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This chapter contains information to help you start up and turn off the Agilent
RapidFire 365 High-throughput Mass Spectrometry System for daily use.

What is the RapidFire 365 High-throughput Mass Spectrometry System?

The RapidFire 365 High-throughput Mass Spectrometry System helps to
eliminate bottlenecks in your drug discovery workflow and enhance the
screening process of sample analyses. By feeding samples directly to the mass
spectrometer, RapidFire technology enables the acceleration of drug discovery
pipeline decisions.

The high-throughput mass spectrometry system consists of a proprietary
sample purification and injection system that interfaces directly with the
mass spectrometer. The RapidFire-MS system can simultaneously analyze
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System Preparation

multiple analytes in complex mixtures presented by biological samples and
remove contaminants such as salts, buffers, detergents, proteins, microsomes,
and subcellular material.

The RapidFire system facilitates the analysis of one 384-well plate in about 50
minutes or as many as ten 384-well plates (3840 individual samples) in a
single instrument shift (8 hours). When you run an experiment continuously
over a weekend, the system can run 63 plates (24192 individual samples). The
throughput of the RapidFire system for label-free biologically-relevant data
approaches that of optical technologies.

The dimension of the RapidFire system is 170 cm x 155 cm % 81 cm. It weighs
475 kg. The system is equipped with one BenchBot sample handler and four
plate stacks. The plate stacks enable the system to process 63 micro plates in
one batch. Three plate stacks serve as the input stacks, and each can
accommodate 21 micro plates. One plate stack is left empty to serve as the
output stack. When all of the plates from one input stack is moved to the
output stack, the original input stack becomes the output stack. In addition,
the barcode scanner is capable of reading barcode labeled on any side of the
sample plates.
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Figure 1 BenchBot sample handler and input stacks.
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System Preparation 1

To prepare solvents

Only use LCMS-grade, filtered, degassed solvents. Change solvents according
to your assay.

1 Pull out the solvent drawer.

2 Check that you have enough solvent for the runs that you plan to make and
fill the following containers accordingly.

Lines 1A, 1B, 1C, and 1D feed Pump 1
Lines 2A, 2B, 2C, and 2D feed Pump 2
Lines 3A, 3B, 3C, and 3D feed Pump 3
Water in bottle labeled 100% water

Acetonitrile in bottle labeled 100% acetonitrile. Other organic solvents,
such as methanol, can also be used.

m Handle solvents safely as described in the Safety Guide.

3 Gently shake the filters and whirl the flasks around to remove potential air
bubbles.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 9



1 System Preparation

To check waste capacity

1 Check that the waste flasks have enough room to accommodate the waste
that will be generated from the runs that are planned.

2 If more capacity is needed:

a Empty the waste carboy where the two green RapidFire System waste
lines are directed.

b Empty the vacuum waste flask.

¢ Check that the two green RapidFire System waste lines are not dipping
in waste fluid, but merely sticking out of the lid of the carboy.

m Handle waste solvents safely as described in the Safety Guide.

To start the vacuum system

1 Open up the vacuum valve or switch on your stand-alone vacuum pump.
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System Preparation

To start the software

1 Double-click the RapidFire Control Panel desktop icon.
2 Click File > Choose CFGs.

3 Select the configuration folder under C:\Agilent\ RapidFire.
4 Click Start in the Control Panel dialog box.

B3 RapidFire Control Panel [ = || = |52 ]

File

|C:/Agilent/RapidFire/cfgs(d.0 X)_#RF365/
The icons turn green as
the system components

start up.

@ Rapidfie
@ Pumpi

@ Pump2

Wash Station
Sipper

Sample Interface
@ Pump3 Column Changer
@ Pumpd
@ wch
@ wmcz

@ LogServer

Plate Handler

AAD Client

MassHunter Client

RFRemServer

(] o ——

Double-click the RapidFire UI desktop icon.
Click System Tools > Network Settings.

"7 RapidFire : cfas(4.0.X)_#RF365 = ==

File  Batch Configuration Tools | System Tools | Help —
MNetwork Settings

Plateset Run Controls

BenchBot Teachpoints 1094
1094

Cartridge Changer Le Boct Hesek
@ Plates Sipper Configuration =i NA
Plates Mode Settings Valve Tuner
Start at Well E Pressure Graph a4
Sip Order @ ByRow () View Injection List 4 0
View Log 0
Sipper Settings

7 Verify that the IP addresses for the RapidFire System computer and the
mass spectrometer computer are correct.
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Tip To find the IP address:
a Click Run on the Windows Start menu.

b When the run dialog box opens, type emd and click OK.

Run

Type the name of a program, folder, document, or
Internet resource, and Windows will apen it For you.

Open: | crd| w

[ OK ] [ Cancel I [ Browse. ..

¢ When a command window opens, type ipconfig -all and press Enter.
The IP address is displayed in the window.
8 To connect to the program server, click Connect in the main window.

The icon next to the Connect button turns green.

To home the cartridge changer and replace the cartridge
1 To open the Cartridge Changer dialog box, click System Tools > Cartridge
Changer.
2 If the Homed icon is red, home the device as follows:
a Click Home in the drop-down menu.
b Click Go To.

The Homed icon turns green.
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Cartridge 1
Cartridge 2
Cartridge 3
Cartridge 4
Cartridge 5
Cartridge 6
Cartridge 7
Cartridge 8
Cartridge 9
Cartridge 10
Cartridge 11

Cartridge 12

Cartridge Changer

Corfiguration Parameters

Auto Cartridgs Switch
Pump Fressure Limt (MFa) 12

Pump3 Pressurs Limt (MPa) 18

Type
AorCé
A2 or Cé other size
Alarge bed 12uL
Borcyano
CorCl18
D or graphitic carbon
EorCE
F or phemy
H1ar HILIC
0 or blank empty
G3210A custom1

G9210A custom2

Go To Load x| 12
4?

Be sure that a cartridge is present in the Cartridge 1 slot, as the cartridge

changer travels to this position after the homing routine is complete.

System Preparation

Sample Court

® Homed <aff———

234

3 To load up to 12 new cartridges in the holder:

a Click Load in the drop-down menu.

b Click Go To to get access to the slots.

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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1 System Preparation

¢ After removing their protective packaging, insert the new cartridges in
the holder, with the notch end facing up.

4 Update the information in the Cartridge Changer dialog box:

a Enter the type for each new cartridge.

See “RapidFire System Cartridges” on page 83 for a list of columns that
are available for the RapidFire System.

b To reset the Sample Count of a particular cartridge to zero or any given
non-zero value, double-click the corresponding field and confirm your
input.

¢ Click Update.

To home the stages

Before you begin

14

Use this procedure to calibrate the RapidFire System positions in any of the
following situations:

* When you replace the sipper tube or its pink guiding needle.

* When you teach a new type of plates, such as round instead of conical

bottom.

For this calibration protocol, you need an empty example plate in either the
96- or 384-well format.

1

To open the Sipper Configuration wizard, click System Tools > Sipper
Configuration.

Click Home in the wizard and wait until all three (x,y,z) stages have found
their home positions (0,0,0).

If your experiments use the same types of plates as the types last used to
calibrate the RapidFire System, then:

a Close the wizard.
b Continue with “To check the valves” on page 18.
Otherwise, continue with Steps 4-12 to set a sipper safe height.

When the Sipper Safe Height window appears, select the plate type to
configure from the list:
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% Sipper Configuration Wizard

Fleaze zelect plate to configure

| Unselected v

ad: ate
eptyellConicalB ottom_P

A5 Meerilel Plate —

5 Place an empty plate on the holder between the metal pins. Use the same
plate type as you are using for your experiment.

a Manually adjust the stage to clear the plate, wash station, and matrix
bottles by about 0.5 cm or 1/4”.

b Click Set, then Next, in the software wizard.

Tip To move the stage manually, first disengage the power in either of the
following ways:
Open one of the interlocked doors, or

Press the E-STOP button.
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Then turn the stage knobs until the stage reaches the desired position.
Finally, close the doors or release the E-STOP button to restore power.

When the Aqueous Wash Station Position window appears:

a Manually adjust the stage so that the sipper tube is deep within the
aqueous wash station chimney, but does not contact the walls or bottom.

b Click Set, then Next.
When the Organic Wash Station Position window appears.

a Manually adjust the stage so that the sipper tube is deep within the
organic wash station chimney, but does not contact the walls or bottom.

b Click Set, then Next.
When the Middle (Trough) Wash Station Position window appears:

a Manually adjust the stage so that the sipper tube is within the central
drain of the wash station.

b Set the position so that the tube is deep enough to prevent any splashes
from occurring during a sipper flush, but above the round opening.

¢ Click Set, then Next.

When the Set the P-1 Position window appears, proceed according to the
following directions, which use the 384-well plate as an example.

a Manually adjust the stage so that:

the sipper tube goes all the way down into the P-1 well of a 384-well
plate, and

the sipper tube is properly centered within the well.

b Slowly and carefully lower the stage until the sipper tube flexes only
slightly, as shown in the photos. Move the stage up a notch from this
position and watch the sipper tube bounce back down.

RapidFire 365 High-throughput Mass Spectrometry System User Guide



System Preparation 1

10 Repeat step 9 to define positions A-1 and A-24 of the 384-well plate or H1,
Al, and A24 of a 96-well plate.

11 When the Set the Matrix 1-4 Position window appears, specify where you
want the sipper tube to travel in the matrix bottles 1-4.

12 Click Swap, then close the Sipper Configuration Wizard.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 17
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To check the valves

1 To open the Valve Configuration Utility dialog box, click System Tools >
Valve Tuner.

Valve 1
Positions

Cur. 772 Load

Ini. |70

Limited Homing @
Fieset Fos dltet Hoening

WValve 2
Postions Home
Cur. |-1020 Load |70 Limed Homing ©
T Reset Pos Aftes Homing
[ : N |-
WValve 3
Postions Home
Cuw. |-108 Load | 390 @

[#] Limited Homing
Fieset Pos dltet Hoeing

Lol w [

AlValves

V2 V3 V4
e o o o
DoniChenge © @ @ @ n
ject Il
Load o] o o o
Iriect ollo|lol|lo

2 Check the status of the three nanovalves (Valve 1, Valve 2, and Valve 3) in
the lower part of the screen. For normal operation, the status icons are
either blue (Inject) or green (Load) for all three valves.

3 If the status lights for the valves are yellow or if the Home icons are red,
then home the valves by clicking their Find buttons.

The Home icons should turn green, and their Cur. Positions indicate 0.

4 Check that switching the valves from their load to their inject position is
smooth and quiet.

18 RapidFire 365 High-throughput Mass Spectrometry System User Guide



System Preparation

To prepare the peristaltic pump

1 Turn on the peristaltic pump connected to the wash stations:
a Select Pump 4 as Active.
b Click Apply.

Pump Settings
Pump 1 Pump 2 Pump 3 Pump 4
] - S N e |
15 0 mL/min 125 |0 mL/min 125 |0 mL/min
0 |10 8% ] 0 0 8% ] a0 |en |B% [ \
0 0 C% ‘ 0 0 C% ‘ 0 0 C% ‘
o o D% o o D% | o o D% |
0.03 MPa 0.03 MPa 0.03 MPa
Connected - Ready / £ ® @

2 Check that the peristaltic pump is rotating clockwise.

You can adjust the flow rate of the peristaltic pump manually by pressing
the up and down arrows on its control panel.

If the peristaltic has been off for hours, then the organic channel takes a
few minutes longer than the aqueous one to reach its chimney steadily.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 19
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1 System Preparation

3 With the vacuum on, check that fluid is being aspirated from the drain

(central trough) sufficiently. Be sure that no overflow occurs on the wash
station.

To prepare the quaternary pumps

Use this procedure to prime the quaternary pump, which removes air bubbles
in the fluidic lines. For each pump, prime each one of its four channels,

starting with a solvent composition of [100% A, 0% B, 0% C, 0% D] for Pump 1,
Pump 2, and Pump 3.

1 Turn the diversionary valve (black knob) counterclockwise 90 to 180
degrees to open the valve.
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2 To turn on the pump, click Apply with the pump selected as Active (Pumps
1, 2, and 3).

3 Increase the flow rates (step-wise: 3 mL/min, 5 mL/min...) to 10 mL/min,
and let the pumps operate for 2 minutes to prime channels A.
To change the flow rate, enter the desired value in mL/min in the Pump
Settings panel and click Apply.

4 Continue to prime the other channels as follows:
a Enter a solvent composition of [0% A, 100% B, 0% C, 0% D] for Pump 1,

Pump 2, and Pump 3, and click Apply. Let the pumps operate at 10
mL/min for 2 minutes to prime channels B.

b Enter a solvent composition of [0% A, 0% B, 100% C, 0% D] for Pump 1,
Pump 2, and Pump 3, and click Apply. Let the pumps operate at 10
mL/min for 2 minutes to prime channels C.

¢ Enter a solvent composition of [0% A, 0% B, 0% C, 100% D] for Pump 1,
Pump 2, and Pump 3, and click Apply. Let the pumps operate at 10
mL/min for 2 minutes to prime channels D.

5 After priming all channels of Pump 1, Pump 2, and Pump 3, set the flows to
the assay-specific rates, such as 1.25 mL/min.

6 Turn the diversionary valve clockwise to close it. Tighten it finger-tight
only.

7 Check the pressure readings, keeping in mind the following:

You can view the pump pressure history on the System Tools > Pump
Pressure Graph plots.

The maximum system pressure is 20 MPa.

a To open the Valve Configuration Utility dialog box, click System Tools >
Valve Tuner.

b Select the Inject (blue) position for Valves 1, 2, and 3 and check the back
pressure of each pump.

¢ Select the Load (green) position for Valves 1, 2, and 3 and check the back
pressure of each pump.
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Al alves
W1 Y2 W3 Wd
L L L @
Don't Change ® ® ® ®
—" Load O O @} O
—.» Inject O O @] O

Here are some typical values:

Valve position Pump number

Back pressure

V1, V2, and V3 blue (Inject position) P1
P2
P3
V1, V2, and V3 green (Load position) P1

P2

P3

~1-10 MPa (or 10 - 100 bar)
~0.1-3 MPa
~1-10 MPa

~0.1-10 MPa
(lower than in blue or Inject)

~0.1-3 MPa
(higher than in blue or Inject)

~1-10 MPa
(higher than in blue or Inject)

If the value is outside the typical range shown for each pump at load or inject
position, refer to the RapidFire 365 High-throughput Mass Spectrometry

System Troubleshooting Guide.
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To flush the sipper tube

1 Click Flush Now in the Sipper Settings area of the Ul window.

Sipper Settings
'Wash Needle Between Sips

Sip Height {mm) 2
Blank Injections Between Wells 0

Wac Pressure (<Pa)

The following actions take place automatically:
Pump 1 is turned on.
The sipper tube is positioned above the wash station drain.
Valve 4 is actuated to Load position.

The flow rate for Pump 1 is ramped up to 8 mL/min. This rate is
maintained for 1 minute, then is reduced to its default flow rate setting.

Pump 1 is turned off.
Valve 4 is rotated back to Inject position.

The stages are moved to the Swap position.
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To prepare the Agilent MassHunter Q-TOF LC/MS computer

Before you begin

24

Confirm that Agilent Data Acquisition software is installed on the computer.

1 Click RapidFire Communicator on the Windows Start menu or desktop.
The following program files are started:
RFRemServer.exe
RFMassunterS_TOF.exe

These program files are required for the software integration of the
RapidFire System.

Ed Windows Task Manager,

File ©Options Wiew Help

Applications| Processes |Performance Metworking

Irnage Mame User Mare CPU Mem Usage
lsass.exe SYSTEM oo 1,324 K
MysYC32, exe SYSTEM Juls]

RFMassHunterS_TOF.exe HTMS-team
RFRemServer.exe HTMS-team uli}

2 To start the MassHunter Data Acquisition software, double-click the Data
Acquisition desktop icon.

Data
Acquisition

3 Turn on the detector.

The Instrument Status box turns from yellow (Not Ready) to green (Ready).
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Instrument Status

Tl wonkist
Actuals
Parameter Value

0-TOF: Aough Yac |2 07E+00 Ton
0-TOF: Quad Vac T64E-05 Ton
0-TOF: TOF Yac 257607 Ton
0-TOF: Capllay 0.044ud
T-TOF: Chamber 256 uh
T-TOF Envor Stafe,
T)-TOF - Not Ready Ter L Dne or more termpeMon /)
0-TOF Vaporizer g
0-TOF: Diying Gas 1 Uin
0-TOF: Nebulizer 9 psig
0-TOF Fiun Time 00 min

Mot Ready

Last Run [min)

System Preparation

4 Select Tune in the Context list box, as shown in the following figure.

Agilent MassHunter Workstation Data Acquisition
File Edi

Context: | Tune
[ = “—_—

rklist  Run  Help

Layout: | Default

-

Devices

@ s R

1

M5 (-TOF [+)

E—=

ollilll]

5 Set the mass and resolution parameters for your analysis in the Instrument

State tab of the bottom panel.

Tip High Resolution (scan speed 4 GHz)

Extended Dynamic Range (scan speed 2 GHz)

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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Minimum Storage Size (scan speed 1 GHz)

a Click Apply on the right.

Tune File: [utatune.tun

lon Polarity

@ Positive " Negative
lon Source
Esl = | Agient Jet Stieam

Source Parameters

GasTemp  [325 EE T

DyingGas [§ [E0 Wmin
Nebulizer  [200 20 peia
Wiap [a000 v o044 s
Chamber 251 ua
e 2 BB
Gurw 175 5 imin

26

Mass List: [default)

[ am

TOF Mass Callration | Autatune | Menuel Tune | Diegnostics  Instumert Stats: Ih |

I Apply I

Tune File

On | Mass[m/2) Z‘ Delete
AEZTE [Autatune tun save | Savess | Load |
¥ | 622.028960 Clear ‘
¥ | 922009738
W | 1221 330537 Load Mass Range Cow (1700 m/z) =
W | 1521.571475 T Fast Polarity Switching I8 1
7 1821 552313 Standard (3200 m/z]
Instiument Mode:
| 21219352 Al
¥ | 2421913390 ¢ High Resolution
» V| 2721894529 & More {+ Extended Dynamic Rangs

£ Minimum Storags Size
Ofsion Energy | T

Calibrant Bottle MNone A OB

LC P 5 -

Advanced

[~ Disable CDS [~ Enable CalbB in Acq

6 Calibrate the mass spectrometer.

a Set the location of the Calibrant Bottle (example: B), and wait for the
mass-over-charge spectrum to stabilize.

b Click Calibrate.

Profile |MS [+ MS1 Profile at 4.23 min
mfz: 922.0063 922 0069
Sepwe FWHM: 00823
Height 260545 6220256 12219882
Resolution: 11209
e
=)
e
= 150K
5 15219689
2
&
100K
1180838 18219485  2121.9308
b3 i0a3 Z2g2e0 24219103
50K 522.9709
23.0278 haooosiz  p122.9311 ‘ 2721.8902
U ol u . O L K
500 1000 1500 2000 2500 3000
W iz (amu)
TuneFile: [Bootunetun | Mass List (default)
Jon Polariy I TOF Mass Calbration WAuIDtUne | Manual Tune | Diagnostics | instrumert Stete | Preferences
& Postive (" Negative 4 Curtent Mass Coefficients
(o e On | Mass(miel 7| Delete o= [S73IGO0EDT 0= [1.025681E+00
| 322040121
ESl - Agilent Jet Strearm
El Clear Default

¢ When the Calibration results window appears, check that the calculated
residual errors are satisfactory (for example < 2.0 ppm).
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Calibration

lass Calloration Curve Date Calbrated:  Friday. Aug 13 2010
ol 08:42:33 AM
am M5 TOF Mass Coefficients
[Masslm/z) = (a(t40)1"2)
=l
g a=  G7HISEM
gt = 1.025666E+00
& 2= 1170175604

g

b2= -324B8162E-07

g

c2=  1.885022E-10

g

d2= -A376471E-14

82=  3315759E18

@ i
T (usecs) f2= 0.000000E+00

Residual Exvor (ppr) vs, Exgected Mass
Date Acquited:  Friday, Aug 132010
08:42:33 AM

oo

8

Max Residual 1.207193E-01
Awg. of Absolute Res. = 5.432481E-02
StdDev. of Residual =  7.569653E-02

Rgsidual Enor ppr)
B

&
3

Detailed Residual Plot

d Click OK to close the results window.
e Set the Calibrant Bottle flag back to None.
71 Select Acquisition in the Context list box.

If prompted, confirm that you want to operate under the modified
Instrument State. DO NOT modify the Tune File.

8 Click File > Open > Method to open a .m method or set parameters to
create a method.

Methods for the RapidFire System are stored in the D:\MassHunter\ methods\
RapidFire\ folder.

9 Set the parameters for your analysis on the MS Q-TOF tabs shown in the
following example screens.
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Agilent Jot Glream

Stop Time
@ Mo Limit#bs Pump

" Stop Time ~ min

Cycle Time [0.2 s

Sample | Properies | MS Q-TOF |

lon Source lon Polaiity| - Data Storage| [~ LC Stream
ESl =2 Pasitive Profile M5

Time Segment and Experiment #

Time [min) Expt

I N

General | Source | Acouistion | Ref Mass | chromatogrem |

lon Polarity (Seg) Data Storage [Seq) e e e
" ) " None temperature] to equilibrate
e £ Centioid
- :

Negative ~ Both
Fast Polarity
u Suitching & Profile

LC Stream (Seg) Flot and Centroid Data Storage Threshold
& M5 M5 ME5/MS
 Wasts Abs. threshold 200 Abs. threshold 5

Apply Now

Rel threshold [%2]  [0.m

Rel threshold (%] [0.01

Agient Jet Steam

Stop Time
& Mo Lint/4s Pump

© StopTime [T min

Cycle Time [02 s

Sample | Propetties | MS @-TOF |

o Source lon Polarity | | Data Storage) | LT Sheam
ESI 2 Positive Prafile M3

Time Segment and Experiment
Time {min) Expt
I

General { Source } Acauistion | Ref Mass | chromataaram |

ESI (Seq)

GasTemp [350 T [351 ‘c

Diying Gas [7 I/min 7.0 I/min

Nebulizes [35 psig [35 psig
Sheath Gas Temp [300  °C [a03 T

Sheath Gas Flaw [10 I/min [10.0 I#miry
ESI (Expt)

WCap 3500 v Capillary [0.044 [y

Chamber 267 [y

S TOF [Expl)

Fragmentar [140 v
Skimmer |65 v
OCT 1RFVpp [750 ¥

Nozzle Yoltage (Expt)| 2000 v

Sample | Properies | MS Q-TOF |

i Source lon Polarity | | Data Storage, | LC Stream
ESI 2 Positive Profile M5

Agilent Jet Stream

Stop Time
& Mo Limit/s Pump

" Stop Time i

Cycle Time [0.2 s

Time Segment and Experiment #

Time [min) Expt

I R

General | Source ef Mazs | Chromatogram

TOF Spectra
Modz Mass Range
o MS
[Seq) Min Range 100 m'z
Max Range 1000 m'z
Auto
" MS/MS
[Sed)
Acquisition Fate Time
Targeted
" MS/MS Rate 5 spectrals
51
Seg) Tirme: 2001 ms/ spectm
Trangients/spectium 2618

RapidFire 365 High-throughput Mass Spectrometry System User Guide



System Preparation

Sample | Properies | MS Q-TOF |
Jon Source

[ -]

lon Folaity- -~ Data Sterage| - LC Stieam
Pastive Profie W

Chromatogram

General | Source | Aeqistion

Referance Mass Conection
Reterence Masses

" Stop Time min

Cycle Time [0.2 B

Time Segrent and Experiment # [ Enable
Stop Time Time [min] Expt W
& NoLimit/As Fump » G 2 £ _seplptow | ~
¢ StopTime [T min K
#Auto Recalbration Parameters
Cycle Time 02 s Average [ seams
Reference Mass
Detection'window [0 pem
Mirimum Height [0 counts
Sample | Propettiez | MS Q-TOF |
e S et lonPolarty | | Data Storags) | LESUeam | goneral | source | acquistion | et Mass | Chiamaiogram
Time Seqment and Experiment o
S b o Chiomatogram Label EwiType | [,  Offset 7Range
& Mo Limit/s Pump » I 2 » TIC TiC MS ‘Enlh ‘ 15‘ 10000000

10 When you have finished setting the parameters, click Apply on the right

side of the screen.

Froperties | MS G-TOF |

e o Polarity | Data Storage, | LC Stream

x Positive Profile M3
Jet Strieam Time Segment and Experimant #
& Time (min] Expt

1

oG I
Time: miry
+{02 5

General | Source | Acquisiion | Ref Mass | Chiomaiograr

Chromatogiams

Chiomatogram Label

» TIC TiC M5 ‘Enlh

Polarity y
EplTope  rne  Offict  YRange

—

| 15| 10000000
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System Preparation

11 Save the method.

Save all .m methods for use with RapidFire System in the D:\MassHunter\
methods\ RapidFire\ folder.

Save Method As

Name:

Description of selected method:

Directary,

equilbrate.m qdh

QTOF Generic.m MassHunter
Y mathods

(L equilibrate. m
L3 QTOF Genelicm

| =4 pata) =l

Method

Cancel
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System Preparation 1

To prepare the Agilent MassHunter Triple Quad MS computer

Before you begin  Confirm that MassHunter Data Acquisition software is installed on the
computer.

1 Click RapidFire Communicator on the Windows Start menu or desktop.
The following program files are started:
RFRemServer.exe
RFMassunterS_QqQ.exe
These program files are required for the software integration of the
RapidFire System.
Tip  You can verify that the programs are running using Windows Task Manager.

2 To start the MassHunter Data Acquisition software, double-click the Data
Acquisition desktop icon.

3 To turn on the detector, click On.

Actuals - Instrument Status
____ Parameter ) Value m—

GE0: Mot Ready Text Long E quilibrating source termperatures and fl

GE0: Rough Vac 207E+0 Tarr . .

000 High Vac S5TEE Tan Elogsed Tine [in)

Q00: M51 Heater 100 °C

Q00: M52 Heater 100 °C

G00: Gas Temp 300°C

Q00: Gas Flow 3.0 1/min

000: Mebulizer 15.0 psi

Q00Q: Chamber Current 010 pa

Q00: Capillary Current I

Q00: Diverter Yalve to waste

The Instrument Status box turns from yellow (Not Ready) to green (Ready).
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1 System Preparation

To prepare the ABI/Sciex Triple Quad MS computer

Before you begin  Confirm that an appropriate version of Analyst software is installed on the
computer.

1 Click RapidFire Communicator on the Windows Start menu or desktop.
The following program files are started:
RFRemServer.exe
RFAAQS.exe

These program files are required for the software integration of the
RapidFire System.

Tip  You can verify that the program files are running using Windows Task
Manager.
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System Preparation 1

To turn off the system at the end of the day

Do these steps when you are done using the RapidFire System for the day.

The instrument goes into stand-by mode at the end of each series of plates. This
precaution ensures that all pumps are turned off at the end of a run.

1 If your samples are a high-salt high-protein or buffers, then:

a Flush the sipper to avoid the formation of precipitates as described in
“To flush the sipper tube” on page 23.

b Clean the fluidics lines by running a few rows of methanol wells. A
minimum of 50 wells is recommended.

1 Close the RapidFire Control software.

a In the RapidFire window, click Disconnect to disconnect the software
from the RapidFire instrument.

b Close the RapidFire window.
¢ In the RapidFire Control Panel, click Stop.
d Close the RapidFire Control Panel.

2 After idling for about 20 minutes, most mass spectrometers will
automatically go into stand-by mode. If that is not the case of your system,
actively put it into stand-by mode by following the instructions in your mass
spectrometer documentation.

3 Turn off the vacuum source.
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To resume operation after a power shutdown 37

This chapter contains procedures to help you maintain the RapidFire System.
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2 Maintenance

To prepare the instrument for daily use

Replace solvents.

Change the cartridge.

Home the stages.

Check the status of the valves.

Prime or flush all pumps lines.

S G AW N =

Flush the sipper tube.

To maintain the system at the end of each day

1 Flush the sipper tube again as described in “To flush the sipper tube” on
page 23.

2 Do the shutdown procedures described in “To turn off the system at the end
of the day” on page 33.

To maintain the system at the end of the week

1 Empty the waste containers (carboy and vacuum flask).

2 Clean the mass spectrometer according to the instructions provided by the
manufacturer.
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Maintenance 2

To shut down the RapidFire System

Do these steps to turn off the RapidFire System completely.
1 Close the RapidFire Control software.

a In the RapidFire window, click Disconnect to disconnect the software
from the RapidFire instrument.

b Close the RapidFire window.
¢ In the RapidFire Control Panel, click Stop.
d Close the RapidFire Control Panel.

2 Safely turn off the RapidFire computer.

3 Turn off the pumps and the plate handler.

4 Turn off the UPS unit.

To resume operation after a power shutdown

1 Turn on the UPS unit.

2 Turn on the pumps and the plate handler.
3 Turn on the RapidFire computer.
4

Start the RapidFire Control Software. See “To start the software” on
page 11.
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To prepare the Agilent MassHunter Q-TOF LC/MS computer 42
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To prepare the Thermo Fisher Triple Quad MS computer 47
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This chapter contains procedures to help you operate the RapidFire 365
High-throughput Mass Spectrometry System in Plates Mode.
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3 Operation in Plates Mode

To prepare plates

1 Completely thaw the sample plates.
2 Centrifuge the plates at 3000 rpm for at least 5 minutes.

Tip Spin down the plates, particularly if samples contain insoluble particulates,
such as microsomes. When you spin the plates, particles and insoluable

material are forced to the bottom of the wells where they are less likely to be
aspirated into the system.

To load plates manually

You can either load plates manually as described here or use the BenchBot
plate handler as described in the next topic.

1 Check that the sipper has been homed as described in “To home the
stages” on page 14.

2 Securely position the plate on the holder in between the metal pins, then
close the front doors.
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Operation in Plates Mode 3

To load plates using the BenchBot plate handler

You can either load plates using the BenchBot plate handler as described here
or manually as described in the previous topic.
1 On the main RapidFire System window:

a Select the plate configuration (96- or 384-well).

b Mark the Use Plate Handler option. Click Apply to register the change.

Plate Info

Cumert Plate Name

Plates Completed 0
Input Stack MNA
Qutput Stack MNA

Cument Column Position Unknown

Plate Cortfiguration StandardPlate_95 v -——
StandardPlate_56

Miscellaneous Settings

Use Plate Handler

Plates Between Fushes 1 4

Missed Sip Tolerance 5 10

2 Stack the plates to be analyzed in the input hotels.
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3 Operation in Plates Mode

To prepare the Agilent MassHunter Q-TOF LC/MS computer

1 Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the Agilent MassHunter Q-TOF LC/MS

computer” on page 24.

2 On the Sample Tab of the Method Editor pane in the MassHunter Data

Acquisition software:
a Enter the Name and Path for the data file.

The data file Name must be sequencel.d (for data analysis by RapidFire

Integrator).
b Set the Run Type to Manual Start.

¢ Set the Injection Volume to -1 uL. This value causes the system to use the
injection volume set by the RapidFire injection loop (at V1P2-V1P5).

Sample Fiun

- Run Type:
Mame: |ser Manual 5ample Position:  [vial 1 SR UES

Fart of method to run:

Custom]: CustomZ: Operator Mame:

Wit Time for Ready:

D ata File
v Aut=dicrement Injection Yolume:
Name: | sequencel.d

LComment

[MarualStat =]
[acauistion Only 7]
——
’107 [min]
EE—]

Path: D:\MassHunter\Data\RapidFire\ User Guide\.. Wow Data |

3 Click the Start Sample button.

== Agilent MassHunter, Workstation Data Acquisition

File Edit WYiew Tools Worklist Run  Help

Context: |Acquisition - Layout: | Worklist Creation - m Method: |UJszer Manual Method.m
=EZH @s/rimw T|%BF]s§0re G»
Devices

When the source has equilibrated, the label of the MS Q-TOF device module

turns blue in the Instrument Status pane.
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Operation in Plates Mode 3

To prepare the Agilent MassHunter Triple Quad LC/MS computer

1 Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the Agilent MassHunter Triple Quad MS
computer” on page 31.

2 Select Acquisition in the Context list box.

ilent MassHunter Workstation Data Acquisition.

| warkist

Conlext. |40 Method: | User Marnuial Method m

P

Devices Actusls
Parameter Value
i Eatl ot Fieady Text Long E quilibrating source and I
T T Fough Vac ZO7ED Ton
— ] ) HighVac SHIEE Ton
1004l l"— 7 “Waste 51 Heater 100°C
= 52 Heater T00°C
Callf M
2303°C l "37 000: Gas Temp 300°C
;7 CEEEEENT 0O0: Gas Flow L0 Vi
Z T00: Nebulzer 50 s
3 —=r= G00. Chamber Cunent T0ph
Pi-A1 0O0: Capilary urent
T00: Dhverter Walve o et Standby |
o 000 Spectum | MS [MPM (3122), ESI (), 424
e
5 Jm/z: 2761
| 008 Height: 0
2000 0063
7000 004
E T
5000 e 2761
5000 E ooy
4000 i
e 0043
2000 2
1000 105
| ; e | ; | : R L L
= 250 255 260 265 i) 275 280 285 290 295 300 305
4 min
ZI_U 34 a8 a8 a a2 FF miz(amu)
Sample | Propeties | WPS | BinPump | Cokmn | DAD | MS GQ@ | |
e Stop lime Acquisition | souce | crrometogram | nstrument | Disgnostics | Apply
st & No limit/ds Purp Scan segments Resst
C min CompoundName | ISTD? | Precursarlan ©| MS1 Res | Productlon © MS2Fes| Dwell | Fragmentor | Colision Energy
Tune file Time fikering » | Compeund! ] wofunt | 2o0funt | 10| 100] 10|
stunsglune il | &l Freskvion [ mn Compound] ] aofum | 20funt | 100 100 11
Time seqments
# | Time | ScanType |lon Folary DivValve| DetaEMY| Stored
y 1 | EllMRM ‘F’usmve \TUMS | 1nnn| v \
[483  cockss 7o meleyck -
< 3
For Help, press F1 User Manual Method.m | | [CAF UM [SCRL
PR R -

i3 start

3 To open a.m method or set parameters to create a method, click File >
Open > Method.

Agilent suggests storing methods used for the RapidFire-MS System in the
D:\MassHunter\ methods\ RapidFire\ folder.
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Operation in Plates Mode

4 Set the parameters for your analysis on the MS QQQ tabs.

5 On the Sample Tab of the Method Editor pane in the MassHunter Data
Acquisition software:

a Enter the Name and Path for the data file.
The data file Name must be sequencel.d (for data analysis by RapidFire
Integrator).
A commonly used Path setting is D:\ MassHunter\ Data\ RapidFire\.

b Set the Run Type to Manual Start.

¢ Set the Injection Volume to -1 pL. This value causes the system to use the
injection volume set by the RapidFire injection loop (at V1P2-V1P5).

Sample Run

HName: User Manual Sampld Position:  [vial 1 IRl 13 Manual Start X
Part of method to un:
Custonn]: Customz: DOperator Mame:

— ‘wait Time for Ready: 10 [mmin
v Aut=lcrement Injection ¥ alume: q i
Name: | sequencel.d

LComment

Path: DAMassHunter\Data\RapidFire\ User Guidel,. Mow Data |

6 Click the Start Sample button.

== Agilent MassHunter Workstation Data Acquisition
File Edit Wiew Tools Worklist Run  Help

Context: |Acquisiti0n j Laypaut: |W0rklist Creation ﬂ m Method: | User Manual Method.m

EE = E @ s(rimw 7|0 B6lFls§ire G
Devices

When the source has equilibrated, the label of the MS QQQ device module
turns blue in the Instrument Status pane.
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Operation in Plates Mode 3

To prepare the ABI/Sciex Triple Quad MS computer

1 Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the ABI/Sciex Triple Quad MS computer” on
page 32.

2 On the MS computer, launch Analyst by double-clicking its icon on the
desktop.

2
e

3 In Tune mode, load appropriate project and acquisition method files.

4 Click Tools > Create subproject, and save this method in a subproject
folder with the current date.

In the following example, project= Infusions Manual\, subproject=
2007_06_19\, and method= testTune.dam.

open x|
Files:

testTune dam

(EEERRIE A cquisition Method [* dam]

Browse.. | Cancel |
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3 Operation in Plates Mode

5 Click Acquire and type in a name for your sample.

4‘ Acquire... Start r Edit Ramp... MS Mel

SourcelGas ] Compound  Resolution lDetedor ] M3 lAdvanced MS ]
1

Acquire to Disk

Sample Mame: | Manual 5ample
Froject: [:vAnalyst DatabProjectshnfuzgions d
Manualh2007_06_194Data’ ;
D ata Filename: | Browse... | |’
Comment:

QK | Cancel | Help ‘

The data will be recorded in a file named <DataFileName.wiff> in the Project
/ Subproject folder.

6 Click OK to start the run.

46 RapidFire 365 High-throughput Mass Spectrometry System User Guide



Operation in Plates Mode

To prepare the Thermo Fisher Triple Quad MS computer

1 Start Xcalibur.

2 Load the appropriate method file using the Define Scan window.

0 "  Lens 31 Offset -61.8810
Ei i’ " “Waporizer Temperature 171.2920
y 0 w"  Capilary Temperature 374.8683
"  lon Gauge Pressure 1.18566:-5
" Forepump Pressure 0.9864
"  Sheath Gas Pressure 59,3420
W AuxGas Pressure 30,9569

Aol Y | =] | /|

35 [ JcT o FulScan | HSRM SAM \

90_: Same value for all SRM[s]: Collision
35_: Sean wWidth: W ] il Parent Mass ‘ Product Mass e 5-Lens

] 1 386.200 122100 3 122
- 3 Sean Time: W |0.050 :I 2 515.200 276.200 45 122
?5_: Callision Energy: [ :I
709 G20DGas  [15 = !

Use Tuned 5-Lens Value [

E Apply | Abort | Cancel | Help

N
] Apply

nce
1

3 Click Apply to take these new parameters into consideration.
Confirm that you are using the RapidFire-1,25mLtune.test settings.

4 Wait until all source settings such as temperatures and flows have
stabilized.

5 Select the folder where you want to save the data as follows:
a Click the camera button.
b Browse through your data file tree.

¢ Select the appropriate file name.

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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3  Operation in Plates Mode

6 Click the Start button to begin data acquisition and recording.

Y Thermo TSOQ EZ Tune- EZ Workspace - HESI - RapidFire-1,25mLtune- test. TSQCalib

File Wiew Control Scan Parameters Display  Setup  Help

= - "  Lens 31 Offset -45.2548
m ﬁ r .\ /// " “Waporizer Temperature B09.8725
El B . “. i w"  Capillary Temperature 3750236

} 'l/ "  lon Gauge Pressure 1.79091e5
" Forepump Pressure 09832
"  Sheath Gas Pressure B0.0093
v

A ﬂ Q ﬂ . | b @ @ Jﬂ A Gas Pressure 24,6229

Acquire Data

ﬁ Filename: IC:\Xcalibur\data\experiment.FEAW' J
210
Sample Mame: || F\‘ 276.20
Comment: I
Acquisition Status Acquire Time—————————————— Statt |
* Continuously

Statusz: Idle I z |
Time [min):  0.00 L Sc.:ans ° j —
 Minutes |1 .00 ﬂ Wiew. . |

QK I Cancel | Help |

=T
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Operation in Plates Mode 3

To set RapidFire run parameters

1 Click System Tools > Cartridge Changer.
2 When the Cartridge Changer dialog box appears:

a Open the column select list and select the solid-phase extraction (SPE)
cartridge appropriate for your assay.

b Click Go To.
¢ Close the Cartridge Changer dialog box.
3 Set the parameters for your analysis on the RapidFire software.

Be sure to select the Plates option.

B3 RapidFire Control Panel [ = || = || 22 | |l E=3 RapidFire
File File  Batch Configuration Tools ~ System Tools  Help

C:/Agilent/RapidFire/Crgs(4.0.X)_H#RF365-LP1{2 Plateset Run Controls Well Info

Omm per rev)/
o E] E Total Wells Sipped

Wells Sipped Since Resst
\N Plates () Sequences

RapidFire Wash Station Curment Well Address

Plates Mode Settings Hos b
Sipper ° e
Start at Wel E Curert Plate Name

Sample Interface Sip Order @ ByRow (&) ByCol Plates Completed

Input Stacks
Column Changer Sipper Settings

Wash Needle Between Sips Bt ade

Plate Handler Cument Cartridge Position
Sip Height fmm) 15

AAQ Client Blank Injections Between Wels 0
MassHunter Client Vacuum Level (kPa)

RFRemServer

Pump 1
Pump 2
Pump 3
Pump 4
MC 1

MC2
Miscellaneous Settings

RapidFire Cycle Durations D \Use Flate Handler
State Edit Time (ms} Time (m...

LogServer

O Use Barcode Scanner

Aspirate 600 600
Load/. 3000 3000
0 0 Plates Between Flushes
3000 3000 Missed Sip Tolerance
Reeanil snn L]

Pump Settings
Pump 1

i s e
15 mL/min

B%

Cu

D%

MPa

Disconnected
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Operation in Plates Mode

4 In the Plates Mode Settings area:

a In the Start at Well field, type the position on the plate to start the run.
The first position is Al.

b Select to read microtiter plates in either of the following ways:
By Row: A1, A2/ A3, ..., H11, H12,
By Column: Al, B1, C1, ..., G12, H12.

In the Sipper Settings area of the screen:

a Mark the Wash Needle Between Sips option to wash the sipper tube
once after aspiration of the sample from each well. The tube is washed
first in the aqueous, then in the organic wash chimney, for 300 ms in
each.

b In the Sip Height field, type the number of millimeters from the lowest
posttion of the sipper tube to the bottom of the well. Enter a value of 1.0
mm or greater. The sipper tube (in V1P3) travels down from Safe Z into
the sample well until either:

The sip sensor (in V1P4) optically detects the presence of fluid and
triggers the actuation of V1, which causes the transition between State #
1 (Aspiration) and State # 2 (Load/Wash), or

The z-position of the sipper tube reaches the set Sip Height.

¢ Enter a value > 0 for Blank Injections Between Wells to have the system
do extra cycles in the organic wash station between wells. This setting
helps to limit or prevent carryover between samples.

In the RapidFire Cycle Durations area, set the valve timing, as per assay
protocol for States 1 - 5 (Aspirate, Load/Wash, Extra Wash, Elute, and
Re-equilibrate).

Set the value of Aspirate to at least 600 ms for reliable sip sensor
triggering.

In the Well Info area, you can view the following information:
the number of wells sipped in the lifetime of your RapidFire System
the number of wells sipped since the last reset
the location of the Current Well Address (such as [1,7] for position A7).

In the Plate Info area, select either 96 Well or 384 Well as the Plate
Configuration.
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Operation in Plates Mode 3

9 In the Miscellaneous Settings area:
a Mark whether to:
Use Plate Handler
Use Barcode Scanner

Put the Mass Spec in Standby After Run.
In Plates mode, the option to communicate with the mass spectrometer
is not available.

b Set the Plates Between Flushes as follows:

For 96-well plates, use 4.
The sipper tube flushes for 1 minute after every 4 plates.

For 384-well plates, use 1.
The sipper tube flushes for 1 minute after every plate.

¢ Set the Missed Sips Tolerance to a value > 0 to suspend RapidFire
System operation after the specified number of wells are found to be
empty by the sip sensor.

10 In the Pump Settings area at the bottom of the screen, set pump flow rates
and solvent compositions for your assay.

11 Click Apply.

12 To save the parameter settings made in the previous steps for future use,
click File > Save RF Method As.
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Operation in Plates Mode

To start a run in Plates mode

1 Click the Play button in the upper left area of the screen: E

2 When prompted in a command window, enter the plate name with the
keyboard or using the hand-held barcode scanner to input the barcode, then
click OK.

Click the Play button again.
4 Verify that the sipper tube aspirated the first few samples.
5 Verify that the analytes are being detected by the mass spectrometer.

Runs in Plates mode are not synchronized with the mass spectrometer.
Initiate the mass spectrometer acquisition run before RapidFire starts.

Close the doors while operating the RapidFire System to prevent possible injury. The
system does not operate with the doors open.

6 If you are loading plates manually, then when the plate run is completed,
you are prompted to load a new plate.

a If you have more plates to read, then:
Remove the previous plate.

Position your next plate on the deck as described in “To load plates
manually” on page 40.

Enter a name for the new plate using the keyboard or the hand-held
barcode scanner, then click OK.

If you do not enter a plate name within 30 minutes, then a time-out
feature automatically puts the RapidFire System in stand-by mode to
keep solvent from being wasted.

b If all plates in this set have been run, then click Cancel.
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Operation in Plates Mode 3

To pause a run

Use this procedure to suspend a run temporarily.
1 Click the Pause button DD

The cycle of Aspirate, Load/Wash, Extra Wash, Elute, Re-equilibrate,
and Needle Wash is completed for the last sample injected, then the
RapidFire System pauses operation.

The mass spectrometer continues to collect “baseline” data.
The RapidFire System pumps continue to run.
2 To resume operation after pausing, click the Play button E .

The system starts up where it left off and data is saved to the current
data file.

The remaining samples are run in the original order.

If the doors are left open, the system does not resume operation.

To stop a run

1 Click the Stop button [l

The cycle of Aspirate, Load/Wash, Extra Wash, Elute, Re-equilibrate,
and Needle Wash is completed for the last sample injected, then the
RapidFire System stops operation.

Data acquisition is stopped and the current data file is closed.
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3 Operation in Plates Mode

To make an emergency stop

Use the E-STOP procedure only during an emergency.
Otherwise, use either of these procedures to stop the RapidFire System:
“To pause a run” on page 53, or

“To stop a run” on page 53.

1 Press the physical emergency stop button (labeled E-STOP), which cuts
power to the entire system.

Opening an interlock door of the RapidFire System also stops motion.

2 To restart the system, pull up the E-STOP button to re-establish power.
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Operation in Plates Mode 3

To maintain a log book of data

Use a log book to record information about the two sets of data that are stored
in two independent systems (the mass spectrometer computer and the
RapidFire System computer) in Plates Mode. This record makes it easier to
retrieve data and match corresponding data sets in Data Analysis.

Consider including the following information in the logbook, such as in a
spreadsheet format:

Date
Generated data is stored by date in the RapidFire System computer. See
the Data Analysis Guide for more information.

Assay description
To relate to MS methods.

Sample name
To relate to the data file from the MS.

Set of plates number as assigned by RapidFire System.
See the Data Analysis Guide for more information.

Plate number (in the current set of plates)

Comments

See Also  See the G9530-90001 RapidFire365 Analysis Guide for more information.
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To prepare plates

1 Completely thaw the sample plates.
2 Centrifuge the plates at 3000 rpm for at least 5 minutes.
Tip Spin down the plates, particularly if samples contain insoluble particulates,

such as microsomes. When you spin the plates, particulates are forced to the
bottom of the wells, where it is less likely to be aspirated into the system.

To load plates manually

You can either load plates manually as described here or using the BenchBot
plate handler as described in the next topic.

1 Check that the sipper has been homed as described in “To home the
stages” on page 14.

2 Securely position the plate on the holder in between the metal pins, then
close the front doors.
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To load plates using the BenchBot plate handler

You can either load plates using the BenchBot plate handler as described here
or manually as described in the previous topic.

1 On the main RapidFire System window:
a Select the plate configuration (96- or 384-well).
b Mark the Use Plate Handler option, then click Apply.

Plate Info

Cumert Plate Name

Plates Completed 0

Input Stack MNA

Qutput Stack MNA

Cument Column Position Unknown

Plate Configuration StandardPlate_95 v -——

StandardPlate_56
Miscellaneous Settings

Use Plate Handler

Plates Between Fushes 1 4

Missed Sip Tolerance 5 10

2 Stack the plates to be analyzed in the input hotels, as shown in the next
figure.

All plates read within a single run must be of the same format. For example,
you cannot mix deep-well with regular-height plates within a single run.
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To run plates

The following diagram illustrates the terminology used to define a batch of
plates in Sequences mode.

= SEQUENCE

SEQUENCE

% |- (o [ e
METHOD METHOD

SEQUENCE

SEQUENCE

SEQUENCE
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To prepare the mass spectrometer computer

Follow instructions for the appropriate MS system from the “System
Preparation” chapter:

e “To prepare the Agilent MassHunter Q-TOF LC/MS computer” on page 24.

Check that the Instrument Status is Ready (green) in the MassHunter Data
Acquisition software.

= Agilent MassHunter, Workstation Data Acquisition

File Edt View Took Workist Run Help
Context; |[Acquistion | Layout [worklist Execution ~IH Method: |(TOF Generic.m

= @ 5 Ee @/s rimw T EE e RS G

Devices

FEX
Sl wonkist | |
Actuals Instrument Status
Parameter Value  Reay
G-TOF: Flough Yac 1.91E+00 Tarr
Q-TOF- Quad Vac 211E05 Ton Last Run (min]
Q-TOF. TOF Vax 25707 Ton
Q-TOF. Capilay 0.044 ub
Q-TOF. Chamber 251 uh
O-TOF: Evror State
O-TOF: Hot Feady Test L
apotizer 397 °C
O-TOF. Diying Gas 7.0 Vi
Q-TOF. Nebulizer 35 psig
Q-TOF: Run Time 1,00 min Standby

In Sequences mode, with synchronization between the RapidFire System
and the MS, data is recorded automatically in D:\ MassHunter\ Data\
RapidFire. Refer to the Data Analysis Guide for more information.

e “To prepare the Agilent MassHunter Triple Quad LC/MS computer” on
page 43

Confirm that all MS methods used in Sequences-mode operation are
present in the folder D:\MassHunter\ methods\RapidFire\, as required for
Agilent MS integration.
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e “To prepare the ABI/Sciex Triple Quad MS computer” on page 45
See “Further setup for ABI/Sciex Triple Quad MS computer only” below.

Further setup for ABI/Sciex Triple Quad MS computer only

For Sequences-mode operation:

1 Copy the RapidFire Template Project in D:\ Analyst\ Projects\. This folder is
provided by Agilent and contains the following files:

Template1.dab (data acquisition batch)
Template1l.dam (data acquisition method)
Equilibrate.dam
2 Paste the project in the same folder (D:\ Analyst\ Projects\), then rename it.
3 In Analyst:
a Select the newly created project as the current one.

b Open, convert and save the data acquisition batch Templatel.dab in the
new project.
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To set parameters in the RapidFire method

1

Set the parameters for your analysis on the RapidFire 365 High-throughput
Mass Spectrometry System.

The parameters outlined in green in the following figure make up a
RapidFire method saved in a .RFCFG file.

Sipper Settings
[¥]1[7] Wash Needle Between Sips

Sip Height ({mm}) 2 2
Blank Injections Between Wells 0 0

Vacuum Level kPa) NA

RapidFire Cycle Durations.
State Edit Time (ms) Time (ms)

Aspirate 600 600
LoadWash 3000 3000
Extra Wash 1000 1000
Elute 3000 3000
| -t | R R
Pump Settings
Pump 1 Pump 2
B AL
15 0 mL/min 125 |0
10 |0 |8x ] 0 0
0 0 Cc% ‘ 0 0
0 0 D% 0 0
0.02 MPa 0.03

m

Input Stacks i}

Qutput Stacks 0
Curment Cartridge Position 2
Plate Corfiguration 56_Standard_Flate hd

56_Standard_Flate

Miscellaneous Settings
) Use Plate Handler
| Use Barcode Scanner

= Mass Spec Standby After Fun

Plates Between Fushes 1 1
— Missed Sip Tolerance 10 10
Pump 3 Pump 4
L] | [ ] o ®
mL/min 125 mL/min

2 In the Sipper Settings area of the screen:

a Mark the Wash Needle Between Sips option to wash the sipper tube
once after aspiration of the sample from each well. The tube is washed
first in the aqueous, then in the organic wash chimney, for 300 ms in

each.

b In the Sip Height field, type the number of millimeters from the lowest
posttion of the sipper tube to the bottom of the well. Enter a value of 1.0
mm or greater. The sipper tube (in V1P3) travels down from Safe Z into
the sample well until either:
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The sip sensor (in V1P4) optically detects the presence of fluid and
triggers the actuation of V1, which causes the transition between State #
1 (Aspiration) and State # 2 (Load/Wash), or

The z-position of the sipper tube reaches the set Sip Height.

¢ Enter a value > 0 for Blank Injections Between Wells to have the system
do more cycles in the organic wash station between wells. This setting
helps to reduce or prevent carryover between samples.

3 In the RapidFire Cycle Durations area, set the valve timing, as per assay
protocol for States 1 - 5 (Aspirate, Load/Wash, Extra Wash, Elute, and
Re-equilibrate).

Set the value of Aspirate to at least 600 ms for reliable sip sensor
triggering and sample sipping.
4 In the Pump Settings area at the bottom of the screen, set pump flow rates
and solvent compositions for your assay.
Click Apply.
To save the parameter settings made in the previous steps for future use,
click File > Save RF Method As. The settings are stored in a .rfefg file.

£ RapidFire EoX
File | Batch Configuration Tools  System Tools  Help
Load RF Method S
Load RF Batch
] Total Wells Sipped
Clear RF Batch [ Run Templates
! B ‘Wwell: Sipped Since Feset Reset |
Generate Map File #° Current Well Address
Import Sample Data
Clear Sample Data el
Current Plate Mame
Save RF Method Flates Completed
4"» Save RF Method &s... | riput Stacks
Convert M3 Data... Output Stacks
Exit :I Current Cartridge Position
S 7 i Plate Configuration | v |
Blank Injections Between ‘Wells | 1] ] [ | |
Flush Mow Wacuum Level (kPa) | |
T Mizcellaneous Settings
RapidFire Cycle Durations D lUse Plate Handler
State Edit Time: (m=) Time (m=)
7 | Use Barcode Scanner
‘ » Azpirate 1] 1]
T o = Mazz Spec Standby After Run
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To edit the plate map

1 Click Batch Configuration Tools > Plate Map Editor.
2 For Plate Size, select 96- or 384-wells.

3 To create a sequence for a plate map, click New.

RapidFire Sequence PlateMap Editor: ol & ==
tae |
Plate Size Matrx Stations Wash Stations Auto-Fil

s

© 384 Wells

: H00 0000000000
e OO eee@OOOO00)
1000000000000
21000 | | 00000
= IO I I )
2000000000000
= QOO0
OO0
Cuv.nve.:tsiezqv:f:;zzELAYBDDADE»DSMAH
— e ]

Delete

4 To create your sequence, click the following areas or buttons:
Well positions in the plate diagram
Matrix station number (1-4)
Wash station (Aqueous or Organic)
b5 To create another sequence for this plate map, repeat Steps 3 and 4.

A single plate map can contain several sequences, which are listed in the
Sequences box on the left side of the window.

The Current Sequence is shown at the bottom of the window.

6 To save the settings made in the previous steps for future use, click File >
Save Platemap As. The settings are stored in a .rfmap file.

7 (Optional) You can enter a special well designation for each sequence to
insert a pause in RapidFire System data acquisition. Enter this well number
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in the Current Sequence text box in the format DELAY#, where # is an
integer that specifies the number of seconds of delay.

Example For a sequence such as “A1 A2 A3 A4 delay30” ..., after wells Al through A4 are
injected, the system pauses for 30 seconds, then proceeds with the next
sequence listed in the Batch Editor.

To edit the batch

1 Click Batch Configuration Tools > Batch Editor.
2 To create a batch, click Add.
3 Select the plate map (.RFMAP file) to be added to this batch.
Plate maps are created as described in “To edit the plate map” on page 66.

a When the New Plate window appears, enter the plate name or scan the
barcode of the plate.

Please erbes the baicode ai plake name ol b plale that wal be
piocsezesod sk thie pldonap Pies cance o aubo onesle 3
zecpenlial plae name.

-

=

b Click OK.

Tip If you click Cancel without entering a plate name, then the plate is named
Platel, Plate2, Plate3, and so on, by default.

4 Select the MS Integration software that the RapidFire System run is to be
synchronized with, such as MassHunter QQQ.

If you select Analyst, also enter or select a Project to use.

Integration with Thermo Fisher MS is not currently supported.
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5 For each sequence (each line) of the batch:

a Double-click the cell in the RF Method column, select the desired
method (.RFCFG file), and click Open.

b Select the Cartridge for each sequence from the list. The cartridge Type
must match the cartridge types in the Cartridge Changer dialog box.

¢ Select the MS Method for each sequence from the list. Alternatively, you
can type in the name and extension of the desired method (.M file for
Agilent MS integration or .DAM file for AB/Sciex MS integration).

To save time, To copy a value from a selected cell, use Ctrl + C.
Copy/Paste

A Highlight other cells that you want to have the same value.
values in table

To paste in the value, sse Ctrl + V.
6 Save this batch, so that it will be available for future use. To save the batch,
click File > Save RF Batch As. The settings are stored in a .RFBAT file.
Ti To modify an existing batch:
a Click File > Load RF Batch.
b Select the batch of interest (.RFBAT file).
¢ Double-click the Plate Name you want to modify.

d Save the batch.

=
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To set run parameters

Verify that parameters settings are as follows in the RapidFire window.

Plate Info

Cumrent Plate Name

Plates Completed 0

Input Stack MNA

Qutput Stack MNA

Current Column Position Unknown

Plate Configuration StandardPlate_56 VH

StandardPlate_56

Miscellaneous Settings

] Use Plate Handler

Mass Spec Standby After Run
Plates Between Flushes 4 4
Missed Sip Tolerance 10 10

1 In the Plate Info area, confirm that the correct Plate Configuration is
selected (96-well or 384-well).

2 In the Miscellaneous Settings area of the screen:
a Mark whether to:
Use Plate Handler
Use Barcode Scanner
For Triple Quad, put the Mass Spec on Standby After the Run.

For QTOF, clear the option to put the Mass Spec on Standby After the
Run, as this mode is not recommended for TOF applications.

b Set the Plates Between Flushes as follows:

For 96-well plates, use 4.
The sipper tube flushes for 1 minute after every 4 plates.

For 384-well plates, use 1.
The sipper tube flushes for 1 minute after every plate.

¢ To stop RapidFire System operation after the sip sensor detects the
specified number of consecutive empty wells, set the Missed Sips
Tolerance to a value > 0.

3 Click Apply to set the desired values.
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To run a batch in Sequences mode

1 Click File > Load RF Batch.

2 Click the Play button in the upper left area of the screen @ .
a From the list of plates, select the first plate to read.
b Click the Play button again.

Verify that the sipper tube aspirated the first samples.

2 O

Verify that the mass spectrometer generated a signal.

Close the doors while operating the RapidFire System to prevent possible injury. The
system does not operate with the doors open.

3 If you are loading plates manually, then when a plate is completed, you are
prompted to load a new plate.

a If you have more plates to read, then:
Remove the previous plate.

Position your next plate on the deck as described in “To load plates
manually” on page 58.

When prompted, select the next plate from the list.

If you do not enter a plate name in the next 30 minutes, then a time-out
feature automatically puts the RapidFire System in stand-by mode to
keep solvent from being wasted.

b Operation stops when all plates in this set have been run.
4 To monitor a run, use the following features:
a In the Well Info area of the screen, view the following information:
the number of wells sipped in the lifetime of your RapidFire-MS System
the number of wells sipped since the last reset
the location of the Current Well Address (such as [1,7] for position A7).

b To monitor the progress of your RapidFire run, click System Tools >
View Injection List as shown in the following example:
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1on

Bt Plate |+ Iniection | Sequence | Sifime | i Acaistion Time Reetaton st Bt Eq‘?;’:‘ﬁf: Method AF Method =
Control 1312 |waSHZ |1 1 3398 1 |20120531T12355% | Doan  RapidFie 360, | A EE Immun Panelm | Aglentibasic)

Control 1312 |B1 2 1 13166 |0 |20120531T1235092 | Dovian  RapidFire 360, | A 3 Immuna Panelm | Aglentibasic)

ool 1712 |B2 3 1 2744 0 |20120531T123615Z | Dovian  RapidFire 360, | A 35 Immun Panelm | Aglentibasic]

Conrol 1712 |83 4 1 32363 0 |20120531T123627Z | Dovian  RapidFire 360, | A B Immun Panelm | Aglentibasic)
Conel1312 |84 5 1 21993 0 |20120531T1236372 | Doran  RapidFire 360...| & 37 Immune Panelm | Aglentibasic)

ool 1312 |85 5 1 51352 0 |20120531T1236472 |Doan  RapidFire 360...| & BE Immune Panelm | Aglertibasic)

ool 1312 |86 7 1 60962 0 |20120531T123656Z |Doan  RapidFie 360.. | & 313 Immuno Panelm | Aglertibasic)

ool 1312 |87 8 1 70274 0 |20120531T1237.06 | Dorian  RapidFire 360...| & 20 Immuno Panelm | Aglertibasic)

ool 1312 |B8 3 1 73820 0 |20120531T1237162 | Doran  RapidFire 360...| & a2 Immuno Panelm | Aglertibasic)

ool 1312 |83 10 1 83211 0 |20120531T12372% | Doran  RapidFire 360...| & 2 Immuno Panelm | Aglertibasic)

Contol 1312 |B10 R 1 98304 0 |20120531T123739Z | Dovian  RapidFire 360, | A E) Immun Panelm | Aglentibasic)

ool 1312 |wasHZ |12 1 106632 1 |20120531T123742Z | Dovian  RapidFire 360, | A 24 Immun Panelm | Aglentibasic)

ool 1312 |E2 13 2 3016 |0 |20120531T123811Z | Dovian  RapidFire 360, | A E mmuna Control 5 Aglentliong-slow-slution]
ool 1312 |E3 1 2 14994 0 |20120531T1239242 | Dovian  RapidFire 360, | A E Immuna Control 5| Aglentliong-slow-shution]
Conrol 1312 |E4 15 2 6671 0 |20120531T12393% | Dorian  RapidFire 360, | A e Immuna Control 5 Aglentliong-slow-shution]
Conro 1312 |waSHZ |16 2 732 1 |20120531T1238462 | Dorian  RapidFire 360.. | & 28 Immuna Contral 5., Aglentlong-slow-slution)

3 iFie 0. |5 | Agient ]

Immuno_1503 | &1 Doian | RapidFire 360... | & Immun Panelm | Aglertibasic)
Inmuno_1503 |42 Doian | RapidFire 360, | & Immune Panelm | Aglertibasic)
Imuno_1503 |3 Doian | RapidFire 360, | & Immuno Panelm | Aglertibasic)
Imuno_1503 |4 Doian | RapidFire 360, | & Immuno Panelm | Aglertibasic)
Inmuna_1509 |45 Doian | RapidFirs 360 | & Immun Panelm | Aglentibasic)
Inmuna_1509 |46 Doian | RapidFirs 360 | & Immun Panelm | Aglentibasic]
Inmuna_1509 |47 Doian | RapidFirs 360 | & Immuna Panelm | Aglentibasic)
Inmuna_1509 |48 Doian | RapidFirs 380 | & Immun Panelm | Aglentibasic]

¢ Click System Tools > View Log to monitor the progress of your
RapidFire run as shown in the following example:

RapidFire 365 High-throughput Mass Spectrometry System User Guide n



4  Operation in Sequences Mode

%€ RapidFire Log

Line lirne SOUCE
(934 | 11122013314, <Sippen>
905 | 11/12/2013314... | <Sippen
9065 | MAZ203375.. | RapidFire
9307 | 11A12/2013315... | <Sippen
908 | MAZ2N3I5.. | <Sippen
903 |11/12/2013315... | <Sippen
90 | NAZ2N33I5.. | <RapidFire
B | 1122013315, | <Sippen>
9312 | 11122013315, | <Sippens
9313 |1/12/2013315... | <RapicFire>
9314 .11.-’12.?2013315... .(Sippel)
15 | 1/12/2013315... | <Sippen>
96 | 11/12/2013315.. | <Sippen
917 | 11/12/2013315... | <RapidFire>
918 | 1122013315.. | <Sippen
919 | 11/12/2013315.. | Sippen
9320 |1112/2013315.. | <RapicFire>
921 | 11A2/2013315... | <Sippen
922 |MA2203315.. | <Sippen
923 |11A2/2013315.. | <Sippen
9324 | 1A220133%6... | <RapicFire>
925 | 1MA22N336.. | <Sippen
9326 | 111272013 316... | <Sippen
907 | NA22N3376. | RapidFire
9328 | 11/12/2013316... | <Sippen>
929 | NAZ2N336.. | <Sippen

2
e

message o |
SipperT ask CHECKING SIP SENSOR
| SipperT ask SIP SENSOR 1, 0.750
BalchThiead: process_well] [ 2, 6)
| SipperT ask CHECKING SIP SENSOR
| SippeiT ask SIP SENSOR 0, 0.703
| SipperT ask SIP SENSOR SEES SAMPLE. t = 0,048
| BstchThiead: process_well) (3001, 3)
| SipperT ask CHECKING SIP SENSOR
SipperT ask SIP SENSOR 1, 0,751
| BatchT hread: process_well) (2,7)
[ SipperT ask CHECKING SIP SENSOR
| SipperTask SIP SENSOR 0, 0,688
| SipperT ask SIP SENSOR SEES SAMPLE. t = 0,052
BatchThiead: process_well) [ 3001, 3)
| SipperT ask CHECKING SIP SENSOR
| SipperTask SIP SENSOR 1, 0814
[ BatchThiead: process_well) [ 2, 8)
SipperT ask CHECKING SIP SENSOR
| SipperTask SIP SENSOR 0, 0.720
SipperT ask SIP SENSOR SEES SAMPLE. t = 0,031
| BatchThvead: pracess_well) ( 3001, 3)
| SipperT ask CHECKING SIP SENSOR
| SipperT ask SIP SENSOR 1, 0.781
. BalchThread: process_well] [ 2000, 3)
| SipperT ask CHECKING SIP SENSOR
| SippeiTask SIP SENSOR 1,0.735

O00O0oooooojoojoojoojooooooooooo

d For data analysis by the MassHunter Workstation Quantitative Analysis
software, create individual peak data files as follows:

Click File > Convert MS Data.

Convert MS Data

MS Analysis Fomal | MassHunter

Data Path |M:\MassHunter\D ata\Rapidfie\201 \November122015 | [ ]

Save To | M:AMassHuner\D sta'\Rapidfiret 201 S\November\ 120015 | E

Completed Successfully
[ J

[ cConvet | [ Close
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Select the whole-experiment data directory (Data Path) of the files to
convert. The data path of the most recent run is automatically displayed.

Enter a Save To location for the converted single-injection data files.
Click Convert.

The following progress dialog box is displayed:

%% Convert MS Data

MS Analyziz Format

[rata Path | L4k assHuntersD ata\R apidfireh 201 24 aph 3142 |

Save To | L4k assHuntersD ata\R apidfireh 201 240 aph 3142 |

Plate: Control_1312, Sequence: 2, Injection: 16

[ ]

When the conversion is done, you can see that individual data files have
been created and saved in the specified location as shown in the
following example:
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To run a batch in Sequences mode

Y g
Uz « son. s 125..+

| Eile Edit Miew Tools Help
Organize > » i+ [ @

| Inj00001-CantrolPlate_1312-B1.d

1. 1nj00002-ControlPlate 1312-B2.d

|, 1nj00003-ControlPlate 1312-B3.d

|, Injo0004-ControlPlate_1312-B4.d
| Inj00005-ControlPlate_1312-85.d

| | J. inD0006-ControlPlate_1312-86.d
|, 1nj00007-ControlPlate 1312-67.d
| 1njp0008-ControlPlate 1312-8.d
|, Injo0003-ControlPlate_1312-9.d
| Inj00010-ControlPlate_1312-810.d
| Inj00011-CantrolPlate 1312-E2.d |
|, Inj00012-ControlPlate_1312-E3.d

). Info0013-ControlPlate 1312-E4.d |
L. sequencel.d

. sequencel.d

& batch

%] batch

|| RFDatabase

| RFFileSplitter

13 items selected

* To analyze the data, refer to MassHunter Workstation Quantitative
Analysis software manuals and online Help.
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To pause a run

Use this procedure to suspend a run temporarily, such as when you change
buffer solutions or do other routine maintenance.

1 Click the Pause button DD

The cycle of Aspirate, Load/Wash, Extra Wash, Elute, Re-equilibrate,
and Needle Washes is completed for the last sample injected, then the
RapidFire System pauses operation.

The mass spectrometer continues to collect “baseline” data.
The RapidFire System pumps continue to run.
2 To resume operation after pausing, click the Play button E .

The system starts up where it left off and data is saved to the current
data file.

The remaining samples are run in the original order.

To stop a run

1 Click the Stop button .

The cycle of Aspirate, Load/Wash, Extra Wash, Elute, Re-equilibrate,
and Needle Washes is completed for the last sample injected, then the
RapidFire System stops operation.

Data acquisition is stopped and the current data file is closed.
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To make an emergency stop

Use the E-STOP procedure only during an emergency.
Otherwise, use either of these procedures to stop the RapidFire System:
“To pause a run” on page 75, or

“To stop a run” on page 75.

1 Press the physical emergency stop button (labeled E-STOP), which cuts
power of the entire system.

Opening an interlock door of the RapidFire System also stops motion.

2 To restart the system, pull up the E-STOP button to re-establish power.
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This chapter provides information about technical specifications, parts, and
consumables for the RapidFire 365 High-throughput Mass Spectrometry

System.
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Technical Specifications & Installation Requirements

Authorized Agilent Technologies field representatives will install your
RapidFire 365 High-throughput Mass Spectrometry System in the location that

you specify.

Pre-installation requirements

Before the installation, check that you have the following available:

e 2.5 x 2.5 meters (8 x 8 feet) of space in which to place the RapidFire 365
High-throughput Mass Spectrometry System, mass spectrometer, and
computer controller

¢ A house vacuum or a stand-alone vacuum pump

¢ Two power sockets are required for operating a RapidFire 365 system. One
of the following types of circuits will be used, depending on your location:

a dedicated 120V, 15 A circuit (North America)
a dedicated 230 V, 10 A circuit (Europe)
a dedicated 100V, 15 A circuit (Japan)

¢ A well-calibrated mass spectrometer

m The RapidFire machine weighs approximately 475 kg (1,045 Ibs).

Do not attempt to lift the RapidFire platform. Instead, move the RapidFire machine
by wheeling its platform.

During operation, be sure to lock down the casters of the RapidFire platform.
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Electrical ratings

RapidFire 365 High-throughput Mass Spectrometry System is rated for
operation:

¢ 100 -240V, 50/60Hz, max. 615 W (power strip) and
e 120V, 50/60 Hz, 12 A (UPS SMT1000) or
e 220-240V, 50/60 Hz, max 7.25 A (UPS SMT10001)

m Route the main supply cable in such a way as to minimize the risk of a tripping hazard.
Agilent recommends the use of mechanical protection, for instance a rubberized cable

guard on the floor to cover and protect the main supply and other cables.

Environmental operating ranges

Use the RapidFire System at the following conditions:
¢ Pollution degree: 2
¢ Imnstallation category: II
¢ Temperature: 4°C to 35°C
¢ Relative humidity: 20% to 90%, non-condensing
¢ Environment:
non-explosive surroundings
indoor use only
laboratories use only
¢ Altitude: 2000 meters

Recorded noise level for the RapidFire System unit is below 70 dbA.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 79



5

80

Technical Specifications and Parts

Warranty

The warranty for the RapidFire System is for one year. Parts, labor, and travel
are included.

The mass spectrometer is covered under a separate by warranty from its
manufacturer.

System modifications
Do not modify the system.

Alterations of the instrument without approval from Agilent Technologies will
void the manufacturer's warranty. Agilent Technologies is not responsible for
mishaps that are caused by modifications to the RapidFire System, which are
not made by Agilent employees or its authorized agents.

Safety information

Safety information is provided in the Safety Guide.
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Materials

Agilent-supplied items
RapidFire System contents:
RapidFire 365 High-throughput Mass Spectrometry System instrument
Motion control computer
Three digitally controlled high-pressure fluidic pumps
Digital peristaltic pump
Uninterruptible power supply (UPS) for the RapidFire System
Sipper flush valve
Two barcode scanners
Waste collection vessels
BenchBot microplate handler
12-slot cartridge changer

Sip sensor

Consumables:

Standard RapidFire solid-phase extraction (SPE) cartridges.
Purchase custom assay-specific cartridges from Agilent.

See Also  “RapidFire System Cartridges” on page 83.
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Customer-supplied items

¢ Assay-specific solvents, LC/MS grade, filtered by the manufacturer.

Handle solvents safely as described in the Safety Guide. Contact the manufacturer
for material safety data sheets (MSDS) for all materials that you use, including:

water

methanol

acetonitrile

acetone

formic acid

TFA: trifluoroacetic acid
TEA: triethylamine
ammonium acetate
isopropyl alcohol

chloroform

82

¢ 1 liter graduated cylinder
¢ Pipettes and pipette tips
¢ Sample 96- and 384-well plates with standard bar codes
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RapidFire System Cartridges

Part number Type Packing material

G9203A A C4

G9204A B Cyano

G9205A C c18

G9206A D Graphitic carbon

G9207A E C8

G9208A F Phenyl

G9209A H1 HILIC

G9210A Custom

G9211A 0 Blank

G9525A A2 C4
RapidFire 365 High-throughput Mass Spectrometry System User Guide 83



5  Technical Specifications and Parts
RapidFire System Flow Path

RapidFire System Flow Path

“State #1: Aspirate” on page 84

“State #2: Wash/Load” on page 85

“State #3: Extra Wash” on page 86

“State #4: Elute” on page 87

“State #5: Re-equilibrate” on page 88
“Physical colors of the tubing” on page 90

“Valve positions” on page 90

State #1: Aspirate

State # 1: Aspirate

pump 3 W2 pump 2

cartridge

sipper

V3 w1

T

sip sensor

vacuum

V4
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State #2: Wash/Load
State #2: Wash/Load
State # 2: Load / Wash
pump 3 W2 pump 2 W1
cartridge
V4
sipper sip sensor vacuum
85
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State #3: Extra Wash

State #3: Extra Wash

State # 3: Extra Wash

pump 3 w2 pump2 V3 w1

cartridge

V4

Legend
Fort colors
for all 3 valves

sipper sip sensor vacuum
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Technical Specifications and Parts 5
State #4: Elute
State # 4: Elute
pump 3 W2 pump 2
cartridge
V4
Legem? ‘ '
fo':cni::::s
sipper vacuum
87
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State #5: Re-equilibrate

State #5: Re-equilibrate

State # 5: Re-equilibrate

pump 3 w2 pump2 V3 w1

cartridge

Legend
Fort colors
for all 3 valves

sipper sip sensor vacuum
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Flush the sipper tube
Flush the sipper tube
Flush the sipper tube
pump 3 w2 pump2 V3 w1
cartridge \
j @
/ Vi
MS
V2
V4
Legend
sipper sip sensor vacuum
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Physical colors of the tubing

Physical colors of the tubing

Physical colors of the tubing

pump 3 w2 pump2 V3 w1

cartridge

Fort colors
for all 3 valves

V4

T

sipper sip sensor vacuum

Valve positions

inject

home

O

load
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Valve positions
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