
 
QUANTUM SIMPLY CELLULAR KIT 
Product Numbers QSC-20 AND QSC-100 
Storage Temperature 2-8 °C. Do Not Freeze 
 

TECHNICAL BULLETIN
 

 
Product Description 
The Quantum Simply Cellular Kit provides a convenient 
method for the quantitation of specific antibody binding 
sites per cell by flow cytometry.  When the microbeads 
are labeled with a specific antibody, by direct or indirect 
staining protocol, they can serve as a set of standards 
to calibrate the fluorescence scale of the flow cytometer 
in units of Antibody Binding Capacity (ABC).  ABC is 
the number of antibodies bound per cell or microbead. 
The QuickCal software (sold separately) can process 
data from any cytometer.  Using the QuickCal Data 
Diskette (provided), the program is designed to 
automatically construct a calibration curve for the 
specific reagent used and derive ABC values for the 
cell unknowns.  See the attached example of a 
QuickCal Calibration Report.  The calibration data from 
the Quantum Simply Cellular microbeads are stored in 
a database that can be used to monitor instrument 
performance over time.  In addition, Quantum Simply 
Cellular microbeads can be used as universal 
standards for compensation adjustments involving any 
combination of fluorochromes. 
 
The quantitative aspects of flow cytometry fluorescence 
intensity (FI) data are not being fully utilized.  
Contributing factors are instrument and reagent 
variation between manufacturers, absence of a 
standard setup and calibration procedure, variations in 
sample preparation, and data analysis.  In addition, the 
absence of a unified scale or unit of FI measurement 
has hindered comparisons of FI data.  As a result, the 
most common use of FI measurement is limited to 
determining the percent "positive" or "negative" cells in 
any particular population.  In practice, negative cells are 
often arbitrarily defined as cells that are not brighter 
than those stained with an appropriate negative control 
reagent.  Valuable information is lost when the relative 
intensities of positive cell populations, as in CD8 dim 
and CD8 bright lymphocytes, are not considered.  Such 
intensity differences may be characteristic of a specific 
subpopulation (e.g., CD8 dim, CD3- cells are natural 
killers, whereas CD8 bright, CD3+ cells are cytotoxic T 
lymphocytes).  Moreover, these characteristics may 
change in disease states, as in the up-regulation of 
CD4 on monocytes in patients with AIDS.  Furthermore, 

there are cell surface antigens whose expression is not 
regulated in an all or none fashion, but rather are 
inducible and follow a dose dependent response to a 
stimulus, in a time dependent manner, exhibiting a 
continuum of fluorescence intensity.  Clearly, 
fluorescence intensity quantitation will significantly 
enhance the value of flow cytometry for routine clinical 
reporting, as well as for research into pathophysiology 
and other basic biological questions.  The Quantum 
Simply Cellular Kit is designed for the quantitative 
measurement of FI in flow cytometry in ABC units. 
 
Components  
C 8317 - Quantum Simply Cellular Microbeads,  
20 tests or 100 tests    
 
Quantum Simply Cellular is a mixture of four highly 
uniform microbead populations which differ by their 
incremental capacities to bind mouse immunoglobulin. 
A non-binding population of microbeads is included to 
serve as a negative control indicating the detection limit 
of the cytometer.  The binding capacities of the four 
populations are derived from covalently bound goat 
anti-mouse polyclonal antibodies which have balanced 
reactivities against mouse IgG1, IgG2a, and IgG2b 
isotypes.  The microbeads are approximately the size of 
human peripheral blood lymphocytes.  They are 
suspended at an approximate concentration of 2 x 106  
beads per ml in phosphate buffered saline containing 
surfactants and 0.1% sodium azide as preservative. 
 
Q 2129 - QuickCal Data Diskette   
 
QuickCal Data Diskette containins lot specific 
information, namely the ABC assignments for each of 
the four microbead populations, and is provided with 
every Quantum Simply Cellular product.  It must be 
used in conjunction with QuickCal software version 2.1 
(sold separately).  QuickCal software version 2.1 is 
available for both Windows 95 and Macintosh 
platforms.  Since most programs run faster when 
installed on the hard disk of computers, it is 
recommended that the Q-BXXXXX directory be 
manually copied from the floppy disk to the hard disk. 



To open the QuickCal Data diskette go to the File Menu 
on the QuickCal software version 2.1 and select  
Q-BXXXXX directory.  
 
The program permits convenient calibration of the flow 
cytometer by plotting the regression line of the ABC's of 
the microbeads against the corresponding peak 
channels.  ABC values of the unknowns are derived 
from this calibration curve.  The values of the unknowns 
and instrument performance parameters, including 
Average Residual %, Coefficient of Response, ABC 
threshold and zero channel value, can be printed in a 
hardcopy report.   
 
Precautions and Disclaimer  
Due to sodium azide content, a material safety data 
sheet (MSDS) for this product has been sent to the 
attention of the safety officer of your institution. Consult 
the MSDS for information regarding hazards and safe 
handling practices. 
 
Storage/Stability  
Store Quantum Simply Cellular microbeads at 2-8 °C.  
Do Not Freeze. 
Remove QuickCal Data diskette from shipping 
package.  Allow to warm up to room temperature before 
use.  Store diskette at room temperature.  
 
Procedure  
Materials and Equipment Required but not Provided  
 
QuickCal v2.1 Software 
Antibodies  
Wash buffers, pH 7.4, containing 1% BSA 
Erythrocyte lysing solution and fixative  
Flow cytometer sheath fluid  
IBM compatible computer, color monitor and printer 
 
Optional Reagents  
 
1. QC-WIN QC Windows 
 
Procedure 
 
Quantum Simply Cellular as an External Calibrator  
 
1. Dispense 50 µl (approx. 100,000 microbeads) of 

Quantum Simply Cellular into a test tube and label 
with the specific antibody reagent. Theoretically, 
the microbeads should be stained and processed in 
parallel with the cell samples using the same 
amount of reagent and incubation time. In practice, 
the user needs to perform titrations on the 
microbeads to ensure saturation because 
immunophenotyping reagents are formulated for 

the standard protocol using 100 µl of whole blood. 
To ensure that equilibrium is reached, incubation 
for one hour at room temperature is recommended. 

2. Label the cell unknowns with the same method as 
above.  

3. Process the microbeads and cell samples through 
the same washing, erythrocyte lysing (if applicable) 
and fixation procedure. A minimum of one washing 
step is necessary to avoid high background binding 
to the blank microbead population.  To maintain 
parallel sample handling procedure, erythrocyte 
lysing may be performed on all samples including 
the microbead standards followed by the washing 
step(s).  For analysis, cells may then be resuspen-
ded in 1% paraformaldehyde in PBS, pH 7.4.   
Note: A second incubation step with fluorochrome 
conjugated species-specific polyclonal reagent can 
be introduced prior to lysing/fixation when 
unlabeled primary antibodies are used.  

4. Align the flow cytometer according to manufac-
turer's instructions. 

5. Set up the instrument variables (e.g., fluorescence 
PMT voltage) using user's routine protocol. 
Alternatively, establish a common window of 
analysis using QC Windows (QC-WIN). 

6. Analyze the microbeads by gating on the singlet 
population determined by light scatter characteris-
tics. Determine the peak channels of the five 
microbead populations. (Figure 1) 

7. Without changing any instrument settings, analyze 
the cell sample(s) by gating on the population of 
interest and determine its peak channel.  

8. Analyze the data using the QuickCal Software. 
 
Quantum Simply Cellular as an Internal Calibrator  
 
This alternative protocol should be used only if the 
cytometer in use has the capability to resolve the 
microbeads from the leukocyte clusters by light scatter.  
Coulter Cytometers require log side scatter for 
adequate resolution from neutrophils. 
1. Add 20 µl of microbeads to 100 µl of whole blood 

sample, mix, label and analyze in the same tube as 
outlined above.  

2. As in the External Calibrator protocol, set two light 
scatter gates, one on the microbeads and one on 
the cell population to obtain the respective peak 
channels (Figure 2 a-d).   

3. Analyze the data using the QuickCal Software. 
 
Quantum Simply Cellular for Color Compensation 
Adjustments 
 
1. The Quantum Simply Cellular microbeads must be 

stained in a separate tube for each of the fluoro-



chrome conjugates. For example, one tube for 
FITC-Anti-CD8 and one tube for PE-Anti-CD4. 
Independent staining is essential because the 
microbeads will recognize both reagents equally 
well when presented in a mixture.  

2. Follow the same protocol as outlined for External 
Calibrator. 

3. Mix the independently stained Quantum Simply 
Cellular microbeads. Analyze on the flow 
cytometer, gating on the singlet population.  
(Figure 3) 

4. Follow the instrument manufacturer's directions for 
compensation adjustments. 

 
Use of QuickCal Data Diskette 
 
Software Installation 
Since most data run faster when installed on the hard 
disk of computers, it is recommended that the  
Q-bXXXXX directory (folder) be manually copied from 
the floppy disk to the hard disk, keeping the diskette as 
a backup. 
 
Software Operation 
To use the QuickCal directory (folder), open the 
QuickCal v2.1 previously stored on the hard disk (see 
installation and operating instructions included with 
QuickCal v2.1 program). The program will always open 
to a demo database. Under the pull down file menu, 
choose Select Directory. From the browsers, select and 
open the specific serial numbered directory 
corresponding to the populations of standards from 
which you wish to construct the calibration plot. 
 
Validation 
When the QuickCal program opens, a data input screen 
appears, Figure 4. Before proceeding to a calibration or 
determination of unknown sample intensity/binding, the 
user should make sure that the proper kit (name) and 
correct assigned values have been entered into the 
input screen of the QuickCal program. This information 
is found in the Certificate of Analysis that accompanies 
the product. 
 
Entering Data 
Calibration Data Entry 
To start the data entry process, click the Data button on 
the screen if the data acquisition is performed the same 
day. Otherwise, enter the actual acquisition date using 
the four-digit year format (e.g., 01/12/1996). Press or 
type in the requested information and press the enter 
key after each entry. For the program to perform the 
linear regression, every field must contain information, 
with the exception of the optional Inf. field. When the 
computer requests the channel value of Bead 0, be 

sure to enter the peak channel of the Certified Blank 
and not the first population of the Quantum Standards. 
After the last bead Channel is entered and the enter 
key is pressed, the program will automatically perform 
the linear regression, calculate the Performance 
Parameters and ask whether these results are to be 
saved in the database. This provides the operator an 
opportunity to review the data input and correct any 
entries prior to storage of the information into the 
database. 
 
Calibration Report 
Once the data is stored, the program automatically 
proceeds to display the Calibration Report Screen, 
where the calibration plot maybe viewed, along with the 
relevant information including the calculated Instrument 
Performance Parameters and their acceptable ranges 
for the chosen instrument. See Figure 5. 
 
Sample Report 
Samples or unknowns may be calculated by going to 
the Sample Report. First, choose the Cell Type from the 
data entry screen, then click on the ID field and enter 
the sample identifier code followed by the enter key. 
Next, enter the peak (mean) channel number of the 
unknown sample followed by the enter key. The MESF 
or ABC value (depending on the kit being run) will 
automatically be calculated and the cursor will return to 
the ID field for the next sample. Results, identified with 
an * in the new field, can be deleted as long as the 
Sample Report is active. Additional results may be 
entered using this calibration plot at other times, 
however, results previously entered can not be deleted 
from the sample or unknown databases. See Figure 6. 
 
QC Report 
By accessing the QC Report, selected information from 
the database can be obtained, using the active fields 
indicated on the screen. Clicking on the Extract Data 
button will take the selected data and use it to plot six 
(6) Levy-Jennings plots, as well as perform statistical 
analysis (mean, standard deviation, min. and max.) on 
a number of instrument performance parameters. The 
report also lists the extracted records and highlights any 
outliners (*) in red. See Figure 7. 
For a more detailed explanation of features and 
functions of the QuickCal program, the operator is 
referred to Help screens.  
 
Results  
Interpretation of Instrument Performance Data 
 
The system performance parameters i.e., Coefficient of 
Response, Zero Channel Value, R-Sqrd, AveRes%, 
number of decades and binding threshold, indicate the 



position of the Window of Analysis and the performance 
of the instrument with respect to the specific antibody 
used to label the Quantum Simply Cellular microbeads. 
 
R-Sqrd is the coefficient of determination and is a 
measurement of the linearity of instrument response to 
the labeling antibody.  However, R-Sqrd is rather 
insensitive to the log data of the regression.  
 
AveRes    %%%%  (average residual percent) is a measure of 
linearity of instrument response to the labeling antibody 
and is more sensitive to the log data of the regression. 
AveRes% should always be less than 5%.  
 
Log Amp Decades is the calculated number of 
decades covered by the log amplifier from the slope 
and the histogram channels. Variations in this number 
may indicate differences in the antibody or the sample 
preparation procedure.  For a four-decade log amplifier, 
the acceptable range is 3.7 - 4.3. 
 
Coefficient of Response is the slope of the regression 
line on the 256-channel histogram scale and is related 
to the dynamic range (e.g., three or four decades) the 
instrument covers. This value should be approximately 
64 for a four-decade dynamic range and 85.3 for a 
three-decade dynamic range.  
 
Threshold is the extrapolated ABC value of the non-
binding microbead population. It is the combined 
function of the detection limit of the instrument and the 
non-specific binding of the labeling antibody to these 
microbeads. This value is also dependent on the PMT 
voltage. Unless QC Windows is in use, the general 
guideline for setting the PMT voltage is to place the 
unlabeled Quantum Simply Cellular microbeads within 
the first decade of the FI scale. The binding threshold 
should be less than 1000 ABC. 
 
Zero Channel Value (ZCV) is the ABC value of 
channel zero. It indicates the position of the Window of 
Analysis with respect to sample space.  Acceptable 
values for ZCV are <200 ABC for FITC conjugates and 
<100 ABC for PE conjugates.  
 
Product Profile  
Acceptable Range for System Performance Parameters 
Parameter* Range 
Av Res % <5% 
Detection Level <1,000 ABC 
Coefficient of Response 59 - 69 
(Decades of Log Amp) (3.7 - 4.3) 
Zero Channel Value FITC <200 ABC 
 PE <100 ABC 
*four-decade log amplifier 

Specificity 
Limitations 
1. Proper storage (2-8 °C) and handling are essential 

to maintain the calibrated binding capacities of the 
microbeads. 

2. Vigorous shaking of the reagent bottle prior to use 
is essential to obtain a uniform suspension. 

3. The flow cytometer must be properly aligned prior 
to analyzing the microbeads. 

4. Reagent saturation must be maintained for both the 
cells and the microbeads. Titration assays are 
recommended, especially when the microbeads are 
added to the cell sample as internal calibrator. 

5. It is essential that the final fixed microbead samples 
contain surfactant.  Absence of surfactant may 
compromise the resolution of microbead peaks.  If 
wash buffer does not contain BSA, 0.5 - 1% BSA 
must be added.  

6. Wash buffer and fixative solutions must be carefully 
adjusted to pH 7.2 - 7.4. 

7. Samples of unknowns and microbead standards 
must be resuspended in the same pH and ionic 
environments. 

8. It is possible that not all monoclonal antibody 
conjugates are recognized by the microbeads to 
the same degree. This may be a function of the 
degree of conjugation with the fluorochrome. 

9. The saturation characteristics (both concentration 
and kinetics) may differ between the cell sample 
and the microbeads for a particular reagent under 
study. 

10.  Since Quantum.ini files are encrypted, QuickCal 
Data Diskette can only be used with the QuickCal 
program or versions of WinList that contain 
QuickCal functions. In addition, the expiration date 
in the Quantum.ini files limits the calibration 
function in the QuickCal v2.1 program. In other 
words, the fluorescence intensity of new unknown 
samples may be entered at anytime using any of 
the calibration plots derived prior to the expiration 
date of the standards, however, no new calibration 
plots may be derived from standards after their 
expiration date. 
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Figure 1. Overlay histograms of FITC-Anti-CD4 labeled 
Quantum Simply Cellular and peripheral blood 
lymphocytes. The microbeads and whole blood were 
labeled independently, at reagent saturation, according 
to the standard whole blood protocol. Light scattr gates 
were set to collect data for mictobead singlets or 
lymphocytes. 

Figure 2: 
Analysis of Quantum Simply Cellular stained as internal 
calibrator in a whole blood sample. The fluorochrome 
conjugate used was FITC-Anti-CD4 (Product No. 
F 1773). The4 sample was analyzed on a FACScan 
cytometer (BDIS). 
 

 
Figure 2a illustrates the resolution of the microbeads 
from the leukocytes by light scatter characteristics. 
Separate gates are set around the microbead singlets 
and leukocyte populations of interest (e.g. 
lymophocytes or monocytes) to obtain the respective 
peak channel data. 

 
Figure 2b is a histogram of events in the microbead 
singlet gate, R4. 



 
Figure 2c is a histogram of events in the lymphocyte 
singlet gate, R1. 
 

Figure 2d is a histogram of events in the monocyte 
singlet gate, R2. 

Figure 3: 
Use of Quantum Simply Cellular microbeads 
compensation standards. The microbeads were stained 
independently with FITC-Anti-CD8 and PE-Anti-CD4, 
then mixed and analyzed. 
 

 
Figure 3a is a bivariate histogram of the mixed 
microbeads in the absence of compensation. 
 
 

 
Figure 3b is data from the same microbeads with 
proper compensation adjustments. Using Quantum 
Simply Cellular Microbeads puts an effective check on 
the degree of compensation across the entire 
fluorescence intensity scale. 
 



Figure 4 – Data Input Screen 

 
 
Figure 5 – Calibration Report 
 



Figure 6 – Sample Report 

 
 



Figure 7 – Quality Control Report 

 

Sigma brand products are sold through Sigma-Aldrich, Inc. 
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications.  Purchaser 

must determine the suitability of the product(s) for their particular use.  Additional terms and conditions may apply.  Please see reverse side of 
the invoice or packing slip. 


