










PN A99481D 10-13

Troubleshooting and Replacement Procedures
PMT and Filter Alignment  10

Filter Alignment Theory

Consider the following guidelines when aligning and optimizing filter sets within the PODs.

IMPORTANT If you change filter, mirror, or PMT positions the instrument will not record the information until 

you change the information on the Touch Screen PMT and Filter Update Screen. See CHAPTER 3, PMT and 

Filter Update Screen.

 • Remove all dichroics and filters, except for the band pass filters and the mirror or filter you are 
aligning. Additional mirrors and filters will be added and adjusted as you go.

 • Dichroic Filters are optimized based on the relationship between transmitted verses reflected 
light in a two-parameter plot.

 • Mirrors are optimized based on the forward scatter parameter (or any optimized parameter) 
and the parameter to which the light is reflected.

General Filter Alignment Procedure

1 Remove all dichroic filters and mirrors from the POD. Alternately, if you are troubleshooting 
one parameter that failed QC, remove only the relevant filter.

2 Ensure that PMTs are placed in the POD to collect the parameters you are optimizing.

3 Viewing the applicable Filter Alignment Diagrams place the first mirror or dichroic on the near 
end of the straight-through path closest to the laser beam entry. 

4 Create a dot plot on the Touch Screen Control panel (or in Summit) to view the parameters you 
are aligning. 

5 View the dot plot as you adjust the filter or mirror. When the population on the graph is 
maximized for intensity and the %CV is reduced as much as possible, the filter is optimized.

NOTE Touch up may be necessary when filter alignment is complete. This varies by configuration.

6 Viewing the filter layout diagram, place the next filter in the POD, ensure that two PMTs are 
available to collect the signal, create a dot plot, and optimize the signal. Continue in this fashion 
until the filters and mirrors are optimized. 

NOTE Mirrors can be optimized relative to the FSC parameter or to another optimized parameter. 

Dichroics should be optimized relative to the two parameters they affect.
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Filter Changes and Future Laser Wavelengths

Filter Changes — The MoFlo Astrios filter set is designed to optimize emitted light while reducing 
compensation for each laser path. We recommend any changes to the standard filter configuration 
or addition of custom filters be carefully evaluated by the operator prior to use. 

Future Laser Wavelengths — The Astrios filter sets and instrument are designed for the standard 
laser wavelengths offered. Any future additions of wavelengths may require filter changes to 
optimize performance.
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Filter Alignment Diagrams

Standard filter sets are provided with each laser on the system. The following diagrams illustrate 
how the filters are organized in the PODs. See CHAPTER 2, Precision Optical Detector (POD) for a visual 
description of which POD is associated with which laser.

Figure 10.7  355 nm Laser, Filter Diagram
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4 Open the door that covers the Forward Scatter Collection Objective Figure 2.7.

5 Replace the Forward Scatter Filter Figure 2.8 with a filter that corresponds to the laser you 
selected in step 3.

6 Press the Power ON/OFF button again. The system scans to detect new information and loads it 
into memory.

Background Image Subtraction

It is necessary for the Background Image Subtraction procedure to be performed before the Laser 
Spot is determined, and before IntelliSort is set up. This procedure allows IntelliSort to discern 
relevant stream image information and remove background optical artifacts detected by the 
camera. A Beckman Coulter Representative will perform Background Image Subtraction during 
instrument installation.

NOTE This procedure does not need to be performed every time IntelliSort is used, but may need to be 

repeated periodically depending on system performance.

NOTE The two error notices below indicate that IntelliSort could not complete initialization, and you must 

perform Background Image Subtraction.

 • Error - Could not calibrate microns per pixel.

 • Error - Width data is too wide.

Background Image Subtraction Procedure

1 Start the MoFlo Astrios.

2 Ensure that the nozzle size is set to 70 !m or 100 !m depending on the nozzle that is installed.
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3 After the CSV file is saved, you can open and edit the file.

NOTE Read the rules listed below Figure 10.15 before attempting to edit the spreadsheet you saved. 

 • Bead Type is a simple string describing the type of beads used for the QC process.

 • Bead Lot is a simple string with the lot information about the beads used for the QC process.

 • Trigger Gain - not used at this time.

 • Trigger Threshold - not used at this time.

 • The first four rows of column A should not be changed by the user.

 • Row five should not be changed by the user.

 • No blank rows are permitted from the first row to the end.

 • All columns after column F must be blank.

Figure 10.15  Example of a QC Criteria File Spreadsheet

NOTE Data populating this spreadsheet 

consist of current QC criteria that 

includes the changes your laboratory 

made and saved to the instrument. It 

does not reflect instrument 

specifications.
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 • Each row from row six through the last row corresponds to a detector that may or may not 
be on the system. Each of these rows must have a non-blank value present in all fields. For 
the columns holding percentages, the value must be expressed either with a trailing % 
character or as a decimal fraction such as 0.20.

 • The MinMedian and MaxMedian columns contain a percentage of the range of values 
(channels 0 through 256) between which the median of the population should lie.

 • The MaxCV is the maximum coefficient of variance percentage that is allowed for the 
detector when the population median is within its range.

 • The MaxVoltage is the maximum allowed voltage to which the detector may be set when 
the population median is within its range.

4 Save the changes to the spreadsheet.

5 To apply the new QC criteria to the instrument, click the Replace QC button.
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Problem/Solution Tables

The following tables are a guide for troubleshooting MoFlo Astrios problems. If in doubt, call your 
Beckman Coulter Representative.

Table 10.1  General Troubleshooting

Problem Possible Cause Possible Solution

Poor CVs on the fluorescence 

parameters.

Sample event rate too high. Lower the sample pressure.

Photo damaged beads. Prepare a new sample.

Dirty or faulty optical mirrors or 

dichroics.

Clean, align, or replace the mirrors.

Dirty, misaligned, or faulty PMT. Clean, align, or replace the PMT. 

Poor sample injection:

 • Clogged or partially clogged 

nozzle tip.

 • Inadequate stream verticality.

 • Dirty or clogged sample 

injection needle on the nozzle.

Perform the procedure to unclog 

the nozzle. 

Replace the nozzle.

Poor stream alignment. Realign the stream.

Dirty objective lens, or FBSO. Clean the lens, or FBSO window.

Poor laser beam focus. (Dirty, 

scratched, or faulty FBSO).

Clean or change the FBSO 

components.

Poor laser alignment. Realign the lasers.

Poor laser beam quality. Realign the laser or replace the 

laser.

Poor CVs on the FSC parameter. Poor sample injection:

 • Dirty or clogged sample 

injection needle on the nozzle.

 • Clogged or partially clogged 

nozzle tip.

 • Inadequate stream verticality.

Perform the procedure to unclog 

the nozzle, or replace the nozzle.

Sample event rate too high. Lower the sample pressure.

Misaligned or dirty FSC detector. Clean and align the FSC detector.

Faulty nozzle assembly. Replace the nozzle.
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Unstable droplet. Air bubbles in the sheath lines or 

nozzle.

Remove trapped air. See page 

10-34.

Partially clogged nozzle. Clean the nozzle. See page 10-35.

Fluidic leaks including sheath tank, 

sheath filter, sample handling 

station, and the fittings up to the 

nozzle.

Check for leaks and tighten 

fittings.

Faulty nozzle. Replace the nozzle.

Air leaks inside the pressure 

console.

Call Technical Support.

Unstable sample event rate. Air leaks inside the pressure 

console.

Call Technical Support.

Air leaks inside the sample 

handling station.

Call Technical Support.

Air leaks inside the fittings and 

tubing between the sample 

handling station and the nozzle.

Call Technical Support.

Partial nozzle clog. Clean the nozzle. See page 10-35.

Sample is settling in tube. Agitate the sample and reacquire.

Unstable side streams. Result of unstable droplets. See the Unstable Droplets 

category above.

Wet high-voltage plates. Turn of the plate voltage and dry 

the plates. See the complete 

procedure in Deflection Plate 

Arcing in the Safety section.

No signal on a particular 

parameter.

Faulty PMT. Isolate the PMT (change out if 

possible).

PMT power or signal cable is 

unplugged.

Plug in PMT.

PMT is misaligned. Gently adjust the PMT within its 

bracket while viewing a histogram 

for that parameter. 

Dichroic mirror in front of the PMT 

is misaligned.

Realign Dichroic filter.

Table 10.1  General Troubleshooting (Continued)

Problem Possible Cause Possible Solution
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Histograms show excessive 

noise.

Obscuration bar is not the 

optimum size.

Change the obscuration bars on 

the FSC and/or SSC collection 

optics to better suit your 

application.

The threshold is not adjusted 

correctly.

Adjust the threshold setting on the 

Touch Screen Control Panel Fine 

Alignment screen.

Microbial contamination. Decontaminate the system. See 

page 9-14.

Drop Drive amplitude is set too 

high.

Reduce Drop Drive amplitude.

Event rate equals drop delay 

frequency.

Bad vertical alignment of FSC 

detector or nozzle. 

Adjust the vertical alignment of the 

nozzle stage.

Nozzle body is too high. Adjust the vertical alignment of 

either the nozzle stage.

Bead Flash is present but Count 

is not present. (Event Rate = 0).

The system electronics are not 

triggering.

Adjust the threshold setting on the 

Touch Screen Control Panel Fine 

Alignment screen.

Threshold is too high. Lower threshold to 2-5%.

Faulty photodiode or PMT. Trigger off a different parameter 

and/or replace photodiode or PMT.

Trigger set to parameter of a laser 

that is not turned on.

Trigger off of a different parameter.

Bead Flash present, the Counts 

on ACP are fine, but the Summit 

Software histogram shows no 

events (Summit Software Event 

Rate = 0).

Incorrect gating through Summit 

software.

Delete all gates on all histograms.

Poor communication between 

Summit software and Astrios 

server.

Restart Summit Software.

Summit Software does not 

display sorting options.

The offline version of Summit 

Software is installed.

Verify that the version of Summit 

Software is an online version.

An offline database was selected 

when Summit was started.

Close Summit and open an online 

database.

No vacuum on the waste tank. Vacuum source is turned off. Verify the vacuum source is turned 

on.

Waste tank lid is not tight enough. Tighten the waste tank lid. Verify 

that the O-ring is intact and is 

lubricated with vacuum grease.

Vacuum switch on side of pressure 

console turned off.

Enable vacuum to the system 

using the pressure console switch.

Table 10.1  General Troubleshooting (Continued)

Problem Possible Cause Possible Solution
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Table 10.2  SmartSampler Troubleshooting

Problem Possible Cause Possible Solution

Sheath is backflushed into 

sample tube while in Run mode.

Sample pressure is lower than 

sheath pressure.

Increase sample differential 

setting on pressure console.

Sheath fluid spilling out of waste 

tube.

Insufficient vacuum. Check waste tank gauge (must be 

at least 440 mbar (13 in. Hg).

Salt crystals have built up inside 

waste tank quick connect fitting.

Disconnect the waste tank quick 

connect at the red tubing line, hold 

connector upside down and tap on 

a solid surface until salt crystals 

are removed.

Probe strikes side of tube during 

agitation.

Bent probe. Replace sample probe.

O-ring that seals chamber to the 

SmartSampler base is dislodged.

System pressure not at least 20 psi 

above sample pressure.

Increase air pressure to the 

instrument to 517 or 138 KPa (85 

or 20 psi) overpressure, whichever 

is greater.

Chamber opens only part way. Wiper catch pan O-ring not 

properly lubricated.

Call Technical Support.

Insufficient air flow at the low-

pressure regulator. 

Call Technical Support.

Discontinuous sample flow - 

sudden fluctuation in Event Rate 

or Trigger Rate not observed 

during Boost.

Inadequate sample volume. Increase sample volume.

Sample is clumping. Agitate sample.

Nozzle is clogged. Debubble.

Unclog.

Sample tubing is clogged. Replace sample tubing.

Agitation not working properly; 

stops for a long period of time or 

binds up.

Weight on motor not properly 

attached or sliding off of motor 

shaft.

Call Technical Support.
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Inspecting for Trapped Air

It is very important that the fluidics system is air-free before proceeding with alignment and 
sorting. To check for presence of air in the system perform the Droplet Stability test that follows. 

Droplet Stability Test

The condition of the fluidics system can be determined by observing the location of the last 
attached drop on the Touch Screen Control Panel Droplet Control screen. The following procedure 
can be used:

1 Select the Touch Screen Control Panel Droplet Control screen. Make sure the sheath stream is 
flowing but the sample stream is not.

2 Make sure the Drop Drive Amplitude is on so that you are making droplets and can see them on 
the screen.

3 Using arrows on the Droplet Control screen move the red line to denote the exact position of a 
droplet (use the last attached droplet if it is visible).

4 Press the SmartSampler Debubble button.

 • If the fluidics system is free of air, the droplets will snap back to the same location as you 
marked on the stream. Air in the system will cause the droplets to relocate on the screen 
and possibly appear to undulate.

 • If it appears that there is air in the nozzle, return to the Debubbling procedure and then 
test for air again. It is very important that the fluidics system is air-free before proceeding 
with alignment.
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NOTE The first three products listed in Table B.1 must be purchased directly from Spherotech.

Table B.1  Beads

Code Product

URFP-30-2

(Spherotech PN)

Spherotech, Inc. SPHERO Ultra Rainbow Fluorescent Particles - 3.0 µm, 1 x 107/mL, 2 mL/

vial (for installation only; RUO)

Single population of beads excited from 355 nm through 647 nm. 

RCP-30-5

(Spherotech PN)

FluoroSpheres – 6-peak, 3.2 µm, 1 x 107/mL, 40 tests

RCP-30-5A

(Spherotech PN)

FluoroSpheres – 8-peak, 3 µm, 1 x 107/mL, 100 tests

6605359 Beckman Coulter Flow-Check Beads

Table B.2  Sheatha

a. Review the product insert information for any sheath fluid used with the MoFlo Astrios to evaluate preservatives or 

incompatibilities with sample buffers.

Code Product

8546859 IsoFlow Epics Sheath Fluid 10 L

8546719 ISOTON II, 20 L

CY30230 Puraflow 8X Sheath Fluid, 24 L (6 L x 4 bags)

Table B.3  Maintenance 

Code Product

721542 COULTER LH Series Cleaner

Daily Bleach solution containing 200 ppm active chlorine (11.5 mL household bleach + 
2875 mL water, 1:250 dilution). 

Yearly Bleach solution containing 2000 ppm active chlorine (115 mL household bleach 2875 
mL water, 1:25 dilution).
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ML03630 0.2 !m Inline Sheath Filter.

B07314 Micro-fiber clean room optical swabs

B07315 Precision Optical cleaning solution, (Non-flammable cleaning solution)

B02507 Tubing, 1/16 OD X .010 ID, PEEK, BLUE, TUBING, PINCH VALVE, SILICONE

Table B.3  Maintenance (Continued)

Code Product
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Compensation

Compensation is the process of resolving the actual intensities from each antibody conjugate in a 
multicolored sample. Using single color staining or single color fluorochromes as a compensation 
control makes it possible to define the relative amount of light that ends up in another detector. For 
example, compensation can be used to determine how much light from FITC ends up in the FL2 
detector and, conversely, how much light from PE ends up in the FL1 detector (see figure below). 
This percentage is defined as the spillover coefficient of FITC into FL2 and PE into FL1. By having 
these spillover coefficients defined for all colors and channels in an experiment, it is possible to 
calculate the compensation of data in a multicolor sample using linear algebra. This is the way that 
compensation is performed mathematically in Summit software and other offline flow analysis 
software. 

NOTE For instructions on how to use the Auto Compensate wizard see page CHAPTER 4, Auto Compensation 

Wizard. 

Figure C.1  FITC and PE Spectra Diagram



PN A99481DC-2

Compensation Background Information
Compensation  

The amount of light that is detected in each fluorescence parameter (FL1, FL2) is the area under the 
curve of each spectrum. If two fluorochromes are bound to the same cell, the sum of the light from 
each fluorochrome is detected. Knowing the spillover in both directions makes it possible to 
mathematically determine the light from each fluorochrome.

For two fluorochromes, the following math is used:

FL1(FITC) = FL1(total) - a12FL2(total compensated)

FL2(PE) = FL2(total) - a21FL1(total compensated)

Where a12 is the spillover of FITC into FL2 and a21 is the spillover of PE into FL1. The (total) is the 

signal measured on the dual stained cell in each channel. In a multi-color experiment each total 
signal includes spillover from more than one color. Therefore, to prevent “overcompensation” by 
subtracting too much, the compensated total is subtracted rather than the total. 

See CHAPTER 4, Auto Compensation Wizard.
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CytoCalc Table

The CytoCalc Table provides suggested starting values that can be used when you are adjusting 
settings. These values are approximate. You will empirically find the optimal values.

Table D.1  CytoCalc Table

Nozzle Size 
(µm)

Recommended 
Pressure (psi)

Approximate 
Frequency (Hz)

Approximate 
DD Amplitude 
(Volts)

Approximate 
Drop Delay

50 80–100 120000 25 25

70 60 100000 15 40

80 60 80000 30 45

90 40 60000 40 40

100 25 40000 30 40

120 20 30000 50 35

150 15 20000 50 30

200 5 7000 50 15
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Biosafety Cabinet

A BSL-2, Type A2, biological safety cabinet is available as an add-on accessory for the MoFlo Astrios 
system. This system meets NSF-49 specifications for this type of Biosafety Cabinet. Your Laboratory 
Safety Officers are responsible for determining if this accessory is required for the type of cell 
analysis that is performed on the installed MoFlo Astrios. If a Biosafety Cabinet is part of an installed 
system, before performing any work, all operators must:

 • Be certified to use a Biosafety Cabinet by your laboratory safety officer.

 • Have read and fully understand this chapter on how the Biosafety Cabinet interacts with the 
MoFlo Astrios.

A manual with specifications for the Biosafety Cabinet is available directly from the manufacturer. 
If a copy of the manual for the Biosafety Cabinet is needed, please contact your Beckman Coulter 
Representative or the Biosafety Cabinet manufacturer to arrange for delivery. It is assumed that the 
operator is familiar with the vernacular used in describing the Biosafety Cabinet and has previously 
read the manufacturer's documentation.

As with the MoFlo Astrios, safety of the operator, field service personnel, bystanders, and valuable 
samples is paramount to Beckman Coulter. The proper operation of the Biosafety Cabinet requires 
appropriate training, an alert operator and adherence to protocols.

In addition to training and following all safety and maintenance actions indicated in the 
manufacturer's manual, the following information should be reviewed by all operators.








