The CliniMACS Prodigy® Platform
Master the complexity of clinical cell manufacturing

Transform your
cell and gene
therapy processes
A new dimension in cell manufacturing
Together with our customers we have broken
ground in the cell and gene therapy community for
over 30 years. With our expertise and innovative
tools we provide solutions for a new dimension in
cell manufacturing. The CliniMACS Prodigy is our
automated, closed-system cell processing platform.
It enables standardized and scalable GMP-compliant
manufacturing on a single device and within a single
process setup. It has been proven time and time again
and is an integral system used by thought leaders for
many years since its market release in 2013.

Expand your possibilities
Our platform truly expands your possibilities in cell
and gene therapy as we developed a number of
read-to-go and yet customizable manufacturing
protocols for a variety of cell types. If needed, our
Customized Applications Service Team is by your side
for tailored process development solutions. With our
MACSQuant® Flow Cytometer Platform we provide the
optimized tool for tailored, automated cell analysis.

Scale out your vision
We are your partner on all manufacturing levels. As a
single-unit setup our platform supports hospitals in
point-of-care strategies. Large-scale global operations
run multiple-instrument hubs in global facility models
and take advantage of parallel manufacturing. Our
scalable CliniMACS Cell Factories® around the globe
facilitate standardized, high-quality manufacturing,
and cover every aspect of safe and reliable cell
production. Whatever your vision is, we are ready to
support you on your journey from early development
to commercialization.
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Benefit from
process automation
Enjoy the benefits of automation and profit from
standardized manufacturing runs, consistent results,
and significantly reduced operator hands-on time.
Fully automated cell manufacturing solutions avoid
the challenges that come with manual processes.
The CliniMACS Prodigy integrates cell washing,
selection, activation, genetic modification,
expansion, and formulation to automate a wide
range of cell manufacturing protocols. The flexible
software guides your cells through all process steps
within the protective environment of the sterile
and closed CliniMACS Prodigy Tubing Set.

Automation

Benefits of automated
cell manufacturing:
• End-to-end automation in a closed system
• Reproducible and consistent results
• Reduced operator hands-on time
• Easily scalable production capacities

Manual process

Starting
material

Automated process

• No extensive training of personnel required

Starting
material

Wash

Select

Activate

Gene
engineer

Expand

Formulate

Fill

Automated cell manufacturing processes
on the CliniMACS Prodigy Platform

Figure 1: The CliniMACS Prodigy Platform automates the entire cell manufacturing procedure and avoids error-prone manual steps
and risky transfers between step-specific devices.
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One integrated platfom for
multi-process cell manufacturing
The CliniMACS Prodigy is designed to automate
manual labor-intensive cell processing operations.
The integration of all required technologies for
an automated step-by-step procedure is the key
to the instrument’s successful cell manufacturing.
The tubing set connects media, buffers, and other
ancillary materials, while the software harmonizes
the seamless flow of cells and liquids.

Ideal gas mix
The gas mix unit provides CO₂, N₂,
and compressed air for cell cultivation.

Flow of liquids
The peristaltic pump directs accurate volumes
of liquids through the tubing set.

Secure cell cultivation
The CentriCult™ Unit is a temperature-controlled
entity for cell processing and cell cultivation.

Controlled pathways
Pinch valves automatically close and open for
a controlled fluid pathway within tubing sets.

Network connectivity
The instrument is equipped to be
connected to your local area network for
process surveillance and data export.

Sterile connections
Reagents, buffers, media, and other
materials can be easily connected via
sterile spike ports or sterile welding.

Easy to operate
The user-friendly software guides the
operator through interactions. Pre-defined
processes and the flexible programming
suite allow for convenient and tailored cell
manufacturing.

Automated cell selection
The magnet unit houses the separation
column for magnetically labelled cell
selection.

Effortless documentation
CliniMACS Materials are scanned and
documented with the bar code reader.

Sterile sealing
The MACS® Tube Sealer is used for sealing
and sterile removal of tubing components
such as QC pouches.

Closed and sterile
tubing sets
A safe place for your cells
The single-use CliniMACS Prodigy Tubing Sets serve
as a sealed and protective environment for your cells
during GMP-compliant cell manufacture. Each cell
processing application comes with its own special
requirements. We have invested years into developing
a range of off-the-shelf tubing sets and pre-installed
processes that are ready to go when you are.

Specialized tubing sets
for parallel manufacturing
The pre-assembled tubing sets are equipped with
application specific components to support ideal
cell manufacturing protocols. All tubing sets contain
a centrifugation chamber for cell fractionation, cell
washing, and cell cultivation. Some tubing sets also
contain a cell separation column and a heat exchange
cartridge for temperature control. Sample pouches
allow for convenient quality control at various stages
of your process. Starting material, reagents, and
buffers can be easily connected to the tubing set by
sterile welding and sterile connection ports. Thanks
to the closed system setup, several CliniMACS Prodigy
Instruments can be used in one clean room for parallel
cell production.

Guided installation
The user-friendly software guides you through the
tubing set installation and a functionality test before
the start of your cell manufacturing run.

Figure 2: The installation of the CliniMACS Prodigy Tubing Sets
is guided by the user-interface.
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Figure 3: Configuration of the CliniMACS Prodigy TS 520 Tubing Set (black). Additional bags and vials for buffer, medium, cytokines, reagents,
formulation solution, or viral vector can be easily attached via sterile connection ports or sterile welding (blue). This setup is recommended for
automated CAR T cell manufacturing.

Easy sampling for IPC/QC
Integrated in-process and quality control (IPC/QC)
sampling pouches are important components of
every CliniMACS Prodigy Tubing Set. They allow
for easy sample collection at various steps of your
manufacturing workflow. Sampling pouches can be
conveniently sealed off the tubing set and leave your
setup closed and sterile.
Figure 4: QC pouches allow for easy and sterile sampling during your
cell manufacturing workflow.
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Expand your possibilities
The CliniMACS Prodigy Platform is known for automated closed-system cell
processing. With the CliniMACS Electroporator we have expanded your possibilities
to include non-viral genetic modifications to your protocols. The CliniMACS
Formulation Unit closes your workflow and automates the final formulation and
filling of your cell products.

CliniMACS Electroporator
Non-viral gene engineering
in a closed system
As a module of the CliniMACS Prodigy
Instrument, the CliniMACS Electroporator
enables large-scale transfection of various
cell types. The electroporation step
seamlessly integrates into your cell
manufacturing protocol and can even
be combined with viral transduction.
The CliniMACS Electroporator is software
controlled by the CliniMACS Prodigy and
all parameters are customizable via the
touchscreen. Profit from flexible,
standardized, and reproducible cell
transfection.

DRAFT_11

CliniMACS Formulation Unit
Automated sampling
and final formulation
Reduce hands-on time from starting
material to final product. The CliniMACS
Formulation Unit expands the processing
capabilities of the platform to include
automated sampling of cells and
automated formulation and filling to
deliver cell products ready for fresh or
frozen strategies.

From pre-installed protocols
to customized solutions
Take advantage of a number of pre-installed, ready-to-go cell manufacturing
protocols for a variety of cells types. For a more customized solution, all process
parameters are easily adjustable by the user. On top of it all, our Customized
Application (CAP) Service Team is ready to translate your protocols and tailor
applications to your vision.
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Enrichment
and culture
of dendritic cells

Protocol customization
is supported by
our CAP Service Team

Gene engineering
of hematopoietic
stem cells

Graft engineering
(CD34 enrichment,
TCRα/β depletion,
CD45RA depletion)

NK cell enrichment,
culture, and genetic
modification

Available cell
manufacturing
applications

Isolation of
virus-specific T cells

GET OUR LISTS

Need more evidence?
Access your peers’ recent
publications using the
CliniMACS Prodigy Platform.
miltenyibiotec.com/
prodigy-references

T cell gene engineering
via viral transduction
and/or electroporation

Manufacturing of
adherent stem cells
and their derivatives

Enrichment of
regulatory T cells

Automated and
flexible applications
What’s your target cell?
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Figure 6: T cell gene-engineering via electroporation
and/or viral transduction.
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Figure 5: Differentiation of human pluripotent stem cells (PSCs)
into mesencephalic dopaminergic (mesDA) progenitor cells.
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The selection of application workflows shown
demonstrates the versatility of the platform.
The combination of the CliniMACS Prodigy with
the CliniMACS Electroporator or the MACSQuant®
Tyto® expands your possibilities and integrates
electroporation and cell sorting in to your protocols.
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The flexible CliniMACS Prodigy Software serves as
the foundation for the tailored customization of
your protocols. It allows you to adapt the parameters
of all processes, suitable for any cell type you are
working on.
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Our applications have been developed, tested, and
verified by our expert research and development
teams and used for many years by researchers,
clinicians, and companies to shape the cell and
gene therapy field.
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Figure 7: Regulatory T (Treg) cell enrichment and sorting by combining
CliniMACS Prodigy and the MACSQuant Tyto Cell Sorter, our patented
microchip-based sorting technology including a closed cartridge system.
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Let’s automate your protocols
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The cell manufacturing capabilities of the CliniMACS
Prodigy extend beyond the standard applications.
If your protocol requires a different starting material
or cell selection strategy, additional treatment
and culturing or a specific final formulation, our
Customized Application Service can create the
perfect application for you. Moreover, the team
provides support on the integration of tailored
cell analysis, coordinates instrument trainings, and
consults in process-specific documentation. We
assist you in any phase of your cell manufacturing
journey from process development to routine clinical
manufacturing.

Figure 8: Streamline your automated processes together with us
and avoid developmental setbacks.

Blindtext für eine Legende auf einem ganzseitigen
Foto, die über mehrere Zeilen laufen darf.
15

Full solution workflow
The quality of raw or ancillary materials used for cell manufacturing, such as antibodies, antigens,
stimulation reagents, cell culture media, buffers, and cytokines, need to meet regulatory specifications
to ensure quality, safety, and efficacy of the final cell product. Building on decades of experience in
GMP manufacturing, all our MACS GMP Products are designed and optimized for GMP-compliant
cell processing with the CliniMACS Prodigy Platform. They are manufactured and tested under a
certified ISO 13485 quality system, are extensively documented, and are in compliance with relevant
GMP guidelines. Moreover, we provide our materials in a ready-to-use format to enable easy and
sterile connection to your setup, optimized for closed-system cell manufacturing.

Preparation of
starting material

• CliniMACS PBS/EDTA Buffer

Cell selection

• CliniMACS Reagents:
CD3, CD19, CD4, CD8, CD14,
CD25, CD45RA, TCRα/β, 		
CD34, CD56, CD62L, 		
and many more

Explore our automated
applications on the CliniMACS
Prodigy Platform, including our
single-source supply solutions.
 iltenyibiotec.com/
m
clinical-applications

Activation/
Stimulation

• MACS GMP T Cell TransAct
• MACS GMP Cytokines
•	
MACS GMP PepTivator
Peptide Pools

Transduction/
Electroporation

Expansion

Final cell product

and/or

+

-

•	
Lentiviral vector development
and manufacturing
•	
CliniMACS Electroporation
Buffer

• MACS GMP Media
• MACS GMP Cytokines

•	
CliniMACS Formulation
Solution
• CliniMACS Cryo Supplement
• CryoMACS® Freezing Bags

• MACS GMP Vectofusin®-1

Establish your ideas using our researchuse-only products, supporting costeffective and timely pre-clinical
development of your protocol.

Streamlined analytical solutions
for in-process and quality control
Miltenyi Biotec’s MACSQuant Flow Cytometer Platform is the winning combination
to be used in cell manufacturing, with tailored analytical tools.
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Automated cell processing on the CliniMACS Prodigy
Platform substantially reduces the development
efforts needed to support a GMP-compliant
manufacturing strategy. However, many therapeutics
are delayed getting into the clinic due to lack of
suitable analytical methods at an appropriate level
of quality.
Flow cytometry is used in cell therapy to determine
incoming product phenotype and composition for inprocess control, as well as to evaluate cellular identity
and purity of final drug products for release testing.

Technological innovations developed by Miltenyi
Biotec support efforts towards standardization and
automation of analytical characterization, enabling
a more streamlined development paradigm, and
ultimately, a faster path to commercialization.

Anyone, anytime, anywhere
Regardless of which of our flow cytometers you’re
using, which operator is using it, or where in the world
it is, with our Smart Gain technology any variance
in results is real, not simply a set-up glitch. As well
as harmonizing instrument settings across multiple
devices and sites, the MACSQuant Analyzer Family
offers automated calibration, compensation, staining,
and more.

Rapid, compliant results
CliniMACS Prodigy

MACSQuant Flow Cytometers

Cell separation

Transduction

In-process control

Expansion

Final cellular product

Express Mode software on our MACSQuant Analyzers
allows fully automated sample acquisition, data
analysis, and reporting. Express Modes are fully
customizable, adapt to your cell analysis needs, and
support the submission of data to regulatory bodies,
ensuring compliance with 21 CFR-Part 11. To further
support your individual workflow, our Customized
Application Service team is ready to set up tailored
Express Modes for you.

Quality control

Figure 9: Flow cytometry-based assays are used along the
manufacturing process. Integrated sampling pouches on the
CliniMACS Prodigy Tubing Sets allow for controls to be collected
at any time during, and at the end of the cell manufacturing run.

Happy hour on antibody cocktails
Our StainExpress™ Dried Antibody Cocktails (RUO) are
pre-formulated and designed for reliable results in IPC
and QC flow cytometry assays. Not just convenient,
they are made from our proprietary REAfinity™
Recombinant Antibodies to achieve standardized
sample staining and superior lot-to-lot consistency.

CAR Detection Reagents
Our CAR Detection Reagents (CD19, CD22, BCMA)
analyze the presence and phenotype of manufactured
and administered circulating CAR T cells by the
recognition of CAR molecules on the cell surface.
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Training, instrument services,
and regulatory support

Training

Technical support and instrument service

Life-long learning is a core value of Miltenyi Biotec.
We have a range of training courses designed to
help you stay up-to-date and knowledgeable in your
field. Whether you come from industry, academia, or
the clinic, you can choose from a variety of courses
to help you learn new techniques, applications, and
technologies. Learn online with our live webinars
and tutorials, or at one of our Miltenyi Innovation
and Training Centers (MITC), where you can gain
hands-on experience running specific pre-installed
manufacturing applications with the support of our
process experts. For customers with customized
applications we offer certified training sessions tailored
to your specific cell manufacturing process.

Customer success is our highest priority. With over a
hundred technical experts globally, we take pride in
offering exceptional product and scientific support.
To help maintain regulatory compliance and to
maximize your instrument uptime, we offer a range
of service contracts tailored to your needs. They cover
preventive maintenance, complementary software
updates, as well as qualification services and priority
access to 24/7 technical support.

VISIT

Learn more about our
webinars and training sessions.
miltenyibiotec.com/
miltenyi-university
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Regulatory support
As the cell and gene therapy field is advancing,
regulatory needs and trends are constantly changing.
Be on the safe side and profit from our highly
experienced regulatory teams, on your way from
early development to Investigational New Drug (IND)
submission or clinical trial application, and to marketing
authorization for cell and gene therapy products. For
our ancillary materials and consumables, we provide
product information files, product specific master files,
and regulatory support files. Specialized regulatory
services can be engaged for IND or Biologic License
Application (BLA) support.

Your partner for
process development and commercialization
Cell and gene therapy (CGT) development is
full of unknowns and process complexities.
We understand that process robustness and
a plan for an unobstructed path to market is
essential as you navigate regulatory environments
and phases of technical risk.
As your premiere CDMO partner for global
CGT development, we build reproducible and
standardizable processes facilitated by our
unparalleled technology, deep process knowledge,
and expertise. In order to deliver a tailored and
transferable cell processing workflow, we provide
exclusive access to cutting-edge process technology
and can work alongside you in a co-development
model so that your clinical program is strengthened
from day one.
Speeding to IND approval starts with a focus on
clinical and commercial readiness. That comes from
decades of experience in assorted applications and
distinct process and analytical expertise. We leverage
the power and capabilities of Miltenyi Biotec’s
technology, focused on the CliniMACS Prodigy
Manufacturing Platform and the analytical power
of the MACSQuant Family and associated reagents.
It also comes from a pre-packaged, commercially
viable, highly efficient, lentiviral vector platform.
Our comprehensive and fully-integrated CDMO
service offering comes with strong, global regulatory
support. We guide you through development and
scale-out challenges and help to proceed with your
clinical trial plans in a timely and predictable manner.
Our skilled project management teams have
experience supporting the seamless transfer of
autologous and allogeneic processes onto closed,
automated systems – as well as experience in
transferring out technology to meet the demands
of the project or program.

Our services include:
•	Process industrialization and analytical
development
•	Cell processing and GMP manufacturing
•	Lentiviral vector design and GMP manufacturing
•	Global regulatory support
VISIT

Contact us for detailed
information on how we can
accelerate your journey
to IND clearance.
m
 iltenyibiotec.com/
bioindustry
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Translating CGT manufacturing processes to
commercial-scale production capacities is
challenging. However, cell processing on the
CliniMACS Prodigy Platform allows for easy
scalability at all phases of clinical development.
By automating and standardizing your cell
manufacturing protocols early, you avoid high-risk,
late-stage process modifications.
The CliniMACS Cell Factory® capitalizes on the
automated, closed system cell processing of the
CliniMACS Prodigy Platform to reduce cleanroom
requirements and enables parallel manufacturing
of clinical cell products on multiple instruments –
in one room.
The technology transfer to any number of CliniMACS
Prodigy Instruments or manufacturing sites and
treatment centers anywhere on the globe is easy,
enabling small-scale local, or large-scale centralized
manufacturing.
With its tailored analytical tools for effective
IPC/QC the MACSQuant Flow Cytometer Platform is
an integral part of the CliniMACS Cell Factory model.

Patient numbers

Effortless scaling of your CGT processes

Preclinical/
discovery

Phase I/II

Phase III

Commercial
scale

Process development
Low flexibility

High flexibility
Costs of process changes
Low costs

High costs

Figure 10: Automate your processes early to avoid high-risk, late-stage
process modifications

In addition to our instruments and expertise,
we provide all reagents, buffers, and media
for reliable cell manufacturing and to reduce
operational complexity.

Figure 11: The CliniMACS Cell Factory model can be tailored
for small-scale local or large-scale centralized manufacturing.
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Phone +49 2204 8306-0
Fax +49 2204 85197
macsde@miltenyi.com
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Miltenyi Biotec, Inc.
2303 Lindbergh Street
Auburn, CA 95602, USA
Phone 800 FOR MACS
Phone +1 866 811 4466
Fax +1 877 591 1060
macsus@miltenyi.com
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Miltenyi Biotec
Australia Pty. Ltd.
Unit 11, 2 Eden Park Drive
Macquarie Park, NSW 2113
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Phone +61 2 8877 7400
Fax +61 2 9889 5044
macsau@miltenyi.com
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Miltenyi Biotec B.V.
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2333 ZZ Leiden
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macsnl@miltenyi.com
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Phone 0800 4020120
Fax 0800 4020100
Customer service Belgium
Phone 0800 94016
Fax 0800 99626
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Phone 800 24971
Fax 800 24984
China
Miltenyi Biotec Technology &
Trading (Shanghai) Co., Ltd.
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No. 1077, Zhangheng Road
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201203 Shanghai, P.R. China
Phone +86 21 6235 1005-0
Fax +86 21 6235 0953
macscn@miltenyi.com
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Miltenyi Biotec SAS
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Phone +33 1 56 98 16 16
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Hong Kong
Miltenyi Biotec Hong Kong Ltd.
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Phone +852 3751 6698
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Phone +39 051 6 460 411
Fax +39 051 6 460 499
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Phone 80 20 30 10
Fax +46 46 280 72 99
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and Baltic countries
Phone +46 46 280 72 80
Fax +46 46 280 72 99

Spain
Miltenyi Biotec S.L.
C/Luis Buñuel 2
Ciudad de la Imagen
28223 Pozuelo de Alarcón (Madrid)
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Phone +34 91 512 12 90
Fax +34 91 512 12 91
macses@miltenyi.com

Singapore
Miltenyi Biotec Asia Pacific Pte Ltd.
438B Alexandra Road, Block B
Alexandra Technopark
#06-01
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Phone +65 6238 8183
Fax +65 6238 0302
macssg@miltenyi.com

United Kingdom
Miltenyi Biotec Ltd.
Almac House, Church Lane
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Phone +44 1483 799 800
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Switzerland
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4500 Solothurn
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Phone +41 32 623 08 47
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South Korea
Miltenyi Biotec Korea Co., Ltd.
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Seoul 06136, South Korea
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Unless otherwise specifically indicated, Miltenyi Biotec products and services are for research use only and not for therapeutic or diagnostic use.
The CliniMACS System components, including Reagents, Tubing Sets, Instruments, and PBS/EDTA Buffer, are designed, manufactured and tested under a quality system
certified to ISO 13485.
In the EU, the CliniMACS System components are available as CE-marked medical devices for their respective intended use, unless otherwise stated. The CliniMACS
Reagents and Biotin Conjugates are intended for in vitro use only and are not designated for therapeutic use or direct infusion into patients. The CliniMACS Reagents in
combination with the CliniMACS System are intended to separate human cells. Miltenyi Biotec as the manufacturer of the CliniMACS System does not give any
recommendations regarding the use of separated cells for therapeutic purposes and does not make any claims regarding a clinical benefit. For the manufacturing and
use of target cells in humans, the national legislation and regulations – e.g. for the EU the Directive 2004/23/EC (“human tissues and cells”), or the Directive 2002/98/EC
(“human blood and blood components”) – must be followed. Thus, any clinical application of the target cells is exclusively within the responsibility of the user of a
CliniMACS System.
In the US, the CliniMACS CD34 Reagent System, including the CliniMACS Plus Instrument, CliniMACS CD34 Reagent, CliniMACS Tubing Sets TS and LS, and the CliniMACS
PBS/EDTA Buffer, is FDA approved as a Humanitarian Use Device (HUD), authorized by U.S. Federal law for use in the treatment of patients with acute myeloid leukemia
(AML) in first complete remission. The effectiveness of the device for this indication has not been demonstrated. Other products of the CliniMACS Product Line are
available for use only under an approved Investigational New Drug (IND) application, Investigational Device Exemption (IDE) or FDA approval.
CliniMACS GMP MicroBeads are for research use and ex vivo cell processing only.
CliniMACS MicroBeads are for research use only and not for human therapeutic or diagnostic use.
CryoMACS Freezing Bags are manufactured by Miltenyi Biotec B.V. & Co. KG and controlled under a quality system certified to ISO 13485. These products are available
in Europe as CE-marked medical devices and are marketed in the USA under FDA 510(k) clearance.
MACS GMP Products are for research use and ex vivo cell culture processing only, and are not intended for human in vivo applications. For regulatory status in the USA,
please contact your local representative. MACS GMP Products are manufactured and tested under a quality system certified to ISO 13485 and are in compliance with
relevant GMP guidelines. They are designed following the recommendations of USP <1043> on ancillary materials.
CliniMACS, CliniMACS Cell Factory, CliniMACS Prodigy, CryoMACS, gentleMACS, MACS, MACSQuant, PepTivator, Tyto, and the Miltenyi Biotec logo are registered
trademarks or trademarks of Miltenyi Biotec and/or its affiliates in various countries worldwide. Copyright © 2022 Miltenyi Biotec and/or its affiliates. All rights reserved.

130-130-784

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

