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This chapter contains information to help you start up and turn off the Agilent
RapidFire 360 High-throughput Mass Spectrometry System for daily use.

What is the Agilent RapidFire 360 High-throughput Mass Spectrometry System?

The Agilent RapidFire 360 High-throughput Mass Spectrometry System helps
to eliminate bottlenecks in your drug discovery workflow. By feeding samples
directly to the mass spectrometer, RapidFire technology enables the
acceleration of drug discovery pipeline decisions.

The ultra 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 quantify
multiple analytes in complex mixtures presented by biological samples, such
as salts, buffers, detergents, proteins, microsomes, and subcellular material.
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System Preparation

The RapidFire system facilitates the analysis of one 384-well plate in under 35
minutes or as many as fifteen 384-well plates (5760 individual samples) in a
single instrument shift (8 hours). The throughput of the RapidFire system for
label-free, biologically relevant data approaches that of optical technologies.

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 you plan to do today. When
needed, pour additional solvents as follows into their respective containers:

Aqueous in bottle A to pump 1

Organic in bottle B to pumps 2 and 3

Water in bottle labeled 100% water
Acetonitrile in bottle labeled 100% acetonitrile

Handle solvents safely as described in “General chemical safety” on page 98.

3 Gently shake the filters and whirl the flasks around to get rid of potential
air bubbles.
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System Preparation 1

To check waste capacity

1 Check that the waste flasks are empty enough to accommodate all of the
runs you plan to make.

2 If more capacity is needed:

a Empty the waste carboy where the two green RapidFire-MS System
waste lines are directed, the vacuum waste flask, and the
waste-from-pumps bottle.

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

Handle waste solvents safely as described in “Chemical waste safety” on page 99.

To start the vacuum system

1 Open up the vacuum valve or switch on your stand-alone vacuum pump.
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1 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:\Program Files\Agilent\ RapidFire.
4 Click Start on the Control Panel dialog box.

The icons turn green as the system components start up.

-3 RapidFire Control Panel \;”E\E|

File

C./Frogiam
Files #Agient/PapidFirsclgs(3.6.52)_#071/

@  RapidFire Wash Station
@ Pump1 Sipper
@ Pump2 Sample Interface
@ Pump3 Calumn Changer
@ Pump 4 Flate Handler
@ MC1
@ mMc2

@  LogServer

=] - -

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

AA0 Client

MazsHunter Client

RFRemServer

RapidFire : cfas(3.6.X)_#SG2

File  Batch Configuration Tools | System Tools

Flatezet Run Controls fitork Sectings
Cartridge Changer 5 1580
o B | |mmerm o
Sipper Configuration ed Since Beset [ Feset ] 1580
) Plates Yalve Tuner Il Address Ha&

7 Verify that the IP addresses for the RapidFire-MS System computer and the
mass spectrometer computer are correct.
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System Preparation 1

Tip To find out your IP address if you do not know it:
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 Click the Connect button in the main window to connect to the program
server.

The icon next to the Connect button turns green.

To home the cartridge changer and replace the cartridge

1 Click System Tools > Cartridge Changer to open the Cartridge Changer
dialog box.

2 If the Homed icon is red instead of green, home the device as follows:
a Click Home in the drop-down menu.
b Click Go To.

The Homed icon turns green.

Agilent RapidFire High-throughput Mass Spectrometry System User Guide 11
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ko3 Cartridge Changer @

Confiquration Parameters
Auto Cartridge Switch
Pumpl Pressue Limit (WPa) (22|
Pumpd Pressure Limit (WPa) (22
Tope Sample Count
Cartridge 1 [120428 | [50 |
Carridge 2 [cs | [a78 |
Cartridge 3 | GraphCarb | E] |
Cartridge 4 [Cyano | [o |
Carridge 5 [Hiic | [o |
Carridge 5 [Novazyme | 556 |
Catidge 7 | | I |
Catidge 8 | | I |
Cartridge 3 I | I |
Cartidge 10~ | | I |
Cartidge 11 | | I |
Cartidge 12 | | I |
@ Homed €]
— (o] o ¥ | m
[Retresh | [ Update | [ Ciose |

Note that a cartridge must be present in the Cartridge 1 slot, as the
cartridge changer travels to this position after performing its homing
routine.

3 To load up to six new cartridges in the holder:
a Click Load in the drop-down menu.

b Click Go To to get access to the slots.
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System Preparation 1

¢ After removing their protective material, 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-MS System cartridges” on page 71 for list of columns
available for the RapidFire-MS System.

b To reset the Sample Count of a particular cartridge position to zero,
double-click the corresponding field and confirm your intention.

¢ Click Update.

To home the stages

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

¢ When you replace the sipper tube or its pink guide needle.
* When you teach a new type of plates, such as round instead of conical
bottom.
Before you begin  For this calibration protocol, you need example empty plates in either the 96-
or 384-well formats.

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

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

The position numbers (at the top of the screen) are set at 0.0.

3 If your experiments use the same plate types as the plate types last used to
calibrate the RapidFire-MS System:

a Close the wizard.
b Continue with “To check the valves” on page 17.
Otherwise, continue with Step 4 to set a sipper safe height.

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

Agilent RapidFire High-throughput Mass Spectrometry System User Guide 13
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- ~
Sipper Configuration Wizard E@g

P W . -

Flease select plate to configure
[Unselected ~|

Unselected
|l SiandardPlate_384
StandardPlate_56

X o il Z 0

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.

b Click Set, then Next, in the software wizard.
Tip To manually move the stage, do either of the following;:
Open one of the interlocked doors, or

Press the E-STOP button to cut power, turn the stage knobs until the
stage reaches the desired position, then release the E-STOP button.
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6 When the Left (Aqueous) Wash Station Position window appears:

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

b Click Set, then Next.
7 When the Right (Organic) Wash Station Position window appears.

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

b Click Set, then 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.

¢ Click Set, then Next.
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1 System Preparation

9 When the Set the H-1 Position window appears, follow the directions below,
which uses the 96-well plate as an example.

a Manually adjust the stage so that the sipper tube goes all the way down
into the H-1 well of a 96-well plate and 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-12 of the 96-well plate or P1,
Al, and A24 of a 384-well plate.

11 When the Set the Matrix 1 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.
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To check the valves

1 Click System Tools > Valve Tuner to open the Valve Configuration Utility
dialog box.

Valve 1
Fosilions il

Cur Laad |70 e o

Reset Pos After Homing
5 I 038

Valve 2
Fosilions il

Cur Load BB e o

| Fieset Pos &fter Homing
Set Ini. |1 ”3L|

Valve 3
Fosilions il

Cur Load |42 e o

Fieset Pos After Homing

AllWalves

W1 W2 W3 V4
R
Donthange @& © 2 © @ Injert W
Load c o o O
oy ol oflollo

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 their Home icons are red,
then home them by clicking their Find buttons.

The Home icons turn green, and their Cur. Positions are set to 0.

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

Fump Settings
Pump 1 Fump 2 Fump 3 Fump 4

0 (] 0 (] 0 (] = (]
EI mL/mir EI mL/mir EI mL/mir

T o Jex b o Jer @ o Jex

(o N o o £ R o o

o o Jox b o Joxr @ Jo Jox

Connected - Ready o O

2 Check that the peristaltic pump is rotating clockwise.

You can adjust the flow rate of the peristaltic pump manually by means
of the up and down arrows of 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 get primed and reach the
right side chimney.
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3 With the vacuum on, check that fluid is being aspirated from the drain
(central trough). Be sure not to overflow the wash station.

To prepare the isocratic pumps

Use this procedure to switch solvents or to prime the isocratic pumps, which
removes air bubbles in the fluidics lines, in the following situations:

When you use the system for the first time
When the system has not been used for a few days

When a large air bubble is trapped in the pump or its tubes
1 To turn on the pump, click the Apply button with the pump selected as

Active (Pumps 1, 2, and 3).

2 Turn the diversionary valve (black knob) counterclockwise to open it.
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System Preparation

1200 Series

Agilent Technologies

3 Increase the flow rate (step-wise: 3 mL/min, 5 mL/min...) to 10 mL/min.

To change the flow rate, enter the desired value in mL/min in the Pump
Settings panel and click Apply.

4 When the flow is constant and no air bubbles are visible in the pump lines,
decrease the flow rate. Set the flow to the assay-specific rate such as 1.25
mL/min.

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

6 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 pumps status icons remain red until the pumps are running at the
set flow rate.

The maximum system pressure is 20 MPa.

a Click System Tools > Valve Tuner to open the Valve Configuration
Utility dialog box.

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.

Agilent RapidFire High-throughput Mass Spectrometry System User Guide



Al alves
W1 V2 W3 a4
@ @ [ ] [ ]
Don't Change ® ® ® ®
—" Load O @] O O
—’» Inject O O O O

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 of the range of the typical values shown for each pump
position, refer to the RapidFire 360 High-throughput Mass Spectrometry

System Troubleshooting Guide.

Agilent RapidFire High-throughput Mass Spectrometry System User Guide
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To flush the sipper tube

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

Sipper Settings
'Wash Needle Between Sips

Sip Height {mm) 2
Blank Injections Between Wells 0

Wac Pressure (<Pa)

The following things happen automatically:
Pump 1 is turned on.
The sipper tube is positioned above the wash station drain.
Valve 4 is actuated.

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.

Valve 4 is rotated back.
The pumps are turned off.

The stages are moved to the swap position.

Agilent RapidFire High-throughput Mass Spectrometry System User Guide
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To prepare the mass spectrometer computer

1 Double-click the desktop icon RapidFire communicator.
The following programs start up:
RFRemServer.exe
RFMassunterS_TOF.exe

These programs are required for software integration with the
RapidFire-MS 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
SYSTI

ter & ] oo
RFRemServer.exe HTMS-team uli} 20,080 K ::

2 Double-click the Data Acquisition desktop icon to start the Agilent
MassHunter Data Acquisition software.

Acquisition

3 Turn on the detector.

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

e
o] wonkist | =
Actuals Instrument Status
Parameter Value Not Ready
0-TOF: Aough Yac |2 07E+00 Ton
0-TOF: Quad Vac T64E-05 Ton Last Run (nin)
OTOF T0F Vac 257607 Ton
0-TOF: Capllay 0.044ud
Q-TOF: Chamber 230
Enor State
Mot Rieady T 2 L{Dine or more tempe/on7]
Vapnrizer 25T
Diying Gas 1 Vin
F- Nebulzer 9 psig
F- Run Time 00 min
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Tip

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

== Agilent MassHunter Workstation Data Acquisition
Edi rklist  Run  Help

Context: | Tune =~ Layout: | Default
[ = “—_— Y

@@ s R 1

Devices

M5 (-TOF [+)

| =

E—=

5 Set the mass and resolution parameters for your analysis in the Instrument
State tab of the bottom panel.

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.

24

TueFle: [auotunetun
o Polaity

& Positive £ Megative
lon Source
Esl ﬂ [ Agilent Jet Sheam
Source Parameters
GasTemp  [325 s
DyingGas [5 [50 " Wmin
Mebulizer  [200 207 psin
VCap FTT N T T RS
Chamber 257w
e Temo [75 25 °C
Goopow |78 B min

Mass List [dlafaut]
TOF Mass Callbration | Autotune | Manusl Tune | Disgnostics  Instrument State I |

Tuns Fils
On | Mass 2] z‘ Dekete

| 2oz [Butatune tun Save | SaveAs.‘ Load.. ‘

¥ | 622.028960 Clear ‘

| 92200

| 1221.3008%7 Lo Mass Range

7 | 1521571475 = Fast Polary Switching [ |

AR Standard (3200 méz)

- Instrument Made

W | 2121533152 l

7 | 2421 313aan £ High Rssolution
b ¥ | 2721834828 | Mone = Ewtended Dynamic Flange

£ Minimum Storage Size
Ao E neray

Calibrant Bottle:

LCFI

Advanced
[ Disable CDS | Enable CalibB in Acq
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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
m/fz: 922.0069 922.0069
FyvHM: 0.0823
Height: 269945 6220256 1221 8852
" Resalution: 11209

250K

abundance
o
=
g

1521.9669
100K
118.0838 e 19219485 21219306 -
e 2302768 pesiioEs 522.9709 1229311 2721 8902
1622.9513 . ‘
o da il KT sk L L
500 1000 1500 2000 2500 3000
W iz Camu)
TuneFle: [omsturen - Mass Lit [defaul]
Jon Polsrity N TOF Mass Calbration WAuIDtUne | Manual Tune | Diagnostics | instrumert Stete | Preferences
4 Cunent Mass Coficients

{* Positive " Negative

Ion Source On | Mass[mizl | Delete o= A O~ | e
ESl ~] [ glent Jst Stream V| 322048121
I | 622028360 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-MS 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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Sample | Properies | MS Q-TOF |

e SR e e e 8 Sl G Iswrce} acquisiion | Ref Mass | chromatogram |
ESl - Pasitive Profile MS
Agilent Jot Glream Time Segment and Experiment # e iy 2 B 5t°'aﬂafzg] /et B s (0
- one
Stap Tine ] Expl - s L temperature] to equilibrate
entrai
o
© StopTime [T min Fast Polary
I Switching & Frofie
Cycle Time [0.2 s LC Stream (Seg) Flot and Centroid Data $torage Threshald
& MS M5 MS /S
© Waste Abs treshold  [zo0 Abs threshold  [5
Apply Now Rel treshold (2] [am Rel threshald (%) [0.07

Sample | Propetties | MS @-TOF |

i S@rre lon Polarity ~Data Storage) ~LC Steam ) o opg gy {80ice } Acauistion | Ref Mass | chromataaram |
ESl 2 Positive Profile M3
E5l (Se)
Figlent et Siream Time Segment and Experiment & GasTemp [B0 T [ °C EEtRE D]
Stop Time Time [min] Expt Fragmentor [140 W
& NoLimt/As Pump I DwingGas [ Wmn [Fg i Skimmer [5 ¥
" Stop Time min Mebulizer [35 psig (35 psig DCT 1 RF Yep HEEI— W
Sheath Gas Temp [400 b 403 b
Cycle Time [02 s Shesth Gas Flow [T0 Min [o0 Wi
E51 Exptl

WCap 3500 v Capillary [0.044 [y

Chanker [T67— A Nozzle Voltage [Exptl 2000 ¥

Sample | Properies | MS Q-TOF |

Jon Saurce fon Polay Dt Stoage (LESUeal )| source [ Acausiion ] et Mass | chromstogrem
ESI - Pasitive Profile MS
e Titne, Ssgment and Expsriment 4 TOF Spechs
Stop Time: Time {min) Expt Made -
] 555 Panas
& NoLinitéhs Purp G o Ms
[Seq) Hin Range 100 m'z
Laan i Max Range 1000 m'z
Auts
 MSMS
[Seq]
(B0 | 1 H oo Acuistion PatsTime:
Srgetss
© W5MS Rete  [5 spectads
[Seq]

Tirme: 2001 ms/ spectm
Transients/spectium 2818
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Sample | Properies | MS Q-TOF |

lon Source lon Palaiity -Data Storage) -LC Stream— o) I T 1 AEgriEn T
ESI = Pasitive Frofile HS

Referance Mass Conection

Agilent Jet Stream

Stop Time

Time Segment and Experiment # [~ Enabls

Time [min) Expt

Reterence Masses

I d

& Mo Limit/4s Pump

=

£ Stop Time ~ min

Auto Recalibration Parameters

Cycle Time 0.2 @

Average scans
Reference Mass

Detection Window ppm
Minimum Height counts

Sample | Propettiez | MS Q-TOF |

e S et lonPolarty | | Data Storags) | LESUeam | goneral | source | acquistion | et Mass | Chiamaiogram
ESl = Positive Profile M3

Chromatogiams

Agilent Jet Stieam

Stop Time

Time Segment and Experiment &

Tomba Chiomatogram Label  EmiType | T e

» I

Expt

1
& NoLimtAs Pump » Il » [T i M o]

‘r-Range

15| 10000000

" Stop Time min

Cycle Time [0.2 B

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

the right side of the screen.

Sample | Froperies | MS G-TOF |

ke EmeEs lon Polarly ~Dala Storage) LE SU=am ™) gonerg) | source | equisition | Ref Mass | Chiomaiogram
ESI = Pasitive Frofile M3

Chromatograms

Agiert 12t Siam

Stop Time

Time Segment and Experiment #

Polarit
Tohh B Chiomatogram Label EptTope [y  Offict  YRange

1
 Nolinivés Fung 2

" Stop Time min

» | TIC TiC M5 ‘Enlh

15| 10000000

Cycle Time [0.2 B

11 Save the method.
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System Preparation 1

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

Save Method As

Hame: Directary,

equiibrate.m dy

QTOF Generic.m AMassHunter
3 methods

(0 eqiiibrate.m
(2 OTOF Generic.m

[S 4 pata) ~|

Description of selected method:

Method
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System Preparation

To turn off the system at the end of the day

Perform this procedure when you have finished using the RapidFire-MS
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 switched 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 22.

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

2 Exit the RapidFire-MS System software:

a Disconnect the RapidFire-MS System user interface, then close its
window.

b Stop the RapidFire-MS System Control Panel, then close its window.

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 line.
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This chapter contains procedures to help you maintain the RapidFire MS

System.

RapidFire 360 High-throughput Mass Spectrometry System
User Guide
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To prepare the instrument for daily use 32

To maintain the system at the end of each day 32
To maintain the system at the end of the week 32
To shut down the RapidFire MS System 33

To resume operation after a power shutdown 33
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2 Maintenance

To prepare the instrument for daily use

Replace solvents.

Flush the pumps.

Home the stages.

Check the status of the valves.
Change the cartridge.

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 22.

2 Perform the shutdown procedures described in “To turn off the system at
the end of the day” on page 30.

To maintain the system at the end of the week

1 Empty the waste containers (carboy, waste-from-pumps bottle, 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 MS System

Use the procedure below to turn off the RapidFire MS 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 Twister plate handler.
3 Turn on the RapidFire computer.
4

Start the RapidFire Control Software. See “To start the software” on
page 10.
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To resume operation after a power shutdown
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This chapter contains procedures to help you operate the RapidFire 360

RapidFire 360 High-throughput Mass Spectrometry System
User Guide
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To load plates manually 36

To load plates using the Twister plate handler 37
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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 5 minutes.

Tip Spin down the plates, particularly if samples contain insoluble components,
such as microsomes. This forces particulate material 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 Twister

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 13.

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

3 Close the front doors.
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Operation in Plates Mode 3

To load plates using the Twister plate handler

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

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

Plate Info

Cumert Plate Name

Plates Completed 0

Input Stack MNA

Qutput Stack MNA

Cument Column Position Unknown

Plate Corfiguration StandardFlate_96 D e —

StandardPlate_56

Miscellaneous Settings

Use Plate Handler e

Plates Between Fushes 1 4

Missed Sip Tolerance 5 10

2 Stack the plates to read in the input hotel.
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Operation in Plates

To prepare
1

Sample

Mame:

Mode

the mass spectrometer computer

Set up the mass spectrometer computer and turn on the mass spectrometer
as described in “To prepare the mass spectrometer computer” on page 23.

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).

Fun

i ; Run Type:
|ser Manual 5ample Pogition:  |%ial 1 4N | Jpe: Manual Start -
Part of method to run: ’—_l

Custom]: CustomZ: Operator Mame:

F— Wit Time for Ready: 10 [mmira)
v Burt=icrement Injection Yolume: K] it}
Mame:

Path:

| sequencel.d

LComment

D\MassHunter\Data'\RapidFire), User Guidel.. Waw Data |

Click the Start Sample button.

== Agilent MassHunter Workstation Data Acquisition

File Edit WYiew Tools ‘Worklist Run  Help

Context: | Acquisition A Layout: |'worklist Creation hd m Methad: | User Manual Method.m
=EHZEH @srRimw 7|0 Blfs§ire aw
Devices

When the source has equilibrated, the label of the MS Q-TOF device module
turns blue in the Instrument Status pane.

The data file Name must be sequencel.d (for data analysis by RapidFire
Integrator).
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Operation in Plates Mode 3

To set 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 360 High-throughput
Mass Spectrometry System.

Be sure to select the Plates option.

3 RapidFire : cfgs(3.6.) 39
Fle BatchConfiguationTools  SystemToos  Help
Plateset Run Conbiols ‘Welllnfo

® E] oo E] Total Wels Sipped I
Wells Sipped Since Reset 24477

—_— 3 Pl © Secuences A, wa
Plate Info
Curerit Plate Name FPlate1
Plates Completed 1
Irpun Stacks NA
Sipper Selings

Wash Needle Batween Sips. L _NA
Curient Catridge Position 2

Sip Height ) ! 2 ;
Plate Configuration 96_Standard_Plate -

Blank Injections Between Well: | 0 0

: 9% Standend_Plate
Wacuun Level (kPa] |68.12

Mizcellaneous Settings

RapidFire Cycle Durations 1 | UsePlate Hander
State. Edt Time (ms)  Teme (m.. =~

P | Asprete 500 500
[ Mass Spec Standby Aftet Fun

Eda. 0 000 Plates Between Fhushes 0 0
Ehte 000 2000 Missed Sip Tolesance 40000 || 40000
Ream i N mn |¥
Purnp Setlings
Pump 1 Purmp 2 Pump 3 Pump 4
O L) ] O L )
15 [[o | miimin 125 [0 | mismin 1o | wlimin
0 |Bx 0 |Bx o o |ex
0 o Jex 0 o Jex 0 o Jex
[0 o o= 0 o Jox 0 o o=
o MPa 0 MPa [ MPa
C )
—— et ] @ @
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Operation in Plates Mode

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: Al, 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 (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
position of the sipper tube to the well bottom. 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
perform additional cycles in the organic wash station between wells, to
further limit or prevent carryover between samples.

In the RapidFire Cycle Durations area, set the valve timing, as per assay
protocol for States 1 - 4 (Aspirate, Load/Wash, Elute, and Re-equilibrate).

Set the value of Aspirate to 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-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).

In the Plate Info area, select either 96 Well or 384 Well as the Plate
Configuration.

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

Use Barcode Scanner
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Operation in Plates Mode 3

Put the Mass Spec in Standby After Run.
Note that in Plates mode, you do not have the option to communicate
with the mass spectrometer.

b Set the Plates Between Flushes as follows:

For 96-well plates, use 4.
The sipper tube flushes for 1 minute after every four 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-MS
System operation after the specified number of consecutive 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
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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3 Operation in Plates Mode

To start a run in Plates mode

1 Click the Play button in the upper left area of the screen.

(>

2 When prompted, enter the plate name with the keyboard or the hand-held
barcode scanner, then click OK.

3 Click the Play button again.
4 Verify that the sipper tube aspirated the first samples.
5 Verify that signal is being received by the mass spectrometer.

Note that 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-MS System to prevent possible injury.

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 36.

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-MS 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

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.

il

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

The mass spectrometer continues to collect “baseline” data.
The RapidFire-MS System pumps continue to run.

2 To start operation after pausing, click the Play button.

(>

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, Elute, and Re-equilibrate is
completed for the last sample injected, then the RapidFire-MS 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

Only use the following procedure in an emergency situation.
Otherwise, use either of these procedures to stop the RapidFire-MS System:
“To pause a run” on page 43, or

“To stop a run” on page 43.

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

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

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

To maintain a log book of data

Create 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-MS 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-MS 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-MS System.
See the Data Analysis Guide for more information.

Plate number (in the current set of plates)

Comments

See the G9214-90001 RapidFire360 Analysis Guide for more information.
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To maintain a log book of data
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This chapter contains procedures to help you operate the RapidFire 360

RapidFire 360 High-throughput Mass Spectrometry System
User Guide
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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 5 minutes.

Tip Spin down the plates, particularly if samples contain insoluble components,
such as microsomes. This forces particulate material 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 Twister

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 13.

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

3 Close the front doors.
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Operation in Sequences Mode 4

To load plates using the Twister plate handler

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

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

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 read in the input hotel, shown in the following figure.
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4  Operation in Sequences Mode

To run plates

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

= SEQUENCE

SEQUENCE

% |- (o [ e
METHOD METHOD

SEQUENCE

SEQUENCE
SEQUENCE
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Operation in Sequences Mode 4

To prepare the mass spectrometer computer

1 Set up the mass spectrometer computer as described in “To prepare the
mass spectrometer computer” on page 23.

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

Z= Agilent MassHunter, Workstation Data Acquisition

File Edit View Took workist Run Help
Context: | Acquisiion | Layout [workiist Execution jﬂ Method |2TOF Generic.m
e = @s rMw 7 mE[EE0eED

Devices

EEX
> wonkiist | =]
Actuals Instrument Status
Parameter Value . Resy
OF: Rough Yac 1 91E+00 Torr
OF- Qusd Vac Z1E-05 Ton Last R {rin)
DF: TOF Vac 2 B7E-07 To

OF: Capilay 0044 ub
F. Chanber 251 b
F. Enor State

F: Mot Rieady Text L

FREREEEEEEE
=] 1= =] ====

F- Vapolizer 397 °C
F:Drving Gas 700min

F- Nebulizer 36 psia

F: Run Time 1.00 min Standby

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

To set parameters in the RapidFire method
1 Set the parameters for your analysis on the RapidFire 360 High-throughput
Mass Spectrometry System.

The parameters outlined in green below make up a RapidFire method saved
in a .RFCFG file.

Sippet Sellings Input Stacks NA
‘Wach Needle Between Sips Oulput Stacks NA
Curent Cartridge Position 2
Sip Height ] 1 2 s
& ation
Blark Injections Between Wels |0 [ o 3. Stendard Plate b
96_Standard_Plate
Fluzh Now Vacuum Level (kPa) |-68.12
- Miscellaneous Setfings
RapidFire Cyche Durations m] Use Plate H.
State Edit Tine (ms) | Time(m.. #
3 Aspirab 0L 500
Load/.. 3000 3500 [ ) Mass Spec Standy Aler um
Exlra .. ] 6000 Plates Between Flushes 0 0
Ehute €000 2000 Missed Sip Tolerance 40000 || 40000
Rosrndl 200N annn | ¥
[Pumg Sefings
Pump 1 Pump 2 Pump 3 Pump 4
O @ O ® 0 ) Oe
1.5 L] rmL/min 125 ||0 il 1 Li] | rL/min
0 0 BX 0 0 B% 0 0 B%
b o Jex o o Jex 0 o Jcx
0 L] D% i} 0 D% 0 (i} D%
0 MPa 1] MPa 0.01 MPa
L
Cornected -Ready mect | @ ©

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 (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 well bottom. 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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Operation in Sequences Mode 4

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
perform additional cycles in the organic wash station between wells, to
further limit or prevent carryover between samples.

3 In the RapidFire Cycle Durations area, set the valve timing, as per assay
protocol for States 1 - 4 (Aspirate, Load/Wash, Elute, and Re-equilibrate).

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

4 In the Pump Settings area at the bottom of the screen, set pump flow rates
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 .rfcfg file.

-3 RapidFire : cfgs(3.6.X)_#039

File | Batch Configuration Tools  Swstem Tools  Help
Load RF Method wiell Info
Load RF Batch
] Totalwells Sipped 373211
Clear RF Batch { Run Templates
! B ‘wiell: Sipped Since Reset [ Fezet ] 24477
Generate Map Fils i Current well Address (4. 4)
Import Sample Data
Clear Sample Data Plkte
Current Plate Mame |F'|ate1
Save RF Methad Plates Completed 1
-’ Save RF Method 4s... | Input Stacks N
Convert M3 Data... Output Stacks N,
Exit ——| Current Cartridge Position 2
— : :
= Plate Configuration 96_Standard_Flate w
Elank Injections Between wWell: IZI 0 | I = = l
9 Standard Plate
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4 Operation in Sequences Mode

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 the New button.

® RapidFire Sequence PlateMap Editor: New PlateMap

File:

Plate Size tatrix Stations “wlash Stations Auta-Fill

O 384 Wells

- 900000000000
1000000000000
- 0000 0000 ) ()
» @O@OQQO@OOOO0)
- 0000 O 00® ) OO0
- @QO@OQO@OOCOO0)
- @O0@QO@OOOOO0)

F 009000800 e

|GIFTE1DIC1C2C3D3EIE2FIGI MATI GEFEEEDECE C7 CECIETES |
Delate |

Sequences

1

4 To create your sequence, click the following areas or buttons:
Well position in the plate diagram
Matrix station number (1-4)
Wash station (Aqueous or Organic)
5 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-MS System data acquisition. Enter this well
number in the Current Sequence text box in the format DELAY#, where # is
an integer that specifies the number of seconds of delay.
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Example For a sequence “A1 A2 A3 A4 delay30”..., after wells A1l through A4 are injected,

the system pauses for 30 seconds before continuing 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 the Add button.

% RapidFire Batch Specification Editor: Batch Mode
Filez

Contral_1312

Immuna_1509 MS Integration | MassHunter @ TOF w Plate Type |96 wWells

Sequence Flate Barcode RF ethod Cartridge M5 bethod

Contral_1312 Agilent{basic) Immuno Panel.m

Contral_1312 Agilent{long-slow-elution] Immuno Control Standardz.m

Immuna_1509

Imnmunc Panel. m

FileM ame:Agilent[basic).fcfg SipHeight: 2 PlateH eight: 0 ' ashBetweenSips: 1 HumFlushafterPlates: 4 |
StandByafterRun:Falze UzePlateH andler.Falze UseB codeS canner Falze PumplFlowR ate:1.5 3

Remove Dawn Pump2FlowR ate:1.25 Pump3FlowR ate: 1. 25 Pumpl Active:F alse PumpZactive:False Pump3active:F alse 3

Pumpdactive:Falze MumBlankin;0 PlateConfig: 96_Standard_Plate MissedSipT ol 15 CycleState1: 600 =

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 54.

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

Please extes the baicode a1 plale name of e plaie that wil be

il
seqmnli plele reme.

b Click OK.
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4 Operation in Sequences Mode

Tip If you click Cancel without entering a plate name, then the plate is named
Platel, Plate2, Plate 3, and so on, by default.

4 For each sequence (each line) of the batch:

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

b Select the Cartridge for each sequence. The cartridge Type must match
the cartridge types in the Cartridge Changer dialog box (example below).

%% Cartridge Changer

Configuration Parameters
Auto Cartridge Switch
F1 Pressure Limit |18

F3 Pressure Limit |18

Type
Cartridge 1 A or C4 :
Cartridge 2 E_or_ ES
Cartridge 3
Cartridge 4
Cartridge 5

Cartridge & Peter Cyano

¢ Double-click the cell in the MS Method column for the row and type in
the desired method (.M file for Agilent MS integration or .DAM file for
AB/Sciex MS integration).

Copy/Paste Use Ctrl + C to copy a value from a selected cell.
values in tab:? to Highlight other cells that you want to have the same value.
save time
Use Ctrl + V to paste in the value.
b Save this batch, so that it will be available for future use with other plates.
Tip To modify an existing batch:

a Click File > Load RF Batch Spec.

b Select the batch of interest (.RFBAT file).

¢ Double-click the Plate Name you want to modify.
d Modify the Plate Map and save the batch.
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To set run parameters

Verify that the RapidFire window shows the correct settings for the following

parameters.

Plate Info

Curment Plate Name

Plates Completed 1]

Input Stack MNA

Qutput Stack MNA

Curment Column Position Unknown

Plate Configuration StandardPlate_36 VH

StandardPlate_56

Miscellaneous Settings

(] Use Flate 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

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 four 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 stop RapidFire-MS
System operation after the specified number of consecutive wells are
found to be empty by the sip sensor.

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 Spec.
2 Click the Play button in the upper left area of the screen.

>]

a When prompted, enter the plate name with the keyboard or the
hand-held barcode scanner, then click OK.

b Click the Play button again.
¢ Verify that the sipper tube aspirated the first samples.

d Verify that signal is received by the mass spectrometer.

Close the doors while operating the RapidFire-MS System to prevent possible injury.

3 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 48.

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 in the next 30 minutes, then a time-out
feature automatically puts the RapidFire-MS System in stand-by mode to
keep solvent from being wasted.

b If all plates in this set have been run, then click Cancel.
4 Use the following features to monitor a run:
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 Click System Tools > View Injection List to monitor the progress of your
RapidFire run as shown in the following example:

Earcode

Conio1312
Contiol_1312
Conol_1312
Conol_1312
Conol_1312
Conol_1312
Conol_1312
Cono_1312
Conio_1312
Cono_1312
Cono_1312
Cono_1312
Control_1312
Conol_1312
Conol_1312
Conrol_1312
» frnuno_1503

Immuno_1509

Immuno_1509
Immuno_1509
Immuno_1509
Immuno_1509
Immuno_1509

Immuno_1503

Irmuno_1509

Plate
Fosition

WASHZ
B

B2

B3

B4

BS

BE

B7

B8

]

E10
WASHZ
E2

E3

E4
WASH2

A1
Az
A3
&4
&5
A
a7
A8

Injection  Sequence

1
2
3
1
5
[
7
8

E]

10
1
12
13
14

Siptime | Sif Acquisition Time

333
13166
22744
32.363
41.933
51.352
60.962
70.274
74.820
a3.211
98.304
106.632
3018
14.984
26671

2M2-05-31T12:35.552
2 2-05-31T12:36:092
2M2-05-3T12:36:182
2M2-05-3T12:36:272
2M2-05-31T12:36:372
2M2-05-3T12:36:472
2M2-05-31T12:36:562
2N 20531 T1237.062
2N 20531 T1237162
2MZ2-0531T12:37.252
2N 20531 T12:37.342
2MZ-0531T1237.422
2M 2053171238112
2M2-05-31T12:38:242
2M2-05-31T12:38:352
2M2-05-31T12:38:462

Operator
ame

Dorian
Dorian
Doriat
Doriat
Doriat
Doriat
Doriat
Dorian
Dorian
Dorian
Dorian
Dorian
Dorian
Doriat
Doriat

Doriat

Doria
Dorian
Dorian
Dorian
Dorian
Dorian
Dorian

Doriat

Instrument

FiapidFire 360...

FiapidFire 360,
RiapidFire 360,
RiapidFire 360,
RiapidFire 360,
RiapidFire 360,
FiapidFire 360,

FiapidFire 360...
FiapidFire 360...
FiapidFire 360...
FiapidFire 360...
FiapidFire 360...
FiapidFire 360...

RiapidFire 360,
FiapidFire 360,
FiapidFire 360,

RiapidFire 360,

FiapidFire 380...
FiapidFire 360..
FiapidFire 360..
FiapidFire 360..
FiapidFire 360..
FiapidFire 360..

RiapidFire 360,

Cartridge

1»1»1»1»1»1»1»hlhhhbbbbbbbbbbbhh

Cattidge
Injection

33
a4
ik
36
N7
k]
k]
320
32
322
323
324
325
326
327
328

Methad

Immuno Panel.m
Immuna Panel m
Irnrnne Panel m
Irnrne Panel m
Irnrnne Panel m
Irnrnne Panel m
Irnrnne Panel m
Immuna Panel.m
Immuno Panel.m
Immuna Panel.m
Immuna Panel.m

Immuna Panel.m

Immuna Contral §...

Imrune Control S
Immune Control S

Immune Control S

Irnrune Panel m

Immung Fanel.m
Immuna Panel.m
Immuno Panel.m
Immuna Panel.m
Immuna Panel.m
Immuna Panel.m

Irnrnne Pranel m

FF Method

Agieni{basic)
Agilent{basic)
Agilert{basic)
Agilert{basic)
Agilert{basic)
Agilert{basic)
Agilert{basic)
Agieni{basic)

Agieni{basic)

Agieni{basic)

Agieni{basic)

Agilentlong-slow-elution]
Agilent{long-slow-slution]
Agilent{long-slow-slution]

I
(
(
(
(
(
(
Agilent(basic]
I
I
I
I
(
(
(
(

Agilent{long-slow-slution]

Agilent

basic)

(l

Agieni{basic)
Agieni{basic)
Agieni{basic)
Agieni{basic)
Agieni{basic)
Agieni{basic)
Agilent{basic)

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

File:

Line time TOUrce error message -
E19 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR 0, 0.441

£20 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE, t = 0,357
E21 BA15/2012 344 | <RapidFire> BatchThread: process_well) [ 2, 8]

E22 5/15/2012 3:44:... | <Sipper> SipperTask CHECKING SIP SENSOR

E23 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR 0, 0.434

E24 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE, t=0.369
E25 BA15/2012 344 | <RapidFire> BatchThread: process_well) [ 2, 9]

E26 5/15/2012 3:44:... | <Sipper> SipperTask CHECKING SIP SENSOR

E27 5/15/2012 3:4 <Sipper> SipperTask SIP SENSOR 0, 0.434

£28 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE. t=0.371
E29 BA15/2012 344 | <RapidFire> BatchThread: process_well) [ 2, 10]

£30 5/15/2012 3:44:... | <Sipper> SipperTask CHECKING SIP SENSOR

E31 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR 0, 0.435

E32 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE, t = 0.362
B33 BA15/2012 344 | <RapidFire> BatchThread: process_well) [ 5, 2]

E34 5/15/2012 3:44:... | <Sipper> SipperTask CHECKING SIP SENSOR

E35 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR 0, 0.439

E36 5/15/2012 3:44:... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE, t=0.380
B37 5A15/2012 3:45:... | <RapidFire> BatchThread: process_well) [ 5, 3]

£38 5/15/2012 2:45.... | <Sipper> SipperTask CHECKING SIP SENSOR

£33 5/15/2012 3:4 <Sipper> SipperTask SIP SENSOR 0, 0.446

E40 5/15/2012 2:45.... | <Sipper> SipperTask SIP SENSOR SEES SAMPLE, t = 0.343
E41 5A15/2012 3:45:... | <RapidFire> BatchThread: process_well) [ 5. 4]

E42 5/15/2012 2:45.... | <Sipper> SipperTask CHECKING SIP SENSOR

E43 5/15/2012 2:45.... | <Sipper> SipperTask SIP SENSOR 0, 0.437

E44 5/15/2012 2:45:... | <Sipper» SipperTask SIP SENSOR SEES SAMPLE. t=0115
e hdl

O|OOoo|oioOoooooooooooooooooiooo

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

Click File > Convert MS Data.
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onvert MS Data lz|
MS Analysis Format | MassHunter ~|
Data Path |L:\MassHurker\D ata\RiapidFireh201 23Mayt15414 | ]
SaveTo  |L:\MassHurker\Data\RapidFireh201 23Mayt15414 | Cd
[ ]
[ cowet | [ Close |

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:

& Conyvert MS Data

M5 Analysis Format  fazeHumker

[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

T |

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:
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To run a batch in Sequences mode

Y g
Oz « son. s 125+

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

1. Inj00001- CantrolPlate_1312-B1.d

|, Inj00002-ControlPlate 1312-B2.d

|, 1nj00003-ControlPlate 1312-B3.d

|, Injo0004-ControlPlate_1312-B4.d
| Inj00005-CantrolPlate_1312-85.d

| | J. 1nj00006-ControlPlate_1312-86.d
|, 1nj00007-ControlPlate 1312-67.d
|, 1nj00008-ControlPlate 1312-B8.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

* Refer to MassHunter Workstation Quantitative Analysis software
manuals and online Help to analyze the data.
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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.

il

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

The mass spectrometer continues to collect “baseline” data.
The RapidFire-MS System pumps continue to run.

2 To start operation after pausing, click the Play button.

(>

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, Elute, and Re-equilibrate is

completed for the last sample injected, then the RapidFire-MS System
stops operation.

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

Only use the following procedure in an emergency situation.
Otherwise, use either of these procedures to stop the RapidFire-MS System:
“To pause a run” on page 63, or

“To stop a run” on page 63.

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

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

2 To restart the system, pull up the E-STOP button to reestablish power.
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consumables for the RapidFire 360 High-throughput Mass Spectrometry
System.
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b  Technical Specifications and Parts

Technical Specifications & Installation Requirements

Authorized Agilent Technologies field representatives will install your
RapidFire 360 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 360
High-throughput Mass Spectrometry System, mass spectrometer, and
computer controller

¢ A house vacuum or a stand-alone vacuum generator
¢ One of the following, 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

* Redundant grounding connected to a separate source of protective earth
from the main AC plug (Europe).

m The RapidFire machine weighs approximately 320 kg (700 Ibs).

The RapidFire platform is not to be lifted. 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 360 High-throughput Mass Spectrometry System is rated for

operation:

in North America at: in Europe at: in Japan at:
100 /120 V 220-240V 100V
12 A 10 A 15 A
50-60 Hz 60 Hz 50-60 Hz

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 cable.

Environmental operating ranges

RapidFire-MS System should be used and stored at the following conditions:
¢ Temperature: 4°C to 35°C
¢ Relative humidity: 0% to 95%, non-condensing
e Environment:
non-explosive surroundings
indoor use only
laboratory use only
¢ Altitude: less than 3500 m (10,000 feet)

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

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

The mass spectrometer is covered separately by its manufacturer's warranty.

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-MS System not
made by its employees or authorized agents.

Safety information

When a hazard symbol and a hazard type appear by a chemical name or
instrument hazard, see “Safety” on page 91 for the complete alert on the
chemical or instrument.

Safety labels

The following can appear on Agilent Technologies instruments in combination
with the safety symbols listed in “Instrumentation Safety” on page 92.

CAUTION! Moving parts. Crush/pinch hazard.

WARNING! If the RapidFire-MS System is used in a manner not specified by
the manufacturer, the protection provided by the equipment can be impaired.
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Materials

Agilent-supplied items
RapidFire-MS System contents:
RapidFire 360 High-throughput Mass Spectrometry System instrument
Mass spectrometer (can be Agilent-supplied)
Motion control computer
Three digitally-controlled high-pressure fluidic pumps
Degasser
Digital peristaltic pump
Uninterruptible power supply (UPS) for the RapidFire-MS System
Sipper flush valve
Barcode scanners
Waste collection vessels
Twister microplate handler
Six-slot cartridge changer
Sip sensor

See “RapidFire-MS System Parts and Consumables” on page 71 for a
comprehensive parts list.

Consumables:
Purification solid-phase extraction (SPE) cartridges.
Purchase assay-specific cartridges from Agilent.

See “RapidFire-MS System cartridges” on page 71 for a cartridge selection
guide.
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Customer-supplied items

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

Contact the manufacturer for material safety data sheets (MSDS) for the following
materials.

water

methanol

acetonitrile

acetone

formic acid

TFA: trifluoroacetic acid
TEA: triethylamine
ammonium acetate
isopropyl alcohol
chloroform

* 1-L graduated cylinder
¢ Pipettes and pipette tips
¢ Sample 96- and 384-well plates with standard bar codes
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RapidFire-MS System Parts and Consumables

Parts and consumables for the RapidFire-MS System are listed in the following
tables:

e “RapidFire-MS System cartridges” (below)
e “Hardware and electronics” on page 72

¢ “Liquid handling components” on page 77
e “Tubing” on page 81

* “Fittings” on page 82

RapidFire-MS 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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Hardware and electronics

» Aluminum and phenolic RapidFire-MS
System frame

RapidFire-MS System computer

* Mouse, keypad, and monitor

KVM (Keyboard Video Mouse) switch

I =Py

* Motion controller

Agilent RapidFire High-throughput Mass Spectrometry System User Guide



Technical Specifications and Parts

+ UPS (Uninterruptible Power Supply)

» Emergency stop button
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» Twister plate handler

» X, Y, and Z translation stages and motors
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» Barcode reader (pedestal)

+ Cartridge changer

+ Optical sensor module
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» Three coupling shafts and rotors

» Power strips
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Liquid handling components

» Plate deck, wash and matrix stations

» Three fast rotary valves (six-port)

+ Three digital high-pressure isocratic
pumps
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+ One digital peristaltic pump

» Optical sip sensor window

+ One sipper flushing valve (4-way)
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« Solvent drawer

» Waste jerry can in secondary container

* 10- pm filter stones
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+ SPE cartridges
+ Bottle caps for 1/8-inch 0D tubing (x 5)
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Tubing

Tubing

* Vacuum tubing

- PTEE tubing (0D 1/8")

+ Tygon tubing (for peristaltic pump)

* PEEK tubing (OD 1/16" or OD 1/32")
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Fittings

Fittings

» Clear male barbed union ID 1/8-inch

+ Green 1/4-28 for OD 1/8-inch tubing

+ Beige 1/4-28 for OD 1/8-inch tubing

+ Beige 10-32 for 0D 1/16-inch tubing

+ Beige 10-32 for 0D 1/32-inch tubing
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* Yellow for 0D 1/8" tubing

+ Metal and beige for 0D 1/32" tubing

* Red 6-32 for 0D 1/32" tubing

« Sipper protection needle guard

» Nut extenders
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Fittings

* Wrench %-inch

* Reducers
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RapidFire-MS System Flow Path

RapidFire-MS System Flow Path

“State #1: Aspirate” on page 85
“State #2: Wash/Load” on page 86
“State #3: Elute” on page 87

“State #4: Re-equilibrate” on page 88
“Flush the sipper tube” on page 89

“Valve positions definition” on page 90

State #1: Aspirate

State # 1: Aspirate

pump 3 w2 pump2 V3 w1

cartridge

V4

Legend
Port colors

T

sipper sip sensor vacuum

for all 3valves
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State #2: Wash/Load

State #2: Wash/Load

State # 2: Load / Wash

pump3 w2 pump2 V3 w1

cartridge

V4

Legend
Port colors
for all 3valves

sipper sip sensor vacuum
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State #3: Elute

State #3: Elute

State # 3: Elute

pump 3 w2 pump2 V3 wi

cartridge

V4

Legend
Port colors
for all 3valves

+

sipper sip sensor vacuum
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State #4: Re-equilibrate

State #4: Re-equilibrate

State # 4: Re-equilibrate

pump 3 w2 pump2 V3 Wi

cartridge

Legend
Port colors
for all 3valves

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 i i

N Vi
Ms :
Vz I_ﬁ
ey ?
| I

Port colors
for all 3valves

sipper sip sensor vacuum
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Valve positions definition

Valve positions definition

home

O

inject load
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Instrumentation Safety 92

Symbols on instruments 92

General instrument safety 94

Physical hazard safety 94

Barcode scanner safety 96

Safety & electromagnetic compatibility (EMC) 97

Possible misuse of the RapidFire-MS System 97
Chemical Safety 98

General chemical safety 98

Chemical waste safety 99

Biological hazard safety 100

This chapter provides safety information for the RapidFire 360
High-throughput Mass Spectrometry System.
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Instrumentation Safety

92

Symbols on instruments

Electrical symbols

The following table describes the electrical symbols that can be displayed on
the RapidFire 360 High-throughput Mass Spectrometry System instrument.

Table1  Electrical symbols

Symbol Description

Indicates a terminal that can be connected to the signal ground reference of another
instrument. This is not a protected ground terminal.

Indicates a protective grounding terminal that must be connected to earth ground
before any other electrical connections are made to the instrument.

’\/ Indicates a terminal that can receive or supply alternating current or voltage.
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Safety symbols

The following table describes the safety symbols that can be displayed on the
RapidFire 360 High-throughput Mass Spectrometry System instrument. Each
symbol can appear by itself or with text that explains the relevant hazard.
These safety symbols can also appear next to DANGER, WARNING, or
CAUTION.

Table 2  Safety symbols

Description

Indicates that you should consult the manual for further information before
proceeding with appropriate caution.

Indicates the presence of an electrical shock hazard and to proceed with appropriate
caution.

Indicates a terminal that can receive or supply alternating current or voltage.

Indicates the presence of moving parts and to proceed with appropriate caution.

Indicates the presence of a biological hazard and to proceed with appropriate
caution.

> > > > >
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General instrument safety

m PHYSICAL INJURY HAZARD: Use the RapidFire 360 High-throughput Mass
Spectrometry System only as specified in this document. Using the system in a
manner not specified by Agilent Technologies can result in personal injury or
damage to the instrument.

Moving or lifting the system

PHYSICAL INJURY HAZARD: The RapidFire platform weighs approximately 320 kg
(700 Ibs). The RapidFire-MS System platform is not to be lifted.

To move the RapidFire-MS System, wheel it around.

When using the RapidFire-MS System, keep its casters in a locked position.

Operating the instrument

Ensure that anyone who operates the instrument has:

¢ Been given instructions on general safety practices for laboratory and
specific safety practices for the instrument.

¢ Read and understood all material safety data sheets (MSDS) for chemicals
handled.

Physical hazard safety
Moving parts
m PHYSICAL INJURY HAZARD: Moving parts can crush, puncture, and cut. Keep

hands clear of moving parts while operating the instrument and keep interlock
I doors closed.
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Solvents

m PHYSICAL INJURY HAZARD: Always wear eye protection when working with
solvents and chemicals.

Electrical safety

m ELECTRICAL SHOCK HAZARD - Severe electrical shock can result from operating
the RapidFire-MS$ System without its power cords in place.

é Grounding circuit continuity is required for the safe operation of equipment.

Use properly configured and approved line cords for the voltage supply in your
facility.

m ELECTRICAL HAZARD - Plug the RapidFire-MS System AC input power cords into
properly grounded receptacles with adequate current capacity. The branch circuit
over-current protection Circuit Breakers protecting the building receptacles must

A be rated no more than 20A.

m Make sure that the point at which the detachable power cords are connected to the
RapidFire instrument is clear from clutter and that it is accessible at all times.

m This product contains an Uninterruptible Power Supply (UPS) that can produce
hazardous voltages even when the main power cord is disconnected.

To remove hazardous voltages from each individual instrument, make sure its
power cord is disconnected from the UPS.

Agilent RapidFire High-throughput Mass Spectrometry System User Guide 95



6  Safety
Barcode scanner safety

CAUTION Be sure that the RapidFire-MS System main supply cable is routed in such a way as to

minimize the risk of a tripping hazard. Agilent Technologies recommends the use of
mechanical protection, such as a rubberized cable guard on the floor to cover and
protect the main supply cable.

Barcode scanner safety

The barcode scanner incorporated in the RapidFire-MS System is a
categorized as a Class 1 (I) laser.

Class 1 (I) lasers are low-power, visible lasers that are safe to the eyes.
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Safety & electromagnetic compatibility (EMC)

The RapidFire-MS System platform has been fully tested and complies with
the European safety standards listed below.

+ CENELEC EN 61326-1:2006
c € + CENELEC EN 61010-1, 2nd Edition (2001),

¢ Safety Requirements for Electrical Equipment for Measurement, Control
and Laboratory Use - Part 1: General Requirements

Possible misuse of the RapidFire-MS System

m Take care to avoid the following situations:

Do not work inside the RapidFire-MS System unit without first disconnecting the
main power supply cable and/or LOTO.

Do not sit or stand on the phenolic tabletop of the RapidFire-M$S System platform.

Do not operate the RapidFire-MS$S System instrument unless its wheels are locked in
the brake position.

The RapidFire-MS$S System unit is intended for use indoors, in a non-explosive,
laboratory environment, as stipulated in “Instrumentation Safety” on page 92.

Do not modify, remove, alter, or change the machine in any way (electrically or
mechanically). Any modifications to the RapidFire-MS System unit will void the
warranty and the CE compliance of the instrument.

Do not use any substance, chemical, solvent, solution or any other material with or
in the RapidFire-MS System machine, unless you have read and understood, and
are able to comply with their material safety data sheets (MSDS).

Agilent RapidFire High-throughput Mass Spectrometry System User Guide 97



6 Safety

Chemical Safety

General chemical safety

CHEMICAL HAZARD: Before handling any chemicals, refer to the Material Safety
Data Sheet (MSDS) provided by the manufacturer, and observe all relevant
precautions.

98

To minimize the hazards of chemicals:

Read and understand the MSDS provided by the manufacturer before you
store, handle, or work with any chemicals or hazardous materials.

Minimize contact with chemicals. Wear appropriate personal protective
equipment when handling chemicals (for example, safety glasses, gloves, or
protective clothing).

Minimize the inhalation of chemicals. Do not leave chemical containers
open. Use only with adequate ventilation (for example, fume hood).

Check regularly for chemical leaks or spills. If either of those occurs, follow
the manufacturer's cleanup procedures as recommended in the MSDS.

Comply with all local, state/provincial, or national laws and regulations
related to chemical storage, handling and disposal.
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Chemical waste safety

HAZARDQOUS WASTE: Refer to Material Safety Data Sheets and local regulations for
handling and disposal.

m CHEMICAL WASTE HAZARD: Wastes produced by the RapidFire-MS$S System
instrument are potentially hazardous and can cause injury, illness or death.

To minimize the hazards of chemical waste:

Read and understand the MSDS provided by the manufacturers of the
chemicals in the waste container before you store, handle, or dispose of
chemical waste.

Provide primary and secondary waste containers. Both containers must be
compatible with the waste material and meet federal, state/provincial, and
local requirements for container storage.

Minimize contact with chemicals. Wear appropriate personal protective
equipment when handling chemicals (for example, safety glasses, gloves, or
protective clothing).

Minimize the inhalation of chemicals. Do not leave chemical containers
open.

Handle chemical wastes in a fume hood.

After emptying a waste container, seal it with the cap provided.

Dispose of the contents of the waste tray and waste bottle in accordance
with good laboratory practices and local, state / provincial, or national
environmental and health regulations.

Ensure that the RapidFire-MS System waste is stored, transferred,
transported and disposed of according to all local, state / provincial, and/or
national regulations.
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6 Safety

Biological hazard safety

BIOHAZARD: Biological samples have the potential to transmit infectious diseases.
Follow all applicable local, state / provincial, and/or national regulations. Wear
appropriate protective equipment. All work should be conducted in properly
equipped facilities using the appropriate safety equipment.
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Individuals should be trained and acquainted with the following:

¢ U.S. Department of Health and Human Services guidelines published in
Biosafety in Microbiological and Biomedical Laboratories (bmbl.od.nih.gov)

* Occupational Safety and Health Standards, Bloodborne Pathogens (29 CFR
1910.1030; www.access.gpo.gov)

* Your company/institution's Biosafety Program protocols for working with
or handling potentially infectious materials.
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