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Introduction

 Transfers are typically executed per analytical method transfer protocols that 

detail

 The type of analytical method transfer to be executed

 The relevant parameters to be evaluated 

 Acceptance criteria against which the parameters are to be assessed (set a priori )

 Contingency plan for failed transfers 

 No specific guidance exists for setting acceptance criteria especially for 

comparative analytical method transfers 

 A statistical method for establishing comparative testing AMT’s acceptance 

criteria that leverages the historical performance of the transferring laboratory 

(TL) will be presented
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Analytical Method Transfers (AMT)

• Analysis is conducted on samples of the same (API/drug substance or 
drug product batches) by both transferring laboratory (TL)  and receiving 
laboratory (RL)

• Acceptance criteria are outlined in the transfer protocol a priori

• Predetermined test sample size (Transfer Design) at both TL and RL

Comparative Testing

•TL and RL work together in an inter-laboratory validation effort.

•An assessment is conducted, using a transfer protocol, to evaluate relevant 
analytical characteristics per USP <1225> Validation of Compendia Procedures

Co-validation

•RL execute complete or partial validation per USP <1225> Validation of Compendia 
Procedures

Revalidation/Partial 
Revalidation

•USP <1224> Transfer of Analytical ProceduresTransfer Waiver 
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Comparative Testing

Type of 
Transfer

Evaluate TL’s 
Historical 

Performance

Establish AMT 
Design

Establish AMT 
Acceptance 

Criteria
Execute AMT

Leveraged historical data to evaluate TL’s performance

 Span of data should capture relevant sources of variability (and assumes data variability 

is fully representative)

Establish acceptance criteria that for a given design

 Predict a high probability of a successful transfer if RL’s performance is comparable to 

TL’s, and 

 Predict a low probability of a successful transfer if RL performance is dissimilar to TL’s

current and future specification limits need to be considered
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Equivalence Test should be applied, when appropriate,

to asses the similarity of laboratory performances 

𝐻0: 𝜇𝑇𝐿 − 𝜇𝑅𝐿 ≤ −∆ 𝑜𝑟 𝜇𝑇𝐿 − 𝜇𝑅𝐿 ≥ ∆

𝐻𝐴: −∆< 𝜇𝑇𝐿 − 𝜇𝑅𝐿 < ∆

Equivalence Test
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Equivalence Acceptance Criterion

 (0 ± ∆) can be defined as a function of 

 𝜽 (allowable mean difference) 

 𝜎 𝑇𝐿 (historic TL variability) 

 AMT Design i.e. nTL = nRL = n

 α level, and 

 target power (1- β ) at 𝜽
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Equivalence Acceptance Criterion

Confidence Interval Approach (Schuirmann, 1987) 

 The (1 − 2α)100% confidence interval of µ𝑇𝐿 − µ𝑅𝐿 is given by

(  𝑋𝑇𝐿 −  𝑋𝑅𝐿 − 𝑡1−α,2𝑛−2𝑠 2/𝑛,  𝑋𝑇𝐿−  𝑋𝑅𝐿 + 𝑡1−α,2𝑛−2𝑠 2/𝑛)  

where  𝑋𝑇𝐿 −  𝑋𝑅𝐿 is an estimator of µ𝑇𝐿 − µ𝑅𝐿.

 The power of the test is 

𝑃{ −∆ <  𝑋𝑇𝐿 −  𝑋𝑅𝐿 − 𝑡1−α,2𝑛−2𝑠 2/𝑛 and  𝑋𝑇𝐿 −  𝑋𝑅𝐿 + 𝑡1−α,2𝑛−2𝑠 2/𝑛 < ∆| µ𝑇𝐿 − µ𝑅𝐿 = θ}

𝑃{
−Δ−θ

𝑠 2/𝑛
+ 𝑡1−α,2𝑛−2 <

 𝑋𝑇𝐿−  𝑋𝑅𝐿−θ

𝑠 2/𝑛
<

Δ−θ

𝑠 2/𝑛
− 𝑡1−α,2𝑛−2 }
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Equivalence Acceptance Criterion

 Under 𝐻𝐴

 𝑋𝑇𝐿−  𝑋𝑅𝐿−θ

𝑠 2/𝑛
~𝑡2𝑛 −2

 Therefore, the power of the equivalence test can be calculated from a central 

t-distribution

Φ2𝑛−2
Δ−θ

𝑠 2/𝑛
− 𝑡1−α,2𝑛−2 − Φ2𝑛−2

Δ−θ

𝑠 2/𝑛
+ 𝑡1−α,2𝑛−2

where Φ𝑣(𝑥) is the cumulative probability at 𝑥 of a central t-distribution 

with 𝑣 degrees of freedom

 For a given AMT Design (sample size) and α level, an EAC (Δ) that ensures 

desired power (1- β ) at 𝜽 allowable mean shift, can be obtained from the 

power function
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Equivalence Acceptance Criterion

nTL nRL 𝜽 EAC (0 ± Δ)

10 10 0 𝜎𝑇𝐿 0 +/- 1.37 𝜎𝑇𝐿

10 10 0.5 𝜎𝑇𝐿 0 +/- 1.66 𝜎𝑇𝐿

10 10 1 𝜎𝑇𝐿 0 +/- 2.16 𝜎𝑇𝐿

10 10 1.5 𝜎𝑇𝐿 0 +/- 2.66 𝜎𝑇𝐿

15 15 0 𝜎𝑇𝐿 0 +/- 1.10 𝜎𝑇𝐿

15 15 0.5 𝜎𝑇𝐿 0 +/- 1.43 𝜎𝑇𝐿

15 15 1 𝜎𝑇𝐿 0 +/- 1.93 𝜎𝑇𝐿

15 15 1.5 𝜎𝑇𝐿 0 +/- 2.43 𝜎𝑇𝐿

AMT designs and corresponding EAC’s that ensure ≥ 80% power with α = 0.05 

(type I error) at allowable mean shift (𝜽)
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Power Plots (AMT Design = 10 Samples, α = 5%)
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𝜽 = 0𝜎𝑇𝐿, EAC = 0 +/- 1.37𝜎𝑇𝐿 𝜽 = 0.5𝜎𝑇𝐿, EAC = 0 +/- 1.66𝜎𝑇𝐿

𝜽 = 1𝜎𝑇𝐿, EAC = 0 +/- 2.16𝜎𝑇𝐿 𝜽 = 1.5𝜎𝑇𝐿, EAC = 0 +/- 2.66𝜎𝑇𝐿



Specification Consideration

When a shift of up to 

± 𝜃 in the means is 

accepted with high 

probability, the 

proportion of RL’s 

population within 

established 

specification limits 

will vary depending 

on RL’s performance 

Need to establish 

appropriate AMT design-

based EAC to ensure 

that ONLY analytical 

methods with acceptable 

levels of  performances 

at RL, relative to 

established/future 

specifications, are 

transferred  
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Conclusion

 Proposed designs and criteria should warrant a successful 

transfer with very high probability, if TL and RL performances 

are comparable

 Proposed designs and criteria should have low probability of a 

successful transfer, if TL and RL performances are 

unacceptably dissimilar

 Designs and criteria that risk accepting a transfer with relatively 

high probability, if TL and RL performances are dissimilar or 

risk rejecting a transfer with relatively high probability, if TL and 

RL performances are similar, should be avoided 
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Conclusion

 The purpose of the method transfer is to ensure that the 

validated method post-transfer yields results consistent with the 

existing product control strategy. 

 Thus, a method transfer should have no or negligible impact on 

the drug safety, efficacy and quality.  

 Appropriate acceptance criteria and appropriate evaluation of 

AMT results against these criteria are critical to this objective.

 Guard against the unexpected 

 Guard against the unacceptable
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Equivalence Acceptance Criterion

 𝜃 = 0

0± 𝑡1−α,2𝑛−2 + 𝑡
(1−

𝛽

2
),2𝑛−2

𝑠 2/𝑛

 𝜃 ≠ 0

𝜃± 𝑡1−α,2𝑛−2 + 𝑡
(1−

𝛽

2
),2𝑛−2

𝑠 2/𝑛

 Too conservative as it leads to a higher power than desired

 Chow and Liu (2000)

𝜃 ≠ 0

𝜃± 𝑡1−α,2𝑛−2 + 𝑡(1−β),2𝑛−2 𝑠 2/𝑛

 Less conservative but might lead to lower actual power than desired

 Paul Zhang (2003)

Unified formula for 𝜃 = 0 and 𝜃 ≠ 0

𝜃 ± 𝑡1−α,2𝑛−2 + 𝑡1− 1−𝑐 𝛽,2𝑛−2 𝑠 2/𝑛

Where 0 ≤ c≤ ½ 

𝑐 =
1

2
𝑒(−7.06

𝜃
∆
)
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For example, the estimated SD from a sample size of 10 can differ from the 

true SD by 45% with 95% chance

See details in : Robert W. Burnett, CLINICAL CHEMISTRY, Vol. 21, No. 13, 1975

Relationship Between Sample Size and SD
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