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An Invitation to Our Present and 
New Customers: 

Change the Paradigm 
In 1962, Thomas Kuhn used the term “paradigm shift” in his influential book, The 
Structure of Scientific Revolutions. In this book, he discounts the notion that science 
develops in a linear, continuous fashion. Instead, it undergoes periodic “paradigm 
shifts” in which there are abrupt transformations, by committing to a new scientific, 
and often revolutionary paradigms. 

HemoGenix® has been committed to Changing the Paradigm by providing the 
most accurate, reliable and efficient assay products and services that ensure 
stem cell quality, potency and patient safety. When I started using the CFU assay 
in 1973, I could not imagine that 29 years later I would start developing  an in 
vitro assay platform that took the CFU assay to a whole new level of reliability and 
reproducibility. That assay platform is now called HALO® and is the Gold Standard 
for hematopoietic proliferation applications.

Over the last 13 years, HemoGenix® has consistently focused on developing 
innovative, but scientifically sound products that do not rely on subjectivity, but 
advanced technology that allow validated and trustworthy results. The HALO® in 

vitro assay platform was the culmination of this focus and the initiative to continue 
to produce the best assay products available.

2013 was an incredible year for HemoGenix®. We overcame various regulatory hurdles 
and gained additional traction with customers that began to adopt our technology. I 
want to take a moment and thank everyone involved with HemoGenix®, especially our 

clients. We look forward to a working relationship with you in 2014 and beyond.

The “paradigm shift” is already in progress. More and more customers are realizing 
that continuing to use the same “grandfathered” assays does not provide the necessary 

information that can benefit the patient. This new 2014 Cellular Therapy and Regenerative 
Medicine Brochure demonstrates that reinventing the wheel is unnecessary. We have 

provided you with new tools to make the “paradigm shift” and help improve and advance 
the field to increase efficacy and reduce risk to the patient. This brochure can be used as a 

reference for our products. For additional detail about our products and services, please visit  
our website. To further understand how our assays work and to see various other presentations, 
please visit the Hemogenix® YouTube Channel. Finally, if you need additional information or the 
displayed products do not meet your needs, call us and speak with our knowledgeable staff 
about the additional products and services we offer.

We invite you to be part of changing paradigm and the HemoGenix® customer family.

Thank you,

Ivan Rich, PhD

Founder and CEO
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Introduction

If stem cell products are being used to treat a patient, then assays must be used to 
monitor the viability, functionality, quality and potency of the stem cells present 
in the product. Present regulatory guidelines and standards do not focus on the 
stem cells needed for engraftment. Instead, minimum testing requirements such 
as nucleated cell count, viability and membrane expression markers are the norm. 
For hematopoietic progenitor cells and mesenchymal stem cells (MSC), the colony-
forming unit (CFU) and Colony-Forming Unit - Fibroblast (CFU-F) assays have 
been used to determine functionality. A clinical stem cell processing laboratory 
needs standardized and validated assays to provide meaningful and trustworthy 
information that transplant physicians can rely on. 

Stem cell processing laboratories must usually comply with community standards 
that are derived from regulatory agencies such as the U.S. Food and Drug 
Administration (FDA) and the European Medicines Agency (EMA). Standards have 
gradually been changing to allow for new technology and assays to monitor  the 
properties and characteristics of the stem cells being used. As a result AABB and 
NetCord-FACT-accredited and NMDP-compliant cord blood banks are now not 
obliged to perform the CFU assay if they are using or want to use CFU-equivalent, 
alternative or substitute functional assays such as those described in this brochure. 
HemoGenix® has been informed by the National Marrow Donor Program (NMDP) 
that the primary cord blood database is now capable of accepting results other than 
colony counts from the CFU assay. For more information, please contact HemoGenix®.

This brochure describes the palette of reagents and assays offered by HemoGenix® 
(please see diagrams on page 6 and 24). They range from the traditional CFU reagents 

to assays that are calibrated and standardized and the more complex potency assays for 
hematopoietic and mesenchymal stem cells. HemoGenix® also provides the flexibility 

to use CFU or CFU-F - substitute assays with any plate reader available in the laboratory. 
All have been designed to be easy to learn and fast to use. However, the most important 

aspect is to provide non-subjective information that can help reduce risk and increase 
efficacy for the patient.

You can help Change the Paradigm to ensure the highest product quality and potency for 
the patient. Contact HemoGenix® for additional information on the products described in this 
brochure and visit the Hemogenix® YouTube Channel to see how these assays are performed. 

We are here to help you.    

 

Providing 
Gold Standard

Tools 
to

 Reduce Risk 
and 

Improve Outcome 
for the Patient 
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Assay Services

Training for HemoGenix® Assays
All HemoGenix® instrument-based assays have been designed and developed with 
the user in mind. They can be learnt rapidly and performed with the minimum 
of effort. However, HemoGenix® can provide a 2-day training course either at its 
facility in Colorado Springs, Colorado, U.S.A. or at another facility. Please contact 
HemoGenix® for more information and costs.

Instrumentation for HemoGenix® Assays
With the exception of CFU reagents and assays, all HemoGenix® assays require a 
plate reader to obtain results. For the HemoLIGHT™, ImmunoLight™ and MSCLight™, 
an absorbance plate reader is required. For HemoFLUOR™, ImmunoFluor™ and 
MSCFluor™ assays, a fluorescence plate reader is needed. Most laboratories 
have these instruments available for 96-well plates. Fewer laboratories have a 
luminescence plate reader or plate luminometer, which is required for all ATP 
bioluminescence assays. However, HemoGenix® can help.

In collaboration with Molecular Devices, HemoGenix® has arranged for facilities to 
purchase a LMax plate luminometer with fully programmable software. HemoGenix® 
also offers a less expensive option that can be purchased directly or can be supplied 
with a multi-year contract. Please contact HemoGenix® for more information.

Proficiency Testing
For assays that are subjective, do not include standards and controls and therefore 
cannot be validated, proficiency testing programs provide little, if any, information for the 
user because of the extremely wide variations (coefficients of variation) produced by the 
assay.

HemoGenix® does not provide proficiency testing for its ColonyGro™ reagents, CAMEO™-4 
CFU assays, absorbance or fluorescence assays.

However, all ATP bioluminescence assays include standards and controls to calibrate and 
standardize the assay. In addition, all of these assays have been validated and the assay 
characteristics and validation data are included with every assay kit. These assays require 
that a standard curve and controls be performed prior to measuring any sample. When this is 
performed, the user is actually performing a proficiency test every time this assay is used. As a 
result, a proficiency testing program is not required for ATP bioluminescence stem cell therapy 
assays. 

Contract Research
HemoGenix® provides a contract service to perform CFU and all quality control, stem cell 
potency and patient monitoring assays. Please contact HemoGenix® for more information and 
pricing.
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Assays for Different Stages of 
Hematopoietic Cell Therapy

 The diagram below shows how and where different HemoGenix® assays can be 
incorporated into the flow of the hematopoietic stem cell therapy laboratory. Cord 
blood banks will only be involved in part of the cord blood transplantation flow 
chart. Different assays are shown in different colors and there position provides an 
example of where the assays can be used. The following pages describe the assays 
shown in this diagram.
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The Colony-Forming Unit (CFU) Assay: 
ColonyGro™ and CAMEO™-4

The colony-forming unit or CFU assay has been used in the hematopoietic 
transplantation laboratory since the early 1970s. Originally developed as a basic 
research tool, the CFU assay is still used as a functionality test by cord blood banks 
and as an indicator for time to engraftment after transplantation.

ColonyGro™ are bulk methylcellulose CFU reagents that incorporate the same 
growth factor/cytokine cocktails as the MethoCult® reagents used by many cell 
therapy laboratories. ColonyGro™ is available in volumes of 100mL, sufficient for 
44 x 1mL duplicate samples. A total culture volume of only 2.5mL, including 10% 
cell volume is required for the assay. Colonies are counted after about 12 -14 days.

CAMEO™-4 is a miniaturized, methylcellulose CFU assay that also incorporates 
the same growth factor/cytokine cocktails as MethoCult® reagents. However, 
CAMEO™-4 also includes 50 cell culture dishes (sufficient for 50 samples), each 
of which is divided into 4 small wells. A total volume of only 0.6mL, including 
target cells, is prepared and 4 x 0.1mL dispensed into each of the 4 wells. Colony 
enumeration is performed after only 10 days

Both ColonyGro™ and CAMEO™-4 require an inverted microscope for colony 
enumeration.

The table below shows the catalog numbers for ColonyGro™ and CAMEO™-4 for the 
equivalent MethoCult® reagents. Also shown are the growth factor/cytokine cocktails 
used.

ColonyGro™ Reagents and CAMEO™-4 Assays for the 

Hematopoietic Cell Processing Laboratory 

ColonyGro™ 
Catalog Number

(100mL = 44 samples)

CAMEO™-4 
Catalog Number

(50 samples/kit)

Equivalent 
MethoCult® 

Reagent

Growth Factor/
Cytokine Cocktail

CFC-GEMM3-100H KC-GEMM3-50H H4435 EPO, GM-CSF, G-CSF, 
IL-3, IL-6, SCF, TPO*

CFC-GEM2-100H KC-GEM2-50H H4434 EPO, GM-CSF, IL-3, SCF

CFC-GEM3-100H KC-GEM3-50H H4034 EPO, GM-CSF, G-CSF, 
IL-3, SCF

CFC-GM1-100H KC-GM1-50H H4534 GM-CSF, IL-3, SCF

CFC-GEM2-100H KC-GM2-50H H4035 GM-CSF, G-CSF, IL-3, 
SCF

* Please note that thrombopoietin (TPO) is not included in the H4435 MethoCult® formulation and therefore no 
megakaryocytes are produced using H4435. The stem cell population detected using H4435 is more mature than that 
using ColonyGro™ or CAMEO™-4.

Try using ColonyGro™ or CAMEO™-4  to a larger number of samples 
at a competitive price.

Methylcellulose, 
Semi-Solid 

Medium
CFU Reagents 

and Assays 
for Cell Therapy
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Suspension Expansion Culture™ (SEC™) 
Technology

There are 3 main reasons for using a semi-solid medium, such as methylcellulose.

1.  A semi-solid medium has always been used to grow hematopoietic cells.

2.  The clonality of the cells needs to be tested, that is, whether the colonies are 
derived from single cells.

3.  The cells needs to differentiate and mature.

Since none of these reasons improve the quality and/or potency of the cellular 
therapeutic product administered to a patient, there is no legitimate reason for 
using a semi-solid medium assay. Couple this with the notorious difficulty of 
accurately dispensing a semi-solid medium, such as methylcellulose, and the 
high coefficients of variation produced, together with the lack of standards and 
controls, and these are excellent reasons for developing Suspension Expansion 
Culture™ (SEC™) Technology. 

SEC™ Technology was developed to help improve accuracy, reliability and 
reproducibility, and is the  key to all HemoGenix® instrument-based assays for 
hematopoietic cells (HALO® HemoLIGHT™ and HemoFLUOR™), as well as the basis 
for all CellExpand™ Master Mixes (see below). In addition to the aforementioned 
advantages, SEC™ Technology provides:

•  A 2 fold increase in assay sensitivity in 96-well cultures and a 4 fold increase in 
sensitivity in 384-well cultures (available for STEMpredict™ assays).

•  Increased accuracy allowing coefficients of variation to comply with FDA assay 
validation guidelines, which are 15% or less.

•  Cell-to-cell interaction allows the lag time to the onset of proliferation to be shortened 
by 24 hours.

•  Significant decrease in cell incubation time down to 5 days (3 days for STEMpredict™).

•  Use of normal pipettes and liquid handlers (robots) for dispensing.

CellExpand™ Master Mixes
CellExpand™ Master Mixes incorporate SEC™ Technology and are available either without or with 
a variety of individual or cocktails of growth factors and cytokines to stimulate the proliferation 
and expansion of different hematopoietic and lymphopoietic cell populations. CellExpand™ 
Master Mixes can be used for the expansion and production of large numbers of mature end 
cells. (Please note that CellExpand™ Master Mixes are for Research Use Only).

CellExpand™ Master Mixes are available in 10mL or 40mL volumes. Please see our online 
catalog for the complete list of CellExpand™ Master Mixes.

SEC™ Technology 
is the Key 

to Growing 
Hematopoietic 

Cells under 
Methylcellulose-
Free Conditions
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Stem Cell Proliferation Assay Readouts: 
Choose the readout that best suits your laboratory

The most important aspect of an assay is the readout or signal detection system 
that provides the results. The consequence of an incorrect readout can be a false 
interpretation and conclusion of the results.

The main property or characteristic of the stem cells, when used for transplantation 
purposes, is the ability to proliferate. Proliferation and differentiation are separate 
processes and although they may overlap, they cannot be measured using the 
same readout. Stem cells become determined, but do not differentiate. As a result, 
using a differentiation assay, such as the CFU assay, to detect stem cells is not the 
readout of choice. In addition, stem cells represent the lowest proportion of cells in 
an organ or tissue. It is therefore necessary to use the most sensitive assay readouts 
available. 

Stem cell proliferation, instrument-based, assay readouts can be of 3 types, namely, 
absorbance or colorimetric, fluorescence and bioluminescence. In terms of readout 
sensitivity: bioluminescence > fluorescence > absorbance.

With the exception of the CFU assay, all specialized cell therapy assays from 
HemoGenix® are multiwell-based and therefore require a plate reader to obtain 
the results. Most laboratories have an absorbance or fluorescence plate reader 
available.  The PCAEQ and PMT assays are available with an absorbance, fluorescence 
or bioluminescence readout. More specialized assays such as STEMpredict™, HALO®-
96 SPC-QC and HALO®-96 PQR/PRS are only available with a bioluminescence readout 
because these require the highest assay sensitivity possible.

The Absorbance Assay Readout
This assay readout measures the amount of soluble, yellow formazan by absorbance 
at 490nm produced by a MTS tetrazolium reduction reaction. This is similar to an MTT 
tetrazolium reduction, but does require a formazan solubilization step. Since the reduction 
of the tetrazolium compound requires active mitochondria, the readout is also a measure 
of metabolic cell viability. Only a single addition of 20μL is required to each well. The color 
reaction develops in 1-4 hours. The plates can be read and returned to the incubator during 
this time to allow the color to develop further.

Assays using an absorbance readout are usually the most cost-effective, but are also difficult to 
validate since there are no standards or controls.

The Fluorescence Assay Readout
The fluorescence assay readout detects live cell protease activity. Fluorescence is produced 
only when the GF-AFC (glycyl-phenylalanyl-aminofluorocoumarin) substrate is cleaved by the 
protease activity when it enters the cells to produce a fluorescence signal proportional to the 
number of living cells. In this case, 100μL of the reagent is added to each well and the signal 
allowed to develop between 30 minutes and 3 hours. A fluorescence plate reader with an 
excitation filter of 380-400nm and an emission filter of 505nm is required.

Like the absorbance readout, the fluorescence readout also detects metabolic viability. 
Fluorescence is 10-100 times more sensitive than absorbance. However, since standards and 
controls are not usually available, this assay cannot be properly standardized or validated. 

The Readout 
is the Most 
Important 

Aspect of Any 
Assay
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The Bioluminescence Assay Readout
Bioluminescence is luminescence produced by a biological, rather than a chemical 
(chemiluminescence) reaction. A luminescence signal is the most sensitive for all assay 
readouts, both radioactive and non-radioactive. The bioluminescence signal used for 
all HemoGenix® assays is designed to measure intracellular adenosine triphosphate 
(iATP) concentrations that are produced in the mitochondria of cells.

All cells produce iATP for their chemical energy. All viable cells produce iATP even 
when they are rest (basal level of iATP). If cells have a high metabolism (e.g. liver 
hepatocytes), they will be producing high levels of iATP. If cells are stimulated, their 
iATP increases manyfold. When cells proliferate, metabolism increases to produce  
iATP to accommodate for the proliferation process. If the cells are damaged or 
dying, any iATP produced will be too low to allow for the proliferation process to 
be initiated or sustained. Dead, non-viable cells do not produce iATP. Therefore, the 
cells chemical energy in the form of iATP is a direct measure of metabolic viability 
and correlates directly with the proliferation status of the cells (see figure on Page 
12). A summary of the ATP bioluminescence readout for cellular therapy assays is 
shown in the figure below.

As with measuring absorbance or fluorescence, a single addition of an ATP Enumeration 
Reagent is added to each well and the contents mixed. This releases the iATP, which acts as a 

limiting substrate for a luciferin/luciferase reaction. This reaction produces light in the form of a 
“glow” that is measured in a luminescence plate reader.

In contrast to absorbance, fluorescence and other luminescence assays, HemoGenix® developed 
Bioluminomics™ Technology in which an ATP standard and controls (included with every assay 
kit), allows the assay to be calibrated and standardized. The parameters of this Bioluminomics™ 
process allows the user to determine if the assay is working correctly prior to measuring any 
sample. Since every assay is calibrated and standardized, results can be directly compared 
between each sample over time without a normalization procedure. Another advantage 
of calibrating and standardizing the assay is that it can be validated at any time. This is not 
possible with any assay that does not include proper standards and controls. All HemoGenix® 
ATP bioluminescence assays have been validated according to FDA guidelines for Bioanalytical 
Method Validation. Although the user may need to validate the assay in-house, the validation 
performed by HemoGenix® allows the user to trust the results obtained from the assay.

 

The Principle of ATP Bioluminescence Readout for 
Cellular Therapy Assays

Intracellular ATP concentration correlates directly with:

ProliferationViability Cell Number

Released iATP + Luciferin + Luciferase = Bioluminescence

LIGHTATP Standard Curve 
& Controls
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Only a 
Bioluminescence 
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Can Provide 
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and 

Standardization
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CFU-Equivalent Progenitor Cell Assays: 
HALO®-96 PCAEQ, HemoFLUOR™-96 PCAEQ 
and HemoLIGHT™-96 PCAEQ

Only HemoGenix® provides the ability to compare a CFU assay directly with an 
equivalent, instrument-based assay. These CFU Progenitor Cell Equivalent Assays 
(PCAEQ) are easy to learn, fast to use and do not involve colony counting. In addition, 
PCAEQ assays have the following advantages:  

• They correlate with and therefore can replace the methylcellulose CFU assay.

• Non-subjective because they are all instrument-based.

• Incorporate the exact same growth factor/cytokine cocktails used in 
MethoCult® reagents.

• Use SEC™ Technology for accurate, easy and rapid setup using normal 
pipettes.

• Assays are available for any laboratory plate reader.

• Provide results within 5 days (compared to 14 days for the CFU assay), but can 
be extended to 7 days depending on work schedule.

• Provide results that allow acceptance/rejection values to be established in-
house based on the viability and ability of cells to proliferate.

• Incorporate everything needed to culture and enumerate the results, including 
96-well culture plates. Only the sample cells are required adjusted to the correct 
working cell concentration.

The diagram below compares HALO®-96 PCAEQ assay with the MethoCult® equivalent of 
the CAMEO™-4 CFU assay using cord blood cells. (see Page 7). The ATP results are shown 
on the left Y-axis, while colony counts are shown on the right Y-axis. Notice the similar 
pattern of results for the ATP and CFU for each growth factor cocktail formulation used. 
The colony counts were enumerated twice, first at 7 days and then at 10 days. Also notice 
that there is little difference between the colony counts on both days. 

To Replace the 
CFU Assay, 
Compare  

Results to a 
PCAEQ Assay

Comparison Between HALO®-96 PCAEQ and CAMEO™-4 for Cord Blood
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This is because once a colony has been formed, the number of colonies does not increase 
with time; they just increase in size. In contrast, the ATP increases exponentially until 
about day 10 of culture. This is entirely due to the increase in cell proliferation with 
time. After 10 days, cell differentiation takes over from proliferation.

The graph below shows the direct correlation between the CFU assay (CAMEO™-4) 
and HALO®-96 PCAEQ (PCA5), and demonstrates that HALO® is not only a substitute, 
but can completely replace the CFU assay in the cell therapy laboratory.

PCAEQ Assay Kits Available

Assay Kit Catalog Numbers

HALO-96 
PCAEQ

HemoFLUOR- 
96 PCAEQ

Hemo-
LIGHT-96 

PCAEQ

Plates/
Kit

Samples/
Kit

Equivalent 
MethoCult® 

Reagent

Growth 
Factor Cock-

tail

K2-PCA5-1
K2-PCA5-2
K2-PCA5-4

K5-PCA5-1
K5-PCA5-2
K5-PCA5-4

K4-PCA5-1
K4-PCA5-2
K4-PCA5-4

1
2
4

16
32
64

H4435
(H84435)

“Enriched”

EPO,GM-CSF,G-
CSF, IL-3, IL-6, 
SCF + TPO (#)

K2-PCA1-1
K2-PCA1-2
K2-PCA1-4

K5-PCA1-1
K5-PCA1-2
K5-PCA1-4

K4-PCA1-1
K4-PCA1-2
K4-PCA1-4

1
2
4

16
32
64

H4434
“Classic”

EPO, GM-CSF, 
IL-3, SCF

K2-PCA2-1
K2-PCA2-2
K2-PCA2-4

K5-PCA2-1
K5-PCA2-2
K5-PCA2-4

K4-PCA2-1
K4-PCA2-2
K4-PCA2-4

1
2
4

16
32
64

H4034
(H84434)

“Optimum”

EPO, GM-CSF, 
G-CSF, IL-3, 
SCF

K2-PCA3-1
K2-PCA3-2
K2-PCA3-4

K5-PCA3-1
K5-PCA3-2
K5-PCA3-4

K4-PCA3-1
K4-PCA3-2
K4-PCA3-4

1
2
4

16
32
64

H4534
“Classic”

GM-CSF, IL-3, 
SCF

K2-PCA4-1
K2-PCA4-2
K2-PCA4-4

K5-PCA4-1
K5-PCA4-2
K5-PCA4-4

K4-PCA4-1
K4-PCA4-2
K4-PCA4-4

1
2
4

16
32
64

H4035
“Optimum”

GM-CSF, G-CSF, 
IL-3, SCF

(#) denotes that the MethoCult® product does not contain thrombopoietin (TPO) and therefore megakaryocytes are 
not produced. As a result, the H4435 “Enriched” does not the detect CFC-GEMM stem cell population, but rather a more 
mature stem cell population.

Start the change to non-subjective, instrument-based assays today.
Contact HemoGenix® for more information and visit the HemoGenix® 

YouTube Channel to see how a PCAEQ assay is performed.

Correlation between the CFU Assay on Day 10 and
HALO®-96 PCAEQ on Day 5 of Culture for Cord Blood
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The Properties of Stem Cells that Define 
“Quality” and Potency 

Without stem cells, no engraftment and reconstitution after transplantation with 
cord blood, mobilized peripheral blood or bone marrow will occur. At the present 
time, the characteristics of stem cells that can predict engraftment are not detected. 
This can be easily rectified if the stem cell property of “proliferation” is measured.  

There are two important stem cell proliferation parameters. The first is proliferation 
ability, which measures the “quality” of the stem cell population at a specific cell dose 
and point in time. The second property is proliferation capacity or potential that is 
directly related to both the degree of stem cell self-renewal and the primitiveness 
or “stemness” of the stem cells in the product (see the diagram below). The greater 
the proliferation capacity, the greater the degree of self-renewal, the more primitive 
the stem cell and the greater its potency.

Since “quality” and potency are based entirely on the proliferation characteristics 
of the stem cells, only assays that measure stem cell proliferation can be used to 
determine these parameters.

Only 
Proliferation 

Assays can 
be used to 
determine 
Stem Cell 

“Quality” and 
Potency

PROLIFERATION

PROLIFERATION
CAPACITY

DIFFERENTIATION

MATURATION
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SELF-RENEWAL POTENCY

B-CFCT-CFC

BFU-E 1GM-CFC 1 (2)
Mk-CFC 1

LTC-IC
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Stem cell determination
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Predicting Stem Cell “Quality”:
STEMpredict™ and STEMpredict™ HT

When cord blood units are collected, they are usually red blood cell reduced 
and the remaining cells cryopreserved within 48 hours. Besides tests for sterility, 
histocompatability and infectious diseases, other basic tests on the fresh cells 
including total nucleated cell (TNC) count and viable CD34 count are used to 
determine if the cord blood unit can be banked for potential transplantation 
purposes. Cord blood banks will also perform a CFU assay at this stage. However, 
the latter does not provide results for 14 days and none of the tests actually 
measure the viable, proliferation functionality of the stem cells so there is no 
measure of potential stem cell growth.

STEMpredict™ is a specialized HALO® assay that is completed in just 3 days. 
STEMpredict™ determines the ratio between the induced growth of stem cells and 
a background control. This ratio must be 1.5 or greater (see diagram below). The 
results predict if the stem cells in the unit will exhibit sufficient functional “quality” 
to sustain proliferation at a later time point. It has been estimated that up to 75% 
of all cord blood units stored in the U.S. will be unusable because TNC and CD34 
do not predict functional information. STEMpredict™ can help rectify this situation.

The same procedure and analysis can be used after each collection of mobilized peripheral 
blood.

STEMpredict™ HT is the only cell therapy assay that can be performed in high-throughput 
mode using 384-well plates to test large numbers of cord blood units.

STEMpredict™ Assay Kits Available

Catalog Number Plate Format No. of Plate/Kit No. of Samples/Kit

K2-SP-1 96-well 1 8

K2-SP-2 96-well 2 16

K2-SP-4 96-well 4 32

K3-SP-1 384-well 1 32

K3-SP-2 384-well 2 64

K3-SP-4 384-well 4 128

See the STEMpredict™ Assay on the HemoGenix® YouTube Channel

STEMpredict™ for Umbilical Cord Blood Stem Cells
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Stem and Progenitor Cell Quality Control 
Assay:
HALO®-96 SPC-QC

Stem cell “quality” is defined as the proliferation ability of stem cells at a specific cell 
dose and point in time. In contrast to STEMpredict™, HALO®-96 SPC-QC is used to 
determine whether stem cell “quality” has changed before and after a particular 
procedure. Examples include, but are not limited to:

• Prior to cryopreservation and after thawing of a cord blood unit to determine 
the correct cryoprotectant, its concentration or other reagent as well as the 
actual freezing procedure.

• The method of red blood cell reduction for processing cord blood units.

• Equipment used for red blood cell reduction or cell separation.

• The bags or other containers for storing cells.

• Stability of a stem cell therapy product.

• Gene targeting.

• Culture and expansion of stem cells in vitro and in bioreactors.

By using HALO®-96 SPC-QC, procedures can be optimized, and, if necessary, changed 
and validated so that stem cell loss is kept at a minimum and stem cell “quality” is 
maintained. Since HALO®-96 SPC-QC, like all ATP bioluminescence assays, is calibrated 
and standardized, results before and after a procedure or method can be directly 
compared without having to normalize results.

HALO®-96 SPC-QC is a 96-well plate assay available to test the primitive hematopoietic 
stem cell (CFC-GEMM) or both the CFC-GEMM and the primitive lympho-hematopoietic 
stem cell, (HPP-SP). See Page 13.

HALO®-96 SPC-QC is completed in just 5 days. However, the assay can be extended to 7 
days, resulting in a 3 fold increase in assay sensitivity.

HALO®-96 SPC-QC Assay Kits Available

Catalog No. Stem Cell Detected No. of Plates/Kit No. of Samples/Kit
K2-1QC-1 CFC-GEMM 1 16

K2-1QC-2 CFC-GEMM 2 32

K2-1QC-4 CFC-GEMM 4 64

K2-2QC-2 CFC-GEMM + HPP-SP 2 16

K2-2QC-4 CFC-GEMM + HPP-SP 4 32

Ensure that your cell processing procedures and methods are fully 
optimized to maintain stem cell “quality”.

Contact HemoGenix® for more information.

A Stem Cell 
Quality Control 

Assay with a FDA 
Master File
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Potency, Quality and Release Assays for 
Hematopoietic Stem Cells:
HALO®-96 PQR and HALO®-96 PRS 

Potency can be defined as the quantitative and validated measure of biological 
activity of the “active” ingredients or components of a product, which, when 
administered, produce the intended effect or response.

For a stem cell therapeutic, the “active” ingredients or components are the stem 
cells.

To measure potency, the potency ratio must be calculated. This can only be 
performed by comparing the sample with unknown potency to a reference 
standard of known potency.

To measure potency, a dose response of both the sample and the reference 
standard is required and the assay must be validated. This usually precludes all 
assays that do not incorporate standards and controls, since these are a regulatory 
requirement for assay validation. 

For cellular therapy involving the transplantation of hematopoietic cells, the 
intended effect produced by the “active” constituents is the process of engraftment. 
Within the hematopoietic transplantation community, the term “potency” is often 
misconstrued to imply that potency must correlate with the clinical outcome often 
considered as “time to engraftment”. Potency must correlate with the response, 
which need not be, and rarely is, the clinical outcome. Thus, stem cell potency is the  

engraftment potential and correlates with the engraftment. The clinical outcome of 
“time to engraftment” is part of early reconstitution and requires cell differentiation. It 
is downstream from the original response event of engraftment.

The results from a potency assay must also allow the product to be released for use. A 
potency assay for a stem cell therapeutic is probably the most complex of all cell therapy 

assays, since it must provide a considerable amount of information to allow the transplant 
physician to use the product.

 Measuring potency can be considered a 2-step process. It is first necessary to establish an 
in-house reference standard. This is accomplished using HALO®-96 PRS which includes 

HALO®-96 PQR is 
the Only Potency 

Assay that 
Complies with 
FDA Potency 
Regulations
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a frozen vial of umbilical cord blood, mobilized peripheral blood or bone marrow that 
can be used to compare an in-house batch of the same material. This batch is prepared, 
aliquoted and frozen.

Once this primary reference standard batch has been established all other potency 
assays can be performed using HALO®-96 PQR. In other words, HALO®-96 PRS need 
only be used once for a specific tissue to establish the primary reference standard for 
that tissue.

Regardless of whether a reference standard or sample is established or tested, 
respectively, the process of determining the potency ratio is the same. A minimum 
3-point cell dose response is performed for at least 2 hematopoietic stem cell 
populations, namely CFC-GEMM and HPP-SP, for both the reference standard and 
sample. After measuring the iATP concentration, a linear regression is calculated 
for both cell populations from the reference standard and sample. The slope of the 
sample linear regression cell dose response for each population is then compared 
to that of the reference standard. This calculation gives the potency ratio. This is 
shown in the graph on the opposite page (Page 16), where stem cell “quality” or 
proliferation ability is provide by the iATP concentrations at a specific cell dose, in 
this case 5,000 cells/well.

The second step is to determine if the stem cell product can be released for use. 
This is determined by both the potency ratio and “quality” for both stem cell 
populations as shown in the graph below.

The potency of the reference standard is always 1. As seen, the potency ratio for both sample 
stem cell populations is greater than 1. The acceptance value for stem cell “quality” must be 
0.04μM iATP or greater. Both sample stem cell populations demonstrate high proliferation ability 
or “quality” . Combining both these parameters indicates that the sample can be released for use 
and would be predicted to engraft in the patient. 

Measurement of potency should be performed on a sample of the cells just prior to 
transplantation. The potency of a cord blood unit would be performed on a segment used 
for confirmatory testing. The potency of mobilized peripheral blood might be performed on 
a pooled unit of several collections or on each collection individually. Bone marrow cells are 
usually harvested and transplanted on the same day. Performing a potency assay in this case 
would be retrospective procedure.

Stem Cell Potency and "Quality" for Release of the Cord Blood Unit
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HALO®-96 PQR is the only hematopoietic stem cell potency assay that complies with 
FDA regulations for a potency assay. A Master File for HALO®-96 PQR is available at FDA 
and can be referenced in a Biologics License Application (BLA) or IND. Please contact 
HemoGenix® for more information.

Like all HemoGenix® ATP bioluminescence assays, everything is included in the 
HALO®-96 PQR or PRS assay kit. All that is required are the cells adjusted to the correct 
working concentration for addition to the HALO® Master Mixes.

        HALO®-96 PQR Assay Kits Available

Catalog No. Stem Cell 
Populations 
Measured

No. of Plates/
Kit

No. of Sample/
Kit

K2-PQR-1 CFC-GEMM + 
HPP-SP

1 1

K2-PQR-2 CFC-GEMM + 
HPP-SP

2 2-3

K2-PQR-4 CFC-GEMM + 
HPP-SP

4 4-6

Please see the HemoGenix® online catalog for HALO®-96 PRS Assay Kits.

If you have questions regarding potency, talk to the 
Potency Experts at HemoGenix®. 

Also consider viewing the 4 presentations on potency and 
performing a assay on the Hemogenix® YouTube Channel.
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Patient Monitoring After Transplantation 
Assays: 
HALO®-96 PMT, HemoFLUOR™-96 PMT 
and HemoLIGHT™-96 PMT

After transplantation, it is necessary to determine the clinical outcome; that is if 
engraftment has taken place and whether short- and long-term hematopoietic 
and immune reconstitution has occurred. HALO®-96 PMT has been designed to 
determine these parameters.

Clinical outcome is time to engraftment and determined using HALO®-96 PMT 
for the BFU-E population for red blood cell engraftment, the GM-CFC population 
for neutrophil engraftment and the Mk-CFC for platelet engraftment.  Compared 
to the CFU assay, which takes 12-14 days to obtain results and in many cases is 
retrospective, HALO®-96 PMT takes only 5 days, and therefore provides a predictive 
outlook as to whether engraftment will take place.

HALO®-96 PMT Assays to Predict Time to Engraftment

Catalog No. Cell Population Readout No. of Plates/
Kit

No. of Sample/
Kit

K2-GMPMT-1 GM-CFC Bioluminescence 1 16

K2-BPMT-1 BFU-E Bioluminescence 1 16

K2-MkPMT-1 Mk-CFC Bioluminescence 1 16

K5-GMPMT-1 GM-CFC Fluorescence 1 16

K5-BPMT-1 BFU-E Fluorescence 1 16

K5-MkPMT-1 Mk-CFC Fluorescence 1 16

K4-GMPMT-1 GM-CFC Absorbance 1 16

K4-BPMT-1 BFU-E Absorbance 1 16

K4-MkPMT-1 Mk-CFC Absorbance 1 16

To determine reconstitution of the hematopoietic and immune systems, PMT “Global” 
assays are available that can detect and measure 4, 5 or 7 different stem and progenitor cell 
populations simultaneously.

“Global” 4-Population assays detect: CFC-GEMM, BFU-E, GM-CFC and Mk-CFC.

“Global” 5-Population assays detect: HPP-SP, CFC-GEMM, BFU-E, GM-CFC and Mk-CFC.

“Global” 7-Population assays detect: HPP-SP, CFC-GEMM, BFU-E, GM-CFC. Mk-CFC, T-CFC and 
B-CFC.

Time to 
Engraftment

and
Patient Monitoring 

after 
Transplantation
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All “global” assays include a background control.

HALO®-96 PMT “Global” Patient Reconstitution Assays

Catalog No. “Global” Assay 
Type

Readout No. of Plates/
Kit

No. of Sample/
Kit(#)

K2-4PMT-5 4-Population Bioluminescence 5 16

K2-5PMT-6 5-Population Bioluminescence 6 16

K2-7PMT-8 7-Population Bioluminescence 8 16

K5-4PMT-5 4-Population Fluorescence 5 16

K5-5PMT-6 5-Population Fluorescence 6 16

K5-7PMT-8 7-Population Fluorescence 8 16

K4-4PMT-5 4-Population Absorbance 5 16

K4-5PMT-6 5-Population Absorbance 6 16

K4-7PMT-8 7-Population Absorbance 8 16

(#) These assay kits are designed to measure 16 samples for each cell population/kit at 6 replicates/
sample.

Contact HemoGenix® for more information on how you can 
monitor patients after treatment.

Visit the HemoGenix® YouTube Channel to see how these assays 
are performed.
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Assays for Immune Cell Function

Lymphocyte Proliferation Assays:
ImmunoGlo™-96, ImmunoFluor™-96 
and ImmunoLight™-96

There are many applications in which functionality and lymphocyte proliferation 
must be determined for a cellular therapeutic product. These include:

• Non-radioactive immune cell testing.

• Lymphocyte activation.

• Testing unprimed T-cells in the presence of antibodies, enterotoxins, 
mitogens etc.

• Cellular immune response studies.

• Single-cell T-lymphocyte cloning studies.

• Testing samples for Donor Lymphocyte Infusion (DLI) for stimulation/
induction prior to use.

• Effect of accessory (non T-cells) on T cell induction.

• Effect of co-stimulators.

• Effect of epitope sequences and novel peptides or proteins.

• Response of primed T-cells in vitro.

• Immunotoxicity studies.

These assays can be multiplexed with other assay readouts such as flow cytometry to 
determine the response of specific immune cell populations.

ImmunoAssay™-96 Kits Available

Immuno-
Assay™

Catalog No. Readout No. of Plates/
Kit

No. of Sample/
Kit

ImmunoGlo™ KM1-LPA-1 Bioluminescence 1 16-24

ImmunoGlo™ KM1-LPA-2 Bioluminescence 2 32-48

ImmunoGlo™ KM1-LPA-4 Bioluminescence 4 64-96

ImmunoFluor™ KM2-LPA-1 Fluorescence 1 16-24

ImmunoFluor™ KM2-LPA-2 Fluorescence 2 32-48

ImmunoFluor™ KM2-LPA-4 Fluorescence 4 64-96

ImmunoLight™ KM3-LPA-1 Absorbance 1 16-24

ImmunoLight™ KM3-LPA-2 Absorbance 2 32-48

ImmunoLight™ KM3-LPA-4 Absorbance 4 64-96

All ImmunoGlo™-96 assay kits include standards and controls to calibrate and standardize the 
assay, thereby allowing results to be directly compared without normalization.

Immune Cell 
Functionality 

and Lymphocyte 
Proliferation

Assays
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Mixed Lymphocyte Culture (MLC) or 
Reaction (MLR) Assays: 
ImmunoGlo™-MLC, ImmunoFluor™-MLC 
and ImmunoLight™-MLC

Mixed lymphocyte culture (MLC) or mixed lymphocyte reaction (MLR) assays are 
used to determine the interaction between lymphocytes. Applications include, but 
are not limited to:

•  Non-radioactive mixed lymphocyte cultures.

•  One-way MLC/MLR.

•  Two-way MLC/MLR.

•  Allogeneic mixed lymphocyte cultures.

•  Cellular immune response.

•  Dendritic cell interactions.

•  Mesenchymal stem cell (MSC) interactions.

•  Agents that activate/supress MLC/MLR.

All ImmunoAssay™-MLC kits can be used for both 1- way and 2-way MLC/MLR assays. 
Each kit contains mitomycin-C to inhibit simulator cell proliferation.

ImmunoAssay™-MLC Kits Available

Immuno-
Assay™

Catalog No. Readout No. of Plates/
Kit

No. of Sample/
Kit

ImmunoGlo™ KM1-MLC-1 Bioluminescence 1 16-24

ImmunoGlo™ KM1-MLC-2 Bioluminescence 2 32-48

ImmunoGlo™ KM1-MLC-4 Bioluminescence 4 64-96

ImmunoFluor™ KM2-MLC-1 Fluorescence 1 16-24

ImmunoFluor™ KM2-MLC-2 Fluorescence 2 32-48

ImmunoFluor™ KM2-MLC-4 Fluorescence 4 64-96

ImmunoLight™ KM3-MLC-1 Absorbance 1 16-24

ImmunoLight™ KM3-MLC-2 Absorbance 2 32-48

ImmunoLight™ KM3-MLC-4 Absorbance 4 64-96

All ImmunoGlo™-96 assay kits include standards and controls to calibrate and standardize the 
assay, thereby allowing results to be directly compared without normalization.

Non-Radioactive 
Mixed Lymphocyte 

Culture (MLC) 
Assays
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Assays for Regenerative Medicine 
Applications

The mesenchymal stem or stromal cell (MSC) has, in recent years, become the 
center of regenerative medicine. Mesenchymal stem cells are usually identified 
by the membrane expression markers CD73 (SH-3/4), CD105 (endoglin or SH-
2), CD90 (Thy-1) and CD44, all detected by flow cytometry. This 4-marker panel 
is present on fibroblasts and stromal cells. The MSC population, when viewed 
under the microscope, is fibroblastoid in nature. In addition, MSCs, like fibroblasts, 
adhere to growth surfaces. These features, together with the lack of membrane 
expression markers such as CD45, CD34, CD14 and HLA-DR, and the ability of 
MSCs to differentiate into osteoblasts, adipocytes and chondrocytes, represent 
the minimum criteria for defining a mesenchymal stem cell. In fact, MSCs have the 
capacity for differentiating into other cell lineages as shown in the diagram below.

In the 1970s, Friedenstein and his coworkers developed a clonogenic fibroblast precursor assay 
similar to the colony-forming unit/cell assay for hematopoietic cells. The cell giving rise to these 
colonies was termed the colony-forming unit - fibroblast or CFU-F. The CFU-F assay has, like the 
CFU/CFC assay, been “grandfathered” into many aspects of the MSC and regenerative medicine 
field because it has been the only functional assay available. Unlike the CFU/CFC assay, however, 
the cells that produce colonies continue to proliferate and expand on an adhesive surface, 
until the colonies grow together and become confluent. As a result, counting CFU-F -derived 
colonies is a time-dependent process. Coupled with the apparent heterogeneity of the CFU-F 
population that demonstrate widely different proliferation abilities and potentials, it becomes 
quite difficult to standardize the assay so that colonies are always counted on the same day.

Mature Functional MSC-Derived Cells
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Since the MSC / CFU-F compartment of the system is, under in vitro conditions, an 
actively proliferating system, it follows that assays that can quantitatively measure 
proliferation would provide a more rapid, accurate, sensitive and standardized manner 
of measuring MSC / CFU-F functionality. 

For basic MSC research in the regenerative medicine field, proliferation assays are 
available with bioluminescence, fluorescence or absorbance readouts. For MSC 
processing to develop clinical protocols, MSCGlo™-96 HuQC is available. If an MSC 
clinical product is being used, it is usually required to determine the potency prior to 
administration. MSCGlo™-96 PQR was designed for that specific purpose.

Assays Available for Different Stages of 
MSC Regenerative Medicine Applications
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Mesenchymal Stem Cell Proliferation 
Assays:
MSCGlo™-96, MSCFluor™-96 and 
MSCLight™-96 Research 
The CFU-F assay is a clonal, proliferation assay for MSCs. However, this involves 
subjectively counting colonies using an inverted microscope. If the colonies are 
left to grow too long, partial confluency may occur making it extremely difficult to 
quantify the results with accuracy.

MSCGlo™-96, MSCFluor™-96 and MSCLight™-96 Research remove the subjectivity 
from the assay completely and provide results that are otherwise impossible to 
obtain. These kits provide everything needed to culture the cells and enumerate 
MSC proliferation, functionality and metabolic viability. The assays allow any 
available laboratory plate reader to be used. MSCGlo™-96 has the additional ability 
to be calibrated and standardized thereby allowing results to be directly compared 
using MSCs from any source, and at any point in passage and expansion, over time 
without normalization of the results. Also included with these assay kits is MSCGro™ 
medium. This medium outperforms virtually all other commercially available media 
and is available as low serum, serum free or humanized formulations.

Cells can be grown directly in the 96-well plates provided with the kits or can be 
passaged and expanded using the user’s own protocols. When the cells are passaged, 
a small aliquot is used to measure the proliferation status. If cells are cultured directly 
in the plates provided, the proliferation assay can be multiplexed with flow cytometry 
or other readouts so as to provide a wealth of information from the same sample. 
For MSCFluor™-96, labeling the cells with additional membrane markers can be 
performed on the same cells after the proliferation of the cells has been determined. 
For MSCGlo™-96 and MSCLight™-96, extra replicate wells are setup to perform this 
additional step. MSCGlo™-96, MSCFluor™-96 and MSCLight™-96 applications include:

• Studying stromal cell applications.

• MSC self-renewal and differentiation capability. (MSCGro™ Differentiation Medium is 
available for studying osteogenesis, adipogenesis and chondrogenesis).

• Determine the effects of growth factors, cytokines and other factors.

• MSC expansion growth and kinetics.

• MSC gene targeting. 

MSCGlo™-96 
Catalog Nos.

MSCFluor™ 
-96 Catalog 

Nos.

MSCLight™-96 
Catalog Nos.

MSCGro™ 
Medium 

Formulation

No. of Plates/
Kit

No. of 
Sample/Kit

KLMC-LS-1 KMCF-LS-1 KMCL-LS-1 Low serum 1 16

KLMC-LS-2 KMCF-LS-2 KMCL-LS-2 Low serum 2 32

KLMC-LS-4 KMCF-LS-4 KMCL-LS-4 Low serum 4 64

KLMC-SF-1 KMCF-SF-1 KMCL-SF-1 Serum free 1 16

KLMC-SF-2 KMCF-SF-2 KMCL-SF-2 Serum free 2 32

KLMC-SF-4 KMCF-SF-4 KMCL-SF-4 Serum free 4 64

KLMC-HM-1 KMCF-HM-1 KMCL-HM-1 Humanized 1 16

KLMC-HM-2 KMCF-HM-2 KMCL-HM-2 Humanized 2 32

KLMC-HM-4 KMCF-HM-4 KMCL-HM-4 Humanized 4 64

Instrument-
Based MSC 

Proliferation 
Assays that Can 
be Multiplexed 

with Flow 
Cytometry
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Mesenchymal Stem Cell Quality Control:
MSCGlo™-96 HuQC 

Stem cell “quality” is defined as the proliferation ability of cells at a specific cell dose 
and point in time. Mesenchymal stem cells (MSC) are now used in a multitude of 
different regenerative medicine regimen. During these procedures, the cells may 
be treated or manipulated in such a way as to change their “quality” and stability. 
MSCGlo™-HuQC was designed to help optimized such procedures. Like all ATP 
bioluminescence assays from HemoGenix®, MSCGlo™-HuQC can be multiplexed 
with other assay readouts, such as flow cytometry. By increasing the number of 
replicate wells, one set of wells can be used to determine proliferation ability, while 
the cells from the remaining wells can be either pooled or the cells in individual 
wells labeled and their phenotype analyzed.

MSCGlo™-HuQC assays are available with either low serum, serum-free or 
humanized formulations of high performance MSCGro™ Medium. The assay kits 
also include standards and controls that allow calibration and standardization 
so that results can be directly compare for different samples, before and after a 
procedure.

MSCGlo™-96 HuQC Assay Kits Available

Catalog No. MSCGro™ 
Medium 

Formulation

No. of Plates/
Kit

No. of Sample/
Kit

KLMC-LSQC-1 Low serum 1 16

KLMC-LSQC-2 Low serum 2 32

KLMC-LSQC-4 Low serum 4 64

KLMC-SFQC-1 Serum free 1 16

KLMC-SFQC-2 Serum free 2 32

KLMC-SFQC-4 Serum free 4 64

KLMC-HMQC-1 Humanized 1 16

KLMC-HMQC-2 Humanized 2 32

KLMC-HMQC-4 Humanized 4 64

The equivalent hematopoietic cellular therapy assay is HALO®-96 SPC-QC.

Mesenchymal 
Stem Cell (MSC) 
Quality Control



Changing the Paradigm • Changing the Paradigm • Changing the Paradigm

info@hemogenix.com 27 www.hemogenix.com

Potency, Quality and Release Assays for 
Mesenchymal Stem Cells:
MSCGlo™-96 PQR and MSCGlo™-96 PRS

Potency can be defined as the quantitative and validated measure of biological 
activity of the “active” ingredients or components of a product, which, when 
administered, produces the intended effect or response.

For a stem cell therapeutic, the “active” ingredients or components are the stem 
cells. However, unlike the lympho-hematopoietic system (see Page 16), it is difficult 
to identify  individual MSC populations based on their response to different growth 
factor/cytokine cocktails. It is therefore more difficult to differentiate primitive form 
mature MSC populations. 

To measure potency, the potency ratio must be calculated. This can only be 
performed by comparing the sample with unknown potency to a reference 
standard of known potency. The MSCGlo™-96 PRS assay kit is used to establish 
in-house reference standards of MSCs derived from different tissues, e.g. bone 
marrow, cord blood etc. The MSCGlo™-96 PRS need only be used once to establish 
the first or primary reference standard. To establish secondary or tertiary reference 
standards, MSCGlo™-96 PQR can be used.

To measure potency, a dose response of both the sample and the reference standard 
is required and the assay must be validated. This usually precludes all assays that do 
not incorporate standards and controls, such as the CFU-F assay, since these are a 
regulatory requirements for assay validation.

MSCGlo™-96 PQR Assay Kits Available

Catalog No. MSCGro™ 
Medium 

Formulation

MSC Source No. of Plates/
Kit

No. of Sample/
Kit(#)

KLMC-LSP-1 Low serum Any 1 Maximum 3

KLMC-LSP-2 Low serum Any 2 Maximum 7

KLMC-SFP-1 Serum free Any 1 Maximum 3

KLMC-SFP-2 Serum free Any 2 Maximum 7

KLMC-HMP-1 Humanized Any 1 Maximum 3

KLMC-HMP-2 Humanized Any 2 Maximum 7

(#) The maximum number is the number of samples plus a reference standard

Please refer to the HemoGenix® online catalog for HALO®-96 PRS assays.

Mesenchymal 
Stem Cell (MSC) 
Potency Assays



Please visit our website at www.hemogenix.com for detailed 
information on all assays described in this brochure. For 
U.S. customers, online ordering of assay kits is available. For 
customers abroad, please contact Hemogenix® directly for 
pricing or contact one of our distributors.
HemoGenix® accepts purchase orders and Visa or 
MasterCard for its assay kit products and accessories.

HemoGenix® and HALO® are registered trademarks of HemoGenix®. 
CAMEO™-96 STD is a trademark of HemoGenix®.

HALO® is protected by US patents 7354729, 7354730 and other US and 
international patents pending.

HemoGenix®, Inc.
1485 Garden of the Gods Rd., Suite. 152

Colorado Springs, CO 80907, U.S.A.

Tel: 719-264-6250
Fax: 719-264-6253

Toll Free:

888-hemotox
(888-436-6869)

info@hemogenix.com

www.hemogenix.com
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