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Background

Labelled drug substances are used in the pharmaceutical industry to assess the pharmacokinetic profile or mode of action of a drug substance, in addition to determining release
profiles and metabolism-mediated toxicity. As such, these drugs are often subject to the same specification testing requirements as their unlabelled counterparts, with additional
testing to determine the extent of isotopic labelling. Whilst techniques such as HPLC with radioactivity detectors to determine the extent of labelling in radiolabelled compounds,
defining the labelled extent of cold labelled compounds containing *C, >N or D (?H) can prove problematic owing to a lack of radioactivity and the compounds sharing the same
retention time and UV response as their unlabelled counterparts. The presented case study demonstrates the validation of a method used to assess isotopic purity using LC/QQQ-MS
detection for a compound containing 5-D, manufactured in Almac Sciences. Validation tests included specificity, linearity, accuracy and precision, guantitation limit and solution
stability.
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Validation Results
Limit of Quantification (LOQ) Accuracy Solution Stability
LOQ was established by injecting six replicates of the Accuracy was assessed at 80%, 100% and 120% of the nominal  Solution stability was demonstrated in both unlabelled and
0 ; : . ! . . Qo . .o
100% unlabelled accuracy solution. The USP signal to concentration for the unlabelled compound by comparing the labelled compound solutions at 2-8°C and ambient conditions
noise ratio (S:N) for the smallest unlabelled compound observed relative abundance of each isotope to the theoretical  ©ver aperiod of ~24 hours.
sotope peak was determined in the EIC for each relative abundance. For the unlabelled compound, the absolute difference in

injection (i.e. M+5 isotope, m/z 306.1, 0.05% of theoretical

abundance, >10°). The relative abundance of each compound isotope (m/z 3011 -  Percentage relative abundances of each isotope between T, and

306.1) were within 90% to 110% of the theoretical where the relative 1 (M/z 3011 - m/z 306.1) was <10% where the relative responses to
responses to the base isotope were 21.0%; within 0.2% absolute for ~ the base isotope was 21.0%; within 0.2% absolute for isotopes with

Table 1: Limit of Quantification isotopes with a relative response <1.0% and =0.10%; and within @ relative response <1.0% and 20.10%; and within 0.02% absolute for
Isotope Injection T 0.02% absolute for isotopes with a relative response <0.1% for each  1sotopes with a relative response <0.1%.
(m/2) Number level. For the labelled compound, the absolute difference in percentage
1 36 Precision isotopic enrichments between T, and T, (m/z 301.1 - m/z 306.1) for
5 25 o . . any isotopic enrichment >1.0% did not change by more than 10%.
100% Unlabelled The precision of the method was assessed by analysing solutionsat  For any percentage isotopic enrichment between >0.1 and 1.0%
ecutscy S<1>Iution 2061 > 33 80%, 100% and 120% of the nominal concentration of the labelled  the absolute change was <0.1%.
(Ifg'a) 4 26 compound. The percentage isotopic enrichment for each isotope - , . , .
c - was calculated as per Figure 5. xamples of the solution stability at ambient conditions for both
o . . . . the unlabelled compound and labelled compound are displayed
6 23 The precision (% RSD) for the isotopic enrichment for each isotope below in Table 2 and Table 3.
L at each level (n=3 and n=6) were <10% for isotopes with a . .
Spec|f|c|ty oercentage enrichment >1%; and <I5% for isotopes with a Table 2: Unlabelled Compound Stability at Ambient Temperature
The specificity acceptance of the method was met by percentage enrichment <1% but 20.1% which gave a peak response
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isotope (306.1 m/z, 0.05%) in the blank. were prepared and analysed by a second analyst on a different day 3021 3987661 1826 3709954 1834 05
, , using different reagents. The precision (% RSD) for the isotopic okl 3031 7087751 32.45 6610606 32,68 0.7
* The mono-isotopic mass of both unlabelled (3011 m/z) enrichment for each isotope for the second analyst (n=6) and both Stability [t — — — —
and labelled (3061 m/z) compounds were within analysts at the 100% level (n=12) met the above criteria. Mmeh 061 8249 0.04 7195 0.04 <0.02%"
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+0.50 m/z of their theoretical masses. Table 3: Labelled Compound Stability at Ambient Temperature

« The Iisotopic distributions of both unlabelled and Linearity
labelled compounds were visually concordant with

Linearity of the method was inferred from the assessment on the

. . . . . . . T T %Difference
their theoretical isotopic distributions. 80%, 100% and 120% accuracy samples. i e % meele Fib el
e The retention time of the unlabelled and labelled Enrichment Enrichment Difference
compounds were within £0.5mins of each other in o e e e
the EIC chromatograms. 100% D-5 3021 0.02 0.02 N/A
C';?fe(')'eg y 3031 0.43 0.43 <0.1%*
Stazilil::y 304.1 0.21 0.21 <0.1%*
306.1 96.89 96.86 <0.1%

Conclusion

The assessment of isotopic purity by LC-MS has been practiced for a number of years, however there is little evidence for GMP validated methods which have been demonstrated to
meet the requirements of pre-assigned specifications. In the current study, Almac has integrated a more scrutinous GMP compliant approach which demonstrates that it is possible
to accurately monitor isotopic purity down to levels as low as 0.05% with a robust and repeatable method using LC-QQQ-MS.
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