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Enriched CD4+/CD8+ T cells were automatically expanded in the CliniMACS Prodigy® after polyclonal
stimulation with MACS GMP T Cell TransAct. Cell cultures from two different culture setups using TexMACS GMP medium supplemented with MACS GMP
Recombinant Human IL-7 and MACS GMP Recombinant Human IL-15 were evaluated. One process was
performed with T cell transduction using CAR1, with

Introduction

3

CAR1

Top margin
with headline

100
90

40

30

20

10

80

70
60
50
40
30
20
10

top
with headline

0

5

8

0

5

7

day
TS520

day
TS521

TS520

Enriched CD4+ and CD8+ T cells were stimulated for
24 hours before transduction with CAR1 or CAR2.
Lentiviral transductions were performed for comparability using the TS 520 or the TS521 for the new TCE
CliniMACS Prodigy® + CliniMACS Prodigy® Tubing Set TS 521 +
Formulation Unit
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We have further extended application of the automated process for lentiviral gene-modification and
expansion of selected T cells enabling the automated final formulation of manufactured T cells. The new
TCE application on the CliniMACS Prodigy® allows
purification of CD4 and CD8 positive cells , polyclonal T cell stimulation (using MACS GMP T Cell TransAct)
followed by lentiviral gene-modification and expansion of T cells in a single-use closed tubing set (TS
521) that is comparable to the standard TCT application using TS 520 .
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The automated final formulation is an advancement
of the CliniMACS Prodigy® TCT application and allows
the formulation and distribution of patient-specific
drug products in primary containers by using the
new TS521 in combination with the Formulation Unit.
Taken together, the automated TCE application on
the CliniMACS Prodigy® is capable of manufacture
CAR T cells including the automated final formulation of drug products ready for infusion in an single-used closed system.
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T cells were automatically enriched from an apheresis product (healthy donor) using the CliniMACS Prodigy® in combination with the TS 520 or TS521 which
contains the formulation subset for drug product filling. Processes were set up with leukaphereses from
different donors and for transduction using different
Chimeric Antigen Receptors (CAR1 or CAR2). After
purification of CD4+ and CD8+ cells selection performance was analyzed by flow cytometry on the
MACSQuant® Analyzer 10 and percentages were calculated. In Figure 2 mean average and standard deviation of both runs are shown.

TS521

application. Efficiency of genetic modification was
analyzed by flow cytometry with CAR-specific detection reagents of gene-modified T cells (Fig. 4).
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human AB serum, and a process length of 8 days. The
second process was performed with transduction
using CAR2, without human AB serum, and a process
length of 7 days. Either the TS 520 or the TS 521 was
used for culture. The T cell culture was monitored
determining viability and cell density to calculate absolute cell count afterwards (Fig. 3).

Transduction efficiency in %

and final filling process for gene-modified T cells to
enhance the standard T Cell Transduction (TCT) process on the CliniMACS Prodigy. A Formulation Unit as
accessory and a new single-use closed tubing set
(TS521) with several attached product bags allow the
filling of cell products for fresh use and/or for cryopreservation. The new TCE application has a comparable performance as the standard TCT process in regards to cell separation, transduction, and cultivation.
Furthermore, the automated final formulation step
allows the generation of functional cell products with
similar characteristics that matches patient-specific
requirements.
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Adoptive immunotherapy using gene-modified T
cells redirected against cancer has proven clinical efficacy and tremendous potential in several medical
fields. However, such personalized medicine faces
several challenges in the complexity associated with
the current clinical manufacturing methods. Conventionally, the preparation of autologous gene-modified T cells is labour intensive and comprises many
handling steps. Therefore the final formulation of
gene-modified T cells as a drug product is a critical
and complex part of the manufacturing procedure.
Here, we demonstrate a new T Cell Engineering (TCE)
system including the automated in-process sampling
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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. 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. 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. All other products of the CliniMACS Product Line are available for use only under an approved Investigational New
Drug (IND) application or Investigational Device Exemption (IDE). CliniMACS MicroBeads are for research use only and not for human therapeutic or diagnostic use.
In the US, the CliniMACS Prodigy® T Cell Transduction Process is available for research use only.
In the US, unless otherwise indicated, Lentigen products are for research and investigational use, only. Investigational use is allowed under approved IND-application, only. For EU: Please
check with your regulatory authority for specific guidance on your investigational product.
CryoMACS® Freezing Bags are manufactured by Miltenyi Biotec B.V. & Co. KG and controlled under an ISO 13485–certified quality system. These products are available in Europe as CE-marked
medical devices and are marketed in the USA under FDA 510(k) clearance.
CliniMACS, the CliniMACS logo, CliniMACS Prodigy, CryoMACS, MACS, MACSQuant, MACSQuantify, the Miltenyi Biotec logo, TexMACS, and TransAct, 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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