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Paragraph from ICH M10 (3.2.8; 383 – 391 & 
4.2.7; 786-794)

Ø Stability evaluations should be carried out to ensure that every step taken during sample 
preparation, processing and analysis as well as the storage conditions used do not affect 
the concentration of the analyte. 

Ø The storage and analytical conditions applied to the stability tests, such as the sample 
storage times and temperatures, sample matrix, anticoagulant and container materials, 
should reflect those used for the study samples. Reference to data published in the 
literature is not considered sufficient. Validation of storage periods should be performed 
on stability QCs that have been stored for a time that is equal to or longer than the study 
sample storage periods.
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Paragraph from ICH M10 (3.2.8; 392 – 402)

Ø Stability of the analyte in the studied matrix is evaluated using low and high concentration stability 
QCs. Aliquots of the low and high stability QCs are analysed at time zero and after the applied storage 
conditions that are to be evaluated. A minimum of three stability QCs should be prepared and 
analysed per concentration level/storage condition/timepoint. 

Ø The stability QCs are analysed against a calibration curve, obtained from freshly spiked calibration 
standards in a run with its corresponding freshly prepared QCs or QCs for which stability has been 
proven. The mean concentration at each QC level should be within ±15% of the nominal 
concentration. If the concentrations of the study samples are consistently higher than the ULOQ of the 
calibration range, the concentration of the high stability QC should be adjusted to reflect these higher 
concentrations. It is recognised that this may not be possible in nonclinical studies due to solubility 
limitations

5



Paragraph from ICH M10 (4.2.7; 795 - 809)

Ø Stability of the analyte in the studied matrix is evaluated using low and high concentration stability 
QCs. Aliquots of the low and high stability QCs are analysed at time zero and after the applied storage 
conditions that are to be evaluated. A minimum of three stability QCs should be prepared and 
analysed per concentration level/storage condition/timepoint. 

Ø The stability QCs are analysed against a calibration curve, obtained from freshly spiked calibration 
standards in a run with its corresponding freshly prepared QCs or QCs for which stability has been 
proven. While the use of freshly prepared calibration standards and QCs is the preferred approach, it 
is recognised that in some cases, for macromolecules, it may be necessary to freeze them overnight. 
In such cases, valid justification should be provided and freeze-thaw stability demonstrated. The mean
concentration at each QC level should be within ±20% of the nominal concentration. 

Ø Since sample dilution may be required for many LBA assays due to a narrow calibration range, the 
concentrations of the study samples may be consistently higher than the ULOQ of the calibration 
curve. If this is the case, the concentration of the stability QCs should be adjusted, considering the 
applied sample dilution, to represent the actual sample concentration range.
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HC Regulatory Position

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

Ø Analysis of replicates from single 
sample is not acceptable.

Ø Must be done by analysis of at least 
3 separate samples.

Ø HC consider validation deficient and 
retrospective.



Reminder of Key Scientific Definitions

8

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).



Changes to current guidance summary
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Parameter EMA FDA MHLW ICH M10

Experiments • Freeze/thaw
• Short-term
• Long-term

• Freeze/thaw
• Short-term
• Long-term

• Freeze/thaw
• Short-term
• Long-term

• Freeze/thaw
• Short-term
• Long-term

Levels LQC & HQC LQC & HQC LQC & HQC LQC & HQC

Number/level Not specified 3 3 3 

Measure at T0 Not specified Not specified Yes Yes

Type Not specified Replicates Replicates Not defined

Calibrators Fresh Fresh* Not specified Fresh*

Acceptance Mean Accuracy 
± 15% (± 20%) 
theoretical

Mean Accuracy 
± 15% (± 20%) 
theoretical

Mean Accuracy 
± 15% (± 20%) 
theoretical

Mean Accuracy 
± 15% (± 20%) 
theoretical

‘three stability QCs’ 

* In some cases (e.g. macromolecules), it may be necessary to freeze overnight.  In such cases, valid justification and 
demonstration of freeze/thaw stability should be provided



EBF position
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Ø One ‘sample’ prepared at each drug level 
(QCL & QCH).

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

Ø Replicates (≥ 3) analysed from aliquot.
Ø Fresh calibration and QC control.
Ø Mean bias within ± 15% (for 

chromatographic) and ± 20% (for LBA) of 
nominal drug concentration.

Ø Multiple ‘samples’ will increase cost, 
potentially require more matrix (unethical) 
and will not improve data quality

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



Feedback from EBF & Delegates
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It is not clear what "prepared" 
means. QCs should be prepared in 
bulk. Rephrase the last sentence 
so that it reads: "A minimum of 
three stability QCs should be stored 
and analysed per concentration 
level/storage condition/timepoint"

Precision (%CV) should 
be also considered for 
acceptance criteria; add 
criteria for precision. 

Suggest to change last sentence 
to: A minimum of three stability 
QCs should be analysed
(preparation and storage of a 
single QC aliquot should suffice)

"A minimum of three stability QCs should 
be prepared and analysed " . Do we 
mean "A minimum of three containers 
should be stored and analysed per 
concentration" ? 

Wouldn't it make sense to define 
"low" and "high" like in the EMA 
guideline (3x LLOQ and close to 
the ULOQ)? 

Plenty of data to show that we don't 
need 3 individually stored QC tubes 
for this assessment. No need to 
generate extra data. FDA has also 
presented that it isn't needed. 

Plenty of data to show that 
we don't need 3 individually 
stored QC tubes for this 
assessment. 

873 - 874. This should not be 3 
individually prepared and stored 
QCs in 3 different tubes, which is a 
wasteful practice and does not 
address the stabilty aspect. 



Suggested comment to EMA/EWG
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Final recommendation from this 
presentation, which combines the original 

recommendation enhanced with the 
discussions from the panel discussions 
during the meeting, are captured in the 

summary slide deck: Recommendations 
from the EBF Spring FW 2019
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