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The success of your experiment starts at the

very beginning. Our smart solutions for sample
preparation support you with optimized protocols
for the dissociation of virtually any tissue.

Get viable single-cell suspensions or homogenous
tissue lysates for your downstream application and
standardize your laboratory workflow right from
the start.

The MACS® Tissue Storage Solution allows optimized
storage of fresh organ and tissue samples for at least
48 hours without activating cells or inducing apoptosis.

gentleMACS™ Technology delivers viable cells
from solid tissues in a fast, standardized, and
user-independent way, which preserves cellular
composition and surface epitopes.

Innovative cell strainers and cleaning reagents

help you to tune your sample for your downstream
application by the removal of cell aggregates, debris,
or other unwanted material, such as myelin, dead cells,
or erythrocytes.
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The MACS® Tissue Storage Solution allows for

Viability
optimized storage of fresh organ and tissue samples
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The MACS Tissue Storage Solution has been developed
to avoid background effects, like cell activation or 4°C Room Temperature
apoptosis induction that may occur in storage. Store Figure 1: Comparison between MACS Tissue Storage Solution and two
your samples for 48 hours at 4 °C and process them GMP-grade organ transplant solutions from other manufacturers.
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Figure 2: Tumor tissue stored for 24 h or 48 h at 4°C in MACS Tissue Storage Solution. After dissociation, TIL populations from obtained cell suspensions
were analyzed by flow cytometry.






gentleMACS Technology allows fully automated tissue
dissociation in a closed and sterile system to generate
tissue lysates or viable single-cell suspensions with
high viability and preserved surface epitopes.

With the unique combination of alternating
incubation time of enzymatic digestion and
mechanical disruption, enzyme activity and

shearing forces are lowered to a minimum. This

makes gentleMACS Technology the most gentle and
convenient method for standardized and reproducible
tissue dissociation.

Tissue-specific enzymes Low mechanical shearing
soften the tissue by degrading constantly disrupts the tissue,
the extracellular matrix and exposing it to the enzymes.

adhesion molecules.

Figure 3: Adult rodent neurons dissociated with the Neuron Isolation
Kit and stained with B Ill Tubulin antibody.



The gentleMACS and gentleMACS Octo Dissociators
offer reliable tissue dissociation and thorough
homogenization with pre-defined programs and
parallel sample processing. The gentleMACS can
process two samples in parallel with over 40 pre-
defined programs. The gentleMACS Octo can process
eight samples in parallel or independently and allows
for the creation of user-defined programs.

The MACSmix Tube Rotator is a helpful tool for the
enzymatic digestion steps during tissue dissociation
with a gentleMACS Dissociator. It is a versatile
instrument powered by rechargeable batteries
operating independently of a permanent power
supply. It is suitable for a temperature range of 2 °C to
42 °C and can be placed in a refrigerator or incubator.

The gentleMACS Octo Dissociator with Heaters
extends the basic features of the gentleMACS Octo
Dissociator for maximum convenience, flexibility,
and efficiency.

Full automation with integrated heaters

The heaters enable enzyme incubation directly on
the instrument for walk-away tissue dissociation with
enzymatic digestion.

High-throughput processing for faster results
The gentleMACS Octo Dissociator with Heaters
can process up to eight samples either in parallel
or independently.

Independent sample operation

Different tissue types can be processed simultaneously.
Add samples at any time, even if other dissociation
programs are in progress.

Customize your dissociation program

In addition to over 40 pre-defined programs, you can
create your own programs for your specific samples
and applications to dissociate virtually any tissue type.
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The gentleMACS Tube is a central component of
gentleMACS Technology. Each element of the tube has
been engineered to ensure the highest performance

in the dissociation or homogenization of your tissue
samples. The cap has a rotor-stator-system to apply

gentle mechanical shearing to tissue.

Choose the right tube for your
a experiments with the help of
this fun video:
Ef = » miltenyibiotec.com/
gentlemacstubes/p10

o

The stator teeth of C Tubes are equipped with
spacers that define a specific distance between the
rotor and the stator. This ensures efficient extraction
of viable single cells from tissues.

M Tubes lack spacers, enabling them to perform
tissue homogenization for applications in molecular
and microbiology.

Dedicated tubes for specific applications:

- Tissue dissociation: Use the purple-cap
C Tube for gentle tissue disruption to get viable
single-cell suspensions for cell separation, cell
culture, and cell analysis experiments.

- Tissue homogenization: Choose the orange-cap
M Tube to achieve thorough sample
homogenization for subsequent molecular and
microbiology analysis.




Our patented enclosure design directs the sample
flow towards the stator to ensure thorough
dissociation and homogenization.

A rotating paddle draws the sample into the stator
for processing. It provides the exact amount of shear
force necessary to extract intact cells or molecules
from tissues.

At the fixed stator site, the sample is processed
through mechanical shearing. M Tubes lyse the cells
by grinding the tissue. Within C Tubes, a defined
gap between the rotor and stator keeps cells intact,
producing viable single-cell suspensions.

1"
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MACS Tissue Dissociation Kits offer a broad variety of
ready-to-use kits, which allow for gentle and effective
dissociation of human and rodent tissues.

The convenient tissue-specific kit format provides
pre-defined enzyme solutions compiled and titrated
to match individual tissue needs for optimal results.

Efficacy and epitope sensitivity tests are part of our
routine enzyme quality control to provide consistent

performance and reproducibility for your experiments.

Highly purified enzymes with specific activities

keep cellular surface markers intact while effectively
degrading extracellular matrices and adhesion
molecules during tissue dissociation. We have put
together epitope preservation lists which consist of
over 200 epitopes that have been tested for sensitivity
after enzymatic digestion with our Tumor Dissociation
Kits or Multi Tissue Dissociation Kits.

Download our
*r epitope preservation lists:

Er' E Watch all our video protocols here:
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Figure 4: Efficient recovery of CD8* TILs from B16-F10 tumors with the
Tumor Tissue Dissociation Kit. B16-F10 mouse tumors were collected
and dissociated using the gentleMACS Octo Dissociator with Heaters in
the presence or absence of the Tumor Dissociation Kit, mouse enzymes.
Cells were subsequently labeled with REAfinity™ Antibodies and
analyzed using a MACSQuant® Analyzer.
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Figure 5: Comparison of epitope preservation after incubation of
peripheral mononuclear cells (PBMC) with the respective enzymes.
(A) Control: no enzymes added, (B) Enzyme cocktail of the Tumor
Dissociation Kit, human from Miltenyi Biotec, (C) Alternative blend
enzyme A, (D) Alternative blend enzyme B.



For optimal dissociation of different tissues into
single-cell suspensions we have developed 20
different tissue-specific enzyme kits to be used in

combination with over 40 gentleMACS™ Programs.

Many programs and kits have been optimized
to obtain high yields of specific cell populations,
including rodent neurons, neonatal rodent
cardiomyocytes, tumor cells, immune cells, and
stem cells.

Our Multi Tissue Dissociation Kits have been
developed for the gentle and effective isolation
of different cell types from various tissues, such as

kidney, prostate, mouse embryo, and cell monolayers.

Tumor + Neonatal heart
Neonatal brain (<P7) « Liver

Adult brain (>P7) + Skeletal muscle
Neurospheres + Epidermis

Lamina propria (Colon) - Adipose tissue

Lung + Prostate

Spleen « Embryoid bodies
Tumor + Umbilical cord
Whole skin « Embryoid bodies
Epidermis + Kidney

«
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Cell suspensions are often complex and unwanted
material, like dead cells, debris, and red blood

cells, can have interfering effects on downstream
applications. Our cell strainers and removal reagents
effectively clean and prepare your sample for
downstream assays.

MACS® SmartStrainers can be used for the removal of
larger particles from cell suspensions of dissociated
tissue or blood samples:

+ Improved ventilation during filtration
avoids clogging of the strainers

« Easily fit onto standard 15 mL and 50 mL
conical tubes

« Various mesh sizes are available, including 30, 70,
and 100 pm to fit your specific application

Pre-Separation Filters are designed for effective

and easy removal of cell aggregates from single-cell
suspensions after labeling with MACS MicroBeads or
antibodies. Using the filters ensures optimal flow within
cell separation columns and in flow cytometers.

Our sample cleaning reagent portfolio provides options
to reduce complexity of cell suspensions. Improve the
efficiency of antibody binding, isolation of target cells,
cell culture conditions, and the quality of genomic
analysis by removing unwanted material, such as:

+ dead cells

« debris

- endotoxins

+ myelin

+ red blood cells



The removal of dead cells improves cell cultivation,
reduces flow sorting time, and increases the recovery
rate when performing single-cell analysis. Use the Dead
Cell Removal Kit for effective magnetic depletion of
dead and dying cells when working with robust cells,
such as epithelial cells, tumor cells, and immune cells.

Before dead cell removal After dead cell removal

The Debris Removal Solution is a ready-to-use
density gradient reagent. It allows for the fast removal
of debris in cell suspensions containing fragile cells
from brain, heart, liver, and kidney, while applying full
acceleration and full brake during centrifugation.

Adult brain after dissociation
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Figure 6: PBMCs were subjected to heat shock induced cell death for
two different time spans — upper panel short time span, lower panel
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long time span. Subsequently, dead cells were removed using the Dead
Cell Removal Kit according to the manufacturer’s data sheet. For flow
analysis, dead cells were stained using propidium iodide.

Forward scatter Forward scatter

Figure 7: Adult mouse brain was dissociated using the Adult Brain
Dissociation Kit, mouse in combination with the gentleMACS Octo
Dissociator with Heaters. Subsequently, red blood cells were depleted
using the Red Blood Cell Lysis Solution, before removing debris using
the Debris Removal Solution. Red blood cells were stained with anti-
Ter119-PE. Cells were analyzed by flow cytometry using the MACSQuant
Analyzer based on scatter signals to demonstrate absence of debris after
debris removal.
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Automated tumor dissociation, using our Tumor

Cell Dissociation Kits, is optimized for the efficient
recovery of immune cells and tumor cells without
impairing the composition of cell surface epitopes.
Tumor infiltrating leukocytes (TILs) can be efficiently
isolated after human and mouse tumor dissociation
using CD45, CD4, CD8, or CD4/CD8 TIL-specific
MicroBeads. Enrichment of TILs significantly reduces
the time for flow analysis and flow sorting and
increases the sensitivity in downstream applications,
including single-cell immune profiling.

Before separation  Negative fraction After separation

CD45-APC

CD31-PE

\/

Figure 8: Isolation of TILs from mouse solid cancer tissue using
CD45 (TIL) MicroBeads, mouse.

CD4 (TIL) CDS8 (TIL) CD4/8 (TIL)
MicroBeads MicroBeads MicroBeads
@ 100 . “ 100 T “ 100 =
T 80 S 80 T 80
= 60 = 60 " 60
g a a
g 40 8 40 8 40
2 20 R 20 R 20
0 +—== ) 0 +——= . 0 +—=
B16-F10 B16-F10 B16-F10
(n=4) (n=6) (n=3)
Bulk Isolated

Figure 9: Isolation of CD4+*, CD8*, and pan T cells from mouse B16-F10
tumor models using mouse CD4 (TIL) MicroBeads, CD8 (TIL) MicroBeads,
and CD4/CD8 (TIL) MicroBeads. Magnetic cell isolation resulted in
purities above 80%, which represents an up to 500-fold enrichment

of the target cell population.

We have developed our MicroBead-based Tumor
Isolation Kits and the Mouse Cell Depletion Kit for the
fast and easy removal of all non-tumor cells from human,
mouse, and PDX tumors. A prerequisite for optimal
results is the preservation of cell surface epitopes during
the dissociation of the tumors. This can be achieved
using the gentleMACS™ Octo Dissociator with Heaters
and the Tumor Dissociation Kits for the dissociation of
any tumor entity. The subsequent tumor cell isolation
allows for the removal of > 95% of contaminating non-
tumor cells. Pure tumor cell suspensions significantly
increase the quality of downstream applications,
especially cell culture and molecular applications.
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Figure 10: (A) Xenograft tumors were dissociated using the gentleMACS
Octo Dissociator with Heaters and the Tumor Dissociation Kit, human
according to the datasheet. Non-tumor cells were depleted from the

cell suspension using the Mouse Cell Depletion Kit. (B) Upon magnetic
separation, the original bulk and isolated tumor cell fractions were
cultured for seven days, fixed, and stained. Human tumors were stained
for the human-specific epithelial tumor marker CD326 (EpCAM). Even after
seven days, the cultures of isolated tumor cells were nearly pure.



The Adult Brain Dissociation Kit, mouse and rat has
been developed for fast and standardized dissociation
of adult mouse brain (> P7), yielding viable neural
cells, including neurons, astrocytes, oligodendrocytes,
and microglia. The included debris removal step
enables efficient isolation of specific cell populations.
For the isolation of neurons, all non-neurons are
removed from the sample, thus allowing for pure
neuron cell cultures and targeted functional and
molecular analysis.
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separation cell fraction cell fraction
v 10° 10° 10°
-
< <.'. 10 102 102]
S5¢
o ¥ w0 10 10
=}
g E 1 1 14
=2 ?J [ 10.9% 0 91.9% 04 6.7%
v - -1 S
(] 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Forward scatter »>
B 11l Tubulin Overlay

Figure 11: Adult neurons were enriched to over 90% purity from
dissociated mouse brain using the Neuron Isolation Kit. After 7 days
in cell culture using MACS Neuro Medium supplemented with
MACS NeuroBrew®-21 neurons grew to a network as indicated by
MAP2 (green) and B Ill Tubulin (red staining).

We have developed a dissociation protocol using
the gentleMACS™ Octo Dissociator with Heaters
and the Multi Tissue Dissociation Kit 1 that ensures
the preservation of immune cell-specific epitopes
and enables reliable immune cell analysis by flow
cytometry.
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Figure 12: Flow cytometry analysis of immune cell subpopulations
from brain from EAE mice. Representative flow cytometric data for the
identification of immune cell subpopulations after dissociation of brain
(n =2) from EAE mice using of the Multi Tissue Dissociation Kit 1. Debris,
dead cells, and doublets were excluded from the analysis based on
scatter signals and propidium iodide fluorescence.
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Using the gentleMACS™ Octo Dissociator with Heaters
in combination with our Tissue Dissociation Kits for
the dissociation of organs and tissues of the immune
system yields single-cell suspensions. These include
CD11c* cells with high viability and preserved surface
epitopes for subsequent cell isolation and staining.
CD11c MicroBeads UltraPure have been optimized

for the rapid and simple isolation of mouse DCs from
single-cell suspensions generated from lymphoid and
non-lymphoid tissues.

Lamina propria

After tissue dissociation
CD1b MHC class Il

CD11c
CDI11c

After CD11c* enrichment
CD1b MHC class Il

O

CD11c
CD11c

Color code for gates

Yellow: pan DCs O Blue: macrophages

J¢  Green:mDCs (CDIIbY) . Pink: mDCs (XCR1")

Figure 13: (A) DC and macrophage phenotypes after dissociation of
mouse small intestines with the gentleMACS Octo Dissociator with
Heaters and the Lamina Propria Dissociation Kit, mouse. Dissociated
cells were stained with the specified antibodies and analyzed by

flow cytometry. (B) Enrichment of pan DCs and CD11c* macrophage
populations with CD11c MicroBeads Ultrapure. Enriched cells were
stained with the specified antibodies and analyzed by flow cytometry.

Innate lymphoid cells (ILCs) represent an expanding
family of innate effector cells that have crucial roles
in the generation and maintenance of immunity,
especially at mucosal surfaces.

The gentleMACS Octo Dissociator with Heaters

and MACS® Tissue Dissociation Kits provide the
opportunity to standardize the procedure to obtain
ILC2 from different tissue sources and generate
reproducible results.
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Figure 14: ILC2 after dissociation of mouse lung, mesentery, and

small intestine with the gentleMACS Octo Dissociator with Heaters
and respective MACS Tissue Dissociation Kits. Dissociated cells were
stained with the specified antibodies and analyzed by flow cytometry.
For detailed information on the gating strategy, please refer to the
respective application note.



gentleMACS Dissociator

gentleMACS Octo Dissociator

gentleMACS Octo Dissociator with Heaters
MACSmix Tube Rotator

C Tubes - 25 tubes*

CTubes - 100 tubes**

M Tubes - 25 tubes*

M Tubes - 100 tubes**

M Tubes with Strainer, 50 tubes

Brain Tumor Dissociation Kit (P), human
FFPE Tissue Dissociation Kit
Tumor Dissociation Kit, human

Tumor Dissociation Kit, mouse

Adult Brain Dissociation Kit
Neural Tissue Dissociation Kit (P)
Neural Tissue Dissociation Kit (T)

Neural Tissue Dissociation Kit —
Postnatal Neurons

Neurosphere Dissociation Kit (P)

Epidermis Dissociation Kit, human
Epidermis Dissociation Kit, mouse
Lamina Propria Dissociation Kit, mouse
Liver Dissociation Kit, mouse

Lung Dissociation Kit, mouse

Spleen Dissociation Kit, mouse

Whole Skin Dissociation Kit, human

130-090-235
130-095-937
130-096-427
130-090-753
130-093-237
130-096-334
130-093-236
130-096-335
130-094-392

130-095-942
130-118-052
130-095-929
130-096-730

130-107-677
130-092-628
130-093-231
130-094-802

130-095-943

130-103-464
130-095-928
130-097-410
130-105-807
130-095-927
130-095-926
130-101-540

Adipose Tissue Dissociation Kit, mouse, rat

Embryoid Body Dissociation Kit,
human and mouse

Neonatal Heart Dissociation Kit, mouse, rat
Skeletal Muscle Dissociation Kit, mouse, rat
Umbilical Cord Dissociation Kit, human
Multi Tissue Dissociation Kit 1

Multi Tissue Dissociation Kit 2

Multi Tissue Dissociation Kit 3

Pre-Separation Filters (20 um), 50 filters*
Pre-Separation Filters (30 um), 50 filters*
Pre-Separation Filters (70 um), 50 filters*
MACS SmartStrainers (30 um), 50 filters*
MACS SmartStrainers (70 pm), 50 filters*
MACS SmartStrainers (100 um), 50 filters*
MACS SmartStrainers (30 um), 100 filters**
MACS SmartStrainers (70 um), 100 filters**
MACS SmartStrainers (100 um), 100 filters**

Dead Cell Removal Kit

Annexin V Micro Bead Kit

Endotoxin Removal Beads

MACS Tissue Storage Solution

Red Blood Cell Lysis Solution (10x)

Myelin Removal Beads I, human, mouse, rat

Debris Removal Solution

*sterile, single-packed
**sterile, packed as 4x25 pieces

130-105-808
130-096-348

130-098-373
130-098-305
130-105-737
130-110-201
130-110-203
130-110-204

130-101-812
130-041-407
130-095-823
130-098-458
130-098-462
130-098-463
130-110-915
130-110-916
130-110-917

130-090-101
130-090-201
130-093-657
130-100-008
130-094-183
130-096-733
130-109-398
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Germany/Austria

Miltenyi Biotec B.V. & Co. KG
Friedrich-Ebert-Stra3e 68
51429 Bergisch Gladbach
Germany

Phone +49 2204 8306-0

Fax +49 2204 85197
macsde@miltenyi.com

USA/Canada

Miltenyi Biotec Inc.
2303 Lindbergh Street
Auburn, CA 95602, USA
Phone 800 FOR MACS
Phone +1530 888 8871
Fax +1877 591 1060
macsus@miltenyi.com

Australia

Miltenyi Biotec

Australia Pty. Ltd.

Unit 11, 2 Eden Park Drive
Macquarie Park, NSW 2113
Australia

Phone +612 8877 7400
Fax +612 9889 5044
macsau@miltenyi.com

Benelux

Miltenyi Biotec B.V.
Sandifortdreef 17

2333 ZZ Leiden

The Netherlands
macsnl@miltenyi.com
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.
Room 401

No. 1077, Zhangheng Road
Pudong New Area

201203 Shanghai, P.R. China
Phone +86 2162351005

Fax +86 2162350953
macscn@miltenyi.com

France

Miltenyi Biotec SAS

10 rue Mercoeur

75011 Paris, France
Phone +33156 9816 16
Fax +33156 981617
macsfr@miltenyi.com

Italy

Miltenyi Biotec S.r.l.

Via Paolo Nanni Costa, 30
40133 Bologna

Italy

Phone +39 0516 460 411
Fax +39 0516 460 499
macsit@miltenyi.com

Japan

Miltenyi Biotec K.K.
NEX-Eitai Building 5F
16-10 Fuyuki, Koto-ku
Tokyo 135-0041, Japan
Phone +813 5646 8910
Fax +813 5646 8911
macsjp@miltenyi.com

Nordics and Baltics
Miltenyi Biotec Norden AB
Scheelevdgen 17

22370 Lund

Sweden
macsse@miltenyi.com
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
438B Alexandra Road, Block B
Alexandra Technopark

#06-01

Singapore 119968

Phone +65 6238 8183

Fax +65 6238 0302
macssg@miltenyi.com

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
macskr@miltenyi.com

Spain

Miltenyi Biotec S.L.

C/Luis Bufuel 2

Ciudad de la Imagen

28223 Pozuelo de Alarcon (Madrid)
Spain

Phone +34 915121290

Fax +34915121291
macses@miltenyi.com

Switzerland

Miltenyi Biotec Swiss AG
Gibelinstrasse 27

4500 Solothurn
Switzerland

Phone +41 32 62308 47
Fax +49 2204 85197
macsch@miltenyi.com

United Kingdom

Miltenyi Biotec Ltd.

Almac House, Church Lane
Bisley, Surrey GU24 9DR, UK
Phone +441483 799 800
Fax +441483 799 811
macsuk@miltenyi.com

www.miltenyibiotec.com

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.
gentleMACS, MACSmix, MACS, MACSQuant, REAfinity, and the Miltenyi Biotec logo are registered trademarks or trademarks of Miltenyi Biotec and/or its affiliates
in various countries worldwide. Copyright © 2020 Miltenyi Biotec and/or its affiliates. All rights reserved.
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