
Complete solutions for human 
hematopoietic stem cell research



Isolate hematopoietic stem cells (HSCs) from various 
starting materials with MACS® Technology and achieve 
highly pure samples by choosing the right kit for your 
downstream applications.

•	� CD34 MicroBead Kit UltraPure, human, for debris-rich 
samples (fig. 1).

•	� CD34+CD38– Cell Isolation Kit, human, for primitive 
HSC enrichment.

•	� Diamond CD34 Isolation Kit, human, combines 
lineage depletion and CD34+ enrichment.

•	� CD133 MicroBead Kit Hematopoietic Tissue, human, 
for CD133 enrichment of primitive and early HSCs.

StemMACS™ HSC Expansion Media XF, supplemented 
with StemMACS HSC Expansion Cocktail, ensures 
robust expansion of human HSCs.

•	 Xeno- and serum-free basic medium.

•	 Maintains high levels of CD34+ cells.

•	� Preserves characteristic surface phenotype  
of early HSCs.

Products Order no.

CD34 MicroBead Kit, human  130-046-702

CD34 MicroBead Kit UltraPure, human  130-100-453

CD34+CD38– Cell Isolation Kit, human 130-114-822

Diamond CD34 Isolation Kit, human 130-094-531

CD133 MicroBead Kit – Hematopoietic Tissue, 
human 

130-100-830

N.B. Indicated for isolation out of  umbilical cord blood, bone 
marrow, apheresis product and  peripheral blood, and differentiated 
ES and iPS cells.

StemMACS HSC Expansion Media XF
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Figure 2: CD34+ cord blood cells were expanded for seven days in 
StemMACS HSC Expansion Media XF supplemented with StemMACS 
HSC Expansion Cocktail. The cell surface phenotype was assessed by 
flow cytometry.

Products Order no.

StemMACS HSC Expansion Media XF, human,  
100 mL

130-100-473

StemMACS HSC Expansion Media XF, human,  
500 mL

130-100-463

StemMACS HSC Expansion Cocktail, human 130-100-843
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Figure 1: Isolation of CD34+ cells from a PBMC sample using the CD34 
MicroBead Kit UltraPure. Flow cytometric analysis shows high purity 
after enrichment.



The transduction enhancer Vectofusin®-1 streamlines 
the lentiviral and retroviral transduction of HSCs (fig. 3).

Key benefits include:

•	 Water-soluble synthetic peptide.

•	� No pre-coating required (unlike recombinant 
fibronectin).

•	� High cell viability.

Analyze HSCs with our constantly growing portfolio  
of antibodies for the detection of HSC markers, such  
as CD34, CD38, CD133, and CD117.

•	� REAfinity™ Recombinant Antibodies eliminate the 
need for Fcγ receptor blocking and require only one 
isotype control, saving time and effort.

•	� VioDye® Fluorochromes enable multicolor flow 
cytometry with high fluorescence intensity and 
minimal spillover.

•	� REAlease® Fluorochrome Technology allows 
label removal after cell sorting for downstream 
applications.

100

40

80

20

60

0
BaEV 1 LV BaEV 2 LV MV LV

%
 G

FP
-p

o
si

ti
ve

 C
D

34
+
 c

el
ls

  No facilitating agent      Recombinant fibronectin   
  Vectofusin®-1

Figure 3: Magnetically isolated CD34+ cells were transduced with 
lentiviral vectors (LVs) encoding GFP at a multiplicity of infection 
(MOI) of 10, either without a facilitating agent, in the presence of 
Vectofusin®-1, or on recombinant fibronectin–coated plates. 
LVs displayed baboon envelope (BaEV) or measle virus (MV) pseudo 
types. Two different BaEV constructs were used: BaEV 1 and BaEV 2. 
Vectofusin®-1 does not require pre-coating, and enhances the 
transduction similar to recombinant fibronectin.

Product Order no.

Vectofusin®-1 130-111-163
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Discover the future of human HSC 
research and gene engineering with 
our advanced tools here:

  �miltenyibiotec.com/HSCportfolio

LEARN MORE

Check out our antibody  
panel builder here:

  �miltenyibiotec.com/panel-builder

LEARN MORE

Looking for a specific antibody?  
Our broad range guarantees high 
performance, consistency, and 
reproducibility:

  �miltenyibiotec.com/antibodies

LEARN MORE

https://www.miltenyibiotec.com/DE-en/applications/hematopoietic-stem-cells.html?utm_campaign=117GLHQ18&utm_medium=lifecyle_print_material&utm_source=print
https://www.miltenyibiotec.com/DE-en/resources/tools/flow-cytometry-panel-builder.html?utm_campaign=106GLHQ24&utm_content=MM-56498&utm_medium=lifecyle_print_material&utm_source=print
https://www.miltenyibiotec.com/DE-en/products/macs-antibodies.html?query=:relevance:allCategoriesOR:10000735


Functional analysis

Colony-forming unit (CFU) assays help to examine 
the ability of HSCs to proliferate and differentiate into 
colonies in response to cytokine stimulation. Analysis 
can be performed visually with a microscope or by 
flow cytometric analysis.

• 	�StemMACS HSC-CFU Media are semi-solid media
and can be used for standard CFU assays for visual
scoring.

• 	�The StemMACS HSC-CFU Assay Kit, human, combines
differentiation in methylcellulose-free cell culture
with a flow cytometric readout for high-throughput
and user-independent analysis (fig. 4).

Irrespective of which analysis you choose, the results 
of our HSC-CFU assays are similar.

Products Order no.

StemMACS HSC-CFU complete  
with Epo, human 

130-091-280

StemMACS HSC-CFU lite  
with Epo, human

130-091-281

StemMACS HSC-CFU Assay Kit, human 130-125-042
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Figure 5: CFU assay results by flow cytometric analysis and visual scoring. 
CD34+ cells from three different sources (mobilized leukapheresis, cord 
blood, peripheral blood mononuclear cells [PBMCs]) were seeded  
with media from the StemMACS HSC-CFU Assay Kit, human, (250 HSCs 
per 96-well plate) for flow cytometric analysis, and the StemMACS  
HSC-CFU Media (250 HSCs per 35 mm cell culture dish) for visual 
scoring. Cells were incubated for 14 days and analyzed with the 
MACSQuant® Analyzer (flow cytometric analysis) or with a microscope 
(visual scoring). The distribution of the different colony types was highly 
comparable between both methods.

Day 0: Seeding of 
HSCs in a 96-well plate 

Proliferation and differentiation

Day 14: Staining and  
flow cytometric analysis

HSC     

CFU-M       CFU-GM

BFU-E

  CFU-GEMM

  CFU-G

Figure 4: Workflow of the CFU assay using the StemMACS HSC-CFU  
Assay Kit, human, with flow cytometric analysis. Cells, diluted in 
StemMACS HSC-CFU Assay Media, were plated in 96-well plates to 
proliferate and differentiate for 14 days. After the incubation period, 
cells were stained with the StemMACS HSC-CFU Assay Cocktail and 
analyzed by flow cytometry. BFU-E: burst-forming unit-erythroid, 
CFU-G: CFU-granulocyte, CFU-M: CFU-macrophage, CFU-GM: CFU-
granulocyte-macrophage, CFU-GEMM: CFU-granulocyte/erythrocyte/
macrophage/megakaryocyte. 
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Hematopoietic stem cells (HSCs) are tissue-specific 
adult stem cells that can differentiate into all blood 
cell types, maintaining blood homeostasis  
throughout life. 

HSCs are widely used as a model to study the regulation  
of hematopoiesis and to uncover mechanisms that  
govern stem cell self-renewal or directed differentiation  
into specific blood cell types. 

HSC workflow – Overview

Clinically, HSCs or HSC-enriched fractions are used  
to treat blood related diseases, like leukemia, sickle 
cell disease, β-thalassemia or immune defect severe 
combined immunodeficiency (SCID). HSCs can be 
isolated from various sources such as umbilical cord 
blood, bone marrow, apheresis product, peripheral 
blood, or differentiated embryonic and induced 
pluripotent stem (ES/iPS) cells. Depending on the 
starting material, HSC content varies from 0.1 to 2.5%.



  miltenyibiotec.com/HSCportfolio

Germany/Austria
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

USA/Canada
Miltenyi Biotec, Inc. 
1201 Clopper Road
Gaithersburg,  
MD 20878, USA 
Phone 800 FOR MACS 
Phone +1 866 811 4466 
Fax +1 877 591 1060 
macsus@miltenyi.com

Australia
Miltenyi Biotec  
Australia Pty. Ltd. 
Unit 11, 2 Eden Park Drive 
Macquarie Park, NSW 2113  
Australia 
Phone +61 2 8877 7400 
Fax +61 2 9889 5044 
macsau@miltenyi.com

Benelux
Miltenyi Biotec B.V. 
Dellaertweg 9C
2316 WZ Leiden 
The Netherlands
macsnl@miltenyi.com
Customer service for:  
The Netherlands
Phone 0800 4020120 
Fax 0800 4020100
Belgium
Phone 0800 94016 
Fax 0800 99626
Luxembourg
Phone 800 24971 
Fax 800 24984 

China
Miltenyi Biotec Technology & 
Trading (Shanghai) Co., Ltd. 
Room A401, 4/F 
No. 1077, Zhangheng Road 
Pudong New Area 
201203 Shanghai, P.R. China 
Phone +86 21 6084 0210 
Fax +86 21 6235 0953 
macscn@miltenyi.com.cn

France
Miltenyi Biotec SAS 
10 rue Mercoeur 
75011 Paris, France 
Phone +33 1 56 98 16 16 
macsfr@miltenyi.com

Hong Kong
Miltenyi Biotec Hong Kong Ltd.
Unit 301, Lakeside 1  
No. 8 Science Park West Avenue 
Hong Kong Science Park  
Pak Shek Kok, New Territories 
Hong Kong 
Phone +852 3751 6698 
Fax +852 3619 5772 
macshk@miltenyi.com.hk

India
Miltenyi Biotec India Pvt. Ltd. 
Vatika Business Centre,  
Floor No. 6
Divya Sree Omega
Kondapur, Serilingampally
K.V. Rangareddy
Telangana 500084, India 
Phone +91 040 45175910 
macsin@miltenyi.com

Italy
Miltenyi Biotec S.r.l. 
Via Paolo Nanni Costa, 30
40133 Bologna, Italy 
Phone +39 051 6 460 411 
Fax +39 051 6 460 499 
macsit@miltenyi.com

Japan
Miltenyi Biotec K.K. 
NEX-Eitai Building 5F 
16-10 Fuyuki, Koto-ku 
Tokyo 135-0041, Japan 
Phone +81 3 5646 8910 
Fax +81 3 5646 8911 
macsjp@miltenyi.com

Nordics and Baltics
Miltenyi Biotec Norden AB 
Medicon Village 
Scheeletorget 1 
223 81 Lund, Sweden 
macsse@miltenyi.com
Customer service for: 
Sweden
Phone 0200 111 800 
Fax +46 280 72 99
�Denmark
Phone 80 20 30 10 
Fax +46 46 280 72 99
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. 
Donggeuk 7F,  
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/Virgilio 2, Edificio II, Planta –1 
28223 Pozuelo de Alarcón  
Madrid, Spain 
Phone +34 91 512 12 90 
Fax +34 91 512 12 91 
macses@miltenyi.com 

Switzerland
Miltenyi Biotec Swiss AG 
Soodstrasse 52
8134 Adliswil
Switzerland 
Phone +41 32 623 08 47 
Fax +49 2204 85197 
macsch@miltenyi.com

United Kingdom
Miltenyi Biotec Ltd. 
Almac House, Church Lane 
Bisley, Surrey GU24 9DR, UK 
Phone +44 1483 799 800 
Fax +44 1483 799 811 
macsuk@miltenyi.com
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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. MACS, MACSQuant,  
the Miltenyi Biotec logo, REAfinity, REAlease, StemMACS and VioDye are registered trademarks or trademarks of Miltenyi Biotec B.V. & Co. KG and/or its affiliates in  
various countries worldwide. Vectofusin-1 is a registered trademark of Genethon. All other trademarks mentioned in this document are the property of their  
respective owners and are used for identification purposes only. Copyright © 2025 Miltenyi Biotec and/or its affiliates. All rights reserved.
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