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Operational and Performance Qualification Procedures: OQ/PQ

1. Introduction

This workbook presents the operational and performance qualification procedures
for a Waters Xevo® TQ-S mass spectrometer with ACQUITY UPLC® H-Class
system, operated by MassLynx™ software, version 4.1 (SCN 810, minimum). It
assumes the operational qualification of the mass spectrometer is completed.
Consult it when qualifying the system's operation and performance in an

ISO 9000-series registered facility or a GxP-regulated environment.

For this operational and performance qualification, the system consists of these
instruments and components:

o Waters Xevo TQ-S mass spectrometer !

\¥1

e ACQUITY UPLC Sample Manager with Flow Throu@dle (SM-FTN)

e ACQUITY UPLC Quaternary Solvent Manager (QSM)

A system can also include one or more of the follc@ optional devices:

e ACQUITY UPLC Column Heater-Active

e ACQUITY UPLC Column Manager—Ac$ -A)
e ACQUITY UPLC Column Manag@ e Auxiliary (CM-Aux)

e ACQUITY UPLC Tunable %Qub
cell.

e ACQUITY UPLC Pho de Array (PDA) Detector (standard PDA or PDA el)
with 10-mm anal w cell.

(TUV) Detector with 10-mm analytical flow

e lonSABRE™ I|I probe.

RequirementsQ~

° fied Waters field service engineer must perform all procedures. He
r she must consult the Waters Service Notes database to learn of any
dates that apply to the instruments, components, and devices listed
above.

e Before performing the procedures in this workbook, the performer and
reviewer must be familiar with the operation of the system. When
necessary, review the appropriate documentation referenced in this
workbook and, if applicable, the MassLynx Online Help system.
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1.1 Recommended documents

When performing the qualification, in addition to this operational and
performance qualification workbook, consult these documents:

e Waters Xevo TQ-S Documentation CD, part number 715002206
e Waters Xevo TQ-S Site Preparation Guide, part number 715002440
e Waters Xevo TQ-S Quick Reference Card, part number 715002205

e Waters Ethernet Instruments Getting Started Guide, part number
71500074403

e Waters ACQUITY UPLC H-Class System Documentation CD, pgrt number

715002124

e
&
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2.

Operational and Performance Qualification Procedures: OQ/PQ

Preliminary Procedures

2.1 ldentifying performers and reviewers
Identify the performer qualified to perform the operational and performance
qualification and the reviewer qualified to acknowledge completion of the
performers’ tasks by completing Form 1, “Performer and reviewer identification”,
of the operational and performance qualification results document associated with
this workbook.

2.2 ldentifying system components
Complete Form 2, “Instrument ldentification” and Form 3,%Ware” of the
operational and performance qualification results documgnt asSociated with this
workbook. V
Note: In Form 2 and in the others that follow, the eled “Owner’s ID” refers
to a unique identifier that the system owner has ed to the system
undergoing qualification, to differentiate it fr Il others. If none is assigned,
the serial number of the mass spectrometb e used.

2.3 Recommended materials

You must gather the following Q~
Kits @
e

e Waters Xevo TQ-S S it, part number 700005472

e Waters ACQUIT bsorbance 10MM Test Solutions Kit, part number
700002642
e ESI Prob bly Spares Kit, part number 700003278

ACQUIT L@H-Class equipment

e AC TY UPLC H-CLASS BEH C18 column, 2.1 mm > 50 mm, 1.7 pm (part
numbér 186002350)

e Vial holder plate, 48-well, 2-mL, part number 405003743 (included in sample
manager's start-up Kkit)

e 12 x 32 (384), 2-mL vials, with pre-slit silicone/PTFE septa and caps (part
number 186000307C)

ACQUITY UPLC H-Class (TUV and PDA options)

e ACQUITY UPLC TUV flow cell for TUV detectors with serial numbers
JOS5UPT699N or earlier:

Standard flow cell, 10-mm path length (part number 205015000)
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e ACQUITY UPLC TUV flow cell for TUV detectors with serial numbers
JO5UPT700ON or later:

Analytical flow cell, 10-mm path length (part number 205015008)
e ACQUITY UPLC PDA flow cell for PDA detectors:
Analytical flow cell, 10-mm path length (part number 205015004)

e PEEK™ tubing, 0.005 inch, part number 430001229

Solvents and additives

e LCMS grade acetonitrile, 2.5-L minimum

e LCMS grade methanol, 1-L minimum
e LCMS grade propan-2-ol (IPA), 1-L minimum 4

e LCMS grade water or de-ionized water, 2.5-L minimumPV

e Formic acid 98-100% O
e Ammonia solution 30% w/w %
Lab ware ‘ ’

e Graduated measuring cylinder, 100-%s ss A, with stopper

Graduated measuring cylinder, # Class A, with stopper

e Graduated measuring cyIind% 0-mL Class A, with stopper

e Pipettes, 10-mL (calibr Q

e Pipettes, 20-pL (calj %

e Pipettes, 200- (&ted)

e Pipettes, Q;brated)

e Pipettedli Qropriate for use with the make and model of the pipette(s)
e Amber glass volumetric flask, 25-mL, Class A, with stopper

e Amber glass volumetric flask, 100-mL, Class A, with stopper

e Reservoir bottles (5), 1-L

e IntelliStart™ Fluidics system vials (6), 30-mL, with caps (part number
700004256).

Miscellaneous

e Nitrile gloves
e Lint-free tissues

e Tape, to hold the thermometer probe
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e Ultrasonic bath

e Glass funnel

e Vortex mixer

e Calibrated thermometer probe, with display

e Calibrated stop watch

2.4 Recording test solutions
Before you prepare samples from the sample kits, record all of their details in
Form 4, “Test solutions”, of the operational and performance qualification results
document associated with this workbook.

2.5 Preparing test samples and mobile phases ’

before use. Store all solutions at approximately 4 tdre no stock solutions

Prepare all samples from the solid or liquid phase, : them ultrasonically
longer than two weeks, unless specified otheryise e procedure.
{Q

Prepare all samples from the solid or liqui , and mix them ultrasonically
before use. Store all solutions at approxig€ate)y 4°C. Store no stock solutions
longer than two weeks, unless specifi erwise in the procedure.

mobile phases, test samples, and cleaning solutions used for this

Follow the preparation procedur th#s section for preparing all wash solvents,
operational and performanc a&' ication.

Note: The procedures c ed in Preparing Test Samples/Xevo TQ-S should not
be used in this opera | and performance qualification.

2.5.1 Wash veas

Acid wash O

To pre the solution:

1. Using a 500-mL Class A graduated measuring cylinder, add 250 mL each of
isopropan-2-ol, methanol and acetone into a 1-L reservoir bottle.

2. Measure 225 mL of deionized water, and add to the same 1-L reservoir bottle.

3. Using a 25-mL Class A graduated measuring cylinder, measure 25 mL of
formic acid, and add to the same 1-L reservoir bottle.

Note: Do not use the formic acid supplied with the Xevo TQ-S sample Kkit.
4. Cap the 1-L reservoir bottle, and shake to mix.

5. Label the solution “Acid Wash”.
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Basic wash

To prepare the solution:

1.

3.

4.

Using a 500-mL, Class A, graduated measuring cylinder, measure 450 mL of
deionized water, and transfer to a 1-L reservoir bottle.

Using a 50-mL Class A graduated measuring cylinder, measure 50 mL of
ammonia solution, and add it to the 1-L reservoir bottle.

Note: Do not use the ammonia solution supplied with the Xevo TQ-S sample
kit.

Cap the 1-L reservoir bottle, and shake to mix.

Label the solution “Basic wash”.

4

2.5.2 Mobile phases

If the system includes an optional TUV or PDA detector &wing solutions

are required for the UV detector noise and drift tests:

e Water (solvent line A, solvent line B, S%sh and SM Purge)
e Acetonitrile (solvent line B, solvent Ii@ nd SM-Wash)

The following solutions are used in the %\9 tests:
IPA Solution Q~
To prepare the solution: %

1.

2.

Using a 500-mL, Class %duated cylinder, measure 250 mL of IPA, and
add it to a 1-L reserv ojtle.

Label the bottle IQ~

Water + 0.01% foer’«d + 0.05% ammonia solution

To prepare

e ion
Note: If pogle, use the original bottle containing the LCMS-grade deionized
water for this solution. If this is not practical, use a 1000-mL, Class A, graduated
measuring cylinder to measure 1 L of deionized water, and place in a 1-L
reservoir bottle.

1.
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Add 100 pL formic acid and 500 pyL ammonia solution to 1 L of LCMS-grade
deionized water.

Label the solution “Water + 0.01% formic acid + 0.05% ammonia solution”.

Decant approximately 200 mL of this solution into a 250-mL reservoir bottle
and label the solution “Diluent”.
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Acetonitrile + 0.01% formic acid

To prepare the solution:

1. Add 50 pL formic acid to 500 mL LCMS-grade acetonitrile.

2. Label the solution “Acetonitrile + 0.01% formic acid”.

You will also need these solvents:
e Water
e Acetonitrile

e LCMS-grade methanol

2.5.3 Test samples

4

The following solutions are all derived from the Waters 0/ Q-S Sample Kit,
part number 700005472.

Table1l Solutions and target concentrations: O

Solution

4
Targlf'éMtration

Detector linearity using tuning

&

L sulfadimethoxine
solution (diluted) as the stock % fg/uL sulfadimethoxine

0 fg/uL sulfadimethoxine
" 50 fg/uL sulfadimethoxine
10 fg/uL sulfadimethoxine

5 fg/uL sulfadimethoxine

1 fg/pL sulfadimethoxine
0.5 fg/uL sulfadimethoxine
0.25 fg/pL sulfadimethoxine

Tuning so@%iluted

20 pg/ul acetominophen

20 pg/pul caffeine

10 pg/ul sulfadimethoxine

5 pg/ul verapamil

5 pg/ul chloramphenicol

500 pg/ul 17-a-hydroxyprogesterone

Gradient, precision, sensitivity
test sample

0.2 pg/pl acetominofen

0.2 pg/pul caffeine

0.1 pg/ul sulfadimethoxine

0.05 pg/ul verapamil

0.05 pg/ul chloramphenicol

5 pg/ul 17-a-hydroxyprogesterone.

Injector carryover test sample

200 ng/pL sulfadimethoxine in methanol

715002746/Rev A
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Diluted tuning solution

This solution is used in the ESI positive sensitivity, ESI negative sensitivity and
APCI positive sensitivity tests.

To prepare the solution:

1. Before opening the ampoule containing “Tuning solution x100”, sonicate for 3
minutes, and then vortex mix the ampoule. Doing so ensures that the solution
is homogenous before sampling.

2. Pipette 1 mL into a 100-mL volumetric flask and dilute to 100 mL with water
+0.01% formic acid +0.05% ammonia solution.

3. Stopper and invert the flask several times to fully mix.
4. Label the flask as "Tuning solution diluted".

5. Transfer 1 mL of “Tuning solution diluted” to an ACQUI w and then place
the vial in position A,3 in the ANSI 48-vial, 2-mL vial

6. Transfer 20 mL to an Intellistart fluidic 30ml plast Qttie, for Intellistart
tuning.

Gradient solution

This solution is used for the Gradient, ESI n we sen5|t|V|ty and optional APCI

ITY vial.

positive sensitivity tests.

To prepare the solution: %&

1. Place 990 puL of diluent into U

2. Pipette 10 pL of "Tunin tion diluted" into the vial.
2

mix the vial’s contents

3. Attach the cap, an% )
4. Label the vial 4 dient”, and place it into vial position A,2 in the ANSI 48-

vial, 2-mL v::@w

es

Sample dilu
Sulfadimeth®&ine is light and temperature sensitive. Shield it from light whenever
possible.

Requirement: Maintain all analytical solutions at temperatures between 2 and 8 °C
when not using them.

This sample solution series is used for the MS detector linearity, ESI positive
sensitivity, and system precision tests.

Note: Take great care when pipetting solutions. Because concentrations of
samples and reagents are low, the accuracy and precision of your pipetting
technique significantly affects test results.Refer to Figure 1 for an overview of the
procedure.
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Figure 1 Sample dilution series overview:

Tuning Solution X100
1 ng/uL of sulfadimethoxine from
sample kit (700005472-1)

1/100

10 pg/pL of
sulfadimethoxine

7500 fg/uL of
sulfadimethoxine

(Tuning Solution
Diluted)

1000 fg/uL of
sulfadimethoxine

100 fg/uL
Sulfadimethoxine
E3

50 fg/uL of
sulfadimethoxine
E4

110 110

5 fg/uL of
sulfadimethoxine
E6

110 1/10

1 fg/uL
sulfadimethoxine
E7

0.5 fg/uL of
sulfadimethoxine
E8

1/100 = (10 uL sample + 990 uL diluent) .
1/10 = (100 uL sample + 900 uL diluent) | pesctor Loty
1/2  =(500 uL sample + 500 uL diluent) Test

3/4 = (750 uL sample + 250 uL diluent)

715002746/Rev A

750 fg/pL
sulfadimethoxine
E1

250 fg/uL of
sulfadimethoxine

25 fg/uL of
sulfadimethoxine

110

2.5 fg/uL of

sulfadimethoxine

110

0.25 fg/uL
sulfadimethoxine
F1

Used in Detector

Linearity Test
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To prepare the sample dilution series:
1. Place 17 ACQUITY vials into an ANSI 48-vial, 2-mL vial holder.

2. Prepare each sample in the following series into a separate vial.

To prepare the 10 pg/uL solution:

1. Place 990 pL of diluent into a vial, and then pipette 10 pL of 1 ng/pL
sulfadimethoxine (tuning solution x100) into the vial.

2. Attach the cap, vortex mix the vial contents, and then label it “10 pg/pL”.

To prepare the 7500 fg/uL solution:
1. Place 250 pL of diluent into a vial, and then add 750 pL of 10 pg/pL

sulfadimethoxine. !
2. Attach the cap, vortex mix the vial contents, and then lafel it 7500 fg/uL”.

To prepare the 750 fg/uL E1 solution: %

1. Place 900 pL of diluent into a vial, and then add 1 of 7500fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial conten{s, then label it “750 fg/uL E1
(highest linearity sample)”.

To prepare the 1000 fg/uL solution:

1. Place 900 pL of diluent into a then add 100 pL of 10 pg/uL
sulfadimethoxine.

2. Attach the cap, vorte@e vial contents, and then label it “1000 fg/uL”.
S

tion:

sulfadimetho .

To prepare the 100 fg/pQ~
1. Place 900 L og'lue t into a vial, and then add 100 uL of 1000 fg/uL

2. Attach vortex mix the vial contents, and then label it “100 fg/uL E3
(lineari ample, Pos/Neg Sens, System Precision)”.

To prepare the 10 fg/uL E5 solution:

1. Place 900 puL of diluent into a vial, and then add 100 pL of 100 fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “10 fg/uL E5
(linearity sample)”.

To prepare the 1 fg/uL E7 solution:

1. Place 900 pL of diluent into a vial, and then add 100 pL of 10 fg/pL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “1 fg/puL E7
(linearity sample)”.

14 of 73 715002746/Rev A
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To prepare the 500 fg/uL E2 solution:
1. Place 500 pL of diluent into a vial, and then add 500 pL of 1000 fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “500 fg/uL E2
(linearity sample)”.

3. Repeat steps 1 and 2 so you have two vials, each containing 1 ml of the
solution. You will use one of the vials for injection, and the other for creating
other dilutions.

To prepare the 50 fg/uL E4 solution:

1. Place 900 pL of diluent into a vial, and then add 100 pL of 500 fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then ﬁ&it “50 fg/uL E4

(linearity sample)”. EV

To prepare the 5 fg/uL E6 solution:

1. Place 900 pL of diluent into a vial, and thep ad O pL of 50 fg/uL
sulfadimethoxine. %

2. Attach the cap, vortex mix the vial enys, and then label it “5 fg/uL E6
(linearity sample)”. %

To prepare the 0.5 fg/uL E8 solutiq @
1. Place 900 pL of diluent i Qial, and then add 100 pL of 5 fg/uL
sulfadimethoxine.

2. Attach the cap, vogle ix the vial, and then label it “0.5 fg/uL E8 (linearity

sample)”.
To prepare the fg;i solution:

1. Place 508

sulfadi @ oxine.

2. AttacCW\ the cap, vortex mix the vial contents, and then label it “250 fg/pL”.

To prepare the 25 fg/uL solution:

1. Place 900 puL of diluent into a vial, and then add 100 pL of 250 fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “25 fg/uL”.

To prepare the 2.5 fg/uL solution:

1. Place 900 pL of diluent into a vial, and then add 100 pL of 25 fg/pL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “2.5 fg/uL”.
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To prepare the 0.25 fg/pL F1 solution:

1. Place 900 pL of diluent in a vial, and then add 100 pL of 2.5 fg/uL
sulfadimethoxine.

2. Attach the cap, vortex mix the vial contents, and then label it “0.25 fg/uL F1
(lowest linearity sample)”.

To prepare the blank solution:

Place 1000 pL of diluent into each of two vials. Label them “Blank”.

Having prepared all of the solutions in the dilution series, place each sample vial
into the correct location as shown in Table 3.

Stock 200 ng/uL sulfadimethoxine solution

This solution is used in the injector carryover test. Perform th&%)wing procedure
using the vial containing 5 mg sulfadimethoxine (vial 700005472-8).

To prepare the solution:

1. Add approximately 4 mL of methanol to the vial, , and shake the vial.

2. Use a funnel to transfer the vial contents to -nlL volumetric flask.

3. Rinse the vial into the flask using meth Q)Ieast three times to ensure that
all the sulfadimethoxine has transfer, he volumetric flask.

4. Dilute to 25 mL using methanol %icate until all the sulfadimethoxine
has fully dissolved. Q‘

5. Label the flask "200 ng/p %ﬁmethoxine solution".

6. Transfer 1 mL into a then place it into well A,4 in the ANSI 48-vial,

2-mL vial holder. %
Solutions for systegnclutling a TUV/PDA detector and 10-mm flow cell

If the system @23 these optional devices, pipette 1 mL of each solution

to a vial, and place in the position indicated in Table 3.

shown in T%
Table2  Stutions and target concentrations for TUV/PDA options:

Solution Target concentration
Caffeine (Solution 1) 0.010 mg/mL
Caffeine (Solution 2) 0.030 mg/mL
Caffeine (Solution 3) 0.040 mg/mL
Caffeine (Solution 4) 0.050 mg/mL
Caffeine (Solution 5) 0.080 mg/mL
Caffeine (Solution 6) 0.100 mg/mL
Caffeine (Solution 7) 0.160 mg/mL
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2.5.4 Vial locations

The following tables show the correct vial positions for each of the prepared
solutions in an ANSI 48-vial, 2-mL vial holder.

Table3  Sample vial locations:

Sample Vial location

Blank Al

Blank C,2

Acid wash D,1

Basic wash D,2

Neat IPA ci _\
N

Gradient, negative sensitivity, optional APCI A

positive sensitivity ZVS
sulfadimethoxine (standard 10 pg/uL) (™

sulfadimethoxine (challenge 200 ng/ul) A,

750 fg/pL sulfadimethoxine ,"‘V E,1
500 fg/uL sulfadimethoxine \J E.2
100 fg/pL sulfadimethoxine @ E,3
50 fg/pL sulfadimethoxine E.,4

10 fg/uL sulfadimethoxine’%' E,5
5 fg/uL sulfadimethoxip&e’ E.6

A
1 fg/pL sulfadimethoNey E7

0.5 fg/pL sulfaﬂim 9] vine E.8
- éthoxine F,1

.01® mg/mL (TUV/PDA only) B,1

0.030 mg/mL (TUV/PDA only) B,2 and B,8

Caffeinev0.040 mg/mL (TUV/PDA only) B,3
Caffeine 0.050 mg/mL (TUV/PDA only) B,4
Caffeine 0.080 mg/mL (TUV/PDA only) B,5
Caffeine 0.100 mg/mL (TUV/PDA only) B,6
Caffeine 0.160 mg/mL (TUV/PDA only) B,7
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2.6

Recording test equipment calibration information

2.7

When an instrument undergoing operational qualification requires the use of
calibrated equipment, record the calibration details in Form 5, “Calibrated
equipment,” of the operational and performance qualification results document
associated with this workbook.

Creating the qualification project in MassLynx software

The qualification project files required for the qualification procedures described
in this document are located in the “Xevo TQ-S Project Files” folder on the
Qualification section of the Waters Knowledge Center.

To create the qualification project in MassLynx software:

Recommendation: Use the Xevo_TQS_ACQUITY_HCLASS_OQP%) template to
create the qualification project. The template contains the S%Ie ists and

method files required for the qualification procedure. s
e

1. From the Qualification section of the Waters Knowy
import all the required files.

nter, download and

2. Copy the project folder (Xevo_TQS_ACQUI ASS_OQPQ.pro) to
C:\MassLynx.

3. From the MassLynx window, select@oject Wizard.

4. Open the Create Project menu, er details while observing the following
conventions:

e Name: Xevo_TQS_. " HCLASS_OQPQ_WAAXXX
e Description: Xev - ACQUITY_HCLASS_ OQPQ_WAAXXX_nn
e Location: C:\MgssLynx
5. Click Next, select “Create using current project as template”.
6. Select S ACQUITY_OQPQ.pro as the current project.
7. Select CoBy Sample lists.
8. Click Finish.

9. Name the Acidic_Basic_HClass_Clean_ WAAXXX_DDMMMYY.spl sample list,
using the serial number and current date, and then save the sample list.

10. Ensure the newly created sample list is open on the MassLynx window.

To load the sample list and sample list formats:

Click Samples > Format > Load > XEVO_TQS_UPLC.fmt, and browse to the
following location:

C:\MassLynx\XEVO_TQS_ACQUITY_HClass_OQPQ_WAAXXX.PRO\SampleDB.
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2.8 Managing data files and test results

Once you have created the qualification project, use the following conventions
when naming acquisition files, data files and recording test results.

2.8.1 Renaming acquisition files

Rename the default project file names within the MassLynx sample list after
loading them from the qualification project:

To rename acquisition files:

Rename the files, using the format “NAME_XXX_ DDMMMYYYY_NNN”, where
¢ “NAME” is the abbreviated test name;

o “XXX”is the instrument’s serial number; 4

e “DD” is the current day; V

e “MMM?” is the current month, formatted as texO%

e “YYYY” is the current year;

e “NNN” is the acquisition number of th t&se leading zeros when
appropriate, for example, “003” for d acquisition.

2.8.2 Managing raw data fi @

Save all raw data files genergted®during the operational qualification, ensuring
that the following conditiops\gfegnet.

e Do not delete or a%& predefined test information contained in the
iL#f5s.

qualification proj
e When editi@ ra%ata file names, apply the conventions described in section

2.8.1.
e Ren raw data file names where tests are repeated by incrementing
th uisition number.

e Do not overwrite file names.

2.8.3 Recording test results

All test results must be recorded in the operational and performance qualification
results document associated with this workbook. If you are instructed to save
test results as raw data files, follow the conventions described in section 2.8.2. If
you are instructed to create additional report or screenshot printouts, ensure
they are correctly labeled.
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To label printouts:

Label each printout with the following information:

¢ Instrument serial number

e Performer’s initials and date (DDMMMYYYY)
e Test procedure reference name

e Sample solution

e Concentration

e Flow rate

e All calculations

Having labeled all printouts, append them to the operational andgperformance
qualification results document associated with this workbook.
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3. Setting Up

To prepare the system for qualification, perform the procedures listed in this
section before proceeding with the operational and performance qualification

procedures.

3.1 Configuring the ACQUITY UPLC H-Class

To configure the instrument:

1. In the MassLynx toolbar, click Inlet Method > Tools > Inlet Configuration >

Setup Instrument.
2. Select these items: 4
e Quaternary solvent manager (QSM) V
e Sample manager - flow through needle ( )

ACQUITY PDA Detector (optional) %

ACQUITY TUV Detector (optio |C)
e  Column manager (CM-A)@ al)
3. Click Next, and then click YQ~

4. Allow the installationtq pand then click Finish.

UITY QSM.

Configure > W%
6. Click Next atrs ACQUITY Sample Manager FTN.

7. Click N@Zd then select optional detector(s) and optional modules.

8. Cli

5. In the shortcut ba%cQ > Inlet Method > Tools > Inlet configuration>

> Next > Finish.

9. In the shortcut bar, click > Inlet Method > Tools > Inlet configuration>
Events & Triggering.

10. Ensure that Event 1 is selected, and then click Next > Finish.

11. Close the MassLynx application, and then reboot the host PC when the inlet

configuration ends.

Rationale: Doing so updates the DHCP.xml file, so that the ACQUITY function

is available in the MS Console.

12. Verify the rack setup in the Inlet Method editor.

13. In the MassLynx application, select Inlet Method = ACQUITY Sampler > Plate

Generator.
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14. In the Rack Generator menu bar, click the Previous Rack arrow icon until
ANSI-48Vial2mLHolder appears in the Rack Name field.

15. In the Grid Reference pane, click the Referencing list, and then select XY.

16. In the Grid Reference area, select the parameters shown in Table 5.

Table 4  Grid reference parameters:

Parameter Setting
Horizontal 123..
Vertical ABC..
Horizontal First Cleared
17.Click Rack > Save Current Rack > OK. 4

18. Quit the Plate Generator dialog box. : ?V

3.2 Preparing the system for qualification

To prepare the system: @

1. To a reservoir bottle, add 1L of deioni er, and submerge lines A, C,
Seal Wash and SM purge solvent ir% water.

2. To a 1L reservoir bottle, add 2

acetronitrile, and submerge lines B, D
and the SM-Wash into the a% rile.

3. Place the reservoir bottleQ tiYe ACQUITY UPLC solvent tray.

4. Access the ACQUIT %Me by clicking Inlet Method > Status > ACQUITY
Additional Status.

5. From the AC PLC Console, complete these tasks:

a. Wet- r@nump lines A, B, C, D, and seal wash for at least 5
mi S,

b. Prime the sample manager-FTN’s sample wash and Purge solvent as
follows;

e In the Wash Solvent field, enter 60 seconds.
¢ In the Purge Solvent field, enter 20 cycles, and then click OK.

6. Attach the ACQUITY column and all fluidic* tubing to the mass spectrometer
and other UV detectors.

1 In waters documents, the term “fluidics” refers to the IntelliStart Fluidics system, the instrument’s onboard
system that delivers sample and solvent to the probe of the mass spectrometer. It can also denote plumbing
components and fluid pathways within and system modules.
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7. Set the QSM to deliver acetonitrile/water 50/50/0/0 A:B:C:D at a flow rate of
0.8mL/min.

8. On the Tune window’s Fluidics tab, set the flow state to waste.

3.3 Manual operational qualification tests

Before running the operational and performance qualification tests, you must first
run these manual operational qualification tests for the ACQUITY UPLC H-Class,
recording results when instructed to do so.

3.3.1 Quaternary Solvent Manager

Testing flow rate accuracy

Use a dry, 10-mL volumetric flask to test the flow rate acc&& of the pump
using acetonitrile at a flow rate of 0.5 mL/min.

To test flow rate accuracy: %

1. Connect a length of stainless steel tubing, or restriction device, to the
outlet of the quaternary solvent manager,; ixer.

Note: The flow restrictor creates a bac% re between 3447 and 4826 kPa
(34 and 48 bar, 500 and 700 psi), at rate of 0.5 mL/min.

2. Obtain a thoroughly dry, 10-m A volumetric flask.

3. Prepare the stopwatch.

4. In the Inlet Method eQr%k File > Open, and then select ZeroFlow.
5. Click LC = Load M@

6. Open the ACQ -Class Console window.

7.

8. To test the pump, on the ACQUITY QSM Console screen, specify a flow rate of
0.5 mL/min and 100% B, and then click Enter.

9. When the flow and pressure stabilize, insert the outlet tubing into the
volumetric flask, and simultaneously start the stopwatch.

10. When the bottom of the meniscus reaches the 10-mL volumetric mark on the
flask, stop the stopwatch.

11.In Form 6, “Operational and performance qualification results”, of the
operational and performance qualification results document associated with
this workbook, record the elapsed time, in seconds, and also the system
pressure.

12. Calculate the flow rate:
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Flow rate = Volume of flask/(measured time in seconds/60).

13.In Form 6, “Operational and performance qualification results”, of the
operational and performance qualification results document associated with
this workbook, record the calculated flow rate for the pump.

Requirement: The calculated flow rate must lie in the range 0.494 through
0.506 mL/min.

The flow rate accuracy specification is 1% at 0.5 mL/min. The acceptable
flow rate value includes the volumetric tolerance of +0.2% for the 0.5-mL
flow rate. Only one flow rate is verified for accuracy because a flow rate
linearity test is also performed in this workbook. See section 4.5.6. “Testing
flow rate linearity”.

3.3.2 Testing the SM-FTN temperature accuracy

At the temperature sensor of the sample manager — flow t needle (SM-FTN),
the temperature accuracy is £3 °C. To compensate for tygei easurement
inaccuracy, a value of +4 °C defines the heater/coole ptable inaccuracy
range. If the inaccuracy of your measurement device eds 1 °C, you can
adjust the acceptable range accordingly. If you , record the adjustment in the
comments section of the operational and perf qualification results
document associated with this workbook.

To test the temperature accuracy of the S

1. Remove all plates from the sa ager’s sample compartment.

2. Place a calibrated thermom prebe in the sample compartment.

positioning it from t the heater/cooler duct and securing it with tape,
(see Figure 2). En thermometer probe does not contact any surfaces.

Q.
<<O

Note: Steady the ther% ter probe in the sample compartment by
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Figure 2 Positioning the thermometer probe in the sample manager:

Thermometer attachment to
R-carriage.

*?
3. Close the sample compartment door, t@@e not to damage the probe

wire.
4. On the ACQUITY Console scree @SM—FTN, specify a set-point
temperature.
Note: Select your standargl operating temperature or a temperature as low as 4 °C,
though not exceeding v low the ambient temperature.
5. In Form 6, “Operatj nd performance qualification results”, of the
operational and riance qualification results document associated with
this workbook, the set-point value you specified in step 4.

Recomme K Allow sufficient time for the sample compartment
tempen@ o reach and stabilize at the set temperature.

6. In @ , “Operational and performance qualification results”, of the
opera¥onal and performance qualification results document associated with
this workbook, record the temperature you observe from the thermometer
probe.

Note: The time required to reach the set temperature varies depending on the
difference between the set and ambient temperatures. For example, when
starting from room temperature, the sample compartment can require up to
90 minutes to reach 4 °C.

7. Optionally repeat steps 4 through 6 using a different set-point temperature, if
desired.

8. At the end of the temperature accuracy test, return the sample manager’s
temperature to 7 °C.
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3.3.3 Testing the CM-A or CM-Aux temperature accuracy

Use this procedure for the Column Manager—A (CM-A) or Column Manager-Aux
(CM-Aux), which can hold up to 2 columns.

Requirement: As it is possible to set the temperature of column 1 to a different
value compared to column 2, you must repeat this test for each column
compartment.

At the temperature sensor of the CM—A or CM-Aux, the temperature accuracy is
+1.0. To compensate for typical measurement inaccuracy, a value of 2 °C
defines the heater/cooler’s acceptable inaccuracy range. If the inaccuracy of your
measurement device exceeds *+1° C, you can adjust the acceptable range
accordingly. If you do so, record the adjustment in the comments section of the
operational and performance qualification results document associated with this

workbook. !

To test the temperature accuracy of the CM—A or CM-Aux:

1. Swing open the front panel. %V

2. Remove the columns, if installed.

3. Place a calibrated thermometer probe in tt)%w compartment of the

column manager.

Position the probe so it is directly in,‘t%ter of the 4 screws, (see Figure 3).

Figure 3 CM-A with front cove

5. Ensure the probe’s tip touches the inside of the column compartment by using
tape to hold the tip against the compartment wall (see Figure 4).
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Figure 4 Installing the thermometer probe in the CM-A:

6. Close the front panel. i \

7. On the ACQUITY Console screen for the column ma erpspecify a single set-
point value between 10 °C through 90 °C.

Requirement: Do not specify a value that falls @7 +5 °C of the ambient
temperature. (Most users choose a temp ure set-point that corresponds to
the temperature they most frequently r gne at the extreme end of the
range: for example, 10 °C or 90 °C.

8. In Form 6, “Operational and per e qualification results”, of the
operational and performance qfglffication results document associated with
e

this workbook, record the t@r re set-point value you specified in step 7.
Recommendation: Allow @ t time for the device’s temperature to reach
e

and stabilize at the SQ rature.

9. In Form 6, “Ope and performance qualification results”, of the
operational an mance qualification results document associated with
this workbogk, régord the temperature you observe from the thermometer
probe.

Note; e required to reach the set temperature varies depending on the
diff Cc& between the set and ambient temperatures.

10. Complete Form 6, “Operational and performance qualification results”, of the
operational and performance qualification results document associated with
this workbook.

11. Repeat steps 4 through 10 with the thermometer placed in the lower column
compartment.

12. Optionally repeat steps 7 through 11 using a different set point temperature,
if desired.

13. At the end of the temperature accuracy test, return the column manager
temperature to 40 °C.
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3.3.4 Testing the CH-A temperature accuracy

Use this procedure only for the Column Heater-A (CH-A), which holds a single
column.

The temperature accuracy of the CH-A at the temperature sensor is £1.0 °C. To
compensate for typical measurement inaccuracy, a value of £2 °C defines the
CH-A’s acceptable inaccuracy range. If the inaccuracy of your measurement
device exceeds +1° C, you can adjust the acceptable range accordingly. If you do
so, record the adjustment in the comments section of the operational and
performance qualification results document associated with this workbook.

To test the temperature accuracy of the CH-A:

1.

6.
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Depending on your type of column heater, either remove the column heater’s
front panel, which is held by magnets, or swing open its fronj panel.

Place a calibrated thermometer probe in the mldd the column tray, and
position the thermometer probe so that it is g¥proximately 2.5 to 3.8 cm to
the right-hand side of the silver dot in th tray.

Use tape to hold the thermometer pro% st the tray.

touch the inside of the column

Tilt the column tray downward.

Remove the column, if installed.

Requirement: The thermometer pr

saver dot:

tray (see Figure 5).

Figure 5 Column tray sho

tray upward to the closed position, and route the wire from
meter probe through the notch on the right-hand side of the

Tilt the I@
the th%
column tMy (see Figure 6).
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Figure 6 Routing the thermometer probe wire though the notch:

7. Depending on your type of column heater, refit the frontpgnel, or swing it

closed. V

8. From the ACQUITY Console screen for the CH- cify a set-point value
from 5 °C above ambient temperature to 65 °

9. In Form 6, “Operational and performanc aljfication results”, of the
operational and performance qualificagfon Its document associated with
this workbook, record the set-point ou specified in step 8.

Recommendation: Allow sufficie § for the column heater’s temperature to
reach and stabilize at the se ature

10. In Form 6, “Operational rformance qualification results”, of the
operational and perfo, qualification results document associated with

this workbook, rec% e temperature you observe from the thermometer
probe.

Note: The time uired to reach the set temperature varies depending on the

difference, een the set and ambient temperatures.
11. Option eat steps 8 through 10 using a different set point temperature,
if dgfi

12. After completing the temperature accuracy test, return the column heater
temperature to 40 °C.
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3.4

Additional system setup procedures

To install the ACQUITY UPLC H-CLASS BEH C18 column:

1. Install the ACQUITY UPLC H-CLASS BEH C18 column in the CH-A, CM-A or
CM-Aux.

2. Connect the inlet active pre-heater to the column inlet, and then clip into
place in the column tray.

3. Connect the column outlet tubing to the TUV or PDA inlet, if configured.
4. Close the front cover of the CH-A, CM-A or CM-Aux .

5. Attach the eCord™ to the eCord receptacle on the right-hand side of the CH-

A, CM-A or CM-Aux . !
To connect the ACQUITY H-Class UPLC to the mass spectrom W/e ter valve:

Requirement: All connection tubing, waste lines and tran s for the
ACQUITY UPLC H-Class and Xevo TQ-S plumbing mu e same lengths,
diameters, and fittings as those configured during ins ion.

@r from the flow cell outlet, if
ivefter valve inlet (center position,

ubing.

1. Connect the outlet from CH-A, CM-A or C
a TUV or PDA is configured) to the 4-wa
port 1) on the Xevo TQ-S using black

(sample probe, lock-spray probe,
e mass spectrometer tests.

2. The remaining diverter valve conn
and waste) remain configured r

To initialize the ACQUITY UPLC ags method, and equilibrate:
1. From the MassLynx Tl@ dow’s Fluidics tab, set the flow state to Waste.

2. In the Inlet Metho@edlitd?, click File > Open, and select the Isocratic Method.

3. Click Load :
Result: T egins at 600 pL/min, and either the PDA or TUV lamp

ignites{ifeormigured.

4. Allow sufficient time for the column temperature and sample manager
temperature to stabilize.

Requirement: TUV and PDA detectors require a lamp equilibration time before
commencing any qualification testing.

e For an ACQUITY PDA or PDA eA, a 60-minute lamp equilibration time is
required.

e For an ACQUITY TUV, a 30-minute lamp equilibration time is required.
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To load the sample list and sample list format:

1. In the MassLynx main window, click File > Open.
2. Click Xevo_TQS_ with_ACQUITY_H_Class_Test_Injections.spl.

3. From the sample list, click Samples > Format > Load, and select
Xevo_TQS_with_ Acquity_ HClass.fmt.

Note: This format file, supplied with the qualification project, is located in the
C:/MassLynx folder.

Figure 7 Sample list format:

Spectrum Chromatogram Map Edit~ Samples~

File Mame |Bottle| Inlet File | File Text | M5 File |IniectVOIume Sample Type |C0nc A|
1 ezt Injection Blank1 |2:F,8 |socratic Method Blank 1 Test Injections 5,000 Blank
2 |TestInjection Blank2 2F.8 ||lsocratic Method Blank 2 Test Injections 5,000 Blank
3 |Test Injection] 20,3 lsocratic Method B00pg on column Test Injections 5,000/ Standard R00
1

Test Injection2 20,3 lsocratic Method B00pg on column Test Injection: V 5,000 Standard R00

N
&S
&
Q~
Q.
(<O
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4. Qperational and Performance
Quialification Procedures

To qualify operation and performance of the system, perform the following
procedures and verify their completion by completing Form 6, “Operational
qualification results” of the operational and performance qualification results
document associated with this workbook.

4.1 Determining noise and drift on the Acquity PDA and PDA eA detector
(optional)

The noise and drift tests are run from the ACQUITY Console. Eﬂ‘&treStS comply
with the ASTM (E685-79) short-term noise and detector drif\sréec ications. The

noise test is an average of segmented peak-to-peak noise
over a specified time. The drift test monitors the chanf

over time, expressed as the slope of a linear regressi

detector signal
baseline value
fitted to the baseline

from start time to the stop time.
Requirements: %

e Use the following mobile phases @g)test:
— 100% water (solvent line @ent line B, Seal wash and SM Purge);
— 100% acetonitrile (so eQ‘Iine B, solvent line D and SM-Wash).

e Both tests require L %

nt to be flowing through the flow cell.

e The mobile ph t not contain any additives or modifiers.

load meth

To perform the PDARDANA noise and drift test:
1. In the Inlet Mo editor, open the Isocratic method, and then click on the
‘ tton.
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RationaQDoing S0 ensures the system is at the correct UPLC conditions for
the tests runs.

Leave the UPLC system to equilibrate for 5 minutes before continuing with the
test.

From the ACQUITY Console, select PDA Detector from the console tree.

Go to the Troubleshoot tab, select Service mode, and then enter the service
password.

Under the troubleshooting tab, select Noise and Drift > Start, and then enter
the test parameters (see Figure 8).
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Figure 8 Noise and drift test parameters:

Moise and Drift Diagnostic

[ 0.0min \
0.0
Run time @ min
Wavelength 230.000 | "™
Resolution 36 W nm
Filter time constant | Mormal v : ser
Sampling rate 2 w | Hz 4
Exposure time Auko W | MSeC V
(S |
—

Result: When the test ends, a report¢

@ning a result for drift, in pAU, and
segmented peak noise, in AU, is

ced.

Requirement: The segmented p
HAU, and the detector drift

ngise must be less than or equal to 80
less than or equal to 15,000 pAU.

6. Record the noise and dgi ts from the report in Form 6, “Operational and
performance qualific ults”, of the operational and performance
qualification resultg/d ent associated with this workbook.

7. Print the ACQ sole noise and drift test report, and annotate it
observing the coNyentions described in section 2.8.3.

8. Appen port to the operational and performance qualification results
docu ssociated with this workbook.

4.2 Determining noise and drift on an Acquity TUV detector (optional)

Noise test

The noise test is built into the ACQUITY Console. The test, for which no optional
parameters apply, lasts for 15 minutes. It calculates the most positive and most
negative point over 15 minutes, and then calculates a segmented peak noise result
in pAU.
Requirements:

e Use the following mobile phases for this test:

— 100% water (solvent line A, solvent line B, Seal wash and SM Purge);

— 100% acetonitrile (solvent line B, solvent line D and SM-Wash).
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e Both tests require LC effluent to be flowing through the flow cell.

e The mobile phase must not contain any additives or modifiers.

To perform the noise test:

1. In the Inlet Method editor, open the isocratic method, and then select Load
Method.
Rationale: Doing so ensures the system is at the correct UPLC conditions for
the tests runs.
2. Leave the UPLC to equilibrate for 5 minutes before continuing with the test.
3. In the ACQUITY Console, select TUV Detector from the console tree.
4. Go to the Troubleshoot tab, and click Noise test > Start.
Result: When the test ends, a report including the resu \We segment peak
noise, in YAU, is produced.
Requirement: The segment peak noise must be Ie@an or equal to 60 pAU.
5. Print the ACQUITY Console TUV noise report e Figure 9).
Figure 9 Example of the TUV detecto §€}port:
Acouitvay Q&'s:
System: none %
Instrument: ACQ-TUVEGO Q? 1
TUV Detector: Noise/jsN
Dnft- -588 70 pA
Segment Peaiis v 638 pAU
6. Recordg noise test result from the report in Form 6, “Operational and
performance qualification results”, of the operational and performance
qualification results document associated with this workbook.
Note: Ignore the drift result produced.
7. Annotate the report observing the conventions described in section 2.8.3.
8. Append the report to the operational and performance qualification results
document associated with this workbook.
Drift test

The drift test is built into the ACQUITY Console. The drift test, for which no optional
parameters apply, monitors the baseline absorbance over a one hour period. The
difference between the start and stop baseline absorbance is reported in pUA.
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To perform the drift test:

1.

In the Inlet Method editor, open the isocratic method and select Load Method.

Result: Doing so ensures the system is at the correct UPLC conditions for the
tests runs.

Leave the UPLC to equilibrate for 5 minutes before continuing with the test.
In the ACQUITY Console, select TUV Detector from the console tree.
Go to the Troubleshoot tab, and then click Drift test > Start.

Result: When the test ends, a report containing the drift result, in pAU, is
produced.

Requirement: The detector drift must be less than or equal to 15,000 pAU.

Print out the ACQUITY Console TUV drift report (Se We 10).

Acouit V) Drift Te 1%
System: none

Instrument: ACQ-TUV#GOBUPT764M

Figure 10 Example of the TUV drift report:

D
n

TUV Detector: Noise/Drift
Drift: -2440.29 pAU

Segment Peak Noise: 11.03 Q&

Record the drift test rg8uNfydm the report in Form 6, “Operational and

performance qualifi results”, of the operational and performance
qualification resul ent associated with this workbook.
Note: Ignore th e result produced.

Annotate Q@ort observing the conventions described in section 2.8.3.

App, report to the operational and performance qualification results
docyghent associated with this workbook.

4.3 Cleaning the system

Before proceeding with the operational and performance qualification, you must
perform this cleaning procedure.

Requirements:

e The ACQUITY fluidics outlet tubing must not be connected to the mass
spectrometer or to any optional TUV or PDA detectors while performing
this cleaning procedure.
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e ACQUITY columns must be replaced with a dead volume union (found in
the ESI Probe Assembly Spares Kit, part number 700003278). Attach a
length of peak tubing to the union and place the other end of the PEEK
tubing into a suitable waste vessel.

To clean the system:

1.

P w0 D

10.

11.

12.

13.

14.

15.

16.
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Confirm that all vials are in their correct position, as described in section
2.5.4.

Wearing nitrile gloves, place all solvent lines in the acid wash solvent.
In the ACQUITY Console, select the System tab in the module tree.
Select the Control tab, and then select “Start up system....”

From the System start up window, complete these tasks: 4

a. Prime pump lines A, B, C and D for 5 minutes each,EV

b. In the Wash Solvent field, enter 60 seconds;

c. In the Purge Solvent field, enter 20 cycl %

Click Start, and then wait for the process The process requires about
25 minutes. s

In the MassLynx window, open th

Acidic_Basic_HClass_Clean_WA MMMYY sample list.

Rename the sample list wit rrect serial number and current date.

Open the inlet file Acquj Class_Acid_Base_Clean, and download the
method.

Ensure the API gasQl’U’wing, and then put the mass spectrometer in Operate

mode %
Select row ugh 25 in the sample list, and then click Play.

Note: n the error message “Positive and Negative instrument sample tune
invalid” aPfpears, click OK to proceed.

Requirement: Ensure that no cleaning solution enters the detectors.
When the acquisition ends, stop the mobile phase flow.

Wearing nitrile gloves, place all solvent lines in the basic wash solvent.
Repeat the priming procedure described in steps 5 through 8.

In the Inlet Method editor, download the inlet method.

Select rows 26 through 50 in the sample list, and then click Play.

Note: If the error message “Positive and Negative instrument sample tune
invalid” appears, click OK to proceed.
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17.When the acquisition ends, stop the UPLC flow.
18. Wearing nitrile gloves, place all the solvent lines into isopropan-2-ol.
19. Repeat the priming procedure described in steps 5 to 8.
20. In the Inlet Method editor, download the inlet method.
21. Select rows 51 through 60 in the sample list, and then click Play.
Note: When the error message “Positive and Negative instrument sample tune

invalid” appears, click OK to proceed.

Preparing the mobile phase

solution to hold the mobile phase used in this operational a erformance
qualification, to reduce the chance of the system being§ tgminated by the

You must use the bottles containing the acid wash solution a;d the basic wash

glassware.

Requirements: O

e Prepare this mobile phase only at t ojnt in the operational and
performance qualification procedyfe. not prepare this mobile phase

during the sample preparation S escribed in section 2.5.2.

e Wear chemical resistant, free gloves when performing this
procedure. Q

To prepare the mobile phase:%
1. Decant the remaini %sh solvents into two new bottles, and clearly label

them “Acid wash"@ asic wash”.

2. Using deionize r, rinse out the bottles that previously contained the acid

and basic%hs vents.
Requir@. nsure that the bottles are rinsed out at least five times each.

3. Ad%o deionized water to the bottle that previously contained the basic
wash %olvent.

Add 100 pL of formic acid, and then cap the bottle and shake it.
Add 500 pL of ammonia solution, and then cap the bottle and shake it.

Label the bottle “water +0.01% formic acid + 0.05% ammonia”.

N oo o b

Submerge lines A, C, Seal wash and SM purge solvent in the water +0.01%
formic acid + 0.05% ammonia solution.

8. Add 1 L of acetonitrile to the bottle that previously contained the acid wash
solvent.

9. Add 100pL of formic acid, and then cap the bottle and shake it.
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10. Label the bottle “acetonitrile +0.01% formic acid”.

11. Submerge lines B, D and SM-Wash in the acetonitrile +0.01% formic acid
solution.

12.Place the reservoir bottle in the ACQUITY solvent tray
13. From the ACQUITY Console, complete these tasks:

a. Wet-prime pump lines A, B, C, D and Seal wash for at least 5
minutes.

b. Prime the sample manager-FTN’s Sample wash and Purge solvent
lines as follows:

° In the Wash Solvent field, enter 60 seconds.
thekclick OK.

° In the Purge Solvent field, enter 20 cycles, and

14. Attach the ACQUITY column to position 1 (if the opti
and then attach all fluidics tubing to the mass spe,
UV detectors.

15. Set the Quaternary Solvent Manager to delj @ mL/min 50/50/0/0
A:B:C:D water/acetonitrile.

16. In the Tune window’s Fluidics tab, s;t%ow state to Waste.

17.Leave the UPLC flowing for at I@ inutes, before changing the flow state
to LC.

-A is present),
ter and any optional

45 Performing chromatogr {C tests
Requirement: Run the% he order specified.
Before beginning tes®s, ensure the reservoirs contain sufficient mobile phase
(300 mL) to co all the tests. The column equilibration times in the
MassLynx OQ prdject assume you perform the tests in a specific sequence. If

Run the following chromatographic tests in sequence as a single batch by adding
the sample list entries to the sample queue.

Note: Integration parameters that are not optimized cause poor chromatographic
test results. In such instances, complete the comments section of the operational
and performance results document associated with this workbook, entering the
reason for the poor results. Include the peak integration corrective action you
made to the processing method. At the end of this workbook, insert the
chromatogram printouts (with the initial and modified integration methods).
Finally, report the reprocessed results next to the initial results.

4.5.1 Creating methods using Intellistart

Before proceeding with the operational and performance qualification, you must
use the Intellistart software to generate methods used in the remaining tests.
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To create methods using Intellistart:

1.

2.

10.

In the MS Console, click Xevo TQ-S > Operate, and then start the API gas.

Place a 30-mL bottle containing 20 mL of “Tuning solution diluted” (5 pg/uL
chloramphenicol and 10 pg/pL sulfadimethoxine) on fluidics line B.

Click Interactive Fluidics > Enable Control.
Purge fluidics line B twice.

Click Quaternary Solvent Manager, and then select a flow rate of 0.8mL/min
50/50/0/0 A:B:C:D

Click Interactive Fluidics > Enable Control, and then click combined flow.

Set the initial ion probe position: !
a. Set the initial horizontal position of the probe b &gt:i(ng the vernier
screw on the top of the source housing (X) toé e vernier scale.
b. Set the initial vertical position of the probe ting the collar on
ier sedle.

the top of the probe (Z) to 7 on the vegnie
Cc. Turn the adjuster knob at the top Ch)%obe so that approximately

0.5 mm is visible at the probe ti
Click IntelliStart, and then set ee of analysis to Unit Mass Resolution.

Click Sample Tune and Dev thod > ES+ and ES-, and then click Play.
Click Switch to Advanc ogre, and then adopt the parameter settings shown
in Table 5, noting t eqUirements:

a. In the Com me fields, type “Sulfadimethoxine” in row 1 and
“ChIoramp)QEM’ in row 2.

b. In the@sular Mass/Formula field, enter 310.08 in row 1 and
32 row 2.

C. %ure [M+H]+ Adduct A+ is selected in row 1 and [M-H]- Adduct A-
isselected in row 2.

d. Click create new sample tune and then enter the name
ESI_SYSTEM_DDMMMYY.

e. Click Develop MRM method, and then enter the name
ESI_SYSTEM_DDMMMYY.

f. Click Print Report.
g. Save the report as ESI_SYSTEM_DDMMMYY.
h. Ensure the setting for the Fluidics Flow Path parameter is Combined.

All other parameters remain at their default settings.
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Table 5

Intellistart method development parameter settings:

Parameter

ES +

ES-

APCI+ (optional)

Compound Name (row 1
ticked)

Sulfadimethoxine

Chloramphenicol

17-a-hydroxyprogesterone

Molecular Mass/ Formula | 310.08" 322.00" 330.22
(row 1)

Adduct A+(row 1) [M+H]+ Blank field [M+H]+
Adduct B+(row 1) Blank field Blank field Blank field
Adduct A- (rowl) Blank field [M-H]- Blank field
Adduct B- (rowl) Blank field Blank field Blank field
Multiply Charged Parents | Clear Clear ClearA
Create New Sample Tune | Selected Selected Se@cted
Load Existing Sample Clear Clear

Tune

7~

\@V

Sample Tune Name

ESI_SYSTEM_DDM

ESI_SYSTEM_DD

k)PCI_SYSTEM_DDMMMYY. i

MMYY .ipr MMYY .ipr Pr pr
Develop SIR method Clear Clear r' . Clear
Develop SIR method Clear Clear Clear

Develop MRM method

ESI_SYSTEM_DDM

MMYY p

TEM_DDM

APcl_SYSTEM_DDMMMYY

Save Report As:

‘@_SYSTEM_DDM
MYY

p

APcl_SYSTEM_DDMMMYY

ESI_SYSTEM_D
MMYY ,

Append to Existing Clear Clear
methods

Print Report Selected Selected
Flow Path Combined Combined

Cone Voltage

fault (2 through
00)

Default (2 through
100)

Default (2 through 100)

y 4
Collision Energy % Default (2 through | Default (2 through | Default (2 through 80)
80) 80)
Reservoir B B B
Number of MRM 1 1 1
transitions per
compound
Lowest Mass Fragment 100Da 100Da 100Da

All other fields

Leave as default

Leave as default

Leave as default

"The molecular mass value that you specify must be the neutral monoisotopic mass, not

the mass of the ion.
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Note: Monitor the progress of the Sample Develop method by clicking Sample list
>Spectrum > Toggle real time chromatogram update > On. The instrument
optimizes capillary and cone voltage in positive and negative modes and then
optimizes collision energy in both modes.

The software creates an MS method file that includes optimal cone and collision
energy settings for an MRM transition of sulfadimethoxine and chloramphenicol.
This information is displayed on the Intellistart sample report.

11.In the sample list window, click MS method editor.
12. Click File > Open, and then browse to the ESI_SYSTEM_DDMMMYY.exp file.
13. Ensure the method includes two channels:
e Sulfadimethoxine m/z 311.** -> m/z 156.** (nomirgl masses).
e Chloramphenicol m/z 321.** -> m/z 152.** (n ﬁmasses).
14. Set the dwell times to 0.025 s, and the retention ime to 2.5 min.

15. In the Options list, click Method events.

16. In the Method events window, deselect lg, and then click OK.

17.In the File menu, click Save. s
18. In the Cycle Time Warning dial o®, click “Save as is”.

19. Select the function row co Qﬂg the sulfadimethoxine transition, and click
Delete.

20. In the File menu, clj %ve as > ESI_NEG_SYSTEM_DDMMMYY.
%Iect ESI_SYSTEM_DDMMMYY.

21. Click Open, an@
22. Select and etethe function row containing the chloramphenicol transition,
and the € the file as ESI_POS_SYSTEM_DDMMMYY.

23.Do on the Sulfadimethoxine transition, and then change the dwell
timengo 0.150 seconds.

24. In the File menu, click Save as > INJECTOR_LINEARITY.

25. Close the MS Method editor.

26. From the sample list page, click File = Open, and select
ESI_Positive_SystemPrecision_Detector_Linearity WAAXXX_DDMMMYY.spl.

27.Ensure the sample list method contains the ESI_POS_SYSTEM_DDMMMYY.exp
file and the tune file ESI_SYSTEM _ DDMMMYY.ipr, and then click File and
Save.

28. From the sample list page, click File > Open, and select
ESI_NEGATIVE_WAAXXX_DDMMMYY.spl.

29. Ensure the sample list method contains the ESI_NEG_SYSTEM_DDMMYY.exp file.
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4.5.2 Making blank injections

Before running qualification tests, you must make blank injections to ensure that
the system is equilibrated and prepared for qualification.

Note: No MS test injections are run before operational and performance testing,
because the detector linearity test requires very low levels of analysis.
Performing test injections before this risks causing the test to fail, owing to
sample carryover or contamination in the subsequent tests.

To make blank injections:

1. In the MassLynx software, open the Blank_Injections. WAAXXX_DDMMMYY.spl
sample list.

2. Rename the sample list to include the serial number of the ingtrument and the
current date. 4

3. In the Inlet Method editor, download the LC method Gr: W_HCIass.
4. Select all rows, and then click Start. QS

Wait for the procedure to finish before proceedir@h e remainder of the

tests.

4.5.3 Testing detector linearity, ESI @:ve sensitivity and system
precision

The ESI positive sensitivity test in ode injects six, 10-pl sulfadimethoxine
at 100fg/uL each. The software tes the signal-to-noise value of each
injection and the area reprod§ ity of all injections.

The detector linearity tes formed in MRM mode. Multiple 10ul injections of
sulfadimethoxine are e following concentrations; (on column amount)
2.5 fg, 5 fg, 10 fqg, 50%00 fg, 500 fg, 1000 fg, 5000 fg and 7500 fg. The R?
coefficient of the g§bratton curve is used to measure the linearity of the
detector. Qi

sulfadimet ine peaks. The standard deviation of the retention time of the six
peaks should*be expressed by the Relative SD, which should be less than or
equal to 3%.

The syster%t;gon test examines the retention times of the six

To perform the tests:

1. In the MassLynx tune window, open the ESI_SYSTEM_DDMMMYY.ipr tune file,
and click ESI positive from the lon Mode menu.

2. Set the desolvation gas flow to 1000 L/h and the desolvation temperature to
600 °C.

3. Set the flow rate to 20 yL/min, in combined flow, with a flow rate of 0.8
mL/min 50/50/0/0 A:B:C:D, and then start the syringe pump.

4. In the MS console, click Xevo TQ-S Detector > Manual Optimization.

42 of 73 715002746/Rev A



Operational and Performance Qualification Procedures: OQ/PQ

5. Monitor the m/z 311.** -> m/z 156.** MRM transition, and ensure the cone
voltage and collision energy values match those in the
ESI_POS_SYSTEM_DDMMMYY.exp MS method created by IntelliStart.

6. Right-click on the signal plot, select Plot properties, and set the time window
to 1 min.
Consult Table 6 for manual optimization starting parameter settings.
Table 6 Manual optimization parameter settings for sensitivity tests:
Parameter ESI + tuning ESI —tuning APcl + tuning
Data Type MRM MRM MRM
lon Mode ES+ unavailable | ES- unavailable Pcl+ unavailable
Parent (Da) 311.7 321.7 . "
Daughter (Da) 156." 152." é\ufog.*
Cone (V) IntelliStart IntelliStart IntelliStart optimized
optimized optimized s setting (—30V)
setting (=40 Vv) | (=30 V. L
Collision (V) IntelliStart Inte{liStyr IntelliStart optimized
optimized setting d setting setting (—20 V)
(—20V) / )
lon Mode ES+ - APcl+
Tune ES I_SYST% ESI_SYSTEM_DDM APCI_SYSTEM_DDM

MMYY.ipr

MMYY.ipr

Capillary (kV)

MMMYY jor

&une

Negative - tune for
maximum signal

Unavailable

Corona (kV)

Unavailable

Unavailable

Positive - tune for
maximum signal

.\
Repeller (V) /‘U

Unavailable

Unavailable

Unavailable

Desolvation ‘ 600 °C 500 °C 600 °C
temperature (°C)

Desolvation gas (L/h) | 1000 1000 1000

Cone gas (L/h) 150 150 150

Nebulizer pressure 7 7 Tune for maximum
(bar) sensitivity

Fluidics flow pL/min 20 20 20

“IntelliStart-determined, peak-top mass position.

7.

and thus produce maximum sensitivity.
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8. Optimize the probe position and capillary length for maximum intensity.
9. Minimize thermal ionization:
e Set the capillary voltage to zero.

o If thermal ionization exceeds 10% of the signal intensity, move the ESI
probe away from the sample cone. The residual signal must be less than
or equal to 10% of the optimized signal intensity.

Requirement: If, to minimize thermal ionization, you must adjust the
probe position, reoptimize the capillary voltage in the new position, and
repeat steps 7 through 9.

10. Ensure the capillary voltage is set to the optimal value.

11. Click the Stop icon. 4

12.In the Manual Optimization tune window, click Save. V

13. In the Tune window, click File > Open =ESI_SYST, MMMYY .ipr.

14.Click lon Mode > Electrospray + and then M

15. Monitor the collision cell’s Pirani gauge, affd agMst the collision cell gas flow
until the pressure reaches 3.5e-3 mbar.

16. From the sample list page, click Fi@, and then click
ESI_Positive_SystemPrecision % ~_Linearity WAAXXX_DDMMMYY.spl.

o)

17. Amend the sample list pag tain the Intellistart-generated MS
experiment and MS tune

18. In the Inlet Method e ownload the HClass_Gradient method.

Rationale: Doing soMrepares the pump for initial gradient conditions.

19. Wait 5 min the flow to stabilize.
20.Save t e list.

21. Select allfows in the sample list, and then click Play.
22.From the sample list, select row 16, click Chromatogram.
23. Select the Display tab in the chromatogram window.

24. Select the sulfadimethoxine transition so that Chl appears in the description
box.

25. Select Replace trace, and then click OK.

26. Click to zoom on the sulfadimethoxine peak, allowing a range of
approximately 0.2 minutes on either side of it.

27.From the sample list page, click TargetLynx > Edit Method.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
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From the File menu, click Open, and then select ESI_POSITIVE.mdb.

In the TargetLynx Method Editor, click User Defined Properties, and then
select the Predicted Retention Time value.

In the chromatogram, right-click and drag across a range that extends
approximately 10 seconds on either side of the sulfadimethoxine peak.

In the TargetLynx method, ensure the predicted retention time is updated,
and then click Save.

In the sample flagging properties tab, define the noise range that TargetLynx
uses for the signal-to-noise calculations.

Inspect the chromatogram for a section of flat noise (one that is free of spikes

or other artifacts). !
Requirement: The noise region must extend for 0.15 guin

. Enter the values for the noise region’s start and %\{e signal-to-noise

parameters section of the target flagging men ¥n the TargetLynx
method.

Save the TargetLynx method. %
From the sample list, select rows 16 Ce)gh 21.
From the TargetLynx shortcut clkk Process Samples.

Result: The Create TargetEQDﬁtaset dialog box appears.

In the Create Target aset dialog box, select Integrate Samples,
Calibrate Standard Quantify Samples.

Select ESI_PO db as the method, and then click OK.

In the Tar?\x window, click File > Apply Layout > ESI_SENSITIVITY.qlt.
Click F'@ ve As > ESI_POSITIVE_WAAXXX_DDMMYY.

ClicR¢gile > Report Format.

In Report Format Options, click the Compound Summary Report tab and then
select the column format to match the ESI_SENSITIVITY.qlt layout.

In the TargetLynx window, click File > Print > OK.
In the printout, note the average signal-to-noise ratio.

Requirement: The average signal-to-noise ratio must be greater than or equal
to 3000:1.

Annotate the report observing the conventions described in section 2.8.3.

Append the report to the operational and performance qualification results
document associated with this workbook.
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48. Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

49. From the sample list page, click TargetLynx > Edit Method.
50. From the File menu, click Open, and then select ESI_POSITIVE_AREA.mdb.

51. In the TargetLynx Method editor, select the Value field for Predicted Retention
Time.

52. In the chromatogram, right-click and drag across a range that extends
approximately 10 seconds on either side of the Sulfadimethoxine peak.

53. Ensure the predicted retention time is updated in the TargetLynx method, and

click Save. !
54. In the sample list, select rows 16 through 21. V
55. From the TargetLynx shortcut bar, click Process Sam%

56. In the Create TargetLynx Dataset dialog box, sele egrate Samples,
Calibrate Standards and Quantify Samples.

57.Ensure ESI_POSITIVE_AREA is selected a@ ethod, and then click OK.

58. In the TargetLynx window, click File Layout >
ESI_REPRODUCIBILITY.qglt. Q

59. Click File > Save As > ESI_P " AREA_DDMMYY.

60. Click File > Report Form?
61. In Report Format Opt@ ick the Compound Summary Report tab and then

select the column aWESI|_REPRODUCIBILITY.qglt layout.

62. Click File > Pr‘%o
63. Use the ar@s Its of each run to calculate the Relative SD (see section 5).

Requiremerng:.
e The Relative SD of the peak area must be less than or equal to 3%.

e The average peak area of the sulfadimethoxine peaks must be greater
than or equal to 6e+4.

e The difference between the largest and smallest retention time values
must be less than or equal to 0.047 min.

64. Annotate the report observing the conventions described in section 2.8.3.

65. Append the report to the operational and performance qualification results
document associated with this workbook.
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66. Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

Note: Before processing the detector linearity data, you must first alter the
sample list to omit some of the injections made previously.

67. Select rows 18 through 21 in the sample list and delete them.
Note: This will not delete the data, it is for sample processing purposes only.
68. Save the new sample list as MS_Detector_Linearity WAAXXX_DDMMMYY.
69. From the sample list page, click TargetLynx > Edit Method.
70. From the File menu, click Open, and then select ESI_POSKTIVE_Detector_Linearity.mdb.
Aredicted Retention Time.

71.In the TargetLynx Method editor, select the Value fie$

72.In the chromatogram, right-click and drag across e that extends
approximately 10 seconds on either side of th imethoxine peak.

73. Ensure the predicted retention time is up d in the TargetLynx method, and
click Save.

74. In the sample list, select rows 4 thro

75. From the TargetLynx shortcut lg@are cihck Process Samples.

76. In the Create TargetLynx %dialog box, select Integrate Samples,
Calibrate Standards and ify Samples.

77.Ensure ESI_POSITI etector_Linearity.mdb is selected as the method, and
then click OK.

78. In the TargetLyM window, click File > Apply Layout >
Detector_|#garity Area.qlt.

79. Click F'@ ve As > ESI_POSITIVE_Detector_Linearity DDMMMYY.
80. ClicRgile = Report Format.

81. In Report Format Options, click the Compound Summary Report tab, and then
select the same column format as the Detector_Linearity_Area.qlt layout.

82. Click File > Print > OK.

Requirement: The R? value of the calibration curve must be greater than or
equal to 0.990.

83. Annotate the report observing the conventions described in section 2.8.3.

84. Append the report to the operational and performance qualification results
document associated with this workbook.
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85. Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

4.5.4 Testing ESI negative mode sensitivity

Perform the ESI negative mode sensitivity test in MRM mode, by making six,
10-uL, chloramphenicol injections of 0.05 pg/uL (0.5pg on column) each. The
software determines the signal-to-noise value and area reproducibility of each
injection.

To test ESI negative mode sensitivity:

1. In the Tune window, open the ESI_SYSTEM_DDMMMYY.ipr tune file.

2. From the lon Mode menu, select ESI negative. !

3. Set the desolvation gas flow to 1000 L/h, and the desolwWgtion temperature to
500 °C.

4. Set the Infusion rate to 20 pL/min in combined fl ith a flow rate of 0.8

mL/min 50/50/0/0 A:B:C:D, and then start thg sy e pump.
5. In the MS console, click Xevo TQ-S Detec Qﬁnual Optimization.

6. Monitor the m/z 321** -> m/z 152.* ransition, and ensure the cone
voltage and collision energy values those in the
ESI_NEG_SYSTEM_DDMMMYY M thod created by IntelliStart.

7. Right-click on the signal plo@ t Plot properties, and set the time window
to 1 min.

8. Consult Table 6 for m gptimization starting parameter settings.

9. In the Capillary bo%ecify values that optimize the capillary voltage and
im sensitivity.

thus produce i
10. Optimize t %position and capillary length for maximum intensity.
11. MinimiQﬂermal ionization:
e Set the capillary voltage to zero.

e If thermal ionization exceeds 10%, move the ESI probe away from the
sample cone. The residual signhal must be less than or equal to 10% of
the optimized signal intensity.

Requirement: If, to minimize thermal ionization, you must adjust the
probe position, reoptimize the capillary voltage in the new position, and
repeat steps 8 through 10.

12. Ensure the capillary voltage is switched on and set to the optimal value.
13. Click the Stop icon.
14. Click Save in the Manual Optimization tune window.
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In the Tune window, click > File menu > Open > ESI_SYSTEM_DDMMMYY.ipr.
Click > lon Mode > Electrospray -ve.
Click the MSMS icon.

Monitor the collision cell’s Pirani gauge, and adjust the collision cell gas flow
until the pressure reaches 3.5e-3 mbar.

Click File > Save.

From the sample list page, click File = Open, and then click
ESI_NEGATIVE_WAAXXX_DDMMMYY.spl.

From the sample list, select the MS experiment file and tune file that you

created.

In the Inlet Method editor, download the Gradient_ H I%ethod.
Rationale: Doing so prepares the pump for initial &conditions.
Wait 5 minutes, for the flow to stabilize.

Save the sample list. %

Select all rows of the sample list, an @Play.

.When the ESI_NEGATIVE_WAA%3 DMMMYY.spl acquisition ends, use the

following TargetLynx metho cess the results:

e The first method yigfd smoothed results for the signal-to-noise
calculation.

e The second ogPyields smoothed data used for the area

reproduci% culation.
From the le Nist, select row 3, and then click Chromatogram.

Ep
Select play tab in the chromatogram window.

Sethhe chloramphenicol transition, so that Chl appears in the description
box.

Select Replace trace, and then click OK.

Click to zoom on the chloramphenicol peak, allowing a range of approximately
0.2 minutes on either side of it.

From the sample list page, click TargetLynx > Edit Method.
From the File menu, click Open, and then select ESI_NEGATIVE.mdb.

In the TargetLynx Method Editor > User Defined Properties, select the
Predicted Retention Time value.
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54.
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In the chromatogram window, right-click and drag across a range that
extends approximately 10 seconds on either side of the chloramphenicol
peak.

In the TargetLynx Method Editor > User Defined Properties, ensure the
Predicted Retention Time is updated.

In the chromatogram, find a section of flat noise (one that is free of spikes or
other artifacts).

Requirement: The noise region must extend for 0.15 minutes.
In the TargetLynx Method Editor, click Sample Flagging Properties.

In the Signal to Noise Parameters window, enter the values for noise regions
start and end, and then click Save. !

From the sample list, select all rows. V
From the TargetLynx shortcut bar, click Process Sam%

In the Create TargetLynx Dataset dialog box, sele egrate Samples,
Calibrate Standards and Quantify Samples.

Select ESI_NEGATIVE as the method, anc@a‘u lick OK.

In the TargetLynx browser, click Fil y Layout > ESI_SENSITIVITY.qlt.
Click File > Save As > ESI_NE(Q‘%/
Click File > Report Format. %

In Report Format Opt@ick the Compound Summary Report tab and then
t

AAXXX_DDMMMYY.

select the column for match the ESI_SENSITIVITY.qglt layout, and then

click OK. ?‘
Click File > Pr'qﬂn then click OK.
In the pri ote the average signal-to-noise ratio.

Require%nt: The average signal-to-noise ratio must be greater than or equal
to 400:1 Tor the chloramphenicol transition m/z 321.** -> m/z 152.** of a
0.5pg on column injection.

. Annotate the report observing the conventions described in section 2.8.3.

Append the report to the operational and performance qualification results
document associated with this workbook.

Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

From the sample list page, click TargetLynx, and then click Edit Method.

From the File menu, click Open, and then select ESI_NEGATIVE_AREA.mdb.
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55. In the TargetLynx Method Editor > User Defined Properties, select the Value
field for Predicted Retention Time.

56. Click to zoom on the chloramphenicol peak, allowing a range of approximately
10 seconds on either side of it.

57.1n the TargetLynx method, ensure the Predicted Retention Time is updated,
and then click File > Save.

58. In the sample list, select all rows.
59. From the TargetLynx shortcut bar, click Process Samples.

60. In the Create TargetLynx Dataset dialog box, select Integrate Samples,
Calibrate Standards and Quantify Samples.

61. In the TargetLynx window, click File > Apply Layout > 4
ESI_REPRODUCIBILITY.qlt.

62. Click File > Save As > ESI_NEGATIVE_AREA_DDVQY

63. Click File > Report Format >

64. In Report Format Options, click the Co %Summary Report tab and then
select the column format to match th%_ EPRODUCIBILITY.qglt layout.

65. In the TargetLynx window, click :| rint > OK.

66. Use the area results of eacka~
Requirements:

e The Relative %he peak area must be less than or equal to 3%.

e The aver of the chloramphenicol peaks must be greater than or
equal to 1

67. Annotati QI'Eport observing the conventions described in section 2.8.3.

68. App report to the operational and performance qualification results
docthent associated with this workbook.

alculate the Relative SD.

69. Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.
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4.5.5 Testing injector linearity and accuracy

The injector linearity test verifies whether a delivered injection volume range is
linear within specified criteria. The test involves injecting four different injection
volumes of one concentration standard from the same vial.

To test injector linearity:

1. In the MassLynx Tune window, ensure that the ESI_SYSTEM_DDMMMYY.ipr is
loaded.

2. Click > lon Mode > Electrospray > MSMS, and ensure the collision gas is
flowing.

3. From the sample list page, click File > Open, and then select
INJECTOR_LINEARITY_WAAXXX_DDMMMYY.spl.

4. Select all samples on the sample list page, click Start Run, ankthen select
Acquire Sample Data. V

5. Click Save > OK. Qi

6. When the INJECTOR_LINEARITY.spl acquisitiggf endS;y assess the results using
TargetLynx software.

7. From the sample list, select row 6, seles matogram.
wing

8. Zoom on the Sulfadimethoxine peg¥,
seconds on either side of the pe

a range of approximately 10-

9. From the sample list page, Gfic rgetLynx > Edit Method.

10. From the File menu, cli en, and then select
INJECTOR_LINEARITY .mdb.

11.In the TargetLynx@md Editor, select User Defined Properties and then
d Retention Time value of the sulfadimethoxine peak.

select the Pregh
12.1In the chr ram, right-click and drag across a range that extends

approxi 0 seconds on either side of the sulfadimethoxine peak.
13. Ensureg predicted retention time is updated in the TargetLynx method.
14. Save the TargetLynx method.
15. In the sample list, select rows 3 through 6.
16. From the TargetLynx shortcut bar, click Process Samples.

17.1n the Create TargetLynx Dataset dialog box, select Integrate Samples,
Calibrate Standards and Quantify Samples.

18. Select INJECTOR_LINEARITY_AREA.mdb as the method, and then click OK.

19. In the TargetLynx window, click File > Apply Layout >
INJECTOR_LINEARITY_AREA.qlt.
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20. Click the Toggle Calibration Window icon, to display the calibration curve.
21. Click File > Save As = INJECTOR_LINEARITY_AREA_DDMMMYY.
22.Click > File > Report Format.

23. In Report Format Options, click the Compound Summary Report tab and then
select the column format to match the INJECTOR_LINEARITY_AREA.qlt layout.

24 . Click File = Print > OK.

25. Examine the summary report and look at the values for A and B from the
equation Calibration Curve: (A * X + B).

Compound name: Sulfadimethoxine
Carrelation coefficient: r= 0.9995868, 2 = 0.99949345

Calibration curee: 31942.3 73 + -537 845
Fesponse type: External 5td, Area
Cure tvpe: Linear, Origin: Include, Weighting: Mull, Axis trans: %

b%ation curve is 31942.3,

In the example above, the value of A from th
and the value of B is -587.848

26.Using the A and B values and the formc)%—\ below, calculate the absolute

value of the x-intercept.

Calibration curve: (A * X + B)@%

X =1 (Interc

I = (B/A %
Requirements: %
e TheR? va@ be greater than or equal to 0.990.

e The lute’value (area) must be less than or equal to 0.2 pL.

27.1n For‘ perational and performance qualification results”, of the
opepbhtidaaf and performance qualification results document associated with
this Morkbook, record the R? value, and the absolute value (area) calculated
in step 26.

28. Annotate the report observing the conventions described in section 2.8.3.

29. Append the report to the operational and performance qualification results
document associated with this workbook.
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4.5.6 Testing flow rate linearity

The flow-rate-linearity test determines whether the QSM’s flow rate is linear. The
test involves repeatedly injecting a constant volume of sample at varying flow
rates.

To test the flow rate linearity:

1. In the MassLynx Tune window, ensure the ESI_SYSTEM_DDMMMYY.ipr is

loaded.

2. Click = lon Mode > Electrospray +.

3. Click the MSMS icon.

4. Ensure the collision gas is flowing.

5. From the sample list page, click File > Open, and then seIeA
FLOW_LINEARITY_WAAXX_DDMMMYY.spl. \/

6. Select all rows, click Run >Acquire Sample Data, %click OK.

7. When the injections end, select rows 2 throug Sme sample list.

8. Click Chromatogram. Q

9. Delete the Flow_Rate_Linearity_Blan M) Injections chromatograms.

10. Print out the remaining chromat that show the sulfadimethoxine
injection.

11.Record the RT values for %quisition in Form 6, “Operational and
performance qualificati ulls”, of the operational and performance
qualification results d t associated with this workbook.

12.For each acquisitioQHe tiply the RT by the values shown in Table 7.

Table 7 vi‘!ate linearity acquisitions and multiplier values:

Retehyhme Multiplier value
Flow rate linearity 1 200
Flow rate linearity 2 400
Flow rate linearity 3 600
Flow rate linearity 4 800

13.In Form 6, “Operational and performance qualification results”, of the
operational and performance qualification results document associated with
this workbook, record the calculated values.

14. Calculate the standard deviation of the four product values.
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15.In Form 6, “Operational and performance qualification results”, of the
operational and performance qualification results document associated with
this workbook, record the standard deviation.

Requirement: The standard deviation must be less than or equal to 60 L.
16. Annotate the report observing the conventions described in section 2.8.3.

17. Append the report to the operational and performance qualification results
document associated with this workbook.

4.6 Testing injector carryover

The injector carryover test determines the amount of sample carryover after an

injection of a concentrated stock sample (challenge injection),. First, an injection

of a standard solution (equivalent to 0.005% of the challenq%n@jection) is
lution, which is

jections are then

performed, followed by an injection of the concentrated stock
diverted to waste. Three subsequent (or consecutive) V

carried out to determine the amount of carryover.

To test the injector carryover: O

1. In the MassLynx Tune window, load SY .pr.

2. Click lon Mode > Electrospray +. S

3. Click MSMS.

4. In the MS experiment file, method events for the Injector_linearity.exp
file, and the Divert_Was file.

5. From the sample li e, click File > Open, and then select
INJECTOR_CARRY AAXXX_DDMMMYY.spl.

6. Rename the sa e list with the correct instrument serial number and current
date .

7. Click Sthen select Acquire Sample Data, and then click Start.

8. ClicéargetLynx > Edit Method.

9. From the File menu, click Open, and then select INJECTOR_LINEARITY_AREA.mdb.
10. Note the Predicted Retention Time value, and the value in the Retention Time window.
11. From the sample list page, click TargetLynx > Edit Method.

12. From the File menu, click Open, and then select CARRYOVER.mdb.

13. In the Compound List, select 1: sulfadimethoxine.

14. In the User Defined Properties, enter the Predicted Retention Time and
Retention Time window values used for the INJECTOR_LINEARITY_AREA.mdb
method.

15. Save the TargetLynx method.

715002746/Rev A 55 of 73



Waters Qualification Workbook

4.7

16. In the sample list, select rows 4 through 8.
17.From the TargetLynx shortcut bar, click Process Samples.

18. In the Create TargetLynx Dataset dialog box, select Integrate Samples,
Calibrate Standards and Quantify Samples.

19. Select CARRYOVER as the method, and then click OK.
20. In the TargetLynx window, click File > Apply Layout > CARRYOVER.qlt.
21.Click File > Save As > INJECTOR_CARRYOVER_DDMMMYY.

22.Click File > Report Format.

23. In Report Format Options, click the Compound Summary Repprt tab, and then
select the column format to match the, CARRYOVER.qlt Iaygus.

24. In the TargetLynx window, click > File > Print > OK. V

25. Examine the compound report, noting the area v the acquisition
“Standard” and the area values of the three blan cted after it.

Requirement: The area value of the first blan%tion must be less than the
area value for the standard acquisition (thfat ig,Mqual to 0.005% of the stock
1000 ng sulfadimethoxine).

qualification results”, of the

i#n results document associated with
or the acquisition “Standard” and the
cted after it.

26. In Form 6, “Operational and perfor
operational and performance qugh
this workbook, record the are
area values of the three bla i

27. Annotate the report ob Qg he conventions described in section 2.8.3.
28. Append the report @eraﬂonal and performance qualification results
document associat h this workbook.

Testing grademiderformance

The gradi efformance test determines whether a solvent management
system can Oeliver a solvent mixture within acceptable criteria. A four-component
mixture (acetominophen, caffeine, sulfadimethoxine, and verapamil) is injected
three times. The difference in the retention of each of the four compounds over
the multiple injections is examined. The solvent management system is tested for
solvent lines A and B, then C and D.

To test the gradient performance:

1. In the MassLynx Tune window, click File menu > Open
>ESI_SYSTEM_DDMMMYY.ipr.

2. Adopt the Tune widow settings shown in Table 8.
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Table8 Tune window settings:

Parameter Setting
IE1 and IE2 Optimum
Desolvation gas 1000 L/h
Desolvation temperature 600 °C

Click lon Mode > Electrospray +.
Click MSMS, and ensure the collision gas is flowing.

From the sample list page, click File > Open, and then %t GRADIENT.spl.

Click Play. sV
When the GRADIENT.spl acquisition ends, use@ rgetLynx software to

process the results.

From the sample list page, select row t%ent AB_1), and then select

Chromatogram.

Click Display, and then select @

Select All, click Replace Tra en click OK.

From the sample list p TargetLynx > Edit Method.

From the File men@ Open, and then select GRADIENT_RT.mdb.
In the compou?s~ elect 1: acetominophen (m/z 152.07 -> m/z 110.06).
In the Tar ynX' method, select the value field for Predicted Retention Time.

In the togram, right-click and drag across a range that extends
appq‘ ely 10 seconds on either side of the acetominophen peak.

In the¥TargetLynx method, ensure the Predicted Retention Time is updated.

Repeat steps 13 through 16 for each compound: caffeine (m/z 195.09 -> m/z
138.40), sulfadimethoxine (m/z 311.08 -> m/z 156.01) and verapamil (m/z
455.27 -> m/z 165.09).

Save the TargetLynx method.
In the sample list, select rows 3 through 5.
From the TargetLynx shortcut bar, click Process Samples.

. In the Create TargetLynx Dataset dialog box, select Integrate Samples,
Calibrate Standards and Quantify Samples.

. Select GRADIENT_RT as the method, and then click OK.

715002746/Rev A 57 of 73



Waters Qualification Workbook

23. In the TargetLynx window, click File > Apply Layout > GRADIENT.qlt.
24.Click File > Save As > GRADIENT_RT_AB_DDMMMYY.

25. Repeat the processing steps as above for solvent lines CD.

26. Save the solvent lines CD injections as GRADIENT_RT_CD_DDMMMYY.
27.Click File > Report Format.

28. In the Report Format options window, click the Compound Summary Report
tab and then select the column format to match the GRADIENT.qlt layout.

29. In the TargetLynx window, click File > Print, and then click OK.

operational and performance qualification results forms as ated with this

30.In Form 6, “Operational and performance qualification resulta", of the
workbook, record the largest and smallest retention tim%Iu from each

compound’s summary.

31. Calculate the difference between the largest and ;:t retention time
values, and enter the result in Form 6, “Operatio d performance
qualification results”, of the operational and g€rformance qualification results
forms associated with this workbook.

Requirement: The difference between th st and smallest retention time

values must be less than or equal % minutes.
32. Annotate the report observing % entions described in section 2.8.3.
33. Append the report to the o igha

document associated wit

| and performance qualification results

4.8 Testing the APCI po%\m%nsitivity (optional)

To perform the ABE€Wposltive sensitivity test in MRM mode, make six injections
ofl7-a-hydroxyardgesterone, 50 pg on column, and then calculate the signal-to-
noise values_a @ R injection.

Requiremen¥’You must use the IntelliStart software to generate the APCI
method.

To test the APCI positive sensitivity:

1. Place a 30-mL bottle containing 20 mL of “tuning solution diluted” on fluidics
line B.

2. In the MS Console, click Interactive Fluidics, and then click Enable Control and
purge fluidics line B twice.

3. In the MS Console, select Binary Solvent Manager, and then select a flow of
0.8 mL/min 50/50/0/0 A:B:C:D.

4. In the MS Console, click Interactive Fluidics, select Enable Control, and then
select combined flow.
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5. Set the initial ion probe position:

a. Set the initial horizontal position of the probe by setting the vernier
screw on the top of the source housing (X) to 6 on the vernier scale.

b. Set the initial vertical position of the probe by setting the collar on
the top of the probe (Z) to 7 on the vernier scale.

6. Click IntelliStart, and then set the type of analysis to unit mass resolution.
7. Select Sample Tune and Develop Method, and select APcl+.
8. Click Start.
9. Click Switch to Advanced Mode, and then adopt the settings shown in Table 6,
heeding these requirements:
a. In the Compound Name fields, enter the name “17-a- \
hydroxyprogesterone”, and select row 1 only. s

b. In the Molecular Mass/ Formula field, enteg
c. Ensure [M+H]+ Adduct A+ is selecte%
10. Create a new Sample Tune method n _SYSTEM_DDMMMYY.ipr.

11. Select Develop MRM method, a@the name APCI_SYSTEM_DDMMMYY.exp.

12. Select Print Report.

13. Set the lowest mass fra 100 Da.
14. Save the report as S TEM_DDMMMYY.
15. Ensure the FIu Path parameter is set to Combined.

16. Click Start b n the IntelliStart optimization.

Result: method file is created with optimal cone and collision energy
parQj for an MRM transition of 17-a-hydroxyprogesterone.
m

17.Fro e sample list page, open the MS method editor and browse to the
APcl_SYSTEM_DDMMMYY.

18. Ensure the method contains the channel: 17-a-hydroxyprogesterone m/z 331.** -
> m/z 109.** (nominal masses).

19. Set the dwell time to 0.025 s and the retention end time to 2.5 minutes.

20. In the Options menu, click Method events, then clear the Enable box, and
then click OK.

21. Save the method.

22.0pen the APCI_SYSTEM_DDMMMYY.ipr tune file.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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Set the desolvation gas flow to 1000 L/h, and the desolvation temperature to
600 °C.

Set the infusion rate to 20 yL/min, in combined flow, with a flow of 0.8
mL/min 50/50/0/0 A:B:C:D, and then start the syringe pump.

In the MS console, click Xevo TQ-S Detector > Manual Optimization.
Note: See Table 6 for parameter settings.

Monitor the m/z 331.** -> m/z 109.** MRM transition, and ensure the cone
voltage and collision energy values match those in the
APcl_SYSTEM_DDMMMYY.exp MS method created by IntelliStart.

Optimize the corona voltage for maximum sensitivity by entering values in the

Corona box. !
Optimize the probe position and capillary length, for maximum®intensity.

Click the Stop icon, to stop the infusion. %

Click Save in the Manual Optimization window.

In the Tune window, ensure the file APCI__  DDMMMYY.ipr is loaded.

Verify that the optimized values are dis

In the Tune window, click lon Mod@

Select the MSMS icon.
Tune the collision cell ga?%ﬂtil the pressure is approximately 3.50e-3.
d monitor the m/z 331.** -> m/z 109.** MRM

Infuse the tuning soluQ?
transition, and tunqi bulizer gas flow for maximum sensitivity.

Change the fI@t to LC.
Requireme@ must tune the nebulizer gas via the Tune window. Do not
the gas flow via IntelliStart’s manual optimization.

attemp?
In the sarmple list, click File = Open, and select
APcl_POSITIVE_WAAXXX_DDMMMYY.spl.

In the sample list, open the MS experiment file and tune file that you created
previously.

Select the column MS File, right-click, and select Fill Down.
Save the sample list.
Select all rows, and then click Start.

When the APcl_POSITIVE.spl acquisition is complete, use the TargetLynx
software to process the results.
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56.
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62.

63.

64.
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From the sample list page, select row 3, select Chromatogram, click to zoom
on the 17-a-hydroxyprogesterone peak, allowing a range of approximately
0.2 minutes on either side of it.

From the sample list page, click TargetLynx > Edit Method.
From the File menu, click Open, and then select APCI_POSITIVE.mdb.

In the TargetLynx Method Editor > User Defined Properties, select the
Predicted Retention Time value.

In the Chromatogram, right-click and drag across a range that extends
approximately 10-seconds on either side of the 17-a-hydroxyprogesterone
peak.

In the TargetLynx method, ensure the Predicted Retentio! Time is updated.

in the
chromatogram (one that is free of spikes or other al§

).
Requirement: The noise region must extend fo inutes.

In the TargetLynx Method Editor, click S@Flagging Properties.
t

In the Signal to Noise Parameters win@)
start and end, and then click Save

In the chromatogram from step 5, find a section of flit noi

er the values for noise regions

In the sample list, select rows rQligh 6.

From the TargetLynx shorE , click Process Samples.

In the Create Target aset dialog box, select Integrate Samples,
Calibrate Standard Quantify Samples.

Select APCI_P as the method, and then click OK.

In the Tar?x window, click File > Apply Layout > ESI_SENSITIVITY.qlt.
Click F'@ ve As > APCI_POSITIVE_DDMMMYY.

ClicRgile, select Report Format.

In Report Format Options, click the Compound Summary Report tab and then
select the column format to match the APCI_SENSITIVITY.qlt layout.

In the TargetLynx window, click File > Print > OK.
In the printout, note the results for area and signal-to-noise.

Requirements: The average signal-to-noise ratio must be greater than or equal
to 1250:1 for the 17-a-Hydroxyprogesterone transition m/z 331** m/z 109**
of a 50 pg on column injection.

Annotate the report observing the conventions described in section 2.8.3.

Append the report to the operational and performance qualification results
document associated with this workbook.
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80

81.

82.

62 of 73

Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

From the sample list page, click TargetLynx, and then click Edit Method.
From the File menu, click Open, and then select APCI_POSITIVE_Area.mdb.

In the TargetLynx Method Editor > User Defined Properties, select the Value
field for Predicted Retention Time.

Click to zoom on the 17-a-hydroxyprogesterone peak, allowing a range of
approximately 10 seconds on either side of it.

In the TargetLynx method, ensure the Predicted Retention Time is updated,
and then click File > Save. !
In the sample list, select all rows. V

From the TargetLynx shortcut bar, click Process Sam%

In the Create TargetLynx Dataset dialog box, sele egrate Samples,
Calibrate Standards and Quantify Samples.

In the TargetLynx window, click File > A @ out > ESI_REPRODUCIBILITY.qlt.

Click File = Save As > APCI_SENS% "AREA_DDMMMYY.

Click File = Report Format. %
In Report Format Options, tfhe Compound Summary Report tab, and then
select the column forma h the ESI_REPRODUCIBILITY.qglt layout.

In the TargetLynx wi ick File > Print > OK.
Use the area result ach run to calculate Relative SD.
Requirements:

R@/e SD of the area must be less than or equal to 3%.

e T
o T&verage area of the 17-a-hydroxyprogesterone peaks must be
greater than or equal to 1le+4.

. Annotate the report observing the conventions described in section 2.8.3.

Append the report to the operational and performance qualification results
document associated with this workbook.

Record the results in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.
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4.9 Performing preliminary UV test injections (optional)

Test injections are not part of the qualification. They merely ensure that the
system is equilibrated and prepared for qualification. The sample list includes an
equilibration step followed by two blank injections of mobile phase. Three
injections of a caffeine solution follow, all at the same concentration and injection
volume. The test injections must meet the pass criteria before continuing with
the qualification.

Note: Perform this test only if the ACQUITY UPLC system includes an ACQUITY
PDA, PDA eA, or TUV detector.

To perform preliminary UV test injections:

1.

10.

11.

12.

13.

Click the Open Sample List icon, and select PDA_Test_Injections
DDMMMYY.spl for a PDA/PDAeA or TUV_Test_Injections DPMMMYY.spl for a
TUV. 4

Update the sample list name with the current date. PV
Select all rows, and then click the Run icon.

In the Start Sample List Run window, sel@quire Sample Data, and then
click OK.

When the test injections end, sele ese three test injections in the
sample list.
Open the chromatogram vi ensure that the retention times of all three

injections occur between%(n 0.9 minutes.

Note: When the injeck% to occur between 0.4 and 0.9 minutes, ensure
that the mobile p lumn, flow rates, and solvent lines are as indicated
in qualification. 2 run the test injections.

Process theghreesamples using TargetLynx.

In the TargetLynx Dataset dialog box, select the HClass_UV_RSD_Area
mdb

Selglntegrate Samples, Calibrate Standards, and Quantify Samples.

Click File > Apply Layout > HClass__UV_RSD.qlt.

Note: This file is in the currently selected project folder.

Print the summary report.

Examine the summary report, and observe the retention times of the three
caffeine peaks. Adjust the retention times as needed in the TargetLynx
processing methods.

Calculate the difference between the largest and smallest retention time
values.
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Requirement: The difference must be less than or equal to 0.070 minutes.
When the difference exceeds 0.070 minutes, allow for additional system
equilibration time, and repeat the test injections run.

14. From the calibration window in the TargetLynx report, note the Relative SD
for area.

Requirement: The peak area Relative SD must be less than or equal to 0.75%.
15. Annotate the report observing the conventions described in section 2.8.3.

16. Save the TargetLynx data set by clicking File > Save As and then entering an
appropriate file name (see section 2.8).

17.Close the report.

18. With the three rows still selected, reprocess them again in&ketLynx using
the HClass_UV_RSD_Height.mdb method.

19. From the calibration window in the TargetLynx repor% the Relative SD
for height, and the peak height. O

Requirements: @
e The peak height’s Relative SD must @ than or equal to 2.4%.

e The peak height must be great or equal to 1.8 AU (180,000
counts). Q

20. Annotate the report observin ventions described in section 2.8.3.

21. Append the report to the nal and performance qualification results
is workbook.

document associated %

22.Record the resultsgh JoWh 6, “Operational and performance qualification
results”, of the opeMgtional and performance qualification results document
associated wi is workbook.

23.Save the ynx data set by clicking File > Save As and then entering an
appro € name (see section 2.8).

4.10 Testing the ACQUITY TUV wavelength accuracy (optional)

Perform this test only when the system includes an ACQUITY TUV detector.

Wavelength accuracy with an ACQUITY TUV detector is determined by measuring
the spectrum of a caffeine peak. The absorbance bands within caffeine, A max of
205 nm and 273 nm, are well defined.

To test the ACQUITY TUV wavelength accuracy:
1. Click the Open Sample List icon.
2. Select TUV Wavelength AccuracyDDMMMYY.spl, and enter the current date,

then select all samples and click the Run icon.
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3. In the Start Sample List Run window, select Acquire Sample Data, and then click OK.

4. When the injections end, select the sample list injections in the wavelength
accuracy sample list.

5. Process the samples of the wavelength accuracy sample list using TargetLynx.
6. In the Create TargetLynx Dataset dialog box, select the RSD_TIC.mdb method.
7. Select Integrate Samples, Calibrate Standards, and Quantify Samples.

8. Click File = Apply Layout > Accuracy.qlt.

9. Close the calibration display window in the TargetLynx browser.

10. In the TargetLynx browser, view both groups and ensure gppropriate height
data exist for each group. - i

Note: If no height data exist, review the TargetLynx thod’s peak retention
times, and make the corrections needed. Reproc data, referring to
steps 7 and 8. Repeat as needed. O

11.Print the TargetLynx summary report. %
Figure 11 Typical ACQUITY TUV waveleng

ccuracy report:

Caffeing Group 1-1
| Mame Sample Text Irmj. *al RT, » &'gm Area| Response| Acg.Date Aco.Time
al 1 WiaveAcc202 a0 1935 10869 301995( 08-Mar-11 12:16:15
2 WWavesoo203 0. 315925 11479 315925 08-Mar-11 12:17:55
S Wigvedco204 0 332857 11960 332857 08-Mar-11 12:19:36
4 WaveAcc205 5 0727 5443515 123585 544318| 05-Mar-11 12:21:17
5 WignveAco206 ﬁ.D 0735 318919 12695 318919( 08-Mar-11 12:22:59
=1 WaveAcc207 I 5 0725 555444 12512 555444 | 05-Mar-11 12:24:40
7 VWaveloo208 ( l VEI 0727 354356 12782 354356 | 08-Mar-11 12:26:20

Caffeine Group 2- 2
x| Mame ( B oWt Inj. ol RT Height Area| Response|  AcoDste Ao . Time
o 1 Wavelco270 a0 0726 111635 4037 111685 05-Mar-11 12:25:07
2 WaveAccl7 gy $ a0 0728 114034 4119 114034 05-Mar-11 12:29:49
3 \NaveAcc‘?; kb 50| 0.724| 115402 4179 115402( 08-har-11 12:31:29
4 Wiave 50| 0727 116080 4217 116080( 05-Mar-11 12:33:09
& WafAcc2 A 50| 0.726| 116763 4233 116763[ 05-Mar-11 12:34:50
G CC2Y a0 0726 116223 4226 116228 05-Mar-11 12:36:30
7 =] 3] a0 0727 115573 4200 115873 05-Mar-11 123517

12. From each sample group, identify the sample of greatest height, and record
the result in Form 6, “Operational qualification results”, of the operational and
qualification results document associated with this workbook.

Requirement: The sample of greatest height from the first group must fall
within the 203 to 207 nm range (£2 nm). The sample of greatest height from
the second group must fall within the 271 to 275 nm range (*2 nm).

13. Annotate the report observing the conventions described in section 2.8.3.

14. Append the report to the operational and performance qualification results
document associated with this workbook.

15. Save the TargetLynx data set by clicking File > Save As and then entering an
appropriate file name (see section 2.8).
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4.11 Testing the ACQUITY PDA wavelength accuracy (optional)

Wavelength accuracy with an ACQUITY PDA or PDA eA detector is determined by
measuring the spectrum of a caffeine peak. The absorbance bands within caffeine
(A max of 205 nm and 273 nm) are well defined.

Note: Perform this test only if the system includes an ACQUITY PDA detector, and
ensure the detector is configured as part of the system.

To test the ACQUITY PDA wavelength accuracy:
1. Click the Open Sample List icon.

2. Select HClassPDA Wavelength AccuracyDDMMMYY.spl, and enter the current
date, then click the Run icon.

3. In the Start Sample List Run window, select Acquire Samplgkta, and then
click OK.

4. When the injection ends, click the Chromatogram tat%\(en click Display

> TIC = Diode Array.
5. Extract the wavelength 272 chromatogram b@king Display = Wavelength.

6. In the DAD Chromatogram window, enter@ ue 272 in the Description
field, and ensure the Function field is se =?: Diode Array.”

7. Select Replace Trace, and then cli

8. Right-click over the apex of t
chromatogram to open a s

ine peak in the extracted 272
window for the peak.

9. From the Spectrum wiglo%, click Display > Peak Annotation, and set the
Decimal Places field tg display the lambda max value to one decimal
place.

10. Ensure there wo peaks annotated at A 205 2 nm and 273 *2 nm for the
caffeine peQ_‘ the spectrum window (see Figure 12).

Requir@ =% he wavelength accuracy must be within £2 nm.
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Figure 12 Typical ACQUITY PDA wavelength accuracy spectrum window:

[Wavelength Accuracy for Acquity PDA
WaveAccPDA3 590 (0.982) 2: Diode Array
2059 2613

AU

\
6.0e-1 \
3.0e-1 \/
2.0e-1
1.0e-1:
; :

11. Print the spectrum. %

12. Record the two annotated peaks in , “Operational qualification results”,
of the operational and qualificati ts document associated with this

a
workbook. %
13. Annotate the spectrum ob Qﬁg he conventions described in section 2.8.3.

14. Append the report to e ational and performance qualification results
document associa% h this workbook.
4.12 Testing UV deﬁﬁneanty and sensitivity (optional)
The UV-dete Wearity test with an ACQUITY PDA, PDA eA, or TUV detector

determine er a detector’s response is linear within its absorbance range.
The tesgn s injecting a series of standards at different concentrations using

a cons injection volume. TargetLynx software plots area and height against
the sample amount and applies the coefficient of determination (R2) to measure
the linearity of the detector’s response.

Note: Perform this test only if the system includes an ACQUITY PDA, PDA eA, or
TUV detector.
To test the detector linearity:

1. Click the Open Sample List icon.

2. Select “TUV_10mmbDetector_Linearity” and
“Sensitivity WAAXXX_DDMMMYY.spl” if you have a TUV or
“PDA_l10mmDetector_Linearity” and “Sensitivity  WAAXXX_DDMMMYY.spl” if
you have a PDA/PDAeA detector.

3. Update the instrument serial number and date format.
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4. Refer to the certificate of analysis supplied with the test solutions, and then
alter the displayed default concentrations in the “Conc. A” column to match
those in the certificate of analysis.

5. Save the sample list, and append the certificate of analysis to the operational
and performance qualification results document associated with this
workbook.

6. Click Run.

7. In the Start Sample List Run window, select Acquire Sample Data, and then
click OK.

8. When the injections end, select the sample list injections in the detector
linearity sample list.

9. In the Create TargetLynx Dataset dialog box, select the Lim%y_Area.mdb
method.

10. Select Integrate Samples, Calibrate Standards, and fy Samples.

11. Click File > Apply Layout > Acquity_ QWB_Linearit

12. Print the TargetLynx summary report. (Se 13.)
Figure 13 Typical detector linearity Targ report for area:
x| Mame Sa... | Imj. ... RT Heig| REF_hel Area|RRF_Area| Std. C...|  AcgDste Ao Time
Bl Detector Linearity Opi 30| 0E58| 478g0E (] 152073| 152a7314| 0.010 22Feb-11 15:56:38
2 Detector Linearity 0p03 3.0 0655 s AT43267 457663 | 15255444 | 0.030] 22-Feb-11 155517
3 |Detector Linearity 0po4 30| 085 .| #471351350 605577 | 15146920| 0.040| 22Feb-11 16:00:03
4 |Detector Linearity Op0s 3.0 3| 7 4757I7IE0 762054 | 15241089| 0050 22Feb-11 16:01:45
5 Detector Linearity 0p0s 3.0( 0. 7E225...| 470235150 1212499| 15156234 0.080] 22-Feb-11 16:03:33
6 |Detector Linearity Op10 3 QESONEDI41 .|  4BEO0H1AE0|  1503300| 15032000) 0400 22-Fek-11 16:05:18
7 Detector Linearity Op16 3 Gogh 740562, 463035950 2402571 | 15016066 0160 22-Feh-11 16:07:04
Vo)
Compound name: Caffeine v
Response Factor: 1.51637e+007
FRF 500109144, % Relatve g 0.719
Fesponse type: External SiglfA
Curve type: RF
225000 :
20000004
1750000
1500000
% =
S 1250000~
a 3
&
10000004
750000
5000003
250000
0 T T T T T T T T T T T T T T | Conc
0.0ao 0.020 0.040 0.060 0.0ao 0100 0.120 0.140 0.160

Requirement: The R? value for area must be less than or equal to 0.9990.
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Examine the report, and record the result in Form 6, “Operational and
performance qualification results”, of the operational and performance
qualification results document associated with this workbook.

Annotate the report observing the conventions described in section 2.8.3.

Append the report to the operational and performance qualification results
document associated with this workbook.

Click File > Save As, and enter an appropriate file name (see section 2.8).
Select Integrate Samples, Calibrate Standards, and Quantify Samples.

In the Create TargetLynx Dataset dialog box, select the Linearity Height.mdb
method.

Print the TargetLynx summary report. (See Figure 14.)4

Figure 14 Typical detector linearity TargetLynx repo Weight:

ﬁ Matme Sample Text il Imj. %ol RT Height \Ar Response| AcgDate Ac.Time
al 1 Detector Linearity Op01 211 30 0655 £ 3 78595 22-Feb-11 145:56:38
2 Detector Linearity Op03 212 30 0659 4 7954 234873 22-Feb-11 155817
3 Detector Linearity Op04 213 30 0 Egemy 3NGEE 10003 311868| 22-Feb-11 16:00:03
4 Detector Linearity Op0S 214 30 Dg IR 12602 393841 22-Feb-11 16:01:48
5 Detector Linearity Op05 215 30| 0. EZRS50 20051 624550 22-Feb-11 16:03:33
5] Detector Linearity Op10 215 § TEG21 24939 TTEE21| 22-Feb-11 16:05:18
7 Detector Linearity Op16 217 P 5 | 1242110 40044 | 1242110( 22-Feb-11 16:07:04
g

Response type: External Std, Helght
Curve type: Linear, Origin: Exclude, YWeighting v ‘Maone

Compound name: Caffeine »
Correlation coefficient: r=0.999988 12 = 0.998978
Calibration curve: 7.74874e+006 *x+ 2978.54 %

i :

12000004

1000000+ Q~
800000 Q~

Response

400090

200000

0.000 I o DIQD I 1] DIdD I 0.060 - IDIDIBIDI S IDI1IDIDI -
Requirement: The R? value for height must be less than or equal to 0.990.

Record the result in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

Annotate the report observing the conventions described in section 2.8.3.
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22. Append the report to the operational and performance qualification results
document associated with this workbook.
23.Click File = Save As, and enter an appropriate file name (see section 2.8).

To test the detector sensitivity:

1. Use the data from the seven injections that you acquired in the detector linearity test.

2. In the Create TargetLynx Dataset dialog box, select the
Detector_Sens_RSD.mdb method.

3. Select Integrate Samples, Calibrate Standards, and Quantify Samples.

<\

4. Click File > Apply Layout > Acquity_ QWB_RSD_sens.qlt.

Figure 15 Typical report for detector sensitivity test:

Py v
Quantify Compound Summary Report  MassLynx 4.1 SCHE10 W1 of1
[ atazet: Untithed
La=zt Altered:  Thursday, March 17, 2011 16:12:20 G T Standard Time é
Frintad: Thursday, March 17, 2011 16:12:49 GMT Standard Time A
O

Method: CiWulcan@W Eth-clas2in eiliequityH _UW_GWE.FR D\MthB\Linearity_He@? Jan 2010 15:29:52
Cdibration: 17 Mar 2011 1E:12:20
Compound name: Caffeine ‘

Harme: Sample Text E] nj %8l RT  Height Fea RRF_Ared]
1 Detector Linearit... 111 3000 DASS Tas 500 2813 253261
K Dietector Linearit... iz 3000 0659 Z3PRI o 74854 1798
3 Dietector Linearit... f3 3000 0ASD 18 0EF00 10009 80224
4 Detector Linearit... 214 TR 12602 252034
kil Detector Linearit... 15 TEOGETE 20081 251007
G Detector Linearit... 16 FrE6E210 24939 248357
7 Dietector Linearit... {7 TTHI1EE 40044 02T

Foq Date Feq Time

1 #-Feb-11 1546738
z Z-Feb-11 155817
K Z-Feb-11 160002
4 I-Feb-11 16018
bl -Feb-11 160333
i #-Feb-11 160518
7 2-Feb-11 160704

5. From the rep sults table, calculate the Relative SD for the RRF_Height
and RRF umns.

Require

nts:
e RRF_Area Relative SD must be less than or equal to 3.5%.
e RRF_Height Relative SD must be less than or equal to 4.5%.

Note: See section 5, “Using the Windows Calculator to Calculate Standard Deviation”.

6. Record the result in Form 6, “Operational and performance qualification
results”, of the operational and performance qualification results document
associated with this workbook.

7. Print the Target Lynx report, and annotate it observing the conventions
described in section 2.8.3.

8. Click File > Save As, and enter an appropriate file name (see section 2.8).
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5. Using the Windows Calculator to
Calculate Standard Deviation

To use the scientific calculator to calculate standard deviation in Windows XP:

1. Click Start > Programs > Accessories > Calculator.
Result: The Windows calculator appears.
2. Click View > Scientific.

Result: The calculator switches to scientific view.

3. Enter the first value by clicking the appropriate numbers the Windows

calculator. V
Note: If Num Lock is on, you can also use the @iic keypad to enter values.

4. Click Sta.
Result: The statistics box appears. g)@
e

5. Click Dat, and then click Sta to di statistics box.

6. Enter each of the remaining
the calculator, then clickin

7. After you enter all val
column of the calcu Qto alculate the standard deviation (SD).

Note: To calcul ive SD, use the following formula:

tive SD = (SD x 100)
O Average

To use&scientific calculator to calculate standard deviation in Windows 7:

sy clicking the appropriate numbers on
enter each value in the statistics box.

e statistics box, click the s button in the left

1. From the Windows Start menu, click Programs > Accessories > Calculator.

Result: The Windows calculator appears.
2. Click View > Statistics.

Result: The calculator switches to statistics view.

3. Enter the first value by clicking the appropriate numbers on the Windows

calculator.

Note: If Num Lock is on, you can also use the numeric keypad to enter values.

4. From the left column of the calculator, click Add.
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Result: The number is entered in the display and the count is updated by 1.

5. Repeat the previous two steps until all the values you wish to include in the
calculation have been added.

6. After you enter all values in the list, click the ¢, button in the left column of
the calculator to calculate the standard deviation.

Note: To calculate Relative SD, use the following formula:

Relative SD = (SD x 100)

Average

e
&
<

&
Q&
Je
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6. Logging Operational/Performance
Quialification Results

Record any operational and performance qualification procedures performed on
the system in the supplied system log or other customer supplied document,
including those performed after any scheduled maintenance procedures or
corrective servicing.

S
&
<
&
Q&
Je
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