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New Analytical Method Development/Validation
Non-Compendial Method: Non-compendial methods are validated 
according to the principles described under ICH Q2 (R1) document. 
Typical validation characteristics are:

• Specificity
• Linearity
• Accuracy
• Precision (repeatability, intermediate precision and reproducibility)
• Range
• Limits of Detection (LOD) 
• Limits of Quantitation (LOQ)

Analytical Method Validation Compendial Method: Procedures 
used to evaluate a defined characteristic of the drug substance or 
drug product that are legally recognized under 21 USC 501(b) 
(USP/NF). Generally, will need only partial validation i.e., need to be 
verified under actual conditions of use ( USP chapter<1225> and 
1226>).
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Analytical Methods Being Validated

Analytical methods that need to be validated are:
• Lot release assays 
• Stability methods for defining expiration 

dates/holding times
• Assays for significant process related impurities 

(e.g., host cell proteins, residual DNA, protein A, 
etc.)

• Analytical in-process tests 
• Excipient and raw material testing (generally 

compendial)
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Life Cycle Management of Analytical Methods

• Including, but not limited to

– Trend analysis on method performance at regular 
intervals

• to optimize the analytical procedure 

• to revalidate all or a part of the analytical procedure

– Development and validation of a new or alternative 
analytical method

• A new impurity

– Method transfer to a new testing site
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Analytical Method Transfer

• Method Transfer should be managed under an internal 
transfer protocol that details the parameters to be 
evaluated in addition to the predetermined acceptance 
criteria that will be applied to the results.

• A statistically relevant number of test articles should be 
used by the originating and receiving laboratories (e.g., 
same lots of DS and/or DP lots).

• In cases where the transferred analytical method is also 
stability indicating; forced degradation samples or 
samples containing pertinent product-related 
impurities should be analyzed.
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Qualification vs. Validation

• Assay Qualification:

Determining whether an assay is suitable for its 
intended purpose

➢ Limited pre-determined performance criteria

• Assay Validation:

Assuring the assay is suitable for its intended purpose 
on a routine basis 

➢ Pre-defined assay performance criteria
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Analytical Method Transfer Studies

• The purpose of method transfer studies

– To determine if the two laboratories provide comparable 

results across the range of interest.

• If so, then to transfer a fully validated analytical method from 

the originating lab to a new lab (receiving lab)

– Once transferred, the method is suitable for its intended 

use and can be used to ensure process consistency 

and meet product specifications
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Analytical Method Transfer Studies

• How to achieve the goal? 

– Obtaining comparative data from method transfer studies

– Checking the receiving lab’s bias (difference between the 
true value and the mean of the receiving lab)

– Determining success of implementation of the fully validated 
analytical method in the receiving lab
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Key Parameters in Method Transfer Studies

• Mean shift (often incorrectly cited as accuracy)

– Comparing means of two labs 

• Precision(repeatability and Intermediate precision, 
e.g., operators, different days)

– Comparing the standard deviations of two labs

• Bias (accuracy)
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Important Factors in Method Transfer Studies

• Assuming the same type of instrument, from the 
same manufacturer, same reagents, same 
experimental conditions, and same testing 
procedure, we investigate the following factors:

– Operators

– Days

– Runs

– Replicates

– Lots
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Testing Materials

• Is the reference standard appropriate material from 
which comparative data is obtained for method 
transfer studies?

– No

• Since the method is used to ensure process consistency 
and meet product specifications
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Testing Materials

• Multiple lots of a drug product if the assay is used for 
drug releasing tests

• Multiple lots of a drug substance if assay is used for 
measuring the content in drug substance

• Forced degradation samples or samples of a drug 
substance or a drug product containing pertinent 
product-related impurities if the transferred assay is 
used for stability indicating 
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Literature Review: Statistical Analysis

• Many proposals exist, two examples: 
– Significance testing approach 

• Comparing the means of two labs by the p-value of 
rejecting H0: μR=μS

• Comment: This hypothesis will discourage the sponsors 
to use a large sample size and  to obtain more precise 
measurement

– Quality control method

• Checking individual values against the control limit

• Comment: Not quantitative criteria for decision 
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Our Proposal: Equivalence Test for 
Comparing Means of Two Laboratories 

• Denote the means of the response variable of 
interest by  μR and μS , respectively, for the 
receiving laboratory and the sending laboratory.

(Equation 1)

• Here δ is a pre-specified constant, also called an 
equivalence margin.
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Challenge of Setting Equivalence Margin 
for Equivalence Approach

• Fixed margin

– Based on the experts’ knowledge

– Different margin for a different assay 
• 1%, a reasonable margin for HPLC

– Too stringent for bioassay

• 2.5%, a reasonable margin for a specific bioassay
– Too liberal for HPLC

» Wider than specification 2% for drug substance assay

– Challenge: It is hard to define a number for the margin
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Challenge of Setting Equivalence Margin 
for Equivalence Approach

• Non-fixed margin: a function of assay variability
– Unified rule for many assays

– Based on statistical power for rejecting the null hypothesis in the 
equivalence hypothesis test with a limit number of observations (not 
exceeding hundreds)

• All margins sits well within the assay specification
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How to Obtain the Assay Variability

• Long term quality control data 

– Not appropriate, e.g.,

• If there is a stability trend over the time

• If there is a drift from assay instruments over the time

– Only good if there is no other confounding factor except 
operators, days, and runs

• Hard to meet this criteria

• Comparative method transfer studies

– Estimate the assay variability from studies
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Statistical Analysis for The Mean 
Difference of Two Labs

• Hypothesis testing (1):
– H0: μS – μR ≤ - cσS or  μS – μR ≥ cσS

– Ha: - cσS <μS – μR <cσS

• where μS and μR are the mean responses of the sending lab 
and receiving lab, respectively, and c > 0 is the constant.

• Equivalence margin
– cσS

• Value of c

– Determined from power function of rejecting the 
above hypothesis if σS is known



21

Power Function for The Two One-sided 
Tests Procedure

• Let              be the probability of rejecting H0 under Ha in 
Hypothesis testing (1) when σS =σR= σ.

• The power function is: 

– -θ1=θ2=cσS

– n1: # of obs. in receiving lab 

– n2: # of obs. in sending lab

– : normal cumulative function 
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Determination of δ=CσS

C=0.85 is reasonably chosen 

such that we can achieve about 

85% power with a sample size in 

the range 20 to 30 per laboratory.
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An Example: 
Internal Transfer to A New Site

• All equipment moved to the new site

• Personnel transferred to the new site 

• At least 2 lots 

• >2 analysts and >2 days

• Reasonable sample size per lab: ~20-30

– Margin: e.g., 0.85σS

– Power to pass equivalence test is about 85% under no true 
mean difference
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Statistical Analysis for The Mean Difference 
of Two Labs

• Option 1: Treating 0.85       as a constant

– Estimating         from the sending lab

– Define                        and 

– Concluding equivalence criteria is met  if              and               ,  
where         is the 1-α quantile of t-distribution with degrees 
of freedom ν, α is the nominal significance level (e.g., 0.05).

– Inflate both type 1 and 2 error rates
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Statistical Analysis (Continued)

• Option 2:
– Considering 0.85       as a random variable

– Define                                               and 

– Where

– Concluding equivalence criteria is met  if              and               ,  where         
is the 1-α quantile of standard normal distribution, α is the nominal 
significance level (e.g., 0.05).
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Head-to-Head Approach for Comparing 
Precisions Obtained in Two Labs

• Hypothesis H0: σR ≤ σS

– Hypothesis testing: small powers to reject H0 for 

small samples.

• Check the point estimate 

–
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Receiving Lab’s Bias Verification

• Important to check bias since

– the equivalence margin can be large enough such that 90% 
confidence interval in mean differences falls within the 
equivalence margin 

– but the receiving lab’s mean fails the bias criteria
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Case Study #1: Analytical Method Transfer

• Following a change in the drug substance (DS) 
manufacturing process and site change, the SDS-
PAGE method for purity of the DS was transferred 
to new site.

• At the new site a different densitometer was used 
to quantify protein gels. 

• Result on DS lots from the new site with the new 
densitometer showed a decrease in product purity 
for the non-reduced SDS-PAGE assay.
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Case Study #1: Analytical Method Transfer

• To demonstrate that the decrease in product purity was not 
due to the process change the sponsor performed side-by-
side testing as follow:
– DS batches produced by new manufacturing process were tested 

at the previous analytical laboratory site and at the new analytical 
site.

– DS lots from original and new manufacturing process were tested 
at the new analytical site. 

• Results from these side-by-side comparisons showed that the 
apparent decrease in purity was due to the use of the new 
densitometer and not due to change in product quality.
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Case Study #2: Analytical Method Transfer

Sponsor submitted a pre-approval supplement (PAS) for the 
transfer of multiple analytical methods for drug product (DP) 
testing. The following deficiencies were noted in the method 
transfer study:
• It did not include comparison on percent monomer -- a lot 

release and stability specification.
• The method transfer included only one analyst at the 

recipient site.
• The results of the DP lots used to support the transfer of the 

method used to detect impurities were predominantly 
reported as < LOQ. No data were provided to demonstrate 
that LOQ of the transferred method at the recipient site is 
comparable to the original site.
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Case Study #2: Analytical Method Transfer

Recommendations:

• To compare monomer results from both facilities.

• Method transfer should include two operators at 
both sites or provide data from additional testing 
sites to demonstrate that assay is not subject to 
operator bias.

• Include analysis of additional lots with detectable 
impurities. The analysis of spiked samples with 
known amount of impurities could also be used.
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Summary

• Method transfer is one of the of the important aspects of 
life cycle management for analytical methods.

• Comparative method transfer studies should include: 

– assessments of accuracy (bias), mean shift and 
precision

– forced degradation samples or samples containing 
relevant product related impurities (for stability 
indicating assays)

• Statistical analysis is a very important part of the method 
transfer studies. 

• Overall assessment should be considered.
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