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Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human
Use, ICH) #] 7.2 QZ(RI) AR <% ¥ 4p ¥ (Validation of Analytical Procedures:
Text and Methodology) » %45 31 % %ﬁﬁ“’ﬁiﬂ' CPAZEREELRFE Tl L u L
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“Qualified” Method

Naw or Modified Method —Establish Intended Use

Characterization and Comparability of Intended Usas

Identity / Safety / Purity / Quality / Potency /

Dresign - Establish Analytical Procedure

= Impurity I prurity Assay )
Identity / Limit / Quanlll‘v/ Potency /

uoneayIeny - Wwawdoprag poylai (Y

Development and Optimization I

Performance Reviaw I

Technical Transfer of Gualified Metheds I

Qualification of Specification , Characterization and Compendial Metheds J
o >
Validation Pre-Requisites Assesament {g =
o =
Tech Resource Standards Stability '\.l'en'ff.l .Pmelul:l 0=:'.‘l E
Transfer || Assassment || andContrals || . Specifications i = m

§ i
e =
T s i= =
Validation Acceptance Criteria I i Er =
z =
i 1 o
Validation | g =
T 5
; Post Validation Activitieas I w
- s
3 v
' i E
i Comparability / Failure
Maintenance Transfe

I n A ] Bridging Study 005 Validation | P g
= T g 0 £ -
o 1
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Method Development, AMD) ~ 4 47 > % %

# (Analytical Method Qualification, AMQ) -

& 37 > 2 Fr v (Analytical Method Validation, AMV) ~ 4 47 = 2 Fr 3% (Analytical Method
Verification) 2 4 7T 5 B jt(Analytical Platform Technology, APT)% » 12 % i 73 >

TR E AP BE

>

VA e

J%ﬁﬁ%ﬂ%ﬂav
Sk e IR R R
Flot R R R R RE - HRGT AT E T e

R GRENE

w*%wﬁv—
Z(AMQ) : %2t A

ESER gt
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F77 e S
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+
B

$ 0 1B

» Bl AMQ 4 (7 B AR B 22 4 47 2 2 FEaAp i1 0 2R

o AT R E(AMY) IR AR R R G AT R L R
7B AMQ € 5 1 302 Bt o AMV 3R R4 7 it 0 SRR S iR
M (acceptance criteria) > K TP RE » B 'GiTHPEL o ¥ 17 AMVH ¥ ¥
Mg et > A 2R BT A @R E
> & F7 > E Frii(Analytical Method Verification) @ i # >t rradic e & 8 & ¢ 4%,
AT R TR NP ET B LR R 2 Rk o H Y %%k§*
%#Li%’ﬁ%#,ééﬂﬁiii’fﬁ ﬁﬁ”kﬁwﬁ Bz xERE
L322 o222 BRRP & A0RT 2 Rk doo 2 f7 it
5 wﬁz, ¢ (Association of Official Analytical Communities, AOAC) =>4 2. = % » & 4L
L AT Y P2 B R R NP A S22 A 0 IR R o7 L HiE 2 #
ﬁoﬁﬁ%@@w?%$$&% FIE s T E R G A o
> 23T SHEMFAPT) : A e Srast s AT SRR G T AN IA K2
QﬁiS’ﬁF%@?E#Wﬁﬁi%ﬁiﬁwﬁ?iﬂﬁ°?ﬁﬁ’iw@%
Fiﬁﬁﬁ%%ﬁﬁ’@%“?%?%ﬁﬁéﬁ?%’i%%&%?%ﬁw’u
BT IR UERAER 2 B o
% — ~ AMQ/AMV/ A 53 Z FER TR WP 2431 ¢
Applicability and Analytical Analytical Analytical Method
Requirements Method Method Verification
Qualification Validation
Definition Summary of Method | Formal protocol and | Verification of suitability of
Development and report for initial validated and approved
Optimization Results | license submission | method (with laboratory
{AMD = AMO) and amendments data)
Using an Approved | Not Required Not Required Required
Standard Procedure
ICH Q2(R1 Most Characteristics | All Characteristics System Suitability
Characteristics [specificity, accuracy,
Covered precision as appropriate)
Protocol Suggested Required Recommended
Acceptance Criteria
(4L %k : PDA #7 Dr. Stephan O. Krause _+ 3k ff 3%)
FAT S E R ARG (RS ) FARRAAITASLEY X 2P
)i: P AERDEESOET ﬁi;‘i(Quahty Target Product Profile, QTPP) ~ B 4 5 &

4



F #e(Critical Quality Attributes, CQAs) 2% B 4& % #2 % #c(Critical Process Parameter, CPP)

EoFTRELATIEEFTETR Pl:f":': A E IR E 1&,{“‘ 1.0 b (7 385k i 7 4

1t 7 AMD = —# 7 AMQ © & 1142 8 7 AMV ¥ & 91482 ; /5 2.5%%
& B 3 3+ (Quality by Design, QbD)—»ﬁ = /EEF,JIE L A5 ','$ 1 —>AMQ—>§4L T2
AMV » ptigjon e Sd0ip s | A s 35 @S 3 lAE B A FFP Y L RS

A S p g B 42 A0k E > AMD—AMQ ¢

Identity
Safoty 3 Quality Target Product Profile (QTPP)
Purity & Anal;ﬂ’caft:ﬂ' ethod, - Critical Quality Attributes {CQA)
Quality araction Critical Process Paramaters (CPP)
Potency
/k
(defined)
'l.
h 4 v L
Raw :at:nalsi ister Pharmaceutical Development Supporting Studies:
In-process " QbD _|Process characterization
Re?ease N Considerations: " |Product characterization
Stability Process validation
T
I
|
AMD ‘ AMD
Studies ! Studies
I
I
]
o I
AMQ Report In Use - AMQ Report
____/-"' (re=defined) LS
_-Jf___i\ _./'/' ’ _"/——_x\
x
AMV Report
—] Krause/PDA
\»-_-/Analytical Method Qualification, Validation, Verification, and Transfer for Biotechnological
_ ¢ > o1 N2 AL AL e ,,“JT
Bl= ~ A 472 2 E § R T IR AR R

(74 kR : PDA 7 Dr. Stephan O. Krause 3%/ 3F)

(Z) ¥ R-AH ez

E AT R RS ITA S B Tk AR (R )2 AMD 2
AMQ:» pH 38 e S 47 2 2 4 S3p 2 P XRR(R ) TS B R E R 0
7w S ICH 4| 22 4p3l 22 2452 2 A=Y P 5 2 & 4% ICHQRIDP % -
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“Qualified” Method
pos
Naw or Modified Method =Establish Intended Use J g
=
Characterization and Comparability of Intended Uses J el
" §
Idantity / Safety / Purity / Quality / Potency / o
- i}
<
(]
[lesagn - Establish »‘ma-lv'l-f.al Procedure ] =
. o
| | A ;}J
mpurity mipuri by ssay /

Identi =
ueniity / |.||11=T / '{Iall'll[\. / Potency / Lo
=
Devalopment and Optimization J E"]-_
, 2
Performance Reviaw I ":

Technical Transfer of Cualified Methods I

Qualification of Specification , Characterization and Compendial Mathods ]

N —~ T
- N\ = o+ g A ; N4
Bl= ~&473 22 piddpz b 230
N fe
AMD %2 AMQ 7~ #% 8]

(F# %k : PDA #-E* Dr. Stephan O. Krause * i 3F)

ICH#| 2 4317 Bt A1 2 * R A 2QIIQIIE & E XA ~ A% A7
Foh A dp M L ok 2 AE s B QQRIE B P 2 - o L vt AR E WAl
k472 Frsc o ICH Q2(R1) 7% d 5 #p Parent Guideline: Text on Validation of Analytical
Procedures(d Q2% i& 5 Q2A) %2 H 4 “L < ¢ Guideline on Validation of Analytical
Procedures: Methodology developed to complement the Parent Guideline(Q2B) % 2 i» ip 5l
GRBEEERH L5 53020058 110 B4 o N F e F AN FRITHEFRT D > 4ok
— 14 (Specificity) ~ & |+ (Linearity) ~ # Fl(Range) ~ % & & (Accuracy) ~ # % & (Precision
¢ 7 + ¥ % 4f 1 (Repeatability) ~ ¢ B # % & (Intermediate Precision) f= £ IR |+
(Reproducibility) ) ~ & M # 2]k B ( Detection limit ) % # ™ 2_# k& & ( Quantltatlon limit )
PR RIRGZAN D RN R - g e R L RA SN T 2
W™ 2 mARIT L R AT Ak Ry WITL R {rR E P BL R R4
Bt pE e

ICH Q2R1)L & 7| B 446 (I-IV) ¥ 2 A 7 = 2 © ¥ T4 - & %] 3% % (Identification
tests) ~ & I #f-7% % $ & #5% (Quantitative tests for impurities' content) ~ % M-
P ¥ #1325 (Limit tests for the control of impurities) * % IV#E-J i % & & & 2 @
B AT A 2 E S i 7 £ R % (Quantitative tests of the active moiety in samples of
drug substance or drug product or other selected component(s) in the drug product) % » ¥ #-
LT ARM A IR R A d S T R A 2 R A 4 05 2 R A0
L A5 iR B 0 o 3 A 3 B 3R 5% (dissolution testing for drug products) 2 Z 4 T A 47 3R 5k

(particle size determination for drug substance) % » gt 384 2 P ¥ £+ 5 (7 jcfaiEd
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FOF2RAESPANB RS — A HTRCTELELP 3L 7 2 RICH Q2AZ
Q2B RFFFTE S e F o PDAT R 2 N B ATH P BIRP (R 2 iRy 0 RV
ﬁ#’}’?n/ri s 2 T»I%‘E?‘Eﬁ& QLEQ%‘A%E”J}A\Y ‘Jﬂ}i}{f]—:ﬂ(%—‘:%%@}f@)o

%= ~ICH Q2R1)i & 7| B4 (-IV) R ¥ 2 » 47 i3

Type of analytical | IDENTIFICATION |TESTING FOR ASSAY
procedure IMPURITIES ) ,
- dissolution
(measurement only)
- content/potency
characteristics quantitat. limit
Accuracy = + = +
Precizion
Repeatability . + - +
Interm.Precision - +(1) - + (1)
Specificity (2) + + + +
Detection Limit : -(3) + 2
Quantitation Limit - + . .
Linearity . + . +
Range . + - o

signifies that this characteristic is not normally evaluated
+ signifies that this characteristic is normally evaluated

(1) in cases where reproducibility (see glossary) has been performed. intermediate
precision is not needed

(2) lack of specificity of one analytical procedure could be compensated by other
supporting analytical procedure(s)

(3) may be needed in some cases

(F 4L &k : PDA #F* Dr. Stephan O. Krause _F i 3F)



2 A R IIV)2Z FElEP

ICH Q2(R1) Category [ Il n WVa Vb

No.

Type of Analytical Identification Quantitative Qualitative Potency or Potency or

Method Test Limit Test Limit Test Content Content
(Purity) (Range)

Product Specification | Present/Absent | NMT 20% Less than 5% NLT 80% 40 - 60%

(Pass/Eail)

Accuracy No Yes No Yes Yes

Repeatability Mo Yes No Yes Yes

Precision

Intermediate No Yes No Yes Yes

Precision

Specificity Yes Yes Yes Yes Yes

Linearity No Yes No Yes Yes

Assay Range No Yes No Yes Yes

Limit of Detection No No Yes No No

Limit of Quantitation No Yes No No No

(F# %% : PDA #£* Dr. Stephan O. Krause + i 47)

(Z2) $F=2F-AF 3 Fmn:

2> AMDZ AMQ > T #F 27 gt B Vi r A7 i FEVEH B0 g3
15222 FEH 2T LRl ) L EFAMVE X@;é“iﬂ’xﬁ RSN IS
o AEZAMVE R L IR SRR T o HEFAMVEF o i kg A {74 2 e TR
R FILARM R B E S Yy T E O R RIERA TN E L
RYTHRE 5 Bt A AMVR (TR RS o

T oml 3\/
A
-3;%

_O -
Validation Pre-Requisites Assasemant l {.% <
[
Tech Resource Standards Stabilit Verify Product e 3
Transfer Assessment and Controls e Specifications ; ‘_::
JL : 2 g
oy
Validation Acceptance Criteria r:_' -
=8
(] -
Validation I s 3?
w
]
w
Post Validation Activities ] Z
o
Comparability / Failure
Maintenance Transfer el dwabeylll. _“ s !
Bridging Study 005 /Nalidation
L
“Validated” Method
. N S ook o4 A ; S
Ble ~ 2473722 ik dp2 ™ 230
L
AMV 742 8]
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FHI R AT AP 2 R R R R P EN F o
i # 7 AMVE .f_w%* % gﬁ" s AP S RE FAMVIESR o T A Gl R E

(F2m)> 7IiFL 0 » FEnfp2 23 #5',;,,1 o
iz CAMVEHEEme s

Section No. Section Title Subsections

NA Protocol Approval Protocol Title; Signatures with Job Titles
NA List of Protocol Sections Table of Content; List of Figures (if applicable); List
of Tables
1 Introduction Intended Use and Sample(s) Description

Method and Product/Process, Description  Brief Description; (Target) Specifications

Materials, Equipment, and Instrumentation ~ Materials; Equipment; Instrumentation

Historical Assay Performance Summary of Historical Data for Assay Control,
1 samples, process capability, design space limits (if
available), prior platform technology method per-
formance (if applicable).
Validation Characteristics, Design, and Validation Prerequirements (if applicable); Valida-
B Acceptance Criteria tion Characteristics, Study Design, Sample Prepa-
ration, Acceptance Criteria
6 Validation Execution Matrix Visualized Execution Process Map(s) and/or Ex-
ecution Matrix Tables (see Table 4.1.10-1)
Data Analysis Calculation Samples; Proposed Statistical Tests
List of Procedures and Guidelines NA
9 List of Attachments NA

(F 4% %k : PDA #f* Dr. Stephan O. Krause + Zfj 3F)

> # f—?AMV?i“%P:

ZHRICH QRI)E P 71 & A 472 FREsRL 32 G IE B % LRI A 47 3 f B2 i
4 oPDAﬁ:Z-ICHQZ(Rl)p\ FRE TS EP LMD BMBEDF RE LR L
SN(RT ) T WEAERAERREFANL
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matrix interferences are negligible.

ICHQ2(R1) Minimum Requirements Per Typical AMV Results Reported | Acceptance Criteria

Characteristic | ICH Q2(R1) Should be Developed for

the Following Results

Accuracy Minimum of 9 determinations over Mean % recoveries for each Mean % recoveries for each
the specified range (3 concentration, Overall % recovery. concentration, Overall %
concentrations/3 replications each). TECOVETT.

Repeatability Minimum of 9 determinations over Mean(s), standard deviation(s), Standard deviation(s) and/or

Precision the specified range (3 CV(s), appropriate number of CV(s).
concentrations/3 replications each) significant digits to be reported.
and a minimum of 6 determinations Confidence Interval(s) for SD(s).
at 100% of test concentration.

Intermediate Use an Intermediate Precision Factor standard deviations and CVs, | Overall CV,

Precision Matrix, 3 levels for each facrtor is factor means, Individual and overall p-
recommended. Two levels are a Individual and overall p-values of values of factors associated
required minimum. Data should be factors associated with ANOVA, with ANOVA,
analyzed by ANOVA. Other and/or | overall CV, difference between most Difference between most
additional approaches should be extreme factor means. Confidence extreme factor means for
justified. Interval(s) for SD(s). p<0.05).

Reproducibility Needed when different locations will | Factor standard deviations and CVs, Overall CV,

Precision perform testing. Minimum of 3 factor means, Individual and overall p-
determinations for each factor for Individual and overall p-values of values of factors associated
each laboratory. factors associated with ANOVA, with ANOVA,

overall CV, difference between most Difference hetween most
extreme factor means. Confidence extreme factor means for cases
Interval(s) for SD(s). when p=0.05.

Specificity Provide evidence that analvte and P-value of difference testing, means, | p-value for difference testing.

standard deviations and/or CVs,
difference between most extreme
factor means.

Difference between most
extreme factor means for
p=<0.05).

Detection Limit

Base on visual approach or signal-to-
noise (3:1 or 2:1) or standard
deviation of response and slope or
other justified approach.

Detection Limit, calculations or
graphical representation of
Detection Limit.

Detection limit.

Active ingredient: 80-120% of test
conc.

Impurities: reporting level to 120%
of upper specification limit.

Quantitation Base on visual approach or signal-to- | Quantitation Limit, calculations or Quanritation limir.
Limit noise (10:1) or standard deviation of | graphical representation of
response and slope or other justified | Quantitation Limit.
approach.
Linearity Minimum of 5 concentrations: Scatter plot of individual data Minimum r or (r%) value.
Justify other approaches. points, 1 (or 12), v-intercept, slope,
residual (error) sum of squares,
Range Consider these minimum ranges: Usually derived from Linearity. Minimum required Range.

Range is the assay range over which
the assay provides acceptable
Linearity, Accuracy, and Precision.

Within the Range, all
acceptance criteria for
Linearity, Accuracy, and
Precision must be passed.
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Sample Day Operator Instrument
3x 1 1 1
3x 1 2 2
3x 1 3 3
3x 2 1 2
3x Z 2 3
3x 2 4 1
3x 3 1 3
3x 3 2 1
3x 3 3 2
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AMV Class Description Typical Risk / Suggested
. Product / Process Uncertainty Level Prospective AMV
AMV Class  Analytical Method e (1=Low, 5=High) Studies
A New New 45 Full Validation
: 1 Full Validation Plus
B New 0ld (Validated) 34 AMC Studies
Analytical Platform
C Technology—minor New 2-3 Partial Validation
change(s)®
D 0ld (Validated) New 1-2 FartialVadnnon or
Verification
. Verification per USP
E Compendial New 1-2 <1226~

(F#L %k : PDA #§7 Dr. Stephan O. Krause } 2k i 3%)

> 22 AMV#H 7R %42

P AMV R Y REREG 0 BE - PREDRRREEEFL P FRLHE
AMV #3358 0 > Rikmad F HA2 0 myGi%kL RibBdp 2 712 %% %
REXAFFERRRFEATEINFERSS D LATFELE N5 B AHE
B2 RRi1F3 P SPES S W22 R F AMV 3 c T AR 62 RE 2 (£ )

VIFLA Y AMVEEZL 2 2 6| -

A CAMVH AR EFLEHE &

Section No. Section Title Subsections
NA Report Approval Report Title; Signatures with Job Titles
NA List of Repart Sections Table of Content; List of Figures (if applicable); List of Tables
1 Validation Summary NA
Protocol Deviations NA
Materials Materials; Product Lot Numbers; Reagent Lot Numbers
a Results and Discussion Validation Parameters; Results (Table and Text); Statistical Test
Summaries; Discussion of Results
5 Conclusions NA
6 Data Analysis Calculation Samples (if not done in Protocol); Statistical Soft-
ware; Sample Data Output(s)
List of References NA
List of Attachments NA
AMV Matrix, Acceptance Table with Column Headings: Validation Characteristics, Vali-
9 Criteria, and Results dation Design, Sample Preparation, Acceptance Criteria, and
Results

(F#L %k : PDA #§7 Dr. Stephan O. Krause } 2k 3%)
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(z ) %4F -4 #7732 #&# (Analytical Method Transfer, AMT) :
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AN R E AR o I A 3 F R & L <]224>Transfer of Analytical Procedures % % i

/w\’]"?”"zgﬁ)"#ﬁﬁl 41?%@& °

WA K7 4 53460 £ F Far(Co-validation) ~ +* #3# 5% (Comparative study)

% 3z FEw(Performance Verlﬁcatlon)i%ﬁ 'PDASHAMT R & AR B iF 2 22452 vz

(2 4) -
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S HrFER
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34 AMTARM i & 97 2. 2 feiff
Method Type

[dentity

AMT Execution Matrix Examples

Results for multiple positive and nega-
tive samples should be compared when
comparing Specificity (differentiation
capability). Blind sample testing may be
required for non-automated identifica-
tion systems.

AMT Protocol Acceptance Criteria
Examples

System suitability met, similar or iden-
tical differentiation capability should be
demonstrated.

Impurities (quantitative) —
process- and/or product-
related

Two operators and/or instruments on
different days, three batches in dupli-
cate; consider spiking at different levels
for confirming precision, accuracy and
Quantitation Limit(s).

System suitability met, Quantitation
Limit(s) confirmed, TOST difference of less
than or equal to 10% with 95% confidence
for moderately high levels of impurities, or,
absolute difference of the means between
laboratories between + 25% for low lev-
els of impurities.

Note: Results for different batches may
not be pooled unless normalization prior
to comparing can be justified.

limit)

Impurities (qualitative,

Results for multiple samples below and
above the Detection Limit({s) should be
compared.

System suitability met, similar Detection
Limit's should be demonstrated.

Content uniformity, purity,
and/or potency

Two operators and/or instruments on dif-
ferent days, at least one batch, number
of occasions according to uniformity
demonstration criteria at each labora-
tory; consider bracketing with batches
of multiple strengths.

System suitability met, TOST difference
of less than or equal to 3% with 95%
confidence, or, absolute difference of the
means between laboratories between +
3% with comparable data variance.

Note: Results for different batches may
not be pooled unless normalization prior
to comparing can be justified.

3. Ba AL AR
15 2 A Ao
Hiksr L o7

Fi P & ESEAe

RE - REHA S

F AR

22N PTRAR R B AR A T S R RS R 2 RS R

LAY £

DIGE A B A % o

I)%

T

S5F-A43 22
R AR e I
B BRI B LI L AMVE TR SR 2
Ta s BHFaoE 0 AMCT >*AMVA= 5 8 | &
THEHFIRAMVA T %2 40 A HRAMCRF > 11§ 4

I g 5

(F# % i
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LR (Analytlcal Method Comparability, AMC) :
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P 3 B 32 ICH Q2 (R1)A
F_{+(Qualitative) 22 T_&

”«T;I“ | REREF T RFETE
ZERRMTAFENERRE

S

AT A TAMCE 5 o o PDAR

$53 2 2. AMCFE 7 (£ L) » T 473 2 éﬁi‘l«i:z
(Quantitative) fa4F |+ » B ¥ #@w|dsk & T4
- BB RHEE P TE A VR RERE T &
PREMHBRAED

l&" w‘( ;ﬁ

4+ ~ICH Q2 (R4 45 3 i# 2 AMCF § £ $ i 2 R s fr i

Potency or Content

ICH Q2(R1) Identification Test Limit Test Limit Test PRrh e Haun
Category (Qualitative) (Qualitative) (Quantitative) IS
Accuracy Not Required Not Required T-test T-test
Intermediate Preci-  Not Required Not Required ANOVA, mixed lin-  ANOVA, mixed lin-
sion ear model, or other  ear model, or other
F-test statistics F-test statistics
Specificity Probability and/ Probability and/ Not Required Not Required

or Chi-Squared for  or Chi-Squared for
Number of Correct ~ Number of Correct
Observations Observations

Detection Limit Not Required Depends on how DL Not Required Not Required
was established.
Probability calcula-
tions may be used

(F# %% : PDA #-£* Dr. Stephan O. Krause + 2§ 4%)

AMC: =G 53] &~ 5 348 ¢ 7 A% 2385 (superiority trials ) ~ 224 |4 3% % (noninferiority
test) 2 4p & M 3E5% (equivalenttest) ) F - A~ 473 2 2 W 3 H A R dofp E R
PIELBAERIEG > A 2 MR L Y TR BTG o §ER R
F 2 H RSB3RO WV RATIZERG S EZFRYT A PERAR
Rtk 2 P a2 HRFEK DL o 0 LA SRR EES WA T8y BT HE
BEEE T 7 4% 7 #F % B (confidence intervals, CI) ® 5 % % /] EErN I SR
E95% 15 if % BT 3T 1 f §Rft E(margin © #£3)% T2 TRh FFE 75 - BT &7 AMC

TRFAZFFRAFRAINEER -
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n-o M, H+0
[ ]
L o
Inferiority —p— Equivalence —»je—Superiority
J Mon-inferiority
Hg Hr-p = -6 L P TR TH P-4 Hy My, =0
Hy He-p,> -0 br-p,l< d Hy He-p,>8
2R - . 3 ¥A

BlI ~ AMC =& 8 3] 75 2 il 42 A 30 i

B R

(FR kR B TIERR 2 Toh BR TR

2012#8" % 1# NTCRCRT + 3%)

AR R %a)%ﬁmﬁaﬂﬁﬁ H2 Lt BE
dBlA B TAT 22 FENSUNEREERI PR 2E R FROE(E
bz IR o Bl ORE wJMFéEéE HiEFEE-
Superiority Testing (PDA TR 57)
Current Method = Reference
Superiority Demonstrated
l-— — — — —Dusirable DirectonBRange— — — — b=
e E !
g 3 :
: i l
[ 7]
I | I
{PDA, 2012 o
Current Method N d'f'F| New Method
Better Resulls Analytical Method Qul e Verification, and Transfer for § Better Results
& T w i Products
Y 7 . BN :F;L‘ kY - £ 5 N\ [
Bl RAR R RR R A F R

(F 4 % i
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95% Cl for

Method Positives Total Samples Probability Probability
Candidate 225 300 0.9999 0.9997 — 1.0000
EP/USP 232 300 0.947 0.921 - 0.967

Figure 6.3.2.2-1 95% Confidence Intervals for Superiority Test: Candidate Method vs. EP/USP Sterility

Candidate Method
(not drawn to scale)

USP/EP

—09 im—
=09 §fmm
= 10000%=

I I I I I I I I I I
Probability: ~ 91%  02%  03%  04%  95%  96%  97%  98%  99%  100%

EP/USP Method Canidate Method
“Better” “Better”

B = -~ 1&4&:}'}_;&5@ 3 %.; 2l

(F#L %k : PDA #§7 Dr. Stephan O. Krause } i 37)
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2L 7%
-
Norrinferiority Testing (PDA TR 57)
Current Method = Reference
Manelnfariority Damonstratad
B = ——— = —— = Desirable DiractionRange- — — — — — — — —=
E 2
—d . -
2 E it
I 1 :
£ |
] I z I
= Delta 0
2012
Current Method No difference: New Method
“Betfer Results” “Better Results”
Analytical Method Qualfication. Validation, Vierfication, and Transfer for Biote
AN 2k 7 =X 2N TE A5 3 N\ 1y B
RN e SRR 1=Vl o) AP L

Zagierrh  RE LR -
2 FEROS% G ® R E N TRA RS KRR E(-5)1

(F# %k : PDA #-£* Dr. Stephan O. Krause + i %)

18



Total Samples Positives-to-Total

Samples Proportion
Candidate 225 300 0.75
EPUSP 232 300 0.77

Statistical Results

Difference = p (new method) —p (EP/USP)

Estimate for difference: -0.023

95% lower confidence interval limit for difference: -0.08
Test for difference = 0 (vs > 0): 7 = 0,67 PValue = 0.75

Figure 6.3.2.1-1  95% Confidence Interval for Noninfersority Test: Candidate Method vs. EP/USP Sterility

Noninferiority Limit
= 05 [
iyl pan [ eront o=
i— O, (—

- Deha

=2 2l EAELENENE RSN NEREREDN]

Canidate Method
“Batter Results™

EP/USP Mathod

“Batter Resuits™ Mo Difference

B4 ~ 225 Hipsk 2 4 bl

(F#L %k : PDA #§7 Dr. Stephan O. Krause } ki 3%)
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Paired T-Test Results

Hypothesized Difference in Mean: 0%
Minus Delta: -1.0%
Plus Delta: +1.0%
SDS-PAGE Mean (n=30): 3.8%
CE Mean (n=30): 5.1%
Mean difference between CE and SDS-PAGE: 1.2%
90% confidence interval of mean difference : 1.08% — 1.52%

Figure 6.3.2.3-1 90% Confidence Intervals for Equivalence: Candidate Method vs. EP/USP Sterility

Equivalence Unclear
stat. different]

L ]
-
- £ £
- St I b
: :
E stat. not different =
=3 o [] 2 = - -
=z S e S o Fails Equivalence
z i ! - 1 = stat. different)
% stat. different) : % = =)
= 2 £ H : g - %
:?_m =
" 53 - stat. different}
- 2
- = g
™ b *
-
[
[ = e |
— Delta 0 + Delta
1
New Method No Difference New Method
“Lower Results” “Higher Results”

A % Rk 2 g b

(F 4% %k : PDA #f* Dr. Stephan O. Krause + 2§ 3F)

(=) % 6 -4 153 /% 3 (Analytical method maintenance, AMM) :
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AMV and Method Performance Checklist ltems
Test Method Number;/Title/Revision:

Results

Comments

Process Step/Product Sampling Point(s):

Most Recent Validation/Verification Date:

Specifications and/or Action Levels Supported:

ICH Q2(R1) Test Method Category:

Suitable Accuracy Demonstrated in AMV?

Suitable Repeatability Precision Demonstrated in AMV?

Suitable Intermediate Precision Demonstrated in AMV?

Suitable Specificity Demonstrated in AMV?

Suitable Linearity Demonstrated in AMV?

Suitable Assay Range Demonstrated in AMV?

Suitable Detection Limit Demonstrated in AMV?

Suitable Quantitation Limit Demonstrated in AMV?

Suitable Robustness Demonstrated in AMD/AMV?

Suitable System Suitability Demonstrated in AMV?

Number of Valid Test Runs Over Last 12 Months

Number of Invalid Test Runs Over Last 12 Months

Calculate Invalid Rate/Percentage:

Statistical Assay Control Limits (ex., 3 Standard Deviations):

Test System in Control?

Changes to Test System After AMV: If yes, provide more information:

Most Recent AMV Studies Acceptable?
If no, provide risk-based priority for revalidation for VMP:

Method Performance Acceptable?

If no, provide risk-based priority for method improvement list:

QC Signature:

QA Signature:

(F#L %k : PDA #§7 Dr. Stephan O. Krause } i 3F)
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()% TF-AMV 2% % fé £ 1IE9\)£3:“4.%£F’9 g2

FEYCIE R A L E IR ‘&#ﬁ i T 2_ 35 (out of specification, OOS) » — = # 4
BLEZFTEREZFAH IR rﬂ g {7 5 i 3E # 8 4(Corrective and/or preventive actions,

CAPA) > 4oif ¥ R { § 5% 482 AMV 42 0 515 > €378 7 AMV 3% > Bl -

T TS F O ARR]

Correct Execution Error

Tighten Operational

= Re-execute Validation
Limits

Identified Root Cause

T

Optimize Analytical Original Acceptance

Method Criteria Met and
Validation Acceptance e
Criteria Failure Method Determined
Investigation Unacceptable

¥

Justify Wider
Evaluate AMV et

Keeping Original Data

~ TR S D AR BB

(74 %R : PDA #¢7 Dr. Stephan O. Krause * #§ 3F)

Validation “Successful”

and "Compliant”

GRS LA BRI & 5 EN SRR REAT)E L ST
AMV fa»]’{ﬁ—i%(.'! W FHA ) AR R B L RFT N SR TR (7 m'?

BRiEER T EE S RENW NSRS EFTHDT o Aol B ITL I R TRPE

e lwix “'ﬂlLA\’f‘rw X BRBAERGFRE T PET] iR 2 R o ¥ T
B AMV e fefR £ T E Pl U RBEHRSFEUE SRR AT RALTEF R

PAIR KA TR T T o 0 ARG Y 2 AT T A S T R
BT R E AL RZA ST G ,}%ia\w,\,gg s Fp ARG A B A AR
Y EARR* 22 BARe~VRPBEFERIFE S AL o GIBE PR PEIE 2 2
RAFA 2 TV RRBHRN G B Z ?:3"’ PERF - E 3] x 37 AMV #=15 o
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[lu;s;non Examples of Questions Possible Information Source(s)
Did we fail to pass a critical protocol acceptance Check for criticality and corresponding
1 criterion {or several] such as intermediate precision  likelihood for 00Ss to occur.
when high variability could cause 0OS results?
Are results generated by this test method critical to  Consider production process stage, and
2 assess product safety or product/process quality, or  impact to safety, quality or efficacy.
efficacy?
3 Did we have previous AMV failures {and discrepan-  If this is not a new method, review previ-
cies) with this test method? ous AMV(s).
Were there any (failing) data sets generated during ~ Review laboratory notebooks from AMD
4 AMD that were not discussed in the AMD report?  scientists and (if necessary) conduct
interviews with AMD scientists.
Has this kind of failure occurred before and how did  Count failures versus successful comple-
5 we handle this? tions and review previous recovery
processes.
6 Were there previous inspection observations for Review previous regulatory and intemal
validation processes and)or failures? observation notes.
7 What is our current overall compliance standing Review previous commitments of firm
with requlatorv agencies? and current requlatory expectations.
g What is the impact to this project and connected Review and discuss project timelines
projects? and cost with project managers.
(F# %% : PDA #E* Dr. Stephan O. Krause + % 4%)
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