
YOU CAN HELP SAVE LIVES.
WE´LL HELP YOU FIND LIVE STEM CELLS.
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AQUIOS STEM KIT

The AQUIOS STEM System was designed together with leading 
experts in the field of clinical CD34+ enumeration with the goal to 
bring the Gold Standard to the next level. It is a modular approach 
to the automated analysis of CD34+ hematopoietic stem and 
progenitor cells. 

The AQUIOS STEM System, comprised of AQUIOS STEM Software for the AQUIOS CL Flow Cytometry System, AQUIOS 
STEM Kit Reagents, AQUIOS STEM CD34 Control Cells and Flow-Check Fluorospheres, is an in vitro diagnostic medical 
device intended to be used by laboratory professionals for the enumeration of CD34+ and CD45+ cells in the most 
commonly used specimen types. 

* compared to an alternative method

Minimizes hands-on  
time by up to 95%*

Reduces error-prone 
steps by up to 87.5%* 

Increases  
turnaround time*

Is an adaptable  
IVD Solution
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Control

AQUIOS STEM Kit reagents consist of a CD45-FITC/CD34-PE murine monoclonal antibody reagent, a corresponding 
negative control (CD45-FITC/CD34-CTRL), an absolute count reagent (AQUIOS STEM-Count Fluorospheres), a cell 
viability reagent (7-AAD), and a ready-to-use lysing reagent (AQUIOS STEM Lysing Solution).

Leveraging full process automation on the AQUIOS CL Flow Cytometer, in combination with the innovative reagent 
concept of the AQUIOS STEM system, can help you to optimize your laboratory’s efficiency. 

The AQUIOS STEM System

AQUIOS STEM  
SYSTEM

Our new AQUIOS STEM System is an evolution of the 
Gold Standard. Stem cells can save lives. But only if 
enough viable ones get transplanted. Now, our new 

AQUIOS STEM System makes identifying those viable 
cells easier—all day, every day. Used with the fully 

automated, Load & Go AQUIOS CL Flow Cytometer, 
our system maintains accuracy, reduces delays, and 
simplifies compliance and data tracking: supporting 

you as you support physicians. 

beckman.com

http://beckman.com
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FLEXIBLE & COMPLIANT ASSAY SETUP

In addition to a fully automated Load & Go workflow, the AQUIOS STEM System provides a completely new degree of 
adaptability with three different acquisition panels for clinical CD34+ enumeration.

All protocols follow the sequential gating strategy of the ISHAGE Guidelines. The panels provide the option to run the 
“full” panel of three tests (duplicate plus negative control) as suggested by ISHAGE and mandated by the Ph. Eur., the 
optional ISHAGE panel without the use of a negative control1, or as a single test. All panel combinations are part of the 
IVD solution without the need to create user-defined tests.

CD45-FITC / CD34-PE / 7-AAD

CD45-FITC / CD34-PE / 7-AAD

Duplicate W/O negative control

1

2

CD45-FITC / CD34-PE / 7-AAD

Single test

1

Duplicate PLUS negative control

CD45-FITC / CD34-PE / 7-AAD

CD45-FITC / CD34-PE / 7-AAD

CD45-FITC / CD34-CTRL / 7-AAD

1

2

3

AQUIOS STEM
IVD Panel Options
adapted to your needs

SAMPLE TYPE STABILITY STORAGE

Peripheral Whole Blood 20 hours 18°C ≤ x ≤ 25°C

Mobilized Whole Blood 20 hours 18°C ≤ x ≤ 25°C

Cord Blood 24 hours 18°C ≤ x ≤ 25°C

Apheresis 24 hours 2°C ≤ x ≤ 8°C

Bone Marrow 24 hours 2°C ≤ x ≤ 8°C

SAMPLE TYPE STABILITY STORAGE

Cord Blood 15 min. after thawing Frozen samples 
should be  
processed 
within 15 
minutes after 
thawing and 
kept on ice.

Apheresis Product 15 min. after thawing

Bone Marrow 15 min. after thawing

Supported specimen types

FRESH FROZEN
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The ideal CD34+ quantification kit for flow cytometry combines the benefits of established standards and protocols with 
enough flexibility to adapt reagent and software tools to today’s needs of a clinical laboratory. This includes acquisition 
and analysis panels for different sample types without having to set up user-defined tests in parallel to IVD solutions, 
quality control mechanisms that meet the requirements of a highly regulated work environment, and a high degree  
of automation. 

EVOLUTION OF THE GOLD STANDARD

QUALITY CONTROL MECHANISMS
Laboratories performing CD34+ hematopoietic progenitor cell (HPC) enumeration 
are highly regulated in terms of data traceability, and need to establish an extensive 
QC system2. Some key aspects of these control mechanisms are  

• The avoidance of sample misidentification throughout the process by adequate 
identification of all samples.

• Adequate provisions for monitoring the reliability, accuracy, precision, and 
performance of test procedures and instruments.

• Functional checks for instruments and reagents.

• The use of appropriate reference material and the documentation of ongoing 
proficiency testing.

• A process to prevent the use of expired reagents and supplies.

• A mechanism that allows linking the lot number, expiration date, and 
manufacturer of supplies and reagents to each specimen.

Hardware, software 
and reagents shall be 
IVD and follow the 
ISHAGE/ISCT 
guidelines.

CD34+
QUANTIFICATION

SOLUTION

Automated sample 
preparation and 
subsequent 
analysis in one 
platform.

Automated 
software, but with 
the ability to adapt 
panels to sample 
types and lab 
needs, without 
losing IVD status.

A platform that 
can be run by 
minimally trained 
operators.

Multi-level process 
controls that 
encompass clinical 
decision levels.

QC concept with 
reagent tracking 
and barcode 
identification of 
specimen, patient 
ID and reagents.
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HOW THE AQUIOS STEM SYSTEM HELPS TO  
REDUCE MANUAL PROCESSING

Several different steps should be performed before the analysis of stem cells. With the AQUIOS STEM System, samples 
are loaded either using a cassette autoloader or the Single Tube Loader for STAT samples that are prioritized over other 
samples in the queue. Sample preparation is performed automatically by the system.

Weekly time requirements for instrument 
QC and sample runs. While time to result is 
mainly determined by incubation times with 
antibodies and lysing reagent, hands-on time 
could be reduced by up to 95% compared to 
the predicate method.

Predicate method 

AQUIOS STEM System

WORKFLOW STEPS 

Load QC 
tubes

AQUIOS 
prepares QC 

samples

Perform 
a cell count 
and adjust 

volume

Load
sample  
tubes

AQUIOS
runs QC
samples

Verify QC
results

Verify 
sample 
results

AQUIOS
prepares
samples

AQUIOS
runs  

samples

AQUIOS STEM
System 
Workflow

HANDS ON

HANDS OFF

Dilute lyse

Run QC 
tubes

Verify QC 
results

Prepare
QC tubes

Label QC 
tubes

Transfer 
QC tubes to 
instrument

Prepare
sample  
tubes

Transfer 
tubes to 

instrument

Run 
sample  
tubes

Verify 
sample 
results

Perform 
a cell count 
and adjust 

volume

Label
sample  
tubes

Standard 
Workflow

How the AQUIOS STEM SYSTEM helps to 
REDUCE MANUAL PROCESSING
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Antibodies and reagents

AQUIOS STEM Kit contains enough reagents to 
analyze 50 samples in duplicate plus negative control** 
and consists of:

• A CD45-FITC/CD34-PE murine monoclonal 
antibody reagent

• A corresponding negative control (CD45-FITC/
CD34-CTRL)

• A cell viability reagent (7-AAD)

• A pH-stable lysing solution

• Counting beads with automation-ready buoyancy

Process controls

AQUIOS STEM CD34 Control Cells are liquid preparations 
of stabilized human leukocytes for the verification of the 
parameters CD34 and CD45 as part of the AQUIOS STEM 
System. Each kit contains two levels of CD34 with:

• Approx. 10 CD34+ cells/µL (Level 1)

• Approx. 30 CD34+ cells/µL (Level 2)

Assay values are entered into the system by scanning the 
barcode of the Control Cell Assay Sheet.

** Reagents for CD34 and CD45 contain the clones recommended by the  
  ISHAGE Guideline
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LABORATORY REPORT WITH RESULTS AND STATISTICS

Calculated

• Viable CD34+ Cells per kg

• Viable Leukocytes per kg

• Viable CD34+ %  
(of total CD34+)

• Sample Viability % (of WBC)

Measured

• Viable CD34+ Cells

• Viable Leukocytes

• Viable Events

• Beads
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ORDER INFORMATION

INSTRUMENT DESCRIPTION REGULATORY  
STATUS

PART  
NUMBER

AQUIOS CL Flow  
Cytometry System  
(100-120v)

AQUIOS CL Flow Cytometry System with  
Uninterruptible Power Manager (100-120 V) CE-IVD B39101

AQUIOS CL Flow  
Cytometry System  
(220-240v)

AQUIOS CL Flow Cytometry System with  
Uninterruptible Power Manager (220-240 V) CE-IVD B39102

AQUIOS STEM UPGRADE KIT

AQUIOS STEM  
Upgrade Kit

Includes AQUIOS STEM Software, Flow-Count 
Holder, and Adapter CE-IVD C89793

REAGENTS

AQUIOS STEM Kit,  
50 tests

AQUIOS STEM-Kit reagents consist of a  
CD45-FITC/CD34-PE murine monoclonal  
antibody reagent, a corresponding negative  
control (CD45-FITC/CD34-CTRL), an absolute 
count reagent (AQUIOS STEM-Count  
Fluorospheres), a cell viability reagent  
(7-AAD), and a ready-to-use lysing reagent.

CE-IVD B77691 

AQUIOS STEM CD34  
Control Cells, 2 levels,  
15 tests each 

AQUIOS STEM CD34 Control Cells are liquid  
preparations of stabilized human leukocytes 
for the verification of the parameters CD34 and 
CD45 as part of the AQUIOS STEM System. Each 
kit contains 2 levels of CD34 with approx. 10 
CD34+ cells/µL (level 1) and approx. 30 CD34+ 
cells/µL (level 2).

CE-IVD C43667 

Flow-Check Beads,  
3x10 mL

Flow-Check Fluorospheres are an assayed  
suspension of fluorospheres (fluorescent  
microspheres) used for daily verification of  
a flow cytometer’s optical alignment and  
fluidics system.

CE-IVD 6605359 
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YOUR PARTNER ON  
THE PATIENT’S JOURNEY

LEARN MORE ABOUT THE AQUIOS STEM SYSTEM AT: 
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TECHNICAL SPECIFICATION

AQUIOS STEM System
The AQUIOS STEM System is an IVD solution for the automated 
analysis of CD34+ hematopoietic stem and progenitor cells. It 
combines the automation features of the AQUIOS Load & Go Flow 
Cytometer with the benefits of a hematopoietic stem cell enumeration 
solution that was brought to the next level to meet today’s 
automation and data traceability needs.

The AQUIOS STEM System, comprised of AQUIOS STEM Software for 
the AQUIOS CL Flow Cytometry System, AQUIOS STEM Kit Reagents, 
AQUIOS STEM CD34 Control Cells and Flow-Check Fluorospheres, 
is an in vitro diagnostic medical device intended to be used by 
laboratory professionals for the detection of the parameters CD34 
and CD45 in the most commonly used specimen types.

AQUIOS STEM Kit

AQUIOS STEM Kit reagents consist of a CD45-FITC/CD34-PE murine 
monoclonal antibody reagent, a corresponding negative control 
(CD45-FITC/CD34-CTRL), an absolute count reagent (AQUIOS 
STEM-Count Fluorospheres), a cell viability reagent (7-AAD), and  
a ready-to-use lysing reagent (AQUIOS STEM Lysing Solution).

The supporting AQUIOS STEM Software provides a total of three 
different acquisition panels for clinical CD34+ enumeration.  
All protocols follow the sequential gating strategy of the ISHAGE 
Guidelines, and the panels provide the option to either run the “full” 
panel of three tests (duplicate plus negative control) as suggested 
by ISHAGE and mandated by the Ph. Eur., the optional ISHAGE panel 
without the use of a negative control, or a single test that can be used 
for QC purposes for rare specimen types. All panel combinations are 

part of the IVD solution without the need to create user defined tests.

Duplicate PLUS  
negative control

Duplicate W/O  
negative control

Single tube

CD45 / CD34-PE / 
7-AAD

CD45 / CD34-PE / 
7-AAD

CD45-FITC / CD34-PE / 
7-AAD

CD45-FITC / CD34-PE / 
7-AAD

CD45-FITC / CD34-PE / 
7-AAD

CD45-FITC / CD34-CTRL 
/ 7-AAD

The AQUIOS STEM concept is optimized for high performance  
on the AQUIOS CL Flow Cytometry system:

• No experimenting, mixing or other pre-analysis work is necessary

• Automated sample loading through cassettes

• Priority treatment of emergency (STAT) samples via  
single tube loading

• Full traceability empowered by barcoded vials

• Complete workflow automation by using a red cell lysing solution 
that is stored and handled at room temperature

• Simplified 2-level process controls that encompass clinical decision 
levels with barcoded assay sheets

• Connectivity to LIS and to eIQAP

• Signal when consumables are low

• Signal when quality control failed

• Signal when CD34 or CD45 cells are low

INSTRUMENT

Dimensions (W x D X H)

AQUIOS CL Supply Cart Workstation

82 x 56 x 56 cm 53 x 46 x 41 cm 65 x 16 x 42 cm

32 x 22 x 22 in. 21 x 18 x 16 in. 25.7 x 6.4 x 16.6 in.

Weight

AQUIOS CL Supply cart Workstation

59 kg (130 lbs) 11 kg (25 lbs) 12 kg (27 lbs)

Acoustic Noise Level

≤65 dBa

Heat Dissipation

Approx. 250 W (853 btu/hour)

Uninterruptible Power Manager Specifications

North America International

Load Current (Amps) 7.9 3.9

Load Power (VA) 800 800

Input Voltage (VAC) 96-151 181-290

Output Voltage (VAC) 120 230

Frequency (Hz) 50/60 50/60

ENVIRONMENT

Antibody Storage Temperature

2°C ≤ x ≤ 8°C

Lysing Storage Temperature

18°C ≤ x ≤ 25°C

Control Cells Storage Temperature

2°C ≤ x ≤ 8°C

SAMPLE PREPARATION 

AQUIOS STEM Lysing Solution

The AQUIOS STEM Lysing Solution is a highly specific, ready to 
use and gentle lysing agent. The AQUIOS STEM Lysing Solution 
lyses red blood cells in samples sufficiently to perform monoclonal 
antibody panel analysis without interference from red blood cells 
and allows analysis without damage to white blood cells. The 
AQUIOS STEM Lysing Solution does not contain fixatives.
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AQUIOS STEM System 
Overcoming Currently Unmet Needs in the Clinical Enumeration 
of CD34+ Hematopoietic Stem and Progenitor Cells

Dr. Andreas Böhmler

Clinical laboratories rely on commercially available IVD solutions for CD34+ enumeration in order to 
avoid time and resource consuming validation of user-defined tests. Most reagent kits and software 
packages were developed as a response to the 1996 and 1998 ISHAGE Guidelines but were since not 
updated to meet the evolving demands of diagnostic laboratories.

This Product Bulletin summarizes common unmet requirements and describes how the AQUIOS STEM 
System addresses these needs.

Common Unmet Needs

Compliance with international Guidelines and Standards

With the increased use of mobilized, hematopoietic stem and progenitor cells (HSPC) for 
transplantation purposes, Sutherland et al., in concert with the International Society for Hematotherapy 
and Graft Engineering (ISHAGE), described in 1996 a set of standards for CD34+ enumeration with the 
intent to provide a simple, sensitive method that allows a high degree of accuracy and interlaboratory 
reproducibility. The resulting “ISHAGE Guidelines” soon became the gold standard for the enumeration 
of hematopoietic CD34+ progenitor cells by flow cytometry1. In 1998, Keeney et al. published a modified 
version of the 1996 guidelines, by introducing beads for absolute counting, adding 7-AAD as viability 
dye to exclude dead cells, and a lysing reagent that doesn’t contain any fixatives2. These modifications 
converted the basic protocol into a single-platform method, and the resulting “Single platform with 
viability dye ISHAGE Guidelines” are still, more than 20 years later, mostly untouched.

The hallmark of the ISHAGE Guidelines is a sequential gating strategy that derives the number of  
CD34+ cells from viable leukocytes. The Guidelines also require tests to be run in duplicate together 
with a negative control to correct for testing variability and unspecific cell and fluorochrome binding. 
Due to the selectivity of the sequential gating, the use of a negative control was made optional by the 
authors of the ISHAGE Guidelines in subsequent years, however the European Pharmacopoeia  
(Ph. Eur.) mandates its use3. In contrast to the ISHAGE Guidelines, the Standards described in the 
Ph. Eur. are legally binding, as laid down in the Council of Europe Convention on the Elaboration of a 
European Pharmacopoeia and in EU and national pharmaceutical legislation.

Currently available software solutions that are part of an IVD system do not provide the flexibility to run 
panels for CD34+ enumeration either with or without a negative control while maintaining IVD status. In 
addition, not all CD34+ enumeration reagent kits contain a negative control reagent.

PRODUCT BULLETIN


