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Foreword

This publication contains recommendations from the Scientific Working Group for the
Analysis of Seized Drugs (SWGDRUG). These recommendations are intended to
assist forensic analysts and managers in the development of analytical techniques,
protocols and policies. They are recognized to be minimum standards that may be
modified to address unique jurisdictional requirements. SWGDRUG seeks to have these
recommendations internationally accepted as the foundation for good Iaboratory
practlce These recommendatlons encompass Code of Professiona

laboratory involved in the analysis of seized drugs.

Since 1997, SWGDRUG has been working to provide
recommendations for the analysis of seized drugs.

technology, changes in accreditation requirem
requirements. To this end, SWGDRUG relie
[ [ | and current. This
synergetic approach is a key component‘o rocess. | encourage

individuals within whom SW xist# Benjamin A. Perillo, former
Deputy Assistant Adminis i

Administrator, DEA OfficBof Forensic Scli s and former Chairman of SWDRUG who

promoted and enhanced inence in the Forensic Community. Joseph
P. Bono, former nce Mahager, DEA Office of Forensic Sciences who
served as S the beginning and handled all of the behind the
scene activities SWGDRUG a success. Lastly, Scott R. Oulton, Laboratory
Director, DEA So fitory, for his untiring efforts in coordinating and

facilitat

| would a ake special mention to the Office of National Drug Control Policy,
Counterdr echn@ogy Assessment Center and the National Institute of Standards
and Technol§gy, which over the years have provided the financial resources for

SWGDRUG tGeperate.

Nelson Santos
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Introduction

SWGDRUG is comprised of a core committee of more than 20 forensic scientists from
around the world. The mission of SWGDRUG is to recommend minimum standards for
the forensic examination of seized drugs and to seek their international acceptance.
SWGDRUG seeks to achieve this mission through the following objectives:

e specifying requirements for practitioners’ knowledge, skills ang
e promoting professional development,
providing a means of information exchange within the foré

community,

e promoting ethical standards of practitioners,

e providing minimum standards for examinations porti

e establishing quality assurance requirements,

e considering relevant international standards, an

e seeking international acceptance of SWEDRUG fgcomm ns.
Drug abuse and trafficking in controlled s al problems, and in recent
years law enforcement has looked to i i r these problems. In 1997
the U.S. Drug Enforcement Adminis nd the Office of National Drug

the Analysis of Seized Drugs (

England, Canada, Australia, e Netherlands, as well as
representatives of the Unj i rnational forensic organizations and
academia were invited tgimeet in Wash C. This group, with input from around

the world, developed re mendationg foEducational standards and professional
development for fg nS|c ctitioners. } They also recommended quality assurance

as used various methods of communication including its
Internet si rug.org), MICROGRAM, presentations at numerous local,
nal meetings, and personal contacts. The Methods and Reports
received over 300 responses to an international survey. Following each
ore Committee, updates are published and distributed.

subcommitte
meeting of th

SWGDRUG sought and considered comments from the forensic science community on
all its proposals. In order for a recommendation to be adopted, there must be a quorum
of at least 3/4 of the membership and acceptance vote of 2/3 of the attending members
is required. Please refer to SWGDRUG'’s bylaws, which can be found on the internet at
www.swaqdrug.org/bylaws.htm for additional details.
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In January 2005 the leadership of SWGDRUG was transferred to Nelson A. Santos,
Chair and Scott R. Oulton, Secretariat, after the many years of service from Mr.
Janovsky and Mr. Bono. The various sub-committees continue to research and develop
proposals for additional recommendations with several members completing their
service to the group and others replacing them by invitation. The following chart details
those persons who have rendered service as members of the core committee over the
years. For a list of current members, please reference the SWGDRUG website.

Core Committee

Ms. Susan Ballou

Office of Law Enforcement Standards

National Institute of Standards and Technology
Gaithersburg, Maryland

Dr. Suzanne Bell
West Virginia Unidfg

Mr. Robert Bianchi
Drug Enforcement Administration
McLean, Virginia

Dr. Michael Bovens
Wissenschaftlicher Dienst
Zurich, Switzerland

Dr. Sylvia Burns
Forensic Science Service
Birmingham, England

Mr. Alan B. Clark
Drug Enforcement Administratio
Washington, DC

nforcement Administration
s, VA

Dr. Alim A. Fatah
Office of Law Enforcement
National Institute of Standar

Dr. Maria Eugenia Forero Ruiz National
Institute Legal Medicine and Forensic Science
Bogota. Colombia

Gaithersburg, Mary@mne
Mr. Richard Gen/@Q
Montgomery Count{{go

Rockville,

Ms. Jo Ann Given
Naval Criminal Investigative Service
Norfolk, Virginia

Mr. Garth

Laboratory
Vernon Hills, |

Ms. Dorothy Gordimer
Union County Prosecutor’s Office Laboratory
Westfield, New Jersey

Office of Law Enfpfcement Standards
National Institute of Standards and Technology
Gaithersburg, Maryland

Dr. Henk Huizer

Ministry of Justice

Forensic Science Laboratory
Rijswijk, The Netherlands

Dr. Takako Inoue
National Research Institute of Police Science
Tokyo, Japan

Ms. Linda Jackson
Department of Forensic Science
Richmond, Virginia

Mr. Thomas J. Janovsky (Chair)
Drug Enforcement Administration
Washington, DC

Dr. Tohru Kishi
National Research Institute of Police Science
Chiba, Japan
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Dr. Cherif Kouidri

United Nations International Drug Control
Programme

Vienna, Austria

Mr. Richard Laing

Health Canada

Drug Analysis Service Laboratory
Vancouver, Canada

Mr. Marc LeBeau
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PART I

A CODE OF PROFESSIONAL PRACTICE FOR DRUG ANALYSTS

PREFACE

This Code of Professional Practice has been written specifically for analysts. However,
it is important that their managers and the technicians and others who assist them in

their work are equally aware of its provisions, and they support the ag

technicians in the approach to their own work.

1

n adhering

Introduction
1.1 A Code of Professional Practice is intengded

should operate. Details are also
breaches of the Code will be in

1.2

1.3

ating the professional expectations of
ir findings to others in the criminal justice

rovided in Section 2. For further information, see supplemental
ument S1 (Examples for Part | A Code of Professional Practice for
rug Analysts).

Code of professional practice

2.1 Professional conduct

Analysts should:

Part | - A Code of Professional Practice for Drug Analysts
Recommendations
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a) act with honesty, integrity and objectivity;
b) work only within the bounds of their professional competence;
C) take reasonable steps to maintain their competence;

d) recognize that their overriding duty is to criminal justice;

e) declare to their employer any prior contact or perso ent, which

may give rise to conflict of interest, real or perceivg8

f) declare to their employer or other appropriat
intended to influence the result of an exampi

2.2 Casework
Analysts should:
a) ensure and be able to de

evidential materials an

b) ensure that the
and all the n

ing of what the customer needs
vant evidential materials and

, contemporaneous, clear and accurate records of all
ests conducted, and conclusions drawn, in sufficient

f)

onduct all professional activities in a way that protects the health and
safety of themselves, co-workers, the public and the environment.

2.3 Reporting

Analysts should:

Part | - A Code of Professional Practice for Drug Analysts
Recommendations
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a) present advice and testimony, whether written or oral, in a clear and
objective manner;

b) be prepared to reconsider and, if necessary, change their conclusions,
advice or testimony in light of new information or developments, and take
the initiative in informing their employer and customers promptly of any
such changes that need to be made;

C) take appropriate action if there is potential for, or there
miscarriage of justice due to new circumstances tha
incompetent practice or malpractice;

d) preserve customer confidentiality unless offig
otherwise.

Part | - A Code of Professional Practice for Drug Analysts
Recommendations
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PART II

EDUCATION AND TRAINING

1 Introduction

Part Il recommends minimum education, training and experience for analysts practicing
in laboratories that conduct seized drug analyses. It describes the typgssaf activities
necessary to continue professional development and reference litgy€ aghiied in
laboratories where they practice.

1.1 Recommendations listed in Part Il are inten
who:

a)

analytical chemistry
OR

b) by January 1, 2005, a minimum of five (5) years practical experience in
the area of seized drug analysis, and demonstrated competency following
the completion of a formal, documented training program and post training
competency assessment.

PART Il - Education and Training
Recommendations
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3 Continuing professional development

All forensic scientists have an ongoing responsibility to remain current in their field. In
addition, laboratories should provide support and opportunities for continuing
professional development. Minimum continuing professional development requirements
for a laboratory analyst are:

3.1

3.2

3.3

3.4

a)

chemistry or in
educational

ientific meetings or conferences (e.g.,
ding a workshop, providing reports on

There shall be a documented training program, approved by laboratory
management that focuses on the development of theoretical and practical
knowledge, skills and abilities necessary to examine seized drug samples
and related materials. The training program shall include the following:

documented standards of performance and a plan for assessing
theoretical and practical competency against these standards (e.g., written

PART Il - Education and Training
Recommendations
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and oral examinations, critical reviews, analysis of unknown samples and
mock casework per topic area);

b) a training syllabus providing descriptions of the required knowledge and
skills in specific topic areas in which the analyst is to be trained,
milestones of achievement, and methods of testing or evaluating
competency;

C) a period of supervised casework representative of the
be required to perform;

e analyst will

d) a verification document demonstrating that the
required competence.

4.2  Topic areas in the training program will 4

following:

. relevant background informatio ., Status of control
and chemical and physical ¢

) techniques, methodologies‘a utilized in the examination

o guality assurance
expert /Court test;

rovide instruction shall have demonstrated
area and in the delivery of training.

subje® areas, e.g., general chemistry, organic chemistry and analytical chemistry

b) reference literature containing physical, chemical and analytical data. Such
references include the Merck Index, Clarke’s Analysis of Drugs and Poisons,
laboratory manuals of the United Nations Drug Control Program, in-house
produced spectra and published standard spectra, (e.g., Mills and Roberson’s
Instrumental Data For Drug Analysis, or compendia from Pfleger or Wiley)

) operation and maintenance manuals for each analytical instrument

PART Il - Education and Training
Recommendations
© SWGDRUG 2008-10-01 — All rights reserved Page 6



d) relevant periodicals (e.g., Journal of Forensic Sciences, Forensic Science
International, Microgram, Journal of Canadian Society of Forensic Science,
Japanese Journal of Forensic Science and Technology)

e) laboratory quality manual, standard operating procedures, and method validation
and verification documents

f) relevant jurisdictional legislation (e.g., statutes and case law relating to controlled
substances, and health and safety legislation)

S

PART Il - Education and Training
Recommendations
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PART Il A
METHODS OF ANALYSIS/SAMPLING SEIZED DRUGS
FOR QUALITATIVE ANALYSIS
1 Introduction

This document addresses minimum recommendations for sampling Qis8ized drugs for

1.1  The principal purpose of sampling in the c

portion of the population (e.g., What i
What portion of the units of a popyjati
drug at a given level of confide

1.2 By developing a sampling
sampling schemes, as il Figure 1, d@aboratory will minimize the
total number of requir ' erminations, while assuring that all

risdictional requirements

ation Determination

Hypergeometric
o é Bayesian
Statistical Other probability-based

Approaches
Square root N
Management Directive

Non-Statistical 1a !
l Judicial Requirements

ampling Plan

Sampling Procedure

Figure 1: Relationship of the Various Levels Required in Sampling

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
Recommendations
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2 Sampling strategy

A sampling strategy is highly dependent on the purpose of the investigation, the original
guestion, and the ultimate use of the results. Laws and legal practices form the
foundation of most strategies and shall be taken into account when designing a
sampling scheme. Therefore, specific sampling strategies are not defined in this
document.

2.1  The laboratory has the responsibility to develop its own

attention to the following key points:
2.1.1 Sampling may be statistical or non-st
2.1.1.1 In many cases, a non.

The sampling plan sha
answering questigns of

21.1.2 [ the whole population is to be drawn

ce shall be documented (see
ent SD-1, 2.3 Reporting).

3
The sam an overall approach which includes population determination,
selection g plan and procedure and, when appropriate, sample reduction

prior to anal@sis (Figure 2).

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
Recommendations
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Bulk Material
or Bulk Multiple Dosage
Units? (E.g., Multi-kg,
multiple tablets

Is physical
separation into
sub-groups possible?

Determine Total Population
to which sampling plan will
apply (e.g. total weight)

Bulk Material

Visually
Homogeneous?

Multi-Unit

Separate into multiple sub- .
groups based upon appearance Apply Sampling

Plan

Visually Similar
(e.g. each unit is similar in

size and color, similar Determine Total Population
powders) . . -
to which sampling plan will apply
|—) e.g. total weight, number of units,

number of dosages

Separate into multiple sub-
groups based upon appearance

Appl Sam lin l
PP yPlan P Analyze Selected Units

Sample Size Reduction
(e.g. Cone & Quartering, €
Riffling)

Is Physical
Separation possible
with new sub-groups having
>1 unit ?

weight or volume
of the units appropriate
for analysis?

weight or volume
of selected units appropriate
for analysis?

Analyze Selected Unlts no

Analyze All Units

Return to
decision making
process

Insert A
ample of a Sampling Scheme - A Decision Flowchart
determination

3.1.1 The population determination shall take into account all typical
forms and quantities in which exhibits may appear.

3.1.2 A population can consist of a single unit or multiple units.

3.1.3 A multiple unit population shall consist of items, which are similar in
relevant visual characteristics.

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
Recommendations
© SWGDRUG 2008-10-01 — All rights reserved Page 10



3.2 Sampling plan

There are numerous sampling plans used in the forensic analysis of drugs, which
are applicable to single and multiple unit populations.

3.2.1 When a single unit or bulk population is to be analyzed the issue of
homogeneity shall be addressed within the sampling plan.

3.2.1.1 One sample is sufficient if the bulk ma

3.2.1.2 If the bulk material is not hom

the test results are repre
and to avoid false neggti

3.2.2 Depending upon the inferegee to b&drawn
multiple unit population, plin§plan ma
non-statistical.

3.221

a)

Frank et al., Journal of Forensic Sciences, 1991,

36(2) 350-357

o] Guidelines on Representative Drug Sampling,
European Network of Forensic Science Institutes
(ENFSI), 2004, www.enfsi.org

o] American Society for Testing and Materials (ASTM)

E-2334-03
. Bayesian
o] Coulson et al., Journal of Forensic Sciences, 2001,
46(6) 1456-1461
o] Guidelines on Representative Drug Sampling, ENFSI,

2004, www.enfsi.org

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
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. Other probability based approaches

o] ASTM E105-04 “Standard Practice for Probability
Sampling of Materials”

o] ASTM E122-00 “Standard Practice for Calculating
Sample Size to Estimate, With a Specified Tolerable
Error, the Average for a Characteristic of a Lot or
Process”

o] Guidelines on Representative Drug
2004, www.enfsi.org

moling, ENFSI,

3.2.2.2 Non-statistical approaches ar
is to be made about the wh

Examples are provided below:

manageme
requiremengs).

irectives, legislative and/or judicial

lish the procedure for selecting the number of units that will
e sample.

For non-statistical approaches select a sample
appropriate for the analytical objectives.

3.3.1.2 For statistical approaches SWGDRUG recommends that
a random sampling be conducted.

3.3.2 Select a random sample.

3.3.2.1  Arandom sample is one selected without bias.
Computer generated random numbers or random
number tables are commonly employed for such tasks
and these should be included in the sampling plan.

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
Recommendations
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3.3.2.2 Random sampling of items using random number tables
may not be practical in all cases. In these instances, an
alternate sampling plan shall be designed and
documented to approach random selection. A practical
solution involves a “black box” method, which refers to
one that will prevent the sampler from consciously
selecting a specific item from the population (e.g., all
units are placed in a box and the samples for testing are
selected without bias). Random sampliaemis discussed in
the following references:

° ASTM E105-04 “Standard Practi
of Materials”

. Guidelines on Represent
“Chapter 3: RepresentativSam
10-11; www.enfsi.or

ues”, pages

3.4  Sample reduction

the weight or volume of the
Is (Figure 2, insert A).

Sample reduction may b

selected units is too lagge nal

4 Analysis

4.1  Stg ally cted sgmple(s)

5 Documentation

Inferences drawn from the sampling plan and analyses shall be documented.

PART Il A - Methods of Analysis/Sampling Seized Drug for Qualitative Analysis
Recommendations
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PART III B

METHODS OF ANALYSIS/DRUG IDENTIFICATION

1 Introduction

The purpose of PART Ill B is to recommend minimum standards for the forensic

identification of commonly seized drugs. It is recognized that the corLg

methods and the competence of the analyst. SWGDRUG requiy€
uncorrelated techniques. It does not discourage the use of
an analytical scheme and it is accepted that unique requir

ilentification of

Category A

Category C

Infrared Spectroscopy

Color Tests

Mass Spectrgf

Fluorescence Spectroscopy

Mobility Spectrometry

Immunoassay

Liquid Chromatography

Melting Point

Microcrystalline Tests

Ultraviolet Spectroscopy

Pharmaceutical Identifiers

Thin Layer
Chromatography

Cannabis only:
Macroscopic Examination
Microscopic Examination

PART Il B - Methods of Analysis/Drug Identification

Recommendations
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3 Identification criteria

SWGDRUG recommends that laboratories adhere to the following minimum standards:

3.1

3.2

3.4

When a validated Category A technique is incorporated into an analytical

scheme, then at least one other technique (from either Category A, B or
C) shall be used.

3.1.1 This combination shall identify the specific drug ks
preclude a false positive identification.

B0t and shall

3.1.2 When sample size allows, the second teglnique

When a Category A techniq
validated methods shall b

information for ruling out the presence of a particular drug or drug class,

e results have no value toward establishing the forensic identification
a drug.

In cases where hyphenated techniques are used (e.g. gas
chromatography-mass spectrometry, liquid chromatography-diode array

ultraviolet spectroscopy), they will be considered as separate techniques
provided that the results from each are used.

PART Il B - Methods of Analysis/Drug Identification
Recommendations
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3.5 Cannabis exhibits tend to have characteristics that are visually
recognizable. Macroscopic and microscopic examinations of cannabis will
be considered, exceptionally, as uncorrelated techniques from Category B
when observations include documented details of botanical features.
Additional testing shall follow the scheme outlined in sections 3.1 or 3.2.

3.5.1 For exhibits of cannabis that lack sufficient observable macroscopic
and microscopic botanical detail (e.g. extracts or residues), A°-
tetrahydrocannabinol (THC) or other cannabinoigg

3.6  An identification of botanical material may be
characteristics alone provided sufficient bot

competence applies to those examiners
botanists or those assessed to begompe

ical idéntification set down

These regg e minimum standards for the forensic identification of

‘@ . However, it should be recognized that they may not be
sufficient foyghe idegification of all drugs in all circumstances. Within these
recommendagons, it is up to the individual laboratory’s management to determine which
combination d@&nalytical techniques best satisfies the requirements of its jurisdiction.

PART Il B - Methods of Analysis/Drug Identification
Recommendations
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PART IV A

QUALITY ASSURANCE/GENERAL PRACTICES

1 Introduction

Recommendations in PART IV A involving the analysis of seized drugs are limited to
gualitative analysis only. Issues involving quantitative analysis will bedasgen up in a later
version.

recommendations in PART IV A to provide a quality fra
processing of drug casework, including handling of e

The term “evidence” has many meanings thr
this document it is used to describe drug e

ibits a laboratory system.

2 Quality management syste
| be £stablished and maintained.

be clearly designated and shall have
of management concerning laboratory

required skills.
3.2 Designated personnel and responsibilities

An individual (however titled) may be responsible for one or more of the following
duties:

PART IV A - Quality Assurance/General Practices
Recommendations
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3.2.1 Quality Assurance Manager: A designated person who is
responsible for maintaining the quality management system
(including an annual review of the program) and who monitors
compliance with the program.

3.2.2 Health & Safety Manager: A designated person who is responsible
for maintaining the Laboratory Health and Safety program
(including an annual review of the program) and monitors
compliance with the program.

3.2.3 Technical Support Personnel: Individuals
laboratory duties, but do not analyze evi

technical operations of the drug analysis
operations include, but are not limited to

Techinical Support Personnel will

have education, skills and abilities commensurate with their
responsibilities AND

b) have on-the-job training specific to their position.
3.3.2 Technicians/Assistant Analysts will
a) have education, skills and abilities commensurate with their

responsibilities AND
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b) have on-the-job training specific to their position.

3.3.3 Analysts will have EITHER

a) a bachelor’'s degree (or equivalent, generally a three to four year
post-secondary or tertiary degree) in a natural science or in other
sciences relevant to the analysis of seized drug e degree

b) by January 1, 2005, a minimum

documented training pro
assessment.

3.3.4 Supervisors will
lyst (3.3.3),

rs of experience as an analyst in the

eet their needs as it relates to type of casework
tical techniques, available instrumentation and level of
trainees.

.1 There shall be a documented training program, approved by
laboratory management, which focuses on the development of
theoretical and practical knowledge, skills and abilities necessary to
examine seized drug samples and related materials.

3.4.2 The training program shall include the following:

a) documented standards of performance and a plan for assessing
theoretical and practical competency against these standards (e.g.
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b)

c)

d)

3.5 Maintaining competence

4 Physical plant

4.1  Laboratori
personnel

written and oral examinations, critical reviews, analysis of unknown
samples and mock casework per topic area);

a training syllabus providing descriptions of the required knowledge
and skills in specific topic areas in which the analyst is to be
trained, milestones of achievement, and methods of testing or
evaluating competency;

a period of supervised casework representative g
analyst will be required to perform;

pe the

a verification document demonstrating t
achieved the required competence.

guate facilities shall be provided to ensure the proper safekeeping of
vidence, standards and records.

4.6  Appropriately secured storage shall be provided to prevent contamination
of chemicals and reagents.

5 Evidence control
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Laboratories shall have and follow a documented evidence control system to ensure the
integrity of physical evidence.

5.1

Receiving and identifying evidence

Laboratories shall maintain records of requests for analysis and of the
respective items of evidence. A unique identifier shall be assigned to each
case file or record. For chain-of-custody purposes, the evidence shall be
compared to the submission documentation, any signifi gbservations of

submission documents or copies

identity of party requesting analysis and t
description of items of evidence submi
identity of the person who delivers the e
submission

for evidence not delivered in p
mode of delivery and tracki
chain of custody record
unique case identifier.

Records shall be kept regarding the disposition (e.g., return, destruction,
conversion to another use) of all items of evidence.

5.5 Documentation retention procedures
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All laboratory records such as analytical results, measurements, notes,
calibrations, chromatograms, spectra and reports shall be retained in a secure
fashion in accordance with jurisdictional requirements.

6 Analytical procedures

6.1 Analytical procedures for drug analysis

6.1.1 Laboratories shall have and follow documentg
procedures.

6.1.2 Laboratories shall have in place protg
evidence.

6.1.3 Work practices shall be establi
evidence during analysis.

6.1.4

6.1.5

6.1.6

The"dentity of certified reference materials shall be verified prior to
eir first use.

The identity of uncertified reference materials shall be
authenticated prior to use by methods such as mixed melting point
determination, Mass Spectrometry, Infrared Spectroscopy, or
Nuclear Magnetic Resonance Spectroscopy.

6.2.3 Verification shall be performed on each new lot of drug reference
material.
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6.2.4 All verification testing shall be documented. The documentation
shall include the name of the individual who performed the
verification, date of verification, verification test data and reference
used in verification.

7 Instrument/Equipment performance

7.1 Instrument performance

Instruments shall be routinely monitored to ensure that pyé
maintained.

7.1.1 Monitoring should include the use
mixtures, calibration standards,

7.1.2 Instrument performance m
7.1.3 The manufacturer's o
7.2 Equipment

7.2.1 Only suitab

re shall be documented formulations for all chemical reagents
roduced within the laboratory.

8.3  Documentation for reagents prepared within the laboratory shall include
identity, concentration (when appropriate), date of preparation, identity of
the individual preparing the reagents and the expiration date (if
appropriate).
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8.4  The efficacy of all test reagents shall be checked prior to their use in
casework. Results of these tests should be documented.

8.5 Chemical and reagent containers should be dated and initialed when
received and also when first opened.

8.6  Containers of chemicals or reagents should be labeled as to their
contents.

9 Casework documentation, report writing and review

9.1 Casework documentation

9.1.1 Documentation shall contain suffigi

9.1.2

9.1.3 nclude procedures, standards,

ts and supporting documentation

laboratories shall meet the requirements of the jurisdictions
fclude:

ase identifier

mitting agency

ate of receipt

date of report

descriptive list of submitted evidence
identity of analyst

analytical techniques employed
results

conclusions.
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9.3 Case review

9.3.1 Laboratories shall have documented policies establishing protocols
for technical and administrative case review.

9.3.2 Laboratories shall have a documented policy for resolving case
review disagreements between analysts and reviewers.

10 Proficiency and competency testing

NOTE It is recognized that different jurisdictions may define competenc
manner other than how they are used here. In this context, competen
analyst to produce accurate results. Proficiency tests are an ongoi
proficiency samples, the characteristics of which are not known tq
laboratories on a regular basis. Each laboratory is tested for it
concentration) of the drug using its usual procedures.

Each laboratory should participate in, at leas
testing program and should have docume
its laboratory analysts.

testing’the competency of

10.1 Proficiency te

should be, at least, annually. Where
, one of these proficiency tests should be
a recognized external proficiency test provider.

Proficiency test samples should be representative of the
tory's normal casework.

10.1. he analytical scheme applied to the proficiency test should
be in concert with normal laboratory analysis procedures.

10.2 Competency testing

10.2.1 Laboratories shall monitor the competency of their analysts.
They should do so at least once a year.

10.2.2  If competency test samples are utilized, they should be
representative of the laboratory's normal casework.
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10.2.3  The analytical scheme applied to the competency test
should be in concert with normal laboratory analysis
procedures.

11 Analytical method validation and verification

11.1 Method validation is required to demonstrate that methods are suitable
for their intended purpose.

11.1.1  For qualitative analysis, the parametg
checked are selectivity, limit of d

11.1.2  Minimum acceptability criterj
with means for demonstr

11.1.3  Validation documentation is Yequired
11.2 Laboratories adopting mejfiods

these methods and es their ow
reproducibility.

Isewhére should verify
of detection and

12 Laboratory audits

12.1 Audits [ hould be conducted at least once a

13.1 This policy shall include the following:

a) a definition of a deficiency as any erroneous analytical result or
interpretation, or any unapproved deviation from an established policy
or procedure in an analysis;

NOTE Deviations from established policy shall have documented management approval.
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b)

f)

NOTE

14 Health and safet

Laboratories s

a requirement for immediate cessation of the activity or work of the
individual involved, if warranted by the seriousness of the deficiency,
as defined in the documented policy;

a requirement for administrative review of the activity or work of the
individual involved,

a requirement for evaluation of the impact the deficiency may have had
on other activities of the individual or other analysts;

a requirement for documentation of the follow-
result of the review;

a requirement for communication to a
confirmed deficiency which may hayg i

shall be relatively broad. As such, g@ficienci dly different degrees
of seriousness. For example, a jeati d substance would be
very serious and perhaps re hodology or the analyst be
suspended pending appropyiate i i etermined by management.
However, other deficiengg i ore clerlcal in nature, requiring a simple
correction at the first lirffe i [, without any suspension of methodology

seriousness for
seriousness.

a entegghealth and safety program in place.

ty requirements

All personnel should receive appropriate health and safety
training.

Laboratories shall operate in accordance with laboratory
policy and comply with any relevant regulations.

14.1.3  Laboratory health and safety manual(s) shall be readily
available to all laboratory personnel.

14.1.4  Material Safety Data Sheets shall be readily available to all
laboratory personnel.
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14.1.5  All chemicals, biohazards and supplies shall be stored and
disposed of according to applicable government regulations
and laboratory policy.

14.1.6  Safety hazards such as syringes, items with sharp edges or
noxious substances should be so labeled.

Additional documentation

In addition to casework documentation, laboratories shall mainta{ig@s kN on
the following topics:

test methods/procedures for drug analysis
reference standards (including source and vegfcati
preparation and testing of reagents
evidence handling protocols
instrument and equipment calibration inten&nce

instrument and equipment inventor, er, model, serial number,
acquisition date)
proficiency testing
personnel training and qualficati
guality assurance proto
health, safety and se
validation data angffesul

PART IV A - Quality Assurance/General Practices
Recommendations
© SWGDRUG 2008-10-01 — All rights reserved Page 28



PART IV B
QUALITY ASSURANCE/VALIDATION OF ANALYTICAL METHODS
1 Introduction
1.1  Definition and purpose of validation

Validation is the confirmation by examination and the provisio abiective

There are numerous documents that address the topic oj4
few validation protocols for methods specific to seize

1.2  Analytical scheme

1.2.1 The combinations of particular analytical
f interest, preclude a false

1.2.2 ifig@ti Id reliably determine the amount

1.2.3 ed from published literature or another

en the methods shall be verified within

should, at a minimum, demonstrate that a
péntative set of reference materials has been carried through
the process and yielded the expected results.

1.3 N\Individual laboratory responsibility

Each laboratory should determine whether their current standard operating
procedures have been validated, verified or require further validation/verification.

1.4  Operational environment

All methods shall be validated or verified to demonstrate that they will perform in
the normal operational environment when used by individuals expected to utilize
the methods on casework.
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1.5 Documentation

The entire validation/verification process shall be documented and the

documentation shall be retained. Documentation shall include, but is not limited

to the following:

personnel involved

dates

observations from the process
analytical data

a statement of conclusions and/or recommen
authorization approval signature.

1.6 Recommendation

validating seized drug analytical m information, see

supplemental document SD-2 (Bfep ans, Section I: Analytical
Techniques — Elements to C ction II: Example Validation Plan for

GC/MS ldentification and

2
2.1
This is ag that will specify what is being tested, the
purpo esult(s) required for acceptance.

e specification

d prior to the validation process.
.1.2 Process review

After completion of the validation process the objectives should be
revisited to ensure that they have been satisfactorily met.
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2.2  Analytical method

State exactly the method to be validated. It is essential that each step in the
method be demonstrated to perform satisfactorily. Steps that constitute a
method for the identification and/or quantification of seized drugs may include:

. visual characterization (e.g., macroscopic examination
. determination of quantity of sample, which may incl

(o] weight

o] volume

o] item count
o sampling (representative or random, dry, genided, etc
. stability of analyte
. sample preparation

(o] extraction method

o] dissolution

o] derivatization

o] crystallization

o] techniques for i

igure conventions
itigns for data rejection

Appropgite reference material(s) shall be used for qualitative and quantitative
procedures. Traceability of the reference material is required.

2.4 Performance characteristics
2.4.1 Selectivity

Assess the capability of the method to identify/quantify the analyte(s) of
interest, whether pure or in a mixture.
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2.4.2 Matrix effects

Assess the impact of any interfering components and demonstrate that the
method works in the presence of substances that are commonly
encountered in seized drug samples (e.g. cutting agents, impurities, by-
products, precursors).

2.4.3 Recovery

May be determined for quantitative analysis.
2.4.4 Accuracy
2.4.4.1 Precision (Repeatabilitff{Repro ibjyy)
oQucibility’of all routine
determinations are made

be limited to studies within the same

the scope of the validation,
termine acceptable limits for repeatability
and reproducibility.

For qualitative analysis, run the qualitative
method a minimum of ten times.

4.4.1.3 For quantitative analysis run the
guantitative method a minimum of ten
times.

24414 Validation criteria for non-routine methods
may differ from what is stated above.

2.4.4.2 Trueness

Trueness shall be determined for quantitative methods to assess
systematic error. Trueness can be assessed through various
methods such as:
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. comparison of a method-generated value for the reference
material with its known value using replicate measurements
at different concentrations

. performance of a standard addition method

. comparison to proficiency test results

. comparison with a different validated analytical method.
2.4.5 Range

Determine the concentration or sample amount limitg e method

is applicable.
2.45.1 Limit of detection (LOD)

Limit of detection shall be deter

rity shall be determined for all quantitative methods.

24531 Determine the mathematical relationship
(calibration curve) that exists between
concentration and response over a selected
range of concentrations.

24532 The LOQ effectively forms the lower end of
the working range.

2.45.3.3 Determine the level of acceptable variation
from the calibration curve at various
concentrations.

24534 Determine the upper limits of the working
range.
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2.4.6 Robustness

Robustness shall be determined for either qualitative or quantitative
methods. Alter method parameters individually and determine any
changes to accuracy.

2.4.7 Ruggedness

Ruggedness may be determined for either qualitativ
methods. Ruggedness should assess the factors
2.4.8 Uncertainty

The contribution of random and syste
uncertainty shall be assessed an

guantitative methods.

3 Quality control

Acceptance criteria for quality control p
implementation of the method.

ete ould be adopted prior to

4 References

The Fitness for Purp of Analytickl Methods, A Laboratory Guide to Method
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PART IV C
Quality Assurance/Uncertainty
1 Introduction
This recommendation provides guidance on the concept of uncertainty and its
application to the qualitative and quantitative analysis of seized drugs. In this

context, uncertainty encompasses limitations of qualitative meji as well as
numerical ranges as applied to quantitative analyses.

1.1 SWGDRUG considers an understanding of un

1.2  The term “uncertainty” does not imply
provides assurance that results and con
analytical schemes are fit for purpgse.

1.3
1.4
1.5 Laboratory

influence t

1.6 Benefits

basis for improvement
Complying with accreditation requirements

1.7  Application of uncertainty

Qualitative and quantitative analyses require different approaches.
Analysts shall understand the limitations of qualitative and quantitative
determinations and have tools to estimate a value for measurement
uncertainty of relevant, but not necessarily all, numerical results. In this
regard, efforts should be made to use the vocabulary, symbols, and
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formatting expressed in documents published by international
standardizing organizations such as ISO and ASTM-International.

2 Qualitative Analysis

The identification of seized drugs requires the combination of methods to form an
analytical scheme (see PART Il B - Methods of Analysis/Drug ldentification).

2.1 Individual methods have limitations and, consequently,

2.2  Understanding these limitations enables the

2.2.1 ltis expected that an appropriale
effectively, no uncertainty i

2.2.2

ave €n associated uncertainty, which is
to a test result which characterizes the

evalliate them with respect to customer, accreditation or
isdictional requirements.

.2 Where a value is critical, such as a weight or purity level close to a
statutory threshold, an appropriate measurement uncertainty
determination shall be applied.

3.3  Primary numerical values reported in the analysis of seized drugs are
weight and purity. Where other values are measured (e.g., size, volume,
estimated tablet numbers), the same principles stated herein apply.

PART IV C - Quality Assurance/Uncertainty
Recommendations
© SWGDRUG 2008-10-01 — All rights reserved Page 36



4 Estimation of measurement uncertainty for quantitative determinations
4.1  Sources of uncertainty for weight determination

4.1.1 The uncertainty of a reported value is dependant on the weighing
process. Factors for consideration include:

e Single versus multiple items (number of weighing operations)
e Tare function as a separate weighing operatjg
Extrapolation of population weight from lirg
multiple items

Aggregate weighings

Incomplete recovery of material fr,
Balance selection (e.g., readabi
Balance operation (e.g., sa
environmental conditions)

hen estimating measurement uncertainty, the following sources
of error shall be considered:

4.3.1.1 Analytical Error: Systematic and random error both
contribute to measurement uncertainty and shall be
addressed through method validation and quality
assurance practices (Part IV B). SWGDRUG
recommends that for all validated procedures, systematic
error is characterized and minimized.
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4.3.1.2 Sampling Error: The sample and sampling procedure are
often the greatest contributors to measurement
uncertainty.

4.3.2 Where appropriate, confidence levels (e.g., 95% or 99.7%) shall be
selected based on considerations relevant to the analytical context.

4.3.3 Uncertainty information shall be recorded in validation documents
and/or case records.

4.4  Approaches for estimating measurement uncertai

4.4.2 Uncertainty budget approach

4421

4.4.2.2

lidation process, historical
control chart data, proficiency

4., volumetric glassware tolerances)
pirical and published data

4.4. e has an uncertainty which is insignificant
comparqd td other sources, it can be excluded.
2.4 aining significant values are used to calculate the
combined standard uncertainty and expanded

certainty.

.3 No dget approaches

4.3.1  The sources of uncertainty that are separately assessed
in the budget method are collectively assessed by
experimental measurement. In this approach data
obtained from a statistically significant number of
replicate analyses utilizing a validated method with an
appropriate sampling plan may be utilized to calculate the
standard or expanded uncertainty.

4.4.3.2 An alternate approach involves the use of two standard
deviations (2c) of the test method results from
reproducibility data from the validation studies. This
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provides an approximation of the measurement
uncertainty for non-critical values.

5 Reporting of uncertainty
5.1 Reporting

Uncertainty should be reported when it may impact the use of a result by the
customer. Factors which influence the decision to report unceriziaainclude:

5.1.1 Jurisdictional

o Prevailing statutory requirement
. Relevant governing body (ag requiemen
e  Customer requests
. Potential exculpatory value

5.1.2 Types of Analysis

asurements where a value is
level close to a statutory

5.2

.2.1.1  Contains ephedrine or pseudoephedrine. Item tested:
5.2 grams net.

5.2.1.2 Visual examination determined that the physical
characteristics are consistent with a Schedule 1V
pharmaceutical preparation containing Diazepam. There
was no apparent tampering of the dosage units and no
further tests are being conducted.

5.2.1.3 Contains cocaine (salt form not determined)
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5.2.2 Quantitative Results

Factors to be considered when reporting measurement uncertainty
include use of significant figures, confidence intervals and
rounding/truncating of results.

5.2.2.1 Active drug ingredient (established or common name)
methamphetamine hydrochloride
Gross weight: 25.6 grams
Net weight: 5.2 grams
Conc. or purity: 54.7% (x 2.8%)*
Amount of actual drug: 2.8 gr
Reserve weight: 5.1 grams

5.2.2.2 Positive for co
Net weight
Quantitat

5.2.2.3

was identified in the Item 1 powder at a purity of
65 * 9% (99.7% confidence level). The Item 1 powder
ighed 800 + 4 mg (99.7% confidence level).

5. White powder: 5.6 grams

The range of heroin concentration identified in the
sample was not less than 53.2% and not more than
56.2%.

6 Training

6.1 Individuals responsible for determining, evaluating and documenting
uncertainty in the context of seized-drug analysis shall be capable of
competently demonstrating familiarity with foundational concepts and
principles of estimating uncertainty.
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6.1.1 Useful topics to review include:

o General metrology to include: terminology, symbols, formulae,
publications, international organizations, and global application
as related to seized-drug analysis

o The concepts of random and systematic error, accuracy,
precision (repeatability, reproducibility, and their conditions),
statistical control, standard and expanded g inty, and
propagation of error

o Reporting conventions including u
truncation and rounding

variation, statistical
confidence interval

7.1

7.2

7.5  Guide for the use of the International System of Units (Sl), Taylor, B.N.,
National Institute of Standards and Technology, April 1995.

7.6  Standard Practice of Using Significant Digits in Test Data to Determine
Conformance with Specifications, ASTM, E 29-04, West Conshohosken,
PA.
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7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

Quantifying Uncertainty in Analytical Measurements, Eurachem, 2000,
2nd ED.

Experimental Statistics, M. Natrella, National Bureau of Standards (NBS),
USA 1966.

ISO 3534-1 Statistics — Vocabulary and symbols Part 1: Probability and
general statistical terms, 1SO 3534-2 Statistics — Vocabulary and symbols
Part 2: Statistical quality control International Organizajissss
Standardization, Switzerland,1993.

and Results Part 1: General Principles’ @
Organization for Standardization, gwi

Quiality, 2002.

Fundamentals of
Brooks Cole, 2

rom Sampling: A Guide to Methods
and Approghes. Eurache AC Guide, 1% edition, 2007.
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ANNEX A
SWGDRUG GLOSSARY OF TERMS AND DEFINITIONS
Al Introduction
This glossary of terms and definitions has been developed and adopted by the
SWGDRUG core committee from a variety of sources that are listed in

endnotes. In some instances, the core committee modified exgsiigg definitions
or created definitions where none could be found in stand

A.2 Terms and definitions

A.2.1 accuracy
the closeness of agreement between a test result an

[ISO 3534-1:1993 (E/F)]

A.2.2 analyst

a designated person who:

e examines and analyzes seizegrdrugs aterials, or directs such
examinations to be done,

e independently has acce In order to remove samples from

e as aconsequence ofguch examinati igns reports for court or other purposes
[SWGDRUG]
A.2.3
the compone
[IUPAC]
A.2.4 dit
systema s ®Nd documented process for obtaining audit evidence and
evaluatind hjec to determine the extent to which audit criteria are fulfilled
[ISO 9000:2005 (E)]
A.2.5 Dbias

the difference between the expectation of the test results and an accepted reference
value

NOTE Bias is the total systematic error as contrasted to random error. There may be one or more
systematic error components contributing to the bias. A larger systematic difference from the accepted
reference value is reflected by a larger bias value.

[ISO 3534-1:1993 (E/F)]

Annex A - SWGDRUG Glossary of Terms and Definitions
Recommendations
© SWGDRUG 2008-10-01- All rights reserved Page 43



A.2.6 blank

specimen or sample not containing the analyte or other interfering substances
[Modified UNDCP Definition]

A.2.7 calibration
set of operations that establish, under specified conditions, the relationship between
values of quantities indicated by a measuring instrument or measuring system, or
values represented by a material measure or a reference material, and the
corresponding values realized by standards

NOTES
1. The result of a calibration permits either the assignment of value

2. A calibration may also determine other metrological properti
guantities.

3. The result of a calibration may be recorded in a docum
certificate or a calibration report.

A.2.8 certified reference material (C
reference material, accompanied by a
are certified by a procedure which e

1. The definition of a “re given in 4.2 (IVIM).

2. CRMs are generally ich the property values are determined within
stated uncertainty limi@by measure samples representative of the whole batch.

3. The certified propertie reference miterials are sometimes conveniently and reliably realized
when the g S i

triple-poj

4, on of measurement standards or etalons given in the International
general terms in metrology (VIM).
5. ave properties which, because they cannot be correlated with an

[ISO GUIDE 30:1992 (E/F), ISO VIM]

A.2.9 chain of custody
procedures and documents that account for the integrity of a specimen or sample by

tracking its handling and storage from its point of collection to its final disposition
[UNDCP]
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A.2.10 combined standard uncertainty
standard uncertainty of the result of a measurement when that result is obtained from
the values of a number of other quantities, equal to the positive square root of a sum of
terms, the terms being the variances or covariances of these other quantities weighted
according to how the measurement result varies with changes in these quantities
[ISO-GUM]
A.2.11 control
material of established origin that is used to evaluate the performance of a test or
comparison

\| £1732-963]

A.2.12 deficiency of analysis
any erroneous analytical result or interpretation, or any un
established policy or procedure in an analysis

A.2.13 detection limit
the lowest concentration of analyte in a etected, but not
necessarily quantitated under the stated co

A.2.14 expanded uncertainty (U)
guantity defining an interval abou urement that may be expected to

encompass a large fraction of t hat could reasonably be
attributed to the measurand
NOTES
1. The fraction may be probability or level of confidence of the interval.
2. To associate a specif i ith the interval defined by the expanded uncertainty
requires expligitor i assumptiong regarding the probability distribution characterized by the

alculated from a combined standard uncertainty u. and coverage
U=k X U

measure 8
attributegiig
justified.

3.  An expande(N\UR#CHe

test result tNt state@ that an analyte is present, when, in fact, it is not present or, is

amount less than a threshold or designated cut-off concentration
[SWGDRUG]

[EURACHEM, ISO-GUM]

A.2.16 limit of detection
see A.2.12 detection limit

A.2.17 limit of quantitation
the lowest concentration of an analyte that can be determined with acceptable precision

(repeatability) and accuracy under the stated conditions of the test
[EURACHEM, NATA technical note #13]
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A.2.18 linearity
defines the ability of the method to obtain test results proportional to the concentration
of analyte

NOTE The Linear Range is by inference the range of analyte concentrations over which the method
gives test results proportional to the concentration of the analyte.
[EURACHEM, AOAC-PVMC]

A.2.19 pharmaceutical identifiers
physical characteristics of tablets, capsules or packaging indicating
manufacturer, or quantity of substances present

ity

GDRUG]

A.2.20 population
the totality of items or units of material under consider

considered. The word “totality” may refer to items not
which are available.

A.2.21 precision

conditions

NOTES
1. Precision depends o of random errors and does not relate to the true value

or the specified valu

2. The measure of preci
standard devigtion of t . Ress precision is reflected by a larger standard deviation.

[ISO 3534-1:1993 (E/F)]

2. When a procedure is documented, the term “written procedure” or “documented procedure” is
frequently used. The document that contains a procedure can be called a “procedure document.”
[1ISO 9000:2005 (E)]

A.2.23 proficiency testing

ongoing process in which a series of proficiency specimens or samples, the
characteristics of which are not known to the participants, are sent to laboratories on a
regular basis. Each laboratory is tested for its accuracy in identifying the presence (or
concentration) of the drug using its usual procedures. An accreditation body may

Annex A - SWGDRUG Glossary of Terms and Definitions
Recommendations
© SWGDRUG 2008-10-01- All rights reserved Page 46



specify participation in a particular proficiency testing scheme as a requirement of
accreditation.
[UNDCP]

A.2.24 qualitative analysis
analysis in which substances are identified or classified on the basis of their chemical or
physical properties, such as chemical reactivity, solubility, molecular weight, melting
point, radiative properties (emission, absorption), mass spectra, nuclear half-life, etc.
See also A.2.28 guantitative analysis

[IJUPAC]

A.2.25 quality assurance
part of quality management focused on providing confiden
will be fulfilled.

A.2.26 quality management
coordinated activities to direct and control an izati i 0 quality

NOTE Direction and control with regard to qualit
and quality objectives, quality planning, quality and quality improvement.

[ISO 9000:2005 (E)]

A.2.27 quality manual
document specifying the qualt sten¥of an organization

NOTE Quality manuals can
organization.

it the size and complexity of an individual

[ISO 9000:2005 (E)]

entration of an analyte may be determined
(estimated) and ¢ as a numerical value in appropriate units. Qualitative
analysis may take 3 M quantitative analysis, but quantitative analysis requires

atipn) of the analytes for which numerical estimates are given
[IUPAC]

A.2.29
the sample s§ selected that any portion of the population has an equal (or known)
chance of beiffchosen. Haphazard or arbitrary choice of units is generally insufficient
to guarantee randomness

[IUPAC]
A.2.30 recovery
term used in analytical and preparative chemistry to denote the fraction of the total
guantity of a substance recoverable following a chemical procedure

[IUPAC]
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A.2.31 reference material (RM)

material or substance one or more of whose property values are sufficiently
homogeneous and well established to be used for the calibration of an apparatus, the
assessment of a measurement method, or for assigning values to materials

NOTE — A reference material may be in the form of a pure or mixed gas, liquid or solid. Examples are
water for the calibration of viscometers, sapphire as a heat-capacity calibrant in calorimetry, and solutions
used to for calibration in chemical analysis.

[ISO GUIDE 30:1992, VIM]

A.2.32 repeatability (of results of measurements)
closeness of the agreement between the results of successive e the
same measurand carried out under the same conditions of ure

NOTES
1. These conditions are called repeatability conditions.
2. Repeatability conditions include:

the same measurement procedure

e the same observer
e the same measuring instrument, under t
e the same location
e repetition over a short period of time.
3. Repeatability may be expressed qu i rms of the dispersion characteristics of the
results.

[VIM]

[VIM]

A.2.34 robustness

the robustness of an analytical procedure is a measure of its capacity to remain
unaffected by small, but deliberate variations in method parameters and provides an
indication of its reliability during normal usage

[EURACHEM, ICH Q2A, CPMP/CH/381/95]
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A.2.35 ruggedness

The ruggedness of an analytical method is the degree of reproducibility of test results
obtained by the analysis of the same samples under a variety of conditions, such as
different laboratories, analysts, instruments, lots of reagents, elapsed assay times,
assay temperatures, or days. Ruggedness is normally expressed as the lack of
influence on test results of operational and environmental variables of the analytical
method. Ruggedness is a measure of reproducibility of test results under the variation
in conditions normally expected from laboratory to laboratory and from analyst to

analyst.
P 28: 2005]

A.2.36 sample
one or more sampling units taken from a population and in
on the population

gimation

NOTE A sample may serve as a basis for a decision on the lation
produced it.

the prodgss which

3534-1:1993 (E/F)]

A.2.37 sampling
the process of drawing or constituting

[ISO 3534-1:1993 (E/F)]

A.2.38 sampling plan
a specific plan which states tQe s sed and the associated criteria for
accepting the lot

NOTES
1. Acriterion is, for exa f nonconforming items is less than or equal to the
acceptance
2. The sampy rules on how to take the sample.

[ISO 3534-2:1993 (E/F)]

ledge of the characteristic(s) of the lot
[ISO 3534-2:1993 (E/F)]

A.2.40 sam@ng scheme
a combination of sampling plans with rules for changing from one plan to another

NOTE Some schemes have switching rules for automatic change to tightened inspection plans or
reduced inspection plans or change to 100 % inspection.
[ISO 3534-2:1993 (E/F)]

A.2.41 selectivity (in analysis)

1. (Qualitative): The extent to which other substances interfere with the
determination of a substance according to a given procedure.
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2. (Quantitative): A term used in conjunction with another substantive (e.g.
constant, coefficient, index, factor, number) for the quantitative characterization of
interferences.

[IlUPAC]
A.2.42 standard uncertainty
uncertainty of the result of a measurement expressed as a standard deviation
[ISO-GUM]
A.2.43 traceability
ability to trace the history, application or location of that which_iS UNGR cg@ation

NOTES
1. When considering product, traceability can relate to
¢ the origin of materials and parts,
e the processing history, and
e the distribution and location of the product a
2. Inthe field of metrology the definition in VIM:1 10, i nition.
[1ISO 9000:2005 (E)]

A.2.44 trueness
the closeness of agreement betwee aver value obtained from a large series of
test results and an accepted refegence

NOTES
1. The measure of truene
2. Trueness has been r

s of bias.
mean.” This usage is not recommended.
[ISO 3534-1:1993 (E/F)]

can be characterized by standard deviations. Estimates of other
ly be based on experience or other information.

defined. When the expectation is used instead of the true value the expression “random
component of uncertainty” should be used.
[1ISO 3534-1:1993 (E/F)]

A.2.46 uncorrelated techniques

Uncorrelated techniques are those that yield uncorrelated measurements. In practice
this is often achieved by using techniques that have a different fundamental mechanism
for characterization. For example, a gas chromatographic test based on a partition
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mechanism and a thin layer chromatographic system based on an adsorption
mechanism would be considered uncorrelated techniques, but two gas chromatographic
tests based on a partition mechanism would not.

[SWGDRUG]
A.2.47 validation
confirmation, through the provision of objective evidence, that the requirements for a
specific intended use or application have been fulfilled

NOTES
1. The term “validated” is used to designate the corresponding status.
2. The use conditions for validation can be real or simulated.

A.2.48 verification
confirmation, through the provision of objective eviden
have been fulfilled

NOTES
1. The term “verified” is used to designate the co

2. Confirmation can comprise activities such

e performing alternative calculations,

e comparing a new design specificaj

e undertaking tests and demonst

e reviewing documents prior t

sign specification,

[ISO 9000:2005(E)]
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