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FOREWORD

Effivalidation 3.0is designed to meet the requirements and needBesfing and Calibration laboratories
accredited according to the EN ISO/IEC (25:2001 standard, arttie needs of Quality Control laboratories
operating under regulatory GxP environments. The software enables users émglearry out validations of
analytical (microbiological) methods, to evaluate idtdroratory comparison studies, to develop and use
calibration models, to develop and maintaiontrol charts, to determine uncertainties of analytical results, to
handle electronic records of the laboratory (Book of Samples, Book of Specifications, Book of Equipment, Book
of Documents, Book of Deviations, Book of Contacts, Book of Reference étimdBook of Chemicals and

Book of Volumetric Solutions) and to meet the 21 CFR Part 11 requirements.

Effivalidation 3.0 is complianceeady and offers a high Level of software validation and quality as it was
designed and developed under a Developméiet Cycle process (General Principles of Software Validation,
Final Guidance; GAMP 4: Guide for Validation of Automated Systems). It conforms to the Electronic Records
and Electronic Signatures Final Rule (21 CFR Part 11) including automatic Audit Tradssoftware is
supplied with accompanying documentation, Fenctional Specificatiorfor computer systemdnstallation
Qualification (IQ) and Operational Qualification(OQ) procedures/documents #@® basis for an ongoing
qualification process andith Book of Reference Exampligsprinted and electronic form (on the installation
CD).

The following standards and interpretation guides are the main documents used to de\Efibpaldation 3.0
software:

- Validation of analytical (microbiological) medds: EN ISO/IEC 1025, ICH, USP, FDA and Eurachem
guides

- Inter-laboratory Comparison: ISO 5725

- Control Charts: ISO 8252

- Calibration Models: ISO 8466,-2

- Uncertainties of analytical results: Eurachem/CITAC Guide

- Electronic Records: 21 CHRart1l, EN ISO/IEC 1025

- Software Validation: General Principles of Software ValidatlelbA i CDRH; GAMP 4: Guide for Validation
of Aut omated Systems, | SPE; Good Practices for Compu
PIC/S.

This User's Guia describes how to work with the software, i.e. how to create a database of analytical (testing
and calibration) methods, enter data, calculate results, handle graphs, print and export data/results/graphs to other
applications, etc. Th&Jsers Guide does ot give details on the statistical algorithms implemented in the
software. To learn more about these methods, users are advised to consult international standards and guides by
ISO, ICH, FDA, EPA, IUPAC, AOAC, Eurachem, etc.

The following notation is ugkthroughout the software and documentation:
1 Window and tab names awederlined
1 Commands are displayeditalics (commands from menu or icons)
1 Data to be entered and Results obtained are displayzddn

The authors declare they are not responsdilber for damage resulting from incorrect application of the
software or from interpretation of results. These are responsibilities of the final software user.

The authors hope that with the softwdéiValidation 3.0users will successfully validaténeir analytical
methods, evaluate intégboratory comparisons, construct calibration models, establish control charts, estimate
uncertainties of analytical results and will have a positive experience with the electronic record books. The
outcome of the dtware implementation should be a redutikdlihood of norcompliance during accreditation

or GxP inspection and improved operational performance and reduced costs

Comments from software users are welcome and will be considered for further implementagpgrades and
new versions of the software.

EffiChem
http://www.effichem.com Lysice 5 5. 2010
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CHAPTER

GENERAL |NFORMATION

This chapter contains:

A Contact information
A Brief description of the softwar

A Summary of | SO/IEC 17 025:2001 requirements:

and Calibration Laboratoriesd regarding the
Validation of software

A Summary of requirements foQuality Control laboratories operating under regulatory GxP
environmentsregarding the method validation, software validation and electronic records and
signatures.

Hardware requirements, delivery details, installation and getting started information are inclGtegter 2.
Note:the contents of thi$Jser's Guideoverlap with the Help and Instructions included in the software.

1.1CONTACT INFORMATION

Post address: EffiChem
Lesnz 593
679 91 Lysice
Czech Republic

Telephone: +420 516 473 304
Fax: +420 516 473 304
Mobile: +420 606 714 974
E-mail: effichem@effichem.com

salegeffichem.com
support@effichem.com

Web: http://www.effichem.com

1.2 BRIEF DESCRIPTION OF THE SOFTWARE

Effivalidation 3.0is databaseoftware designed to:

V Plan and evaluate validation§ analytical (chemical and microbiological) methods and to archive data
and validation results (in accordance wEN ISO/IEC 17025:2001, ICH, USP and FDA, Eurachem
guides andD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, EJsevie
Amsterdam, 1997)

Develop and use calibration models (according to ISO 8466:1 and 2 Standard)

Develop andise control charts (ISO 82%8andard)

Determine uncertainties of analytical results (e.g. EURACHEM/CITAC Guide)

Evaluate intefaboratory comparists (ISO 5728 Standard)

Handle electronic records2] CFR Part 11:Samples and Results, Specifications, Equipment,
Deviations, Contacts, Reference Standards, Chemicals and Volumetric Solutions)

<K<K
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The software allows separate evaluation of (i) Exploratidyy=(ll and (iii) Retrospective validation of testing
methods and the evaluation of (iv) System Suitability tests and (v) Method Transfer data, recorded when
transferring method from a development to a receiving laboratory or from an approved to agdabimatory.

With respect to PhEur (European Pharmacopoeia) and FDA (Food and Drug Administration) requirements,
Effivalidation 3.0software enables users to validate analytical methods for pharmaceutical use, i.e. methods to
determine assay, impuritieguantitative/limit tests), physical parameters and identity. It also offers the
evaluation of HPLC characteristics (for System Suitability testing).

The choice of validation depends on several aspects: whether the method to be validated is nornmalized or
whether it is a new or a modified normalized method, etc. In addition, it also depends on the applic#ti®n, on
range of the method, on the goal of validation, etc.

The Interlaboratory Comparison module extends the possibilities of the (interadalption module by external
validation.

The basis of theeffiValidation 3.0software is a database of Analytical Methods, which theesubject of
Validation, Interlaboratory Comparison, Calibration, regulation by means of Control Charts and/or saibject
determination Uncertainties. The database is created by the user(s) and guarantees 100% traceability of all data
and results for users as well as auditospectors performing audit trials. Records in the database can be printed

or exported to othemgplications working in the Microsoft Windows environment.

Access to the database is managed by a system of Login Names and Passwords granted by the System
Administrator, developed to comply with 21 CFR Part 11.

All operations carried out biffiValidation 3.0are recorded ithe Global Audit Trials and History log sections
so that the System Administrator can trace back user interactions with the software.

The software is distributed in two language versions: English and Czech. User support is prpvitsthd of

the software Help, software Instructions and by the documentation, includingsténi's GuideUs er 6 s , Tut or i a
Book of Reference ExamplasdFunctional Specificationfor the computer system

1.3REQUIREMENTS OF THE ISO/IEC 17 025 STANDARD

1.3.1VALIDATION OF METHODS

The ISO/IEC 17 02%tandard definesalidation a s Theficonfirmation by examination and the provision of
effective evidence that the particular requirements for a specific intended use are fulfilledT he st andar
provides further explanation given below.

The laboratory shall validate nestandardized methods, laboratedgsigned/developed methods, standardized
methods used outside their intended range and amplifications of standardized methods to confirm that the
methods are fit for the intended use. The validation shall be as extensive as is necessary to meet the needs in the
given application or field of application. The laboratory shall record the results obtained, the procedure used for
the validation, and a stateant as to whether the method is fit for the intended use.

The range and accuracy of the values obtainable from validated methods (e.g. the uncertainty of the results,
detection limit, selectivity of the method, linearity, limit of repeatability and/orodhgibility, robustness

against external influences and/or cresensitivity against interference from the matrix of the sample/test
object) as assessed for the intended use shall be rel

NOTE 1: Validation includethe speciftation of the requirements, determination of the characteristics of the
methods,the comparison of the requirements with the values of the characteristics of the method, and a
statement on the validity.

NOTE 2: The techniques used tbe determination othe characteristics of a method should be one of, or a
combination of, the following: calibration using reference standards or reference materials, comparison of
results achieved with other methods, iAvoratory comparisons, systematic assessmenthef result,
assessment of the uncertainty of the results based on scientific understanding of the theoretical principles of the
method, and practical experience.
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NOTE 3: As method development proceeds, regular review is required to verify that the nbeddiefit are

still being fulfilled. Changing requirements requiring modifications to the development plan should be approved
and authorized.

NOTE 4: Validation is always a balance between costs, risks and technical possibilities.

1.3.2ESTIMATION OF UNCERTAINTIES

As far as theuncertainty estimationis concerned, ISO/IEC 17 025t andar d A fcailiration t hat
laboratory, or a testing laboratory performing its own calibrations, shall have and apply a procedure to estimate

the uncertaintyof measurement for all calibrations and for all types of calibrations The standard p
further explanation given below.

Testing laboratories shall also have and apply procedures for estimating uncertainties of measurement, except
when the test methodseglude such rigorous calculations. In certain cases it is not possible to undertake
metrologically and statistically valid estimations of uncertainty of measurement. In these cases the laboratory
shall at least attempt to identify all the components aertainty and make the best possible estimation, and
ensure that the form of reporting does not give an exaggerated impression of accuracy.

NOTE: In those cases where a weltognized test method specifies limits to the values of the major sources of
uncertainty of measurement and specifies the form of presentation of calculated results, the laboratory is
considered to have satisfied this clause by following the reporting instructions.

When estimating the uncertainty of measurement, all uncertainty cemysovhich are of importance in the
given situation shall be taken into account using accepted methods of analysis.

NOTE 1: Sources contributing to the uncertainty include, but are not necessarily limited to, the reference
standards and reference matdgaused, methods and equipment used, the environmental conditions, the
condition of the item being tested or calibrated and the operator.

NOTE 2: The predicted lorgerm behavior of the tested and/or calibrated item is normally not taken into
account whemstimating the measurement uncertainty.

NOTE 3: For further information see ISO 5725and the Guide to the Expression of Uncertainty in
Measurement (see bibliography).

1.3.3SOFTWARE VALIDATION

The ISO/IEC 1025standard states thalthen compute or automated equipment are used for the acquisition,
processing, recording, reporting, storage or retrieval of test or calibration data, the laboratory shall ensure
that:

a) computer software developed by the user is documented in sufficient detail ttdly stalidated or
otherwise checked as being adequate for use:

b) procedures are established and implemented for protecting the integrity of data; such procedures shall
include, but not be limited to, integrity and confidentiality of data entry or colledtiata storage, data
transmission and data processing;

c) computers and automated equipment are maintained to ensure proper functioning and are provided
with the environmental and operating conditions necessary to maintain the integrity of test and
calibration data.

NOTE: Commercial software (text editors, databases, statistical software) in general use within its designed
application range may be considered sufficiently validated.
Configuration and modifications of the software should be validated.

Detailedinformation regarding software validation can be found in:
- GAMP 4: Guide for Validation of Automated Systems, ISPE, December 2001
- General Principles of Software Validation; Final Guidance for Industry and FDA Staff:iFODBRH,
11.1. 2002
- Good Practices fo Computerized Systems in Regulated #fAGXPc
2002.
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1.34 EQUIPMENT AND LABCRATORY

The ISO/IEC 17 025:2001 standard states tiae laboratory shall be furnished with all items of sampling,
measurement and test equipmeguired for the correct performance of the tests and/or calibrations (including
sampling, preparation of test and/or calibration items, processing and analysis of test and/or calibration data).
In those cases where the laboratory needs to use equipnmside its permanent control, it shall ensure that the
requirements of this International Standard are met.

Equipment and its software used for testing, calibration and sampling shall be capable of achieving the accuracy
required and shall comply with sgiéications relevant to the tests and/or calibrations concer@dibration
progranmesshall be established for key quantities or values of the instruments where these properties have a
significantaffect on the results. When received, equipment, indjuidiat used for sampling, shall be checked to
establish that it meet s t he | aboratoryos specificat
specifications, and shall be checked and/or/ calibrated in accordance with measurement traceabibtydefor

Equipment shall be operated by authorized personneltokfate instructions on the use and maintenance of
requirement (including any relevant manuals provided by the manufacturer of the equipment) shall be readily
available for use by the appropte laboratory personnel.

Each item of equipment used for testing and calibration and significant to the result shall, when practicable, be
uniquely identified.

Records shall be maintained of each item of equipment significant to the tests and/ottioakbparformed.
The records shall include at least the following:
a) identity of the item of equipment;
b) manufacturerés name, type identification, and s
c) checks that equipment complies with the specification;
d) currentlocation, where appropriate;
e) the manufacturerds instructions, if avail abl e,
f) dates, results and copies of reports and certificates of all calibrations, adjustments, acceptance
criteria, and due date of next calibration;
g) mainenance carried out to date and the maintenance plan;
h) damage, mal function, modification or repair to |

The laboratory shall have procedures and have an established plan for safe handling, transport, storage, use
and maintenance of measuriequipment to ensure proper functioning and in order to prevent contamination or
deterioration.

1.4AREQUIREMENTS OF PH.EUR. AND USP

1.4.1VALIDATION OF METHODS

Several pharmaceutical guides were published regarding the analytical methotiovalitlae most important

ones are:

ICH-Q2 A fAText roofAnaidaliPdbedureo

ICH-Q2B fVal i dat i Rrocedores: Methagdlogyt i ¢ a |

CDER fiReviewer Guidance: MWatlHhaddad i on of Chromatogr
CDER fAiSubmitting Sampil eMetamdd Avial ydatiadbndata fo

CDER Draft AAna&l wtnidc Met Poac &Galii@ati ono

CDER #aBiadytical Method Validation for Human Studi
USP: AValidation of Compendial Methodsd (current

= =4 -4 _a_a_a_-2

In the pharmaceutical industry, every analytical methedduin the process of a drug registration must be
validated and the validation documented by results. For chromatographic methods, system suitability tests must
be developed. Methods used to control cleaning validation, dissolution testing and stadiility teust be
validated accordingly.

Validation of a method is a procedure that follows after the method development and optimisation. It consists of
verification and documentation that the method is suitable for the intended use.

Typical validation charmeristics include: Precision (Repeatability, Intermediate Precision, Reproducibility),
Accuracy, Selectivity/Specificity, Limit of Detection and Limit of Quantification, Linearity and Range, and
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Robustness. Depending on the intended use of the methay,(aspurities, identity, physical parameters)
PhEur and USP recommends evaluating validation characteristics based on the following table:

Validation parameter Category
Assay Impurities Physical Identity
Quantitatively Limit test parameters

Pregsion + + * + -
Accuracy + + * * -
Selectivity/Specificity + + + * +
Limit of detection - + * -
Limit of quantification - + - * -
Linearity + + * -
Range + + * * -
Robustness + + + + -

Parameter indicated + are required, parameters indicated bmrequired.

1.4.2VALIDATION OF SOFTWARE

Requirements for software validation in the pharmaceutical industry are specified in the guitteefromd and

Drug Administration (FDA): fiGener al Pridustrygntt €D®A of Sof
St af f & CORHIOAL. 2002.

This guide states thafny software used to automate any part of the device production process or any part of
the quality system must be validated f ogonfitmhtenby nt en d e «
examination and provision of objective evidence that software specifications conform to user needs and intended
uses, and that the particular requirements implemented through software can be consistently Y(dfitiation

typically includes evidence that all software requirements have been implemented correctly and completely and
are traceable to system requirements.

Software has to be validated throughout the entire software life cycle model, which typically includes the
following (Geneal Principles of Software Validation; FDA):

Quality Planning (the management)

System Requirements Definition

Detailed Software Requirements Specification

Software Designs Specification (future structure)

Construction or Coding (implementation of requirenseto the source code)

Testing (integration and testing to confirm compliance with the specification)

Installation (testing of the installed version in the-eisér environment)

Operation and Support

Maintenance (upgrade, replacement of components, etc.)

Retirement

= =488 _8_98_42_42_42_-2_-2

Verification, testing, and other tasks that support software validation occur during each of these activities.

1.4.3ELECTRONICRECORDSAND SIGNATURES

Requirements regarding Electronic Records and Signatures highlighted by the Final RIF® Part 11The

final rule provides criteria under which FDA will consider electronic records to be equivalent to paper records, and
electronic signatures equivalent to traditional handwritten signatures. Part 11 (21 CFR part 11) applies to any qager re
required by statute or agency regulations and supersedes any existing paper record requirements by providing that
electronic records may be used in lieu of paper records. Electronic signathielsmeet the requirements of the rule will be
considerd to be equivalent to full handwritten signatures, initials, and other general signings required by agency
regulations.

Section 11.2 provides that records may be maintained in electronic form and electronic signatures may be used in lieu of
traditional sighatures. Records and signatures submitted to the agency may be presented in an electronic form provided the
requirements of part 11 are met and the records have been identified in a public docket as the type of submission the agency
accepts in an electrooiform. Unless records are identified in this docket as appropriate for electronic submission, only
paper records will be regarded as official submissions.

Section 11.3 defines terms used in part 11, including the terms: Biometrics, closed systemsteperdigital signature,
electronic record, electronic signature, and handwritten signature.

Section 11.10 describes controls for closed systems, systems to which access is controlled by persons responsible for the
content of electronic records on thatssgm. These controls include measures designed to ensure the integrity of system
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operations and information stored in the system. Such measures include: (1) Validation; (2) the ability to generate accurate
and complete copies of records; (3) archival potiten of records; (4) use of compugenerated, timstamped audit trails;

(5) use of appropriate controls over systems documentation; and (6) a determination that persons who develop, maintain, or
use electronic records and signature systems have tloagaly, training, and experience to perform their assigned tasks.

Section 11.10 also addresses the security of closed systems and requires that: (1) System access be limited to authorized
individuals; (2) operational system checks be used to enforce petrstquencing of steps and events as appropriate; (3)
authority checks be used to ensure that only authorized individuals can use the system, electronically sign a record, access
the operation or computer system input or output device, alter a recokréorm operations; (4) device (e.g., terminal)

checks be used to determine the validity of the source of data input or operation instruction; and (5) written policies be
established and adhered to holding individuals accountable and responsible forsaictivated under their electronic
signatures, so as to deter record and signature falsification.

Section 11.30 sets forth controls for open systems, incl u
additional measures such as documentrgption and use of appropriate digital signature standards to ensure record
authenticity, integrity, and confidentiality.

Section 11.50 requires signature manifestations to contain information associated with the signing of electronic resords. Thi
information must include the printed name of the signer, the date and time when the signature was executed, and the meaning
(such as review, approval, responsibility, and authorship) associated with the signature. In addition, this information is
subject to thesame controls as for electronic records and must be included in any human readable forms of the electronic
record (such as electronic display or printout).

Under A 11.70, el ectronic signatures and hbenlidked to theren si gn
respective records so that signatures cannot be excised, copied, or otherwise transferred to falsify an electronic record by
ordinary means.

Under the general requirements for el ectermost becunigsie tgonat ur es ,
individual and must not be reused by, or reassigned to, anyone else. Before an organization establishes, assigns:, certifies,
ot herwise sanctions an individual 6s el ectthemmdivideal.l si gnature, t

Section 11.200 provides that electronic signatures not based on biometrics must employ at least two distinct identification
components such as an identification code and password. In addition, when an individual executes a seriegsad witngn

a single period of controlled system access, the first signing must be executed using all electronic signature components and
the subsequent signings must be executed using at least one component designed to be used only by that indiadual. When
individual executes one or more signings not performed during a single period of controlled system access, each signing
must be executed using all of the electronic signature components. Electronic signatures not based on biometrics are also
required tobe used only by their genuine owners and administered and executed to ensure that attempted use of an
individual 6s electronic signature by anyone el se requires
more difficult for anyone toofge an electronic signature. Electronic signatures based upon biometrics must be designed to
ensure that such signatures cannot be used by anyone other than the genuine owners.

Under A 11.300, el ectronic si gnanoomimatiorbvetls gasswondp must emplog o f i
controls to ensure security and integrity. The controls must include the following provisions: (1) The unigueness of each
combined identification code and password must be maintained in such a way that no twhiatglilave the same
combination of identification code and password; (2) persons using identification codes and/or passwords must ensure that
they are periodically recalled or revised; (3) loss management procedures must be followedutbadize lost, ®len,

missing, or otherwise potentially compromised tokens, cards, and other devices that bear or generate identification codes or
password information; (4) transaction safeguards must be used to prevent unauthorized use of passwords and/or
identification codes, and to detect and report any attempt to misuse such codes; (5) devices that bear or generate
identification codes or password information, such as tokens or cards, must be tested initially and periodically toa@nsure th

they function properly andave not been altered in an unauthorized manner.
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CHAPTER

HARDWARE REQUIREMENTS, SOFTWARE
PACKAGE , INSTALLATION ,
GETTING STARTED, ACCESS CONTROL

This chapter covers the following topics:

A Summary of hardware and software requirements tdffivalidation 3.0
A Information about the software package and installation

A Getting started with the software

A Access controb Login Name and Password

2.1 HARDWARE AND SOFTWARE REQUIREMENTS

CPU: Pentium400MHz or higher

RAM 32MB (minimum), 128MB(recommended)

Free hard disk space 28MB for installation of software, approx. 100MB for database
Display resolution 800 x 600 (minimum)

Operation system Windows 98, 2000, NT (with Service Pack EP or Windows 7

2.2 SOFTWARE PACKAGE AND INSTALLATI ON

The Effivalidation 3.0software is supplied on an installation CD with a hardware key. Without this key, the
software runs as a DEMO version only (can also be downloaded vnom.effichem.con). The softvare

package includes the following documentati®inctional Specificatiofor computer systemd)s er 6 s Gui de
(includingU s e Tufosal) andBook of Reference Examples

Installation components needed:

Single user installation (full version)
- Program files
- Help files (optional)
- Firebirdserver
- Firebirdclient

- Database
Network installatiori_server (see Fig. 2.1) Client 1:
- Program files (optional) Program files, Firebird cliert
- Help files (optional)
- Firebirdserver Sarver Client 2
- Database Firehird zerver, Databaze Program files, Firebird cliert
Network installatiori client (see Fig. 2.1)
- Program files Client 3: S
_ Help files (optional) Program files, Firebird client
- Firebirdclient
fiDat @abmsiset not b eetworkscliea!! | ed on aMg 2.Ininstallation components

Detailed information abouthe Firebird database engjnmcluding the terms and conditionsf the licence
agreementis available atvww.ibphoenix.com
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Procedure to install the software:

- Insert installation CD into a CD drive. Alternatively, run the version downloaded from the Website.

- The Autcerun program will start the installation automatically. If this does not happen, risttheenexe
file, which will start the installation, i.e. open the wind@etupi EffiValidation. Theinstallation guide will
guide you through the complete installation process. The procedure is as follows:

1 In theSetupi EffiValidation window, click Next

i Read carefully terms and conditions of thieenceAgreementSelectfil accept the agreememnand
click Nextif you agree withthe agreemen®Otherwise selectfi do not accept the agreemerand
stoptheinstallation.

1 Select Destination Directomnyhere youwould like EffiValidation be installed
Default C\Program filesEffiValidation 3.0.Then click Next
i SelectComponentsvhich should be installed. First select amorfgull (singleuser) installation,

Server installation, Client installation (database ensérverandCustom installation. If necessary,
select the components to be installed. CNigktwhen you are ready to continue.

Select Start Menu Foldedefault EffiValidation 3.0

Select Additional Task®ther icons and HW key

Ready to Install windovis openedsummarizing the entered information. Clisistall to continue
with the installation.

The software is installed.

Completing the EffiValidation Setup Wizarid opened.To complete the installation of the
Effivalidation, Setup must restart youormputer.Select Yes, to restart the computer immediately
or No, to restart the computer later.

= =4 =4

= =

When the installation is complete, tEdfiValidation 3.0 program group is created with the following items:
Effivalidation 3.0 EffiValidation on the WelHelp andUninstall.

2.3RUNNING THE SOFTWARE

Run the software by clicking theffiValidation 3.0icon, or choosestart > Programs> EffiValidation 3.0>
Effivalidation 3.0 TheUser Verificationwindow is displayed (see also Chapter 2.4.). Théweuser shall enter

Login Name andPassword DefaultLogin Name andPasswordto be used after the software delivésypadmin
andadmin. Both can be changed frofimols > List of Software Users

If the entered data are correct, the m&ffivalidation 3.0window is opened followed by thHEps and Tricks
window. The menu in the matigffivalidation 3.0window is used to handle analytical methods in the database,

to insert data, to evaluate results and to view and print results/graphs. The user can alsd ediedata in all
electronic record books (Samples, Specifications, Equipment, Documents, Deviations, Contacts, Reference
Standards, Chemicals and Volumetric Solutions).

When startup of the software is not successful, becausectirnection to databasmnnot be established, an
error message appears:
AAn error occurred whiO eeor forofile C®rogramrfilgiEfftvValidaiiva 8\Ev.gdo s e . I
Error while trying to open file. The system cannot op
There may be two reassfor thismessage
(a) database is not available, e.g. because the given installation is a netlierk installation In this case, the
window fiConnection Settings i s opened, where it is necessary to ent
6 Server Name - name or IP address of the server, where the common database is located
6 Database - path to database on the server, €fProgram file¥Effivalidation 3Ev.gdb
6 Protocol - the protocol to be applied, e.g. TCP/IP
Click Save.
(b) TheFirebird Guardian and/or the Firebird server is not running on server. In this case, it has to be started
from Control Paneb Firebird Service Manager, where all checkboxes should be checked:
6 Autostart Firebird Server in Windows startup
6 Run Firebirdas service
6 Use Firebird Guardian

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



16/115

Firebird Service Manager x|

Startup | Enhancedl Infa I
—-,.  WI-T1.5.0.3389 Firebird 1.5 Release Candidate 2

@ The Firebird guardian is Running [Service]
The Firebird server is Running [Service]

¥ Autostart Firebird Server on Windows startup
W Run Firebird & service [winMNT /2000/<P)

¥ Use Firebird Guardian Stop

— | gngg . |

Fig. 2.2: Firebird Service Managavindow

2.4ACCESSCONTROL

EffivValidation 3.0is protected from noauthorized use by a system of access control, i.e. by Login Names and
Passwords, consisting of four\eds:

System Administrator: is responsible for installation and configuration of the software. It is the only user with
access to thBatabase ManagandPassword and Electronic Records Poiiigdow, etc.

Software Administrator: has the right to ediand view all data and to assign access of individual users to
Analytical Methods Iist of Methods> Acces} and other software functions. Software Administrator also has
access td.ist of Software UsergTools> List of Software Usejsenabling them to dime Login Namesand
Passwordsand toDatabas€Tools> Databasg¢ enabling them t®@ackupandRestoredatabase.

Software Administrator is usually the head of the laboratory, head of a working group or the quality manager of
the laboratory.

User: softwae user with the right to edit data related to an Analytical Method created by the user of the given
Login Name or belonging to an Analytical Method to which access has been authorized by the Administrator

Host: software user with the right to view datated to an Analytical Method to which access of the Host user
has been authorized by the Administrator.

After starting the software, thdser Verificationwindow is displayed. If the enterédgin Name andPassword
are correct, th&ffivalidation 3.0sdtware is started. Otherwise, the application is closed.

User Yerification |

Welcome to the Effivalidation 3.0 softwarel

Login Mame: Iadmin

Passward: |nnnmmnnnn1

Close | ok |

Fig. 2.3 User Verificationwindow

EffiValidation 3.0is supplied with a predefined System Administrdtogin Name and Password For other
users, Administrator can establish the Login NamesRagswords through the meriools> List of Software
Users> New

2.521CFRPART 11

The EffiValidation 3.0 software is equipped with tools to comply with 21 CFR Part 11:
- Access controls (see 2.4)
- Automatically generated Global Audit TrialagHistoly of electronic recordésee 9.11)
- Unique secure electronic signatufese 9.8)
- Ability to disclose deleted recordse. record bin (see 4.3)
Global Audit Trial and History consistently records the User Name, Computer Name, Date and Timeraf ente
and editing data and performing software operations. All data entered and saved in the software are stored in a
databasedata handling is recorded in History, without any option of changirgriteng or concealing previous
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information. Also, dataell et ed using t he f un cdydledBm, frénDwehictetheg canler e ke p
displayed or restored.

The History window can be through the whole software (in the List of Methods window, Data Table window,
electronic Record Books, etcdpered by clicking the History button. The appearance of the opeitigtory

window is the same as at the given Date and Time.
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CHAPTER

SOFTWARE HANDLING , MENUS AND | CONS

This chapter covers the following topics:

Basic rules for handling theffivValidation 30 software
Main window of theEffiValidation 3.0software
Main menu and icons within the software interface

A
A
A

3.1 SOFTWARE _HANDLING

Basic rules for handling the software are similar to other programs in the Microsoft Windows environment.
Basic éements are windows. Every window contains a title in the left upper corner and buttons with maximize,
minimize and close function in the right upper corner.

For quick switching between windows, the standard Microsoft Windows key combinations can be used

<Alt>+<Tab>d switching between windows containing running applications and <Alt>+<#-4¢losing the
current window without any confirmation.

3.2EFFIVALIDATION 3.0MAIN WINDOW

After entering the_ogin Name andPasswordin the User Verificationwindow (for details, see chapter 2.4) the
EffivValidation 3.0main window is opened:

@ Effivalidation 3.0 o [m]
Analvtical Methods  Validation  Interlaboratory Comparison QC Tools  Record Books  Tools  Help

Method Under Evaluation:

‘ E— m] ‘ IE E @ Welcome to EffiValidation 3.0 =ice———"— X

B C ? The software EffiValidation 3.0 is designed to meet requirements of Testing =
D = and Calibration laboratories accredited according to International Standard

) - o EM ISO/EC 17025:2001 and requirements of Quality Control laboratories
List of Methods E xplaratary Full v alidation HPLLC - FDA

Vliddation operating under the GxP compliance requirerments.
il ,‘-'v' )
Y \Jl w +P 3 = Yalidation of analytical (micrabiological) methods (ICH, USP, Eurachem
' e standards and interpretation guides)

HPLC - PhEuw.  Control Charts Calibration Uncettainties e |nterlaboratory Comparison (120 5725)
= Control Charts (IS0 8252)

_ - — » Calibration models (150 8466-1,-2)
f m g ; ﬂ « Uncertainties of analytical results (Eurachem/CITAC Guide)
o &2 _J = Electronic Records and Signatures (21 CFR Part 11)

?+: )?_ The software helps to resolve the following issues:

SE;{;;':{EL EES;‘;% Book of Samples DEESnﬁ;r:ts The software is compliance-ready and offers: .

= High level of software validation and guality as it was designed and
developed under a Development Life Cycle process (General Principles of
Software Validation, Final Guidance and GAMP 4: Guide to Yalidation of
Autornated Systems)
= Conformity to Electronic Records and Electronic Signatures Final Rule (21
CFR Part 11) |

| Effivaidation 3.02365 | 27608 | || &dministratar EEER

Fig. 3.1: Effivalidation 3.0window

This window shows from top to bottom: Title bar, Menu bar, Method Under Evaluation bar, Icon panel (on the
left side), Info paneldn the right side) and the Status bar.
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The Method Under Evaluation bar shows th&ey of the Analytical Method (see 4.2) that is currently being
evaluated. On the right side of the bar, Method Key Settirgyicon is displayed, opening thdethod Key
Setings window

x|

[wliMumber 0K
Project | |
b aterial
tethod Used Cancel |
Date
Series il

k1

Fig. 3.2: Method Key Settingsvindow

Icons left below the Method Under Evaluation bar enable users to run some functions of the software without
using the main Menu (see 3.3).

The Info panel contains the tald¢elcome to EffiValidation 3.0Contact Notice Boardand Validation Report
(report from the Operation Qualification of the installed version).

The status bar at the bottom of ta#iValidation 3.0main window displays the software Version (build), Date,
Login Name of the current usand HW key number.

3.3MENU, | CONS AND | NFO PANEL

TheEffiValidation 3.0main window contains the followinglenu:

[ Analytical Methods [ Validation | Inter-laboratory Comparison | QC Tools | Record Books [Tools  [Help ]

Individual menu items are describieddetail in the following chapters.

The core part of the software is a database of Analytical Methods that are subject to Validatidet)dndtory
Comparison, Calibration, and regulation by means of Control Charts and/or subject to determination of
Uncertainties. For this reason, the itAmalytical Methods is the first one in the main menyalidation, Inter -

laboratory Comparison and QC Tools are items for performing calculationRecord Booksare designed to

manage electronic recordBook of Samfes, Book of Equipment, Book of Documents, etc.). Tioels menu

enables users to carry out 1Q/OQ, to set up user defined parameters for Data and Calculations, to manage the List
of Users and Database and to set up a security policy. The last item iartbhébar idHelp.

On thelcon panel i.e. on the left side of theffiValidation 3.0main window, the following icons are located for
direct access to key features of the software (thus eliminating the need to use the main menu):
List of Methods
Exploratory Validation
Full Validation
HPLC1 FDA
HPLC1 Ph.Eur.
Control Charts
Calibration
Uncertainties
Operational Qualification
Book of Samples
Book of Equipment
Book of Documents
Functions represented by the icons can aeext by doublelicking the icons.

In thelnfo Panel, i.e. on the right side of tHeffivalidation 3.0main window, the following tabs are located:
Welcome to EffivValidation 3.3ee Fig. 3.1)
Contact
Notice Board
Validation Repor{software OQeport, see chapter 9.2)
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CHAPTER

ANALYTICAL METHODS

This chapter covers the following topics:

Analytical Methods menu in theEffiValidation 3.0main window
New Methodwindow

List of Methodswindow

Closing Methodtem

Closing Effivalidation 3.06tem

> > >

4.1 DATABASE OF ANALYTICAL METHODS

The core of théffiValidation 3.0 software is a database of Analytical Methods, which are subject to Validation,
Inter-laboratory Comparison, Calibration, and regulation by means of Control Charts andject sob
determination Uncertainties.

Therefore Analytical Methods is the first main menu item. It comprises the following possibilities:

New Method - Definition of a new Analytical Method (see figure below).
List of Methods - Handling of methods ithe database (see chapter 4.3).
Close Method - ClosingMethod Under Evaluation by thegiven user
Close Effivalidation 3.0 - Exiting the softwardffivValidation 3.0

4.2NEW M ETHOD

Clicking onNew Methodpens théNew Methodwindow. Every metbd in the database @&ffiValidation 3.0is
characterized by a unique KEY, consisting of 6 items: (methadgrial (matrix) i Project i Method Usedi
Seriesi Datei Number:

zl
& save
Material: IE\ood senm Series: IT j
Project IAmphetamines and Metabolites Mumber IMUUZS M
Method Used: |GC j Date: IWS. 11 2002 j
Yersion; Standard; Analpst:
|1 o I ISmith George J
I Display Bin
Yalidated Propeties ‘Nuls = [ Mew
| B Benzaic Acid Rit=5.4 min.
|| Amphetamine Rit=E.0 i L= Edit
||| Methamphetamine Fl=6.5 min.
|| Phenvlprapanalaming Fit=7.8 min. x Delete
4-Hydroxparnphetamine Fit=2.9 min.
[ = ﬂ History
el _'l_I
Validated Propetties fnneres (S0P, Yalid_Flan]
Kew:
Blood serum - GC - Amphetamines and Metabaolites -1 - 13-11-02
Method Declaration: Note:
DE-5
Time: 30ms ‘

Fig. 4.1: New Methodwindow
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These KEY items characterize the Analytical Metlhod have the following meanings:

Material - Name of the materiahatrix that the method being validated is applied to.
Examples: Blood serumpDrinking water etc.

Project - Project title. Example Amphetamines and Metabolitdsitrates and Nitritesetc.

Method Used - Type of analytical method used. ExanpIéC, UV, etc.

Series - Auxiliary number (from 1 to 9) used to sort methods in the List of Methods.
Example: 1. It can be used to sort Methods with respect to e.g. working groups

Date - Datecharacterizing the given method. Default date is the date of inserting the
method into the database. Example: 5.5. 2003.

Number - ldentification number of the Method in the laboratory documentation. Example:

M.0025,CH.0003 etc.

Users can enter threglditional items:

Version - Version of the method. Example: 1.01 or 1979

Standard - Reference to a standard in case the method is standardized. Example: ISO 4182:
1979.

Analyst - First Name and Surname of the Analyst. Example: George Smithntering ad

changingheanalyst is accomplished through thist of Analysts(see 9.7).

4.2.1VALIDATED PROPERTY

Below the method items, the list of Validated Properties is displayed:

Validated Property - Validated Property as described below. Example: MitraNO3, Nitrites: NO2.
Entering and changing of Validated Properties is accomplished through the control
buttonsSave New Edit andDelete

Note - User note concerning the given Validated Property

Entering aNewor Editing an existing Validated Prepty is done using th€alidated Propertyvindow. The user
enters the name of th&alidated Property and Note (in the General tab, see Fig. 4.2.p)e.g. 4-
Hydroxyamphetamine

x
Walidated Property:
alidated Property: : P
|4-Hydroxyamphetamme
Nt _ oo |
Fit=8.9 min

\Gemela\ﬂDlsnlay in Algorithms f
Fig. 4.2 a):Validated Propertyindow: Generakab

Eventually, the user caselect where to display this Validated Property (inBigplay in Algorithmstab, see
Fig. 4.2.b). Default setting is to display Validated Property in all algorithms:

Yalidated Property x|
i ALaniliky: evel from Hej M EazLUEements
atability: ﬂl
Intermediate Precision -
Reproducibility: D ata Available I Close

Accuracy: Limited Concentration Range - S ample Reconstitution Possible

Accuracy: Limited Concentration Fiange - Reference Material Available

Acocuracy: Large Concentration Range - Blank Material Available; t-test

Accuracy: Large Concentration Range - Blank Material Available: Regression

Accuracy: Large Concentration Range - Blank Material not Available: test

Acocuracy: Large Concentration Range - Blank Material not &vailable: Rearession
Accuracy: Comparison of 2 Methods/Laboratories: tHest Level by Level

Accuracy: Comparizon of 2 Methods/Laboratories: test on Difference of Results

Linearity: Correlation and OC Coefficient

Linearity: ANDWA for Lack-of-Fit LI

% General ,Display in Algorithms
Fig. 4.2 b): Validated Propertyindow: Display in Algorithmstab

After entering alldata for the newalidated Property (Fig. 4.2.a), click theSavebutton to save the entered
Validated Property in the list of Validated Properties and to return tdeleMethodwindow.

By clicking Delete the selected/alidated Property is moved to theBin (of Validated Properties), clicking
History opens thedistory window with all time records regarding the selected Validated Property:
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Record Datel Record Tima‘\f’alidated Froperty |Created by - Changed by ‘Computer Marme
p|23-6-03 14:38:17 4-Hpdrowyamphetamine Adminiztiator EFFICHEM
| 28602 14:38:07 4-Hydrawyarmphetamine Adrinistratar EFFICHEM
: 28-6-03 14:37:40 4-Hydraxyarnphetarine Adrinistratar EFFICHEM
L 28-6-03 143723 4-Hpdrowyamphetamine Adminiztiator EFFICHEM _|
Time: 10ms | 5 | v
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Fig. 4.3: History of Validated Property window

Click onDisplayto open theedit Methodwindow as saved iHlistory under the given Record Détéme:

‘alidated Property:

x|

Jenabie 1

Mate:

Mote Analyte 1

\GenelalADlsplay in Algorithms

Fig. 4.4: Edit Methodwindow as saved iHlistory under the given Record Détéme

4.2.2ANNEXES

On theAnnexedab, the user cameerNew or Edit, Deleteor Openexisting Annexes of the given Method.

Description:

]

|SOP method CH.0003

Path:

|E:\D ocumentshS 0Py

I-L Close |

u Save |

J

Fig. 4.5: Annexeswindow

Description
Note
or use the icon to insert the path)

- Description of the Annex, Example: SOP method CH.0003
- Path to the Annex file saved on the disc, enabling the us@péait (type the path

Finally, when validation of the ntieod is finished and satisfactory results have been achievéetiaod

Declaration and method\Note can be filled in via th&dit Methodw i
given method is suitable for

4.3LIST OF METHODS

ndow.
t he i

Thi

ntended

S

decl

ar at

useo.

TheList of Methodswindow allows handling of methods:

5/5/2010

@ List of Methods _ 3l x|
QA @ ThsMonth @ T .7 mgm = mzs = I M Display Bin
Mumber | Project Material [Method Used [Seried Dat= a| Al Ooe
MO DEMO project Material v 1151240
| MO023  Residual Solvents, USP <67 Phaimaceucals &t 111002 D) New
| |Mo023 Anabolic Stercids Bload senm &C 191002 —
LI - oot s nd Hictaboiles Bloood serum GC 1131102 (= Edit
MO025  Fentaryls Bood seum &t 111802
7 : X odet |
MOOT! Gemivolatles EPA 6270 Enviranmentals GC 111203
_[MO072  Diovines and Fuians Environmentals GC 141202 Atieh
CMO073 Vlates EPA 1311 Envionmentals &L 120102 et |
MOO74  Polynuclear Aromatic Hydiocarbons  Envionmentals GC 151202 v
7 Appl
_MO075 Volaties EPA 551 Environmentals GC 1 281002 o oy |
M3 Babiwales Blood senum HRLC 17802 B Access
M0302  Benzodiszepines Blood senum HPLE 1251002 b [
- hd Fint
Validated Propeity Hote ﬂ
| Benzoic acid Rt=5.4 min &P Hioy
| Amphetamine Rt=50 min By Export
| Methamphetamine Rt=6.5 rin
| Phenylpropanclamine Rt=7.8 min
| #Hydranyamphetamine R=8.9 min o ¥ Legend
“Your Method - Methad, created by you a acosssible to you
Becessile ~Methad, socessble to you, but not crested by you
Method. not accessible to you
Time: 130ms ‘ 13 |Crealed Administrator, Last Updated Administrator on 30-12-99 18:37:42, A4

Fig. 4.6:List of Methodswindow
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Radiobuttons:All, This Month This WeekToday Period From... To ..enable filter and display of Analytical

Methods in the.ist of Methodswindow based o the time interval.

CheckbigpryBido on the right side displays the List of Me
of Methods and that have been placed in the Bin.

The buttons on the right side of the window have the following meanings:

Close - Closing theList of Methodswindow

New - Defining a new Analytical Method (see chapter 4.2)

Edit - Editing data of the existing method highlightedList of Methodsusing the cursor (see
chapter 4.2)

Delete - Reversible deletion of the selectetitthod from the actudlist of Methodsto the recycle
Bin. Aft er de®s weor itnhge fd i Rolyougreally wansto detete this A
method® t he method is removed. The removed met
clicking onRestore

Print - Printing the selected Method, printirigst of Methodsor viewing Preview or Editing
Print Report(see 4.3.1)

Refresh - Refreshing theList of Methods aiming to display methods entered by other users when
running the software as a network application

Apply - Selecting the method highlighted in thist of Methodswindow as theMethod Under
Evaluation, i.e. Method to be statistically assessed

Access - Controlling access of users Amalytical Methods in the database (see 4.3.3)

Export - Exporting theList of MethodsandSaving agsee 4.3.4)

History - DisplayingHistory of the Method (see 4.3.2)

Legend - Checkbox to display/close the Legend in Ligt of Methodswindow

Legendshows the access details: blankthods have been entered by the user curresitiig the software, red
methods are accessible to the given user but not created by him, and grey methmdsaccessible the given
user.

The software allows users fort and toSearch forAnalytical Methods according to any item of the method
KEY. Sorting (ascending/descendingd done by clicking the column header (eMumber, see Fig. 4.6,
indicated by the arrow ugown); Searchings done by clicking the given column header and typing the required
|string from the keyboard e.g. by clicking the Project column and typingthe required string:
diozines

Data to evaluate validation parameters are entered frovalidation menu, data to
evaluate intetaboratory studies from thiater-laboratory Comparisonrmenu and data to evaluate Calibrations,
Control Chats and Uncertainties from tli@C Toolsmenu.

4.3.1PRINT
Print Method - Printing the Method information as shown in 4.2
Print List of Methods - Printing the List of Methods as shown in 4.3 (Figure 4.6)
Preview - Previewing the Method or List dfiethods prior to printing
Edit Print Report - Editing the Method or List of Methods Print Report (for detail€diting Print
Reportssee 5.2.4)
4.3.2HISTORY

For everyAnalytical Method, the History window shows the Record Date, Record Time, hodtNumber,
Project name, Created byChanged by, El. SignatureMeaning (if applicable) and Computer Name

_ioix
Recond Tirnel Hurnber |F'roiect |Created by - Changed by |EI. Signature - Meaning [Maote] |~ K Close
11:38:40 k0007 DEMO project Administrator Authorship
22-5-03 1.00:36 k40007 DEMO project Administrator ] Display
K ;I_I
Time: 10ms | 2 4

Fig. 4.7: History of the Analytical Method window
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Clicking on Display opens the historicatdit Methodwindow, named Historyshowng details hcluding who
Created andChanged bythe given method, théalidated PropertiesandAnnexes

x
. Close
Seies: |1 =l
Froject: IAmphetammas and Metabolites Mumber: |MEIEI25
Method Used:  [GC =] bae [1z112m02 =l
Version: Standard] Analyst
[1.0 [ [Smith George El
I~ Display Bin
Validated Propetties [Note -
¥ Benzoic acid Fit=5.4 min
| |Amphetamin Fit=6.0 min,
|| Methamphetamine Rit=6.5 min
|| Phenylpropanclaming Rit=7.8 min
|| #Hydrowpamphetamine Fit=.9 min
| _»l_I
Validated Properties fnnexes [SOP, Vald. Plan]

Key:
Bloood serum - GC - Amphetamines and Metabolites - 1 - 13-11-02

Method Declaration: Mote:
DE-S

Time: 40ms ‘ Creaked Administrator, Last Updated Administrakor on 30-12-99 18:37:42,

Fig. 4.8: Edit Methodwindow in History

4.3.3ACCESSCONTROL

All Administrators (see 2.4 and 9.5) automatically have access to all methodd.isttbé Methods Access of

Users and Hosts is managed through&halytical Methods Access Contralindow.

In this window, the Administrator can check checkboxes with names of individual Users and Hosts to which the
currently selected method should be accessibl#) / inaccessible (grey).

Analytical Methods Access Control

[] Gerge Smith
[ Joe Francis
] Peter Green

Fig. 4.9: Analytical Methods Access Contraindow

4.3.4EXPORT

Exporting the List of Methods to TXT, CSV or XLS format:

Export 2%
Save jn: Ia My Documents j - EF =-
Iy Pictures
File name: [Test tf Save I
Save as type: ITXT [separated by tabs] file j Cancel |
A

Fig. 4.10: Exportfrom List of Methodswindow
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Save in - Target directory where the exped file is saved
File name - Name of the file with the exported data
Save as type - Type of exported file: TXT, CSV, XLS

4.4CLOSING THE ANALYTICAL METHOD AND THE EFFIVALIDATION 3.0APPLICATION

ChooseClose Methodrom the Analytical Methodsmenuto terminate the evaluation of the givéethod
Under Evaluation as the given user.

To closethe EffiValidation 3.0window, dhooseClose EffiValidation 3.6rom the menu
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CHAPTER

VALIDATION

This chapter covers the following topics:

Validation typesonsidered in EffiValidation 3.0

Entering and handling data in tBata Tablevindow

Methods and procedures used to evaluate individual validation parameters
Typical extents of validation parameters evaluation

> D

5.1VALIDATION TYPES

5.1.1SELECTION OF THEALGORITHM (VALIDATION PARAMETER)

For the considered\nalytical Method, choose the validation typiom the Validation menu or click the
corresponding icon in thEffivValidation 3.0main window. Then select the algorithm (validation paramet

Exploratory - Aims to validate théAnalytical Method that is a candidate for consequent
Full Validation. It comprises the evaluation of parameters that are most
delicate (can most probably cause unsatisfactory validation results):

- Selectivity
- Robustness
- Repeatability
Full - Complete validation of a method based on the evaluation of all validation
parameters: - Repeatability
- Reproducibility
- Robustness
- Accuracy
- Selectivity
- Sensitiviy
- Linearity
- Limit of DetectiorandLimit of Quantification
- Range
Intermediate Precision
- Blank
Full validation is performed after successful exploratory validation and for
new methods it can be considered as a standgidhtion choice.

System Suitability - Aims to check whether the earlier Full Validated method continues to
provide results comparable to results from the Full validation. The
parameters usually evaluated include:

- Linearity (to check linearityof the method)
- Sensitivity(to verify the calibration line)
- Blank(to verify the response of the blank)

Method Transfer - Validation performed when transferring a method (1) from a development
to a receiving laboratory, or (2) from a standerydeceiving laboratory. It is
assumed that criteria such as Repeatability, Linearity, Limit of Detection,
Limit of Quantification, etc. are presented in the standard. The minimum
number of parameters checked during the Method Transfer is:

- Accurag/
- Reproducibility
- Repeatability
Retrospective - Validation of a method performed based on analysis of historical data.

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



27/115

Usually includes the evaluation of:
- Repeatability
- Intermediate Precision
- Reproducibility
AssayDetermination - Validation of a method to determine assay with respect to Ph.Eur. and
FDA requirements. Evaluation of:
- Repeatability
- Accuracy
- Selectivity
- Linearity
- Range
- Robustness
Quantitative Impurity Determinain- Validation of a method to determine an impurity with respect to Ph.Eur.
and FDA requirements. Evaluation of;
- Repeatability
- Accuracy
- Selectivity
- Limit of Quantification
- Linearity
- Range
- Robustness
Qualitative Impurity Determination- Validation of a method to determine an impurity with respect to Ph.Eur.
and FDA requirements. Evaluation of:
- Selectivity
- Limit of Detection
- Robustness
(- Repeatability, Accuracy, Range)

HPLC System Suitdlity i FDA. - Evaluation of chromatographic characteristics of an HPLC (GC) method
with respect to FDA requirements. Evaluation of:
- Repeatability of Injection
- Capacity Factor
- Resolution
- Tailing
- Theoretical Plate Number
HPLC System Suitability Ph.Eur. - Evaluation of chromatographic characteristics of an HPLC (GC) method
with respect to Ph.Eur. requirements. Evaluation of:
- Theoretical Plate Number
- Resolution
- Symmetry Factor

Clicking the validation type todevaluated, e.dzull Validation, opens therull Validationwindow containing
the list of parameters to be evaluated, i.e. Repeatability, Accuracy, Linearity, Repeatability, Selectivity, Limit of
Detection and Limit Quantification, Robustness, Sensitiaitgt Range:

Full yalidation x|

T
b Level by Level from Multiple Measurements
¥ From Parallel Measurements
% Acowacy
-+ b Limited Concentration Range - Sample Reconstitution Possible

b Limited Ci ion Range - Refi Material Availabl:
B b Large Cancenhation Range - Blank Material Available
- b - test
- b Regression
- b Large Concentration Range - Blank Material not Available
b b-test

-~ b Regression
=} b Comparizon of 2 Methods/Laborataries
b t-test Level by Level
b t-test on Difference of Results
[=E E Linearity
- b Correlation and QC Coefficient
b ANDVA for Lack-of-Fit
b Significance of the Quadratic Term - F test
- b Sign Test

=128 Berndribiit - |
Selection of the Algorithm #Note {5 ummary Print
E Pt KL Close |

Fig. 5.1: Full Validationwindow Selection of the Algorithntab
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Names of parameters/methods in bold indicate that data were entered and saved to the database for this
parameter/method (bold display can be set ushogls > General Settings> Us e ABOLDO text
Parameters/Methods Including DateClick the name of the parameter/method, &gpeatability> Level by

Level from Multiple Measurementt open theData Tablei Repeatability: Level by Level from Multiple
Measurementwindow, whee the actual data are entered and evaluated (see chapter 5.2). QONciettab in

the Full Validationwindow to open the tab for notes regarding the given validation.

5.1.2NOTE

This tab enables users to make a note regarding the (prograe} sdliected type of validation.

Full ¥alidation x|

Selection of the Algarithm )\NoleﬂSummaw Print
=il EL Closs |
Fig. 5.2: Full Validationwindow Notetab

5.1.3SUMMARY PRINT

This function enables users to print out all print reports for all evaluated validation parameters saved in the print
Archive. Click theSummary Printab in theFull Validationwindow:

Full ¥alidation x|
& Data " Data and Results " Data and Graph Al
-5 Repestabily -
R | =l by Level From Multip B-03 1312 24

* B b From Parallel Measuements - 22603 131228
£1-4% Accuracy
Lo b Limted Concentration Range - Sample Reconstitution Possible
Lo b Limited Concentration Range - Aeference Material Available
= b Large Cancentration Range - Blank Materal Available
P b betest
i b Regession
E\ P Laige Concentration Range - Blank Material not &vailable
=
b Regession

b Comparison of 2 Methods/Laboratories

----- b t-test Level by Level

----- b t-test an Differsncs of Results

-l Linearity
"} Carrelation and OC Coefficient
b ANDWA for Lack-of Fit
|k Cinmitinnr ob oo Tt TovesC b |
Selection of the Algorthm fNote },Summary Print{
5 Print I-L Cloge

Fig. 5.3: Full Validationwindowi Summary Printab

Select one of the radiouttons below the Title bar &wpecify, based on what to create a Summary Print. Based
on: Data - Prints the contentsf theselectedDataTablewindows

Data and Results - Prints thecontents of theelectedData TableandResultswindows

Data and Graph - Prints thecontents of theelectedData TableandGraphwindows

All - Prints thecontents of theelectedata TableResultsand Graphwindows
Names of validation paramesgfor which the print reports ar@vailablein the Archive (see 5.2.1) are displayed
with a checkbon front of the nameTo print the contents of the selected print fildseckthe checkboxes. In
theabove exmple of Repeatability:

~

i | Level by Level from Multiple Measurements and Repeatability

i | From Parallel Measurements

To make theselectioneasier Date and Time of archiving Ehownbehind thevalidationparameter nanse
ThePrint button is disabled if no checkbox is checked.
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5.2 DATA TABLE

The Data Tablewindow allows users to enter/edit data for evaluation of Validations, -leiberatory
Comparisons, Control Charts, Calibrations and Uncertainties. The Data Table for validation of data can be
opened from thé/alidation (e.g. Full),Inter-laboratory comparisqrControl chartsCalibrationor Uncertainty
windows by clicking the name of the given parameter/method. For example, by clickifgpeatabilityi

Level by Level from Multiple Measuremeitésn, the followingwindow is displayed:

a Data Table - Repeatability: Level by Level From Multiple Measurements -0 5[

Sheet  Edit  Data Transformation  Results

[De@ 8Re & i x>m@ i 8. |

Units: b ‘
Descriptio[Meast 1 [Meast 2 [Measnt3  [Meast4  [Meast5  [Meast  [Meast7  [Meast8  [Meastd  [Measti10 [Me

1 Jievsl® 5.3 5.01| 4.97 533 508 501

2 [Levelzs 2502 2495 24,88 24,38 S 2495

3 |Level 50 43,81 50,45 50,35 5011 4358 545
K1 | |

Benzoic acid AAmphetamine /M ethamphetamine F'henylplopanolamine)\4-Hgd|oxgamghetaminel

Time: 200ms | Changed | [ 3 |

Enter data to evaluate Repeatability - level by level from multiple measurements: rows of the data table correspond to individual
Levels of validated property (typically concentration), the colurng correspond to repeated measurerments (Weasi) of the validated
property at the given level. Minimal number of measurements in a level is 2 (the red box), recommended number is B (the green box).
Recormendad number of levels (rows) is 3: at the lower limit, in the middle and at the upper limit of the range

In colurmn Description, a user note can be entered, .g. "Sample 1" (optional).

In the Units box above the table, type in the units for the considered validated property

If necessary, edit data in Data table from the menu Ecit by clicking on [psert row ([nser), Dedste row (ClrtDelsts), Delete colimn,

Copy (GG the highlighted section of data in the table or Paste (Ciel-') the previously copied data to the table. If required, transform
the data mathematically by clicking on Data transform and e.g. Log?0 (in order to achieve e.g. normality).

Click on the Save icon or Sheet and Save in the menu

Ta create a Alew sheet (for another validated property), Cipen, Save or specify Sheet properties go to the Sheet menu. Click on Edit  ~
print report to edit the print report, Preview to view the report and Print to start printing

Click on the Calkulate icon or Results and Calcwlate to start the calculation of repeatability and to show results. Click on Graph to
display the corresponding graph

Fig. 5.4: Data Tablevindow

1 The Title bar shows the title of the window: Data TabRepeatability: Leveby-Level from Repeated

Measurements.

The Menu bar and Icon bar are displayed below the Title bar.

Units for the ValidatedProperty and/or Measurements are displayed below the icon bar. Units can be

selected from the predefined list or typed using the keyboard.

1 Next toUnits, you can seddditional Parameters (Reference Precision, Slope of Calibration Line,
etc.), if they a@ needed for the given Validation parameter, Control Chart or Uncertainty estimation
(this is not the case for Repeatability).

1 The table for measurement results forms the main part of the window. Rows of the Data Table
correspond to individudlevels of Validated Property (typically concentration, e.g. = 5, 25, 50 mg/l),
the columns correspond to repeated Measuremdfeagit) of the Validated Property at the given
Level (e.g. at the Level 5 mg/l are results of measurements: 5.31, 5.01, 4.97, etc.,wvag/lyol can
be supplemented by Rescription, i.e. note for users, e.g. Sampling 1, Standard n., Date. Part of the
table corresponding to the minimum/recommended number of Measurdmeatsis in a red/green
frame. For Repeatability: Level by Level froRepeated Measurements, the minimum number of
Levels is 1, minimum number of Measurements is 2. The recommended number of
Levels/Measurements is 3 and 6, respectively. Without entering the minimum number of data, the
Calculation cannot be started. Recommden extents of the experiment can be set using tuds >
Data and Calculationsnenu selection.

For some parameters (Accuracy, Linearity, etc.), the Data Table is extended by a column containing
Reference Valueslocated between the Level and Measureniecblumns. The meaning of Reference
Values is described in Help, Instructions and this e r 0 s(se€ Ghapdee 6).

As with Microsoft Excel,Data Tablecan include more&sheets one for each Validated (calibrated,
regulated) Property. Validated Propertége defined in théist of Methodswindow (see chapter 4.1) or

using theSheemenu (see Chapter 5.2.1).

=a =4

Note: data entered in one type of validation (e.g. Exploratory) are not automatically transferred to another
validation (e.g. Full). If necessary,ai€lipboard to Copy/Paste datati(-C, Ctrl-V).

1 Instructions below the Data Table provide users with specific information for the given algorithm.
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5.2.1DATA TABLE MENU

The menu babata Tablevindow contains the following items:

Sheet Edit Datatransformation | Results
New Ctrl+N | Copy CtHC Log 2 Calculate F5
Open Ctrl+O | Paste Ctrl+V | Log 10 Graph
Save Ctrl+S | Insert Row 1/x
Save all Ctrl+A Delete Row 1/X"2
Save as Delete Column XN"2
Close Sheet Back
Sheet Properties
Print Ctrl+P
Preview
Edit Print Form  Ctrl+U
Print to Archive
Close
The Sheetmenu:

New - Creates a newheet with number N+1, where N = number of the last existing data sheet in
the given method. The sheet name can be defined/changed froBhéle¢ Properties
window (see text below in this chapter), using 8teeeimenu or by rightlicking the sheet
name.

Open - Displays theOpen Sheetvindow with a list of all existing closed Sheets included in the
given method, or displays the messagd: Sheets are already openddsers can select the
Sheet to be opened from the list and cliK.

]
T s T )~
T i

Fig. 5.5: Open Sketwindow

Save - Saves current data in the given sheet odata Tablenvindow to database.

Save all - Saves current data in all sheets of[Eiaa Tablevindow to database.

Save as - Saves current data to a specified directory under the specifiedinai@, CSV or XLS
format.

Close Sheet - Closes the current Sheet. The sheet can be opened again usBigedte Openmenu
selection.

Sheet Propert.- Displays theSheet Propertiesindow. On theGeneralab of this window, users can change
the name othe Validated Property for the given Sheet and enteNate. Users can also
find out who and whefreated andLast Updatedthe given Sheet:

x
Walidated Property: |4—Hydrnxyamphetam|ne & save |
Created Administrator. Last Updated Administrator on 21-4-03 18:36:51. I-L Cloge |

ate:
Fit=8.9 mir

i ]| Display

\GenaraMH\stDry Meast /
Fig. 5.6: Sheet Propertiesindow - Generatab
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On theHistory tab, the user caDisplay data as saved in tH2ata Tableat a certain Date
and Time. Record tdlistory is carried out every time th®avecommand is used iData
Table:

x|
Histary Mumnber | Date Time Created by - Changed by El. Signature| ~
IRESE 27500 120157 Adminisrator Autharship
136 27603 1301:24  Administrator Autharship
135 27603 130117 Administrator Authorship
134 27603 125708  Administrator Avtharship
133 27603 125617 Administrator Autharship

X1 Close

1 o

General A History Measrt[

Fig. 5.7: Sheet Propertiesindow i History Measrtab

Clicking theDisplay button displays th®ata Table HISTORY window, which compares
current and old data. Differences from the current data are highlighted in red.

@ Data Table - HISTORY 1ol x|

Sheet Edt  Data Transformation  Results

(DEH SRe & i >*>R@ (8. |

Units: ‘I ‘
Descriptio | Measrt 1 IMeasll2 IMaasrt3 Meastt 4 Measrt § IMeasltE IMeasrl? IMeasrtS Measit 9 Meast 10 | Me.

1 Jlewels | 5,31 5.0 ‘ 4497 533 5,08 5.0

2 |Level25 25,02 2495 2486 24,38 28 24.95

3 |Level50 15 i 46 5035 50,11 4362 [
K| =]

4-Hyd|oxyamphetamine)\Historg,l'
\ | [ 3 |

Enter data to evaluate Repeatability - level by level from multiple measurements: rows of the data table correspond to individual = |
Levels of validated property (typically concentration), the columns corespond to repeated measurements (Measi) of the validated
property at the given level. Minimal number of measurements in a level is 2 (the red box), recommended number is B (the green box)
Recommended number of levels (rows) is 3: at the lower limit, in the middle and at the upper limit of the range

In column Description, a user note can be entered, e.g. "Sample 1" (optional)

In the Units box above the table, type in the units for the considered validated property.

If necessary, edit data in Data table from the menu Edit by clicking on [nsert row (Insed), Delste row (Ctr+Delete), Delete colummn,

Copy (Ctr-C) the highlighted section of data in the table or Paste (Cti-Y) the previously copied data to the table. If required, transform
the data mathematically by clicking on Data transform and e.g. Log70 (in order to achieve e.g. normality)

Click on the Save icon or Sheet and Save in the menu

Ta create a New shaet (for another validated prapenty), Open, Save or specify Sheet properties ga to the Sheet menu. Click on Edit —
print report to edit the print report, Preview to view the report and Print to start printing

Click on the Cakcwizte icon or Results and Cakcwiste to start the calculation of repeatability and to show results. Click on Graph to

display the corresponding graph
Fig. 5.8: Data Table HISTORY window

The Calculate icon in the Data Tablei HISTORY window can be used to run the
calculation and to compare old andreunt results. All results for which the data is stored in
Data Tablé HISTORY can be obtained again by clicking Calculate (F5)

Prints thecontents of theurrenty opened windows. If onl{pata Tablenvindow is opened
printsthe contents of thiwindow only, whenGraphandor Resultswindows isalso

opened, it prints the contents of all windoagsa combined Print Repantthe order: Data,
Results, GraphThe button choice Sheep > Print is the only way to print out the combined
Print Reports. Th@rint buttons in the windowResultsandGraphenable to print only
Results or only Graph.

For details how to edit theombinedPrint Report see 5.2.4.

Preview - Shows the print Preview for the current sheetData Table eventuallyGraphandResuts

Edit Print Report - Editing the Data Table Print Report (for detailskxtiting Print Reportsee 5.2.4)
Report specifies the location of items to be printed on the page, fonts used, size, colours,
etc. Users can create a uslefined Print Reportg-or every parameter/method included in
the software EffiValidation, one Print Report is supplied for printing: Data, Results, Graph
and their combinations: Data + Graph, Data + Results and Data + Results+ Graph.

Print

Print to Archive - Prints the contents ohé currently opened windowBata Table Resultsand Graph
corresponding to one validation parameter, to a print file, which can be later printed by
means of Summary Print (see 5.1.3)

Close - Closes thdata Tablewindow for evaluation of the given methpdrameter.
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Main commands in th8heemenu can also be accessed by rigltaking the tab with the Sheet name:

=] Chrl+M

Sheet Properties

£ B0

Save as ..

Close Shest

The Edit menu

Copy (CtrtC) - Copies the marked part of tB&ta Tabldnto clipboard from where users cBastethe
content to any Miarsoft Windows application

Paste (CtdV) - Pastes the data copied to Clipboard at the actual position of the cursor

Insert Row - Inserts a blank row at the current position of the cursor (andmbers the Levels). This is
the equivalent to pressing thesertkey from the keyboard.

Delete Row - Deletes the row at current position of the cursor

(Ctrl-Delete)

Delete Column Deletes the column at the current position of the cursor. The software then moves all
columns right from the column one column left.

The Data Transformationmenu

Log 2 - Calculates Log?2 from all values Data Table

Log 10 - Calculates Log10 from all values Data Table

1/x - Calculates 1/x from all values Data Table

1/x72 - Calculates 1/x"2 from all values Data Table

x"2 - Cdculates x*2 from all values iData Table

Back - Returns the values in tligata Tablevindow to thestatebefore the Data Transformation

The Resultsmenu

Calculate (/) - Performs the assigned calculation and display&Resultswindow.
Graph - Perfams the calculation needed to create the graph and displa@sdpbwindow.

5.2.2TABLE FORENTERING DATA

Handling theData Tableis similar to spreadsheet applications, e.g. Microsoft Excel. Basic features are as
follows:

Thetable can contain multiple sheets (256 maximum), each sheet is for one Validated Property. Instructions
for handling theSheetsusing theData Tablemenu can be found in Chapter 5.2.1

Cursor and/or mouse allows users to move in any direction

The Deletekeyon the keyboard deletes the content of the current cell iDdkee Table

Thelnsertkey on the keyboard inserts a new row (Level) toDhata Tableat the current cursor position
After deleting/inserting a row, the row numbers (Levels) are automatigadisted (renumbered).

By moving the cursor down in ttHigata Tablenew blank rows (Levels) are automatically added.

To copy and paste, use t6é&1-C andCtrl-V hot keys

Data in Data Tablecan be mathematically transformed using Bwta Transformationmenu (Chapter
5.2.1).

Further features concerniliglit data inData Tableare described in Chapter 5.2.1.

Right clicking in theData Tableopens a menu with the following items (also described inEttie menui
Chapter 5.2.1):
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Paste

Delete
Comment
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@ Data Table - Repeatability: Level by Level From Multiple Measurements ] 3

Sheet  Edit  Data Transformation  Results

[0=H 8Re & *>28 |8 .Jd |
Units: lﬁ |

Descriptio | Meast 1 |Measll2 Meast 3 |Measll4 |Measll5 |Measll5 |Measll7 |Measlt8 |Measlt9 |Measlt‘\U Me.
1 JLevels | 5, : 533 5,08 501
2= . . .
2 |Level2s a5 i & 24.39 £ 4.5
3 |Levels0 49, [ Paste 6011 4968 60,45
4 | Delete ﬂ
\Berzoic acid fAmphetamine 4t (4 Comment anolamme)\A—Hgdroxgamghelamme}

] Comment History

]|
25

Time: 210ms | TR Delete Comments |

Enter data to evaluate Repe
Levels of validated property
property at the given level b

| from multiple measurements: rows of the data table correspond to individual
the columns correspond to repeated measurements (Veasit) of the validated
Delete Annexes rerments in a level is 2 (the red box), recormmended number is B (the green box)
Recommended number of le er limit, in the middle and at the upper limit of the range.

In column Description, a us g. "Sample 1" (optional).

In the Units box above the t Colurmn Properties the considered validated property

Annexes

Annex History

If necessary, edit data in Dz dit by clicking on fnsert row (insert), Delete row (CtrtDelete), Delete column,
Copy (Gie-C) the highlightec Delete Row ble or Paste (Cir-) the previously copied data to the table. f required, transform
the data mathematically by Sie [nsect Row and e.g. Log70 (in order to achieve e.g. normality).

Click on the Save icon or 5 U

To create a Mew sheet (for 2 = pelete column . Open, Save or specify Sheet properties go to the Sheet menu. Click an Edit

print raport to edit the print report, Preview to wiew the report and Print to start printing
Click on the Calculate icon or Reswits and Calculate to start the calculation of repeatability and to show results. Click on Graph to
display the corresponding graph

Fig. 5.9: Data Tablenvindowi cell menu

- Copies the contents of the marked part of the table (cell, column, ..) to Clipboard
(equivalent toCtrl-C). Then, choos@asteor pres<Ctrl-V to paste the content of Clipboard
to Data Tableat the position of cursor
- Pasts the contents of the Clipboard (copied witbpyfrom the menu o€trl-C hotkey) at
the position of the cursor (equivalentGtrl-V).
- Deletes the marked cell or row.
- Enables users to enter and edit a comment for the current celayBispdialog box, where
the comment is entered. The comment is saved by clickingathebutton.

IComment for Formula &, Measrt 1 ;I

=
M. Close & save
Fig. 5.10:Cell Commentwindow

The presence of a comment in a cell is indicated by red colour at the right upper corner of
the cell.

Delete Comment Deletes an existing comment for the given cell. The indication in red at the right upper

corner is removed.

Comment History Opens th&€omments Historyindow

5/5/2010

Comment History x|

Date |Time |Ereated bw - Changed by |Eomputer Mame |;|
27-603 14:16:43  Administrator EFFICHEM

> ESEEN 141530 Administator EFFICHEM

KT ,

Carnmet 1

L Back |

Fig. 5.11:Comments Historywindow
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History shows the Date and Time when the Commest@raated or Changed, by whom
and on which Computer

Annexes - Enables users to enter and edit links to files containing Annexes related to the given cell
(similar toAnnexesn theList of Method$. The annex file typically is a data file containing
chramatogram, spectrum or another record or data file (Word document, Excel sheet, etc).
Handling of annexes includes: addition oNawannex, Editing, Deletion, Opening (only
for files executable on the given computer), Saving and Closing the window.

lzon | Description |F'ath |
» Annex for Formula A, Measrt 2 Path to the file containing the Annes [e.g. a .doc format)

K1 i
[ Mew = Edit x Delete @ Open I-L Cloge Save
Fig. 5.12: Annexwindow

The presence of an annex in a cell is indicated by green colour at the upper right corner of
the cell.

Delete AnnexesDeletes existing Annexes from the given cell. The green indication at the upper right corner
of the cell is remeed.

Annex History - Opens théAnnex Historywindow

Annex History x|

|C|eated by - Changed by |Computer Name |

| lcon Description Fath

¥

Ll | ]

I-L Back |

Fig. 5.13: Annex Historywindow

History shows the Date and Time when the Annex was Created or Changed, by whom and
on which Computer. The lower part of tAanex Historywindow displays Icon,
Desciption and Path to the Annex

Column Prop. - Displays a dialog to enter properties of the column (Measrt):

&
Column Name; IMEBSIH & save |
Display Mask: |n.nm¢ M. Close
E xample:

Hitl: |1 2345 6733

12345673

Fig. 5.14:Column Propertyindow
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Column Name - Column name, e.g. Measrt 1.

Display Mask - Mask of the decimal format used to display datathe given
column. Examples:
#.### - 3 decimal digitsd if the third decimal number is zero,
only 2 digits are displayed
0.000 - 3 decimal digitsd if the third decimal number is zero, it
is displayed
Note Always use a decimal separator that éensidered in
Microsoft Windows

Example - Enables users to enter a number as an examples to be displayed

#it# - Enter number to be displayed

5.2.3EVALUATION OF THE DATA TABLE

The procedure to evaluate data in bata Tablewindow is presented iRepeatability. First, the user should
enter the required number of data for the given parameter/method. The minimum number dDdtddlmblds
indicated by a red frame, the recommended number by a green frame. CliCklthéate button to start the
evaluation. The evaluation proceeds as follows:
- The builtin controls are initiated to check the entered data for missing values, empty Levels, Levels with
zero standard deviation, etc. If any of these controls does not passwindoly is displayed in # lower
part of theData Tablevindow (replacing thénstruction3 calledList of Error Controls in Data

List of Enor Controls in Data [2): m

Minirnal number of values on each Level is 2. Fill in values

Fig. 5.15:List of Error Controls in Datavindow

The evaluation will not start unless all errors in data have been corrected. To corecotheclick the
individual error in thelist of Error Controls in Datathe cursor irData Tableis moveal to the position of
the error

- Statistical tests to detect Outliers and to evaluate Normality are performed:
- Cochran test: detection of the Level whi¢he variance of Measurements is statistically bigger than
the variance of Measurements in the other Levels

- Dixon test: detection of Outliers in individual
- Grubbs test: detection of Outlier in individual Levels usingthegsi e Gr ubbds t est
- Grubbs pair: detection of pair outlying Measure

test (2 min. or 2 max. values)
and Normality testing:
- Komolgovov+Smirnov test: testing of measurement Normality in a Level
The software alwgs initiates only Outlier/Normality tests that can be executed with the entered data. For
four and more Measurements, all tests are initiated

- Data evaluation of the given parameter/method is initiated

- The Resultsand Graphwindows are opened with humealcand graphical results. The upper part of the
Resultswindow contains detailed results (e.g. Average, Repeatability, Rel. Repeatability dhdnber of
Measurements), while the lower part includes Conclusions, summarizing the data evaluation along the
whole considered Range (i.e. Conclusion: Repeatability of the Analytical Method is # ##### units, i.e. ## ##
%):

Results for ¥alidation Parameter - Repeatability: Level by Level from Repe |
| Level | Dezcription | Awerage Fiepeatahility | Rel Repeatabiliy | n ‘ -

» 1 Popis 1 511833 016030 313% 3 { X Close |
2 Popiz 2 26,35000 131331 518% 3
3 Popis 3 5014167 033337 067 % 3 5 Pt
Export

Conclusion: Repeatability of the Analytical Method iz 0,78516 units, ie. 352 %

% Fiesults Alnstiuctions 4 Cochran 4Grubbs sGubbs' Fair Test ADixon ANomality /
Fig. 5.16:Resultswindow
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Graph - Repeatability: Level by Level from Repeated Measurements alx

Repestakilty: Level by Lewel from Repested Measurements
Material - Method Used - DEMO project - 1 - 5-53-03

4-Hydruxya'umhﬂs?mine
2,64
L=

% Print

B Save as

R

Settings

W saveas |
" et |
Do |

Diefault

Devigtion from Average

Sifl=

\Gragh,ﬂnslructions;‘

Fig. 5.17:Graphwindow

In the Graphwindow, the user can zoom parts of the graph and ch@ahgeandSeriesby clicking theSettings
i.e. Series General Axis, Titles, Legend Pane] Paging Walls and other controls in th@raph Settingvindow:

g Graph Settings x|

enies I

Seriesl Generall Az Titles ILegendl Parel | Pagingl walls I

ITitIe ‘I

Style |F'ositi0n| Formatl Text I Gladientl Shadowl

[V Wisble [ Adiust Frame [ Alignmenk:
i Left f* Center ¢ Right

Text:

Repeatability: Lewvel by Level From Multiple Measurements ;l
10025 - Blood gemm - Amphetamines and Metabolites - GC - 13-11-02 -1
4-Hydrowpamphetamine

,
4 2

Fig. 5.18:Graph Settingvindow

In addition, theResultswindow shows the Outlier/Normality detection resultsindividual tabs. Several tabs
presenting results of evaluating Data, Dixon and Grubbs test are shown below:

Dixon's Test - to detect Outliers |

Lewel | Numberl Walue | Cale. Walue | Crit. Walue |
L 2 5 28 08232 0528

% Frint

_Sem |
Export |

Conclusion: Mumber of Outliers detected using Dison's Test iz 1.

% Results £Instructions 4 Cochran AGrubbs 4 Grubbs' Pair Test ) Dison AMNormality
Fig.5.19:Di x 0 n éwsndowe s t
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Grubbs’ test - to detect Outliers |
| Level | Mumber | Walue | Calc. Value | Crit. % alue |

» 2 5 8 20033 1,857 W

éPrint |
Export |

Conclugion: Mumber of Dutliers detected using Grubbs' Test is: 1.

% Results Anstructions 4Cochran jGrubbs A Grubbs' Pair T est 4Disan fHormali 7

Fig. 5.20:G r_u bwindodv

In the example above, the tests revealed the presence of one Outlier (MeasG)eméervel 2 with a value of

28.0. TheCalculated Valueof t he Di xonébés <criteri a Cricalalug@ 26.&28 whi ch
from the statistical tables. Accordingly, ti@alculated Valuef o r the Grubbbés test 2.0009
Critical Value = 1.887 from the statistical table at the considered probability Level.

The numerical results in tHResultswindow can beExportedto a specified .txt, .csv or .xIs filéhe graphical
results in theGraphwindow can beSaved as .bmp, .gif,.jpg, .wmf or .html file In both casesthe user should
specify theTarget directoryFilename and the filEormat to beapplied

Data Results andGraphor their combinations can be printed using a default ordestined Print Report Form.
The user dfinition/edition of the Print Reports is described below.

All other Validation parameters, Inttaboratory Comparisons, Calibrations, Control Charts and Uncertainties
can be evaluated accordingly. The basic procedure is: (a) enter data, (b) perfatatioca; (c) evaluate graph,
(d) print reports. For more details, see chapter5.3bade r 6 s Tut or i a.l Ef fi Validati on

5.2.4 PRINT DATA TABLE

The print options implemented in theffiValidation 3.0software are based @o calledPrint ReportsFor every
parameter/method, one default Print Reposuispliedwith the softwardor each language version

All predefined Print Reports are saved with the file extension RTM in the diregfékalidation 3.0RTM.
User can edit or create a new PR&port by means of Report Builder. TReport Buildeiwindow is opened by
clicking Edit Print Reportitem which is always below thigem Print andPreview

@ ReportBuilder: C:\Program Files'\Effivalidation 3.0 2396%RTM'1_UserDefined.RTM i [
File Edit Wew Report Help
Deszign | Previewl
MAgueat)| 26| |A2ER D/ |2 08
I H“.-’-‘«rial s Fsru=ss==|A-2- l:;!;|
I E=
0I v |10I t |2I0 v |3l.'ll t |-10I t |50I t |6I0 v |TUI t |80I v |3l.'ll t |1l2:0I ' |III0 v |12IlZlI ' |13I0I ' |1-!Il2lI ' |15I0I ' |16:0I ' |ITIlIII ' |1$I0I ' |13I0I ' |2l:'l0I '
-0 -
i PSH: Header ID.RTH |
I FubHeporH: Ma Data Pipeline Azsigned |
[ | PSFl: Datal_UDRTH |
-2
:" PSFl: DataZ_UD RTH |
3 PSH: Datad UD.RTH |
_n
e
- o -
~ Al | 3
T Mair: HEADER /i DSR: Header UDRTM 40SF: Datal UDRTM fDSR: Data2 UDATIM AOSF: Data3 UDRTM § SubReportl: Mo Data Pipeline Sssigned £
[ready. [Ler: [Tap: wicth: Height: =

Fig. 5.21:Report Buildewindowi Main of 1_UserDefined.RTM
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5.2.4.1PREDEFINEDPRINT REPORTS

Predefined Print Reports apeeparedor use in all language versianghey consist of two types &ubRepong,
the first are stati¢components which it includes cannot be chaphgie second are dynanfiubReportgthey
refer to a file saved on diswhich includes thd(RTM repor). The dynamicSubReport has in the file name the
prefix ADSRibRepoR)yDaramgngenerating the Print RepoRSR is located in the sequenemd
conseatively Printed or PreviewedAll SubReport names are generateg the software, according to the
selected language version

Warning: It is not recommended to Preview the DSR Subreport when editing the Print Reparise a part of
DSR is saved in the main repofs a result, the RTM file is bigger and generatioritef whole Print Report
longer. To preview the Print Report, we recommend to Riaview belowPrint.

5.2.4.2USERDEFINED PRINT REPORTS

Creating User Defined reports assumes, that the same RTM file name is used, e.g. 1_UserDefined.RTM. The
user can @aste a new Print Report (File > New Report)delete SubReports, includif@SR in the existing
Print Report

5.2.4.3BAsIC DESCRIPTION

There are three sections displayed in the new repleader, Detaibnd Foote. The Header enables to create
the Prit Report headett is expected to include here the Report nalmgo of the company or headings of the
individual columns in the sectidbetail. Co fill in Header, use the icohextfrom the Report Builder icon bain
the sectiorDetail, placeattributes which are repeated, but their values are charigd is most easily de
through the icon®BTextor DBMemo Every text can be formid, i.e. change&ont, Size Color, etc. Every
DB component has to refer to ataSource rd attribute name Only if both are assigned, the component
displays dataComponents without the prefix D&an bedefined directly in the Report Builder

a ReportBuilder: C:%Program Files' Effi%alidation 3.0 2396RTM4 1_UserDefined.RTM — |E|Ii|
File Edit Miew Report Help
Design I Preview |
5| A R EEEL T T )
|“|Arial = j|nf§|§§§§|£vivqei|
B & S| @ ol oe |l E
o " e e e et s T fen Ul Tlee " Tfao oo 'l et U mo U lwe ' fwel " fee ' fwol " lee’ " o’ ' |eee’
1] Y
x)
* Header
_0
1
“ Detail
_0
x)
™ Foater hd
4| | 3
[Ready. [Left: o [Top: 0 [iwidth: [Height: o .

Fig. 5.22:Report Buildemwindowi new Print Report

Footer is generated by softwakeffiValidation automatially and showshe page number, author, date and time
of printing.

Warning: all used defined changes in the Footer will be deleted and autelfyateplaced by the software
EffiValidation

All changes in the Print Report can be viewed througlPtesiewfunction
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5.2.4 ADESCRIPTION OFINDIVIDUAL COMPONENTS

Standarccomponents
T Text
T Memo
1 RichText
1 Image

These components are used to enter fix vaiuesvalues which are not changed during generation of the Print
report Typically, these components are column hesdeotes, logos, and other parts of the Heatlekt
components enable to charigent, Size Color, etc.

DB (database) components

1 DBText
1T DBMemo
9 DBImage

DB components need for their correct function two parametdrs first isDataSourcethe second iattribute.
The values of these components are not fiketl change during generating the Print ReDegtail section). In
case of using a numerical attribuformat of the number can be defined
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Fig. 5.23:Report Buildewindowi DSR: DATA1_UD.RTMof 1_UserDefined.RTM

View components
1 Shape
1 Line

Enable to tune thinal design of thd°rint Report

All Print Reports within EffiValidation 3.0 are created in a similar way as Print Reports iDdteTable
window.
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5.3VALIDATION PARAMETERS

5.3.1REPEATABILITY

Repeatability characterizes spread of Validated Property (Measurements) around the mean value caused by
random errors. Data to evaluate Repeatability must be recorded under Repeatability conditions, i.e. measured in
one labortory, by one analyst, on one instrument, within a short time period.
TheEffiValidation 3.0software includes 2 approaches to evaluate Repeatability:

o Level by Level from Multiple Measurements

o From Parallel Measurements
The choice of method isedcribed in Chapter 5.4.

5.3.1.1LEVEL BY LEVEL FROMMULTIPLE MEASUREMENTS

Click Repeatabilityi Level by Level from Multiple Measuremeirntghe Validation (e.g. Full) window and then
chooseOK. TheData Tablé Repeatability: Level by Level from Multip Measurementaindow is displayed.

Rows of theData Tablecorrespond to individualevels of Validated Property (typically concentration), the
columns correspond to repeated Measuremeavitagrt) of the Validated Property at the given Level. The
minimumnumber of Measurements in a Level is 2 (tha& box), the recommended number is 6 (gineenbox).

The recommended number of Levels (rows) is 3: at the lower limit, in the middle and at the upper limit of the
range.

Click the Calculateicon or choos&esilts > Calculateto start the calculation of Repeatability and to display the
Resultswindow. For every Level of the Validated Property (sample), the following characteristics are presented:

1 Level - Copy of the Level number column Pata Table

9 Description - Copy of the Description column Data Table

1 Average - Average Measurement in a Level (row average)

1 Repeatability - Measurement standard deviation in a Level (row STD)
1 Rel. Repeatability - 100*Repeatability/Average Measurement

T n - Number of Measurements in a Level (row)

Conclusion: summarizes the Repeatability evaluation along the whole considered range. Repeatability and Rel.
Repeatability are pooled averages of Repeatability values from the Results table, weighted with respect to the
numberof Measurements in the Level.

On the Cochran Dixon, Grubbs Grubbs' pairand Normality tabs, the Outliers and Normality results are
presented.

Results can bBrinted (Print, Preview Edit Print Report andExportedto other formats TXT, CSV, XLS).

The Graphwindow is displayed automatically and shows variability of multiple Measuremesatsigyin the
individual Levels of the Validated Property-éxis).

The Title and other Settings of the Graph (Axis, Legend, Colours, Styles, etc.) can be changgu ttheo
Settingsbutton. TheDefault button resets the Graph to its initial Settings. A Graph canPbiated (Print,

Preview Edit Print Repor} andSaved asther formatsBMP, GIF, JPEG WMF, HTML). When theData Table
and/orResultswindows are openedhe combination of Graph with Data/Results carPbiated using theData
Tablewindow menu (selecgheet Print (Preview Edit Print Repor}.

Data edit, Graph display and the use of Print features are the same for all other algorithms/methods.
5.3.1.2FROM PARALLEL MEASUREMENTS

Click Repeatabilityi From Parallel Measurementand then choosé€K. The window Data Tablei
Repeatability: From Parallel Measuremeistepened.
Rows of theData Tablecorrespond to individudlevels of Validated Property @ncentration), the columns to
parallel measurementMegasrt 1 and2) of the Validated Property at the given Level. The required number of
Measurements in a Level is 2. The recommended number of Levels (rows) is 6: at the lower limit, in the middle
and at he upper limit of the Range.
Click the Calculateicon or choos&esults> Calculateto start the calculation of Repeatability and to display the
Resultsvindow. For every Level of the Validated Property, the following characteristics are presented:

1 Level - Copy of the Level number column ata Table

1 Description - Copy of the Description column Data Table
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1 Average - Average measurement in a Level (row average)

1 Repeatability - Measurement standard deviation in a Level (row STD)
1 Rel. Repeatability - 100*Repeatability/Average Measurement

T n - Number of Measurements in a Level (row)

Conclusion: summarizes the Repeatability evaluation along the whole considered Range. Repeatability and Rel.
Repeatability are pooled averages of Repeatability valoastiie Results table, weighted with respect to the
number of Measurements in a Level.

The Graphwindow is displayed automatically and shows the variability of parallel Measuremeantis)yn the
individual Levels of the Validated Property-éxis).

5.3.2INTERMEDIATE PRECISDN

Click Intermediate Precisioand choos®©K. TheData Tablé™ Intermediate Precisiowindow is displayed. The
Intermediate Precision characterizes the spread of Validated Property (Measurements) around the mean value
caused B random errors. Data to evaluate Intermediate Precision must be recorded under the measurement
conditions between Repeatability and Reproducibility conditions; this means e.g. different analysts, the same
instrument, within an intermediate time period.

Data handling and evaluation of Intermediate Precision are the same as in theRezeatdbility(see Chapter
5.3.1).

5.3.3REPRODUCIBILITY

5.3.3.1DATA AVAILABLE

Click Reproducibilityi Data Availableand then choos®K. TheData Tableé’ Repioducibility: Data Available

window is displayed. Reproducibility characterizes the spread of Validated Property (Measurements) around
mean value caused by random errors. Data to evaluate Reproducibility must be recorded under Reproducibility
conditions, ie. measured by different analysts, on different instruments, within a long time interval, usual in an
Inter-laboratory Comparison study.

Data handling and evaluation of Reproducibility are the sankepsatabilitysee Chapter 5.3.1). Rows Data
Table correspond to Measuremenkddasrt) of the Validated Property in individual laboratories.

5.3.3.2RESULTSAVAILABLE
Click Reproducibilityi Results Availableand then choos©K. The Data Tablei Reproducibility: Results

Available window is displayedEnter the value oReproducibilityand chooséK. The data are saved in the
database. No calculation is performed.

5.3.4ROBUSTNESS

Robustness characterizes the resistance of the Analytical Method to small changes in the settings of experimental

conditions (e.g. to changes in pH ife mobile phase in case of HPLC method, to charigethe detector
temperature of a GC method, etc.). Robustness is evaluated by means of experimental design.

Click Robustnessn the Validation (e.g. Full) window andthen chooseOK. The Data Tablei Robustness
window is displayed.

In the box above the table enter thhember of Factorsto test Robustness of the Method (in case of HPLC e.g.

pH of mobile phase, flow of mobile phase, concentration ofp@min reagent, et). With respect to this Number,

the software will generate a table of an experimental design with a certain number of rows and columns. Every
row corresponds to one experiment. All experiments are carried out with the same sample/standard (e.qg.
concentrdon = 25 mg/l), only the conditions of the experiment differ. The coluRatsor 1 to Factor x (where

x = Number of Factors considered) are filled with values +1-andhere +1 indicates that the given factor (e.g.

pH) is for the given experiment set tile hominal Level (e.g. pH = 8.2) antl that the factor is set to the
extreme Level (e.g. pH = 8.7). Values of the nominal (+1) and extreme L-&yelré set before any experiment
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starts. In theResultscolumn in theData Tablewindow, enter the resultsf experiments obtained for individual
settings of experimental conditions (given by +1 ahd

Click Calculateto start the calculation of Robustness and to displayRémsultswindow. Choose whether to
include (YES= standard way) or to excludd@) Dummy variables in the calculation.

In theResultswindow, the following characteristics are presented:

1 Factor - Consecutive number of the Factor against which Robustness is tested

1 Effect - Effect of the tested Factor on the Result when the Factorigetgrom the
nominal to the extreme Level

1 E_crit - Critical effect needed to compake crit to Effect in order to evaluate significance
of the Factor

9 Hypothesis - Result of testing the hypothesis that the Analytical Method tested is Robusttagain

the given FactorEffect < E_crit)
Conclusion: summarizes the result of the hypothesis thatie¢hod is robust against all Factors tested.
The automatically opene@raphwindow shows a bar plot dEffects (y-axis) of individualFactors (x-axis) on
experimental Results obtained when evaluating Robustness. The length of the bar is proportional to the size of
the Effect. Horizontal lines in the Graph indicate the limits above which the Effects are statistically significant so
that the Method is not bust against such a Factor.
When it turns out that the Method is not Robust against some of the Factors tested, then the extreme tested Level
is moved closer to the nominal Level (e.g. pH from 8.7 to 8.5) and the experiment and evaluation is repeated. If
the tested factor (pH) becomes unimportant, it is necessary to ensure that the laboratory regulates the Factor
within the established narrower limits (pH from 8.2 to 8.5).

5.3.5ACCURACY

Accuracy characterizes the agreement between the Measurerhéfadated Property and the accepted or
declared Reference value. If testing proves that the difference between these values is not statistically significant,
the Method is considered to provide accurate results. In case the difference is statistatigrimthe Method
provides biased results (this means results including a systematic error).
To evaluate Accuracy, several methods can be used:

o Limited Concentration RangeSample Reconstitution Possilfteest)

o Limited Concentration RangeReference Material Availablé-test)

o Large Concentration RangeBlank Material Available: #est or Regression

o Large Concentration RangeBlank Material Available: #est or Regression

0 Comparison of 2 Methods/Laboratoriegtest Level by Lator t-test on Difference of Results
The choice of method to evaluate Accuracy is described in Chapter 5.4.

5.3.5.1LIMITED CONCENTRATIONRANGE® SAMPLE RECONSTITUTIONPOSSIBLE

Click AccuracyandLimited Concentration RangeSample Reconstitution Pokd in the Validation (e.g. Full)

window. Then choos®K. TheData Tablei Accuracy: Limited Concentration RangieSample Reconstitution
Possiblewindow is opened.

In the Referencecolumn, type in the value of Validated Property in the calibration stdadaepared using a
(certified) reference material (known from weighing, pipetting, etc.) and blank. IN¢asrt 1 to Measrt 30
columns, enter values of repeatedly measured Validated Property using the validated Method at the given Level.
The minimum nurber of Measurements in a Level is 2. The recommended number is 6. The recommended
number of Levels (rows) is 3.

Click Calculateto start the evaluation of Accuracy and to displayResultswindow. For every Level of the
Validated Property, the followingharacteristics are presented:

1 Level - Copy of the Level number column ata Table

1 Description - Copy of the Description column Data Table

1 Reference - Copy of theReferencecolumn inData Table

1 Measured - Row average dileasrt values fronData Tdle

1 Recovery - Method Recovery = 100AeasuredReference

1 Precision - Row standard deviation dfeasrt values fromData Table

T n - Number ofMeasrt values in the given Level (row)

7 t - Calculated t for the Student'setst

1 t-crit - Critical t-value for theStudent's test (from statistical tables)

1 Hypothesis - Result of testing the hypothesis that the Method is accurate on the given Level
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Conclusion: summarizes the result of testing the hypothesis thaknladytical M ethod provides statistically

accurate results along the whole considered Range.

The automatically opene@raph window shows the plot oMeasured (y-axis) againstReference (x-axis)

values of Validated Property. The straight line on the main diagonal corresponds to the ideal (i. e. absolutely
accurate) Method.

5.3.5.2LIMITED CONCENTRATIONRANGE I REFERENCEMATERIAL AVAILABLE

Click Accuracyand Limited Concentration Range Reference Material Available the Validation (e.g. Full)
window and then choodeK. The Data Tablei Accuracy: Limitel Concentration Rande Reference Material
Availablewindow is displayed.

In the Reference Precisionbox above the table, enter the precision value of the Validated Property
(concentration) in the reference material. This value should be provided bypihiees in the certificate of the
reference material.

In the individual rows of théata Table enter data for the individual reference materials: inRké Value
column, type in the value of the Validated Property in the reference material. Thiskalud be presented by
the supplier in the certificate. In the colunieasrt 1 to Measrt 30, enter results of the repeated Measurements
of the Validated Property of the reference material. The minimum number of Measurements is 2; the
recommended number s

Click Calculateto start the evaluation of Accuracy and to show Resultswindow. For every reference
material considered, the following characteristics are presented:

1 Level - Copy of the Level number column Pata Table

1 Description - Copy of the Description column iData Table

1 Reference Value - Copy of theRef. Valuecolumn inData Table

1 Measured - Row average dfleasrt values fromData Table

1 Recovery - Method Recovery = 100ieasuredReference

1 Precision - Row standard deviation dfeasrt values fromData Table

T n - Number ofMeasrt values in the given Level (row)

1 t - Calculated t for the Studentsetst

1 t-crit - Critical tvalue for the Student's test (from statistical tables)

1 Hypothesis on Precision - Result of testing the hypotheghat the Method is sufficiently precise with

respect tdReference Precision
1 Hypothesis on Accuracy - Result of testing the hypothesis that the Method is accurate for the given
reference material
Conclusion: summarizes the result of testitige hypothesis that th&nalytical Method provides accurate
results for all Reference Materials tested.
The automatically openeg@raphwindow shows the plot dfleasured (y-axis) versuReference(x-axis) values
of Validated Property. The straight line ¢ime main diagonal corresponds to the ideal (absolutely accurate)
Method.

5.3.5.3LARGE CONCENTRATIONRANGE | BLANK MATERIAL AVAILABLE : t-test

Click AccuracyandLarge Concentration RangeBlank Material Availablg t-testin the Validation (e.g. Full)

window and then choos®K. The Data Tablei Accuracy: Large Concentration RangeBlank Material
Availablei t-testwindow is opened.

In the Referencecolumn, type in the value of Validated Property in the calibration standards, prepared using a
(certified) reference material (known from weighing, pipetting, etc.) and blank. In the colMmasrt 1 to

Measrt 30, enter values of repeatedly measured Validated Property using the validated Method at the given
Level. The minimum number of Measurements in avel is 2; the recommended number is 6. The
recommended number of Levels (rows) is 3.

Click the Calculateto start the evaluation of Accuracy and to showRkesultswindow. For every Level of the
Validated Property, the following characteristics are prisk

1 Level - Copy of the Level number column bata Table

1 Description - Copy of the Description column Data Table

1 Reference - Copy of theReferencecolumn inData Table

1 Measured - Row average dieasrt values fronData Table

1 Recovery - Method Reovery = 100MeasuredReference

1 Precision - Row standard deviation dfeasrt values fromData Table
T n - Number ofMeasrt values in the given Level (row)
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1T t - Calculated t for the Student$etst
1 t-crit - Critical t-value for the Student's test (fromtsgtical tables)
1 Hypothesis - Result of testing the hypothesis that the Method is accurate on the given Level

Conclusion: summarizes the result of testing the hypothesis thaf\tiadytical M ethod provides statistically
accurate resultsalong the whole caidered Range.

The automatically openedraphwindow shows the plot dfleasured (y-axis) versusReference(x-axis) values

of Validated Property. The straight line on the main diagonal corresponds to the ideal (i. e. absolutely accurate)
Method.

5.3.5.4L ARGE CONCENTRATIONRANGE I BLANK MATERIAL AVAILABLE : REGRESSION

Click AccuracyandLarge Concentration RangeBlank Material Availablé Regressiorin the Validation (e.g.

Full) window and then chood@eK. The Data Tablei Accuracy: Large ConcentratidRangei Blank Material
Availablei Regressionmindow is opened.

In the Reference column, type in the value of Validated Property in the reference material (known from
weighing, pipetting, etc.). In the colunieasrt 1 (2 - 30), enter values of measured IMated Property at the

given Level. The minimum number of Measurements is 1 (the red box). The minimum number of Levels (rows)
is 4, the recommended number is 6 (the green box).

Click Calculate to start the evaluation of Accuracy and to open Resultswindow, showing for both
parameters of the regression line (slope and intercept) the following:

1 Parameter - Name of the regression parameter (Intercept/Slope)

1 Theoretical - Theoretical value of the regression parameter (Intercept = 0, Slope = 1)
corresponding to the ideally accurate Method

1 Measured - Regression parameter calculated from all aveMegasrt values

1 Recovery - Method Recovery = 100AeasuredTheoretical

1 Precision - Standard deviation of the regression parameter

1 Confidence interval - Calculated confidence interval for the regression parameter needed to
test the hypothesis

1 Hypothesis - Result of testing the hypothesis that Slope = 1 and Intercept = 0

Conclusion: summarizes the result of testing the hypothesis thaknlagytical Method provides statistically
accurate results.

The automatically openeg@raphwindow shows the plot dfleasured (y-axis) versusReference(x-axis) values
of Validated Property. The straight line on the main diagonal corresponds to the ideal, Bbschueate
Method.

5.3.5.5LARGE CONCENTRATIONRANGE i BLANK MATERIAL NOT AVAILABLE : t-test

Click AccuracyandLarge Concentration Range Blank Material not Availablé t-testin the Validation (e.qg.
Full) window and then choodeK. The Data Tablei Accuracy: Large Concentration Rang@lank Material
not Availablei t-testwindow is opened.

In the first row of theData Tablecorresponding to the analysisioftial sample with a low Level of Validated
Property (concentration), entdddition = 0. Inthe columnaMeasrt 1 to 30 (min. 2) enter results of repeatedly
measured Validated Property in the initial sample. In the second and next rows, fill the éaldition with
the value of standard addition (concentration) added to the initial sample.dolthensMeasrt 1 to 30 (min. 2)
enter results of repeatedly measured Validated Property in the given sample with the added standard.
Click Calculateto start the evaluation of Accuracy and to show Resultswindow. For every Level of the
Validated Propey, the following characteristics are presented:

1 Level - Copy of the Level number column ata Table

1 Description - Copy of the Description column Data Table

1 Addition - Copy of theAddition column inData Table

1 Measured - Row average ofleasrt from Data Tablecorrected for row average of
the initial sample (Level 1)

1 Recovery - Method Recovery = 100AeasuredAddition

1 Precision - Row standard deviation dfeasrt values fromData Table

1 Confidence interval - Confidence interval of rowwerage corrected for the average of
the initial sample (Level 1)

1 Addition - Copy of the Addition column in Data Table

1 Hypothesis - Result of testing the hypothesis that the Method is accurate in the given
Level
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Conclusion: summarizes theesult of testing the hypothesis that thealytical Method provides accurate
results along the whole considered Range.

The automatically opene@raphwindow shows the plot dfleasured (y-axis) values of the Validated Property
corrected for the average Level 1 (initial sample) versus the standAdHition values (xaxis). The straight
line on the main diagonal corresponds to the ideal, absolutely accurate Method.

5.3.5.6LARGE CONCENTRATIONRANGE i BLANK MATERIAL NOT AVAILABLE : REGRESSION

Click on Accuracy and Large Concentration Rangé Blank Material not Availablei Regressionin the
Validation (e.g. Full) window and then choof@K. TheData Tablei Accuracy: Large Concentration Range

Blank Material not Availablé Regressiomwindow is opened.

In the columrval. Pr., input the concentration values (Validated Property) of the prepared calibration standards

in water or another inert solvent/material. In the coluleasrt 1, input the responses obtained with the
validated Analytical Method for samgd with the given Level of Validated Property. In the coluSmn

Addition, input values of standard addition, spiked to aliquot of the material (matrix) being analysed. To the
columnMeasrt 2, input responses obtained with the validated Method on spikeples If the number of rows

filled in columnsVal. Pr. andMeasrt 1 is not the same as #Bt. Addition andMeasrt 2c ol umns-10 ent er
values to empty cells to the last rows (at the end of the Table).

Click Calculateto start the evaluation of Accuraend to show th&esultswindow, showing the following:

1 Parameter - Name of the regression parameter (Slope)

1 Calibration - Slope of the calibration line prepared in water or an inert solvent
1 Standard Addition - Slope of the calibration line with the stdard additions

1 Recovery - Method Recovery = 10@tandard Addition/Calibration

1 Precision - Standard deviation of the regression parameter

1T t - Calculated t for the Student'$est

1 t-crit - Critical tvalue for the Student's test (from statisticalaap

1 Hypothesis - Result of testing the hypothesis that both Slopes are equal

Conclusion: summarizes the result of testing the hypothesis thaf\tiadytical Method provides statistically
accurate resultsalong the whole tested Range.

The automaticallyopenedGraphwindow compares th€alibration line and theStandard Addition line. In
case the Slopes of both lines are not statistically different, the accuracy of the Method is confirmed.

5.3.5.7COMPARISON OF2 METHODSLABORATORIES t-test Level by Levie

Click Accuracyand Comparison of 2 Methods/Laboratoriestest Leveby-Levelin the Validation (e.g. Full)

window and then choog@K. TheData Tablel Accuracy: Comparison of 2 Methods/Laboratorietest Level
by-Levelwindow is opened.

Rows in tle Data Tablecorrespond to individualevels of Validated Property (typically concentration), the
columns correspond to results obtained by repeatedly measured Validated Property in the given Level. In the
columnsMeasrt 1_1to 1_3 enter results of 3 tinserepeated Measurements using Method 1 or Laboratory 1
(reference method/laboratory), in the colunMsasrt 2_1to 2_3 enter results obtained using Method 2 or
Laboratory 2 (validated Method). All columns in the given row must be filled in, otherwisdgtivttan cannot

be started!

Click the Calculateicon or chooseResults> Calculateto start the calculation of Accuracy and to show the
Resultsvindow. For every Level of the Validated Property, the following characteristics are presented:

1 Level - Copy d the Level number column iData Table

1 Description - Copy of the Description column Data Table

1 Measured 1 - Average ofMethod 1 values in the given Level iData Table

1 Measured 2 - Average ofMethod 2 values in the given Level iData Table

1 Recovey - Method Recovery = 100ieasured 2Measured 1

1 Precision 1 - Standard deviation dflethod 1 values in the Level iData Table

1 Precision 2 - Standard deviation d¥ethod 2 values in the Level iData Table

T t - Calculated t for the Student$est to conpare Methods/Laboratories

1 t-crit - Critical t-value for the Student's test (from statistical tables)

1 Hypothesis - Result of testing the hypothesis that the compared Methods are equal
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Conclusion: summarizes the result of testing the hypothesis that lmtipared Methods/Laboratories give the
same results in all Levels, i.e. tAaalytical Methods is accuratecompared to the reference Method.

The automatically openeGraphwindow compares averages of Measured values of the Validated Property
obtained usig Method 1 (y-axis) andMethod 2 (x-axis). The straight line on the main diagonal corresponds to
the ideal, absolutely accurate Method.

5.3.5.8CoMPARISON OF2 METHODYLABORATORIES t-test on Difference of Results

Click Accuracyand Comparison of 2MethodéLaboratories: ttest on Difference of Resulits the Validation
(e.g.Eull) window and then choo<eK. TheData Tablé Accuracy: Comparison of 2 Methods/Laboratories: t
test on Difference of Resulkgindow opened.

Rows of theData Tablecorrespod to individualLevels of Validated Property (typically concentration). In the
column Method 1 enter results of Validated Property obtained using Method 1 (reference method), in the
columnMethod 2 enter results of Validated Property obtained using Meth@dhlidated method). The number

of filled in rows in both columns must be equal, otherwise the algorithm cannot be started.

Click the Calculateicon or chooseResults> Calculateto start the calculation of Accuracy and to show the
Resultswindow. ClickGraphto display the corresponding graph. TResultsvindow displays:

1 Mean Difference - Mean difference betwedviethod 1 andMethod 2 in Data Table

9 Difference Precision - Standard deviation of differences betwdéethod 1 andMethod 2 in
Data Tale

M Confidence Interval - Confidence interval around the Mean Difference betwdethod 1
andMethod 2

1 Hypothesis - Result of testing the hypothesis that the compared methods are equal

Conclusion: summarizes the result of testing the hypothesistibtit compared Methods/Laboratories give the
same results, i.e. thenalytical Methods are accuratecompared to the reference Method.

The automatically opene@raphwindow shows the plot of results obtained usMgthod 1 (y-axis) versus
Method 2 (x-axis). The straight line on the main diagonal corresponds to the ideal, absolutely accurate Method.

5.3.6SELECTIVITY

Selectivity characterizes the ability of the Method to provide a measured signal, which is selective with respect
to the Validated Pymerty of interest. If a Method is selective, the influence of potential interferences (matrix) on
the results is negligible. When the influence of interferences is significant, then the Method cannot be considered
selective.

To evaluate Selectivity, theffowing methods can be used:
o0 Comparison of Calibration Lines
o0 Comparison of Results with a Standard
o Comparison of Results with Measurements without Interference

5.3.6.1COMPARISON OFCALIBRATION LINES

Click SelectivityandComparison of Calibratio Linesin the Validation (e.g.Full) window and then choosek.

The Data Tablei Selectivity: Comparison of Calibration Linewindow is displayed. The minimum
(recommended, respectively) number of Levels for Validated Property is 3 and 6. The numberfereinces

that are subject to testing must range from 1 to 9.

In theNumber of Interferencesbox above the table, enter the number of potentialferemcesagainst which

the method Selectivity is tested. With respect to this number, the softwargewdtate a number of column

pairs equal to the number of infilmrences

In the Validated Property 0 andMeasrt 0O columns, enter the concentration (Validated Property) and response
(e.g. absorbance) corresponding to individual calibration standards (eweels) without interference. In each

of the following column pairs (i.e/alidated Property 1 andMeasrt 1, Validated Property 2 andMeasrt 2)

enter data corresponding to calibration in the presendet&fference 1, Interference 2, etc. The amount of
interference added to calibration standards is chosen with respect to the expected concentration of interferences
in unknown samples. This amount can be constant or increasing with concentration of the standard.

The number of calibration samples measured dach tested Interference is often not constant in practice
(because under some experimental combinations results cannot be obtained). For this reason, fill in the empty
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cells (results not available) at the end of Deta Tablewith 11 values. These vads are then omitted in the
calculation.

Click the Calculateicon or choosd&Results> Calculateto start the calculation of Selectivity and to display the
Resultswindow. Results compare the calibration without Interference to the calibration in theqeresie
Interference 1, 2, etc.:

1 Calibration - Type of calibration: without/without Interference

1 Slope - Numerical value of the calibration slope

T t - Calculated wvalue used to compare the slope of the calibration line with and without
the Intererence using the Student's test

Tt crit - Critical t-value of Student'stest (from statistical tables)

1 Hypothesis - Result of testing the hypothesis that the Analytical Method tested is selective

against the tested interferentet-crit)
Concluson: summarizes the result of the hypothesis thathalytical M ethod provides selective results for
all Interferences tested.

The automatically openedraphwindow compares the calibration livgithout Interference to the calibration

lines with individual Interferences If the slope of the calibration line with Interference is not statistically
different from the slope of the calibration line without Interference, then the Selectivity of the Method against
the given Interference is confirmed.

5.3.6.2COMPARISON OFRESULTS WITH ASTANDARD

Click Selectivityand Comparison of Results with a Standdrdthe Validation (e.g. Full) window and then
chooseOK. TheData Tabld Selectivity: Comparison of Results with a Standanddow is displayed.

Rows of Data Tablecorrespond to individualevels of Validated Property (concentration). In tReference

column, type in the value of Validated Property in the reference material (known from weighing, pipetting, etc.).
In the columnsMeasrt 1 to Measrt 30, enter alues of repeatedly measured Validated Property in the given
Level in the presence of the tested Interference. The minimum number of measurements in a Level is 2 (the red
box), the recommended number is 6 (the green box). The recommended number of roeglss(3: at the

lower limit, in the middle and at the upper limit of the Range.

Click the Calculateicon or chooseResults> Calculateto start the calculation of Selectivity and to show the
Results window. For every Interference/amount of Interferer(cew), the following characteristics are
presented:

1 Level - Copy of the Level number column Data Table

1 Description - Copy of the Description column Data Table

1 Reference - Copy of the Reference columnata Table

1 Measured - Row average dfeasrt values fromData Table

1 Precision - Row standard deviation dfeasrt values fromData Table

T n - Number ofMeasrt values in the given Level (row)

T t - Calculated t for the Studentsest

1 t-crit - Critical t-value for the Student's test (from statiatitables)

1 Hypothesis - Result of testing the hypothesis for the given Interference/amounts

Conclusion: summarizes the result of testing the hypothesis thakiaéytical Method is selective against all
Interferences and amounts tested.

The automaticayl openedGraphwindow shows the plot ofleasured values recorded in the presence of the

tested Interference {gxis) against thé&reference(x-axis) values of Validated Property obtained without the
presence of Interference. The straight line on the madigodial corresponds to the situation where the
Interference has no influence on the results, so that the tested Method is selective against the Interference tested
in the tested amounts.

5.3.6.3COMPARISON OFRESULTS WITHMEASUREMENTS WITHOUTINTERFERENCE

Click SelectivityandComparison of Results with Measurements without Interferiantte Validation (e.g.Full)
window and then choogeK. TheData Tablg Selectivity: Comparison of Results with Measurements without
Interferencewindow is displayed. Té minimum (recommended) number of Levels is 1 (3). The number of
Measurements without and with Interference must be 3, otherwise the algorithm cannot be started!
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Rows in theData Tablecorrespond to individualLevels of Validated Property (typically conctation) or

amount of Interference, the columns correspond to results obtained by repeatedly measured Validated Property
in the given Level. In th&Vithout Int. 1 to 3 columns, enter results of 3 times repeated Measurements of
Validated Property in the sanle without Interference. In thé/ith int. 1 to 3 columns, enter results of 3 times
repeated Measurements of Validated Property in the same sample after addition of Interference.

Click the Calculateicon or chooseResults> Calculateto start the calculain of Selectivity and to show the
Results window. For every Interference/amount of Interference (row), the following characteristics are
presented:

1 Level - Copy of theLevel number column ibata Table

1 Description - Copy of theDescription column inData Table

1 Without Int. - Average ofWithout Int. 1 to 3 values in the Level iData Table

1 With Int. - Average ofWwith Int. 1to 3values in the Level iData Table

T t - Calculated t for the Student$est to compargVithout Int. andWith Int.

1 t-crit - Critical t-value for the Student's test (from statistical tables)

1 Hypothesis - Result of testing the hypothesis that the avekghout Int. is equal tdwith Int.

Conclusion: summarizes the result of testing the hypothesis that all average valuesmavitlithout Interference
are the same, i.e. tmalytical Method is selective against all Interferences and amounts tested.

The automatically opene@raphwindow compares average results of the Validated Property obtaiitbd(y-

axis) andWithout (x-axis) the tested Interference. The straight line on the main diagonal corresponds to the
situation where the Interference has no influence on the results; i. e. the Analytical Method is selective against
the tested Interferences in the tested amounts.

5.3.7SENSITIVITY

Sensitivity is defined by IUPAC as the change in signal caused by a unit change of Validated Property (i.e. slope
of calibration line). Alternatively, Sensitivity is evaluated as the minimum difference in Validated Property
between two gaples that can be reliably distinguished with the given Method.

To evaluate Sensitivity, two algorithms can be used:
0 From Calibration Line
o0 Minimum Difference in the Validated Property

5.3.7.1FRoM CALIBRATION LINE

Click SensitivityandFrom Calibration Linein the Validation (e.g.Full) window and then choo$eK. TheData

Tablei Sensitivity: From Calibration Linevindow is opened. The minimum/recommended number of Levels is
3/6. The minimum and recommended number of Measurements is 1.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individual standards (rows). In
the Measrt 1 (2 to 30) column, enter the response values (absorbance, peak areas, etc.) recorded for individual
standards. The minimum number of Levelsa@sd is 3 (thered box), the recommended number is 6 (gneen

box).

Click the Calculateicon or chooseResults> Calculateto start the calculation of Sensitivity and to show the
Resultswindow. ClickGraphto display the corresponding graph.

The Resuts window shows the Sensitivity of the validated Analytical Method calculated as a slope of the
calibration line

Conclusion: summarizes the evaluation 8ensitivity of Analytical Method determined as the Slope of the
calibration line.

The automaticallyopenedGraphwindow shows the calibration data fitted with a straight line. The slope of the
calibration line defines Sensitivity of the Method.

5.3.7.2MINIMUM DIFFERENCE IN THEVALIDATED PROPERTY

Click Sensitivityand Minimum Difference in the Validedl Propertyin the Validation (e.g. Full) window and
then chooseOK. The Data Tablei Sensitivity: Minimum Difference in the Validated Propesgndow is
opened.

In the window, enter the following data:
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Repeatability of the Validated Property - Repeatabity of Validated Property evaluated by the
EffivValidation 3.0software

Number of repetitions for repeatability - Number of measurements applied to evaluate Repeatability

Confidence Level 100*(1alfa) - Confidence Level (zlfa)*100,i.e. 95 or 99 %

Click Calculateto start the calculation of Sensitivity and to displayResultswindow.
The Resultswindow shows thé&ensitivity (value) of the validated Method determined as khia. difference in
Validated Property (concentration). fis is the difference that allows to distinguish two different samples.

Click Print to print data and results diod to displayPreview

5.3.8LINEARITY

o Correlation and QC Coefficient
0 ANOVA for Laclof-Fit
o Significance of the Quadratirermi F-test
0 Sign Test
The choice of method to evaluate Linearity is described in Chapter 5.4.

5.3.8.1CORRELATION AND QC COEFFICIENT

Click onLinearity andCorrelation and QC coefficienih the Validation (e.g.Full) window and then choogeK.
TheData Tabld Linearity: Correlation and QC coefficiemindow is displayed.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individual standards (rows). In
the Measrt 1 (2 to 30) column, enter the response values ¢abance, peak areas, etc.) recorded for individual
standards. The minimum number of Levels (rows) is 3 fighebox), the recommended number is 6 (tneen

box).

Click the Calculateicon or choosdResults> Calculateto start the calculation of Lineayitand to display the
Resultswindow. ClickGraphto display the corresponding graph. TResultsvindow shows:

i Calculated R - Correlation Coefficient calculated from dataData Table

1 Reference R - Correlation Coefficient used for comparisorQalculated R to test
linearity (usually 0.99)

1 Calculated QC - QC Coefficient calculated from dataata Table

1 Reference QC - QC Coefficient used for comparison@alculated QCto test linearity
(usually 5.0 %)

1 Hypothesis - WhenCalculated R> Reference RandCalculated QC < Reference QC

then the relationship betwedtal. Property andMeasurementsis
considered to be linear
Conclusion: summarizes the result of evaluating the hypothesis abouifrtbarity of the Method based on
the Correlation and QC coefficient.

The automatically opene@raphwindow shows the Linearity data fitted with a straight line.
5.3.8.2ANOVA FORLACK OF FIT

Click Linearity and ANOVA for Lack of Fitn the Validation (e.g. Full) window and then choogeK. The Data

Tablei Linearity: ANOVA for Lack of Fitwindow is displayed.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individual standards (rows). In
the Measrt 1 to 30 columns (min. 2 thered box; recommended 3the green box), enter the response values
(absorbance, peak areas, etc.) recorded for the individual standards. The minimum number of Levels (rows) is 3
(thered box), the recommended number of Levels is 6 @tieenbox).

Click the Calculateicon or chooseResults> Calculateto start the evaluation of Linearity and to display the
Resultswindow. ClickGraphto display the corresponding graph. TResultswindow shows for two sources of
variance in data, i.e. Repetition and LaufkFit, the following charateristics:

1 Source - Name for the source of variance considered
1 Sum of Squares - Sum of squared residuals from the given source of variance
1 Degrees of Freedom - Number of degrees of freedom associated with the given source of variance

1 Average Sum of Sqares - Average sum of squar&um of SquarefDegrees of Freedom

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



50/115

T F - Calculated F to evaluate Linearity using Fischet&st

1 F-crit - Critical Fvalue for the Fischer's test (from statistical tables)

1 Hypothesis - Result of testing the hypothesis thiae fitness of data by a linear
relationship is acceptable. WhErx F-critical , then the hypothesis
is accepted.

Conclusion: summarizes the result of testing the hypothesis about.ittearity of the Method based on
ANOVA for Lack-of -Fit.

The automatically opena@raphwindow shows the multiple Linearity data fitted with the straight line.
5.3.8.3SIGNIFICANCE OF THEQUADRATIC TERMT F-TEST

Click Linearity and Significance of the Quadratic Terim the Validation (e.g. Full) window andthen choose

OK. TheData Tablé Linearity: Significance of the Quadratic Tekndow is displayed.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individual standards (rows). In
the Measrt 1, enter the response valu@bsorbance, peak areas, etc.) recorded for individual standards. The
minimum number of Levels (rows) is 6 (thed box), the recommended number is 8 (@neenbox).

Click the Calculateicon or chooseResults> Calculateto start the evaluation of Lingty and to display the
Resultswindow. Click Graphto display the corresponding graph. TResultswindow compares the fitness of
data using two models, linear and quadratic:

1 RSSI - Residual sum of squares for the linear model

T RSSk - Residual sum ofcquares for the quadratic model

T F - Calculated F of Fischer'sést to evaluate the significance of the quadratic term

1 F-crit - Critical F-value for the Fischer's test (from statistical tables)

1 Hypothesis - Result of testing the hypothesis that thed#is of data using a linear and a quadratic

model is comparable. Whén< F-critical , then the hypothesis is accepted.
Conclusion: summarizes the result of testing the hypothesis aboutitiearity of the Method based on Fest
testing the significaze of the quadratic term.

The automatically opene@raphwindow shows the Linearity data fitted with a straight line, which can be used
to evaluate the (non) linearity of the relationship tested.

5.3.8.4SIGN TEST

Click Linearity and Sign Testin the Validation (e.g. Full) window and then choos@K. The Data Tablei
Linearity: Sign Teswindow is displayed.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individual standards (rows). In
the Measrt 1 column, enter the sponse values (absorbance, peak areas, etc.) recorded for individual standards.
The minimum number of Levels (rows) is 15 (tke box).

Click the Calculateicon or choosd&results> Calculateto start the calculation of Linearity and to display the
Resuts window. ClickGraphto display the corresponding graph. TResultsvindow shows:
1 Number of Positive Residuals - Number of residuals which have a positive sign when data are
fitted by a straight line
1 Number of Negative Residuals - Number of resiuals which have a negative sign when data are
fitted by a straight line

1 Like Signs - Number of sign changes when data are fitted with a straight line
9 Critical Value - Critical value for the sign test (from statistical tables)
1 Hypothesis - Result of testing the hypothesis that the frequency of changes

in residual signs along the straight line is sufficient
Conclusion: summarizes the result of testing the hypothesis aboutitiearity of the Method based on Sign
test.
The automatidéy openedGraphwindow shows the linearity data fitted with a straight line.

5.3.9RANGE

Click Range in the Validation (e.g. Full) window and chooseéOK to open theRange window. Range
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characterizes the range of Validated Property within whiclidatibn parameters, such as Repeatability,
Accuracy, Linearity, etc. have been evaluated and verified.
In this window, enter data as follows:
Lower validated limit for the Validated Property - Lower limit that is subject to validation
Upper validated limit for the Validated Property - Upper limit that is subject to validation
Click Saveto save data to database and to opeRémiltsvindow.
Click Print and/orPreviewto start printing or to display the prirtdady data on screen.

5.3.10LIMIT OFDETECTION AND LIMIT OFQUANTIFICATION

Limit of Detection is a Level above which the signal of a sample can be reliable distinguished from a blank; this
means that starting from this Level a qualitative determination can be carried out. Limit of Quantificatio

Level above which a quantitative determination can be carried out with sufficient reliability. Both Limits are
determined as a multiple of standard deviation of blank, from the calibration line or from noise in
chromatography.

To evaluate the Limgt, the following methods can be used:
0 3s- IUPAC
0 3si Every Sample Corrected for Blank
0 3si Continuously Measured Blank
0 From Calibration Line
o From Signal of Blank in Chromatography
The choice of method to evaluate Limit of Detectiod &imit of Quantification is described in chapter 5.4.

5.3.10.1 3s- IUPAC

Click Limitsand3s- IUPAC in theValidation (e.g.Full) window and then choo$@K. TheData Tabld Limits:

3s- IUPAC window is opened.

In the Slope box above the table, g in the Slope of calibration line Measurement (e.g. absorbance) versus
Validated Property (concentration), estimated with Effj\Validation 3.0software. The Units considered for
Slope have to be compatible with Units for Measurements. (The slopedmtdlrbe used to recalculate Limit

of Detection and Limit of Quantification from Units of Measurements to Units of Validated Property. In case the
Slope is not known, ent&lope = 1 Otherwise, the calculation cannot be carried out.)

In the first row, ater results of repeatedly measured blankvieasrt 1 to 30. This is the sample that is
considered to have a zero Level of the Validated Property. The minimum number of Measurementsrexd?2 (the
box), the recommended number of Measurements is @& box).

Click the Calculateicon or choosd&esults> Calculateto start the calculation of Limit of Detection and Limit of
Quantification and to open tHeesultswindow. Click Graph to display the corresponding graph. TResults
window shows:

1 Measuremert on the Limit of Detection - Measurement (e.g. absorbance) on the Limit of
Detection calculated from dataata Table

1 Measurement on the Limit of Quantification - Measurement (e.g. absorbance) on the Limit of
Quantification calculed from data ibata Table

1 Validated Property on the Limit of Detection - Val. Property (e.g. concentration) on the Limit of

Detection calculated from the Measurement on the
Limit of Detection and Slope of calibration line
1 Validated Property on the Limit of Quantification - Val. Property (e.g. concentration) on the Limit of
Quantification calculated from the Measurements
on Limit of Quantification and Slope calibration
Conclusion: summarizes the numerical valuesLirhit Detection andLimit of Quantification estimatedusing
the3S- IUPAC method.

The automatically displaye@raphshows the variability of repeated blank Measurements, and the position of
the Limit of Detection and the Limit of Quantification.

5.3.10.2 3si EVERY SAMPLE CORRECTED FORBLANK

Click Limitsand3 Si Every Sample Corrected for Blaitk the Validation (e.g. Full) window and then choose
OK. TheData Tabld Limits: 3 Si Every Sample Corrected for Blamkndow is displayed.
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In the Slope box above the tabjeype in the Slope of calibration line Measurement (e.g. absorbance) versus
Validated Property (concentration), estimated with &ffValidation 3.0software. The Units considered for
Slope have to be compatible with Units for Measurements. (The sht@ee will be used to recalculate Limit

of Detection and Limit of Quantification from Units of Measurements to Units of Validated Property. In case the
Slope is not known, ent&lope = 1 Otherwise, the calculation cannot be carried out.)

In the first rav, enter results of repeatedly measured blaniaasrt 1 to 30. This is the sample that is
considered to have a zero Level of the Validated Property. The minimum number of Measurementsresi2 (the
box), the recommended number of Measurements is @ji&es box).

Click the Calculateicon or choosd&esults> Calculateto start the calculation of Limit of Detection and Limit of
Quantification and to open thHeesultswindow. Click Graphto display the corresponding graph. TResults
window shows:

1 Measurement on the Limit of Detection - Measurement (e.g. absorbance) on the Limit of
Detection calculated from dataata Table

1 Measurement on the Limit of Quantification - Measurement (e.g. absorbance) on the Limit of
Quantification catulated from data iData Table

1 Validated Property on the Limit of Detection - Val. Property (e.g. concentration) on the Limit of

Detection calculated from the Measurement on the
Limit of Detection and Slope of calibration line
1 Validated Property on the Limit of Quantification - Val. Property (e.g. concentration) on the Limit of
Quantification calculated from the Measurements
on Limit of Quantification and Slope of calibration
Conclusion: summarizes the numerical valuesLahit Detection andLimit of Quantification estimatedising
the3s- Every Sample Corrected for Blank method.

The automatically displaye@raphshows the variability of repeated blank Measurements, and the position of
the Limit of Detection and the Limit of Quantifi¢an.

Note: in case theimits are validated using Si Every Sample Corrected for Blgrtken every sample must be
routinely measured with blank and corrected for. Otherwise the procedure to evaluate limits is not well selected.

5.3.10.3 3sT CONTINUOUSLY MEASUREDBLANK

Click Limitsand3 Si Continuously Measured Blank the Validation (e.g. Full) window and then choose

OK. TheData Tabldg Limits: 3 Si Continuously Measured Blankindow is displayed.

In the Slopebox above the table, type in tidope of calibration line Measurement (e.g. absorbance) versus
Validated Property (concentration), estimated with EfjValidation 3.0software. The Units considered for

Slope have to be compatible with Units for Measurements. (The slope entere@ w#kd to recalculate

Limit of Detection and Limit of Quantification from Units of Measurements to Units of Validated Property.

In case the Slope is not known, erfséope = 1 Otherwise, the calculation cannot be carried out.)

In the first row, enter re#ts of repeatedly measured blankMeasrt 1 to 30. This is the sample that is
considered to have a zero Level of the Validated Property. The minimum number of Measurements is 2 (the
red box), the recommended number of Measurements is @{&en box).

Click the Calculateicon or chooseResults> Calculateto start the calculation of Limit of Detection and
Limit of Quantification and to open thResultswindow. Click Graph to display the corresponding graph.
The Resultswindow shows:
1 Measurement on thelimit of Detection - Measurement (e.g. absorbance) on the Limit of
Detection calculated from dataata Table
1 Measurement on the Limit of Quantification - Measurement (e.g. absorbance) on the Limit of
Quantification calculated fromatla inData Table
1 \Validated Property on the Limit of Detection - Val. Property (e.g. concentration) on the Limit of
Detection calculated from the Measurement on the
Limit of Detection and Slope of calibration line
1 Validated Property on the Limit of Quantification - Val. Property (e.g. concentration) on the
Limit of Quantification calculated from the
Measurementsn Limit of Quantification and
Slope of calibration
Conclusion: summarizes the numerical valuesLamit Detection and Limit of Qua ntification estimated
usingthe3si Continuously Measured Blank method.
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The automatically displaye@raphshows the variability of repeated blank Measurements, and the position of
the Limit of Detection and the Limit of Quantification.
Note: in case thdimits are validated usin@ i Continuously Measured Blankhen the blank must be
routinely measured and measurements for samples corrected for blank. Otherwise the procedure to evaluate
Limits is not well selected.

5.3.10.4FRoM CALIBRATION LINE

Click Limits and From Calibration Linein the Validation (e.g. Full) window and then choosBK. The Data
Tablel Limits: From Calibration Linavindow is opened.

In theVal. Pr. column, enter the values of Validated Property (concentration) in individualestds (rows). In

the Measrt 1 (2 to 30) column, enter the response values (absorbance, peak areas, etc.) recorded for individual
standards. The minimum number of Levels (rows) is 3 fighebox), the recommended number is 6 (tneen

box).

Click the Calculateicon or chooseResults> Calculateto start the calculation of the Limit of Detection and

Limit of Quantification and to show thResultswindow. Click Graphto display the corresponding graph. The
Resultswindow shows:

1 Measurement on the Limit of Detection - Measurement (e.g. absorbance) on the Limit of
Detection calculated from datarata Table

1 Measurement on the Limit of Quantification - Measurement (e.g. absorbance) on the Limit of
Quantification calculated from dataeta Table

1 Validated Property on the Limit of Detection - Val. Property (e.g. concentration) on the Limit of

Detection calculated from the Measurement on the
Limit of Detection and Slope of calibration line
9 Validated Property on the Limit of Quantif ication - Val. Property (e.g. concentration) on the Limit of
Quantification calculated from the Measurements
on Limit of Quantification and Slope of calibration
Conclusion: summarizes the numerical valuesLirhit Detection andLimit of Quantifi cation estimatediusing
the method of Calibration Line.

The automatically displaye&raph shows the calibration line with the Limit of Detection and Limit of
Quantification.

Note: If theLimits are validated using therom Calibration Lineprocedure, thealibration must be used in a
routine application of the Method. It is n@commendedo evaluate Limits from e.g. 15 standards calibration,
but use only 5 standards calibration in routine (Limits calculated would be over optimistic).

5.3.10.5FROM SIGNAL OF BLANK IN CHROMATOGRAPHY

Click Limits andFrom Signal of Blank in Chromatographythe Validation (e.g.Full) window and then choose
OK. TheData Tabldé Limits: From Signal of Blank in Chromatograptwndow is displayed.
In this window, enter théllowing values:
Max. Deviation of Baseline - Max. deviation of the baseline (in [mV]) read on the chromatogram
of blank in the range defined as-2#fhes halfwidth of the peak
of interest (e.g. in the range from 3 to 15 min.)
Slopeof Calibration Line -Sl ope of calibrdCbopnehtnatiBPeak hai
compatible with Units used for the Max. Deviation of Baseline

Click the Calculatebutton to start the calculation of Limit of Detection and Limit of Quaraifon and to open
the Results window. ThResultswvindow shows:

1 Measurement on the Limit of Detection - Measurement (e.g. absorbance) on the Limit of
Detection

1 Measurement on the Limit of Quantification - Measurement (e.g. absorbance) anlthmit of
Quantification

1 Validated Property on the Limit of Detection - Val. Property (e.g. concentration) on the Limit of
Detection

1 \Validated Property on the Limit of Quantification - Val. Property (e.g. concentration) on the Limit of
Quantification

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



54/115

Conclusion: summarizes the numerical values lamit Detection and Limit of Quantification based on
Chromatographic blank.

To print data fronData Tableor results from th&esultswindow, click Print or Preview

5.3.11BLANK

Click Blankin theFull Validationwindow and then choogeK. TheData Tablé Blankwindow is displayed.

In the first row, enter results of repeated measurembteaqrt, e.g. absorbance) of Blank (i.e. a sample with a
zero Level of the Validated PropertyThe minimum number of Measurements is 2 (tkd box), the
recommended number is 6 (theenbox).

Click the Calculatebutton to start the calculation of average and standard deviation of Blank and to show the
Resultsvindow. TheResultswindow includes:

1 Average Blank - Average Measurement in Level 1 (row average)

I Standard Deviation - Blank standard deviation, i.e. standard deviatioMeé&srtsin Level 1
1 Rel. Standard Deviation - 100*Standard Deviation/Average Blank

T n - Number of measurements Level 1

Conclusion: summarizes the evaluation of Blank, i.e. Average Blank of the Method and the corresponding
Standard Deviation.

The automatically displaye@raphwindow shows the variability faxis) of repeatedly ¢axis) measured Blank.

5.3.12REPEATABILITY OFINJECTION- FDA

Repeatability of Injection characterizes the best precision of injection that can be achieved with an HPLC
Analytical Method. ClickRepeatability of Injectioiin the HPLC T System Suitabilitr FDA window and then

choo® OK. TheData Tabld Repeatability of Injection FDA window is opened.

Rows in theData Tablecorrespond to individual injections; the columns correspond to repeatedly measured
responsesMeasrt) of injection. The minimum number of injections for a gdenis 2 (thered box), the
recommended number is 6 (teeenbox). The recommended number of samples (rows) is 3: at the lower limit,

in the middle and at the upper limit of the Range.

Click the Calculateicon or choos®esults> Calculateto start thecalculation of Repeatability of Injection and to
show theResultswindow. Click Graph to display the corresponding graph. For every Level of the Validated
Property (sample) the following characteristics are presented Rethdtswindow:

1 Level - Copyof the Level number iData Table

1 Description - Copy of the Description ibata Table

1 Average - AverageMeasrt in a Level (row average)

1 Repeatability - Measurement standard deviation in a Level (STD row)
1 Rel. Repeatability - 100*Repeatability/Average

T n - Number of measurements in a Level (row)

Conclusion: summarizes the Repeatability of Injection evaluation. Repeatability and Rel. Repeatability are
pooled (weight) averages of the Repeatability of Injection values from the table above, weighspétit to the

number of measurements in a Level. The resulting Rel. Repeatability is compared to the general requirement for
Rel. Repeatability of Injection (see Chapter 9.5).

The automatically displaye@raphwindow shows the variability of multiple jections (yaxis) for individual
samples/sample volumes-éxis).

5.3.13CAPACITY FACTOR- FDA

Capacity Factor characterizes the dead volume of the used chromatographic syste@aydicky Factorin
the HPLCi System Suitabilityr FDA window andthen choos®©K. TheData Tablei Capacity Factor FDA
window is opened. The minimum/recommended number of experiments to evaluate Capacity Factor is 1/3.
Enter Ret. (Retention) Time and Dead Vol. (Volume) Rows in theData Tablecorrespond to repeated
injections of the sample/standard.
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Click the Calculateicon or choos&esults> Calculateto start the calculation of the Capacity Factor and to show
the Resultswindow.
Results of evaluatio@apacity Factor - FDA: TheResultswindow shows for every expenent (row):

1 Description - Copy of the Description column Data Table

1 Capacity factor - Capacity Factor obtained in the given experiment
Conclusion: summarizes the evaluation of Capacity Factor by comparing the average Capacity Factor from all
experments with the generally considered criterion for Capacity Factor (see Chapter 9.5).

5.3.14RESOLUTION- FDA
Resolution characterizes the degree of peak separation in chromatographyRe&dalktionin the HPLC i
System Suitabilityi FDA window andthen chooseOK. The Data Tablei Resolution- FDA window is
displayed. The minimum/recommended number of experiments to evaluate Resolution is 1/3.
EnterRet. (Retention) Time land2 (min.) andHalf-W. (Half Width) 1 and2 (min.) for peaks 1 and 2. Rows
in theData Tablecorrespond to repeated injections of the sample/standard.

Click the Calculateicon or choosdResults> Calculateto start the calculation of peak Resolution and to show
the Resultswindow.
Results of evaluatioResolution TheResultswindow shows for every experiment (row):

1 Description - Copy of the Description column Data Table

1 Resolution - Resolution obtained in the given experiment
Conclusion: summarizes the evaluation of Resolution by comparing the average Resolution ofrtaimedi
experiments with the generally considered criterion for Resolution.

5.3.15TAILING - FDA

Tailing characterizes the degree of peak tailing in chromatography. Thding in the HPLC i System
Suitability i FDA window and then choos®K. The window Data Tablei Tailing - FDA is opened. The
minimum/recommended number of experiments to evaluate the peak Tailing is 1 (3 respectively).
EnterPeak Width at 5% height from baseline and the tirbéfference Max. - Start.

Rows in theData Tablecorrespond to repeated injections of the sample/standard.

Click the Calculateicon or choosdResults> Calculateto start the calculation of Peak Resolution and to show
the Resultswindow.
Results of evaluatiomailing - FDA: Resultswindow shows for everyxperiment (row):

1 Description - Copy of the Description column Data Table

I Tailing - Tailing obtained in the given experiment
Conclusion: summarizes the evaluation of TailingFDA, i.e. average Tailing from all experiments and
compares it to the genally considered Criterion for Tailing (see Chapter 9.5).

5.3.16 THEORETICALPLATENUMBER - FDA

Theoretical Plate Number characterizes the separation abilities of the chromatographic Method used. Click
Theoretical Plate Numben theHPLCi SystemSuitability i FDA window and then choogeK. The window

Data Tablg Theoretical Plate Number=DA is displayed. The minimum/recommended number of experiments

to evaluate Theoretical Plate Number is 1 (3 respectively).

Enter Ret. (Retention) Time and Peak Width at Baseline Rows in theData Tablecorrespond to repeated
injections of the sample/standard.

Click the Calculateicon or choosdResults> Calculateto start the calculation of Theoretical Plate Number and
to show theResultswindow.
Results of valuationTheoretical Plate Number- FDA: TheResultswindow shows for every experiment
(row):
1 Description - Copy of the Description column Data Table
1 Theoretical Plate Number- Theoretical Plate Number obtained in the given experiment
Conclusion: sunmarizes the evaluation of Theoretical Plate NumbeDA, i.e. average number of Theoretical
Plate Numbers and compares it to the generally considered criterion for Theoretical Plate Number (see Chapter
9.5).
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5.3.17THEORETICALPLATE NUMBER - PH.EUR.

Theoretical Plate Number characterizes the separation abilities of the chromatographic Method used. Click
Theoretical Plate Numbean the HPLC i System Suitabilityf PhEurwindow and then choos®K. The Data

Table i Theoretical Plate Numbe+r PhEur window is opened. The minimum/recommended number of
experiments to evaluate Theoretical Plate Number is 1/3.

EnterRet. (Retention) TimeandPeak HalfWidth. Rows in theData Tablecorrespond to repeated injections

of the sample/standard.

Click the Calculateicon or choosdResults> Calculateto start the calculation of Peak Resolution and to show
the Resultswindow.
Results of evaluatiofheoretical Plate Number- PhEur: The Resultswindow shows for every experiment
(row):

1 Description - Copy of the Descrifon column inData Table

1 Theoretical Plate Number - Theoretical Plate Number obtained in the given experiment
Conclusion: summarizes the evaluation of Theoretical Plate NunibdPhEur, i.e. average number of
Theoretical Plates and compares it to the gdlyeconsidered criterion for Theoretical Plate Number (see
Chapter 9.5).

5.3.18 RESOLUTION- PH.EUR.

Resolution characterizes the degree of peak separation in chromatographyReédalktionin the HPLC i
System Suitabilityi PhEurwindow and hen chooseéOK. The Data Tablei Resolutioni PhEurwindow is
displayed. The minimum/recommended number of experiments to evaluate Resolution is 1/3.

EnterRet. (Retention) Time land2 (min.) andHalf-W. (Half-Width) 1 and2 (min.) for peaks 1 and 2. Rows
in theData Tablecorrespond to repeated injections of the sample/standard.

Click the Calculateicon or choosdresults> Calculateto start the calculation of peak Resolution and to show
the Resultswindow.
Results of evaluatioReak resolution- Ph.Eur.: TheResultswindow shows for every experiment (row):

1 Description - Copy of the Description column Data Table

1 Tailing - Tailing obtained in the given experiment
Conclusion: summarizes the evaluation of Peak resolutiorPh.Eur., i.e. average Baution from all
experiments and compares it to the generally considered criterion for peak Resolution (see Chapter 9.5).

5.3.19 SYMMETRY FACTORI PH.EUR

Symmetry Factor characterizes the symmetry of the peak of interest in chromatograph@y@hogtry Factor

in the HPLC i Symmetry Factoi PhEurwindow and then choosBK. TheData Tablei Symmetry Factoi
PhEurwindow is displayed. The minimum/recommended number of experiments to evaluate Symmetry Factor
is 1, resp. 3.

Enter Peak Width at 5% heght of the peak andistance Rows in theData Tablecorrespond to repeated
injections of the sample/standard.

Click the Calculateicon or choosdResults> Calculateto start the calculation of Symmetry Factor and to show
the Resultswvindow.
Results okevaluationSymmetry Factor - Ph.Eur.: TheResultswindow shows for every experiment (row):

1 Description - Copy of the Description column Data Table

1 Symmetry Factor - Symmetry Factor obtained in the given experiment
Conclusion: summarizes the evaltian of Symmetry Factor, i.e. average Symmetry Factor from all
experiments.

5.4 SELECTION OF THE _EVALUATION M ETHOD

Validation parameters Reproducibility, Accuracy, Linearity, Limit of Detection/Quantification, Sensitivity and
Reproducibility carbe evaluated in different ways. Selection of the evaluation method depends on the type of
validated Analytical Method, intended goal of Validation, on the extent of data (available or not available), and
on particular requirements of the sample submitter.
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5.4.1REATABILITY

(a) Level by Level from Multiple Measurements:

Application area: when results of multiple repeated measurements can be measured/are available.
Procedure: carry out (6 10) repeated measurements of several samples or standswdfly( 3) covering the
whole considered Range and evaluate results.

Statistical evaluation method: calculation of standard deviation and relative standard deviation.

(b) From Parallel Measurements:

Application area: when results of parallel measuremeets\ailable.

Procedure: carry our parallel (2) measurements of a set of samples or standards (min. 6) covering the whole
considered Range and evaluate results.

Statistical evaluation method: calculation of standard deviation and relative standarcbadvati parallel
measurements differences.

5.4.2ACCURACY

(a) Limited Concentration RandieSample Reconstitution Possible:
Application area: pharmaceuticals (chemistiy)alidation of Analytical Methods to determine assay in a
relatively narrow cacentration range (e.g. 820 %).
Application assumption: standard of the analyte of interest with known purity must be available.
Procedure: prepare a set of standards with a known concentration (e.g. 3), carry out repeated measurements (e.g.
6 times)with every standard and evaluate results.
Statistical evaluation method: Levey-Level ttest.
(b) Limited Concentration RangeéReference Material Available:
Application area: all Analytical Methods where reference materials are available (e.g. inngngtal
Application assumption: reference material (materials) with a known reference value of the Validated Property
and a known precision are available.
Procedure: measure repeatedly (e.g. 6 times) the reference materials available and evaluate results
Statistical evaluation methodstest for every reference material considered.
Warning: validation of the Analytical Method is valid only for the materials with the same matrix as the
reference material and comparable to the Level of Validated Property.
(c) Large Concentration RanfidBlank Material Available:
Application area: chemistry, pharmaceuticals, environmental analysis, and medicine.
Application assumption: material with a null value of the Validated Property, i.e. blank, is available (elg. samp
of blood plasma with a null concentration of the analyte of interest). A Standard of the analyte of interest must be
available.
Procedure: add a known amount of the analyte of interest to blank. In this way, prepare a set (3 to 8) of standards
coveringthe whole Range considered. Analyse repeatedly these standards and evaluate the results.
Statistical evaluation methods:
t-test for sets of max. 5 standards with more then 3 repeated Measurements
Regressionfor sets of min. 5 standards with a smalimber of repeated Measurements3j1
(d) Large Concentration RangieBlank Material not Available:
Application area: environmental analysis, medicine, analysis of biological materials, where blank is not available
(e.g. determination of iron in blood).
Application assumption: standard of the analyte of interest is available.
Procedure: known amount of the analyte of interest is added to the initial sample with a low concentration of the
analyte (Validated Property) of interest. In this way, a set of @) tstandards prepared, covering the whole
concentration Range considered. The standards are (repeatedly) analysed using the Analytical Method and
results are evaluated.
Statistical evaluation method:
t-test for sets of max. 5 standards with more tBaepeated Measurements
Regressionfor set of min. 5 standards with | amount of repeated Measuremefl)s Kloreover,
calibration in water (in the given inert solvent) must be available.
(e) Comparison of 2 Methods/Laboratories:
Application area: when aet of Measurements from 2 Methods/Laboratories is available, or when another
method to evaluate accuracy is not applicable.
Assumption of application: a set of results for the Validated Property measured with 2 Methods (with the Method
being validated aha standard Method)/Laboratories is available.
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Procedure: analyse repeatedly a set of standards/samples with the two Methods/Laboratories and compare the
results.
Statistical evaluation method:

t-test Level by Levelfor a set of max. 5 standards wittB2epeated Measurements

t-test on Difference of Resultfor a set of min. 5 standards without the repeated Measurements

5.4.3SELECTIVITY

(a) Comparison of Calibration Lines:

Application area: cases when all the considered Range is evaluatedtwaititowith the presence of individual

tested Interferences.

Assumption of application: calibration standards without and with the tested Interferences are available.
Procedure: analyse repeatedly calibration standards without and with Interferencesainé af Interference

added to standards is defined by the analyst) and compare both results.

Statistical evaluation method: statistical comparison of calibration lines.

(b) Comparison of Results with a Standard:

Application area: cases where the influenaf one Interference only is evaluated on several concentration
standards.

Assumption of application: concentration standards without and with the tested Interference are available.
Procedure: a known amount of the tested Interference (defined by tlystpmaladded to a standard with a
known concentration of the analyte of interest and the mixture is analysed. Statistical evaluation allows the user
to conclude whether or not the addition of the known amount of Interference has a significant infludree on
determined concentration.

Statistical evaluation methodtést.

(c) Comparison of Results with Measurements without Interference:

Application area: cases when the influence of tested Interferences is evaluated by repeated Measurements of
standards&amples without and with the Interference in several concentration Levels sets.

Assumption of application: the set of concentration standards/samples on which the influence of Interference is
tested is available as well as the tested Interference.

Procedure analyse the set of standards/samples 3 times without and with the Interference (the amount of
Interference added to standards/samples has to be defined by the analyst) and evaluate results.

Statistical evaluation methodtest.

5.4 4LINEARITY

(a) Correlation and QC Coefficient:

Application area: where required, or when other methods to evaluate Linearity are not applicable.

Assumption of application: set of min. 6 standards with a known value of Validated Properyinant
response result faach standard must be available (measured).

Procedure: analyse the set of standards with the known value of Validated Property and calculate the Correlation
and QC Coefficient between the Validated Property and response.

(b) ANOVA for Lack-of-Fit:

Application area: where required (in combination with Correlation and QC Coefficient).

Assumption of application: a set offdstandards with a known value of the Validated Property ehdeults of
repeated Measurements of the response are available.

Procedurea set of 47 standards with a known value of the Validated Property is analysed min. 2 times to obtain
a response. The results are statistically evaluated by the statistical method of Analysis of Variance for Lack of
Fit.

(c) Significance of the quadratiermi F-test:

Application area: where required, especially when quadratidinearity can be expected (in combination with
Correlation and QC Coefficient).

Application assumption: a set of min. 8 standards with a known value of the Validated Piopedijable with

min. 1 Measurement of response.

Procedure: the response for the set of min. 8 standards with the known value of the Validated Property is
measured and thetést for quadratic term applied.

(d) Sign test:

Application area: where requiréoh combination with Correlation and QC Coefficient).

Application assumption: a set of min 15 standards with a known value of the Validated Property is available with
min. 1 Measurement of response.
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Procedure: the response for the set of min. 15 standétdsthe known value of the Validated Property is
measured and the sign test applied.

5.4.5LIMIT OFDETECTIONAND LIMIT OFQUANTIFICATION

(a) 3s- IUPAC:

Application area: where required, typically for AAS and procedures recommended by IUPAC.

Application assumption: results of&repeated Measurements of the response of blank are available.

Procedure: the response of blank is measured repeat&iffnées and the Limit of detection and Limit of
Quantification are determined.

(b) 3si Every Sample Ceoected for Blank:

Application area: where required, typically for AAS and when blank is measured prior to every sample and
corrected for.

Application assumption: blank is measured with every sample.

Procedure: measure blank with every sample. Correctigimalsof sample for blank and evaluate Limit of
Detection and Limit of Quantification.

(c) 3si_Continuously Measured Blank:

Application area: where required, typically for AAS and when blank is measured continuously.

Assumption of application: continuoyaineasured blank is available.

Procedure: continuously measure blank, correct for it every sample and use this to evaluate Limit of Detection
and Limit of Quantification.

(d) From Calibration Line:

Application area: where required (and the Method is nagroatography).

Application assumption: blank or a sample with a low Level of the Validated Property is available.

Procedure: prepare a set a calibration standards within the Range for which the Method is intended, measure
them and use results to constrube calibration line and to evaluate Limit of Detection and Limit of
Quantification.

(e) From Signal of blank in Chromatography:

Application area: chromatography (and other separation Methods)

Application assumption: chromatogram of blank and Slope ofthel i br at i on i ¢ onnec efinpteraakt i hoeni
is available.

Procedure: on the chromatogram of blank, determine the maximum variability of baseline in the range defined as
20-times halfwidth of the peak of interest measured symmetrically from the Reteiflime of that peak.
Evaluate Limit of Detection and Limit of Quantification.

5.4.6SENSITIVITY

(a) From Calibration Line:

Application area: standard IUPAC approach (applicable when not required otherwise).

Method assumption: calibration standardsstrbe available.

Procedure: measure calibration standards and evaluate Sensitivity from the calibration line.

(b) Minimum Difference in the Validated Property:

Application area: where required.

Method assumption: Repeatability of the Method, number oborements used to evaluate Repeatability, Slope

of the calibration line and permitted Alfa and Beta risks (usually 5%) must be available.

Procedure: determine the Repeatability of the Method and Slope of the calibration line. Evaluate the Sensitivity
of the Method.

5.4.7REPRODUCIBILITY

(a) Data Available:

Application area: when data from an Inteboratory Comparison are available for the given Analytical Method.
Method assumption: data to evaluate Reproducibility of the considered laboratoridseransilable. Note: the
Method used in all laboratories must be the same!

Procedure: data are enterediata Tableand Reproducibility is evaluated the same way as Repeatability.

(b) Results Available:

Application area: when the laboratory is a partinipa an Intedaboratory Comparison for the given Analytical
Method, but data obtained by other participating laboratories are not available to the given participant.
Application assumption: participation in the Intaboratory Comparison.
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Procedure: radts obtained from the organizer of the Ial@boratory Comparison are entered in the software to
archive the Reproducibility value.

5.4.8CHROMATOGRAPHIC CHARACTERISTICS

(a) Ph.Eur.:

Application area: where Ph.Eur. requirements are applied.

(b) FDA:

Application area: where USP/FDA requirements are applied.

5.5EXTENT OF EVALUATION VALIDATION PARAMETERS

Depending on the selected type of validati@xgloratory, Full, etc.), the list of validation parameters in the
window Validation changes, @ that the generally considered parameters are shown. Instructions on what to
evaluate in what situation can be found in USP and ICH guidelines:

Category
I Impurities . .
Validation Parameters Assay/Purity OQuantitative — Physical/Chemical
Analyses Limit Test Parameters
Precision + + * +
Accuracy + + * *
Selectivity + + + *
Limit of Detection + *
Limit of Quantification + *
Linearity + + *
Range + + * *
Robustness + + + +

Parameters indicated + are required, parameters indicated * may bedequire
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CHAPTER

INTER-LABORATORY COMPARISON

This chapter contains:

A A description of methods to evaluate intaboratory studies
o Mandel 6s Statistics h
o Mandel 6s Statistics Kk
o Collaborative Studiet evaluation of Repeatability and Reproducibility

6.1 M ANDEL 65 STATISTICS H

Mandel 6s Statistics h characterizes how similar t he
(concentration Level) in comparison with results of other Laboratories participating in thdabugatory

Comparisonl t means that Aho in fact characterizes Accur ac)
The procedure to evaluate Mandel 6s statistics h origi

ClickMandel 6s I8 thalttdr-laktoratory Comparisormenu. TheData Tablei Ma n dsestatéstics h
window is opened.

Rows of theData Tablecorrespond to individudlaboratories participating in the comparison. In the column
pairs of measurementdleasrt x_1 and Measrt x_2), enter results of parallel Measurements for individual
samples ¢oncentration Levels). For details see ISO 5725. The minimum/recommended number of Laboratories
is 2/4 or more. The minimum/recommended number of samples (concentration Levels) is 1/3.

Click the Calculateicon or choosdResults> Calculateto start the alculation of Mandel's Statistics h and to
show theResultswindow. Click Graphto display the corresponding graph.
The following characteristics are presented inRlesultsvindow:

1 Level - Level of Validated Property (sample) Data Tablefor cases ware h > keritical
1 Laboratory - Laboratory number iData Tabl€or cases where h >¢ritical

T h - Calculated Mandel's statistics h, for cases where feritibal

1 h-crit - Critical h from statistical tables needed for the Mandel's test

Conclusion: sunmarizes cases where the calculated h exceeds the critical h from statistical tables, indicating
that the results obtained by the given Laboratory at the given Level is not accurate compared to the other results.

The automatically displaye@raphshows tle Mandel's Statistics h (y-axis) for all participating Laboratories

and all Levels (3axis). This means that h for all Levels measured in Laboratory 1 are shown first, then h for all

Levels measured in Laboratory 2, etc. Two horizontal lines indicate thetci ¢ a | Levels for Mand
If h is inside the limits, the result for the given laboratory can be considered accurate.

6.2M ANDEL 65 STATISTICS K

Mandel 6s Statistics k characteri zes rehfarthe givarsamaplel e t he
(concentration Level) in comparison with results of other Laboratories participating in the Laboratory
Comparison. This means that #fAko characterizes Precisi
The procedure t o ev argnaes feomiheal8@ E256tandaadt at i sti cs Kk

ClickMandel 6s i8 thaltar-laboraterys Cokparisormenu. TheData Tablei Mandel 6s St at i st
window is opened.

Rows of theData Tablecorrespond to individudlaboratories participating in the compgson. In the column

pairs of measurementdleasrt x_1 and Measrt x_2), enter results of parallel Measurements for individual
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samples (concentration Levels). For details see ISO 5725. The minimum/recommended number of Laboratories
is 2/4 or more. The minimm/recommended number of samples (concentration Levels) is 1/3.

Click the Calculateicon or chooseéResults> Calculateto start the calculation of Mandel's Statistics k and to
show theResultswindow. Click Graphto display the corresponding graph.
The Pllowing characteristics are presented inResultsvindow:

1 Level - Level of Validated Property (sample) ata Tableor cases where k >gritical
1 Laboratory - Laboratory number iData Tabl€for cases where k >gritical

T h - Calculated Mandel'statistics k for cases where k >cktical

1 h-crit - Critical k from statistical tables needed for the Mandel's test

Conclusion: summarizes cases where the calculated k exceeds the critical k from statistical tables, indicating
that the results obtained the given Laboratory at the given Level are not precise compared to other results.

The automatically displaye@raphshows theMandel's Statistics k (y-axis) for all participating Laboratories

and all Levels (3axis). This means that k for all Levels asered in Laboratory 1 are shown first, then k for all
Levels measured in Laboratory 2, et c. Two horizont al
If k is inside the limit, the result for the given Laboratory can be considereddrecis

6.3COLLABORATIVE STUDIES

Collaborative Studies enable users to estimate Repeatability and Reproducibility of the Method from an inter
laboratory comparison. The procedure to evaluate collaborative studies originates from the ISO 572b standa

Click Collaborative Studyn the Inter-laboratory Comparisormenu. The windovData Tablei Collaborative

Studyis opened.

Rows of theData Tablecorrespond to individudlaboratories participating in the comparison. In the column

pairs of measurementMeasrt x_1 and Measrt x_2), enter results of parallel Measurements for individual
samples (concentration Levels). For details see ISO 5725. The minimum/recommended number of Laboratories
is 2/4 or more. The minimum/recommended number of samples (coateami_evels) is 1/3.

Click the Calculateicon or choosé&esults> Calculateto start the evaluation of the Collaborative Study, i.e. the
calculation of Repeatability and Reproducibility. CliGkaphto display the corresponding graph.

The following daracteristics are presented in Besultswindow for every Level of the Validated Property:

1 Level - Level/sample number iData Table

1 Averagein Level - Average measurement for the given Level (sample), i.e. row average
1 Repeatability (r) - Repeatattity from the Interlaboratory Comparison

1 Rel. Repeatability (%) - Rel. Repeatability = 100Repeatability/Averagein Level

1 Reproducibility (R) - Reproducibility from the Intetaboratory Comparison

1 Rel. Reproducibility (%) - Rel. Reproducibility = 100Reproducibility /Averagein Level

Conclusion: summarizes the Repeatability and Reproducibility evaluation from the collaborative study.
The automatically displayedsraph shows the Repeatability and Reproducibility valuesaxig) for all

samples/Levels ¢axis). Repeatability and Reproducibility values for sample/Level 1 are shown first,
Repeatability and Reproducibility for sample/Level 2 follow.
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CHAPTER

QC TooLs

This chapter contains:

A A description of main QC Tools considered in EffivValidation 3.0
o Contol Charts
o Calibration
0 Uncertainties

Construction of Control Charts, development of Calibration models and estimation of Uncertainties are activities

that are daily carried out by an accredited laboratory and which are related to thecAhilgthod Validation:

- Variability of Method with time is monitored by means of control charts.

- Validation parameter Sensitivity evaluated according to IUPAC is determined as the slope of the calibration
line. Linearity, Limit of Detection and Limit of Cantification can be evaluated from the calibration line.

- Validation characteristics can be used to estimate Uncertainty of analytical results.

7.1CONTROL CHARTS

Control charts enable users to monitor/control the stability of Analytical Methtiche by means of repeated
analysis of reference materials or laboratory standards.

As described in ISO 8258 standard, four types of Control Charts can be distinguished based on data available:
O Individual Measurementis Characteristics Determined
0 Individual Measurementis Characteristics not Determined
0 Repeated Measuremerfit€haracteristics Determined
0 Repeated Measuremeiit€haracteristics not Determined

Control Charts for repeated Measurements are applicable only in cases when Measurements in each
measurement point are repeated. If this is not the case, it is recommended to use Control Charts for Individual
Measurements.

Control Charts with Characteristics Determined are used in cases when the target values (central line) and
variance of measurements are known (given) beforehand. If they are not determined, it is necessary to apply
Control Charts with Characteristics no¢t@rmined.

In addition, theEffivValidation 3.0software also allows users to constrtiztelling T2 Multivariate Control
Chart. With this chart, multivariate data can be controlled/monitored/evaluated.

7.1.1INDIVIDUAL MEASUREMENTSi CHARACTERISTICSDETERMINED

Click Individual Measurements Characteristics Determinedh the Control Chartswindow and then choose
OK. The Data Tablei Control Charts: Individual MeasuremeritsCharacteristics Determinedindow is

opened.
In the window, the data are entéras follows:
Central Line - Target value to control (regulate) the given Method
Standard Deviation - Characteristics of the variance of Measurements considered to control
(regulate) the given Method (basis for the construction of Controlt&jmi
Description - User note, e.g. date 5.5. 2003
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Measrt 1 - The measured values to be controlled (regulated). Min. numbéeadsrt 1
(rows inData Tablgis 15
Click the Rulesicon or choosd&results> Rulesto open the windowhe Rules taEvaluate Control Chart®
specify (checkboxes) which of the eight WestEtectric rules will /will not be applied to the data.

Click X-diagramto show the Xchart (Control Chart for Average), cligkdiagramto show the Rchart (Control
Chart for Range TheResultwindow is displayed with numerical values of Control Limits:
1 Upper Control Limit - UCL - Upper Control Limit given byCentral Line andStandard
Deviation in Data Table
1 Upper Warning Limit - UWL - Upper Warning Limit given bentral line andStandard
Deviation in Data Table

1 Limit +1s - Limit +1s given byCentral line andStandard Deviation entered
in Data Table

1 Central Line - Central Line from Data Table

I Limit -1s - Limit 7 1s given byCentral Line andStandard Deviation entered

1 in Data Table

1 Lower Warning Limit - LWL - Lower Warning Limit given byCentral Line and Standard
Deviation in Data Table

1 Lower Control Limit - LCL - Lower Control Limit given byCentral Line andStandard

Deviation in Data Table

The automatically displaye@raphshows the Control Chart with data points correspondiddasuredvalues.
The straight lines in the graph parallel with thaxis are Control Limits.

The Statisticstab shows the results of evaluation CohtChart: statistical characteristics and results of
application of WesterElectric rules.

7.1.2INDIVIDUAL MEASUREMENTSI CHARACTERISTICSNOT DETERMINED

Click Individual Measuremenfis Characteristics not Determindd the Control Chartsvindow and tken choose
OK. The Data Tablei Control Charts: Individual MeasuremerntsCharacteristics not Determinedndow is

displayed.
In that window, the data are entered as follows:
Description - User note, e.g. date 5.5. 2003
Measrt 1 - The measuredalues to be controlled (regulated). Min. number of

Measrt 1 (rows inData Tabl¢is 20
Click the Rulesicon or chooseResults> Rulesto open the windowhe Rules to Evaluate Control Chatts
specify (checkboxes) which of the eight WestElectric rules will /will not be applied to the data.

Click X-diagramto show the Xchart (Control Chart for Average), cliékdiagramto show the Rehart (Control
Chart for Range). ThBesultwindow is displayed with numerical values of Control Limits:

1 Upper Control Limit - UCL - Upper Control Limit calculated from dataData Table
1 Upper Warning Limit - UWL - Upper Warning Limit calculated from datalata Table
1 Limit +1s - Limit +1s calculated from data iData Table

1 Central Line - Central Line alculated from data iBata Table

f Limit -1s - Limit 7 1s calculated from data Data Table

1 Lower Warning Limit - LWL - Lower Warning Limit calculated from data Pata Table
1 Lower Control Limit - LCL - Lower Control Limit calculated from data Data Table

The automatically displaye@raphshows the Control Chart with data points correspondiiddasuredvalues.
The straight lines in the graph parallel with thaxis are Control Limits.

The Statisticstab shows the results of evaluation Control €hatatistical characteristics and results of
application of WesteHklectric rules.

7.1.3REPEATEDMEASUREMENTSI CHARACTERISTICSDETERMINED

Click Repeated Measuremerit€haracteristics Determineith the Control Chartsvindow and then choosek.
TheData Tabldé Control Charts: Repeated Measuremén@haracteristics Determinadindow is displayed.
In that window, the data are entered as follows:

Central Line - Target value to control (regulate) the given Method
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Standard Deviation - Characteriics of the variance of Measurements considered to control
(regulate) the given Method (basis for the construction of Control Limits)

Description - User note, e.g. date 5.5. 2003

Measrt 1-30 - The measured values to be controlled (regulated@). Mimber oMeasrt

1- 30is 2, min. number of rows is 15
Click the Rulesicon or chooseResults>Rulesto open the windovwhe Rules to Evaluate Control Chatts
specify (checkboxes) which of the eight WestEBtectric rules will /will not be aplied to the data.

Click X-diagram to show the Xchart (Control Chart for Average). ClicR-diagram to show the Rchart
(Control Chart for Range). THeesultwindow is displayed with numerical values of Control Limits:
1 Upper Control Limit - UCL - Upper Catrol Limit given byCentral Line andStandard
Deviation in Data Table
1 Upper Warning Limit - UWL - Upper Warning Limit given bentral Line andStandard
Deviation in Data Table

T Limit+1s - Limit +1s given byCentral Line andStandard Deuation in Data
Table

M Central line - Central Line from Data Table

M Limit -1s - Limit 7 1s given byCentral Line andStandard Deviationin Data

1 Table

1 Lower Warning Limit - LWL - Lower Warning Limit given byCentral Line andStandard
Deviation in Data Table

1 Lower Control Limit - LCL - Lower Control Limit given byCentral Line andStandard

Deviation in Data Table

The automatically displaye@raphshows the Control Chart with data points correspondildeasuredvalues.

The staight lines in the graph parallel with theaxis are Control Limits.

The Statisticstab shows the results of evaluation Control Chart: statistical characteristics and results of
application of WesterElectric rules.

7.1.AREPEATEDMEASUREMENTSI CHARACTERISTICSNOT DETERMINED

Click Repeated MeasuremeritiCharacteristics not Determined the Control Chartsvindow and then choose
OK. The windowData Tablei Control Charts: Repeated MeasureméntSharacteristics not Determinésl

displayed.
In that window, the data are entered as follows:
Description - User note, e.g. date 5.5. 2003
Measrt 1-30 - The measured values to be controlled (regulated). The minimum
number
of Measrt 1 to 30 is 2, the minimum number of rows is 20.
Otherwise

reliable limits cannot be constructed.
Click the Rulesicon or choose&results> Rulesto open the windowhe Rules to Evaluate Control Chatts
specify (checkboxes) which of the eight WestEtactric rules will /will not be applied to the data.

Click X-diagram to show the Xchart (Control Chart for Average). ClicR-diagram to show the Rchart
(Control Chart for Range). THeesultwindow is displayed with numerical values of Control Limits:

1 Upper Control Limit - UCL - Upper Control Limit calculeged from data ibata Table
1 Upper Warning Limit - UWL - Upper Warning Limit calculated from dataata Table
1 Limit +1s - Limit +1s calculated from data iData Table

1 Central line - Central line calculated from dataata Table

1 Limit - 1s - Limit 7 1s calculated from data Data Table

1 Lower Warning Limit - LWL - Lower Warning Limit calculated from data ibata Table
1 Lower Control Limit - LCL - Lower Control Limit calculated from data Data Table

The automatically displaye@raphshows the Camol Chart with data points correspondingMasrt values.
The straight lines in the graph parallel with thaxis are Control Limits. Th&tatisticstab shows the results of
evaluation Control Chart: statistical characteristics and results of theajmpliof WestersElectric rules.
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7.1.5X-CHART (CONTROLCHART FORAVERAGE)

Control Chart for Average can be constructed based on individual Measurements or averages of repeated
Measurements.

Horizontal straight lines in the chart are the Control tsnmeeded to interpret the chattentral Line in the

middle of the chart corresponds to the target control value entered in data (Control Charts Characteristics
Determined) or to the average of dat®eta TablgControl Charts Characteristics not Detéret).

UCL andLCL : Upper and Lower Control Limit derived from the entered Standard Deviation of Measurements
around the Central Line (Characteristics Determined) or calculated from variability of Measureni2ata in
Table(Characteristics not Determined)

UWL and LWL : Upper and Lower Warning Limit derived from the entered Standard Deviation of
Measurements around the Central Line (Characteristics Determined) or calculated from variability of
Measurements iPata TablgCharacteristics not Determined).

+1sand-1s: 1s Limits derived from the entered Standard Deviation of Measurements around the Central Line
(Characteristics Determined) or calculated from variability of Measuremeiatan Table(Characteristics not
Determined).

UCL, LCL, UWL, LWL, +1sand-1sare displayed in order to evaluate Control Charts by means of Western
Electric rules. The rules can be selectedie Rules to Evaluate Control Changdow after clickingRulesin

Data Table

The user can zoom in to and zoom out of any part ofCietrol Chart by pressing the left mouse button and
dragging from the upper left required corner to the lower right required corner of the zoomed chart.

The tabStatisticsof the Graphwindow shows numerical values of the Control Limits, i.e. Upper andetow
Control/Warning Limit, +1s andl1s Limits, and results of evaluation Control Charts by means of Western
Electric rules.

7.1.6R-CHART (CONTROLCHART FORRANGE)

Control Chart for Range can be constructed based on individual Measurements or avéregmsated
Measurements.

Horizontal straight lines in the chart are the Control Limits needed to interpret the chart: the lower line is the
Central Line of the chart calculated as the average Range calculated from @attaifable

UCL, UWL and+1s: Upper Control Limit, Upper Warning Limit and +1s Limit are calculated from variability

of Measurements iData Table Theyare displayed in order to evaluate Control Charts by means of Western
Electric rules. The rules can be selectedie Rules to Evalda Control Chartsvindow after clickingRulesin

Data Table

The user can zoom in to and zoom out of any part of the Control Chart by pressing the left mouse button and
dragging from the upper left required corner to the lower right required cornerzaddheed chart.

The Statistics tab of the Graph window shows numerical values of the Control Limits, i.e. Upper
Control/Warning Limit, +1s limit and results of evaluation of the Control Chart by means of WE$tetric

rules.

7.1.7RULESTO EVALUATE CONTROL CHARTS(WESTERNELECTRICRULES)

WesternElectric rules to evaluate Control Charts can be selected by clickingulesicon in Data Tableor
choosingEvaluation > RulesiIn the displayed’ he Rules to Evaluate Control Chantghxdow, the user can st
rules to be applied by mean of checkboxes. The regul
the following cases:

One point outside UCL or LCL.

Nine points in a row on one side of the CL.

Six decreasing (or six increaginpoints in a row.

Fourteen points in a row, alternating up and down.

Two out of three points outside UWL or LWL.

Four out of five points are outside the 1s limit on the same side of the CL.

Fifteen points in a row within the two 1srits.

Eight points in a row beyond either of the two 1s lines.

The results of evaluation of Control Charts using Weskgectric rules are displayed on tBeatisticstab of the
Resultswindow and theGraphwindow.

ONNOr~ONE
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7.2CALIBRATION

Although Calibration is not a part of Validation, both issues are closely related:

(i) Validation parameter Sensitivity is, according to IUPAC definition, given by the Slope of Calibration line.
(i) Linearity and Limit of Detection/Quantification can be eatlked from Calibration line.

Algorithms implemented iiffiValidation 3.0are in compliance with ISO 8466Part 1 and 2.

The windowData Table- Calibrationcan be opened using tigC Toolsmenu in the mairkffiValidation 3.0
window, accordingly ag€ontmwol Chartsand Uncertainties The window is designed to enter, edit, evaluate and
Print data and to open ti@raphwindow.

7.2.1DATA TABLE

Click the Calibration icon in the mairEffiValidation 3.0window or choos&C tools > Calibrationto open the
Data Tablé Calibrationwindow.

The menu and panel of icons in this window is similar to ofrea Tablewindows. OnlyStatisticsandLinear
ModelandQuadratic Modeicons are specific.

Enter data recorded f&alibration Standards in the upper tablen the lower table, enter data foinknown
Samples which are the subject of determination of Validated Property (typically concentrationMeasured
values.

Upper table ofCalibration Standards:

Description - User note, e.g. date 5.5. 2003

Val. Pr. - Level of the Validated Property, e.g. concentration, in the calibration standard in the
given Level, e.g. 5, 10, 20, 40, 60, é.

Measrt 1-30 - Results of repeated Measurements of response/signal (e.g. absorbance, peak area) for

thegiven Calibration Standard in the given Level.

Table ofUnknown Samples

Description - User note, e.g. sample XY
Val. Pr. - Validated Property of the Unknown Sample estimated fkteasrt of Unknown
Sample
Measrt 1-30 - Results of repeated dhsurements of response/signal (e.g. absorbance, peak area) for

the given Unknown Sampl®&leasrt 1-30 are used to estimatl. Pr. of the given
Unknown Sample.

Click Calculateicon or Results> Calculateto start the evaluation of calibrati data and to show tHeesults
window. ClickGraphto display the correspondir@raph

7.2.2RESULTS

TheResultsi Calibrationwindow shows:

1 Level - Copy of the Level number column ata Table

1 Description - Copy of the Description column Data Table

1 \Validated Property - Estimated value of the Validated Property for the gidaknown Sample
determined fronMeasrt values of thé&Jnknown Samplein Data Table

1T + - Estimated +for the Unknown Sample (bases for the Confidence Interval

i Confidence Interval - Confidence Interval for thelnknown Sample When the Validated

Property is below the Detection Limit, the text "Not Detected" is shown.
When the estimate value of Validated Property is below the Limit of
Quantificationthe text "Not Quantified" is shown.

Characteristics of the calibration model are shown orsthtsticstab:

1. Calibration Model

1 Intercept (Estimate) - Intercept estimated from dataata Table
1 Slope (Estimate) - Slope estimated from data ata Table
1 Intercept Standard Deviation (Estimate)- Estimated intercept standard deviation from data
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1 Slope Standard Deviation (Estimate) - Estimated slope standard deviation from data
1 Confidence Interval for Intercept - Confidence interval constructed for intercept from data
1 Confidence Interval for Slope - Confidence interval constructed for slope from data

2. Data Fitting:

1 Residual Variance (Estimate) - Estimated residual variance from datdDiata Table

1 Residual Standard Deviation (Estimate) - Estimated residual stdard deviation

9 Correlation Coefficient - Estimated correlation coefficient

1 QC Coefficient - Estimated QC coefficient

3. Calibration Limits:

1 Measurement on the Limit of Detection - Limit of Detection in Measurements units
estimated fronData Table

9 Concentration on the Limit of Detection - Limit of Detection in Validation Property units
estimated fronData Table

1 Measurement on theLimit of Quantification - Limit of Quantification in Measurements units
estimated fronData Table

1 Concentration on the Limit of Quantification - Limit of Quantification in Validation Property

units estimated frorData Table

7.2.3GRAPH

The automatally displayedGraphwindow shows the calibration data fitted by a calibration model (straight line
or a second order polynomial). When data are fitted with a straight line, the Limit of Detection and the Limit of
Quantification are displayed.

The usercan zoom in to and zoom out of any part of the calibration relationship by pressing the left mouse
button and dragging from the upper left required corner to the lower right required corner of the zoomed chart.

7.3UNCERTAINTIES

Click theUncataintiesicon inthe mainEffiValidation 3.0window or selecQC Toolsi Uncertaintiesfrom the
main menu to open th@ncertaintiesvindow. In this window, select one of the algorithms to be applied (e.qg.
From Precision Datd Multiple Measuremen}do ewaluate uncertainties:

O From Precision Datd Multiple Measurements
O From Precision Datd Parallel Measurements
O From Control Charts§ Individual Measurements
O From Control Charts§ Repeated Measurements
0 Expert Estimatérecorded in database)

0 From Partial Uncertaintiegaccording toEURACHEM/CITAC Guide, Quantifying bcertainty in
Analytical Measurement, Second Edition, June 1999)
Click OK to confirm the selection. ThHRata Tabld Uncertainty: From Precision DataMultiple Measurements
window is opened.

All algorithms to estimate Uncertainties assume that all densdl sources of Uncertainty are included in the

data, which is achieved by measurement procedures. Expert Estimate enables users to archive the entered
Uncertainty. When applying the algorithm of Partial Uncertainties according to Eurachem, the usgefimest

the formula to calculate the property of interest from inserted variables and then to estimate Uncertainties of the
individual variables considered in the formula. Based on these data, the combined Uncertainty of the result is
estimated.

7.3.1FROM PRECISIONDATA i MULTIPLE MEASUREMENTS

In the Data Tablel Uncertainty: From Precision DataMultiple Measurementsiindow, enter data to estimate
Uncertainty:
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Coverage Factor - Factor used to calculate the Expanded Uncertainty from Standard Umisertai
usually 1.96 (i.e. Studentodés t for infinitHt
The Other Unc. @6) - Uncertainties (relative) not included in the Precision Datse Other Unc. are
combined with Uncertainty from Precision Data to give Combinededtainty
Measrt 1-30 - Precision data considered to evaluate Uncertainty. Rows ofDtta Table
correspond to individual samples analysed within the Precision studyevels of
Validated Property (concentration). Columns correspond to repeatedigunee
(Measrt) values of the Validated Property at the given Level.

Click Calculateto open thrResultswindow with the following characteristics:

1 Calculated Value - Calculated average dMeasrt values from data iData Table
1 St. Uncertainty - Standad Uncertainty calculated from datalrata Table

1 Rel. St. Uncertainty - 100*St. Uncertainty/Calculated Value

1 Coverage Factor - Coverage Factorentered irData Table

1 Expanded St. Uncertainty - St. Uncertainty*Coverage Factor

1 Rel. Expanded Uncertainy - Rel. St. Uncertainty* Coverage Factor

Conclusion: summarizes the evaluation dfncertainties, i.e. Expanded St. Uncertainty and Relative
Expanded Uncertainty.

The automatically displaye@raphwindow shows the variability (Uncertainty) of Multiple Measments on
individual Levels (for individual samples).

7.3.2FROM PRECISIONDATA i PARALLEL MEASUREMENTS

In the Data Tablei Uncertainty: From Precision DataParallel Measurementgindow, enter data to estimate
Uncertainty:
Coverage Factor - Factor used to calculate the Expanded Uncertainty from Standard Uncertainty,
usually 1.96 (i.e. Studentodés t for infinitHt
The Other Unc. @) - Uncertainties (relative) not included in the Precision Datee Other Unc. are
combined with Uncertainty from Precision Data to give combined St. Uncertainty
Measrt 1-2 - Precision data considered to evaluate Uncertainty. Rows ofDtita Table
correspond to individual samples analysed within the Precision studyevels of
Validated Property (concentration). Columns correspond to repeatedly measured
(Measrt) values of the Validated Property at the given Level.

Click Calculateto open theResultswindow with the following characteristics:

I Calculated Value - Calculated averagofMeasrt values from data iData Table
I St Uncertainty - Standard Uncertainty calculated from dat®ata Table

1 Rel. St. Uncertainty - 100*St. Uncertainty/Calculated Value

1 Coverage Factor - Coverage Factorentered irData Table

1 Expanded St. Urcertainty - St. Uncertainty* Coverage Factor

1 Rel. Expanded Uncertainty - Rel. St. Uncertainty*Coverage Factor

Conclusion: summarizes the evaluation dfncertainties, i.e. Expanded St. Uncertainty and Relative
Expanded Uncertainty.

The automatically dispieed Graphwindow shows the variability (uncertainty) of Parallel Measurements on
individual Levels (for individual samples).

7.3.3FROM CONTROL CHART i INDIVIDUAL MEASUREMENTS

In theData Tablg Uncertainty: From Control Charfsindividual Measurem@swindow, enter data to estimate
Uncertainty:
Coverage Factor - Factor used to calculate the Expanded Uncertainty from Standard Uncertainty,
usually 1.96 (i.e. Studentodés t for infinitHt
The Other Unc. @) - Uncetainties (relative) not included in the Control Chart datse Other Unc. are
combined with Uncertainty from Control Chart data to give combined St.
Uncertainty
Measrt 1 - Control Chart data used to evaluate Uncertainty. Rows db&ee Tablecorrespond
to Individual Measurements.

Click Calculateto open thdResultswindow with the following characteristics:
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1 Calculated Value - Calculated average deasrt values from data iData Table
1 St. Uncertainty - Standard Uncertainty callated from data ifData Table

1 Rel. St. Uncertainty - 100*St. Uncertainty/Calculated Value

1 Coverage Factor - Coverage Factorentered irData Table

1 Expanded St. Uncertainty - St. Uncertainty* Coverage Factor

1 Rel. Expanded Uncertainty - Rel. St. Uncertanty *Coverage Factor

Conclusion: summarizes the evaluation dfncertainties, i.e. Expanded St. Uncertainty and Relative
Expanded Uncertainty.

The automatically displaye@Graph window shows the Control Chart of Individual Measurements used to
estimate Uncgainty.

7.3.4FROM CONTROL CHART T MULTIPLE MEASUREMENTS

In the Data Tablel Uncertainty: From Control CharisMultiple Measurementsindow, enter data to estimate
Uncertainty:
Coverage Factor - Factor used to calculate the Expanded Uncertairtyn fiStandard Uncertainty,
usually 1.96 (i.e. Studentdéds t for infinit
The Other Unc. %) - Uncertainties (relative) not included in the Control Chart dBit@ Other Unc. are
combined with Uncertainty from Control h@rt data to give combined St.
Uncertainty
Measrt 1-30 - Control Chart data considered to evaluate Uncertainty. Rows ob#te Table
correspond to the Repeated Measurements in time, columns to the Repeated
Measurements at the given time mtoi

Click Calculateto open theResultswindow with the following characteristics:

I Calculated Value - Calculated average dleasrt values from data iData Table
I St Uncertainty - Standard Uncertainty calculated from dat®ata Table

1 Rel. St. Uncetainty - 100*St. Uncertainty/Calculated Value

1 Coverage Factor - Coverage Factorentered irData Table

1 Expanded St. Uncertainty - St. Uncertainty* Coverage Factor

1 Rel. Expanded Uncertainty - Rel. St. Uncertainty*Coverage Factor

Conclusion: summarizes hte evaluation ofUncertainties, i.e. Expanded St. Uncertainty and Relative
Expanded Uncertainty.

The automatically displaye@raphwindow shows the Control Chart of Multiple Measurements used to estimate
Uncertainty.

7.3.5 EXPERTESTIMATE

In the windowUncertainty: Expert Estimatenter the following values:
Combined St. Uncertainty - Combined Standard Uncertainty estimated by an expert.
Coverage Factor - Factor used to calculate the Expanded Uncertainty from Standard
Uncertainty, usually196 (i .e. Studentés t for inf
Measurements), rounded to 2.

Click Saveto save data and/or Clickalculateto run the calculation and to show the wind@esults

1 St. Uncertainty - Standard Uncertainty entered in data
1 Coverage Factor - Coverage Factor entered in data
1 Expanded St. Uncertainty - St. Uncertainty* Coverage Factor

Conclusion: summarizes the evaluation Bkpanded Standard Uncertainty.

7.3.6FROM PARTIAL UNCERTAINTIES

Partial Uncertainties are Uncertainties of valealrontributing to the total Standard Uncertainty of the analytical
result. Calculation is carried out in compliance with the EURACHEM/CITAC Guide, Quantifying Uncertainty in
Analytical Measurement, Second Edition, June 1999.

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



71115

In the windowData Tabld Uncertainty: From Partial Uncertainties

Coverage Factor - Factor used to calculate the Expanded Uncertainty from Standard Uncertainty,
usually 1.96 (i.e. Studentdés t for infinit
Formula - Mathematical function dribing the relationship between the individual sources of

Uncertaintyx; (x1, x2, x3) and the results.

The Formula can include constants, basic mathematical operators *+,/ and the following mathematical
functions:

ABS - absolute value

SIN - sine

COS:i cosine

TAN - tangens

ARCTAN T arcustangens

EXP - exponent

LN - natural logarithm

Pl-Ludol fds number

SQR- square

SQRT- square root

Sources of Uncertainty, i.e. variablgsaxe specified in the table below thermula:

Source -Mathemat i cal symbol for the given source of
Value - Value of the considered variablg &.g. x1 =5
St. Uncertainty - Estimated Standard Uncertainty from the given source of Uncertainty, e.g. 0.02

Click Calculateto open theResults window with the following characteristics:

i Calculated Value - Analytical result estimated bgnteringValuesfrom Data Tableo
Formula

I  St. Uncertainty - Standard Uncertainty estimated by applyBtgUncertaintiesfrom
Data Tableto Formula and usiig therules to calculate Uncertainties

1 Rel. St. Uncertainty (%) - 100*St. Uncertainty/Calculated Value

1 Coverage Factor - Coverage Factor enteredData Table

1 Expanded St. Uncertainty - St. Uncertainty* Coverage Factor

1 Rel. Expanded Uncertainty - Rel. St.Uncertainty*Coverage Factor

Conclusion: summarizes the evaluation dfncertainties, i.e. Expanded St. Uncertainty and Relative
Expanded Uncertainty.

The automatically displaye@raphwindow shows the bar chart of Relative St. Uncertainties for the amesid
sources of Uncertainty and compares it to the Relative Uncertainty of the result, which is displayed on the right
side of the chart.

The algorithm described in this chapter originates from the EURACHEM/CITAC Guide, Quantifying
Uncertainty in Analyical Measurement, Second Edition, June 1999.
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CHAPTER

ELECTRONIC RECORD BOOKS

This chapter describes the electronic record books dEffi\éalidation 3.0software:

Book of Samples (Simpland Advanced)
Book of Specifications

Book of Equipment (SimplandAdvanced)
Book of Documents

Book of Deviations

Book of Contacts

Book Reference Standards

Book of Chemicals

Book of Volumetric Solutions

OO0 O0OO0OO0O0OO0OO0O0

Management of documentation and laboratory records is one of the basic requirements of qtetity isys
calibration/testing and GxP laboratories.

8.1BOOK OF SAMPLES

In theEffivValidation 3.0main menu, chooseecord Books Books of Sample$he Book of Samplesvindow is
opened. Simple Book of Samples is selectetiaals> General Settigsi Bookstah, radio-buttonSimple.

8.1.1SIMPLE BOOK OFSAMPLES

In the uppepartof theBook of Samplewindow, descriptive items of the samplare summarized. In the lower
par of the windowthe results for the given sample are presented

o x
Samples M Display Bin
Sample # | Submitter | Order Matrix | Sampling Date | Receipt Date | Receipt by Drescription To be Finished by Recorded by | Classification « I-L Close |
» B Orcler 0001 Makic 1 55403 5503 Mick Brown  Sample Name 1 Sample Description 1 19-5-03 Administrator  Complies to |
2 Client 2 Order 0002 Matrix 2 27-5-03 B-5-03 Peter Johnzon  Sample 2 Description 2 27-6-03 Adminiztratar O
3 Client 3 Order 0003 Mabix 3 27-5-03 13-5-03 Jan Brawn Sample Mme 3 Sample Description 3 27-6-03 Adminiztrator &
[= Edit
Copy
x Delete |
Parameter Uit S pecification Measured Clagsifica... Analysed by Approved -

P Parameter 1 S » 930 99.65 Complies  Peter Willis Donald Franks ﬂl
Parameter 2 4 < 010 0.03 Complies  Peter wWillis Donald Franks é E
Parameter 3 E4 < 0.20 014 Complies  Peter willis Donald Franks =

Iﬂ Histany
Ei Export
=l

Time: S0ms 3 | Created Administrator. Last Updated Administrator on 23-5-03 22:45:42. i

Fig. 8.1: Book of Samplesvindow
The descriptive items can be entered/edited after clickiatyewEdit button
Sample# - Number used in all laboratory records to trace the sample
Submitter - Name of the sample submitter
Order no. - Number & the order used by the sample submitter
Receipt Date - Date when the sample was received by the laboratory
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Receipt Time - Time when the sample was received by the laboratory
Sampling Date - Date when the sample was taken
Sampling Time - Time whenthe sample was taken
Description - Description of the sample
Receipt by - Name of the person who received the sample from the sample submitter
Name - Sample name
Matrix - Material or matrix being analysed
Specification - Reference to a ggification, if it exists
Recorded by - Name of the person who entered the data
Conclusion - Result of the sample evaluation (complies/rejected), with respect to the
specification (if any exists)

To be Finished by - Date when the analysshould be finished
Finished on - Date when the analysis was finished (last quality parameter determined)
Note - Note for the given sample

|

eters of the Sample
Sample #: Submitter: Drder n: Receipt Dats:  Receipt Time: Save

[i = [Client 1 [rcter 001 | 5503 x| oo AL Close

Sampling Date;  Sampling Time:  Description FReceipt by:

[s50: = foman = [Sample Desciption Mick. Brown

Nane:

|Samnle Marne 1

b atriz: Specification

|Matnx 1 ISpEcilicat\on 1 J
Recorded by: Conclugion: Ta be Finished by: Finished on,
IAdm\nlstlatnr Complies to the Specification |T5'19 5-03 j I#WB 5.03 j
Noke:

Mote for Sample 1

Results Bl Display Bin
Parameter Specification Measured Analyzed by Approved - 1 Mew
P Parameter 1 »93.0 9965 Peter illis Donald Franks o e
Paramster 2 <010 003 Peter wilis Donald Franks |
Parameter 3 <0.20 014 Peter illis Donald Franks X Delets
P History
Erport

a0 o

Time: 40ms | Created Administrataor, Last Lpdated Administrator on 23-5-03 22:45:42,

Fig. 8.2: New/EditSamplewindow

New records can be entered and/or edited usin§léve Edit, Copy, Delee and Closebuttons Refreshenables
users to update displayed data when working in a network applic®iomn,to print the complete Book or
individual records,Export to export the complete Book or individual records diidtory to follow the
developmenof the record in time.

@y _iBi x|

Fecord Date|Record Time| Sample # |Name |Created by - Changed by |E|. Signature - Meaning [Mate) |Compuler MHame | - I-L Close
171229 1 Sample Name 1 Adrministrator Autharship EFFICHEM

171218 1 Sample Mame 1 Administrator Authorship EFFICHEM

171208 1 Sample Mame 1 Administrator Authorship EFFICHEM

171009 1 Sample Mame 1 Adrministrator Authorship EFFICHEM

Time: 20ms | 7

Fig. 8.3: History window of Book of Samples

The lower half of the window allows users to enter results for the quantitative persrokaracterizing the

sample:
Parameter - Name of the parameter determined
Unit - Units considered for the given parameter
Specification - Specification for the given parameter and matrix (e.g. max).
Link - Link to a related document, if necessary (if document exists)
Result - Measured result for the given parameter (result ofrdetation)
Conclusion - Conclusion with respect to specification
Analyst - Name of analyst who carried out the analysis
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Approved - Name of the person who approved the result (if necessary)
Note - User note, i.e. text for the operator
edicresue =
Parameter. Unit
oo i
Spesification: £ |
pan
rﬁ::(k for Parameter 1 | =) Open
e
Conelusion; |Complies -
Anayst: [Peter wills

Appioved:  [Donald Franks

Mote:
Mote for Parameter 1

Time: 100ms ‘ Created Unknown, Last Updated Administrator on 23-5-03 22:43:07.

Fig. 8.4: New/Edit Resulivindow of Book of Samples

In the Simple Book of samples, the parameters of each sample are not saved in a catartedsie, but
individually.

8.1.2ADVANCED BOOK OFSAMPLES

ChooseRecord Books Book of Samplet® display tle Book of Samplesvindow:

& Book of Samples - Advanced _10 x|
Samples B Display Bin
Mumber | Submitter | Project | Sampling Date | Receipt Date | Name To Finalize | ritten by Sampled by Receipt by Matrix al A Close |
» 1 Clent1  Project1 5503 22803 Sample 1 19503 Admiristrator | Smith George Smith Gearge Matriz 1
2 Clent2  Project2 12503 276-03 Sample 2 27603 Admiristator | Smith George Black Erik batriz 2 O u
3 Clent3  Project3 13503 27603 Sample 3 27603 Admiristrator  Franks John Carlos Anna tatriz 2 a
= Edit
Copy
X Dekete
Refresh
& Fiint
ﬁ‘ History
Export
Filter
Parameters
Groups
Time: S0ms 3 \ Created Administrator, Last Updated Administrator on 27-6-03 20:13: 18, v

Fig. 85: Book of Samples Advancedwindow

Enter all descriptive items for the given sample; Chidwto add a new sample to the book or Clidit to edit
it

X

Paramelers of the 5ample

Sample #:  Submitier Project Sampling Date:  Sampling Time: H save
= = T =1 [0 =] =

[1 = [Clent1 = [Proiest 1 [Fssa = lom = K Close
FeceiptDate:  Fieceipt Time:  Receipt by Fiecorded by: Sampled by
fr2503 =] [1123 = [Smith Gearge | [Adrministrator [Smith Geaige
Name: Matix
IEamp\E 1 IMaIrix 1
Parameters Check Al UnCheck Al
Farameter 1 Units 1 L1 V1Z [BEE] vag [LI45 New Group
Parameter 2 Units2 (113 w24 Ovas Clvas
V3 Cvie v Ovas Clva?
w4 Ovis v Ovar Clv4g
v Cvie Over Ovae Clv4g
mi iz Oz Clv3a [C1vs0

[ves Ovao C1vs1

[ van vt Cvs2

Ovat Ovaz Cvs3

[vaz Ovez Clvsd

Oz [ vds [C1vss

i
Note To be Firished by:
Note for Sample 1 [Fras0s |
Firished on.
[17-5-03 -

Time: 30ms |Created Administrator, Last Updated Administrator on 27-6-03 20:13:18,

Fig. 86: NewEdit Samplewindow
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Sample# - Number usedh all laboratory records to trace the sample

Submitter - Name of the sample submitter

Project - Name of the project to which the sample belongs

Sampling Date - Date when the sample was taken

Sampling Time - Time when the sample was taken

Recept Date - Date when the sample was received by the laboratory

Receipt Time - Time when the sample was received by the laboratory

Receipt by - Name of the person who received the sample from the sample submitter
Recordedby - Name of the person wirecorded all input data

Sampled by - Name of the person who sampled the sample

Name - Sample name

Matrix - Material or matrix being analysed

Parameters - List of parameters to be determined for the given sample

Note - Note for the giversample

To be Finished by - Date when the analysis should be finished

Finished on - Date when the analysis was finished (last quality parameter determined)

In the New/Edit window, the user can define a group of parameters that will be requiree fgivén sample.

Click the Parametersbutton to display th&ample Parametergindow. In contrast t@imple Book of Samples

the result for the measured parameters of individual samples (rows) is saved in one composite table (in
individual columns)

ol
Parameter 1 Parameter 2 Y3 W4 W WE W7 =
Units 1 Units 2 | | | Save |
1 I-L Claze |
| 2 |
= Ex=port |
Colurmn SBtting]
% Print |
K1 i
Nazey:
Time: 2113ms | [ [

Fig. 8.7. Sample Parametevdandow

This structure of the table can be especially useful for laboratories where the parameters being determined are
mostly the same. The table is, with respect to the memory requirements, limited to 250 columns (parameters).

In this Book of Samples the records can biiltered with respect taReceiptDate, Samplingdate Sample #,
Submitter and Project:

x
[V ReceiptDate Fom: | 5503 =| Ta [27-6-03 7|
¥ SamplingDate From [ 5503  »| Te [27-6-03 x|
v i #  Fom |0 = To: [1000
[~ Subrnitter I
[~ Project I

Led L f ek

E

Fig. 88: SampleFilter window

8.2BOOK OF SPECIFICATIONS

Book of Secifications is connected with the Book cdnfples. For each sample in tBeok of Samples
Simple the user can select one of the specifications listed iBdb& of Specifications

ChooseRecord Books Book of Specification® display theBook of Specificationsvindow:
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@ Book of specifications 13 x|
Specification Ml Display Bin
Deszcription I-L Cloge
Specification 2
ol Specification 3 ﬂ
ol Specification 4 J (= Edit
ol Specification 5 By

Specification &

ol Specification 7 x Delete |

|| Specification 8

J Refresh
Sheet of Specification ﬁl

Pararmeter Link S pecification - % Print
| Parameter 1 Link. for Parameter 1 > 99.0% —_—
| Parameter 2 Link for Parameter 2 < 0.10% [ History
: Parameter 3 Link. for Parameter 3 < 0.20% Export
=
Time: S0ms 8 | Created Administrator, Last Updated Administrator on 22-5-03 23:13:41, v

Fig. 89: Book of Sgecificationswindow

The upper part of this window shows a list of all specifications included in the Book:
Description - Name or description of the given specification

The lower part of the window showsst of Specificationsncluding the followingdata:

Parameter - Name of parameter in the specification (e.g. concentration X)

Link - Link to the document containing the specification (analytical method)

Specification - Required value of the given parameter of the sample to consider it
compliant (e.g. max. 0.1% impurity, etc.)

Note - User note

New specifications can be entered and/or edited usingl¢he Edit, Copy, Delete andRefreshfeatures. The
specifications can also rrinted, Historydisplayedand/orrecordsExported.

Edit Specification =
Parameters of the 5pecific.
o
Description:
ISpecification 1 I-L Cloze
Mote:
Mote 1
Sheet of Specification M Dizplay Bin
Parameter Link. Specification | - [ Mew
| Parameter 1 Link. for Parameter 1 »99.0%
= - - = Edit
|| Parameter 2 Link. for Parameter 2 < 010% =
Parameter 3 Link. for Parameter 3 < 0.20%
— X Delete
ﬂ Hiztory
Expart
]
Time: 20ms | Created Administrator, Last Updated Administrator on 22-5-03 23:13:41,

Fig. 8.10: Edit‘New Specificatiorwindow

8.3BOOK OF EQUIPMENT

ChooseRecordBooks> Book of Ejuipmentto display theBook of Equipmentvindow. As with theBook of
Samplesthe user can choo&mpleor Advanced Book of Equipmeim the Gereral Settingsvindow (Tools>
General Settings Books.
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8.3.1SIMPLE BOOK OFEQUIPMENT

The upper part of thBook of Sample$ Simplewindow contains a list of equipment included in the book and
descriptive data:

SI=E
E quipments M Display Bin
i i Responsbls A oz |
[XE quipment 1 - Frank Johanzon
|| E quipmert 2 14-2-02 John Anderson O
|| Equipment 3 11-7-02 Mick Adams &
= Equipment 4 1311-02 Paul Richardson = Edit
Equipment 5 7-1-03 Joe Maovak §
: Equipmert & 8-4-03 Pamela Cooper J
Sheet of Equipment ﬁl
Action Date Caried Result Verified by - Fefrash
L Receipt 5-5-03 Frank Johanson Pass Frederic Nelzon ﬁl
| Installation Gualification 23503 Michael Red Pazs Samuel Grass Z Print
Operational Qualification 27603 Michael Red Pags Samuel Grass e
| ﬁl Histary
- Export
4| I 3 -
Time: 30ms | 6 | Created Administrator, Lask Updated Administrator on 27-6-03 21:03:04, v
Fig. 8.11: Book of Equipmentindow
x
Parameters of the Equipment
Equipment Mame; Put into Operation: Location: Save
[Equipment 1 [F 6602 =] |HPLC Laboratony, 107 11 cowe
Register Humber: Responsible: -
[aCHPLC o [Frank Johanson
Prad. Number: Service:
IF'N-‘I 234/03/2003 Service 1
Link:
IL\nk to the Document J =1 Open |
Hote:
Mate for Equipment 1 ;I
Sheet of Equipment 01 New
Action Date Carried Result = =
#|Receipt 5-5-03 Frank Johanson Pass L= Edi
Installation Qualification 23503 Michael Red Pagss
Operational Qualification 27-6-03 tichael Red Pass m
[P Histoy
& Expart
KIS _’l;I
Time: 20ms | Created Administrator, Last Updated Administrakor on 27-6-03 21:03:04,
Fig. 8.12: New/EditEquipmentwindow
Equipment Name - Name of the given equipment used in all records and documentation
Put into Operation - Date when the equipment was put into operation
Location - Name of the laboratory or another Itioa where the equipment is placed
Register Number - Number of the equipment used in all records and documentation,
Responsible - Name of the person responsible for the given equipment
Prod. Number - Production number of the equipment assignechbymanufacturer
Service - Contact to the organization responsible for servicing the equipment
Link - Link to the document that is related to the given equipment
Note - User note (any text)

The lower part of th8ook of Samplesvindow is aSheetof Equipmentwith the list actionsarried out with the
given equipment:
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Edit Equipment Sheet x|
Date: 5-5-03 i

Achiar
IHaceipt

Carried.
Frank Johatson

Result
IF'ass

Verfied:
Frederic Melson

Mote:
Mote for Receipt

Time: 60ms | Created Administrator, Last Updated Administrator on 23-5-03 21:18:44,

Fig. 8.13:New/Edit Equipment She&tindow

Date - Date of action/calibration

Action - Description of the action

Carried - Name of the person who carried out the actio
Result - Result of the action

Verified - Name of the person who verified the action
Note - User note

New equipment can be entered and/or edited usinije¢he Edit, Copy, DeleteandRefreshfeatures. Records of
the equipment can also Beinted, History shownand/orrecordsExported.

8.3.2ADVANCED BOOK OFEQUIPMENT

The Book of Equipment Advancedwi ndow i ncludes 2 tabs: Al Il Equi pmen
categories, the equipment is divided into 3 groups:

1 With Valid Calibraton

1  With Invalid Calibration

1 Out of Registration

@ Book of Equipment - Advanced gl =l
With ¥alid Calibration M Display Bin
D # Inventary Mumber | Mame Category Fioom | Responsible Dperator Last Calibration | Mext Calibration I-L Cloze |
ﬂID.DDD‘I |re. 0O Equipment1  Category 1 1.0001  Smith George 5503 5-5-04
== Edit
With Invalid Calibration G
D # Inventory Mumber| Mame Category | Room Fiespongible Operator | Last Calibration | Mext Calibration —
ﬂd Irve.0002 Equipment2  Category 2 1.002 Carloz Anna 13302 13-3-03 5T Delete |
Refresh |
Out of Registration 5 Frint
D # Inventony Number Mame
2 @ History
¥ L= ]
Expart
‘I I j ¥ Legend
Warning of Calibration Expiry Permanently Out
4By Eategories;{All E quipments /
Time: 80ms | | Created Administrator, Last Updated Administrator on 23-5-03 23:45:20, v

Fig. 8.14: Book of Equipment Advancedwindow

New equipment can be entered and/or edited usin$éve Edit, Deleteand Copyfunctions. In theNew/Edit
Equipmentwindow the user can specify all degtive data for the individual equipment
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x
Ot of Register W Permanently Out Parameters of the Equipment :
Equiprment N ame:; Equipment Type: Equipment Category:
IType 1 ICategorﬂ J I-L Cloze
Description: Assign ta Another Equipment:
IDescnption 1 IEquipmant 2
|dentification Mumber. Inventony Number: Prod. Mumber:
[1D.000+ w0001 [Frod 000103
Range: Precizion/Uncertainty:
IEI-1 0000 Uncertainty 1
Group: Department: Floom Mumber:
IGmup 1 J IDeparlment 1 J |1 am J
Perzon Rezponzible: Uszer:
ISm\th George J I J
‘rear of Prod. Put into Operation: Statuz beginning of O peration:
[2003 JI4 5503 | [Hew B
Manufacturer. Supplier: Service:
IManulaclurer 1 J ISuppIiel 1 J ISEWiCB 1 J
[ Limit the Uge: Lirik:
I ILink to docurnert J @& Open
Mate:
Nate for Equipment 1 ﬂ
E
\MalnﬂEahbratan ADther {
Time: 60ms | Created Administrator, Last Updated Administrator on 27-6-03 21:11:39,

Checkboxes:

Out of Register
Permanently out

TheMain Tab:

Equipment Name
Equipment Type
Equipment Category
Description

Assign to Another Equip.
Identification Number
Inventory Number
Prod. Number
Range
Precision/Uncertainty
Department

Group

Room number
Responsible

User

Year of Prod.

Put into Operation

Status when in Operation

Manufacturer
Supplier
Service

Link

Limit the U se
Note

5/5/2010

Fig. 8.15: New/Edit Equipmenivindow

t he n from/t

-lncludes/ excludes equi pment
buiemeRér md®@enmnt by Out

-Assigns the attri
Registrationo

- Name of the given equipment used in all records and documentation
- Type of the equipment

- Category in which the equipment is included

- Description of the equipment

- Assignment of the given equipment (e.g. thermometer) to other Equipment
- Identification number

- Inventory number

- Production numer of the equipment assigned by the manufacturer
- Range for which the equipment is designed and calibrated

- Classification with respect to precision/uncertainty

- Department where the equipment is located

- Group of the given laboratory where the equipment is located

- Number of the room where the equipment is located

- Name of the person responsible for the given equipment

- Name of the equipment user

- Year of production

- Date when the equipment was put into operation

- Status of the equipment when put into operation

- Manufacturer of the equipment

- Supplier of theequipment

- Contact to the organization responsible for servicing the equipment
- Link to the document that is related to the given equipment

- Option to indicate that the equipment is temporarily limited in use

- User note (any text)
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TheCalibration tab:

x
[rate of Last Calibration: Fesult:
M1z 302 x| [Pass o] _Msave |
Calibration Interval: | Ormonths [~ Without Limit X1 Close
D ate of Mext Calbration:  Date of ‘W arning Calibration:
3302 i | EHEREE =l
Contact: Cantact Persar:
IService 1 J IFrank Martens
Testing Lab. Mumber; Calibration Pratacal:
|TCL D458 [P 0s54/02
Calib. Procedure:
IProcedura 1 J
Mote:
Mate 1

Tirme: 80ms | Created Administrator, Last Updated Administrabor on 27-6-03 21:15:21,

Fig. 8.16: New/Edit Calibrationwindow

Date of Last Calibration - Date of the last calibration
Result - Result of the last calibration
Calibration Interval - Interval of calibration
Without Limi t - Checkbox indicating that the calibration is valid until the equipment is used
Date of Next Calibration - Last date for the next calibration
Date of Warning Calibration - Date when the equipment is changed to red colour, indicating the end of
calibration
Contact - Address of the testing/calibration laboratory
Contact Person - Name of the contact person
Testing Lab. Number - Number of the testing/calibration laboratory
Calibration Protocol - Calibration protocol number
Calib. Procedure - Reference to the calibration procedure
Note - User note (any text) on the calibration
TheOther tab :
Date - Date of action
Action - Action (installation, qualification, maintenance, repair, etc.)
Carried by - Name of the persowho carried out the action
Result - Result of the carried action
Verified by - Name of the person who verified the result
Note - User note (any text) on the action

8.4BOOK OF DOCUMENTS

ChooseRecord Books Book of Document® open he Book of Documentsvindow:

@ Book of Documents 1Ol x|
Documents M Display Bin
Document Mame | ldentific. Document | Version | Document Author | [ssue Date | Effective Date| Mumber of Copies| Approved | Distribution List -~ I-L Close |
Document 1 DOCHrZ.001 1.00 Robert Franks 5503 19-6-03 4 Jack Carter Author, Laboratory, Head QC, Head Q4
Document 2 DOCKHZY.002 1.02 Daniel Red 8403 10-4-03 2 Jack Carter  Author, Head QA O H
4 DOCKYZ.003 20 Jim Corsar 11-6-03 27603 3 Jack Carter  Author, Head QC, Head QA L e |
(= Edit
Copy
X Delete
FRefresh
é Print
Iﬂ History
@ Open
Expart
Time: 30ms 3 | Created Administrator, Last Updated Administrator on 27-6-03 21:28:18, v

Fig. 8.17: Book of Documentsvindow
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The following items are included in the book for each document:

Document Name - Name of the document
Identific. Document - Document number assigned with respgedaboratory rules (g. SOP.0@3)
Link - Link to this document (if needed)
Version - Document version number
DocumentAuthor - Name of the author
Issue Date - Issue date
Effective Date - Effective date
Number of Copies - Number of printed copies
Approved - Namesof persons who approved the document
Distribution List - Names of document holders
Note - User note (any text) on the document
£
Dacument MNamme: |dentific. Dacument:
[Document 1 [pocz oot H save
Link _ & Close |
Link o the Document =] 3 Open
Wersion: Dacument Suthor:
[1.00 [Froben Franks
lssue Date: Effective Date: Mumber of Copies:
| 5503 x| [13-5-03 =l =
Appioved Distribulion List
I.Jack Carter IAthnr, Laboratory, Head OC, Head Q&
Mate:
MNote for D ocument 1
Time: 10ms ‘ Created Administrator, Last Updated Administratar on 27-6-03 21:19:08,

Fig. 8.18: New/Edit Documentvindow

New documents can be entered and/or edited usinyi¢le Edit, Copy, and Deletefeatures. The list can be
Refreshe@nd documents may B&inted Exportedor Opened.

8.5BOOK OF DEVIATION AND CLAIMS

ChooseRecord Book$ Book of Deviations an@laimsto display theBook of Deviations andClaimswindow

=1
Deviations and Claims M Display Bin
Claim Mu... * | Subject of Claim Drate of Claim | Material/Analysis Fieclaiming Responsible | Result of Claim | To be Finished by « |
P De0C.0001  Analtical result 5-5-03 Patable water: Fe content George Smith  John Green Accepted 19-5-03
DeQC.O002  Analytical result 7-5-03 Crrinking water Frank Fed John Green Rejected 21-5-03 0w
[De 520003  Sampling 22-503 W aste water Paul Miglzen  John Green Accepted 11-6-03 e
= Edit
Copy
X Delete |
Refresh |
é Frint
@ History
LI Expart
Time: S0ms 3 | Created Administrator, Last Updated Administrator on 25-6-03 0039127, 4

Fig. 8.19: Book of Deviationswindow
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The following items are included in tiBook for each deviation/claim:

Claim Number
Subject of Claim
Date of Claim
Material/ Analysis

Reclaiming
Responsible

Result of daim
To beFinished by
Note

Edit Deviation x|
Claim Mumber: Subject af Claim: -
[p=nC-0001 [Fnabticalesut Save
[Drate of Claim: Iatenial/analysis: &
| 5503 | [Potabls water Fe cantent
Rieclaiming:

IG eorge Smith

Responsible:

IJnhn Green

Fiezult of Claim: To be Finished by:
[eccepted 19-502 |
Note:

Note for De.C.0001 - Analptical fesults - Analysiz of potable water: Fe content

Time: 20ms | Created Administrator. Last Updated Administrator on 26-6-03 0:39:27.

Fig. 8.20: New/EditDeviationwindow

- Deviation/claim number used in all laboratory records and documentation

- Subject of thaleviation or claim
- Date of deviation/claim

82/115

- Specification on whether subject of investigation is quality of material

or result of analysis)
- Name of the person who claims

- Name of the peson responsible for handling the claim (responsible for

corrective actions)
- Result of the claim investigation

- Date when the claim investigation is to be finished

- User note (any text) on the devaticlaim

New deviations/claims can be entered and/or edited usingeheEdit, Copy,andDeletefeatures. The list can
be Refreshednd deviations/claimBrinted or Exported.

8.6BOOK OF CONTACTS

ChooseRecordBooks> Book ofContactsto disgay the Book of Contactswindow. In the book, the user can
defineGroups of contacts|tems (Firms) and individualContact Persons

@ Address Book

(3

M anufacturers

Sample Submitters

Service
Suppliers

I

Time: 151ms |

=l only for Group

~lolx|

I-L Close

Contact Person & only for Firm

Surname
4 Hame 1

e s

[ Mew

[= Edit

Copy

X Delete |
Refresh |
Classification |

5/5/2010

Fig. 8.21: Book of Contactsvindow
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Description ofGroup:
Title - Group title, e.g. suppliers, contract labs, etc.
Note - User note (any text) on the group

Description ofSubject (e.g. supplier, which belongs to one group):
subject is defined by:

- ContactAddress
Subject name - Name of the subject
Street - Street
City - City
Abb. - Abbreviation of tle subject, if it exists
Country - Country
Account - Bank account no.
Bank - Bank name
ID N. - ldentification number
VAT N. - VAT number
Report - Additional information about the subject
Type of payment - Type of payment to be applied
Note - User note (any text) on the contact
- Contactinformation
Tel. 1 - Telephone numbers
Tel. 2, Tel. 3, Tel. 4
FAX - Fax number
Mobil - Mobile phone number
E-mail - E-mail address
WWW - Web site
- ContactPersons
Family name - Family rame of the contact person
First name - First name of the contact person
Function - Function of the contact person in the subject
Street - Street
ZIP, City - Zip (Post)code and city name
Tel. 1,Tel. 2 - Telephone numbers
Mobil - Mobile phone number
E-mail - E-mail address
Note - User note (any text) on the contact

New records can be entered and/or edited using\Nthg Edit, Copy, and Delete features. The list can be
Refreshed.

8.7BOOK OF REFERENCE STANDARDS

ChooseRecordBooks> Book ofReferencetandardsto display theBook of ReferenceStandardsvindow:

=
Relference Standards Ml Display Bin
MName Motation Supplier Receipt Date | Amaount - [_1. Close ]
M| Reference Standard 1 RSX¥Z.00M Fine Chemicals Ltd 05.05.2003 500
Reference Standard 2 RS.BCD.0002 Supplier 2 05.05.2003 800
| Reference Standard 3 RS.COE.0003 Supplier 3 07.05.2003 1000 D Hew
| Reterence Standard 4 RS.DEF.0004 Supplier 4 13.05.2003 250 = Edit
: Reference Standard § RS.EFG.0O00S Supplier 5 20.05.2003 500 o
__|Rieference Standard B R5.FiGH.0006 Supplier 2 26.06.2003 1000
__|Reference Standard 7 RS5.GHIL.O0O7 Supplier 4 23.05.2003 150 X Delste
__|Rieference Standard 3 RS.HI.0002 Supplier 7 22.05.2003 750
1| Reference Standard 9 RS.KK.0009 Supplier 5 18.06.2003 g Refresh
Sheet of Standard
Date Amount Action Carried Final Amount = i
L 5-5-03 500 Receipt Mancy Fox 500 Iﬂ Histary
o |7e0a 500 System Suitabilty Testing 20 + 20 mg Paul Brown 460 & [Epet
12503 460 System Suitability Testing 20 + 20 mg Nick Noldt 420
: 27603 420 Supply to a Cantract Lab. 150 mg Nancy Fox 27
|
Time: 371ms 9 \ Created Administrator, Last Updated Administrator on 23-5-03 21:07:00, v

Fig. 8.2: Book of Reference Standardsndow
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The upper part of the window displays ttist of standardsvith the following descriptive data:

Name - Name of the standards
Notation - Notation of the standard (code)
Supplier - Name of the standard supplier
Receipt date - Date when the standard was received by the laboratory
Amount - Supplied amount of the standard
Units - Units consi@red for the amount
Expiry date - Expiry date for the given standard
Note - User note (any text)
x|
Parameters of the Standard
Harne: Matation: Save
[Fieference Standard 1 JFis vz 0o 1 Closs
Supplier: Receipt Date:
IFlne Chemicals Ltd 5-5-03 j
Amounk: Uniks: Expiry D ate:
[Fonon = [ma | [Pissas =l

Hote:

Mote on Reference Standard 1

M Display Bin
Date Amount Action Cariied ‘F\nal Amount | - [ New
L 5-5-03 500 Receipt Mancy Fox 500 2 E
|| 7503 800 System Suitability Testing 20 + 20 mg Paul Brown 460 L
|| 12-5-03 4B0 System Suitability Testing 20 + 20 mg Mick Maldt 420 x Delate
|| 27-6-03 420 Supply to a Contract Lab. 150 mg Mancy Fox 2 |
Iﬁ‘ Histary
Export

Time: S0ms | Created Administratar, Last Updated Administrakor on 23-5-03 21:07:00,

Fig. 823: New/EditStandardvindow

The lower part of the window displays tBleet of the standawith the following consumption data:

Date - Date when a new standard was supplied
Amount - Supplied amount of the standard

Action - Action with the standard, e.g. consumption
Carried - Name of the person who carried out the action
Final amount - Final amount after the action (consumption)
Note - User note (any text)

New records can be entered and/or edited usingNéve Edit, Copy, andDeletefeatures. The list of standards
can beRefreshednd standards may Binted or Exported.

8.8BOOK OF CHEMICALS

Click RecordBooksi Books ofChemicalsto display theBook of Chemicalswindow:.

@ Book of Chemicals — ol x|
Chemical M Display Bin
Mame Formula CAS M Supplier Amount | Consumed on -
Chemical 1 CxHyOzF 123456 Supplier 1 5 23503
Chemical 2 CxHyOz CasmM 2 Supplier 2 25 28-6-03 0w
Chemical 3 CxHuOz CASN.3  Supplier3 50 28603 e |
P |Chemical 4 CxHyOz Cas. M. 4 Supplier 4 10 28-6-03 [= Edit
Copy
x Delete
Refresh
é Print
ﬂ History
Export
Time:20ms | 4 | Created Administrator. Last Updated Administrator on 28-6-03 0:55:47. &

Fig. 8.24: Book of Chemicalsvindow
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This book allows users to keep records on chemicals:

zl
Parameters of the Chemical
Mame: Formula: ﬂ
IChem\caI 1| ICKH_\JDZF M. Close
CAS M. Delivery Date: Caonzumed on:
[1234-56 | 5503 - |F 235032 -
Amount: Units: Supplier:
|5_,UEI j Ig ﬂ Supplier 1
Link:
JLink. to M5DS = 3] Open

R-5 sentences:

|F|. w2 Some, . 22

Hate:

MNote for Chemical 1

85115

Time: 20ms | Created Administrator, Last Updated Administrator on 23-5-03 16:10:10,

Fig. 8.25: New/Edit Chemicalindow

Name - Name of the chemical
Formula - Summary formula
CAS n. - CAS number

Delivery Date

Consumed on - Date when the chemical was used up

- Date when the chemical was delivered to the laboratory

Amount - Amount of the chemical supplied by the supplier

Units - Units for the amount

Supplier - Name of tle supplier

Link - Link to a related document, if needed

R-S sentences - List of Risk and Safety sentences for the given chemical
Note - User note (any text)

New records can be entered and/or edited usindléve Edit, Copy, andDeletefeatures. Te list of chemicals

can beRefreshednd chemicals may erinted or Exported.

8.9BOOK OF VOLUMETRIC SOLUTIONS

ChooseRecord books Book ofVolumetricSolutionsto display theBook of Volumetric Solutionswindow:.

@ Book of Yolumetric Solutions _ 18] x|
Solutions M Dizplay Bin
MName Prepared Concentration Factar Prepared on Expiration -
Solution 1 George Smith 01 M 1.0019 B-5-03 R-E-03
MaOH George Smith 0.1 M 1.021 5503 5603 O n
KnO4 Luisa Green .05 M 0.9978 7503 7603 —— e |
p|HCI Jan Karpatis 0.1 M 0.9987 12-5-03 13-6-03 (= Edit
Copy
x Delete |
Refresh |
% Print
ﬂ Histony
— Export
st
Time: 20ms 4 | Created Administrator, Lask Updated Administratar on 28-6-03 1:02:14, 4

Fig. 8.26: Book of Volumetre Solutionswvindow

This book allows users to keep records on volumetric solutions:
Name - Name of the volumetric solution
Concentration - Prepared concentration
Prepared by
Prepared on - Date of solution preparation
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Evaluated on - Date when the factor of the volumetric solution was determined

Expiry date - Expiry date of the volumetric solution
Factor - Factor
Note

- User note (any test)

Edit Solution

Farameters of the Solution

M ame:
ISUIut\on 1

I-L Cloze
Concentration:

[T1M

Prepared by:
IG eorge Smith

Prepared an: Evaluated an: Expiry Date:
[55m3 ~| [s502 7| [5603 |
Factar:

[1.0015

Mate:

Mote for Salution 1

Tirne: 10ms

| Created Administrator, Last Updated Administrator on 23-5-03 16:06:53,

Fig. 827: New/Edit Solutionwindow

New records can be entered and/or edited usingléve Edit, Copy, andDeletefeatures. The list of volumetric
solutions can bRefreshednd chemicals may terinted or Exported.

5/5/2010 Us e r 0 sEffiZalidatibre 3.0 version: 2505



87/115

CHAPTER

TOOoLS

This chapter describes User and Administrator tools impiged in the software:

Statistical Tables

Installation and Operational Qualification
General Settings of the software

Data and Calculation settings

List of Software Users

List of Analysts

Password and Electronic Signature Policy
Databasé backup andestore

Database Managérmanagement of databases
Global Audit Trials

O O0OO0OO0O0O0O0OO0OO0OOo

9.1STATISTICAL TABLES

The Effivalidation 3.0 software includes builin statistical tables that enable automatic evaluation of all
statistical hypothesis applied in thefts@re. The statistical tables can be displayed by choosogs >
Statistical Tablesln the Statistical Tablesvindow the user can check whether the tables in individual tabs are
correct compared to the literature. For example, by clickingtheu d étabt thie siser can view the criticdbr

the doubles i d e d  S-test,doenrfron® Isto 120, on the Probability Lev&D0*(1-Alfa) = 95 or 99 %, i.e.

for the Alpha Risk 5 or 1%:

100 *[1- Alfa) = 95 2| 100 = [1- Alfa) =99 % =
id 12,706 6366
| 4303 9.925
[ 3182 5.841
| 2,776 4604
| 2571 4,032
| 2447 3707
| 2,365 3.499
| 2,306 3.355
| 2,262 3.25
| 2.228 3163
| 220 3106
[ 2,179 3.055 =
_\Studenl's U{Fischer's F;{Eochlan's E;{\D imon's D J-(ﬁrubl:us' G;{\Grubbs' Gl Ju'{\Sign Test,u" [#[]
Time: 100ms |

Fig. 9.1: Statistical Tablesvindow

9.2INSTALLATION QUALIFICATION (1Q)

In the main menu dEffiValidation 3.Q chooseTools> Installation Qualification Thelnstallation Qualification
window is opened, summarizing basic information regarding the files needed for correct functioning of the
software
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ﬂ
I |Size |Date |F|esu|t |Descripti0n - I-L Close
E THT KB 205.2003 0K I ain File
Glob35.dl 1.01m 323 kB 2632003 OK Lib. of Functions & Frint |
rsHL.cay 121 kB 195.2003 0K Library with Translations
1zHL eng a7 kB 1952003 OK Libramy with Translations
bDADE .cst 20kB 17.5.2002  OK Library with Translations
bIDE. cat 3TkB 17.5.2002 0K Library with Translations
1bPrint. cst 18 kB 17.5.2002  OK Library with Translations
IbRAP. ot 19kE 17.5.2002 0K Library with Translations
L »
Al files were verified during Installation Qualification. All fles have the corect Size and Yersion.
Yerified Files f
Fig. 9.2: Installation Qualificatiorwindow
1 File - Name of theFile
1 Version - Version of theFile
1 Size - Size of theFile
1 Date - Date of the lasFile update
1 Results - Result of the 1Q check, i.e. comparison of the curFélatinformation with
the refeence information saved in a Reference dita
1 Description - Description of thd=ile function

The Result of Installation Qualification in the form of the Report shouldrbeed out, signed and archived. 1Q
can then be considered complete.

9.30PERATION QUALIFICATION (0OQ)

In the main menu oEffivValidation 3.0 chooseOperational Qualification The Operational Qualification
window is openedQperational Qualificatiotab:

Operational Qualification |

& Print |

Fun

=
o

_\ Operational Qualification ﬂList of 00 Fleports,-"

Fig. 9.3: Operational Qualificatiovindow

Click Runto start the @erational Qualification procedure. For each algorithm (see the example below), an OQ
data file is loaded, the calculation is carried out, obtained results are compared to the reference results saved in a
reference result file and conclusions are displayég OQ report is as follows:
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Date: 5-6-03 23:18:41

Effivalidation 3.0

The 1st INSTALLED VERSION

Effivalidation 3.0, build 3.0.2281

DIRECTORY WITH THE SOFTWARE INSTALLATION

C:\Program Files\Effivalidation 3.0 2281\

DIRECTORY WITH THE REFERENCE DATA

C:\Program Files\EffiValidation 3.0 2281\0Q

2. SUMMARY OF THE OPERATIONAL QUALIFICATION RESULTS

Complies - Repeatability: Level by Level from Repeated Measurements

Complies - Repeatability: From Parallel Measurements

Complies - Intermediate Precision

Complies - Reproducibility: Data Available

Complies - Accuracy: Limited Concentration Range - Sample Reconstitution Possible
Complies-Accuracy : ni mi t ed Co n c Refetenca MatenahAvdiable g e
Complies - Accuracy: Large Concentration Range - Blank Material Available: t-test
Complies - Accuracy: Large Concentration Range - Blank Material Available: Regression
Complies - Accuracy: Large Concentration Range - Blank Material not Available: t-test
Complies - Accuracy: Large Concentration Range - Blank Material not Available: Regression
Complies - Accuracy: Comparison of 2 Methods/Laboratories: t-test Level by Level
Complies - Accuracy: Comparison of 2 Methods/Laboratories: t-test on Difference of Results
Complies - Linearity: Correlation and QC Coefficient

Complies - Linearity: ANOVA for Lack-of-Fit

Complies - Linearity: Significance of the Quadratic Term - F-test

Complies - Linearity: Sign Test

Complies - Limits: 3s - IUPAC

Complies - Limits: 3s - Every Sample Corrected on Blank

Complies - Limits: 3s - Continuously Measured Blank

Complies - Limits: From Calibration Line

Complies - Selectivity: Comparison of Calibration Lines

Complies - Selectivity: Comparison of Results with a Standard

Complies - Selectivity: Comparison of Results with Measurements without the Interference
Complies - Robustness

Complies - Sensitivity: From Calibration Line

Complies - Blank

Complies - Calibration: Calibration Standards

Complies - Control Charts: Individual Measurements - Characteristics Determined
Complies - Control Charts: Individual Measurements - Characteristics not Determined
Complies - Control Charts: Repeated Measurements - Characteristics Determined
Complies - Control Charts: Repeated Measurements - Characteristics not Determined
Complies - Hotelling T2 Multivariate Control Chart

Complies - Uncertainties: From Reproducibility - Multiple Measurements Available
Complies - Uncertainties: From Reproducibility - Parallel Measurements Available
Complies - Uncertainties: From Control Chart - Individual Measurements Available
Complies - Uncertainties: From Control Chart - Repeated Measurements

Complies - Uncertainties: From Partial Uncertainties

Complies - Mandel's Statistics h

Complies - Mandel's Statistics k

Complies - Interlaboratory Comparison - Reproducibility and Repeatability

Complies - Repeatability of Injection - FDA

Complies - Capacity Factor - FDA

Complies - Peak Resolution - FDA

Complies - Tailing Factor - FDA

Complies - Theoretical Plate Number - FDA

Complies - Peak Resolution - Ph.Eur.

Complies - Theoretical Plate Number - Ph.Eur.

Complies - Symmetry Factor - Ph.Eur.

3. OPERATIONAL QUALIFICATION RESULTS

Operational Qualification was successfully completed.
All the algorithms of EffiValidation 3.0 resulted into expected results with OQ data.
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The Result of OQ in the form of the Report shouldPbimted out, signed and archived. OQ can be considered
complete. The OQ Report is copied to the méffiValidation 3.0 window, Information Panel Validation

Reporttab

@ Effivalidation 3.0 =] ]
Analytical Methods  Walidation  Interlsboratory Comparison  ©C Tools  Record Books  Tools  Help
Method Under Evaluation: | 1 - Blood semum - Amphetamines and Metabolites - GC - 13-11-02- 1 B
| D|BE’E VYalidation Report x
BC ? 1 OPERATIONAL QUALIFICATION -
A 1 G ) Diate: 28-6-03 1:35:16
List of Methods Explaratory Full' alidation HPLC - FD& Effivalidation 3.0
‘Walidation
H 2 7 The 1st INSTALLED YERSION
Irljl |“I v'\} 1_+ -
I X Y +i o’ Effivalidation 3.0, build 3.0.2365
HPLC -Ph.Ewr.  Contral Charts Calibration Uncertainties DIRECTORY WITH THE SOFTWARE INSTALLATION
- . C:vProgram FilesEFffi alidation 3.0 23584
@ mgg W ﬂ, DIRECTORY WITH THE REFEREMCE DATA,
C:\Program FileshEffi'alidation 3.0 2358400
Operational Book of Book of Samples Book, of
Qualification Equipment Documents 2 SUMMARY OF THE OPERATIONAL QUALIFICATION RESULTS
Complies - Repeatability: Level by Lewvel From Multiple Measurements
Complies - Repeatability: From Paralel Measurements
Complies - Intermediate Precizion
Complies - Repraducibility: [ata Available
Complies - Accuracy: Limited Concentration Range - Sample Reconstitution Possible
Complies - Accuracy: Limited Concentiation R ange - Reference Material Available LI
Effialidation 3023685 | 28-6-03 | Dale of the Operational Dualiicatior: 28603 || Administralar | 220588 |

Fig. 9.4: mainEffiValidation 3.0window: Information PanelValidation Reportab

and saved in the databaseHdfivValidation 3.0 All OQ Reports can be viewed in thést of OQ Reportgab of
the Operation Qualificatiomvindow:

Dperational Qualification 5[

|Dale of Printing ‘Created by - Changed by ‘
Administrator

|Dale
DEEE

|Compuler Mame
EFFICHEM

é Print

Raport
OPERATIONAL QUALIFICATION ﬂ

Date: 26-6-03 1:35.16

Effivalidation 3.0

The 15t INSTALLED VERSION

] of

Time: 0:00:22 Number of comect results:51 - Number of incomect results:0 ﬂ
Dperational Qualification AList of 00 Reports

Fig. 9.5: Operational Qualificatiomwindow: List of OQ Reportsab

Where:
1 Date
1 Computer Name

- Date when the given OQ was carried out
- Name of the computer where OQ was carried out
This enables to see if all users in the network have qualified the software
1 Date of Printing - Date when the OQeport wagrinted out
1 Created byi Changed by Login Name of the user who carried out OQ

Report - Copy of the whole OQ report as obtained from the OQ procedure

If non-compliance is found during the OQ procedure, check whether the installed verstas agth the
delivered documentation. This can be done with the IQ procedure. If IQ also does not comply, contact the local
supplier or technical support stipport@effichem.com
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9.4GENERAL SETTINGS

ChooseTools i General Settinggo display theGeneral Settingsvindow. In this window, theSystem
Administrator can set the following:

The Generaltab:
|

General I Books |

[~ Use the Last Methad when Running Nezt Time
[V Use 'BOLD' Text for Parameters/Methods Including Data XL Close
[ Shaded Menu

¥ Display ‘window 'Fesults'in Contal Charts

Language:

IEngIlsh 'l
Fig. 9.6: Program Settingwindow: Generatab

Use the Last Method when Running Next Time - Enables automatic loading of the last evaluated
Analytical Method
Use O6BOLDG6 Text f or Par abDisplayename oivheethdde/mhmmeters in BOLD

Including Data where data were entered

Shaded Menu - Switches between the shaded aondmal menu
Display Window Results in Control Charts - Switches thdResultswindow in Control Charts

on/off
Language - Enables language selection: EnglGhech

version of theEffivValidation 3.0software

TheBookstab:

Books ofSamples - Enables switching between the Simple and Advanced Book of Samples
Book of Equipment - Enables switching between the Simple and Advanced Book of Equipment

9.5DATA AND CALCULATIONS

ChooseTools > Data and Calculationgo display theData and Calculationsiindow. In this window, the

System Administrator can set up the minimum and recommended numberLafels and Measrt
(Measurementg for the evaluated parameters/methods. These settings appear in the correspatalifgble

window as tle red/green frame. In addition, for some methods the Administrator can also set up other
parameters needed to evaluate the considered Hypothesis, e.g. min. Correlation Coefficient and max. QC
Coefficient to evaluate Linearity. Meanings of these additieatiings:

Data and Calculations =
J(} Fiepeatability -
2 Accuracy
* Linearity

----- Caorrelation and OC
----- b AMOWA far Lack-of-Fit

----- b Significance of the Quadratic Term - F test
----- b Sign Test

[H-5# Reproducibility

g Selectivity

2% Lirits

----- b 3z-IUPAC

----- b 3z -Every Sample Corected for Blank

----- b 3z - Continuously Measured Blank

----- b Fram Calibration Line

""" b From Signal of Blank in Chromatography
----- %% Fobustness

I'_—'l’__& Sensitivity LI

Rec. Carrelation Coefficient: QC Coefficient:

Min. Rec. Min.
Levels: |4 IB _,::' ‘ Measit: |1 |1 ﬁ ‘ I 0,930 I 5.00
@ History | I-L Cloze | Save I

Fig. 9.7: Data and Calculationsindow
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Linearity: Correlation and QC Coefficient:

- Correlation Coefficient to evaluate the hypothesis about Linearity of the Method (see chapter 5.3.8.1). Default
value: 0.99

- QC Coefficient to evaluate theypothesis about Linearity of the Method. Default value: 5%.

Limits: 3s:
- constant used to calculdtamit of Detection. Default value: 3
- constant used to calculdtamit of Quantification . Default value: 10

HPLC i FDA:

- Repeatability of Injection to evaluate the hypothesis about Precision of the Method (see 5.3.12). Default
value: 1%.

- Capacity Factor to evaluate the hypothesis about acceptable Capacity Factor of the HPLC method (see
5.3.13). Default value: 2.

- Resolutionto evaluate the hypothasabout acceptable Resolution of the HPLC method (see 5.3.14). Default
value: 1.5.

- Tailing to evaluate the hypothesis about acceptable Tailing of the HPLC method (see 5.3.15). Default value: 2.
- Theoretical Plate Numberto evaluate the hypothesis abasteptable Theoretical Plate Number of the HPLC
method (see 5.3.16). Default valued@0.

HPLC 1 PhEur:

- Resolutionto evaluate the hypothesis about acceptable Resolution of the HPLC method (see 5.3.17). Default
value: 1.

- Theoretical Plate Numberto evaluate the hypothesis about acceptable Theoretical Plate Number of the HPLC
method (see 5.3.18). Default value: 2 000.

Other Parameters (Student, Fischer, Cochran, Dixon, Grubbs, Grubbs 2, Normality):

- Confidence Level (%alfa)*100: considered confience level to apply statistical hypothesis; influencing the
critical values t, F, C, Q and G. Default value: 95%. Alternative value: and 99%.

- Confidence Level (1beta)*100: confidence level to evaluat8ensitivity: Minimum Difference in the
Validated Roperty. Default value: 95%. Alternative value: and 99%.

The buttonloseandSaveenable users to maintain the values inDiaga and Calculationsindow. The button
History opens the windowdistory, enabling users to see by who, when, and what wagyetlan theData and
Calculationsvindow:

x

Levelzin. |Levels:Hec. |Measrt:Min. |Measrt:Hec. |Date |Time Created by - CH
3 1 3 z 10 27603 1241:57  Administratar
B 1 3 2 11 26-6-03 184718 Administrator
1 3 2 6 25603 21:5257 Administrator

= s

Fig. 9.8: History window in Data and Calculations

9.6LIST OF SOFTWARE USERS

System Administrator can choos&oolsi List of Software User® display theList of Userswindow:
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=lolx|
User's Full Mame Group Login Mame User Status -
Administrator Adrinistrator admir Active
ita Centner User centner Active 0
P/ host Guest host Active &
(= Edit
B Copy
Passuword
Act/Ded/Rem
Time: 20ms v
Fig. 9.9: List of Uses window
Where
T Usersd Ful | -Filbnanee of the user not used to Login to the software
1 Group - Group to which the user belongs regarding his access rights
1 Login name - Name used to Login tBffiValidation 3.0
User Status - Actual status of the useActive, Deactivated or Removed. For details see

below

In the List of Userswindow, Administrator can defineNew users,Edit and Copy names of existing users,
change theiPasswordsnd change their status.

9.6.1NEW USER

ChooseNewto digplay theUserwindow:

user =l
I‘ums Full Name: Save
Lagin Mame: Group: I-L Ehig
I IUser ﬂ

Password: Werify Password:

Access Control:

New Method

Friri,

Exploratory Validation

Full W alidation

System Suitability

ethad Transfer

Retrospective Validation

Assap Determination

Quantitative Impurity Determination
Qualitative |mpurity D etermination
HPLC System Suitability - FDA
HPLC System Suitability - Ph.Eur.
Interlaboratary Comparison

Control Charts

Calibration List of Analysts
Uncertainties Backup

Back of Samples Check Al
Book of Specifications

Book of Equipments

Book of Documents

Book of Deviations M
Book of Contacts

Book of Reference Standards

Book of Chemicals

Book of Yolumetric Solutions

Installation Qualification

Operational Qualification

General Settings

Diata and Calzulations

List of Saftware Users

KRR RRR R R R R

vl
v
¥l
vl
¥l
vl
v
vl
v
¥l
vl
¥l
vl
v
vl
]
4

Fig. 9.10: Userwindow
Enter:
User sd Fu l-Full idmeroéthe user not used to Login to the software, but to fully identify the user.
This name will be displayed in thést of Usersand in theStatus bar of the main
EffiValid ation 3.0window

Login name - Name used to Login to the software

Group - Group to which the user should belong: software Administrator, User, Host (see
Chapter 2.4)

Password - Password used to Login to the software. If Electronic Records and Electronic
Signatures are applied, the Password has to comply with the rules described in
Chapter 9.8.

Verify Password - Verification that the considered Password has been entered correctly

Access Control - Checkboxes enabling the control of access of users to theaseffunctionalities.

The Check Allbutton can be used to select all checkbokle;heck All tode-select
all checkboxes.

Only in cases when the enteredsswordandVerification Password are the same and the rules considered for
Electronic Records and Sigtures are fulfilled (see 9.8) is the butRewveenabled.
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By clicking Edit or Copyfrom theList of Userswindow, Software Administrator can open thé&serwindow
(Fig. 9.10), edit entered datecluding passwor@nd save it as described above.

9.6.2CHANGE PASSWORD

System Administrator can choosd?asswordin the List of Userswindow (see 9.6) to ope@hange Password
window:

Change Password x|

Mew Pazsword:
fi

Confirm Pazzword:

I Clos= | Saye |

Fig. 9.11: Change Passwondindow

Enter
New Password - New Password (replacing the current Password) used to Logia software next
time. If Electronic Records and Electronic Signatures are applied, the Password has
to comply with the rules described in Chapter 9.8.
Confirm Password - Confirmation that the considered New Password has been entered correctly

Only in case when the enterelew Passwordand Confirmation Password are the same, and the rules
considered for Electronic Records and Signatures are fulfilled (see 9.8), is theSaueenabled.

9.6.3CHANGE USERSTATUS

In the List of Userswindow, the Sysem Administrator can set the User Status by repeatedly clicking
Ac/DeA/Renbutton as follows:
Act - Active User can login t&ffivValidation 3.0using his active Login Name and Password
DeA - Deactivated User has a deactivated Login Name and PasswosdsTdue to Password
Expiry Period being exceeded, exceeded Number e$udaessful Logins t&ffivalidation
3.0 or because&system Administrator deactivated the given user (for details see Chapter
9.8)
Rem - Removed User had an active Login Name andsWwasl in the past, but it has been
blocked and cannot be activated again (requirement