Batch Homogeneity Demonstration of Active Pharmaceutical Ingredient Preparation

General Discussion:
This document provides information on demonstrating batch homogeneity of final APIs
(small and large molecules) and critical intermediates

This procedure provides document for performing a homogeneity evaluation in support
of API process validation. The following components of the evaluation are described:

- Materials to be tested

- Selection of test methods for examining homogeneity

- Sampling plan — when to collect samples, from what locations, and the of
samples

- Selecting acceptance criteria for evaluating homogeneity test results.

General Comments

linear scale of the vali batch s1ze)?

Requirements, acceptance criteria, and conclusions for the homogeneity study may be
included in the process validation documents, or may be presented in separate
documentation that is referenced in the validation documents.

Materials to be tested

Homogeneity shall be demonstrated for finished APIs unless otherwise justified
and documented.

The need to show homogeneity of isolated critical intermediates should be
considered on a case-by-case basis depending on how the intermediate is used in
subsequent processing. In general, studying the homogeneity of an intermediate is
of less importance than that of a final
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Method vanabality: replicate esults for Impurity A
deternunations on sample 8 of Batch 101

Determination 1 040
Determination 2 036
Determination 3 0.39
Determination 4 042
Determination 3 044
Determination & 0.39
Mean 0.4000
Standard deviation of Method for 0.0276

[mpurity A

Method variance for Impurity A 0.0007600
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Use of the F-test begins with the assumption of a null hypothesis. Hy: “The vanability of the
sample set 15 not different than the vanability of the method. with 95% confidence.” The 93%
confidence level 15 a standard degree of certamty that 15 widely accepted for evaluations such as
this. The null hypothesis 1s true when the calculated F value, a ratio of variances, 1s less than a
value of Critical F obtamed from a statistical table (or see reference 4 for an on-line resource for
finding Critical F values). using values for a one-tailed test with P = 0.03 (1., probability of 3%
that null hvpothesis 1s not true, which 1s the same as 93% confidence that the null hvpothesis 1s
true).

The F function used for obtamung Critical F values should be based on a one-tailed test, which 1s
appropriate for this application because we are concerned only about values where sample set
variance 15 greater than method variance, and not the mverse sitwation. Thus, m circumstances
where method variance 1s greater than the variance from the sample set being exanmuned, no
calculation of F 1 needed because the sample data shows lttle vaniability, confirming
homogeneity. The Critical F value obtamed from the table 1s also dependent on the number of
“degrees of freedom” from the numerator and denonmunator used to calculate F from the data
being analvzed. The degrees of freedom of each variance deternunation = number of
deternunarions munus 1. Thus, 1if ten data points were used to determune the variance of the
numerator and six data pomts were used to deternune the variance of the denomunator. the
degrees of freedom from the numerator and denommator are nme and five, respectively, and

therefore critical F 15 4772, as obtamed from a statistical table of critical F values for a one-
taled test with P =0.05.
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