SUPPLEMENT TO CHAPTER 10:  PHARMACEUTICAL PRODUCTS

A More Complex Stability Study. A typical formulation stability study, submitted in the dossier for market approval, may involve multiple factors. For example, one such study included

· Three product strengths (50, 75 and 100mg)

· Three batches for each product strength (“nested” within product strengths)

· Three bottles sizes (50, 100 and 500 tablets per bottle)

Stability assessments are to be conducted at eight different times (0, 3, 6, 9, 12, 18, 24 and 36 months).

Doing evaluations for each product strength, bottle size, and batch combination at each assessment time (i.e., a full factorial scheme) often leads to a larger experiment than desired. Thus, a way to reduce the size of the experiment, such as by a fractional factorial experiment, is sought. The ICH and FDA have, in fact, approved the use of two approaches for reducing the size of the experiment, and refer to these as “bracketing” and “matrixing,” respectively.

Bracketing involves running only the extremes of the quantitative variables. Thus, instead of conducting tests for all nine combinations of product strength and bottle size, one would conduct tests at only the four combinations involving the combinations of 50 and 100mg strength and 50- and 500-tablet bottle size (perhaps, also adding the “center point” condition of 75 mg product strength and 250 tablets per bottle).

Matrixing may involve running all 27 combinations of product strength, batch and bottle size, or running just a fraction of these combinations, such as the two-thirds fractional factorial scheme shown in Table 1. In addition, although samples are taken at all eight stability times, measurements may be taken at only a subset of these times for each combination. The samples at the other times, at which measurements are not initially taken, are placed into cold storage for possible later measurement, should these be needed.

	Table 1: Example of a Matrixing Design

	Strength
	50 mg
	75 mg
	100 mg

	Batch
	A
	B
	C
	A
	B
	C
	A
	B
	C

	Container Size
	50 count bottle
	T1
	T2
	
	
	T1
	T2
	T2
	
	T1

	
	100 count bottle
	
	T1
	T2
	T2
	
	T1
	T1
	T2
	

	
	500 count bottle
	T2
	
	T1
	T1
	T2
	
	
	T1
	T2

	Key:
T1 and T2 represent the subset of tested time points (e.g., T1 = 0, 6, 12, 24, & 36 months, and T2 = 0, 3, 9, 18, & 36 months)


Bracketing and matrixing need, as in the example, to be conducted so as to maintain the statistical balance of the test plan and provide the desired effect estimates.





































