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Background

• Peptide compound in development

• Rat, dog, mouse and rabbit LCMS assay validated and 
several regulated toxicology studies performed

• All animal PK data as expected and predicted by modelling

• Project progressed into clinical development

The project



The clinical assay

• Matrix: Human K2EDTA plasma

• Protein precipitation (1:5 plasma:MeOH) - dilute 
supernatant 1:1 with H2O (1% FA)

• Analysis: Injection volume 25µL, 5 min gradient, MRM 
(Shimadzu Nexera LC and Sciex API6500 with Selexion)

• Stable isotope labelled internal standard

LCMS assay



The clinical assay

Validation run - example



Issues and investigation

Clinical results (SD)

ISR – all fine

t½ ≈1 week



Issues and investigation

Validation and further testing

• ISR - ok
• Six individuals – ok
• Full blood stability: 4 hours (lab manual max 30 min)
• Haemolysis - no effect
• Internal standard - not fluctuating
• Freeze/thaw stability – 3 cycles validated
• Lipeamic samples – no effect
• Samples drawn in wrong tubes – not likely (Calcium 

content measured in the sample (K2EDTA will remove 
the Calcium in plasma)



Issues and investigation

• Insufficient trained personnel

Investigation



Issues and investigation

Investigation
Sampling technician Processing technician

No correlation….

XXX YYY ZZZ XXX YYY ZZZ



Issues and investigation

Investigation

• Insufficient trained personnel?

• Two experts visited clinical site to observe the blood 
sampling process:
• 24 h clinic 
• Day clinic 

No deviating processes observed



Issues and investigation

Further investigation of assay

• Room temperature storage prior to centrifugation –
no effect

• Centrifugation at 1500 g instead of 2000 g – no effect
• Centrifugation at room temperature instead of 4 ◦C –

no effect
• IS added with the organic for precipitation or prior to 

precipitation with longer time to equilibrate – no 
effect



Issues and investigation

Further investigation of assay

• Alternative assay – discovery HRMS method tested



Validated 
assay

Discovery
HRMS 
assay



Issues and investigation

Further investigation of assay

• Alternative assay – discovery HRMS method tested

• Explorative ELISA assay tested – similar results



Issues and investigation

Further investigation 

Unknown

No unknown

YES!



Issues and investigation

Further investigation of assay

• Discovery HRMS method also detects the unknown in 
the samples with unexpected low results.

• Needle cover and caps on EDTA tubes extracted –
nothing identical to the unknown could be extracted.



Issues and investigation

Further investigation of assay

• Subjective exclusion of results with unknown in 
chromatograms.

It is a profile….



Issues and investigation

The unknown

Ahrg!
It is also in the 
placebo samples

Metabolite!



Issues and investigation

Further investigation of assay

• What does the unknown do?
• Is it degrading my drug?
• Trend observed, but not consistent – the larger 

unknown the less drug in samples

• Standard addition experiment.
• 94-103 % of the added drug is recovered in all 

samples, with or without the unknown



Issues and investigation

Further investigation of assay

• Dilution (parallelism) experiment.

• Selected samples diluted 5 or 10 times

• No effect of dilution when result corrected for dilution



Issues and investigation

Further investigation of assay

• Is the drug in the pellet from the full blood 
centrifugation?

• No correlation with pellet content of drug and plasma 
concentration



Issues and investigation

Further investigation of assay

• Stasis/tornique time? 

• Clinical site is asked to record the stasis/tornique
time for a selection of subjects

• New metabolites in low result samples?



Further investigation of assay
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Issues and investigation

Further investigation of assay

• Plasmin? Released by stasis/tornique

• New 1 + 2 + 4 is formed in both experiments!

• Drug incubated in solution and in 3% HSA with 
plasmin



Issues and investigation

Further investigation of assay

• Fresh blood experiments.
• Three volunteers

• Sampled short stasis time on one arm
• Long stasis time on other arm

• Both blood samples spiked with drug and analysed 
(i.e. you are your own control).

• One subject – no effect
• Two subjects – 10-17 % degradation of drug



Issues and investigation

Further investigation of assay

• Degradation must be stopped!
• Sampling tubes changed

• 3 subjects collected in BD P800 K2EDTA tubes with 
protease inhibitors

• 6 subjects collected in traditional K2EDTA tubes



The solution

Further investigation of assay

YES!!!!
1.5 years later



The solution



29PowerPoint toolbox Date



Acknowledgement

Acknowledgement

• Tine Skou Huneck
• Development Bioanalysis LCMS group
• Luise Gram Schleiss
• Christian Fogt Hjorth
• Kim Grimstrup Madsen
• Lene Andersen
• Marianne Fjording
• Hans Helleberg
• Lauge Schäffer



Questions


