Nanni Costa, 30
40133 Bologna

Italy

Phone +39 0516 460 411
Fax +39 0516 460 499
macs@miltenyibiotec.it

Japan

Miltenyi Biotec K.K.
Nittsu-Eitai Building 5F
16-10 Fuyuki, Koto-ku,
Tokyo 135-0041, Japan
Phone +813 5646 8910
Fax +813 5646 8911
macs@miltenyibiotec.jp

Nordics and Baltics
Miltenyi Biotec Norden AB
Scheelevagen 17

22370 Lund

Sweden
macs@miltenyibiotec.se
Customer service Sweden
Phone 0200-111 800

Fax 046-280 72 99
Customer service Denmark
Phone 802030 10

Fax +46 46 280 72 99
Customer service
Norway, Finland, Iceland,
and Baltic countries
Phone +46 46 280 72 80

Fax +46 46 280 72 99

Singapore

Miltenyi Biotec Asia Pacific Pte Ltd.
100 Beach Road

#28-06 to 28-08 Shaw Tower
Singapore 189702

Phone +65 6238 8183

Fax +65 6238 0302
macs@miltenyibiotec.com.sg

affiliates in various countries worldwide. Copyright © 2018 Miltenyi Biotec GmbH and/or its affiliates. All rights reserved.

South Korea

Miltenyi Biotec Korea Co., Ltd
Arigi Bldg. 8F

562 Nonhyeon-ro
Gangnam-gu

Seoul 06136, South Korea
Phone +82 2 555 1988

Fax +82 2 555 8890
macs@miltenyibiotec.co.kr

Spain

Miltenyi Biotec S.L.

C/Luis Buiiuel 2

Ciudad de lalmagen

28223 Pozuelo de Alarcén (Madrid)
Spain

Phone +34 9151212 90

Fax +34 915121291
macs@miltenyibiotec.es
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United Kingdom

Miltenyi Biotec Ltd.

Almac House, Church Lane
Bisley, Surrey GU24 9DR, UK
Phone +441483 799 800
Fax +441483 799 811
macs@miltenyibiotec.co.uk

www.miltenyibiotec.com



