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Color Gating

1 To view the single cells and doublet cells populations with color gating, right click in the region 
around the single cell population Figure 4.58 and select Gate Color. For information on doublet 
discrimination, see CHAPTER 8, Sort Decisions and Doublets.

Figure 4.58  Color Gating Diagram
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2 Select a color from the color selection palette and click OK.

Figure 4.59  Color Gating Color Palette

3 The single cell population from Figure 4.58 appears in Figure 4.60 in magenta. The doublet 
population is displayed in yellow.
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Shortcut Keys

The following list describes the keyboard shortcuts in Summit software.

Table 4.2  Shortcut Keys and Functions

Shortcut Key Function

F1 Opens the Summit software online Help system.

F2 Starts/Stops acquiring events.

F3 Saves acquisition data to a drive (C:, D:, etc.), the network, disk, or CD.

F4 Starts/Stops sorting.

F5 Pause

F6 Opens the CyClone menu.

F7 Opens the Create New Histograms dialog box for the current workspace.

F8 Opens a window that displays all loaded sample files in the current database.

F9 Opens the Drop Delay Wizard.

SHIFT + ARROW Expands a region in the arrow direction (left, right, up, down) when selected.

CTRL + ARROW Contracts a region in the arrow direction (left, right, up, down) when selected.

CTRL + O Opens a dialog box to open one or more FCS listmode files.

CTRL + S Saves modified items on the Summit software desktop that have changed (or auto-

save is invoked at periodic intervals and when Summit software is closed).

CTRL + P Prints the current view of the Summit software desktop.

CTRL + C Copies the selected region, which can be pasted into a histogram.

CTRL + V Pastes the copied region into a histogram.

CTRL + D Opens the Sort Logic and Statistics menu.

CTRL + G Opens the Gate Logic menu.

CTRL + Z Clears the event buffer of all acquired events.

CTRL + W Opens the Worklist Panel.

SHIFT + F4 Starts a Hardware Sort.

ALT + F4 Exits Summit software.

+ Expands one node when viewing a folder list in a window (use + on the numeric 

keypad).

- Collapses one node when viewing a folder list in a window (use - on the numeric 

keypad).

* Expands an entire folder tree contained in a window (use * on the numeric keypad).
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CHAPTER 5

Startup and Shutdown Procedures

Reagents

Refer to APPENDIX A, Approved Cleaners and Disinfectants.

Manual Startup

Startup Procedure - Main System Power and Summit Computer OFF

1 In general, the main power to the MoFlo Astrios, Biosafety Cabinet (if part of the system), Touch 
Screen Control Panel, and the Summit Workstation should remain ON. However, if power to the 
system is completely OFF follow the steps below.

2 Turn on the optional Biosafety Cabinet (if part of the system).

3 Turn on the Jun-Air compressor or the house air pressure.

4 Ensure that the main chassis power switch on the rear-right side of the lower enclosure is 
switched ON and wait 10 seconds. See Figure 1.1.

5 Power ON the MoFlo Astrios by pressing the power button on the front-right side of the lower 
enclosure.

6 Power ON the Summit Workstation computer. Start Summit Software.

Startup Procedure - Main System Power Already ON

1 Power ON the Touch Screen Control Panel monitor using the power button on the side bezel.
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Start Summit Software

1 Log into the Windows operating system. The Summit Workstation should generally remain 
powered ON.

2 Double-click the Summit icon  to open Summit Software.

3 Select the appropriate database or create a new database. See CHAPTER 4, Summit Software 
Database.

4 Load the alignment protocol if necessary, or create histograms for each parameter on the 
system.

NOTE When creating a new protocol it is necessary to enable the parameters you intend to use and 

verify the laser path selection for each parameter. See CHAPTER 4, Enable Parameters.

5 After the instrument is started and has warmed-up for 30 minutes, continue to CHAPTER 6, 
Instrument Alignment.

Start Fluidics Manually

1 Ensure that the Waste Tank is empty and the Sheath Tank is full. (See Table 3.1 for status 
indicators.) 

Figure 5.2  Fluidics Tanks and Sheath Filter Vent
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CHAPTER 6

Instrument Alignment

Every Day Instrument Alignment

Instrument alignment for MoFlo Astrios should be stable from day to day, provided that the nozzle 
has not been removed and the pressure settings have not been changed since the last time the 
instrument was aligned. See CHAPTER 10, Troubleshooting and Replacement Procedures for 
information on coarse laser alignment, PMT and Filter optimization, and Forward Scatter Diode 
alignment.

Stream Alignment

The stream positioning stage has five axes of movement, involving three micrometers and two 
gimbals. This stage is located at the center top of the instrument and controls the position of the 
nozzle, and therefore, the stream. These adjustments allow the precise positioning of the stream at 
the focal point of the Collection Objective and the center of the waste collection tube.

Figure 6.1  Stream Positioning Adjustment Stage
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Consider the following to determine if the stream requires alignment.

 • Verify that the sheath stream is centered over the pinholes.

 • Verify that the dark stream edges and the bright stream center appear proportioned in 
thirds.

 • Turn micrometer (3) Figure 6.1 clockwise to raise the nozzle and verify that the stream 
remains centered over the pinholes.

If the stream needs alignment, continue to step 3. If the stream is aligned, proceed to Laser Spot 
Determination.

3 Open the Sort Chamber door and remove the charge plates in order to view the waste 
receptacle.

4 Open the Interrogation Chamber, remove the charge plates, and use the micrometers and 
gimbals to direct the stream into the center of the waste tube.

5 Adjust micrometer (1) Figure 6.1 to center the stream over the pinholes. Adjust micrometer (2) 
Figure 6.1 to focus the stream until the dark sides of the stream and the bright center appear 
proportioned in thirds.

6 To check stream verticality, micrometer (3) Figure 6.1 clockwise to raise the stream. If the 
stream moves out of focus or migrates right or left, the stream is not in alignment, and the 
gimbals must be adjusted.
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2 If you see the message that the laser spot was too large or poorly defined, view the Reference 
Image of the small, focused laser spot intersecting with the sheath stream. Adjust the stream 
focus (micrometer 2, Figure 6.1) until the Live image is similar to the Reference image. Do not 
adjust micrometer 3 or the gimbals.
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CHAPTER 7

Quality Control

Quality Control and Performance Validation

Daily performance validation provides the assurance that the MoFlo Astrios is producing quality 
data from day-to-day. Documentation of performance results in a good quality control program will 
support the integrity of the data, provide a good track record of performance, and flag the operator 
when the instrument may need repair. After completing the startup and alignment procedures, 
validate the performance of the instrument.

The QC screen is a representation of lasers and detectors on the instrument. Circles represent laser 
lines. Squares represent PMT positions. After the QC procedure is complete, detectors that meet 
specification display a green checkmark. Failing detectors display a red X. Detectors with undefined 
QC values will display a question mark. 

IMPORTANT Performance Validation should be repeated if you make changes to the instrument, such as 

changing a nozzle tip, fluidic pressure, dichroic mirrors, laser power output, etc. The automated QC 

process will qualify only those parameters where a laser is powered ON.

Quality Control Procedure

1 Perform the instrument Startup procedure. See CHAPTER 5, Startup and Shutdown Procedures.

2 Perform Instrument Alignment including Laser Spot Determination. See CHAPTER 6, Every Day 
Instrument Alignment.

3 Ensure that sample is not running and that you are not acquiring data in Summit before you 
begin. If you have performed instrument alignment, the Alignment protocol will be open in 
Summit and you will already have a tube of Spherotech, Inc. SPHERO Ultra Rainbow Fluorescent 
Particles diluted 1:10 with deionized water.
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IMPORTANT Infrequent errors pertaining to event rate control can generally be corrected by running Auto 

QC again.

7 Failed parameters indicated by red check marks are generally correctable. Troubleshoot the 
parameters and rerun QC.

 • Ensure that the instrument and lasers were allowed a minimum of 30 minutes to warm up. 
The shutter on the UV laser cannot open until the laser is powered ON for 30 minutes.

 • If a single parameter in a POD has failed, check the alignment of the dichroic filter and PMT 
in that position. See CHAPTER 10, PMT Alignment Procedure.

 • If all of the parameters in a POD fail, verify that the laser is powered ON and that the laser 
warmed up for 30 minutes prior to starting QC. If a laser control slider exists, ensure that 
the laser power percentage is set to 100 percent.

 • If all the parameters for the fiber-coupled lasers fail, check the FBSO alignment. If 
parameters in the 355 nm POD fail, check the BSO alignment for the 355 nm laser.

 • Check CHAPTER 10, QC Setup Tool and compare settings to the QC results.

QC Report

After the QC procedure is complete, a report is available through Summit Software. Select Tools 
Copy QC Reports, select a folder in which to save the data and click Save. Browse to the folder in 
which you saved the reports and double-click the desired report. 
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CHAPTER 8

Sorting and IntelliSort

Sort Overview

Sorting takes place following analysis of the particle in the Illumination Chamber. When a cell of 
interest is detected by the lasers and optics, a pulse of charge is sent through the stream when the 
cell of interest reaches the last attached drop. The droplet then breaks off with a charge that can be 
either positive or negative, depending on the desired sort direction. The droplets fall through the 
electric field created by the charge plates, and get deflected accordingly. The cells are then 
collected in the sample tubes or plate wells.

Figure 8.1  Sort Overview Diagram
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The sorting function involves many facets of the instrument that require precise timing and 
calibration. The stability of the fluidics and droplet formation are critically important. MoFlo 
Astrios has been engineered to provide an extremely stable droplet break-off and charge on the 
droplets of interest. This translates directly to sort purity.

An accurate drop delay assessment is also critical to high sort purity. The drop delay defines the 
time duration for a particle to travel from the interrogation point at the laser to the last attached 
drop. With stable fluidics and an accurate drop delay, cell sorting can reach very high purities of 
greater than 99%. 

To ensure accurate deflection of charged droplets schedule the cleaning of Deflection Plates, see 
CHAPTER 9, Deflection Plates Block Assembly and Charge Deflection Plate Cleaning Procedure.

During a Sort

During a sort the following events occur:

1. A decision is made at the interrogation point whether to sort or abort a cell.

2. If it is determined that a cell is to be sorted, the system waits until the cell reaches the Last 
Attached Drop.

3. The Last Attached Drop breaks off carrying a charge that can be positive, negative, or neutral 
depending on the direction it will be sorted.

4. The electronics send a charge through the sheath and sample stream.

5. As the charged droplet falls through the electric field created by the Sort Deflection Plates, it is 
deflected into the proper sorting receptacle.

Sort Setup Using IntelliSort with Automatic Drop Delay Determination

Below is an outline of the steps required to set up a sort run using IntelliSort. Detailed instructions 
are included later in this section.

NOTE You should not attempt to sort with air in the nozzle or fluidics system. An air bubble in the nozzle or 

sheath filter will cause the drop delay to be unstable and could lead to poor sort purity. Refer to 

CHAPTER 10, Inspecting for Trapped Air to determine how to check for trapped air.

IMPORTANT When a sort is started, make sure the sort plates are on. It takes a few seconds for the plates 

to achieve a full charge. 

1. Determine laser spot location and nozzle height on the Find Laser Spot Tab. 

2. Perform the Intellisort Initialization step (frequency and amplitude determination). 

3. Perform the QC procedure.

4. Define a Sort Output Type (tubes, slide, or plate).

5. Set up Deflection.

6. Verify CyClone positions.








