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Samples, aliquots and replicates
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ØAmbiguity exists within current guidelines 
(and interpretation by industry)
– FDA BMV (2001); 3 aliquots for FT, bench-top and long-term 

stability.
– EMA BMV (2012); does not specify either aliquots or replicates

for stability testing.
– MHLW BMV (2013) Stability is evaluated by at least 3 replicates

per concentration level.
– CC-V workshop report (2014); ‘Matrix related stability 

assessments should be conducted with at least three replicates
at both the high and low concentrations within the validated 
range of the assay’.

– GBC A6 Stability Team (AAPS 16(3) 2014, 392-399); ‘A 
sufficient number of replicates should be performed to obtain a 
reliable average result for any stability assessment’.



HC Regulatory Position
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Ø Long-term, Free/thaw 
& bench-top stability.

ØAnalysis of replicates 
from single sample is 
not acceptable.

ØMust be done by 
analysis of at least 3 
separate samples.

ØHC consider validation 
deficient and 
retrospective.



Definitions
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Ø Sample – a small quantity (of something) from 
which the general quality (of the whole) may be 
inferred

Ø Aliquot - In analytical chemistry, the term aliquot is 
generally used to define any representative portion 
of the sample.

Ø Replicate Analysis or Measurement - The repeated
analysis or measurement of the variable of interest 
performed as identically as possible.

Ø Replicate analyses are used to assess analytical or 
measurement variance and reduce uncertainty of 
measurement (UM).
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Samples, aliquots and replicates
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Ø Experimental design is dependent on investigation
– Does drug concentration change when stored frozen in human 

plasma? (hypothesis; it changes, null-hypothesis; it does not 
change).

Ø What are the variables?
– Dependent variable (what we measure); drug concentration.
– Independent variables; temperature (x ± y°C) and time (x ± y 

hours).
– Other experimental variables; analytical method, matrix 

(including anticoagulant), tube type, etc. (controlled).
Ø What else?

– There is an uncertainty of measurement (UM) associated with 
the analysis (≤ +/-15% for SMOL and ≤ +/-20% for LBA ).
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Samples, aliquots and replicates
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ØReplicate analysis will reduce uncertainty of 
measurement but will not increase the number 
of independent measurements.

Blank	matrix	+	analyte
(n=1	sample)

One	tube	(aliquot)

Storage

Three	measured	values

Blank	matrix	+	analyte
(n=1	sample)

Three	tubes	(aliquots)

Storage

Three	measured	values

AnalysisReplicate	
analysis



Recommendation
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Ø One ‘sample’ prepared at each 
drug level (i.e. QCL & QCH).

Ø Single aliquot subjected to test 
condition (temp/time)

Ø Replicates (≥ 3) analysed from 
aliquot.

Ø Fresh calibration (for long-term 
frozen stability testing) and QC 
control.

Ø Mean bias within ± 15% (for 
chromatographic) and ± 20% (for 
LBA) of nominal drug 
concentration.

Ø Multiple ‘tubes’ will increase cost, 
potentially require more matrix 
(unethical) and will not improve 
data quality
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Summary
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Ø Stability tests should support study samples 
(collection, transport, storage and analysis)
– Long-term frozen
– Matrix bench-top
– Freeze/thaw

Ø Design testing such that dependent variable, 
independent variables and experimental variables 
are defined and controlled

Ø A single sample (with replicate analysis) is sufficient 
for each stability assessment at each concentration.
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‘It is not enough to do your best; you must know what to do, 
and then do your best’ - W. Edwards Deming
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