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• Basic Anatomy of a Validation

• Chemical Assay
• Microbiological/ligand-

binding assay



Chemical Assays

• Selectivity
• Accuracy, Precision, Recovery
• Calibration Curves
• Stability
• Principles of method validation and 

establishment
• Specific recommendations for 

validation



Selectivity

• Absence of ‘signal’ or ‘response’ in blank matrix
• At least six sources of matrix (not pooled)
• Impact at LLOQ 

Mb/L-B assays

Endogenous

Metabolites



Accuracy

• Accuracy defined as deviation of mean 
measured from nominal

• Minimum n = 5 determinations per conc.
• Test at min n = 3 levels in ‘range of 

expected conc’s’
• Within ± 15% of nominal (non LLOQ levels)
• Within ± 20% of nominal at LLOQ



Precision

• Precision : reproducibility of measurement 
at a concentration (CV% = S.Dev/Mean x 
100)

• Minimum n = 5 determinations per conc.
• Test at min n = 3 levels in ‘range of 

expected conc’s’
• Within ± 15% of nominal (non LLOQ levels)
• Within ± 20% of nominal at LLOQ



Recovery

• % Measurand that makes it 
through the sample 
preparation process 
(maximum 100%)

• L, M, H – within assay range
• Prepared samples compared 

with ‘pure authentic 
standard)

• No prescribed min. recovery, 
consistent, precise and 
reproducible

Pure authentic STD

Precipitations

Matrix effects



Calibration Curve

• Relationship between concentration and 
detector response

Simplest model

Weighting

Anchoring pts.



Calibration Curve

• Relationship between concentration and 
detector response

n = ‘enough’
f (range)

Blank, and zero 
(double blank
and blank)
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• Simplest model
• Justify weighting 

(paper dealing 
with calculation of 
residuals)

Calibration Curve



Stability Studies
C

ol
le

ct
io

n

P
ro

ce
ss

 (c
en

tr.
, f

re
ez

e)

Tr
an

sf
er

 s
am

pl
es

Th
aw

 a
nd

 a
ss

ay

R
ev

ie
w

 

Q
A

, Q
C

 fi
na

l r
ep

or
t

FT
RT
Long Term
Solution
Extracts

QCsQCs



FT
• Why – samples FT a number of times (re-

assays, etc.)
• How – comparative QC sample FT=0 

compared to sample with multiple FT cycles 

• Thaw, refreeze (12-24 hr), three cycles, 
assay within single batch

• Done on QCs



Short-Term Stability
• Why – Samples might degrade while processing
• How – comparative QCs exposed to lab (4-24 hr) 

with unexposed sample

• Assay within single batch

• Done on QCs
• Decrease only ?



Long-Term Stability
• Why – Samples may degrade over storage life-

cycle
• How – comparative QCs which have been stored* 

compared with freshly prepared QCs

• Stability of QCs demonstrated over interval 
which exceeds the period over which samples 
were stored

• Specific to tube-type and storage temperature



Solution Stability

• Calibrators prepared from stocks – investigate 
stability (IS too)

• How – comparative. ‘Old’ STD solutions 
compared to freshly prepared STD solutions

• Stability of solutions characterised, and use of 
appropriate exp. dates

• Specific to solvent, vessel and temperature



Extract Stability
• Final residue, processed on analytical instrument
• How – compare fresh extracts with ‘old’ extracts 

residing in instrument for extended interval

• Stability of solutions characterised, and use of 
appropriate exp. dates

• Specific to solvent, vessel and temperature



Specifics



Fundamentals

Method Document

Integrity, entire lifecycle

Matrix effects

Validation report



Same matrix (proxy?)

Stability during collection, prior 
if possible

Labile metabolites

Still specific when endog’s and 
metab’s?

Curve pre-defined, appropriate 
to samples?

STDs, 6 – 8, blanks, zero

Dilution test

QCs, judicious, H, M, L

STDs, QCs, a-priori criteria 



Curve min 6 points (daily)

Simplest model, statistically 
justify (residuals)

LLOQ, test 5x, top STD = ULOQ

Test 5x, acc and prec ± 15% 
(LLOQ, ± 25% )

QCs, L, M, H (3x LLOQ, mid, 75% 
of ULOQ)

All values in calc’s, can report 
without outliers (option)

Matrix stability studies



Stability Studies cont.

Re-inject if inst, stoppage

Matrix effects (n = 6)

A-priori criteria



The AAPS Workshop

• L-B assays
• Incurred sample re-

analysis
• Recognition that “QCs 

may not adequately mimic 
study samples”



Incurred samples (Jemal et al)

Analyte introduced into 
plasma
No metabolites

Plasma FT prior to introduction

None of the chemistry associated 
with red blood cells

Analyte introduced into living 
system
Metabolites (known and unknown)

Fresh in vivo introduction

Enzymes, binding, etc



Revisit

• Putative MS scans
• Method transfer
• FT
• RT
• Extract stability
• LTFSS



Remarks

• No need for wholesale re-think, in most 
cases, QC mimic is adequate

• CI sample analysis is prudent (revisit FT, 
RT, etc)

• CI repeat assays likely to appear new 
guidance

• Tricky in a modular system (clinical and 
lab facility separate – disconnect)

• Q-Pharm has a fit-for-purpose procedure 
in place, discuss afterwards if desired



Questions


