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. Purpose:
A. This validation protocol is intended to document and validate the HPLC PQ Kit Excel Template Rev. 7.07 used
for HPLC qualifications with the PQ Kit.
Il. Scope:

A. This validation is intended to demonstrate that results obtained from the spreadsheet template are accurate,
and that the spreadsheet is functional in terms of formatting and printing.

B. The Instructions and assumptions must be adhered to during use. While some protection is in place against
incorrect usage, validation expects that these parameters are followed. Instructions and assumptions are
contained in the template, and are reproduced below:

Assumptions:

Instructions in the PQ Kit manuals were followed

ll. Introduction:
This spreadsheet is provided for use in calculation of results for HPLC qualifications when using the PQ Kit.
This validation will demonstrate that results obtained using this spreadsheet are accurate, and that the
spreadsheet functions correctly within its design parameters.

IV. Risk Assessment

A. Risk is moderate, based on the fact that this spreadsheet serves to determine the suitability of an HPLC for

analysis by a variety of companies. Any calculation or reporting errors present a potential risk that an HPLC
may incorrectly be identified as suitable for use, when it is in fact unsuitable.

V. DESIGN QUALIFICATION

A. Template requirements

The requirements for the spreadsheet template are shown in Table 1.

Table 1: Spreadsheet template requirements

User Requirement Specifications Functional Requirement Specifications

All calculations are accurate - Cell formulas all must be correct. User entries are
minimized.

Users can not change calculations - All cells except those which users need to enter data are
locked, and the sheets are protected.

Robustness of Overall User Interface Cells for data input are color-coded.

Drop-down selections are avallable where appropriate.

Unexpected data entry, e.g. entering text data when only
numeric data is allowed, or entering negative values when
only positive values are possible, result in a warning or
rejection of data by the cells,

Excel Version Compatibility Excel software has undergone numerous revisions over

time. Compatibility will be checked against Excel 2002 and
2010.
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VL. INSTALLATION QUALIFICATION

A

Introduction:

The HPLC PQ template has been developed over years of operation. Changes to the template have been
under revision control. The current HPLC PQ template has been assigned as category 7, with a current
revision number of 08,

The template is distributed either on disk, or via downloading. Proper installation of Excel is assumed. tis
necessary that the Data Analysis Toolpak is also activated. Security settings of Low or Medium are required, to
enable proper operation of the macros.

Vil. OPERATIONAL QUALIFICATION PROTOCOL

A

The operational qualification is intended to generate documented evidence that the spreadsheet template has
been developed and operates according to user requirement specifications. Test scripts are provided in
Appendix A that will be used to execute the OQ procedures.

Resources and Assumptions

1. All Scope assumptions are met by any instructions provided. Where instructions are general, Scope
instructions are to be used.

2, Any client computers used to execute test have Windows 2000 or higher installed.
General Instructions

Each test script contains a series of tests that will be executed by a tester. The tester should review all steps in
the script prior to initiating testing. For each test the tester should:

- Record the actual results in the "Actual Result" column as either a "Y” (denoting that the Actual Result
was met) or an “N” (denoting that the Actual Result was not met). If an Actual Result was not met, the
user should make a note in the Tester's Comment section explaining the Actual Result and any
reasons for the difference.

- Screen printouts can be attached at the discretion of the tester. If the tester does include an
attachment to demonstrate Actual Results, the tester will check the box labeled “Hardcopy Attached”.

The presence of the hardcopy checkbox does not indicate that an attachment is required.

- If the tester requires more space, the tester may add additional pages of Tester's Comments to the
script.

- Initial and date each page of the script at the start of each page. When all tests have been completed
on a page, sign the bottom of the page.

- Sign, date and record the step number for every attachment page as they are completed

- Ifany deviations from the script are encountered, follow the Error Resolution Process (below).



Chemical Solutions

Protocol No: P20518A Issue Date: 05/21/12 Page 4 of 9

Title: Spreadsheet Validation Protocol for the PQ Kit Excel Template rev. 7.07

D. Error Resolution Process

1. If an error or deviation is due to an entry or typographical error, the user should note the error in the
Tester's comments section and describe the impact to the test. No further action is necessary.

2. If the error or deviation is more serious than an entry or transcription error, an investigation should be
performed and documented.

E. Template Specifications
The user specifications are repeated below in Table 2, with specification references. Scripts are provided in

Appendix A for testing against these specifications. The scripts relevant to testing the specification are shown
in the Scripts column.

Table 2: Administration Kit Requirements

User Requirement Specifications Scripts

URS E1. Al calculations are accurate S1

URS E2. Users can not change calculations S1

URS E3. Robstness of User Interface $2

URS E4. Excel Version Compatibility $1 - note the Excel revision used for testing

end: R\PROGRAMS\PQKIT\WALIDATIONWPQKIT_VALIDATION_7_07.DOC
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Appendix A:

OQ Scripts
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SCRIPT NUMBER: __ 81

SCRIPT NAME: Template Validation Script

URSs Tested:_____ E1-3

Title:  Spreadsheet Validation Protocol for the PQ Kit Excel Template rev. 7.07

OBJECTIVE: Document the ability of the spreadsheet template to perform according to User Requirement Specifications.

ASSUMPTIONS:

¢  Tester has been trained in the use of the components used.

»  Hardcopy of the step execution can be attached at the discretion of the tester.

NOTES:

¢ Where specific instructions are needed, refer to the instructions provided within the spreadsheet template.

Flow Rate Qualification

Leave Flow Rate found empty. Enter the followin

g volumetric data:

Flow: VF Size: Minutes: Seconds: % Accuracy:

0.5 mL/min 5.0 mL 10 min 3 sec Compare Excel J
1.0 mL/min 5.0 mL 5 min 3 sec accuracy to hand *
5.0 mL/min 25.0 mL 4 min 50 sec calculation Y

Column Oven Temperature Qualification

Nominal: Observed °C: Observations:
20°C 20.5°C Should Meet +/- 5°C
40°C 39.8°C Should Meet +/- 5°C
60°C 59.7°C Should Meet +/- 5°C
80°C 785°C Should Meet +/- 5°C

Autosampler Precision

Retention times: Areas: Observations:
1.334 982.6 Gonfirm calculation accuracy using a hand-
1.333 ' 983.1 calculator
1.332 983.2
1.331 983.4
1.328 981.8
1.327 979.8
1.326 981.2
1.325 980.1
1.325 979.9
1.324 981.3
Detector Linearity
Peak Areas: Heights: Observations:
4.33 1.759 Confirm calculation accuracy using a hand-
48.62 17.28 calculator
980.1 347.8 /0
2443.2 863.4
3640.9 1280.8
4785.1 1667.9

Injector Carryover

Peak Areas:

Observations:

0.564

Confirm calculation accuracy using a hand-

calculator
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Injector Linearity
Inj Volume pt.: Heights: Observations:
5ul 24.35 Confirm calculation accuracy using a hand-

25 uL 122.08 calculator

50 uL 244.35

75 ul. 367.62

100 ul 489.1

Gradient Dwell Volume and Accuracy

Observations:

Uracil tR: 0.47 min
Gadient Onset: 1.08 min
100% Height: 247.60
A/B 24.3700 220.6000
CB 25.0500 223.1000
D/B 25.3600 2225000

Confirm calculation accuracy using a hand-

calculator

Wavelength Accuracy

Enter the following values:

Hox:

241, 278, 362,452, 641
Caff.

204, 273

Confirm wavelength difference lyeen nominal and found.

In Windows file explorer, verify that the spreadsheet
template file is read-only.

.| Actual Result

Template file Is read-only

/7

File is read-only;

wHardcopy Attached

Open the template file in MS Excel

File opens

File opens: /

rzﬁ—iardcopy Attached

Attempt to select a protected cell in each of the sheets
all worksheets.

Protected cells are not selectable.

Protected cellfjre not selectable:

wHardcopy Attached

Enter test script data into the template. Verify that all
results are accurate in each worksheet.

height cells. Enter text data into cells.

Attempt to enter negative numeric values into area and

All results are accurate

Warning should be displayed,
with data entry not allowed,

s

All results are accurate:

f/Hardcopy Attached

Generate and print the spreadsheet using the macro
buttons.

Perform for each version of Excel tested.

Spreadshest prints properly,
including the Certificate without
errors,

Excel 2002 Prints OK? /
Excel 2010 Prints OK? /

r/Hardcopy Attached
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Tested By: CI” Date: 5/;(5)// s

Testers Comments: No eWWS &{,UW(. met cull ottt 5&267(’(5 Cch%ltéd
f /

)

Reviewed By: /%M , Date:__ &,/ 22/

Reviewers Comments:
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Appendix B:

Spreadsheet Template Printouts




File: R\PQ Kil US Retail\Programs\Current\PQ_rev_7_07_DEMO.xls
Sheet: Cerificate

Date Printed 5/22/2012

HPLC Performance Qualification System - High Speed

by Chemical Solutions |

rev 7.07
412212012 Company/Lab ID:]Company 1D Date Qualification Started: 4/22/2012 Copyright 2012
More ID Date Qualification C 4/22/2012
Analyst:{analyst Qualification Explration Date: 4/30/2013
Performance Qualification Solution informatlon: . HPLC Instrumentation Information:
Certificate Lot No. 11209A 7 System Identifier| HPLC # Comments:
Soln Exp. (Monih-Year): Dec-2013 Project No.|Enter Project Number Enter any comments about the
Solution_ Concentration SOP ¥ Enter SOP ref qualification here if desired. Header
Linearity Solution L1 0.0003500 mg/mL Logbook Ref|Enter any logbook 1 will appear on every .
Linearity Solution L2 0.003500 mg/mL Seq No. |Enter any sequence references page. e
Linearity Solution L3 0.07000 mg/mL Component; Serial No. Comments: .
Linearity Solution L4 0.1750 mg/mL. Pum Enter module serial number Comments, e.g. mode! number
Linearity Solution L5 0.2630 mg/mL Detector Enter module seriat number
Linearity Solution L6 0.3500 mg/mL. I Enter module serial number
PQ Test Column: C8 {USP L7} Packing Column Oven Enter module serial number
ltem No: 75008-7.5P ., Degasser Enter module serial number
Serial No: M10-ST09-xxx
intemat Diameler (mm): 4.6 mm Enter Others add or delete components
Length (mm): 75 mm to describe your system.
Particle Size (um). Sum
CERTIFICATE OF QUALIFICATION FOR HPLC SYSTEM HPLC #
HPLC Performance Qualification Results Summary Table
Test Description: Results / Range: Specifications: Meets/Fails? Test Date:
Pump: )
Maximum Flow Rate Error: 3.4% +-5% MEETS 4422/2012
Flow Stability (Tr drift over 10 injections): 0.75% $1.0% MEETS ~ 4/22/2012
Maximum Gradient Delivery Error: 0.9% 7 2% MEETS 412212012
Gradient Dwell Volume: 122 mL 7 Record NA 412212012
Injector:
Pracision {10 consecutive injections): 0.14 %RSD - <1.0% MEETS 4/22/2012
Autosampler injection Volume Linearity:  R#2=1.0000 from 5 pL to 100 pL 20,998 MEETS ~ 4/22/2012
% Carryover of Autosampler: 0.012 % ~ <0.10 % MEETS 412212012
Refrigerated Autosampler Temperalure: 4.5°C 7 min/max: 2°C /8°C MEETS 4122/2012
Detector: ,
Wavelength Accuracy - Holmium Oxide:  max. error 0 nm {241 - 641 nm) ‘ +/-3nm MEETS 4/2212012 ¢
Wavelength Accuracy - Caffeine:  max. error 1 nim (205 - 273 nm) +-3nm MEETS 442212012
Detector Noise: 0.041 mAU  ~ ) Record NA 442212012
Detector Area Linearity:  R*2=0,9999 (1.8 to 1668 mAU)(;" 20.998 MEETS 412212012
Dynamic Linear Dynamic Range: 1668 mAU with <6% Error Record NA 4/2212012
Column Oven: ) P
Temperature Accuracy: max error 1.6°C (20 - 80°CY +-5°C MEETS 412212012
System Performance: /
Extra-Column Band Broadening: ouL 7 Record NA 412212012
System Sensitivity - Caffeine LOD: 0.20 ng Caffeine * Record NA 4/22/2012
/
CONCLUSION: System HPLC # MEETS Qualification Criteria
Comments: Example Test Data for typical HPLC UV detector qualification.
Parformed By: Reviewed/Approved By:

Date:




File: R\\PQ Kit US Retaif\Programs\Current\PQ_rev_7_07_DEMO.xIs

Sheel: System Suitability Date Printed 5/22/2012

HPLC Performance Qualification System - High Speed

rev 7.07 by Chemical Solutions
42212012 Copyright 2012
CompanyfLab ID: Date Qualification Started:
Analyst:[analyst | Date Qualification Comg 472212012
Performance Qualification Sofution Information: HPLC Instrumentation Information;
System Identifier]HPLC # Comments:

Certificate Lot No., 11209A
Soln Exp. {Month-Year): Dec-2013

Project No.|Enter Project Number Enter any comments about the

Solution Concentration SOP Reference|Enter SOP reference qualification here if desired. Header
Linearity Solution L1 0.0003500 mg/mL Logbook Ref|Enter any logbook reference information will appear on every
Linearity Solution 1.2 0.003500 mg/mL. Seq No.{Enter any sequence references page.

Linsarity Solution L3 0.07000 mg/mL Component: Serial No. Comments:
Linearity Solution L4 0.1750 mg/mL Pum Enter module serial number Comments, 8.q. model number
Linearity Solution L5 0.2630 mg/mL Detector Enter module serial number

Enter module serial number
Enter module serial number

Linearity Solution L6 0.3500 mg/mL
e st LU AL LS S SR, v L1 ¢ [/11| S

PQ Test Column: C8 (USP L7} Packing

Column Oven

{tem No: 75008-7.5P Degasser Enter module serial number
Serfat No: M10-ST09-xxx
Intemal Diameter (mm): 4.6 mm Enter Others add or delete componenls
Length (mm); 75 mm 1o describe your syslem.
Paticle Size (um): 5 ym

PRE-QUALIFICATION INSTRUMENT HARDWARE TESTS:

Flow Rate Qualification: Flow
Nominal Flow Flow Rate Calculated Flow Cafculated Flow Error Conclusions of
Performed 4/22/2012 by a volumetric procedure Rate Setting: Found: % Accuracy: % Error: Specification: ___Flow Accuracy;
Reference: {B#1p. 1 0.5 mUmin_ " 0.50 mU/min 99.5% 05% 7 MEETS
1.0 mimin - 0.98 mUmin 99.0% -1.0% +H-5% . MEETS
5.0mUmin - 5.17 mU/min 1034 % -~ 34% - MEETS |
{ Wamings: None ]
Column Oven Qualification: Column Column Oven
Temperature Oven Temp Temp Error  Conclusions of
Performed 4/22/2012 using Thermocouple/Thermometer Nominal Temperature Found; Error deg C; Specification: Oven Accuracy.
Model No: Cole Parmer DT-1 Digital Thermometer, SN: SNX) 20degC - 21degC 1degC MEE
40deg C 40degC 0deg C He5C MEE:
80deg C 60 deg C OdegC MEE
80deg C 79deg C -2degC MEET
£k ge
Refrigerated Autosampler Qualification:
Temperature AS Temp AS Temp Error Conclusions of
Performed 4/22/2012 using Thermocouple/Thermometer Nominal Temperature Found: Deviation deg C: Specification: AS Temp Acc:
Mode! No: Cole Parmer DT-1 Digital Thermometer, SN: SNXJ 4degC -1 45degC ] 0.5degC [ min/max: 2°C /8°C| MEETS -~
SYSTEM SUITABILITY: Performed 4/22/2012
Retention time, Efficiency and Resolution :
System Suitability Limits:
Parameter: Data obtained for Caffeine (peak #3): Lower Upper Conclusion; )
Retention Time 71341 minutes 1.0 < 15 MEETS o
Column Efficiency: < 5440 theoretical plates 2,000 NA MEETS <
Rs to Prior Peak| - 15 220 NA MEETS
Rs {o Next Peak| -~ 87 220 NA MEETS




File: R:\PQ Kit US Retail\Programs\Current\PQ_rev_7_07_DEMO .xis
Shest: Noise

Date Printed §/22/2012

IHPLC Performance Quaiification System - High Speed

rev 7.07
di2212012

Company/L.ab ID:

lanalyst |

Analyst:
Performance Qualification Solution Information:
Certificate Lot No. 11209A
Soln Exp. (Month-Year): Dec-2013
Solution Concentration
Linearity Solutlon Lt 0.0003500 mg/mL
Linearity Solution L2 0.003500 mg/mL
Linearity Solution L3 0.07000 mg/mL.

Linearity Solution L4
Linearity Solution L5

0.1750 mg/mL
0.2630 mg/mL

Linearity Solution L& 0.3500 mg/mlL
PQ Test Column: C8 (USP L7} Packing

Date Qualification Started: 412212012

Dale Qualification Ci

4/22/2012

p

HPLC Instrumentation Information:

System [dentifier

by Chemical Solutions
Copyright 2012

HPLC #

Comments;

Project No.
SOP Reference
Logbook Ref
Seq No.
Component:

Enter Project Number
Enter SOP reference
Enter any logbook reference

Enter any sequence references
Serial No.

Enter any comments about the
qualification hers if desired, Header
information will appear on every

page.

Comments:

Pum|
Detector

Enter module serial number

Comments, e.g9. model number

Enter module serial number

Enter module serial number

Column Oven

Enter module senal number

2019

Conclusions of Noise Determination:

RECORD

ltem No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-ST08-xxx
Intemal Dlameter (mm): 4.6 mm Enler Others add or delete components
Length (mm): 76 mm to describe your system.
Parlicle Size {(um): 5um
ASTM Detector Dynamic Short-Term Noise; Performed 4/22/2012
File# used for 001-0102
Detector/Data System Time Constant; 0.032
Peak-Peak Noise: 0.041 7 mAU @ 273 nm
Acceptance Limit for Noise:



File: R:\\PQ Kit US Retail\Programs\Currenl\PQ_rev_7_07_DEMO.xls
Sheet: Extra Column Volume

Date Printed 5/22/2012

|HPLC Performance Qualification System - High Speed

rev 7.07
4/22{12012

Company/Lab ID:
Analyst:{analyst |

Performance Qualification Solution Information:
Certificate Lot No. 11209A
Soln Exp. {(Month-Year): Dec-2013
Solution Concentratlon
Linearity Solution L1 0.0003500 mg/mL
Linearity Solution L2 0.003500 mg/mL
Linearity Solution L3 0.07000 mg/mL
Linearity Solution L4 0.1750 mg/ml.
Linearity Solution L5 0.2630 mg/mbL
Linearity Solution L6 0.3500 mg/mL.
PQ Test Column; C8 (USP L7} Packing
Item No: 75008-7.5P
Serlal No: M10-ST09-xxx
Internal Diameter (mm): 4.6 mm
Length {mm): 75 mm
Particle Size (um): 5um

Date Qualification Started:] 412212012

Date Qualification Caompl

HPLC Extra-Column Volume:

Efficiency Method Used: Half Height

Retention Time System
Compound: {minufes): Efficlency N:
Peak 1 (10): 0.476 ~
Peak 2: 0.883 °
Peak 3: 1.341 7
Peak 4: 1.823

Performed 4/22/2012

{ 41222012

HPLG Instrumentation information:

System Identifier[HPLC #

by Chemical Solutions
Copyright 2012

Comments:

HPLGC EC Volume (Bandwidth):
Disperslon Index (EC Volume Variance):
Trus column efficiency:

Column reduced h:

5793 plates”
26 7

Typlcal Extra-Column (EC) Dispersion Values: <10ul = low EC volume
11-49 uL = Moderate EC Volume
>50ul. = Excessive EC Volume

Acceptance Limit

Conclusions of HPLC Exira Column Volume:

HPLC Exira Column Volume:

RECORD

30f9

Project No.jEnter Project Number Enter any comments about the
SOP Ref: Enter SOP reference qualification here if desired. Header
Logbook Ref|Enler any logbook reference informatlon wilt appear on every
Seq No. |Enter any sequence references page.
| Component: Serial No. Commens:
Pum; Enter module serial number Comments, e.g. model number
Detector Enter module serial number
i I Enter module serial number
Column Oven Enter module serial number
Degasser Enter module serial number
[Enter Others ____|add or delete components
1o describe your system,
HPLC Extra-Column Volume Dispersion
3.0E+03
o 2.5E+03 .
aXx
Ea
g & 206403
§d _
&
8 .. 1.56+03
L
es -
3 gtoewa
>
5,06+402
*>
0.0E+00 +- r T r

{Retention of Test Peaks)

0.0E+00 2.0E+06 4.0E+06 6.0E+06 BOE+06 1.0E+07 1.2E+07 1.4E+07
VmA2H{1+k)A2




File: R\\PQ Kit US Retail\Programs\Cumrenl\PQ_rev_7_07_DEMO.xls
Sheet: Precision

Date Printed 5/22/2012

|HPLC Performance Quaiification System - High Speed

rev7.07
412212012

Comy ab 1D:|Company ID . Date Qualification Started: 4122/2012
Analyst:|analyst Date Qualification Comp 4/22/2012

Performance Qualification Solution Information:

PQ Test Column: C8 (USP L7) Packing

HPLC Instrumenta

tion nformation;

by Chemical Solutions
Copyright 2012

Certificate Lot No, 11209A System Identifier] HPLC # Comments:

Soln Exp. (Month-Year): Dec-2013 Project No.|Enter Project Number Enter any comments about the

Solution Concentration SOP ReferenceEnter SOP reference qualification here If desired, Header
Linearity Solution L1 0.0003500 mg/mL Loghook Ref|Enler any logbook r will appear on every
Linearity Solution 1.2 0.003500 mg/mL. Seq No.|Enter any sequence references page.
Linsanity Solution L3 0.07000 mg/mb. Component: Serial No. Comments:
Linearity Solution L4 0.1750 mg/mL Pump Enter module serial number Comments, €.g. model number
Linearity Solution L& 0,2630 mg/mL Detector Enter module serial number
Linearity Solution L6 0.3500 mg/mbL Enter module serial number

G P
Column Oven

Enter module serial number

item No: 76008-7.5P Degasser Enter module serial number
Serial No: M10-8T09-xxx
Internal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 76 mm to describe your system.
Particle Size (um): 5um

Autosampler Injection Precision and Pump Stability: Performed 4/22/2012
Solution Used: Injection Volume: Autosampler Injection Area
[ 8 uL Precision
Injection #: Ret. Time min. Caffeine Area
tnjection 1 1334 7 982.60 1140 4
Injection 2 1.333 7, 983,107 1090
Injection 3 13327 . 983.207 ] 1040
Injeclion 4 1.331 7 983407 j 990 R .
Injectlon & 13287 981,80~ £ ool T e e
Injection 6 1.327 979.80 7 g
Injection 7 1.326" 981.20 © § 8904 P
Injection 8 1,325 7 980.10% 840 ”
Injection 9 1.325 7 979,90 790 . . S . . j
Injection 10 1324 7 981,30 ~
Average: 1.329-7 981.64 AN NN . N .00?’ & .
; O o Il S
7 & @ & F F PGNP -
Mini 13247 979.80" ARSI SRS S R IR
Maxi 13347, 983.40 </ )
Std. Dev. 0.004 ~ 1403 7 Injection #
A pler Injection Precision- Min as % of Avg -0.19 % = i
Max as % of Avg: 0.18% -
% Spread (Max-Min/Mean* 100 0.37 %~ . . . .
I—u——————————l - Retention Time Stability (Pump Flow Stability)
%RSD {Ci t tion 0.14 %
%RSD (Coefficient of Variation){ o s Over 10 Injections
Acceptance Limit for Area Precision.| £1.0 %RSD~ 7 )
Ci of pler Pracision: MEETS .~ = 16
‘E 15
o 14
E oaa]
Retention Time {Flow Rate) Stability: § 12
IR ’
Min as % of Avg: -0.34% - ¢ 10
Max as % of Avg: 0.41% ~ € 09 . , ,
Flow Drift: 0.75% o o
%RSD: 0.28 % N
A b d\\oo o'\‘°° é\&‘ &oﬂ\ c}\oo. &oo .@C;‘\OQA (;\\°° g &
SRS NS NS RN NS A RS \{\\Q‘Q
Accel Limlt for . Injection #
Flow Rate Drift ((Max - MIn)/Avg).{ 0% |

Conclusions of Flow Rate Drift: MEETS il




File: RI\PQ Kit US Retail\Programs\Current\PQ_rev_7_07_DEMO.xls
Sheet: Detector Linearity

Date Printed 5/22/2012

HPLC Performance Qualification System - High Speed

rev 7.07
4/22/2012

Company/Lab ID:
Analyst:[apalyst |

Performance Qualification Solution Information:
Certificate Lot No, 11209A
Soln Exp. (Month-Year): Dec-2013
Solution i Congcentration
Linearity Solution L1 0.0003500 mg/mL.
Linearity Solution L2 0.003500 mg/mL.
Linearity Solution L3 0.07000 mg/mL

Linearity Solution L4
Linearity Solution L& 0.2630 mg/mt.

Linearity Solution L6 0.3500 mg/mL

0.1750 mg/mL

PQ Tes_( Column; C8 {USP L7) Packing

Date Qualificalion G

by Chemical Solutions

Copyright 2012
Date Qualification Started: 4/22/2012
I 41222012
HPLC Instrumentation Information:
System Identifier| HPLC # Commants:

Project No,|Enter Project Number
S0P Reference|Enler SOP reference

Enter any comments about the
qualification here if desired. Header

Logbook Ref|Enter any logbook

Seq No. [Enter any sequence references

will appear on every
pags.

Comments;

Component: Serial No,
Pumy Enter module serial number
Detector Enter module serial number

Enter module serial number

Comments, e.g. model number

A p
Column Qven

Enter module serial number

Detector Sensitivity Results Summary

ltem No: 75008-7.59 Degasser Enter module serial number
Serial No: M10-ST09-xxx
Intemal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 76 mm to describe your system.
Particle Size (um): 5pum
Detector Response Linearity: Performed 4/22/2012
Injction Volume Used for Linearity:
dul
Conc (mg/mL} Area Peak Helght

Solution: {from PQ Kit CoA) Peak Area: Residuals Helght (mAU) Residuals

L {0.1%) 0.0003500 .~ 433 .. -13.07~ 1.76 - -7.64 »

L2 (1.0%) 0.003500 48.62 ~ -12.007 17.28 <~ -7.23<

L (20%) 0.07000 o~ 980,10 = 6.94 < 347.80 .- 4,43

L4 (50%) 0.1750 . 2443.20~ 28,187 863.40 ~ 16.65 #°

L (75%) 0.2630 & 3640.80 19307 1280.80° 11.98 -~

L6 (100%) 0.3500 e 4785.10 -30.35 1667.90 <~ -18.08

Linearity Results Summary. Peak Area; Peak Height;

Slope: 1372244 479502
intercept: 12.59 42,07 @ 95% Cl 7.72 £24.84 @ 95%Cl -
R: 0,99894 0.99982
R42: 0,99987 ” 099963
Acceptance Limit for R2 (Area): 20.999  ~
Conclusions of Delector Area Linearity @ 273 nm: MEETS NOTE: Detector Linearity graph autoscales -

Residuals graph (below) must be manually re-scaled on Y axis to show
desired levet of detail. Right click on Y-axis and click on “Format Axis”
set scale to encompass residuals values from results above,

Detector Sensitivity and Detectability for Caffeine @ 273 nm Detector Area Linearity Residuals
SIN for L1 429 - 50
System Sensilivity 598.4 mAu/ug » 40
LOD @ S/N = 3 for Calfelne 0.20 ng Caffelne = 30 4 .
” 20 *
Acceptance Limit for LOD: § 18 . ’
kel - T T T T T 1 T ‘ b
Gonelusions for Detector Sensitivity: 8 005 040 015 020 026 030 035 040
-20
-30 *
Dynamic Linear Range (Based on Peak Helghts) -40
.50 L
c [ Detector is linear to 1668 mAU with <5% Error - Concentration (mg/mL)
Detector Linear Dynamic Range ;/ Detector Quantitative Linearity
o Height @ 273 nm Area @ 273 nm
2000 6000 ——- : -
1800 4
-~ = 4
1600 o 5000 .
w1400 | 7 /
g 000 E
© 1200 g 4000 -
L <
I 1000 - = 3000 /
¥ 800 § .
1] o /
& 600 2000 § /
400 1 1000 1 -
/
200
0 . ; . . . , . 0 4»/ : : ; . r et
000 006 040 045 020 025 030 035 040 0.00 005 010 015 020 0256 030 035 040
Concentration (mg/mL) Concentration (mg/mL.)
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Sheet: Carryover

Date Printed 5/22/2012

[HPLC Performance Qualification System - High Speed

rev 7.07
412212012
Company/Lab 1D:
e ]
Performance Qualification Solution Information:
Certificate Lot No. 11209A
Soln Exp. (Month-Year): Dec-2013
Solution Congentration

Linearity Solution L1
Linearity Solution L2

0.0003560 mg/mL
0.003500 mg/mlL.

Linearity Solution L3 0.07000 mg/mt.
Linsarity Solution L4 0.1760 mg/mL
Linearity Solution L5 0.2630 mg/mL
Linearity Solution L& 0.3500 mg/mL

PQ Test Column: C8 (USP L7) Packing

Item No: 75008-7.5P
Serial No: M10-8T09-xxx
Internal Dlameter (mm): 4.6 mm
Length (mm): 76 mm
Particle Size (um); 5pum

Date Qualification Slarted:
Dale Qualification Ci

412212012
4/22/2012

HPLC Instrumentation Information;

Syslem {dentifier

by Chemical Solutions
Copyright 2012

HPLC #

Comments:

Profect No,
SOP Reference
Logbook Ref|

Enter Projecl Number
Enter SOP reference

Enter any comments about the
qualification here if desired. Header

Enter any logbook

will appear on every

Seq No.!Enter any sequence references page.
Component; Serial No. Comments:

Pumj Enter module serial number Comments, €.9. model number
Deteclor Enter module serial number

Autosampler Enter module serial number

Column Oven Enter module serial number

Degasser Enter module serfal number

Enter Others add or delete components

to describe your system.

Injector Carryover:

Area of L6 Solution (from Linearity):| 4785,10 g

Performed 4/22/2012

MP Blank Area @Caffeine IR:[ Area:

L

% Carryover: |

1st Blank Injection - For %Carryover{ 0.564 |

0.012% [

A

] Criteria: <0.10% |
Conclusions of Autosampler Carry-Over| MEETS

Carry-Over Test Conditions:
Needle-Wash?

N _NoWash |~
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Sheet: Autosampler Vol Linearity Date Printed 5/22/2012
HPLC Performance Qualification System - High Speed
rey 7.07 by Chemical Solutions
412212012 Copyright 2012
Company/Lab [D: Dale Qualification Sianed:
Analyst:[analyst | Date Qualificalion Completed: 4/22/2012
Performance Qualification Solution Information: HPLC Instrumentation Information:
Certificate Lot No, 11209A System Identifier{HPL.C # Comments:
Soln Exp. (Month-Year): Dec-2013 Project No.,|Enler Project Number Enter any comments aboul the
Soluflon Concentration SOP Reference|Enler SOP reference qualification here if desired. Header
Linsarity Sofution L1 0.0003500 mg/mt. Logbook Ref|Enter any logbook r ion will appear on every
Linsarity Solution L2 0.003500 mg/mt. Seq No.|Enter any sequence references page.
Linearity Solution L3 0.07000 mg/mL Component: Serial No. Comments:
Linearity Solution L4 0.1760 mg/mL Pump Enler module serial number Comments, e.g. model number
Linearity Solution L5 0.2630 mg/mL. Detector Enler module serial number
Linearity Solution L6 0.3500 mg/mL Aut I Enter module serial number
PQ Test Column: C8 (USP L7) Packing Column Oven Enter module serial number
Item No: 76008-7.5P Degasser Enter module serial number
Serial No: M10-ST09-xxx
Internal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 75 mm to describe your system.
Parlicle Size (um): 5 pm

Autosampler Infection Volume Linearity:

Linearity Solution Used:
[¥] C { 0.0035 mgImL

/ Performed 4/22/2012

Delivered
Accuiracy as
Injection Avg. Response Residuals % of
Volume uL: Peak Area Factors Values 2nd inj Vol
5ul 24,35 , 34786 0.07 . 99.7%,
25 ul. 122.08 34880 + -0.12. 100.0 %~
50 uk 24435~ 34907 -0.25 100.1%
75 ul. 367.627 35011 061~ 100.4% ~
100 ul. 489.10 ~ 34936 .- 031 100.2% *
Slope: 4.896 (Note: If these results will not calculate, and all concentrations and areas are filled
Intercept: -0.20 1.1 @95%Cl in, check that the MS Excel Analysis Tool Pack is loaded, in the Tools menu, under Add-ins...)
R: 1.00000
R%: 1.00000

Acceptance Limit for R
NOTE: Volume Linearity graph autoscales -
Reslduals graph (below) must be manually re-scaled on Y axis to show
Conclusions of Injection Volume Linearity:[_____MEETS ] desired level of delail. Right click on Y-axis and click on "Format Axis”

set scale to encompass residuals values from results above.

Autosampler Injection Volume Linearity Autosampler Injection Volume Linearity Residuals

Peak Area
Residuals
>

¢
-1 20 40 80 80 100 120

120 -5 e
Injection Volume {uL)

Injection Volume {ul)
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Shesl: Gradient

Date Printed 5/22/2012

HPLC Performance Qualification System - High Speed
rev7.07 by Chemical Solutions
4/22/2012 Copyright 2012
Company/Lab |D: Date Qualification Started: 4/22/2012
Analyst:[analyst | Date Qualification Comp : 412212012
Performance Qualification Solution Information; HPLC Instrumentation Information:
Certificate Lot No, 11209A System Identifier]HPLC # Comments:
Soln Exp. (Monlh-Year): Dec-2013 Project No.|Enter Project Number Enter any comments about the
Solution Concentration SOP Reference |Enter SOP reference qualification here if desired. Header
Linearily Solution L1 0.0003500 mg/ml. Loghook Ref|Enter any logbook reference information will appear on every
Linearity Solution L2 0.003500 mg/mL Seq No. |Enler any sequence references page,
Linearity Solution L3 0.07000 mg/mL Component: Serial No. Comments;
Linsarity Solution L4 0.1750 mg/mL Pumy Enter module serial number Comments, e.g. model number
Linearity Solution L5 0,2630 mg/mL Detector Enter module serial number.
Linearity Solution L6 0.3500 mg/mL Aul £ Enter module serial number
PQ Test Column: C8 {USP L7) Packing Column Qven Enter modute serial number
Item No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-ST09-xxx
Intemal Dlameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 76 mm to describe your system.
Paricle Size {um): 5 um
HPLC Gradient Accuracy and Dwell Volume: Performed 4/22/2012
GRADIENT DWELL VOLUME: . o !
Example Gradient Qualification Profile
Retention Time of Uracil 0.47 min_~ .
arent Time of gradient onset, 1.08min_~ 100 100% height
Gradlent Dwell Vojume: 1.22mL 90% height
90 4 10 min
Acceptance Limit Gradient Dwell Volume: 80 - Linear
70
Conclusions of Gradient Dwell Volume: RECORD ‘E" 60
£ 60 'E AB* cB* brs* %B*
R 409E [ 5min step)
3018/ @10% &9h% B
20 48/ 2 min trangition
b T0% heighl
0 10 20 30 40 50 60
GRADIENT ACCURACY: Time
Pump/Solenoid Combination: Helghts of Gradient Steps at nominal solvent deliveries of 10% and 90%
100% B* Height: 247.607 mAU
10% 90% Height Units
Combination A/B* 4.37 0.60 mAU
Combination G/B* .05 7 3.10 mAU
Combination D/IB* 5.36 2.50 mAU
Solvent Delivery Acceptance Criteria for Each Gradlent Step:
% Delivery Error Specification:
2% -
% Delivery and %Error
Solenold in Pump/Solenoid Combination 10%B 90%B Conclusions Q/’/”
Solencid A in Gombination A/B* 9.8%8B Delivered -0.2% Error” 9.1%8B Delivered -0.9% Error MEETS
Solenoid C in Combination C/B* 10.1%8 Delivered 0.1% Error ~ / 0.1%B Delivered 0.1% Error MEETS
Solenoid D in Combination D/B* 10.2%B Delivered 0.2% Error / 9.9%B Dslivered -0.1% Error 7 MEETS
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Shest: Wavelength Accuracy

Date Printed 6/22/2012

HPLC Performance Qualification System - High Speed

rev 7.07
412212012

Company/Lab ID:[Company > |
Analyst:[analyst_ |

Performance Qualification Solution Information:

Date Qualification Started: 4/22/2012

Date Qualification Compl

41222012

HPLC instrumentation tnformation;

by Chemical Solutions
Copyright 2012

Certificate Lot No. 11209A System {dentifierfHPLC # Comments;
Soln Exp. {(Month-Yearn): Dec-2013 Prolect No.|Enter Project Number Enter any comments about the
Solution i Concentration SOP Referencs|Enter SOP reference qualification here if desired. Header
Linearity Solulion L1 0.0003500 mg/mL. Logbook Ref|Enter any loghook reference Information will appear on every
Linearity Solution L2 0.003500 mg/mL Seq No. Enter any sequence references pags.
Linearity Solution L3 0.07000 mg/mL Component: Serial No. Comments;
Linearity Solution L4 0.1750 mg/mL Pum: Enter module serial number Comments, 6.9. mode! number
Linearity Solution L& 0.2630 mg/mL Detector Enter module serial number
Linearity Solution L6 0.3500 ma/mL Autosampler Enter module serial number
PQ Test Column; C8 {USP L7) Packing Column Oven Enter module serial number
ltem No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-STO9-xxx
{nternal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm); 75 mm to describe your system.
Parlicle Size (ym): __5um

Detector Wavelength Accuracy - Primary Standard (Holmium Oxide) and Secondary Standard (Caffeine);

Performed 4/22/2012
Nominal NIST Wavelength {nm) Wavelength Found (nm) Error (nm} Method Used
41 nm 41 om_# 0 DAD
78 nm_# 78 nm 1] DAD
61 am _; 81 nm_ 0 DAD
451 om &~ 451 om ~ 0 DAD
641 nm [ 641 nm ~ 1] DAD
Nominal Caffeine Wavelength (nm) Wavelength Found (nm) Error (nm} Method Used
205 nm_~ 204 nm 1 DAD
273 nm 273 nm_~~ 0 DAD
Wavelength Regression Results: Slope = 1.001 /
Y Intercept = -0.5 nm .
R = 1.00000
Detector Wavelength Accuracy
from W: gth Calibration Soluti
700
(nm):[——_[e = 650 Slope = 1,001 P
Slit Width (nm): 0nm . 600 ¥ Intercapt = -0.6 nm -~
2 £ 550
Enter Acceptance Limit +/- nm; 3nm - ] R = 1.00000
3 500 :
Conclusions of Wavelength A y MEETS - ‘é 50
2
g -
Acceptanco Criterla: g 350 &
Consult instrument manual
Set at +/- 1/2 of Bandwidth if known 300
or +/- 3 nm as per proposed USP specs 250 -
({see USP Forum Vol 31(6), Nov-Dec 2005, p. 1685) /°
200 M —
00 250 300 30 400 450 S0 S50 600 650 700
NIST Wavelength {om)

FYI Only: Extrapolation of Wavelength Accuracy to Spectral Limits 200 - 700 nm

Exirapolated Wavelength Accuracy:

Expected Accuracy @ 200 nm:
Expected Accuracy @ 360 nm:
Expected Accural

Extrapolated Extrapolated
Wavelength: Error nm
200 0nm
360 ~ 0nm
700 nm: 700 0nm
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Sheet: Certificate

Date Printed 6/21/2012

HPLC Performance Qualification System - High Speed

rev 7,07 by Chemical Solutions
4i22/2012 Company/Lab ID:{Company ID Date Qualification Started: 4122{2012 Copyright 2012
More 1D Date Quali ion Completed: 412212012
Analyst:{analyst Qualification Expl Date: 4/30/2013
Performance Qualification Solution Information: HPLC Instrumentation information:
Certificate Lot No, 11209A System identifier|HPLC # Comments:
Soln Exp. (Month-Year): Dec-2013 Project No. [Enter Project Number Enter any comments about the
Sqlu(lon Concentration SOP Reference|Enter SOP reference quatification here if desired. Header
Linearity Solution L1 0.0003500 mg/mL Logbook Ref|Enter any logbook reference information will appear on every
Linearity Sofutfon L2 0,003500 mg/mL Seq No.|Enler any sequence references page.
Linearity Solution L3 0.07000 mg/mL Component: Serial No. Commsnis:
Linearity Solution L4 0.1750 mg/mL. Pump Enter module serial humber Comments, e.g. model number
Linearity Solution L5 0.2630 mg/mL Deteclor Enter module serial number
Linearity Solution L6 0.3500 mg/ml. A ! Enter module serial number
PQ Test Column: C8 {USP L7) Packing Column Oven Enter module serial number
ltem No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-ST09-xxx
Internal Diameter (mm}: 4.6 mm Enter Others add or delete components
Length (mm): 75 mm to describe your system,
Parlicle Size (ym): 5pm
CERTIFICATE OF QUALIFICATION FOR HPLC SYSTEM HPL ng oADMY o
RESEARCH ON
HPLC Performance Qualification Results Summary Table
Test Description: Resuits / Range: Spacifications: Meets/Falls? Test Date:
Pump:
Maximum Flow Rate Error: 3.4% +H-5% MEETS 412212012
Flow Stability (Tr drift over 10 Injections): 0.75% <1.0% MEETS 4122/2012
Maximum Gradient Delivery Error: -0.9% 2% MEETS 412212012
Gradlent Dwelt Volume: 1.22 mL Record NA 4/22{2012
Injector:
Precision {10 consecutiva injections): 0.14 %RSD ., £1.0% MEETS 41222012
Autosampler Injection Volume Linearity: ~ R42=1.0000 from 5 L to 100 pt/ 20.998 MEETS 412212012
% Carryover of Autosampler: 0.012% <0.10 % MEETS 412212012
Refrigerated Autosampler Temperature: 4.5°C min/max: 2°C /8°C MEETS 4/22/2012
Detector:
Wavelength Accuracy - Holmlum Oxlde: max. error 0 nm (241 - 641 nm) < +-3nm MEETS 412212012
Wavelength Accuracy - Caffelne: max. error 1 nm (205 - 273 nm) ¢ +-3nm MEETS 41222012
Detector Naise: 0.041 mAU ~ . Record NA 412212012
Detector Area Linearity: R*2=0.9999 (1.8 to 1668 mAU} - 20.999 MEETS 4/22{2012
Dynamic Linear Dynamic Range: 1668 mAU with <5% Error ~ Record NA 412212012
Column Oven: J
Temperature Accuracy: max error 1.5°C (20 - 80°C) - +H-5°C MEETS 4/22{2012
System Performance:
Extra-Column Band Broadening: gpL Record NA 412212012
System Sensitivity - Caffeine LOD: 0.20 ng Caffelne Record NA 4/22/2012
CONCLUSION: System HPLC # MEETS Qualification Criteria
Comments: Example Test Data for typical HPLC UV detector qualification.
Performed By: Reviewed/Approved By:

Date:

Date:
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Sheet: System Suitabllity

Date Printed 6/21/2012

HPLC Petformance Qualification System - High Speed

rev 7.07 by Chemical Solutions
412212012 Copyright 2012
Company/Lab ID: Date Qualification Started:
Analyst: Date Qualification Completed:
Performance Quallfication Salution Information: HPLC Instrumentation Information:
Certificate Lot No. 11209A Syslem Identifier|[ HPLC # Commenls:
Soln Exp. (Month-Year): Dec-2013 Prolect No.|Enter Project Number Enter any comments about the
Solution [ tration SOP Reference|Enter SOP reference qualification here If desired. Header
Linearity Sofutlon L1 0.0003500 mg/mL Logbook Ref|Enter any logbook reference information will appear on every

Linearity Solution L2 0.003500 mg/mb. Seq No.{Enter any sequence references page.
Linearity Solution L3 0.07000 mg/mL Component: Serial No, Comments:
Linearity Solution L4 0.1750 mg/mt. Pump Enter module seriat number Comments, e.g. mode! number

Linearity Solution L5 0.2630 mg/mL. Detectlor Enter module serial number
Linearity Solution L& 0.3500 mg/ml. Enter module serial number
PQ Test Cofumn: C8 {USP L7} Packing Column Oven Enter module serial number
item No: 75008-7.5P Degasser Enter module serial humber
Serlal No: M10-ST08-xxx
Intemal Diameter (mm); 46mm Enter Others add or delete components
Length {mm}: 75 mm to describe your system.
Particle Size (pm): 5pm

PRE-QUALIFICATION INSTRUMENT HARDWARE TESTS:

Flow Rate Qualification: Flow
Nominal Flow Flow Rate Calculated Flow Calculated Flow Error Concluslons of
Performed 4/22/2012 by a volumetric procedure Rate Setting: Founad: % Accuracy: % Error: Specification: _ Flow Accuracy:
Reference: LB# 1 p. 1 0.5 mL./min 0.50 mL/min 99.5 % -05% MEETS
1.0 miimin 0.99 ml/min 99.0 % -1.0% +H-5% MEETS
5.0 mbi/min 5.17 mL/min 103.4 % 34% MEETS
| Warnings: None ]
Column Oven Qualification: Column Column Oven .
Temperalure Oven Temp I Eror  Conclusit of
Perfonmed 4/22/2012 using Thermocouple/Thermometer Nominal Temperature Found: Error deg C: Specification; Oven Accuracy. 4
Model No: Cole Parmer DT-1 Digital Ther , SN: SNX 20deg C 21degC 1degC MEETS
40deg C 40deg C OdegC +-5°C MEETS
60 deg C 60 deg C OdegC MEETS
80degC 79deg C -2degC MEETS
Refrigerated Autosampler Qualification:
Temperature AS Temp AS Temp Emor Conclusions of
Performed 4/22/2012 using Thermocouple/Thermometer Nominal Temperature Found: Deviation dsg C: Spscification. AS Temp Acc:
Model No: , SN: SNXXXX, 4deg C I 4.5deg C 05degC | min/max: 2°C/8°C | MEETS
SYSTEM SUITABILITY: Performed 4/22/2012
Retention time, Efficlency and Resolution ;
System Suitabllity Limits: /
Parameter: Data obtained for Caffeine (peak #3): Lower Upper Conclusjon: 4
Retention Time 1.341 minutes 1.0 1.5 MEETS
Column Efficiency: 5440 theorelical plales 2,000 NA MEETS
Rs to Prior Peak 75 22,0 NA MEETS
Rs to Next Peak 5.7 22,0 NA MEETS
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Sheet: Nolse

Date Printed 6/21/2012

HPLC Performance Qualification System - High Speed

rev 7.07
412212012

Company/Lab ID:
Analyst:

Performance Qualification Solution Information:

Soln Exp. {Month-Year):

Certificate Lot No.

11209A
Dec-2013

Solution

Concentration

Linearity Solution L1
Linearity Solution L2
Linearity Solution L3
Linearity Solution L4
Lineatity Solution L5
Lineatity Solution L6

0.0003500 mg/mL
0.003500 mg/mL
0.07000 mg/mL
0.1750 mg/ml.
0.2630 mg/mL
0.3500 mg/mL

PQ Test Column: C8 (USP L7) Packing

Copyright 2012
Date Qualification Started: 4122/2012
Date Qualification Completed 412212012
HPLC instrumentation Information:
System Identifier[HPLC # Commenls:

Project No.|Enter Project Number
SOP Reference|Enter SOP reference
Logbook Ref|Enter any logbook reference
Seq No.|Enter any sequence references

Enter any comments about the

qualification here if desired. Header

information will appear on every
age.

| Component: Serial No. Commens:

Pump Enter module serial number’ Comments, e.g. model number
Detector Enter module serial number

AL | Enter module serial number

Column Oven Enter module serial number

:

by Chemical Solutions |

Item No: 75008-7.5P Degasser Enter module serial number
Sertal No: M10-8T08-xxx
Internal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 75 mim to describe your system,
Particle Size (um}): 5ym
ASTM Detector Dynamic Short-Term Noise: Performed 4/22/2012

File# used for evaluation: 001-0102

Detector/Data System Time Constant: 0.032

Peak-Peak Noise: 0.041 mAU @ 273 nm

Acceptance Limit for Noise:

Conclusions of Noise Determination:

RECORD




File: RAPQ Kit US Retail\Programs\Current\PQ_rev_7_07_DEMO

Sheet: Extra Column Volume Date Printed 6/21/2012
HPL C Performance Qualification System - High Speed 5 i
rev .07 by Chemical Solutions |, %%%
412212042 Copyright 2012 %@;‘) 7
Company/Lab ID: Date Qualification Started: 412212012 )
Anaiysl: Date Qualification Completed: 4122/2012
Performance Qualification Solution Information: HPLC Instrumentation Information:
) " Certificate Lot No. 11209A System |dentifier|[HPLC # Comments:
Soln Exp. (Month-Year): Dec-2013 Prolect No.|Enter Project Number Enter any comments about the
Solution Concentration SOP Ref: Enter SOP referen qualification here if desired. Header
Linearity Solution L1 0.0003500 mg/mL Logbook Ref|Enter any logboak reference information will appear on every
Linearity Solution L2 0.003500 mg/mL Seq No.|Enter any sequence references page.
Linearity Solution L3 0.07000 mg/mL Componeni: Serial No. Commenls:
Linearity Solution L4 0.1750 mgfmL Pump Enter module serfal number Comments, e.g. model number
Linearity Solution L5 0.2630 mgimL Detector Enter module serial number
Linearity Solution L6 0.3500 mg/mL Aulc Enter module serial number
PQ Test Column: CB8 {USP L7) Packing Column Oven Enter module serial number
Item No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-ST09-xxx
Internal Diameter (mm}): 4.6 mm Enter Others add or delete components
Length (mm): 75 mm to describe your system,
Particle Size (um): Spm
HPLC Extra-Column Volume: Performed 4/22/2012
Efficiency Method Used:
HPLC Extra-Column Volume Dispersion
Retention Time System 3.0E403 ¢ e
Compound: {minutes): Efficiency N: j
Peak 1 (10); 0.476 3416
Pask 2: 0.883 5230 2.5E403 N
Peak 3; 1.341 5440 By
Peak 4: 1.823 5570 BT 20E403
HPLC EC Volume (Bandwidth): gL $a
Disperslon Index (EC Volume Variance). 85 utr2 & §
True column efficiency: 5793 plates %= 1.5E403 -
Column reduced h: 2.6 > E
EX 10e+03
Typlcal Exira-Column (EC) Disperslon Values: <10ul = low EC volume 2 g
11-43 ul = Moderate EC Volume 5.0E+02
>B0ul = Excesslve EC Volume
Acceptance Limit HPLC Exira Column Volume: 0.0E+00 .
0.0E+00 5.0E+08 1.0E+07 1.5E+07
Vma2H(1+k)*2
Conclusions of HPLC Extra Column Volume: (Retention of Test Peaks)
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Sheet: Precision Date Printed 6/21/2012
HPLC Performance Qualification System - High Speed
rev7.07 by Chemical Solutions
412212012 Copyright 2012
Company/Lab iD: Date Qualification Started:
Analyst: Date Qualification Compl 412212012
Performance Qualification Solution Infermation: HPLG Instrumentation Information:
Certificate Lot No, 11209A System Identifier|[ HPLC # Cormments:
Soln Exp. (Month-Year): Dec-2013 Prolect No. | Enter Project Number Enter any comments about the
"__Solution Concentration SOP Reference |[Enter SOP reference qualification here if deslred. Header
Linearity Solution L1 0.0003500 myg/mL Logbook Ref|Enter any logboak refe ir ion vill appear on every
Linearity Solution L2 0.003500 mg/mL Seq No.|Enter any sequence references page.
Linearity Solution 1.3 0.07000 mg/ml. Component: Serial No. Comments:
Linearity Solution L4 0.1750 mg/mL Pump Enter module serial number Comments, e.g. model number
Linearity Solution L5 0.2630 mg/mL Detector Enter module serial number
Linearity Solution L6 0.3500 mg/mt. Enter module serial number
PQ Test Column: C8 (USP L7) Packing ' Column Oven Enter module serial number
{tem No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-5T09-xxx
Intemal Dlameter (mm): 4.6 mm Enter Others add or delete components
Length (mm}): 75 mm to describe your system.
Particle Size (um): S pm
Autosampler Injection Precision and Pump Stability: Performed 4/22/2012
Solution Used: Injection Volume: Autosampler !njecuon Area
L3 3l Precision
injection #: Ret. Time min. Caffeine Area -
Injection 1 1,334 982.60 1140 #
Injection 2 1.333 983,10 / 1090 | i
Injection 3 1.332 983.20 i [
Injection 4 1.334 983.40 / g1
Injection § 1.328 981,80 J g W) /
Injection 6 1.327 979.80 S 940 7
Injection 7 1.326 981.20 £ 80
Injection 8 1.325 980.10 o
Injection 8 1.325 979.90 840
Injection 10 1.324 981.30 790 v T v T v r r {
Average: 1.328 981.64 N » o o A ® ) Q
? S v 5 ? F & F ‘0(‘\
D & & & L L &L L L &
Minlmum: 1.324 979.80 \(\\0 \('\\@ \Q\'?' \(\@ \Q\Q' \,\\\@ \,\\\W \Q\'?' \<\\°‘ {\\qP
Maximum: 1.334 983.40 injection # A
Std. Dev. 0.004 1.403 '
A pler Injection Precision- Min as % of Avg: -0.19% - T
Max as % of Avg: 0.18 % 7 - - S - - -
:j:« % Spread (Max-Min/Mean'100): .37 % ! Retention Time Stability (Pump Flow Stability)
%RSD (Coefficient of Variation): 014 % Over 10 Injections

Acceptance Limit for Area Precision: 51.0 %RSD

1.7
Conclustons of A pler Precision: MEETS 18 e
E 15
£
b3 1'4 ! pe e + & 4 4
E 13 * —
Retention Time {Flow Rate) Stability: 5 12 1
S ]
Nin as % of Avg: 034% 5 M
Max as % of Avg: 0.41% 2 1.0
Flow Drift: 0.75% 0.9 . T v . T r ¢
%RSD: 0.28 % 0 A 5 o
Q&o(\ e(;\\é\ Q{;\\o(\ a‘J\\OQ m‘;\\O(\ q}\o(\ ek\oo 0‘;\\00 gé\o(\ 6\\0(\
SRR N N RO B -4
Limit for e Sedtiong T

A
Flow Rate Drift ((Max - Min}/Avg): s1.0%
Conclusions of Flow Rate Drift; MEETS
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Sheet: Detector Linearity

Date Printed 6/21/2012

HPLC Performance Qualification System - High Speed

Linearity Solution L6

0.3500 mg/mL

PQ Test Column: C8 (USP L7) Packing

Al

rev 7.07 by Chemical Solutions
412212012 Copyright 2012
Company/Lab ID: Date Qualification Staned:
Analyst:{analyst | Date Qualification Completed: 4/2212012
Performance Qualification Solution Information: HPLC Instrumentation Information:
"Certlficate Lot No, 11209A System Identifier[HPLC # Comments:
Saln Exg. gMonlh-YeaQ: Dec-2013 Project No. |Enter Project Number Enter any comments about the
i Concentration SOP Reference|Enter SOP reference qualification here if desired. Header
Linearity Solution L1 0.0003500 mg/mL Logbook Ref{Enter any logbook reference information will appear on every
Linearity Solution L2 0.003500 mg/mL Seq No.|Enter any sequence references page.
Linearity Solution L3 0.07000 mg/mL Component: ) Serial No. Comments:
Linearity Solution L4 0.1750 mg/mL Pump Enter module serial number Comments, e.g. model number
Linearity Solution L5 0.2630 mg/imL Detector Enter module serial number

Enter module serial humber

Colurmn Oven

Enter module serial number

Item No: 75008-7.5P Degasser Enter module serial number
Serial No: M10-ST09-xxx
Intemal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm); 75 mm to describe your system.
Particle Size {pm): 5 pm
Detector Response Linearity: Performed 4/22/2012
Injection Volume Used for Linearity:
BuL
Conc (ma/mt) Area Peak Helght
Solution. (from PQ Kil CoA} Peak Area. Residuals Height (mAU) Residuals
L1 (0.1%) 0.0003500 4.33 -13.07 1.76 -7.64
L2 (1.0%) 0.003500 48.62 -12.00 17.28 -7.23
L3 (20%) 0.07000 980.10 6,94 347,80 442
L4 50%) 0.1750 2443.20 29.18 863.40 16.56
L5 (75%) 0.2630 3640.90 19.30 1280.80 11.98
L6 (100%) 0.3500 4785.10 -30.35 1667.90 -18,08
Linearity Results Summary Peak Area: / Peak Height:
,f/ Fa
Slope: 13722.44 4795.02
Intercept: 12,59 £42.07 @ 95% CI 7.72 £24,84 @ 95% CI
R: 0.99994 0.99982 P
RA2: ’ 0.99987 0.99963" /
Acceplance Limit for R*2 (Area): 20,999
Conclusions of Delector Area Linearity @ 273 nm: MEETS NOTE: Detector Linearity graph autoscales -
Residuals graph (below) must be manually re-scaled on Y axis to show
desired level of detail, Right click on Y-axis and click on "Format Axis"®
set scale to encompass residuals values from results above,
Detector Sensitivity Results Summary
Detector Sensitivity and Detectability for Caffelne @ 273 nm Detector Area Linearity Residuals
S/N for L1 429 .
System Sensitivity 599.4 mAu/ug %
LOD @ S/ = 3 for Caifeine 0.20 nhg Caffeine 30 .
20 .
Acceptance Limit for LOD: 2 10 .
3 0 T v 3 e oy T
Conclusions for Detector Sensltivity: RECORD 'E -100: 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
& -20
-30 .
Dynamic Linear Range (Based on Peak Heights) .40
50 Lo
Conclusions: | Detector is linear to 1668 mAU with <5% Error 1
Congcentration (mg/mL)
Detector Linear Dynamic Range Detector Quantitative Linearity
Height @ 273 nm 7 Area @ 273 nm
6000 e
5000
P
E’ g 4000
o 4
z < 3000
£ £
] o
QO o
o 4 2000
1000
0 4 ) 0 . : e - -
000 005 010 015 020 025 030 035 040 0.00 0.10 0.20 030 0.40
Concentration (mg/mL) Congcentration (mg/mL)




File: RAPQ Kit US Relail\Programs\Current\PQ_rev_7_07_DEMO

Sheet: Carryover

Dale Printed 6/21/2012

Gof9

HPLC Performance Qualification System - High Speed

rev 7.07
4/22/12012

Company/Lab ID:

Solution

[Company® ]

Performance Quatification Solution Information:
Certificate Lot No,

Soln Exp. (Month-Year):

11209A
Dec-2013

Concentration

Linearity Sofution L1
Linearity Solution 1.2
Linearity Solution L3
Linearity Solution L4
Linearity Solution 1.5

0.0003500 mg/mL
0.003500 mg/mL
0,07000 mg/mL
0.1750 mg/mL
0.2630 mg/ml.

Linearity Solution L6 0.3500 mg/mL
e A . S U

PQ Test Column; €8 (USP L7) Packing

item No: 75008-7.5P
Serial No: M10-8T08-xxx
Intemal Diameter (mm): 4.6 mm
Length (mm): 75 mim
Particle Size (pm): Spm

Date Qualification Started:
Date Qualification Completed: 412212012

HPLC Instrumentation Information;

System ldentifier

by Chemical Solutions

Copyright 2012

HPLC #

Comments:

Project No.
SOP Reference
Logbook Ref
| SeqNo.|
Compongnf:

Enler Project Number
Enter SOP reference
Enter any logbook reference

Enter any sequence references

Enter any comments about the
qualification here If desired. Header
information will appear on every

page.

Serial No.

Comments:

Pump

Enter module serial number

Detector

Comments, e.g. model number

Enter module serial number

Enter module serial number

Column Oven

Enter module serial number

Degasser

Enter module serial number

Enter Others

add or delete components

to describe your system.

Injector Carryover:

1st Blank injection - For %Carryover: |

Area of L6 Solution (from Linearity): 4785.10

Performed 4/22/2012

/

MP Blank Area @Caffeine tR:] Area;

% Carryover:

0.564

0.012%

y

Criterla: <010 %

of AL Carry-Over: MEETS

Carry-Over Test Co
Needle-Wash? (Y/N):

nditions:

No Wash




File: R\PQ Kit US Retail\Programs\Current\PQ_rev_7_07_DEMO

Sheet: Autosampler Vo! Linearity Date Printed 6/21/2012

HPLC Performance Qualification System - High Speed

rev 7.07 by Chemical Solutions |
412212012 Copyright 2012
Company/L.ab ID: Date Qualification Started:
Analyst: Date Qualification Completed:
Performance Quallfication Solution Information: HPLC Instrum tion Information:
Certificate Lot No, 11209A System ldentifier|HPLC # Comments.

Soln Exp. (Month-Year): Dec-2013 Project No, |Enter Project Number Enter any comments about the

Solution Concentration SOP Reference|Enter SOP reference qualification here if desired, Header
Lineaity Solution L1 0.0003500 mg/ml. Logbook Ref|Enter any logbook reference Information will appear on every
Linearity Solution L.2 0.003500 mg/mL Seq No.lEnter any sequence references page.
Linearity Solution L3 0.07000 mg/mL Component. Serial No Lomments;
Linearity Solution L4 0.1750 mg/mL Pum Enter module serial number Comments, e.9. model number
Linearity Solution L5 0.2630 mgfmL Detector Enter module serial humber
Linearity Solution L6 0.3500 mg/mL I Enter module serial number

PQ Test Column: C8 (USP L7) Packing Column Oven Enter module serlal number
Htem No: 75008-7.5P Degasser Enter module serial number
Serfal No: M10-STO9-xxx
Internal Diameter (mm): 4.6 mm Enler Others add or delete components
Length (mm): 75 mm to describe your system,
Particle Size (um): 5 pm

Autosampler Injection Volume Linearity:

Linearity Solution Used:
L2

Performed 4/22/2012

Concentration: 0.0035 mg/mL

Deliversd
Accuracy as
Infaction Avg. Response Residuals % of
Volume ul.: Paak Area Factors Values 2nd Inj Vol
5ub 24.35 34786 0.07 99.7%

25Uk 122.08 34880 0.12 100.0 % 4

50 ul. 244.35 34907 -0.25 100.1%

75uL 367,62 35011 0.61 100.4%

100 ul. 489.10 34936 -0.31 100.2%

Slope: 4.896 {Note: If these results will not calcutate, and all concentrations and areas are filled
<0.20 +1.11 @ 95% €I in, check that the MS Exce! Analysis Tool Pack is loaded, in the Tools menu, under Add-ins...)

1.00000
1.00000

Acceptance Limit for R?:
NOTE: Volume Linearity graph autoscales -
Residuals graph (below) must be manually re-scaled on Y axis to show
desired level of detall. Right click on Y-axis and click on "Format Axis”
set scale to encompass residuals values from results above,

Conclusions of Injection Volume Linearity: MEETS

Autosampler Injection Volume Linearity Autosampler Injection Volume Linearity Residuals
600 - 5 ‘
500
3
g 400 “
< 300 IR M
] g ¥ 0 3
2 200 Ogﬂ; 4 20 40 60 80 100 120
100 - a
0 : . . . .
0 20 40 80 80 100 120 -5
Injection Volume {pL) Injection Volume (uL)
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Sheet: Gradlent

Date Printed 6/21/2012

HPLC Performance Qualification System - High Speed

rev 7.07 by Chemical Solutions
412212012 Copyright 2012
Company/Lab ID: Date Qualification Started: 412212012
Analyst; Date Qualification Completed: 412212012
Performance Qualification Solution Information: HPLC Instrumentation information:
) Certificate Lot No. 11209A System Identifier|HPLC # Comments:
Soln Exp. {Month-Year): Dec-2013 Project No. |Enter Project Number Enter any comments about the
Solution ’ Concentration SOP Reference|Enter SOP reference qualification here if desired, Header
Linearity Solution L1 0.0003500 mg/mL. Loghook Ref|Enter any logbook reference information will appear on every
Unearity Solution 1.2 0.003500 mg/mL Seq No.|Enter any sequence references page.
Linearity Solutlon L3 0.07000 mg/mbL Component: Serial No. Comments:
Linearity Solution L4 0.1750 mg/mL Pump Enter module serial humber Comments, e.g. model number
Linearity Solution L5 0.2630 mg/mL. Detector Enter module serial number
Linearity Solution L& 0.3500 ma/mb Autosampler Enter modute serial number
PQ Test Column: C8 (USP L7) Packing Golumn Oven Enter module serial number
Item No: 75008-7.5P Degasser Enter module serial number
Serlal No: M10-8T08-xxx
Internal Diameter (mm): 4.6 mm Enter Others add or delete components
Length (mm): 75 mm to describe your system.
Particle Size (um): 5pm
HPLC Gradient Accuracy and Dwell Volume: Performed 4/22/2012
GRADIENT DWELL VOLUME: . " B
Example Gradient Qualification Profile
Retention Time of Uracit: 0.47 min
Apparent Time of gradient onset: 1.08 min 100 100% height ]
Gradient Dweli Volume: 1.22 mb 20 90% height
Acceptance Limit Gradient Dwell Volume: gg
Conclusions of Gradient Dwell Volurne: RECORD a 60 -
£ 501 [ —ue]
a, . SIUBEVRE
< 40 5 min stefs
30 @10% &9
20 2 min trangition:
b 70% height
0 20 40 60
Time
GRADIENT ACCURACY: - . e -
Pumpl/Solenold Combination: Helghts of Gradient Steps at nominal solvent deliverles of 10% and 90%
100% B* Height: 247.60 mAU
10% - 90% Height Units
Combination A/B* 24,377 220.60 mAU 7
Combination C/B* 25.05 223.10 ° mAU
Combination D/B* 26.36 222,50 ~ mAU
Solvent Dellvery Acceptance Criteria for Each Gradlent Step;
% Delivery Error Specification:
2%
% Dellvery and %Error j /
Solenoid in Pump/Solenold Combination 10% B 90%B Conclusions
Solencid A In Combination A/B* 9.8%B Delivered -0.2% Error 89.1%B Delivered -0.9% Error MEETS
Solencid € In Combination G/B* 10.1%B Delivered 0.1% Error 90.1%B Delivered 0.1% Error MEETS
Solenold D in Combination D/B* 10.2%B Delivered 0.2% Error 89.9%B Delivered -0.1% Error MEETS




File: R:\APQ Kit US Retai\Programs\Current\PQ_rev_7_07_0EMO

Sheet: Wavelength Accuracy

Dale Printed 6/21/2012

HPLC Performance Qualification System - High Speed

rev7.07
412212092
Company/fLab iD:
Analyst:

Performance Qualification Solution Inf

analyst |

Date Qualification Started: 4/22{2012
Date Qualification Completed: 412212012

rmation:

Certificate Lot No,
Soln Exp. (Month-Year).

11209A
Dec-2013

Solution

Concentration

Linearity Solution L1
Linearity Solution L2
Linearity Solution L3
Linearity Solution L4
Linearity Solution LS

Linearity Solution L6

0.0003500 mg/mL
0.003500 mg/ml
0.07000 mg/mL
0.1750 mg/mL.
0.2630 mg/mL
0.3500 mg/mL

PQ Test Column: C8 {USP L7) Packing

{tem No: 75008-7.5P
Serial No: M10-8T09-xxx
Internal Diameter {mm): 4.6 mm
Length (mm}): 75 mm
Particle Size (ym): 5 pm

HPLC instrumentation Information:

System Identifier

Copyright 2012

HPLC #

Comments:

Project No.|Enter Project Number Enter any comments about the
SOP Reference|Enter SOP reference qualification here if desired, Header
Loghook Ref|Enter any logbook reference information will appear on every
Seq No.|Enter any sequence references page.
Compenent: Serial No. Comments:
Pump Enter module serial number Comments, .9. model number
Detector Enter module serial number
Autosampler Enter module serial number
Column Oven Enter module sertal number

Degasser

Enter module serial number

Enter Others

add or delete componenls

to desciibe your system.

Detector Wavelength Accuracy - Primary Standard (Holmium Oxide) and Secondary Standard (Caffeine):
Performed 4/22/2012
Nominal NIST Wavelength (nm) Wavelength Found (nm) Error (nm) Method Used
241 nm 7 _24tom 0 DAD
278 nm 278 nm 0 DAD
361 nm 361 nm i 0 DAD
451 nm . 451 nm 0 DAD
641 nm ;641 nm "] DAD
Nominal Caffelne Wavelength (nm) Wavelength Found (nm) Error (nm} Method Used
205 nm ¢ 204 nm 1 DAD
273 nm 273 nm 9 DAD
Wavelength Regression Results: Slope = 1.001
Y Intercept = -0.5 nm —_
R = 1.00000
Detector Wavelength Accuracy
from Wavelength Calibration Solution
700
Randuwidif nm):r"—a—‘l 650 Slope = 1,001 o
Slit Width (nm):{ 0nm 600 Y Intercept = -0.5 nm
T ss0
Enter Acceptance Limit +/- nm: I_:E] < =
P I R = 1.00000 )
Concluslons of Wavelength Accuracy: MEETS & 450 Y
£ e &
£ E
£ /
Acceptance Criterla: H 150 &
Consult instrument manual H
Set at +/- 1/2 of Bandwidth if known 300
or +/- 3 nm as per proposed USP specs 250 /l
{ses USP Forum Vol 31(6), Nov-Dec 2005, p. 1685) /
200 W - . . e R .
200 250 300 350 400 450 500 550 600 650 700
NIST Wavelength (nm)
FYI Only: Extrapolation of Wavelength Accuracy to Spectral Limits 200 - 700 nm
Extrapolated Extrapolated
Wavelength: Error nm
Expected Accuracy @ 200 nm: 200 0 nm
Expected Accuracy @ 360 nm: 360 0 nm
Expected Accurac! 700 hm: 700 0nm




