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The results of environmental testing and inspection are important as objective data for judging whether the
basic criteria of environmental policies and standards are fulfilled. The results of environmental testing and
inspection are measured by standard methods of an environmental analysis (Environmental Test Standards (ES)
and Korean Industrial Standards (KS)) for quantifying environmental pollutants in the test samples. Therefore,
a procedure is required to provide objective evidence that the standards of environmental analysis are appro-
priate for use and are reliable and reproducible. This study is performed to establish a quality control plan for
standard environmental test methods because the operation management of ES and KS are integrated into the
National Institute of Environmental Research. The research conducted on the literature available from all over
the world has made it possible to develop quality and validation method for the standard to meet the per-
formance and quality level when test methods are developed. The validation of the environmental test methods
in the European Union is carried out in two stages robustness test and inter-laboratory test. Parameters of
robustness test include selectivity, sensitivity, detection limit, quantitation limit, medium effect, etc., and
involves setting the minimum recommended number of tests and the target value. Therefore, this study aims
to establish ‘Guidelines for Validation of Standards of an Environmental field’ to ensure uniformity and accu-
racy of the methods before enactments and amendments of ES and KS.

Key words: Environmental Test Standards, Korean Industrial Standards, Method validation, Method ver-

ification
LM B A Fopt 2EE HEE PAFoR BEsh] dF
gojof g, 84 Ao FoAol S/ wet
AlA-AL el 8/ AT (validationy> A1E-AE  ISO, IUPAC, EURACHEM 5 =iA|17]7-52 ©|3}sh4]
o] Bl gl e 7HIAL heAel i '53 A A2 tig A AME WL Sivk
3 FAER] ol F734 AT AAE AR ¥E 2, oo} fE ) AN F shbe AFkEdA
| AIFAAL WS Al FR AldzAe] wel AlFE A (2012)004 B2 AR 9o, o] XA elE 9
o A d= At 14»‘1 T OAES AR B oKEe] sI7F AREE S oekEel FEdE] B Al
Bt AA B A%

13
o:
_>:'_,
N
T A
-~
N
Y
L
o "
[
—
ol

bl B8 gl Aol ABE 5 T35 Jr. 79 NATAY,

"To whom correspondence should be addressed.
Tel: 82-32-560-7904, Fax: 82-32-560-7905, E-mail: hjy6711@korea.kr



88 =38 et al

S-2ueke] KOLASS} Zke] ISOAEC17025% whe <l
FAEE Y3k QA7 TAME AlE71EE] AF
ATE FAH R AW 9k MARAORE theket
o] Mg A |EEC] ARSBHE Aol HAo
e e AN e oid fEAS A5
T5 a7akal vtk CENGHET3191€3], European
Committee for Standardization, f-4 ¥&3}9193])= 3
7340k Al AL Hhg o] A, A W f84 A
= Azjol| st x]iui CEN Guide 13914 7|3
3 ok CENS 84 HeS Ao #gds] B
e ARA9l »al Ao F8A AFS slok sk
Egot Folg & AR tigh W8-S AeIM AlF

sl ¥, w3k EPA®, EURACHEM?, TUPACTS =
Pl ek H71E 25l FaA delef il A

A AFslaL o, gAEe] 23kl & 5 e
ISOAEC170259 M %= Al Ae] Al2ld Shast 45

1AL 95l A 7|Hol|A ALgERE A AAL HPH)
fFa4S 9Sekes aralal Slvt. 58], 2ol A
Ael 4ol flo] 4ol 7hsd Asshe EAANIE
Azape A% glom, ArMg 7oz & AlP%
H] o] AHHOE A} SIS S17] wel] A1 AL
Hell thet F824 A5 US $28 Z2A27t HY

o meEb, Bk 24 “ﬂl% gsto] Yrke dolE
2 AR tig faA ASe oS 88k H

At
2 A7 e SAEE AR AT
H71E SOk K| 28 E flsto] Alaae]
AN ARkl Al el R A
2ol thate] ALE-E AAsiit). ol Eti= Al -AAL
713N L e FE4 2l s =6t
5%7}7} JJrB] OF— %‘rﬁ FEe] ATNE Al AR A
719kE vt

( rlﬂ:

2
qﬁ

Ay

=

L fo
l

oo

=i

1z
j

7}

e

rO

-

X oo N
Hg i
2,

T X
rE o p

—Ll
N
rd
1o

A A% AuE S Amagd, 39

Q71E, 71el=Elel, M, A S= AR =
o] A7) }ii~ 32| NATAS} ]5%«1 EPAY

%gm],;ggkaﬁ] ;guh: ;d/q/d EZ
2 73 B3 58 X33 f94 45 deEE
AEskch, B, o)2jat Qlxbsel Alg At A 2
oA ogA aFEeof sk=AE AESINSH, ol

B2 so] B A7) A% Bl BARE APPH
#8524 ARECHE AN APEhe] Fa hee

Ae) B, AgUhd, KRN AF, F14 89, 29
A7 A, B2, BEg 4%, Wk, F42A
g gt

21, 2 28 FAL

FYSHATANN W AN ERAY 9F A
Hg B2 FES DS Y] 0] A2
= e AR EE ol ARE ARdEe W
3o AH?L% Aol AEE S Sold, A, A
I 5 TR A% deHE A 71Ee 3%

SIALEY: 53], o] Aol AEIFAFTA AadHe]
A=de sy 97 Ao AN ERA ] Al
el ek 874 As RS Agshr] flske] ml=¢]
FDA |5 7HIEI(CDER)PIN #lgehs A RS
AESAC g, 8 ER1g 98k AeEHEAN &
oA, A3 AUA, F|E, 743(}@ BB oy
qe Xﬂf\];} Jom, a4 FR1 Al AR A
Sl Ao, o]9) BlEo] AFe)oREeA
oM W73 eJokES AW HE 7}01‘33‘6’1 A8
1% A P E st ookE Tl El, o &
2 A7 Tl AEE ARl g4, e %
A5 Aol gk 7}°1EF/}°‘2 713 W&
AT, o] sdME ofoREe] F7HIALRE 1% 9
Faue R AZTHNN APeUe] 1

tol] t)gt ol8l] 2 AEA "t Alely) A
a].u]E]_,] .«o]/ﬁ X%Q—H ;GUUH’ A&E3HA|, A
A, 2204, W9, %Zﬂ /3 (robustness) 5% EFal
o, &3l 7P |eEEYe] KOLAS-G-0152] A&
S AR A BEE AT A AR
AGRPEe] ARR ] e o, FEAel 7

A@PEe] A A ANSelor & ABH 94
o st &S 7‘(1—_",7_3]_@1—4_5-7) o] ;(]7213 A& 7)ol A

N

152 ARk

(
oL

A

% Jo It do

2
OSL'

lo

o

19 g

]:%_

oY

ol\

2,
O

¢

rJI
il

==

[e

& oo
L)
J

Y X0

E

F

pid

_olN__
i

AR A o2 Faret Aupy we FaEskE A



ATk AE

F

ol
F{F
ol
o
2
ki
Ho
&

M
olN
fllo

AArJslofof s, AL
§/de] AsS st
o ok frRA ElAgelM &8
HE, 9197, 714 7he e aEsie= shal 9l

Al ol 1 (In-house Me-
S JAT FEo R AESIES sl
3l
A

rr
I
o
>

X0
ok
Ik
=2
=
% o
Jo

o i Kl oo
fahed
N
>
_0|L
[

NATAIA 20090l kgt )8

A3 Far

i}

2 Algul e
HHAP 1 APAEE &
Al ek W8-S Fharst
A detalElE A, 7w, %
A, A BuE =
slal glom, AlEHRel e Ekle] 44871
Alskal ik, v EPA6)°ﬂ}\1 2002430 @7kl
o]E] 9] Zj—ﬂjr ﬂ%’g— Farsle] EPACIA Alg-dhs
Ho| FAVIES AAEL Jdom AlEERE A
Soll 3k A 8 52 AESIYY. 5
o] A& B == “x' AR olA o=H
¢ Zk= Hlo[Ee] Akl
Eof tigt Alg, A8 gl
37t SANA = ?——1%'19] sH5 (Action)?t AHE

Mo ¢
of
ol
N
Ho
o
N
ko
o
>
- |
rir ) %
o o o
o>

oL i&
o
9,
R
)
=2
e

22
H

rf
)
o
R
oX,
v
o
e
J
bt
N
2
>,

e
ilfe3

oL
T
R )

ot

ol

mﬁi
1m r%‘ﬂ

o

WE ]—Eoﬁb

HEe 2RO Ao ¢ Ara 9 AT 3
o) Fuide] 2AKE Folo] Bol A7 2
T R e e

= HlolEel] theh FERFS S1% Ta3 dapzA v

Table 1. Extent of validation work for five types of analytical applications
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Method performance

Type of analysis

Qualitative Quantitative test  Quantification of Trace Physical
parameter (Identification test) for impurity main component  analysis  property
Selectivity O O O O O
Sensitivity O O O O O

Limit of detection O O
Limit of quantitation O O
Linearity/ working range O O O O
Matrix effects O O O O
Trueness(bias) O O O O
Precision (repeatability/
reproducibility) O O © O
Ruggedness O O O O
Measurement Uncertainty O O
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* Project-Specific Planning
Documents

* Generic Planning Identify Project
Requirements and
Determine the
Location and Source

Documents
* Field SOPs
* Sampling Protocols
® Laboratory SOPs
® Analytical Methods

STEPA

of Records

Y

Verify Records
e sample collection
e sample receipt
® sample preparation
e sample analysis
e records review

STEP2

= Data Verification
Records
= Verified Data

Fig. 1. The method validation process (Eurachem, 2nd, 2014).
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Table 2. Definitions of terminologies for the validations®
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Terms Definition
N The documentation should provide, in addition to any performance specification, ranges of concen-
Applicability . .
tration and interferences.
.. Selectivity is the degree to which a method can quantify the analyte accurately in the presence of
Selectivity . .. . . .
interferents. Ideally, selectivity should be evaluated for any important interferent likely to be present.
Calibration Excepts for gross errors in preparation of calibration materials, calibration errors are usually a minor

and linearity estimated by “top-down” methods.

component of the total uncertainty budget and can usually be safely subsumed into various categories

Trueness is the closeness of agreement between a test result and the accepted reference value of

Trueness
indicating greater trueness.

Precision

the property being measured. Trueness is stated quantitatively in terms of “bias”, with smaller hias

Precision is the closeness of agreement between independent test results obtained under stipulated

conditions. It is usually specified in terms of standard deviation or relative standard deviation.
The validated range is the interval of analyte concentration within which the method can be regarded

Range
of the calibration

as validated. It is important to realize that this range is not necessarily identical to the useful range

In broad terms, the detection limit (limit of detection) is the smallest amount or concentration of

Detection limit

analyte in the test sample that can be reliably distinguished from zero. For analytical systems where

the validation range does not include or approach it, the detection limit does not need to be part of

a validation.

The sensitivity of a method is the gradient of the calibration function. As this is usually arbitrary,

Sensitivity

satisfactory standard.)

depending on instrumental settings, it is not useful in validation. (However, it may be useful in quality
assurance procedures, however, to test whether an instrument is performing to a consistent and

The ruggedness of an analytical method is the resistance to change in the results produced by an

Ruggedness

the procedure.

Fitness for
purpose

analytical method when minor deviations are made from the experimental conditions described in

Fitness for purpose is the extent to which the performance of a method matches the criteria, agreed
between the analyst and the end-user of the data, that describe the end-user’s needs.

Matrix variation is, in many sectors, one of the most important but least acknowledged sources of

Matrix variation

error in analytical measurements. When we define the analytical system to be validated by specifying,

among other things, the matrix of the test material, there may be scope for considerable variation

within the defined class.

The formal approach to measurement uncertainty estimation, calculates a measurement uncertainty

Measurement
of uncertainty

result.

estimate from an equation, or mathematical model. The procedures described as method validation
are designed to ensure that the equation used to estimate the result, with due allowance for random
errors of all kinds, is a valid expression embodying all recognized and significant effects upon the
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What is validation? T 4

/ Why is validation Y, i
necessary?

When do you validate
a method?

customer?

the provision of objective evidence

» Why is it important fro you and your

+ Why is it present in standards?

+ During method development
— Is the proposed method likely to be fit for

purpose?

that the particular requirements for a

1
1
1
1
1
1 The confirmation by examination and
1
1
1
: specific intended use are fulfilled.

1

Ethical

+ Establish fitness for
purpose on
customer’s behalf

- Good science

:~/ Specific intended use
v = Analytical requirement
:~/ Objective = experimental data
' (method performance parameters)
|~/ Confirmation = comparison between
\ requirement and (evidence) data
\\Can the method delver results that are ! \

~ _ fit for a particular purpose?” P NS

Regulation

« Legal requirement

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! o
1 in some sectors
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Commercial
= = which have been pre-validate by others
Drggﬁ;a"raebnlir:y — verify own ability to match published data
— verify suitability for analytical requirement
QA + Change of application/Working

+  Consistent application of

+  Compatibility between

Before using any method for samples

Environment/analyst

1
1
1
I
1
1
I
1
1
1
: — including standards/published methods
1
1
1
1
1
I
I
1
!
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Table 3. Contents of guideline for determining environmental standards
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