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How to Contact Bio-Rad

• Techical Support

1-800-4-BIO-RAD, ext 2  
Tell the technical support representative you are calling about Bio-Plex.

• Field Application Scientist

Your local field application scientist can answer questions by email about data 
analysis and interpretation.

• Reagents and kits

Your local account manager can assist you with ordering and pricing issues. 
Instrument Specialists can help you with the Bio-Plex system pricing

• Ordering Website: Up-to-date Bio-Plex information

1-800-4-BIO-RAD ext 1 http://www.bio-rad.com/bio-plex/



Start up and Shutdown Procedures

• Follow the Quick Guide.

• Allow 30 minutes for lasers to warm up from power on.

• 1.  Startup

– Runs sheath fluid through system, washes sample needle, de-bubbles with 70% isopropyl 
alcohol.

• 7.  Shutdown

– Runs sheath fluid and 10% bleach through fluidics to clean and sterilize system.  Washes 
the sample needle.

• These processes are essential to maintain the system.  Potential problems eliminated by 
automated maintenance:

Bubbles in flow cell
Crystallized salts after long disuse
Dirty sample probe
Potential bacterial growth.
Clogged fluidics

• Bio-Plex Manager 5.0 now supports automated pre- and postrun maintenance routines.  The 
Bio-Plex reservoir sits along the right side the sample plate.

1. Start up

7. Shut down



Calibration of the Bio-Plex system

• Calibration kit contains 2 bead solutions with known fluorescence properties 
(Cal 1 and Cal2).  

• As the hardware ages, sensitivity may drift, and laser intensity may change.

• Automatically adjusts machine parameters to compensate (PMT gain 
adjustments).

• Run calibration every day for maximum uniformity of data over time.

• Can run at high RP1 target or low RP1 target.

– High RP1:  Better sensitivity, lower dynamic range

– Low RP1:  Lower sensitivity, higher dynamic range

– Serum and Plasma:  Low RP1 often preferred.

– Switched in the Bio-Plex manager 5.0 software

• 5 drops of each bottle in labeled wells.

2.  Calibration



Calibration of the Bioplex system

• Values are obtained from 
the labels on the 
calibration dropper 
bottles and correspond to 
a particular control number.

•Temperature can have an impact on laser brightness.  

Calibration must be repeated if room temperature changes 
more than 2º C.

In Bio-Plex Manager 5.0, 
one calibration sets both 
the high and low targets.



Validation of the Bioplex system

• Validation is a test of key aspects of the system.

• For troubleshooting and operational qualification (OQ).

• Can be run once a month with a report generated compared to 

specs.

• Can be run when instrument performance is in question.



When should you replace/clean the needle?

• When bead rates during calibration fall below 
100 beads per second.

– Bead rates during calibration should fall between 150 and 300 with a very clean 
needle.

• Every month.

• Just before critical data collection.

• Any time the needle might be exposed to fibrous samples.

– Pre-filtering samples with a 0.22 micron filter is advisable with certain samples.  
Fibrous or hemolyzed samples particularly.



Maintenance of the Bio-Plex system

Changing the sample probe:

1.  Remove the blue light housing.

2.  Unscrew the fluidics coupling.

3.  Push the needle up and remove it.

4.  Insert the new needle or clean and 

replace the current one.

5.  Set needle height in software.

Cleaning the probe:

6.  Sonicate in a bath sonicator 30 min

7.  Force liquid through the tip

1
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Adjusting the needle height - Bio-Plex 200

1.  Loosen the thumbscrew on the sample arm.  

This allows the needle to move freely up and down.  

Failure to do this can damage the needle!

2.  In the BPM software, go to “Instrument” from the 

menu at the top.

3.  Find “Setup” then select “Adjust Needle Height”.

4.  Click the “Up/Down” button with the XY platform 

door open.  Use tape to hold the door open if needed.

5.  Using the MCV plate, adjust the height of the 

needle to 1-2 mm from the bottom of the cut-out 

notch. 

6.  Tighten the thumbscrew, and test the Up/Down 

again.



Before you start sample prep

Map out your plate on paper.  Have an idea of analysis parameters.  Examples:  
What detection range do I need to accomplish my research goals?
Do I want duplicate or triplicate data for samples and standards?

Review the protocol to be used.  Gather materials needed.
Have available dispensing troughs, 1.5 mL and 50 mL tubes.

Clean the work surface to avoid contamination of reagents.

Calculate volumes including at least 10% excess, preferably 20%.  A common 
practice is to simply calculate for 25% more wells than are planned.  Excess 
reagents can be used for additional background samples.

Include blanks (buffer only) in at least triplicate, preferably quadruplicates.

Bring all reagents to room temperature, including calibration kit bottles.
Cold reagents warming during a plate read can form bubbles in the fluidics.

Document any changes to protocol both in the software and on paper.



Preparing your samples

Allow 2 hrs for prep.

Calibrate or check the vacuum level of manifold.  A 
good practice is to use a solid bottom plate to adjust to 2” 
Hg.

Excess vacuum can damage the delicate membrane of 
the plate, resulting in sample loss.  It can also imbed 
beads into the pores, resulting in bead loss and reduced 
sensitivity.

Vigorously vortex bead solution (30 s minimum).
Beads settle quickly in solution.

Transfer beads to vacuum filter plate.

Wash 2X with ASSAY BUFFER.  Assay buffer contains 
protein, which acts as a blocking agent to the polystyrene 
surfaces of the plate and the beads.  Failure to do so will 
result in higher background.

Do not put  a lot of pressure on the sealing tape when 
placing it on the plate. You can push the reaction through 
the membrane

ADD BEADS 

ADD STANDARDS

ADD SAMPLES

ADD STREPTAVIDIN-PE

RESUSPEND BEADS

Filter, Wash 2x

ADD DETECTION ANTIBODIES

READ PLATE 

INCUBATE/SHAKE (30 min)

Filter, Wash 3x 

INCUBATE/SHAKE (30 min)

Filter, Wash 3x

INCUBATE/SHAKE (10 min)

Filter, Wash 3x



Preparing your samples
ADD BEADS 

ADD STANDARDS

ADD SAMPLES

ADD DETECTION ANTIBODIES

ADD STREPTAVIDIN-PE

RESUSPEND BEADS

READ PLATE 

Filter, Wash 2x

INCUBATE/SHAKE (30 min)

Filter, Wash 3x 

INCUBATE/SHAKE (30 min)

Filter, Wash 3x

INCUBATE/SHAKE (10 min)

Filter, Wash 3x

Rehydrate the standard vial, place on ice for ~30 min.
Prepare sample dilutions.  1:4 for serum is typical. 
Use standard diluent or the buffer in your samples

Prepare a std curve from the rehydrated standards.  
Adjust std curve to your detection needs.

Two examples:

High range Low range

S1 32,000pg/mL 8,000pg/mL

S2 8000pg/mL 2000pg/mL

S3 2000pg/mL 500pg/mL

S4 500pg/mL 125pg/mL

S5 125pg/mL 31.25pg/mL

S6 31.25pg/mL 7.81pg/mL

S7 7.81pg/mL 1.95pg/mL

S8 1.95pg/mL 0.49pg/mL



Preparing your samples
ADD BEADS 

ADD STANDARDS

ADD SAMPLES

ADD DETECTION ANTIBODIES

ADD STREPTAVIDIN-PE

RESUSPEND BEADS

READ PLATE 

Filter, Wash 2x

INCUBATE/SHAKE (30 min)

Filter, Wash 3x 

INCUBATE/SHAKE (30 min)

Filter, Wash 3x

INCUBATE/SHAKE (10 min)

Filter, Wash 3x

Regarding samples:

A pre-filtration or high speed centrifuge step can 
help to protect the fluidics of the system from 
particulate matter.

Be careful of hemolyzed or hyperlipidemic
samples, which may disrupt antibody binding or 
clog the needle.  Filter or centrifuge to clarify.

Prepare serum with an SST (tiger top) tube or allow 
to clot at 37º C for 1-2 hrs.  Centrifuge at 1000 x g 
for 30 min at 4º C.

Prepare plasma with sodium citrate tubes, or EDTA 
tubes, but citrate produces less clumping.  
Centrifuge as with serum, filter through 0.22 μm 
filter.

With any low protein sample (lavage as an 
example), it may be necessary to add 0.5% BSA as 
a non-specific blocking agent.



Preparing your samples

After adding standards, samples, seal the plate with the 
included sealer (Do not press the sealer too firmly since you may 
push the samples through the filter

Cover the plate with aluminum foil.  Place on a plate shaker.

A “Belly Dancer” shaker is not sufficiently vigorous to keep beads 
in motion.

Bring the plate to a medium shake (~300 rpm), then slowly (over 
10-20 seconds), bring to full speed (~1400 rpm).  This will fully 
disrupt beads, equivalent to vortexing the plate.  Keep at full 
speed about 10 seconds, then bring back down to 300 rpm for 30 
minutes.

Set a lab timer to more precisely measure timing and improve 
plate-to-plate variability.

When completed, carefully remove sealing film to avoid 
splattering transfers.

Pat dry the bottom of the plate on paper towels to avoid drip 
transfers.  Note the filter plates “leak” over time, and placing 
them on a wicking surface is not recommended
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Preparing your samples
ADD BEADS 

ADD STANDARDS
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ADD DETECTION ANTIBODIES
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Detection Antibodies:

Add using a multichannel pipettor in all steps, to 
minimize differences in incubation times between 
wells.

Detection antibodies, depending on level of multiplex, 
are supplied as 25x, 50x, or 100x.

There is a specific detection antibody diluent.

Use the same process used after adding samples; 
seal, cover with foil, bring slowly to full shake, then 
ramp down to 300 rpm for 30 minutes.

Be very careful in re-using sealing tape, as it can 
potentially cause transfers.



Preparing your samples

ADD BEADS 

ADD STANDARDS

ADD SAMPLES

ADD DETECTION ANTIBODIES

ADD STREPTAVIDIN-PE

RESUSPEND BEADS

READ PLATE 
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INCUBATE/SHAKE (10 min)

Filter, Wash 3x

Streptavidin-Phycoerythrin:

Binds to biotin on detection antibody.  May also bind to 
endogenous biotin in tissue samples, raising 
background.

SAPE is at 100x as supplied.  There is a specific dilution 
buffer in the kit.

The 3 kits are broken down as follows:
Panel kit – assay specific items (beads, Abs, standards)
Reagent – generic items (plate, buffers, SAPE, sealers)
Diluent   -- Plasma/serum and standards diluents 
(species-specific)



Preparing your samples
ADD BEADS 

ADD STANDARDS

ADD SAMPLES

ADD DETECTION ANTIBODIES

ADD STREPTAVIDIN-PE

RESUSPEND BEADS

READ PLATE 

Filter, Wash 2x
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Filter, Wash 3x

INCUBATE/SHAKE (10 min)

Filter, Wash 3x

Resuspend beads:

During the SAPE incubation, calibrate the Bioplex 
system.  Make sure the fluidics are in good condition.

Prepare the protocol for the run during this time, or 
earlier.

Resuspend the beads with a longer shake, using the 
same gradual process as before.

Keep the time at a minimum between shaking and 
reading so that beads do not settle.



10 Sample prep tips

1. Uniformity of prep is important.
Use a multichannel pipettor to minimize time differences within a plate.  
Use a lab timer set to 30 minutes to improve time uniformity between plates.

2. Filter plates are delicate.
Never exceed 3-5 in. of mercury vacuum level.  Calibrate vacuum in 
advance with a solid plate or lid.
Carefully avoid puncturing the membrane with a tip. Pipette down the side.

3. Beads settle over time.
Vortex vigorously.  In plates, this means full agitation for about 30 s.
Minimize the time between shaking and reading.

4. Lay out samples in 96 well format before transferring.
A little planning will save you time if you prepare samples in a 96 well plate.
Dilute serum and transfer with a multichannel pipettor to prep plate.

5. The membrane on the prep plate is permeable.
Pat the bottom of the plate dry on a paper towel to prevent crossover.
Be aware that plates will leak buffer out over time.



10 Sample prep tips

6. Strepavidin-PE is light sensitive.
Cover the plate with foil during shaking steps.
Store reagents with protection from light.  A brief exposure is fine.

7. Polystyrene binds protein non-specifically.
Use assay buffer for filter wash step, to act as blocking agent.
For low-protein samples, add BSA or other bulk protein.

8. Always prepare excess.
25% excess when possible.  Underpipetting is a major source of variation.
Plan ahead for all samples, blanks, and standards.

9. Always run in replicate.
At least duplicate values for standards, quadruplicates for blanks.
Samples should be run in at least duplicate.

10. Multichannel pipettors can create inaccuracy.
Make sure tips fit snugly.  Hand tighten if necessary.
Verify volumes are equal by eye at critical steps.
Important to change tips between any samples.



Reading your sample

• Run protocol

• Choose to run at High or Low RP1

• Kit will supply additional parameters

• Setting a sample timeout will ensure 
that the plate is read in a timely fashion, 
even if a single well fails.

• Before starting the run, it might be 
worth confirming the other steps of the 
protocol are still accurate to how the 
plate was prepared.

• Open the sample platform, load your 
plate, and start the run.

Reservoir functions can be used to automate 
fluidic maintenance.  A popular option is to run a 
shutdown procedure at the end of the run when no 
more runs are expected.



Re-reading your sample

Rerun/Recovery Mode

If fluidics fail, or if there is any problem with how the data was obtained, the samples 
can still be rerun.

Take the sample plate, remove the buffer + sheath fluid by vacuum, and resuspend 
the beads in fresh assay buffer.

Load the plate, check the Rerun/Recovery Mode box, and select those wells to be re-
run.  Start the run.  The new values will be displayed for the re-run samples in the 
data file created on the first attempt.

Sufficient beads are present for several re-runs.  How many depends on conditions of 
use.

Another reason to re-read might be running the same samples at high or low 
sensitivity.  Rerun/Recovery Mode is not recommended for this purpose, as it masks 
the original values in the data file.  Create a new protocol from the existing data file, 
and change the sensitivity setting.  Read the plate.



Analyzing your data

Show bead statisticsRaw Data Options

Activate raw data options and/or bead statistics to get more information about 
the number of beads counted and bead aggregation.



Analyzing your data

% Agg Beads
Useful for assessing quality

Show Bead Region Counts
Tells how many beads were 
used for RP1 result.  Important 
for valid data.

Show Histogram and Bead Map
Shows the doublet 
discriminator signal, which is a 
measure of apparent particle 
size, and the scatter plot of 
beads classification



Analyzing your data

Select “All”

Doublet peak
(two beads together)

Triplet peak
(three beads together)

Doublet discriminator (Gated)
Single bead events

The histogram can show the size of the particles passing through the 
flow cell.  The software only uses gated single bead events.  Doublets 
and triplets can be caused by cross-reactivity or sample prep 
parameters.  Doublets are more common at high plex.



Analyzing your data

Bead regions (1-100)
Axes are CL1 and CL2, 
the two dyes that label the 
beads.

Probably bubbles.  Not 
used for analysis.

Data Clustering
Bead events should fall 
into regions when gated.  
NOTE!  Histogram must be 
set to All Gated.

Photobleaching
Photobleaching the beads 
will cause all beads to shift 
down and to the left.



Analyzing your data

Bead counts in parentheses
Activated by the “Show Bead Events” button % Agg Beads

From the doublet gating

Raw Fluorescence
Median Fluorescent Intensity of the beads that met all gating

Look at the results in the Raw Data, to check for quality of data.



Analyzing your data

Fl of background is 
critical for best 
sensitivity.

Obs Conc is where the Fl-Bkgd 
fits on the curve.  Recovery not 
used.

Exp Conc was 
given in protocol.

(Obs/Exp) * 100
This is the recovery value.  It’s a measure of 

how well the standard point matches the 
curve of best fit.

Conc in Range
This is the most important value.  
It only uses standard curve data 
that pass recovery parameters.



Analyzing your data

5 parameter 
logistic regression 
(requires 6 
standard points).

Curve equation, 
FitProb, and 
Residual Variance.

Choose label.  
Recovery shown 
for this case.

Error bars and 
selected value 
shown.



Recovery (Obs/Exp*100)

Recovery is an important criteria for measuring the validity of each standard
curve point.

The value is calculated after curve fitting by the equation 
Observed/Expected*100.  Recovery is a measure of how well a standard curve 
point fits the model created during regression.  

The software can be customized to reject standards that fall outside a recovery 
range, to prevent poor fits from being used.  Default is 70-130%.

Adjusting the default range 
can alter the stringency of 
analysis to only that part of 
the standards that fall into 
predictable modeling.

Recovery range is only 
taken into account in 
Concentration in Range
values.



Analyzing your data

The hook effect

Also known as prozone 
effect.  

Caused by saturation 
kinetics.  

Essentially, some 
assays have an upper 
limit of detection, where 
more antigen produces 
a LOWER signal.  

The curve fit will be 
improved by removing 
high standard values.

Hook effect

Probable better 
curve fit.



Analyzing your data

Show/Hide Outliers 

Outlier checkbox 
Remove the top two standards to see 
a better curve fit and more useable 
data.



Analyzing your data

With the top two 
standards removed, the 
curve fit improves.

More data is in range.  
The very high values are 
still lost, but the 
remaining data is an 
improvement.

Note that in BPM5, right 
clicking on a standard 
curve point brings up a 
menu that includes 
outlier options.



Analyzing your data

Partial replicate outliers
Show high %CV.
Might be the result of differences during prep.
Use the Show Replicates button to display individual values.

Individual values in a replicate can be set as outliers to create “partial outlier” standard or 
sample curve points.  These will be marked as such by the software.  Standard curves plot will 
indicate partial outliers.

Removing high background value here will improve sensitivity, as an example.  Researchers 
need to follow their own internal procedures to decide what values can be excluded.  An 
understanding of variation and %CV is important here.

Show replicatesShow outliers



Analyzing your data

OOR, or Out Of Range

Valuable assessment that the Observed Concentration falls outside of the range of the 
standard curve, or falls below background value.  In this case, Fl-Bkgd is negative, so no 
value can be determined.

Data is still valuable at showing very high or very low values of analyte.



Analyzing your data

Star values

Observed concentration values that fall outside of standard curve range.  
In the strictest scientific sense, these are not useable values, because 
they are extrapolated, but help to assess the level that might be expected 
if the standard curve were broader.  Not used in Conc in Range.



Reporting the data

Multiple or single columns can be 
exported.  Keep in mind that Conc in 
Range is the preferred output value 
from the software.

Also note that the data can be output as 
a tab delimited text file, for import into 
other statistical analysis packages.

Click “OK” to start export.



Analyzing your data

Weighted 5 parameter logistic regression

Bio-Plex Manager can use a weighted 5 PL regression curve to model the data.

5 PL requires 6 points to generate a curve.  Make sure at least 6 standards are in 
the working range.

5-PL vs. 4-PL:  5-PL accounts for asymmetry better than 4-PL. This is 
advantageous when signal response is greater at the high end of the curve.

A 4-PL regression

e asymmetry



The dangers of forcing standard curves to zero

• Called “Forcing the Function.”

• Not a real data point.  Leads to extrapolation 
beyond the real limits of data model.

• Creates false impression that data below lowest 
acceptable standard is curve fitted.

• Generates incorrect detectability limits.

• BPM5.0 subtracts background from samples.

• J. Pharm. Sci. 81(3):309-312,1992

• J. AOAC Int. 75(1):19A-26A, 1992
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Reporting the data

From the report table option, click the Export to Excel button.
Many options are available for export formats, but Multiple Analyte view will 
be shown here.

Select Advanced Export Options.



Reporting the data

Microsoft Excel opens with 
the data formatted with 
multiple tabs.  Each tab is a 
different column from the 
report view.

Select the tab labeled Conc 
in Range to look at the data.

Save the file with an 
informative name.

Next, exporting the standard 
curve plot is advantageous.  
Very few programs utilize a 5 
parameter logistic regression 
used by the Bio-Plex 
Manager software.



Reporting the data

Right click on the standard curve plot.

Select “Copy Graph to Clipboard”

Now paste into any Microsoft program (Excel, Word, Powerpoint)

The background color 
is not exported.


