The simplified story

Statistical analysis of stability data = Look at the drug product for a long period of
o time

= Measure the level of an interesting
parameter at several time points
= See if it changes over time

[ After expiration, is it
i still okay fo drink the milk?
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Simple linear model Analysis of more that one batch

= Y = the measured parameter (e.g. %assay, pH)
= T = time (typically measure in months)

= Usually, data from one batch is not enough -

= Model: Y=g +p3-T+e in most cases we need 3 batches
= We can analyze each batch separately, but
then we must consider the worst case
scenario
= Also, the variability in a single batch is large
w compared to the variability in a larger
B L B e e Sample
The complicated story Model for testing poolability

Y = the measured parameter (e.g. %assay, pH)
T = time (typically measure in months)

= Receive stability data from a few batches -
= B = the batch

= Determine if the data from the various
batches can be pooled together

= If yes, analyze the pooled data

B*T = batch and time interaction
Model: Y =4+5,-T+f,-B+L5,-T-B+¢
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How to test for poolability

= If interaction term is significant, data cannot be
pooled

= If interaction term is not significant...
= If batch is significant, then it must remain in the model
= Otherwise, data can be pooled completely

Each of these tests should be conducted using a
significance level of 0.25 to compensate for the expected
low power of the design due to the relatively limited sample
size in a typical formal stability study

Specification checking

= For an attribute known to decrease with time, the
lower one-sided 95 percent confidence limit should
be compared to the acceptance criterion

= For an attribute known to increase with time, the
upper one-sided 95 percent confidence limit should
be compared to the acceptance criterion

= For an attribute that can either increase or
decrease, or whose direction of change is not
known, two-sided 95 percent confidence limits
should be calculated and compared to the upper
and lower acceptance criteria

Example 1 - poolability test

o s e s 1z 18 18 oz oz oz 30 3 s

B

Source DF| TypeIN 55| Mean Squaze| F Value | Pr>F
Baich 2| LOTIOSNGS [ 05354017 0.77| 0482
Month. 1| 2812970809 [ 2212970809 | 4020 | =.0001

Monih*Baich | 2| 056687516 | 028343758 041 046740

Example 1 - Analysis

Source | DF | Type II S5 | Mean Square | F Value | Pr=F
Month [ 1| 28.12979509 | 28.1207980% | 35.27| =.0001

Standard
Parameier Estimaie Error | t Value | Pr= |i|
Intercept | 99.86365365 | 0.30327273 | 320.20 | <.0001
Month 0.09757444 | 0.01543002 5.94| <.0001

Example 1 - Specification checking

Example 2 - poolability test

TV-777 bazen #9@, See; eeeC

Sourea DF| Type M85 | Mean Square| F value [ pr> ¥
Batuh 2| 438866227 | 2L7923L13 | 3L15 [ <0001
Manth 1| 281207800 | 2812979809 | 4020 | <0001

MonthBatch | 2| 058687516 o02843me8|  0.41] s
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Example 2 - Analysis

Example 2 - Specification checking

Source | DF | Type I §S | Mean Square | F Value | Pr>F s
Batch | 2 123.1086280 | 615543140 | 94.60 | <0001
Month | 1[ 28.1207981| 28.1207981| 43.23 | =.0001
Standard
Parameier | Estimaie Exror | + Value | Pr= |i]
Iniercept | 100.2092510 | B | 0.37014556 | 270.73 | <.0001
Batch A | -3.4686325 |B|0.43117638 | -8.04| =.0001 B
Bawh B | 24318404 |B|0.43117638 | 5.64| <.0001 "
Bawh C| 0.0000000 | B . . . . Lo
Month 0.0075744| | 0.01484027 |  6.57 | <.0001 Honeh

Example 3 - poolability test

March

. eee, see,

oo,

Souree DF| Type I 55 | Mean Square | F Vahua | Pr=F
Baich 2| 43.58566227 | 2LTOIEILII|  3LIS| <0001
Month. 1| 00IT38277| 0ITENTT( 0402|0876
Mon#itBatch | 2| 1X87330090 | 683565045 |  991| 0.0018

Example 3 - Analysis

PR
[Soure| DF] Tope 15 e sicae] v P |
[tonts | 1| sowtous|_sowmtoms| _a7s| osent|

I
[ S| DF | Tope 5] 1o e F v Pe- ]
[fonts| 1| sa00m1|_cawoams| 1am | osm)|

. - Standard

- e, Parameier|  Estimale|  Error |« Vale | Pro Parometer|  Estimake|  Ercor|tVake | ProH

u g —————— e Inmopt | 12178 | 0150200 | 24629 | <001

T e e Month | 003Q1718| 0036379 | 2.8 | 00811 Month o379 | sozzszrs0 | -3 [ 0010
T e

[Soure] D] Tope 155 e e V] 2%
[ont | 1] oa@i01]_oaesrm| oz 0zom]|

Standard
Parmews|  Etimat|  Esror|tVahe | Prs 1y

Inercept | 1002902948 | 021123473 | 47478 | <0001

Month | -00081559 | 0011440 | 0.71| 05079

Guidelines and references

Example 2 - Specification checking

= EP Chapter 5.3
= USPC General Chapter <111>
= Statistics in the Pharmaceutical Industry: Ch. 3
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