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Intro - the IS and its purpose

* Critical role 1n the bioanalytical method performance
* Helps to monitor the method sample processing variability
* Helps to monitor the instrumental analysis performance

* Ensures a reliable analyte quantification

* Corrects for the loss of analyte during sample processing
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Intro - How to choose an IS

Targeted behavior of the IS:

* Similar extraction recovery

* Good 10n1zation response 1n ESI

* Similar chromatographic retention

What are the options?

* Stable Isotopically Labeled (SIL) version of the analyte or
Chlorinated version of the parent molecule
* Analyte analogues
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Intro - Availability

Cost friendly - +
Custom production + +
Commercially available -/+ +
Analytical performance ++ -/+
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Our target protein

* A polypeptide consisting of 34 amino acids

* Mass under 10 kDa= intact polypeptide on LC-MS/MS
* Multiple charged 1onization on ESI

* IS options: SIL peptide/ structural analogue of the peptide

A.Vantcheva, EBF Young Scientists Symposium — March 2019



Method development -

P MC.COMAC MEDICAL

SE CLINICAL DEVELOPM

Initial choice of reference and internal standards

Reference standard 1

U Molecular Weight: XX17.72

U M-Z fragment used: 687->787

[ Best abundance at: 5+, 6+, 7+

L MRM differentiation by a value of 1

Reference standard 2

U Molecular Weight: XX17.5

U M-Z fragment used: 687.1872->787.2046

[ Best abundance at: 6+; 7+

L MRM differentiation by a value greater than 1
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Internal standard 1

O Molecular Weight: XX23.71

0 M-Z fragment used: 688->788
 Best abundance at: 6+, 7+

L MRM differentiation by a value of 1

Internal standard 2

O Molecular Weight: XX43.2

O Deuterated at 4 independent positions

O M-Z fragment used: 691.45->792.75

 Best abundance at: 5+, 6+

1 MRM differentiation by a value greater than 1
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The challenge

Our goal 1s to achieve a proper chromatographic separation of the analyte,
without interferences from the IS contributing to false analyte quantitation.

The result: the RS & IS couple I was not suitable for the analysis due to:

* Large IS interference on the signal of the analyte

* Improper chromatographic separation between the analyte and IS

* A mass difference between the parent and daughter ions of the RS and
IS only by a unit of 1, which compromises the proper separation
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The data says it all - IS spectrum
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The data says it all - RS spectrum

[ 14 RS-V

100
Reference standard 1:
Daughters of 687ES+
2.05e6
787
0[—4—» - —--—-—-—,~—~*~&-=--&—-“h——‘—,.“ e trestsn |t e e ‘ miz
| 500 550 600 650 700 750 800 850 900 950 1000 |

A.Vantcheva, EBF Young Scientists Symposium — March 2019



~ MC.COMAC MEDICAL
EARLY FPHASE CLINICAL DEVELOPFPMENT

Finding a solution - what should I do now?

* Select a new internal standard candidate

* Ensure the origin of its production and the correct peptide sequence

* Preferably select a SIL internal standard corresponding to the analyte
of interest

* Carefully mspect and select the most abundant and reproducible
signal for the daughter fragments as a part of the multicharge

lonization.
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The data says it all - successtul separation
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The Data Says It All - Accuracy and Precision

Table 1. Between-Run Accuracy and Precision Data

LLOQ = 0,019 QC_L =0,050 QC_M =0,100 QC_H =0,375

C [ng/L]

0.0189

0.0192

0.0195

0.0187

0.0189

CV%

d %

-0.53

1.05

2.63

-1.58

-0.53

1.42

C [ng/L]
0.055
0.048
0.058
0.049

0.055
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d %

10.00

-4.00

16.00

-2.00

10.00

791

C [ng/L]
0.102
0.118
0.106
0.097

0.102

d %

2.00

8.00

6.00

-3.00

2.00

4.07

C [ng/L]

0.379

0.401

0.368

0.37

0.379

d %

1.07

6.93

-1.87

-1.33

1.07

3.45
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Conclusions

 Know your analyte well and its expected behavior both
during processing and analysis

* Match your IS to your analyte as precisely as possible

* Consider the sensitivity/capabilities of your equipment
before selecting your standards

* Don't hesitate trying different types of critical reagents
throughout development to find the best match
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