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Ql: ME=ERIARL

Observed value:

XIl=m+ B + e
where
M: FLE
B Is bias ;

e is Eﬁﬂﬁd—%,

- often not known
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It Is recognized that most
Agrochemical manufacturers will
have internal procedures for
analytical method validation.
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F: full validation; E: extensive validation; P: partial validation;
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[718E /) (usually within an acceptable range,
e.g., 70-120%)
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SST:

5.1 Default Values from Regulatory Guidelines

There are numerous guidelines which detail the expected limits for typical chromatographic methods. In the
current FDA guidelines on "Validation of Chromatographic Methods" | the following acceptance limits are
proposed as initial criteria;

Parameter Limit

Capacity factor k=2

Injection precision RSD<1% forn=35

Resolution H

Tailing factor

Theoretical plate N = 2000

These suggested limits may be used as a reference to set up the initial system suitability criteria in the early
method development process.
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#1% Slope ( T E 0?7 )

R E Intercept (7] &5 Y0 [ ?
o FHIRZA %L Correlation Coefficient (R*2>0.997)
o J7Z Variance

o MHXIEEZE IR bR EAW 2= Standard deviation of relative
residual (SS< 0.01 or 0.02)
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o 1. Analysis repeatability and
Injection repeatability data at the
quantitation limit.

o 2. Use of an additional reference
standard at the quantitation limit
level In the test method.




Robustness Study
k' Versus Temperature and Buffer Concentration

HPLC Method Robustness Study
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AZT: Robustness Testing
6% Methanol, 6% THF




Method Ruggedness

= Analyst to analyst

m [nstrument to instrument
mlabtolab

m Column to column

m Batch to batch

Column Batch-to-Batch
Reproducibility

Wl g

N -

Batch 112

Sampia: AFT

Injsotian: 160 pl of 0.8 mgiml
eoluslan

Column: Symmairy C18 28 mm x
182 mm

Termparabure: 45 °C
Kobls Phses: 25 MeDH 5% THFS
EESS

10 mM polassium phosohats Duffar,
pH 2.5

Flowws rake: 1.7 mL min
Delaakor: UW at ZBE nm




Quantification | Quantficabionand | Qualifative | Quantification and analysis ofai.ina | Quantification
and analysis of | analysis of significant | analysis of low matrix (farmulation) and analysis
a..intechnical | impuritiez (>0.08% | level impurities ofa.l.in
matenal and substancesof | (<0.08 %)in drinking water
toxicological concemn | fechnical 0.1gl")
below this level) in matzrial
technical material
High Concentration Low
(=1 %owhw) Conceniration
(=1 %owiw)

Accuracy Y d X d d Y
Repeatability Y d X d d Y
Reproducibility Where the method is to be used in other [ahoratoriss reproducibility should be addreszed
apecificity d d d d d d

0D x : / : / /
LOQ X A X X v v

Linganty d v X v X d

Range X J X J J d
Robustness Robustness should be addressed az part of the method development
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£25 HMTHETER L5 w N
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25 ~ 100 10 wiff{ES B

100 ~ 250 e winFHES E

250 ~ 500 s witES E

> 500 125giky Bigl L

T T nERERRAEE
500g/kg product, + 25g/kg

Range«

Upper Action Line: Ra,

Upper Warning Line: R,

Target Value: R}

Lowsr Warning Line: Ry,

Time

Lower Action Line: Rz,
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A

Table 2: Suggested maximum RESD as a function of analyte conentration.

Analyte (%) Analyte ratio Unit RSD (%)
100 1 100% 1.34
10 107" 10% 1.89
1 107 1% 268
0.1 107 0.1% 3.79
0.01 107 100 ppm 536
0.001 107 10 ppm 758
0.0001 107 1 ppm 10.72
0.00001 107 100 ppb 15.16
0.000001 107 10 ppb 21.44
0.0000001 107 1 ppb 30.32

These RSD are based on the modified Horwitz equation which suggests that:

(1-0.5log C})

RSD < 2 X 0.67

Wher{e C 15 the concentration of the analyte expressed as a decimal fraction (i.e. 0.1,
1x10 " etc.)
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It
(a) (b} (c) (d)
Result above Result above Result below Result betow
limit plus fimit, but limit limit, but limit limit minus
uncertainty within within uncertainty
uncertainty uncertainty
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o ##37. CDAE: critical difference.

o CR=f * o * sqrt(2).

f (CR factor) depends on the probability level to be
associlated with the critical difference and on the shape
of the distribution.

25
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o there

o there

peatability limit r=2.8 o,

oroducibility limit R=2.8 o.

For R and r, the probability level is 95% and we

assume

an approximately normal distribution.

o Under these conditions, fis 1,96 and fsqrt2 is 2,77 (we
use a rounded value of 2,8).

26
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O K [A]—FEASH) = AN 70 BT 45 R N AT

Cmax-Cmin< 3.31*r/2.8
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AN S = TADGS [A] —FEAS 3 fr 45 R PR

olab.1 s n; results giving a
mean of y,

o lab. 2 —— N, results giving a
mean of y,

O under repeatability conditions, the SD
(Y1-Y2) is: J AE—
O =

ocl+—o’+ol +—0cf
N N
1 2

o and the critical difference for |y;-y,] Is:

2 201 1 - 1
OD:J(ZSGR) +(280) 5 )

28



Part |l

o Technical Material and
Preparations: Guidance for
generating and reporting
methods of analysis Iin support
of pre- and post-registration
data reguirements

o BB Tr=mE L~ mitFrER (o
TEESS) SANCO/3030

29
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B RS K T

o In order to generate data for
authorisation and post-registration control
and monitoring purposes under Directive
91/414 EEC, robust, accurate and precise
analytical methods are required.

o Methods are required for the identification
and quantification of the active substance
In the technical material and formulated
product.

— —Directive 91/414/EEC

30
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o JiAiik method description;

o JiE4F Method validation;

o ik J7¥% confirmatory techniques;

o fiT44k derivatisation;

o AREF 1 ¥ non-specific and
common moiety methods.

o /M5 summary of required method
validation data.

31



T AN E A& B GLP F3k ?

o The development and validation of a
method is not subject to GLP, however
where the method iIs used to generate
data for safety purposes, for example
where the a.s. degrades to toxicologically
significant product(s), those studies must
be conducted to GLP.

o W T H AU I 75 B MGLP, 71k A
WA —EIEHGLP.

o Commission guideline documents :
7109/V1/94 (2) and 7017/V1/95 (3).

32
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J51FE principle of the method (including scope and
method specificity)

AR ES method summary;

i 53057 equipment/reagents (including details of any
hazards or precautions required and reagent stability
information)

FRFE . FEAGELE full details of standard compound
purity where relevant storage of validation samples
prior to analysis (where appropriate, details of
conditions and period of storage)

A general sample preparation techniques
ST AR S R ROEdhZe. SRR, S s ]
analytical procedure (including extract preparation and
analytical instrumentation) details of calibration where
chromatographic technique used, representative
chromatograms, including peak assignments, (control
blank(s), analytical standard/matrix standard(s),
lowest fortification(s))

5. 2% ik calculations; references

33
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o Quantification procedures should be described,
Including detection system calibration, calculation
of analyte concentration and any compliance with
statistical parameters required.

O Supporting chromatograms/spectra or non-
chromatographic data should be clearly labelled.
Labelling should include sample description, scale,
concentration and identification of all relevant
components.

o mrIMHEK: KIEMZ. tHHEERE. gGitnth

o PG ErRE, GARFEAS. W, TR AR

34
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o Sample extraction and purification
techniques: The use of novel/complex
analytical techniques/ instrumentation or
hazardous reagents must be justified.

o Derivatisation

o Non-specific and common moiety
methods: Disadvantages: acceptable in
exceptional circumstances where there is
no other practical means of determining
the target analyte, and in these cases, full
justification is required.
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3. METHODS OF ANALYSIS FOR
TECHNICAL MATERIAL AND
PREPARATIONS

o JR7y:. BRTEE
KHUCIPAC. AOACHEE Ji ik Aii B adlisuil &
ZH, interference T## < 0.3%. 2%t #t

JIE R E

Mean % recovery: = Mean % content determined x 100
Theoretical % content |T| — (3

This mean % recovery should be within the following ranges:

. . X = sample mean
0% active (nominal) Mean % recoverv

{ = true value

=10 98.0-102.0 n = no. of samples
1-10 97.0-103.0 s = standard deviation
<] 95.0-105.0
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3.1 Method Validation for the active
substance

o FrmlE: TH¥I< 3% area
o M T——+—20% 1=>0-99r 3 =2 or t*Stevet————
0 ?gcuracy [T, 5 2 AE T 52 i 2 /24

o HEV: 2ASINELE, #MEXRFHorwitz TR,

% Analyte Proposed acceptable RSDr
(Horwitz value x 0.67) %

RSDR = 2(1-0.5 logC)

100 1.34

50 1.49

20 1.71

10 1.90

52.10

2241

12.68

0.25 3.30 37
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3.2 Method Validation for relevant
iImpurities

o FFrrtE: UEIAEA RN . BE B AR i
AFAE I ] DU H B — 2% i

o ZEIu

o HEMAYE:  [Alfl R

o Kb

o LOQ

38
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ANFE S E N PR EIK
Guidelme confidence mfervals for % mean recovery from preparations, based on
consultation with Industry, are as follows,

Yactive (nommal)  mean % recovery % mean % recovery
mpurities(nominal)

>0 08-102 2] 90-110

1-10 97-103 0.1} 80-120

<] 93-103 <0.1 75-125

0.01-0.] 90-110

<001 80-120

39



3.3 Confirmation of analyte identification

AR HLE

S
=
LLH’
RE
S
e

GC-MS,
HPLC-DAD,
HPLC-MS,
MS-MS,
NMR,

IR

MS: £/ 3PME-F+ (m/z >100)

40



Spectra at Varions Powmts on the Peak

f Spacira at apex and Inflaction
] pointe are displayed

b pactrum at maximum
1 Impurity iz difterant

Maximmum
Irnpurity

260
Minutes
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o XEI—HA&, AMWAHANE, SRWT :
A: 0.51; 0.5; 0.653; 0.5; 0.52
B: 0.49; 0.55; 0.54; 0.44; 0.51
3K
1. SHNFIYERHBE

2. WRCFBMERGHZER GRIITR
HREZGTHEZ77

3. BRI E 45 R B vE B A ?

O O O O

O




> |
1

o=0,25

N |-

2 (Xi - i)z CV= s/X(average)

V
\/=s2
y.,

A B
Arithmetic mean 0.512 0.506
Standard deviation

0.013038 | 0.043932
Variance 0.00017 0.00193
CVv

0.025466 | 0.086822




Q2:

expected range of the estimated mean values

A

Jn

H= X =x

o A: 0.495813% - 0.528187 %o,
o B: 0.45146 % - 0.56054 %o,

O t20=0.05, v=4 = 2.776, In 95% of the cases.



Q2: Testing the difference of the
mean values

‘Xl—XZ‘

2 2
\/sl .S
N N
o t=0.9759

t0.05, v=4 = 2.776

o The null hypothesis is retained: the mean values
are not different

o Note: since n1 = n2 = n, the degree of freedom is
n-1

[ =

O



Q2 LLBCFIER T ER 4 RAIPriE
Iz EHZET? 2
o Check the difference of standard E— S1
deviations with F-test S,

by definition s12 > s22
If Fcalc < Ftab, P, v1,v2 then the difference is not
significant.

s1 =0.0439; s2 = 0.013
F=0.00193/0.0.0001/=11.35

F0.95,4,4 =6.39; F0.975,4,4 =9.6
sl is significantly different from s2.



Q2:Expected range of individual measurements

and their standard deviation

Parameier
MaXxX _
Distribution of — X
the populatien :
IN

Ferccntape of
the population

At 95% confidence and probability level:
A Mmax0.578457 %B max0.72992 %o

A min0.445778 %B min0.28287 %

Read k from Table A 2.3 at N=5: k=5.079

+KkS



Q3: A, B, C = AFEAIAF

JREN K 77 1)

HAER D BEAT M, SERAA
Adl |Bdl |Cdl |Ad2 |Bd2 |[Cd2 |Ad3 |Cd3
0.43 |0.51 |0.5 0.51 [(0.49 [0.47 |0.49 |0.52
0.52 |0.5 0.48 |0.5 0.48 [(0.49 |0.55 |0.52
0.5 0.53 |0.48 |0.48 |0.51 |0.51 |0.54 |0.5
0.49 |0.5 0.52 |0.49 |0.47 |0.54 |0.44 |0.49
0.51 |0.52 |0.46 |0.56 |0.49 |0.5 0.51 |[0.5




o 1) A, B, C EMANERHERH?
o Sa,v=12 0.037193 % ; CV = 0.074189

o Sc,v=12 0.021370 % CV = 0.042854

o 2) WAEMA B C = AKITIE?

o 3) EVERENTERENE. HIMH?
Sr =7 SR=?

o 5) Are the Sr and SR values
significantly different?

0 6) FEARZMEE)?

50



A dl B dl Cdl |Ad2 |[Bd2 |[Cd2 |Ad3 |Cd3
Ave 0.49 0.512| 0.488 | 0.508 | 0.488 | 0.502 | 0.506 | 0.506
0.0130| 0.022 | 0.031 | 0.014 | 0.025 | 0.043 | 0.013
SD 0.035355 38 804 145 832 884 932 416
0.0001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | O.000
Var 0.00125 4 52 97 22 67 93 18

51




QS: A Bds: Srik oty

The suspect population s the A d3 meastrements:
Dxontest 0355 054 051 049 0M

o= =)l =51) o (=1, -0)
rp= 0454343
oy 0.642 LTy, 005 criical
The 0.44 % value 18 not an outlier

52



Q5: Outliner test:Grubb’s test:

Grubb’s test:
G!Iawesf = (f B ."Cl) 'f.S lem C'highesf = (."Cn - f) 'f. g (3‘;)

It the test statistics G 1s < Gy pps (5% critical value) the item tested 15 accepted as correct.
It Guggos < G £ Gy ppy the ttem 15 called straggler

It G> Gy the ttem 1s a statistical outlier.

calculate 5 with all data pounts, see A1l for critical values
G = 1.502,

Gﬁu 05~ 1.672

The 0.44 % value 15 not an outlier

53



Table A.13

Apply Cochran test to verity that the 8 sets of measurements may come from the same
population:

g=10.00193/0.00591 = 0.326565
read critical value from table Al13.1 at p=8 (number of data sets, and =5 (number of
replicate measurements): gq 5= 0.391

0.391=0.32
The measurements may come from the same population, that 1s there 15 no significant
difference between the performance of analysts.

MNote: for such comparison, that 15 comparing the results of a series of replicate measurements, the F-iest
cannot be applied!




Q5: S ENEFMH

O

(s, xdf )+ (s, xdf ) +..+(s,xdf )
S df +df +.+df

The average repeatability standard deviations and
corresponding coefficient of variations of the
individual analysts (calculated from their
measurements made on different days) are:

SA,v=12 0.037193 % CV = 0.074189
SB,v=8 0.013964 % CV = 0.027928
SC,v=12 0.021370 % CV = 0.042854
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What is the within laboratory
repeatability (Sr) of the method?

It 15 the average of the variations obtained by all analysts:

Pooled standard deviation

_ (5:% df1)+(siidf2)+---+ (gixa’fn)
S df +df +-+df .

df=dfi+df+. +df,

The = v of each set of measurement in this case 1s 5-1=4. The v,= 8%4=32!

S,=8,=0.02718

56



What is the within laboratory
reproducibility (SR) of the method?

5 )

S =< .

o The within laboratory reproducibility of
the method is the SD of all

measurements calculated with eq. 2.5:
SR= 0.02632

o Note: Sr < SRl

57



Q5: PR = N E R A = 7] FB- L

oE
bl

Apply F-test to decide (1f 1t 15 not obvious):
F=1.0672

Apply two sided test at P = 0.95, read F ., at
F3z20 ~ Fagao = 1.74 Fagrgn = 1.69

P=009, read F,; at

Fagi3 ~ Fapup = 1.54 Fugrgp =131

The difference 15 not sigmticant!




FEARBES)?
OR are the mean values obtained significantly
different?

Anova: Single Factor

o UM LARTY

(FFatLos Carril Swkn Average | Varunce
A dl 5245 043 0.00125
B dl 52,56 0.512 0.00017
C dl 52,44 0488 0.00052
AodZ 52,54 0.508 0.000%7
B d2 52,44 0488 0.00022
Cd2 5251 0.502  0.000&7
A d3 S2.53 0508 000153
C d3 52.53 0.50g5 0.00018
ANOWVA
Saurce of Pariation 580 | & | M5 3 Pyafue® | Feit

Between Groups  0.0033¢ 7 000042 049746 07711786 23127738
Within Groups 002384 32 0000737

Total D027 3%




Q3: WUEHE — i LAY 91 T

o BEREARENEREIR, (CVra
= 1.5%0). X FE—NMEBBRKEESD
MREAT 3R E

o CPSIL8CB 0.535 mg/ml :
o CPSIL5CB 0.562 mg/ml.

o Q: MIKINARETHNLER? —> 2&h
O AT T ?
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Q6

‘Xl—XZ‘
[ =

T oo moDsie(n, D
S + p _
|o\/n1 n, nl -+ n2 2
o The calculated t value i1s 4.018,
o0 t200=0.05, v=4 = 2.776

o The difference is significant (5.9238%).
The results indicate the possibility of
Impurity.
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