
Enrichment of human CD4+ and CD8+ antigen-specific T cells 

Cytokine Capture System (IFN-gamma)

Application
Fully automated specific labeling and enrichment 
procedure for the purification of antigen-specific IFN-γ 
secreting CD4+ and CD8+ T cells. The specificity of enriched 
T cells is determined by the MACS® GMP PepTivator® 
Peptide Pools or lysate chosen for the CCS-IFN-γ 
enrichment. A growing repertoire of MACS GMP PepTivators 
of various viral antigens like AdV, BKV, EBV and HCMV are 
available. Additionally, using MACS GMP PepTivator  
NY-ESO-1 or WT1, cancer antigen specific T cells may  
also be isolated. 

This application sheet provides an overview of the 
required and additional materials needed to perform 
the indicated process. It also provides an overview of the 
process workflow, the setup of the tubing set and literature 
references. 

CliniMACS® Products Amount required

CliniMACS Prodigy® 1 unit

CliniMACS Cytokine Capture System  
(IFN-gamma)

1 set (2 vials)

CliniMACS Prodigy TS 500 1 set

CliniMACS PBS/EDTA Buffer 3 liters

MACS GMP Products** Amount 
required

MACS GMP PepTivator HCMV pp65 or equivalent 1 vial

MACS GMP PepTivator AdV5 Hexon or equivalent 1 vial

MACS GMP PepTivator BKV LT or equivalent 1 vial

MACS GMP PepTivator BKV VP1 or equivalent 1 vial

MACS GMP PepTivator EBV Select or equivalent 1 vial

MACS GMP PepTivator EBV LMP2A or equivalent 1 vial

MACS GMP PepTivator EBV EBNA-1 or equivalent 1 vial

MACS GMP PepTivator EBV BZLF1 or equivalent 1 vial

MACS GMP PepTivator HPV-16-E6 or equivalent 1 vial

MACS GMP PepTivator HPV-16-E7 or equivalent 1 vial

MACS GMP PepTivator NY-ESO-1 or equivalent 1 vial

MACS GMP PepTivator WT-1 or equivalent 1 vial

TexMACS™ GMP Medium 2 liters

Additional products Amount 
required

Elution buffer, e.g., 0.9% sodium chloride solution 1000 mL

Human serum albumin (HSA) 
•	� to be added to the CliniMACS PBS/EDTA Buffer  

to a final concentration of 0.5% (w/v)
•	� to be added to the Reservoir bag to a final concentration  

of 2.5% (w/v) filled with elution buffer (optional)

Appropriate syringes (5 mL, 10 mL, 30 mL)  
and hypodermic 20 gauge needles

Sterile water 8 mL

600 mL transfer bag 1 bag

150 mL transfer bag 1 bag

Luer/Spike Interconnector 3 pieces

Equipment (optional)

Uninterruptable power supply unit

Sterile docking device

Cell counter

** �Note: Up to five antigens can be used for the incubation of the antigen-
specific T cells. If more than one antigen is used, the desired peptide pools 
need to be combined.

U.S. MasterFile available for the CliniMACS Prodigy CCS (IFN-gamma) 
System.

For availability in your country please contact your local representative.

For complete regulatory and legal notices please refer to the last page.

Specifications

Process name:	 CCS-IFN Enrichment

Process capacity:	� 1×10⁹ total white  
blood cells (WBC)  

Sample volume:	 50–150 mL 

Elution volume:	 7–8 mL 

Process time:	 Approx. 12 hours*

Materials required

*�Process can be paused in between, but needs to be completed  
within 36 hours.



Process overview

Pre-process

Tubing set installation

Tubing set priming

Cell processing

Sample loading

Antigen stimulation

Catchmatrix labeling

Cooldown, medium removal, and wash

Immunomagnetic labeling

Enrichment

Magnetic enrichment

Elution

Post-process Tubing set deinstallation

Workflow of the CCS-IFN Enrichment process

Approx. 12 hours

Principle of the Cytokine Capture System
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CliniMACS Prodigy® TS 500 setup
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CliniMACS IFN-
gamma Enrichment 

Reagent vial

Performance data of the Cytokine Capture System  
(IFN-gamma) in combination with the CliniMACS Prodigy 
are shown in the following publications:

Automated isolation of primary antigen-specific  
T cells from donor lymphocyte concentrates:  
results of a feasibility exercise. 
Bunos, M. et al. (2015) Vox Sanguinis, 109(4), 387–393. 

Automated Cell Enrichment of Cytomegalovirus-
specific T cells for Clinical Applications using the 
Cytokine-capture System.  
Kumaresan, P. et al. (2015) Journal of Visualized  
Experiments, (104), e52808

Comparative Analysis of Clinical-Scale IFN-γ-Positive 
T-Cell Enrichment Using Partially and Fully Integrated 
Platforms.  
Priesner, C. et al. (2016) Frontiers in Immunology, 7: 393.

References
Robust Production of Cytomegalovirus pp65-Specific  
T Cells Using a Fully Automated IFN-γ Cytokine  
Capture System.  
Kim, N. et al. (2016) Blood, 128(22), 5739.

BKV-specific T cells in the treatment of severe 
refractory haemorrhagic cystitis after HLA-
haploidentical haematopoietic cell transplantation. 
Pello, O. et al. (2017) European Journal Of Haematology, 
98(6), 632–634.

Early Experience With CliniMACS Prodigy CCS  
(IFN-gamma) System in Selection of Virus-specific  
T Cells From Third-party Donors for Pediatric  
Patients With Severe Viral Infections After 
Hematopoietic Stem Cell Transplantation. 
Kállay, K. et al.  (2017) J Immunotherapy 1: Epub ahead  
of print, Dec. 12.



Miltenyi Biotec B.V. & Co. KG 
Friedrich-Ebert-Straße 68 
51429 Bergisch Gladbach  
Germany 
Phone +49 2204 8306-0 
Fax +49 2204 85197 
macsde@miltenyi.com 

Miltenyi Biotec Inc.
2303 Lindbergh Street 
Auburn, CA 95602-9562, USA 
Phone 800 FOR MACS 
Phone +1 530 888 8871 
Fax +1 877 591 1060 
macsus@miltenyi.com

Miltenyi Biotec  
Australia Pty. Ltd.
Phone +61 2 8877 7400 
macsau@miltenyi.com

Miltenyi Biotec B.V.  
(Benelux)
macsnl@miltenyi.com
Customer service 
The Netherlands
Phone 0800 4020120
Customer service Belgium
Phone 0800 94016
Customer service Luxembourg
Phone 800 24971

Miltenyi Biotec Technology & 
Trading (Shanghai) Co., Ltd.  
(P.R. China) 
Phone +86 21 6235 1005 
macscn@miltenyi.com

Miltenyi Biotec SAS (France)
Phone +33 1 56 98 16 16 
macsfr@miltenyi.com

Miltenyi Biotec S.r.l. (Italy)
Phone +39 051 6 460 411 
macsit@miltenyi.com 

Miltenyi Biotec K.K. (Japan)
Phone +81 3 5646 8910 
macsjp@miltenyi.com

Miltenyi Biotec Norden AB 
(Nordics and Baltics)
macsse@miltenyi.com
Customer service Sweden
Phone 0200 111 800
Customer service Denmark
Phone 80 20 30 10
Customer service  
Norway, Finland, Iceland,  
and Baltic countries
Phone +46 46 280 72 80

Miltenyi Biotec Asia Pacific  
Pte Ltd (Singapore)
Phone +65 6238 8183 
macssg@miltenyi.com

Miltenyi Biotec Korea Co., Ltd. 
(South Korea)
Phone +82 2 555 1988 
macskr@miltenyi.com

Miltenyi Biotec S.L. (Spain)
Phone +34 91 512 12 90 
macses@miltenyi.com

Miltenyi Biotec Swiss AG 
(Switzerland) 
Phone +41 32 623 08 47 
macsch@miltenyi.com

Miltenyi Biotec Ltd. (UK)
Phone +44 1483 799 800  
macsuk@miltenyi.com

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

This publication is for general informational purposes only. While all reasonable care has been taken in the preparation of this publication, Miltenyi Biotec assumes no 
responsibility for damages or other liabilities due to the accuracy, completeness, or currency of the information herein provided. Changes are periodically made to the 
information herein; these changes will be incorporated in new editions of the publication. Miltenyi Biotec may make improvements and/or changes in the product(s) 
and/or the process(es) described in this publication at any time without notice.

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. 
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.
CentriCult, CliniMACS, CliniMACS Prodigy, MACS, the Miltenyi Biotec logo, PepTivator, and TexMACS 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. 


