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Analytical Method Transfer

Method transfer is the process of transferring a validated analytical
method from sending laboratory to a receiving laboratory, after
demonstrating experimentally that it also masters the method.

Protocol driven study with pre-determined acceptance criteria

Demonstration of a laboratory’s proficiency in running a particular
method
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INTRODUCTION

is lyps o:cur, including the possi-
powmnl compone Innsfef ot col Th chapter does not provide
ransfer of mi crobrolog iological procedures.

TYPES OF TRANSFERS OF ANALYTICAL PROCEDURES

Industry Standards

The guidance introduces the concept of

for a product lifecycle,
ICH guidance for industry, Q8
Pharmaceutical Development, Q9 Quality
Risk Management, and Q10
Pharmaceutical Quality System

The guidance recommends method
transfer studies to evaluate precision
and accuracy with regards to the
assessment of interlaboratory variability

The aim of analytical method transfer is
to evaluation of the analytical
procedure’s performance at the
receiving site



Study Design



"Equivalence between
Laboratories”

Demonstrate equivalence
between laboratory mean
responses.
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“Laboratory Consistency”

Demonstrate consistency within
laboratories through
equivalence between mean
responses for the analysts within
each laboratory

Possible method transfer study designs, along with the proposed
statistical analysis focuses on three objectives:

“Laboratory and Analyst
Proficiency”

Demonstrate the proficiency of
each laboratory and each
analyst through a test of

equivalence to reproduce the
expected result of the method
transfer.
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Figure 1 Independent replicate samples (Design #1). Total sample size = 36.
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ANOVA table

Table 1 Analysis of variance (ANOVA) table: Design #1: 2 laboratories,

2 analysts, 3 days, 3 samples

Source Effect df Test denominator
Laboratory Fixed 1 Day(Laboratory*Analyst)
Analyst(Laboratory) Fixed 2 Day(Laboratory*Analyst)
Day(Laboratory*Analyst) ~ Random 8 o; + 30%( L*A)

Residual error Random 24 >

&
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e . ) Figure 3 Common replicate sample sets shared among laboratories and analysts (Design #3). Total
Statistics and Decision Sciences sample size = 48.
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ANOVA table

Table 2 Analysis of variance (ANOVA) table: Design #3: 2 laboratories, 2 analysts, 3 replicate sets,

2 days, 2 samples

Source Effect df Test denominator
Laboratory Fixed 1 Function of mean squares
Analyst(Laboratory) Fixed 2 Function of mean squares
Replicate Random 2 o2+ ZGfJ*R(L*A) + 4ai*A(L} + 807, + 160%
Replicate* Laboratory Random 2 o‘i + ZGf)*R(L*A) 4+ 4G?€*A(L) + SGi*L

ot ator 2 2 2
Replicate Analysl.t(Labmatmy) Random 4 G‘E + 2“_9*;\’@*/4) + 4“_5*/4@)
Day(Labo‘ratory' Analyst) Random 4 a% + 2“_?5)*1\’@*/4) + 6074 a)
Day*Replicate(Laboratory* Analyst) Random 8 0z + 20 e a)
Residual error Random 24 a2
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Statistical Methodology

A method transfer is successful when the originator
and destination laboratories demonstrate equivalent
results.

The test to demonstrate equivalence of the mean
responses between laboratories is the primary
comparisons of interest for the method transfer study
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Statistical Methodology

Consider the hypotheses in terms of the equivalence delta
Ho:lpr— purl = 4; Hy: lpr— prl < A

Hoptpir— pp < =45 Hoi:lir— Ug > A4,
Hoptpir— pp 2 A5 Hgpipir— pp < A

Confidence Interval Approach by Schuirmann, 1987

The (1 —2a)100% confidence interval of ur;— ug is given by
(XT — XR — tl—a,Zn—ZSV Z/n,XT - XR + tl_a’zn_zs\/ Z/n) where n = nr=np
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Equivalence Acceptance Criteria (EAC)

Under H,: the power of the equivalence test can be calculated from a
central t-distribution

A-6 A—6
Drn— (m - tl—a,Zn—Z)'CDZn—Z (m + tl—a,Zn—Z)
where &, (x) is the cumulative | L . |

o not equivalent I 3
probability at x of a central | | |
t-distribution with v degrees not equivalent f———=—— |
of freedom equivalent E I O I E
For a given AMT design and «a level, not equivalent | |_<>_|;
an EAC (A) that ensures desired . . : ; . . . E .
power (1 — B) can be obtained from T e e R B
the power function Average difference between data
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Equivalence Acceptance Criteria (EAC)
EAC can be defined as a function of the

> AMT study design

> allowable mean difference

> method variability

> «a level and

> target power (1 —-p)

Statistics and Decision Sciences

Industry-leading Statistical Expertise



Appropriate Choice of A

01

Scientific
Decision, not
statistical

02

Specific to the
compound,
method and
process

03

Review
development and
historical data

Risk-based
approach if no
historical data

04

Assess in
relation to
specification
bounds

05

Example:
Assay, content
uniformity
acceptance

criteria is +2%




EAC using Historical data



Challenges

* Limited data with proper design
< Limited data with no design/limited design
» Good data with no design/limited design

* No data/no design
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Approaches

Fit a linear mixed model effect accounting for fixed lab effects,
and depending on your design, homogenous random
components due to between-assay and within-assay variability
Yijoy = K+ Li + gy + Eijay

Yijaoy = the i result from the jth assay run at the kth lab

u = overall mean
L; = the fixed effect of the kt" lab,

8= the random effect of the j*h assay run at the k" lab, &;)~N(0,0y),

giji= the residual deviation of the /" result from the jt" assay run at the
kth Iab,eij(k)~N(0, O'g)
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Approaches: Bayesian simulation

- Output: Posterior summaries, prediction interval for the
variability
- Simulation:

- Generate i samples from the mixed model
- For each posterior sample, compute the (1 — a)100% CI of the mean

Nw n

differences given by TR; = ur— Ugp £ Z1_q/2 X \/2 * ("W,i 4+ &)

- Compute the 90% CI with pre-specified probability (say 95%)
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Approaches: Probability of Study design EAC

- Output: probability of study design being able to meet the
acceptance criteria
- Scenario assumptions
- between-assay and within-assay variability based on the AMT design
- True Mean Difference
- Sample size, assays per site and replication in each assay

- Compute estimated probability of study design meeting proposed
acceptance criteria
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Simulated Capillary Isoelectric Focusing Study

Analytical Method: cIEF (Sum of Acidic Peaks)

Data and Design:
- Three labs (Red, Blue, Green)
- 1 Analyst, 2 days, 6 samples per day

Objective:
- Statistical assessment of the equivalence margin based on
historical data

Limitations: No analyst-to-analyst information available
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Equivalence Margin

Sum of Acidic Peaks Equivalence Margin
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Equivalence Margin

- Estimated Probability of Study
design meeting acceptance criteria

Scenario assumptions

- between-assay and within-assay
variability based on the AMT design

- Mean Difference

0.6

i Probability

Equivalence Margin




Conclusion



1

Equivalence
Testing is a
statistical tool
for method
transfer

Setting an
equivalence
margin is
difficult.
Historical data
plays a role.

Take Away

Studies can be
powered if an
equivalence
margin is pre-
specified

4

Risk based
approach and
method
precision should
determine the
number of
samples needed

The criterion is
an assay/
situation

specific

proposal not a

universal truth

27
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