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This chapter contains information to help you start up and turn off the
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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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.

RapidFire Control P..  — be
File

C:/Agiert/RapidFirs/cias(4 0.%]_HRF365/

The icons turn green as
the system components
start up.

@ RapidFire
@ Pump1
@ Pump2
@ FPump3
@ Pumpid
@ wmch

@ mc2

@ LogServer

Wash Station
Sipper
Sample Interface

Column Changer

Plate Handler

MassHunter Client

RFRemServer

=] o <—

5 Double-click the RapidFire UI desktop icon.
6 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 ce Feset Reset
@ Plates Sipper Configuration ress NA
Plates Mode Settings Valve Tuner
Start at Well E Pressure Graph -
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.

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

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: | cmd| lv]

[ OK ][ Cancel H 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 dots next to the Connect button turn green.

o0
If one dot is red, the system is connected, but the door is open or the E-stop
is pressed.

® o0

If both dots are red, the system is not connected.
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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.

Cartridge Changer [
Corfiguration Parameters
[¥] Auto Cartridge Switch
Pump Pressure Limt (MPa) 12

Pump3 Pressure Limit (MPa) 13

Type Sample Court
Cartridge 1 AorCa 382
Catidge 2 AZorCé other size [
Catidge 3 Alarge bed 12uL [
Cartridge 4 E or cyano [
Camridge 5 CorCl8 [i
Cartridge 6 D or graphitic carbon 41
Cartridge 7 EorC8 20
Cartridge 8 F or phemyt [
Cartridge 9 H1ar HILIC [
Cartridge 10 O or blank empty [
Cartidge 11 G9210A custom [
Carridge 12 GI210A custom? 51

® Homed ff———

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.

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 13
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¢ 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 75 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.

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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To home the stages

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.

Before you begin

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

1 Click System Tools > Sipper Configuration to open the Sipper
Configuration wizard.

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

3 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.

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

% Sipper Configuration Wizard

Fleaze zelect plate to configure

I Unselected v

Unselected
384 Standard P

9F Nesrialal Plata P

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

RapidFire 365 High-throughput Mass Spectrometry System User Guide 15



1 System Preparation

a Manually adjust the Z-axis so that the bottom of the sipper needle clears
all obstacles (such as the plate, wash station, and matrix bottle) by about
0.5 cm (1/4 inch), regardless of where the stage moves along the X- or
Y-axis.

b Click Set, and then click 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.

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.

6 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, and then click Next.

16 RapidFire 365 High-throughput Mass Spectrometry System User Guide
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7 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, and then click Next.
8 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, and then click Next.

9 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.

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.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 17
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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, and then close the Sipper Configuration Wizard.

To check the valves

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

Valve 1

Postions Home
Cu. 772 Load LidedHoning @
Rieset Pos Alter Homing
Ini. |70
Valve 2
Postions Home
Cu. 1020 | Load |70 @ LindedHoming @
@ v Reset Pos Alter Homing
. g
Valve 3
Postions Home
Cu 108 Load |390 ] Linted Horing @

Reset Pos After Homing

(o) o o

AlValves
e

Wi V3
e o o o
DentChange (& @ @ @
ject Il
Load O o O O -
Inject (@] (o] E O Update

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 light for any valve is yellow, or if the Home indicator is red,
then click Find for that valve to reset the valve position.

If properly positioned, all valve Home indicators are green, and Cur. under
Positions shows 0.
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If a valve does not reset to its home position:

a Press the E-STOP button.

b Rotate the valve as far counterclockwise as it will go.
¢ Disengage (reset) the E-STOP button.

d Press Home again.

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

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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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.
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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.

RapidFire 365 High-throughput Mass Spectrometry System User Guide 21
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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:

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.

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.

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

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.

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

Here are some typical values:

1

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.

RapidFire 365 High-throughput Mass Spectrometry System User Guide

23



1

24

System Preparation

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 and 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.

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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To prepare the MassHunter Workstation for TOF or Q-TOF LC/MS

Before you begin:

Confirm that MassHunter Data Acquisition program 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] 4,032 K

K
K

RFMassHunterS_TOF.exe HTMS-team 24,
RFRemServer.exe HTMS-team oo 20,030

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

Acquisition

3 Turn on the detector.

The title of the device in the Instrument Status window turns from yellow
(Not Ready) or teal (Standby) to green (Idle).
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[ Agilent MassHunter Workstation Data Acquisition =N o]
File Wiew Tools Help
Contexti [Tune -] Layout [Defauttisysrye | [ - @
; Instrument Siatus X ||; Actuals x
HiP Sampler Binary Pump Column Comp. Q-TOF :a:g:«e;{ — :a“"e
2 . Q-TOF: Not Ready Text Long One or more tempsiil
3 %) e
i nre = s G-TOF: Error State &
] 1) 7 vmses G-TOF: LC Siream Valve Visste
100 e e R — G-TOF: Drying Gas 30Umin
— i — s r! 4 GHz HiRes Q-TOF: Rough Vac 3.26E+00 Torr
] BB . co—00 co—m G-TOF: Quad Vac 481E05 Torr
Nz s Ea— il G-TOF: TOF Vac 281E-07 Torr
0.00/0.00 [ @on @of ol n ] 3

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

@ Agilent bassHunter Workstation Data Acquisition
File  ‘iew Saw Weorklist  Method  Tools  Help

Context: ‘Acquisition v‘ Layout: | Defaultisyshlyt - = a ethon
E tioh

: Instrume x
HiP Sampler Binary Pump Column Comp. Q-TOF
EMF(Z) EMF(7) EMF(7)
s
@ @ 8 q"f Dual A5 EST
1.00pL 30.00 70.00 0.000 mL/min Low (1700)
o R sfiicieiind
o 0.00 bar CO—10 c0—12
B e 2260°C 2335°C L
0.00/0.00 [ @on @of

5 Set the mass and resolution parameters for your analysis in the Instrument
State tab in the Tune window.

Tip High Resolution (scan speed 4 GHz)
Extended Dynamic Range (scan speed 2 GHz)
Minimum Storage Size (scan speed 1 GHz)
a Click Apply on the right.

b If necessary, wait for the system to equilibrate.
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Tune File: [autatune. tun

lon Polarity @ Posiive (" Negative
lon Source

Dual 4J5 ESI -
Gas Temp 325 @ C
Diying Gas 5 50 I#miry
Nehulizer R psig
WCap 4000 VY [051E  ea
Chamber 267 pA

2000 W

Shesth Gas Temp 255 262 T

Sheath GasFlow [z [120 min

Calibrant Bottle & Mone (" & B

Nozzle Voltage

LC Flows to & Waste M5

Manual Mass Calibration | Tune & Calioration | Manual Tune  Instrument State | Preferences

Ture File

‘Autnlur\a tun

Save | Savehs | Load |

Instrument Mode

Mass Range Low A0 /21 &3
Fast Polarity Switching  [Disabled >

" High Fiesolution [4 GHz, High Res Mode]
{* Ewtended Dynamic Range (2 GHz)
" 4 GHz (High Resolution Mode disabled]

Apply

Calibrate the mass spectrometer.

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

o O (=

Click the Tune & Calibration tab.
Mark the Polarity to use. You can mark both check boxes.
Click Mass Calibration / Check.

e Click Start TOF Mass Calibration.

RapidFire 365 High-throughput Mass Spectrometry System User Guide
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i Tune x
Profile [MS [+ MS51 Profile at 2574.81 min Profile [MS [+ MS1 Profile at 257481 min
miz: 104.6467 9022275 Baseline = 195.917878834278 | Abundance Min = 0 [Abundance Max = 5:
5000 FWwHM: 0.9353 1222 499 16224723 Area: 4217062 o772 2275
£222013 159 47
Height: 5131 5000 i} - §22.2013
5 4000 CHCE 3 23 5677
G 5250727 E
g & 500 12 232156 1525.07
E i 30348.6428
£ 2000 Faooo |
1000 1000
L oot ot PR o i sl
0 0
200 400 800 800 1000 1200 1400 1600 200 400 8O0 00 1000 1200 1400 1600
W miz(amu W miz(amu
Tune File: [autatune.tun Lo
Manual Mass Calibration  Tuns & Calibration | Manual Tune | instrument State | Preferences
i Polaity & Posive (" Megative Q-TOF: Low (1700 mé2) High Resolution
v Positive % Mass Calibration / Check
[ Megative " Quick Tune
Dual AJ5 ESI hd
Gas Temp [z [ T
Diying Gas 5 5.0 I#min
Mebulizer 20 20 psig e
o 9 i Rurining TOF Check Ture in Positive Polarity
ap 0542
0 Start TOF Mass
Chamber 2.82 v Calibration
Mozzle Voltage  |200m0 W
Sheath Gas Temp|295 295 b
Sheath Gas Flow [12 120 win
Tune Fieport ..
Calitrart Bottle  MNone ¢ &4 & B L
LCFlowto & Waste © MS Apply | Abort

f When the Check Tune Report appears, check the results. For example,
check that the calculated residual errors are satisfactory (for example <

2.0 ppm).
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Classic Q-TOF TOF Check Tune Report L5 Agilent Tochnologies
Instrument Information
MS Model BESI0A Run Date 08:-04:17 12:33:07
Serial Number  SG1634M001 Fimware Rev 10,608
Instrument Mode High Resolution (4GHz)
MassRange  Stancsr (3200 miz) SourceType  Dual AISESI
lon Polarity Fostive
Data Path DriMassHunter Tune\QTOF Autotune:tun
Positive Polarity Results
TOF Results

160K
12220 2121:9

140K 27218
Jezzd 2421.9

120K

100K

3220 1822.0
30K 722 9
1229
BOK 422.9

K 4184 pa (2230 [*20 heso

-

723.9
20K l
p L.I L
S00 1000 1500 2000 2¢00 weo
iz (amu)

TOF Mass Calibration Data

Theoretical Actual Time Abundance Resoluion FWHM Deltajmz)  Comected
Residuals
118086255 118088254 32421702 30455 20835 0.008 -0.000001 om
IDMEI2 2204313 52033535 TESTS 2053 0013 DoDOS 003
62202808 622028062 73.102181 115023 35281 00173 -0.000008 om
2000793 22000783 GATAOGT 14TIE TR 0025 Q000015 D02
1221000637 1221000618 10205406 127541 3770 00327 -0.000018 00
1521 671475 1521971504 113777347 115540 33401 0.038a 0000118 008
1821.852313 1621952085 124.300045 78378 2845 0.048 0001228 .13
2121033152 2121083483 134.161214 128408 40402 00528 0.000231 018
242191200 21903711 43261063 105223 40115 0.0508 Q001270 .12
2721804820 2721804010 151814518 121621 40805 00874 0.00008 003
Page 10f2 re——

g Click OK to close the results window.
h Set the Calibrant Bottle flag back to None.
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.

Click Method > Open 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.

Set the parameters for your analysis on the Q-TOF tabs shown in the
following example screens.
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Properties DA

HiP Sampler

HiP Sampler Pretreatment

Binary Pump

Column Comp. | G-TOF

Jon Source: lon Polarity | - Data Storage
’VIDuaIAJS ESl ~| ’V| Positive: -HV| Frofile

LC Stieam
’VI " —‘

StopTme——————————

& No Limit/ts Pump

min

 Stop Time [1

Cypcle Time: 0667 seconds

Properties DA

~Tims Seament and Expsriment #

HiP Sampler

Time [min) *
» 1

HiP Sampler Pretreatment

Ion Source on Polaity| - Dats Storags
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(lon Polrty (Seg]——— -LCSteam(Ssg)— | [ DataStorags(Seg——————
@ Posiive [~ Fast Polarty Switching & Mg s  Mone  Ceniaid
" Megative  Waste  Both & Prafle
- Plot and Centroid Data Storage Thisshold - Profile Data Storage Thisshold
MS MS/MS
MS threshold | —
Abs. threshold  [200 bbs thieshold  [5
Rel threshold (2] [oo1 Rel thisshold (%) [oo1 MS/MS threshold [0

[¥ Do ot wait for setpoints [2.0. temperature)] to squiibrate

Binary Pump  Column Camp. | G-TOF

"LE 5"9‘3’“" General | Source | Acauistion | RefMass | chromataaram |
CE

Stop Tme—————————

* Mo Limit/as Pump

min

™ Stop Time [1

Cycle Time: 0667 seconds

Properies DA

HiP Sampler

Time Segment and Experiment -

Time: (min] # Expt 7
Tine i |
N

-
HiP Sampler Pretreatment

Jon Source lon Polarity | - Data Storage
hnuaws ESl -] L Fosiive ”| Fiofile

Binary Pump

LLSh=aM ) oneral | Source
™5

~Dual 415 ES (Seg) MS TOF (Expt]
GasTemp[325 T | EE Fiagmentor [180 ¥
Skimmer [45 v
DringGas [10 Wi floo Vmin Oct1RFvpp [750 v
Nebuizer [20 psig o pein
SheathGasTenp [400 T fan T
SheathGasFlow[12 bmin fizi " bmin
~Dual 415 ESI (Expt)
VCap[40o0 ¥ Capllay UE03 w4
Mozde Vollage (Expt) [500 ¥
Chamber [282  pA

Column Comp. | Q-TOF

Y Ret tass | Chromstagram |

Stop Time
& Mo Limit/s Pump

min

" Stop Time [1

Cycle Time: 0667 seconds

30

i~ Time Segment and Experiment #

Time (min) *
3 v K

Spectral Parameters | Callision Eneray |

~Mass Rang
Mode

s Hin Range [0 mz
[Sea) Max Range [ig ez

Lo ~Aogisiion RateTim
(Seal Fiate 15 spectrals
Targeted ;

gt Tme  [geg7  me/spectum
[Sedl Tiansients/spectum  [5432
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Properties DA

HiP Sampler

HiP Sampler Pretreatment

Binary Pump

Column Comp. | Q-TOF |

System Preparation

lon Source lon Polarity| - Diata Starage
“Duaws ESl -] ( Positive }ﬁ Profils

LLC Stream
’7I m —‘

Genersl | Source | Acauistion

"Rl Mass | Chromatoram

i~ Reference Mass Conection

i Reference Massas

Stop Time Time Segment and Experiment # [v Enable = - =
cference Masses Table
& HoLinits Pump o Wz
i
0 stoa Tome [T e || 2 ! I Use bottle & Apply Now ] 121050673
" 12302332
v 522003790
Auta Recalibration Reference Mass Parsmetsrs
Cycle Time: 0667 seconds Detection Window 100 [l
Minimurn Height 1000 courts
Propeties DA HiPSampler  HiP Sampler Pretreatment  Binary Pump  Column Comp. | G-TOF |
o lon Pokarty | ~Data Storage) ~LE Steam | oorors) | source | acquisiion | Ref Mass | Chiomatogram -
|DuaWS Esl j | Pasitive | Frofile | M5 _ Chiomatogra
Stop Tima Time Segment and Expesimant # .
Chiomatogram Label Expt Type Offset | 'Y-Rangs
& Mo Limit/s Pump e
(ol i w2 0 »[TiC TIc Ms Fasiive 15| 10000000

0BE7  seconds

Cycle Time

1

10 When you have finished setting the parameters, click Apply in the toolbar
for the Method Editor window.

i Method Editor

Sl
O v il W | B (5590

_Sensitivity_ms.m

Properties DA

HiP Sampler

HiP Sampler F

Binary Pump

Column Comp. | G-TOF |

Wapply 9

Ion Source on Polaity | - Dats Storags
“Duaws B ( Positive w% Profils

LC Stream
’7| - —‘

Stop Time
& NoLimit/as Pump

© StopTime [1 min

Cycle Time: 0667 seconds

Time Segment and Experiment #

PR

Genersl | Source | Acauistion | Ref Mass

“Ehvomatogiam ||

~ Chromatogran
Chiamatogiam Label EptTope | T2 | Difset | vRange
ype
» ‘ TIC TiC MS Pasitive 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

2

Recent ltems

o

My Dacuments

@

Desktoy

°

o
g
3

]
=t
L

£

Metwork

Savein: | | Rapidie El =
] cauilbrate.m
Flename: | QTOF Genero ] = e
Fies of type: | Method Files (m] B
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System Preparation 1

To prepare the MassHunter Workstation for Triple Quad LC/MS

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. You can click On in the QQQ device pane
or in the status line for the Instrument Status window.

! Instrument Stahus x ||} Actuals x
) . Parameter Value
HIP Sampler Blnary Fump Column Comp. Q P = QQQ: Not Ready Text Long Can not acquire data in current instrument
QQQ: Error State nio_error
EVFED EMFED) EMFD @on Sor QQG: Firmware Version AQ0.0262
A - i} QQQ: Instrument State standby
@ 8 VeSS Qaa: High Ve SETEE Torr
2.00uL 5000 5000 0.030 mU/min @"r' QQQ: Rough Vac 2 50E+0 Torr
= ToTt - QQQ: Turbe 1 Speed 100.0 %
<o — _
. BEE 22.28 bar CO—] CO0—110 P QQQ: Turbo 2 Speed 100.0 %
826 < 26.95°C 29.08°C QQQ: Pump 1 Current 1584 4
QEQ: Pump 2 Current 0.286 A
T TS T Fesrer 100°C
¢ QEQ: MS 2 Heater 100°C
0.00/0.00 Instrument Standby 1 @Don @ox « . »

The Instrument Status box turns from yellow (Not Ready) or Teal (Standby)
to green (Ready).
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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 24.

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

2 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.

3 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.

4 Turn off the vacuum source.
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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 24.

2 Do the shutdown procedures described in “To turn off the system at the end
of the day” on page 34.

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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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 15.

2 Securely position the plate on the holder in between the metal pins, and
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 Select Use Plate Handler. 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 plate stackers.

Leave at least one plate stacker empty to be used as the initial output plate stacker.
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3 Operation in Plates Mode

To prepare the MassHunter Workstation for TOF or Q-TOF LC/MS

1 Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the MassHunter Workstation for TOF or Q-TOF
LC/MS” on page 25.

2 On the Sample Run window 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 Click D to add a parameter to the Additional Information list.
¢ Select RunType and click OK.
For the Run Type, select Manual Run.

e Set the Injection Volume to As Instrument. This value causes the system
to use the injection volume set by the RapidFire injection loop (at

i Sample Run
»
Sample Addiional Information
Parameter N Parameter Val
Hame Samplel Posifon gl = cremeter fame sremeerise &®
Sample ID
Injection Volume PENTEETIEN W Gueride DA Method
Methed Type Acquisition Only -
Coneal Equilib Time {min) £ 0
T » | RunType Wanual Fun =
[ Auta Increment
Hame sequencel.d D
s
Path D-\MassHunterD atatRapidFire D 9

3 Click the Start Sample Run button, or click Sample > Run.

= Agilent MassHunter Warkstation Data Acquisition [
File  Wiew  Sample Worklist  Method Tools  Help v

Context: [Acqu\sit\on V] Layout: {Default(sys).lyt VIH - 2 Method: | QTOF Genericn
Instrument Staius
HiP Sampler Binary Pump Column Comp. Q-TOF

EMFLZ) EMFZ) EMF(Z)

When the source has equilibrated, the label of the Q-TOF device module
turns blue in the Instrument Status window.
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To prepare the MassHunter Workstation for Triple Quad LC/MS

1 Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the MassHunter Workstation for Triple Quad
LC/MS” on page 33.

2 Select Acquisition in the Context list.

£ Agilent MassHur Tsts FequeTen =R
File  Wiew  Sam) Worklist  Method  Tools  Help
Context; IAtqulsltmn -‘ Layout: {Defau\t(sys).lyt VIH - & Method: [WHweekend.rm -] kalm‘l v‘
! Instrument Stalus x ||} Actuals x
) ) Parameter Value <
HiP Sampler Binary Pump Column Comp aaa QQQ: Not Ready Text Long
QQQ: Error State no_error
EVFED) EMED) EMFED) QQQ: Firmware Version AD0.08.62
A =, QQQ: Instrument Stste background_acquisition 3
@ ﬂ7 e QQQ: HighVac 331E5 Torr
2000l 50.00 50.00 0.030 mL/min @'ri QQQ: RoughVac 248E+0 Torr
= ToT = QQQ: Turbo 1 Speed 1000%
=0 [E—]
HEH 2276 CO—{0 Ci=1 i QQQ: Turbo 2 Speed 100.0%
826 °C 26.80°C 28.08°C QQQ: Pump 1 Current 15794
QQQ: Pump 2 Current 02%4A
QQQ: MS 1 Heater 100°C -
0.00/0.00 1l @on Gof < m, B D
: Chromatogram Plot x ||} Spectrum Plot x
= Q00 Spectum [MS [1: MRM (450.0), AJS ESI (+), 2766.11
= o rfz: 5000 £00.0
8000000 - £ Height: 44
£000000 - =
- o
2000000 £ .
3 . 0
il lH 750 2756 2780 2765 o 450 460 470 460 430 500 510 520 530 540 550
v ¥ méz(smu)
i Method Editor x
)77 Wl Bl | (B [weekendm | o apply G
Froperfies DA HiP Sampler  HiP Sampler Pretreatment  Binary Fump  Column Comp. | QQQ
Tune fie: Stop time Acauistion Snur:el Chvamatogram | instrument | Diagnostics | 2
Sincs IR L 2} plEsRn Sourcs parameters Funnel parameters
Brawse...| & CA[l o e Tenm [B0 T R Positive Negative
lon source Time fitering i T v Jan -
Gas Flow [11 Vmin 111 Iimin Ik
BSESI - Low P RF v v g
W Peskwidth [007 min Nebuizsr [ pei 5w ow Pressure &0 60
Tine segments SheathGas Temp: [325 T [ s T

# %:'a"'; SeanType | DivValve Eml[aﬂ EEAEVIGH Stored Sheath Gas Flow: [8 Vin &0 |fmin ooy -

» 1 a|MAM Ta'Waste [ 0| m
L o o
Capilary: [4000 v [4000 Vo[ Es nh

Nozzle Volage: [0 v [o v
Chamber Current [ oz w4

‘
Method Editor | Warklist | Sample Run |

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

Agilent recommends to store methods used for the RapidFire-MS System in
the D:\MassHunter\methods\RapidFire folder.

4 Set the parameters for your analysis on the QQQ tabs.
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3 Operation in Plates Mode

5 On the Sample Run window 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 Click
Select RunType and click OK.
d For the Run Type, select Manual Run.

to add a parameter to the Additional Information list.

e Set the Injection Volume to As Instrument. This value causes the system
to use the injection volume set by the RapidFire injection loop (at

i Sample Run
»
Sample Addtional Infomation
: Parameter Name Parameter Value
Mame Samplel Pasition pifl -
Sample 1D
Injection Yolums EESTETNGN L Gverride DA feihod
ieihod Type “Reauisition Orly
Comment Expiib Time trimg 40
e » | Runype Manual Run %

Autto Increment

Mame

Path

44

sequencel.d

D:\MassHunterD atatR apidFire [:]

6 Click the Start Sample Run button, or click Sample > Run.

Agilent MassHunter Workstation Data Acquisition *
File  View  Sample  ‘Worklist  Method  Tools  Help
Contest: [Acquisition v] Layaut: [Defauk(sys),m -]'! - & Method: [VHweekendm =
Instrument Status b 4 Actuals
i F Parameter
HiP Sampler Binary Pump Column Comp. aaa QQQ: NetRe
QQQ: Error &
EMF(@) EMFD) EMFD) QAA: Firmw:
m =¥ ., QQQ: Instrum
@ @ 37 e QQQ: HighV.
2.00uL 50.00 50.00 0.030 mL/min @ffﬂ QGQ: Rough
=] BEE s GQQQ: Turbo
] ol8le 22.43 bar CO=—X o= f_‘!’c! Q0Q. Turbe:
[Yasc 26.97°C 29.10°C QaQ. Pump
QQQ: Pump:
GOQR: MS1H
0.00 / 0.00 [ @on @or <

When the source has equilibrated, the label of the QQQ device module turns
blue in the Instrument Status window.
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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, and 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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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

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

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, and
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.

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, and 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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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, and 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, and 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 49, or

“To stop a run” on page 49.

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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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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4  Operation in Sequences 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, 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 15.

2 Securely position the plate on the holder in between the metal pins, and
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.

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.

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

Plate Info

Cumert Plate Name

Plates Completed 0

Input Stack MNA

Output Stack NA

Cument Column Position Unknown

Plate Corfiguration StandardFlate_96 D e ——

StandardPlate_96
Miscellaneous Settings

Use Plate Handler e

Plates Between Fushes 1 4

Missed Sip Tolerance 5 10
2 Stack the plates to be analyzed in the input plate stackers, as shown in the

next figure.

Leave at least one plate stacker empty to be used as the initial output plate stacker.

RapidFire 365 High-throughput Mass Spectrometry System User Guide b5



4  Operation in Sequences Mode

Figure 1 Plates stacked in an input plate stacker
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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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4 Operation in Sequences Mode

To prepare the mass spectrometer computer

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

e “To prepare the MassHunter Workstation for TOF or Q-TOF LC/MS” on
page 25

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

£ Agilent MassHunter Warkstation Data Acquisition
File View Sample Worklist Method Tools  Help

Contest: | Acquisition -] Layout: [Deauitsibt <9 - | @ Method: [QTOF Genericm | Warklist:
! Instrument Stalus x
HiP Sampler Binary Pump Column Comp. Q-TOF
F) ) ey
_U @ @ 8 qj Dual A5 E51
J LoopL 30.00 70.00 0.000 mLfmin @D Low (1700)
s 4Gz HiRes
ko R 5
0,00/ 0.00 [ @on Soff
==
)
i Actuals x
Parameter Value
Q-TOF: Rezdy State True

Q-TOF: Mot Ready Text Long
Q-TOF: Error State

GQ-TOF: LC Stream Valve MS

G-TOF: Drying Gas 10.0 limin
Q-TOF: Rough Vac 2.67E+00 Torr
Q-TOF: Quad Vac 4.75E-05 Torr
Q-TOF: TOF Vac 2.88E-07 Torr

4| I r

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.

¢ “To prepare the MassHunter Workstation for Triple Quad LC/MS” on
page 43

Confirm that all MS methods used in Sequences-mode operation in
RapidFire are present in the folder D:\MassHunter\methods\RapidFire, as
required for Agilent MS integration.
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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.

Input Stack: 0
Sipper Settings i e
& Wash Needle Between Sips el !
Curment Cartridge Position 2
Sip Height ({mm}) 2 2
Plate Corfiguration 56_Standard_Flate hd
Blank Injections Between Wells 0 0
56_Standard_Flate
Vacuum Level kPa) NA
Miscellaneous Settings
RapidFire Cycle Durations. i‘__’j Use Plate Handler
State Edit Time (mg) Time (ms) =
| Use Barcode Scanner
Aspirate 600 600
[ Mass Spec Standby After R
load/Wash | 3000 000 |= B ke o chxebn e vus
Extra Wash 1000 1000 Plates Between Fushes 1 1
Elute 3000 3000 3 Missed Sip Tolerance 10 10
» T | ) ) =
Pump Settings
Pump 1 Pump 2 Pump 3 Pump 4
] ®m ® ® e
15 0 mL/min 125 |0 mL/min 125 0 mL/min
10 |0 |8x ] o 0 B% 80 80 | B%
0 0 Cc% 0 0 % 0 0 C%
0 0 D% 0 0 D% 0 0 D%
0.02 MPa 0.03 MPa 0m MPa

2 In the Sipper Settings area of the screen:

a Select Wash Needle Between Sips to wash the sipper tube once after
aspiration of the sample from each well. The tube is washed first in the
aqueous, and 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
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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.

5 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 .rfcfg file.

EoX

File | Batch Configuration Tools  System Tools  Help

Load RF Method S
Load RF Batch :
Total ‘Wells Sipped
Clear RF Batch | Run Templates X X
‘Wwell: Sipped Since Feset [ Reset ]
Generate Map File #° Current Well Address
Import Sample Data
Flate Info

Clear Sample Data

Current Plate Mame

Save RF Method Plates Completed

4'* Save RF Methad As... | Input Stacks

Convert M3 Data... Dutput Stacks

Exit :I Current Cartridge Position I
s '|:' Plate Configuration | v |

Blank Injections Between ‘Wells | 1] ] | |
Flush Maow Wacuum Level [kPa] | |
;7 3 Mizcellaneous Settings
RapidFire Cycle Durations O Use Plate Handler

State Edit Time: (m=) Time (m=)

7 | Use Barcode Scanner
‘ » Azpirate 1]

i = 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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4 Operation in Sequences Mode

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, and then proceeds with the next
sequence listed in the Batch Editor.

To edit the batch

Any changes you make to a .rfmap or .rfcfg file after the file is used to create or edit a
batch is disregarded by the batch. For example, if you create a batch using an .rfmap
file, then you edit the .rfmap file to include an additional well, the additional well will
not be used when you run 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 61.

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

Pleaze arhet the baiced= ar plake name ol e plaie that vl bz
pinnessad Laing Ihe pllanap Piezs cace bo aua oninale 3
zecenlial plale name.

-
(51 ==

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.
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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 (.rfefg 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).

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.
Tip 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 Select whether to:
Use Plate Handler
Use Barcode Scanner
For Triple Quad, put the Mass Spec on Standby After the Run.

For Q-TOF, 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.

In the next step, if you selected Use plate handler and Use barcode scanner, disregard
step a and step b. If the robot and bar code scanners are used, all of the plates in the plate
stacker will be serviced in the order that they appear in the stacker. Each plate will be
serviced as specified in the batch file if its barcode appears in the batch file.

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 54.

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
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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:

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)

DR [rrno_1503 la | Aglen ]

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:
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File
Line lirne SOUCE sror message ~
(934 | 11122013314, <Sippen> [ | SipperTask CHECKING SIP SENSOR
9305 | 11122013314, | <Sippen O] |SipperTask SIPSENSOR 1, 0.750
9065 | MAZ203375.. | RapidFire O] BachThesd process_well) (2,6)
9307 | 11A12/2013315... | <Sippen [ | SipperT ask CHECKING SIP SENSOR
908 | MAZ2N3I5.. | <Sippen [ | SipperTask SIP SENSOR 0, 0.703
903 |11/12/2013315... | <Sippen [] | Sippeask SIP SENSOR SEES SAMPLE, t = 0.048
N0 111272013315, | <FapicFires [] | BatchThiead: process_well) 3001, 3)
B | 1122013315, | <Sippen> [] | SippeTask CHECKING SIP SENSOR
9312 .11.”2,20]3315... .(Sippel) D SipperT ask SIP SENSOR 1, 0,751
9313 |1/12/2013315... | <RapicFire> []  BatchThead process_well) (2.7)
9314 .11.-'12.?2013315... .(Sippel) D .SippelTaskCHECKING SIP SENSOR
15 | 1/12/2013315... | <Sippen> []  Sippeask SIP SENSOR 0, 0,688
96 | 11/12/2013315.. | <Sippen [] | Sippeiask SIP SENSOR SEES SAMPLE, t = 0.062
97 | 11A2/2013315.. | RapidFires [ |BaichThiead process_well) (3001,3)
918 | 1122013315.. | <Sippen [1 | SippeiTask CHECKING SIP SENSOR
9319 | 11A2/2013315... | <Sippen []  SippeTask SIP SENSOR 1, 0,814
9320 |1112/2013315.. | <RapicFire> [] |BatchThiesd process_well) (2.8)
921 | 11A2/2013315... | <Sippen [] | SippeiTask CHECKING SIP SENSOR
922 |MA2203315.. | <Sippen [] | Sipperask SIP SENSOR 0, 0.720
923 |11A2/2013315.. | <Sippen [ | SipperTask SIP SENSOR SEES SAMPLE. t = 0.031
9324 | 1A220133%6... | <RapicFire> O] |BaichThiead process_well) (3001, 3)
9325 .11.”2,2013315... .(Siwﬁ) D .Sippeﬂe‘skCHED(INB SIP SENSOR
9326 | 111272013 316... | <Sippen [ | Sippeask SIP SENSOR 1, 0.781
907 | NA22N3376. | RapidFire [] | BatchThread: process_well) (2000, 3)
9328 | 11/12/2013316... | <Sippen> [] | SippeTask CHECKING SIP SENSOR
9329 .11.”2,20]3315... .(Sippel) D .SippeﬁaskSIPSENSURi L073E 3

1

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 X

Data Path | |

SaveTo | |

[ Do not convert missed sips

[ Do not convert aqueous washes
[J Do net convert organic washes
[ Convert automatically
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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.

If needed, select options to indicate what you you do not want to be
converted.

Select Convert automatically if you want data to be converted
automatically.

While this option is selected and the dialog box opened, data is
automatically converted. Data Path and Save to are automatically
populated with the data folder that contains data most recently
imported or generated by a run. Conversion begins on the data in that
directory immediately. When you clear the check box, automatic
conversion in progress is canceled, and Data Path and Save to are no
longer automatically populated.

Click Convert.

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:

[E=EEE )
* . .
@Ov « Soft.. » 1205.. »

File Edit View Tools Help
Organize »  » Ef ~ [l @

Inj00001-ControlPlate_1312-B1.d
Inj00002-ControlPlste 1312-B2.d
Inj00003-ContrelPlate 1312-83.d
Inj00004-ControlPlate 1312-Bd.d
Inj00005-ControlPlate_1312-B5.d
Inj00006-ControlPlate_1312-B5.d
Inj00007-ControlPlate_1312-87.d
Inj00008-ContrelPlate 1312-B3.d
Inj00009-ContrelPlate 1312-B9.d
Inj00010-ControlPlate_1312-B10.d
Inj00011-ControlPlate_1312-E2.d
Inj00012-ControlPlate_1312-E3.d
Inj00013-ControlPlste 1312-E4.d
sequencel.d
sequencel.d

5| batch

|2 batch
RFDatabase

i | RFFileSplitter

13 items selected

RapidFire 365 High-throughput Mass Spectrometry System User Guide



Operation in Sequences Mode 4

To analyze the data, refer to MassHunter Workstation Quantitative
Analysis user guides and online Help.

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, and 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, and 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 69, or

“To stop a run” on page 69.

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.

70 RapidFire 365 High-throughput Mass Spectrometry System User Guide



RapidFire 365 High-throughput Mass Spectrometry System
User Guide

)
Reference

Specifications 72
Warranty 72
Safety information 72
Materials 73
RapidFire System Cartridges 75
RapidFire System Flow Path 76
State #1: Aspirate 76
State #2: Wash/Load 77
State #3: Extra Wash 78
State #4: Elute 79
State #5: Re-equilibrate 80
Physical colors of the tubing 82
Valve positions 82

This chapter provides information about technical specifications, parts, and

consumables for the RapidFire 365 High-throughput Mass Spectrometry

System.

Agilent Technologies

n



) Reference

Specifications

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 75.
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Customer-supplied items

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

m 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

¢ 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
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RapidFire System Flow Path

RapidFire System Flow Path

“State #1: Aspirate” on page 76

“State #2: Wash/Load” on page 77

“State #3: Extra Wash” on page 78

“State #4: Elute” on page 79

“State #5: Re-equilibrate” on page 80
“Physical colors of the tubing” on page 82

“Valve positions” on page 82

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
71
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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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State #4: Elute
State # 4: Elute
pump 3 W2 pump 2
cartridge
V4
Legem? ‘ '
fo':cni::::s
sipper vacuum
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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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