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Abstract

Ataxia-telangiectasia mutated and Rad3-related (ATR) is master regulator of the DNA-

damage response that, through multiple mechanisms, can promote cancer cell survival in 

response to replication stress from sources including chemotherapy and radiation. Elimusertib 

(BAY-1895344) is an orally available small molecule ATR inhibitor currently in preclinical 

and clinical development for cancer treatment. To support these studies and define elimusertib 

pharmacokinetics, we developed a high-performance liquid chromatography mass spectrometry 

method for its quantitation. A 50 μL volume of plasma was subjected to acetonitrile protein 

precipitation, followed by chromatographic separation using a Phenomenex Polar-RP column (4 

μm, 2 x 50 mm) and a gradient mobile phase consisting of 0.1% formic acid in acetonitrile 

and water, during a 7 minute run time. Mass spectrometric detection was achieved using a 

SCIEX 4000 triple-stage mass spectrometer with electrospray positive-mode ionization. With a 

stable isotopic internal standard, the assay was linear from 30 to 5,000 ng/mL and proved to be 

both accurate (93.5-108.2%) and precise (<6.3 %CV) fulfilling criteria from the Food and Drug 

Administration (FDA) guidance on bioanalytical method validation. This LC-MS/MS assay will 

support several ongoing clinical studies by defining elimusertib pharmacokinetics.
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1 Introduction

Ataxia telangiectasia and Rad3-related (ATR) is an apical serine/threonine kinase that 

initiates and regulates the cellular DNA damage response (DDR) (Awasthi, et al. 2015, Li, et 

al. 2016, Qiu, et al. 2018, Smith, et al. 2010). DNA damage and replication stress, caused by 

sources including genomic instability in cancer cells or by cytotoxic cancer treatments, can 

result in single-strand breaks (SSB) which are recognized by ATR and allow its activation 

by phosphorylation (Awasthi, et al. 2015, Bouwman and Jonkers 2012). Signaling cascades 

initiated by activated ATR initiates several pathways that ultimately promote cell survival 

by limiting further damage and prevent premature cellular division that can result in mitotic 

catastrophe and cell death (Canman 2001). Several mechanisms are involved in this process 

including stabilization of replication forks and direct activation of Chk1, which can induce 

cell-cycle arrest (Smith, et al. 2010). Ultimately, ATR allows cells the ability to survive the 

stressors of unstable genomes and cancer treatment, and as a result has become an attractive 

therapeutic target for pharmacological inhibition (Cheung-Ong, et al. 2013, Gourley, et al. 

2019, Reaper, et al. 2011).

Although none of these agents, collectively referred to as ATR inhibitors (ATRi), are 

currently approved by regulatory agencies, several are in various phases of clinical 

development including ceralasertib (AZD6738) by AstraZeneca, berzosertib (M6620, 

VX-970), M1774 and M4344 by EMD Serono, and elimusertib by Bayer (Dillon, et al. 

2018, Mei, et al. 2019, Yap, et al. 2020a). ATRi are commonly studied in combination 

with a primary DNA damaging agent, including chemotherapies and radiotherapy, in an 

effort to enhance the effects of the cytotoxic. Preclinical studies have shown that in 

cancers with defects in DDR components, in particular ATM (ataxia telangiectasia mutated), 

ATRi monotherapy could produce synthetic lethality (Dunne, et al. 2017, Middleton, et 

al. 2018, Toledo, et al. 2011, Yap, et al. 2020b). ATRi have also been used preclinically 

as pharmacological probes to investigate the role ATR plays in cancer development and 

maintenance as well as the understanding how it functions in response to DNA damage 

by chemotherapies and radiation (Kwok, et al. 2016, Kwok, et al. 2015, Vendetti, et al. 

2018, Vendetti, et al. 2017). ATR also appears to have a role in the immunological response 

to cancer treatment and ATRi can enhance CD8+ T cell antitumor responses following 

conformal radiation, (Dillon, et al. 2019, McLaughlin, et al. 2020, Sheng, et al. 2020, Sun, 

et al. 2018, Vendetti, et al. 2018). In an increasingly crowded ATRi class, methods to 

accurately characterize the pharmacokinetics, drug-drug interactions and exposure-response 

relationships are important to distinguish the various ATRi as well a to support their safe and 

effective development (Alavijeh and Palmer 2004, Singh 2006).

Elimusertib is a potent orally available ATRi that has entered clinical development with 

the results of a Phase 1 first-in-human clinical trial being recently reported and several 

preclinical studies demonstrating effectiveness as a monotherapy or as part of a combination 

regimen in several tumor cell lines (Lucking, et al. 2020, Wengner, et al. 2020, Yap, 

et al. 2020b). These reports describe the clinical and preclinical PK of elimusertib but 

the analytical methods description are limited in a manner not allowing replication. To 

support both future clinical trials of elimusertib, a simple, accurate, and precise liquid 

chromatography-tandem mass spectroscopy (LC-MS/MS) assay for quantitating elimusertib 
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in human plasma was developed and validated according to the FDA Bioanalytical Method 

Validation Guidance (U.S. Department of Health and Human Services Food and Drug 

Administration 2018). Assay application was demonstrated with a patient samples from an 

ongoing clinical trial (NCT04535401) investigating elimusertib combined with FOLFIRI 

(irinotecan, fluorouracil, and leucovorin). The assay described here is supporting multiple 

NCI sponsored clinical trials of elimusertib and will the continued development of this novel 

cancer treatment.

2 Experimental

2.1 Chemicals and reagents

Elimusertib (99.9% D0/(D4+D0); 100.1% purity) and [13C,2H3]-elimusertib (IS, (99.9% 

D4/(D4+D0))) were manufactured and provided by Bayer (Leverkusen, Germany), see 

Suppl.Fig. 1A and B for structures. Acetonitrile and water (all HPLC grade) were purchased 

from Fisher Scientific (Fairlawn, NJ, USA). Dimethyl sulfoxide and formic acid were 

purchased from Sigma-Aldrich (St. Louis, MO, USA). Control EDTA and heparinized 

human plasma was purchased from Lampire Biological Laboratories (Pipersville, PA, USA). 

Nitrogen for mass spectrometric applications was purified with a nitrogen generator (Parker 

Balston, Haverhill, MA, USA).

2.2 Chromatography

The LC system consisted of an Agilent (Palo Alto, CA, USA) 1200 SL autosampler and 

binary pump flowing into a Phenomenex (Torrance, CA USA) Synergi Polar-RP 80Å (4 

μm, 50 x 2.0 mm) column using a gradient style elution program. Needle wash consisted 

of acetonitrile:isopropanol:acetone (40:40:20, v/v/v). Mobile phase solvent A consisted of 

0.1% formic acid in water and mobile phase solvent B consisted of 0.1% formic acid in 

acetonitrile. The initial mobile phase composition was 90% solvent A and 10% solvent B. 

From 0 to 3.0 min, at a 0.5 mL/min flow rate, solvent A was decreased to 5% and conditions 

held until 3.1 min. Between 3.1 and 5.0 min, solvent A was maintained at 5% and the 

flowrate increased to 1.0 mL/min and held constant until 5.1 min, followed by a return to the 

initial composition at a flow rate of 1.0 mL/min until 7.0 min. The total run time was 7 min 

with an injection volume of 2 μL, resulting in a retention time of 2.17 min. Between 0 to 1 

min and 3 to 7 min the HPLC flow was diverted to waste.

2.3 Mass spectrometry

Detection was accomplished with a SCIEX 4000 hybrid linear ion trap tandem mass 

spectrometer (Framingham, MA) utilizing electrospray ionization in positive-ion multiple 

reaction monitoring (MRM) mode. The settings of the mass spectrometer in positive mode 

scanning parameters were as follows: curtain gas 40, IS voltage 5000 V, probe temperature 

550 °C, GS1 40, GS2 40, DP of 50 V, EP of 40 V, CE of 50 V, and an exit potential of 15 

V. The temperature of the autosampler was 4 °C. The MRM m/z transitions monitored were: 

376.3>318.2 (quantitative) and 376.3>277.3 (qualitative) for elimusertib and 380.3>322.2 

for [13C, 2H3]-elimusertib. Control of the LC system and mass spectrometer as well as data 

collection was accomplished with Analyst software (version 1.6.2).
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2.4 Preparation of calibration standards and quality control samples

Stock solutions of elimusertib and [13C,2H3]-elimusertib were created by dissolving 1 

mg/mL in DMSO and sequential dilution into working stocks of 0.1 mg/mL DMSO and 

storing all solutions at −80 °C. On the day of the assay, elimusertib working stock was 

diluted in 10-fold steps in DMSO to obtain 10 and 1 μg/mL solutions. These solutions 

were diluted in human plasma to produce the following elimusertib concentrations: 30, 50, 

100, 300, 500, 1,000, 3,000 and 5,000 ng/mL. For each calibration series, zero and blank 

samples were also prepared from control plasma. Quality control (QC) stock solutions were 

prepared independently and stored at −80 °C. These solutions were diluted in human plasma 

to produce the following QC samples of either: Lower Limit of Quantitation (LLOQ) 30 

ng/mL, QC Low (QCL) 40 ng/mL; QC Mid (QCM) 200 ng/mL, and QC High (QCH) 4,000 

ng/mL. On the day of the assay, [13C,2H3]-elimusertib was diluted to 1 μg/mL in DMSO as 

an IS working stock. The maximum composition of DMSO in calibration standards and QCs 

was ≤ 5%.

2.5 Sample preparation

A volume of 50 μL of the standard, QC, or sample plasma was pipetted into a microfuge 

tube and 10 μL 0.001 mg/mL [13C,2H3]-elimusertib was added. A total of 200 μL of 

acetonitrile was then added followed by vortexing for 1 min on a Vortex Genie-2 set at 

10 (Model G-560 Scientific Industries, Bohemia, NY, USA). Samples were centrifuged at 

13,500 × g at room temperature for 5 min. Supernatants were transferred to autosampler 

vials followed by injection of 2 μL into the LC-MS/MS system.

2.6 Validation procedures

2.6.1 Calibration curve and lower limit of quantitation (LLOQ)—Calibration 

standards and blanks were prepared in human potassium EDTA plasma (see paragraph 2.4 

and 2.5) and analyzed in triplicate to establish the calibration range with acceptable accuracy 

and precision.

2.6.2 Accuracy and precision—The accuracy and precision of the assay were 

determined by analyzing samples in human EDTA plasma at the LLOQ, QCL, QCM, and 

QCH concentrations in 6 replicates each in 3 analytical runs, together with independently 

prepared, triplicate calibration curves.

2.6.3 Selectivity and specificity—To investigate whether endogenous matrix 

constituents interfered with the assay, six individual batches of control, drug-free human 

EDTA plasma were processed and analyzed according to the described procedure. 

Responses of analytes at the LLOQ concentrations were compared with the response of 

the blank samples. The crosstalk of elimusertib into the IS signal, and vice versa, were 

characterized by monitoring MRM channels of separately spiked samples of 50,000 ng/mL 

elimusertib or IS and quantitating the response in the other channel. Because elimusertib is 

being studied in combination with several other chemotherapeutics, we evaluated the impact 

of 5-fluorouracil (10,000 ng/mL), irinotecan (2,000 ng/mL), gemcitabine (10,000 ng/mL), 

dFdU (50,000 ng/mL), and topotecan (1,000 ng/mL) on the quantitation of elimusertib QCM 

samples (N=5), and their response in blank samples.
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Carry-over was assessed by separately injecting plasma samples with 5,000 ng/mL 

elimusertib or IS, followed by serial plasma blank injections.

2.6.4 Extraction recovery and matrix effect—We determined the extraction 

recovery of elimusertib from EDTA plasma by comparing the absolute response of an 

extract of control plasma to which the analyte had been added after protein precipitation, 

with the absolute response of an extract of plasma to which the same amount had been added 

before protein precipitation. The matrix effect by plasma matrix components was defined 

as the change of the absolute response of an extract of control plasma to which analyte 

had been added after the protein precipitation relative to the absolute response of solvent 

to which the same amount of the analyte had been added. Experiments were performed in 

replicates of four at the QCL, QCM and QCH concentrations.

2.6.5 Stability—Stock solution stabilities were determined using freshly prepared stock 

solutions in DMSO and comparing them to stock solutions left on the benchtop at RT for 6 h 

(benchtop stability) or stored at −80 °C for 12 months (long term stability). Stock solutions 

were diluted to 100 ng/mL (benchtop stability) or 1,000 ng/mL (long term freezer stability) 

in control plasma and prepared in replicates of 4. Concentrations used to assess stability 

were derived by the same calibration curve and QC series.

The stability of elimusertib in human EDTA plasma at −80 °C was determined by 

assaying samples before and after storage for 12 months. The effect of 3 freeze/thaw 

cycles analyte concentrations on plasma was evaluated by assaying samples after they 

had been frozen (−80 °C) and thawed on 3 separate days and comparing the results with 

those of freshly prepared samples. The stability of elimusertib in plasma during sample 

preparation was evaluated by assaying samples before and after 4 h of storage at room 

temperature and ambient light. All stability testing in plasma was performed in replicates of 

four at the QCL, QCM and QCH concentrations. To evaluate the stability of elimusertib 

in reconstituted samples in the autosampler, QC samples and calibration curves were 

re-injected approximately 72 h after the first injection and compared with concentrations 

derived from the second injection with those derived from the first injection using the initial 

duplicate calibration curve, as well as relative to a fresh duplicate calibration curve. The 

results of the second runs were expressed as a percentage of their respective values in the 

first runs.

2.6.6 Additional validation items—The impact of hemolysis was assessed by adding 

10% (v/v) pre-hemolyzed whole blood to blanks, LLOQ, QCL, and QCH samples (n=4) and 

incubating at room temperature for 4 h. Heparinized plasma was evaluated as an alternative 

anticoagulated matrix to the standard EDTA plasma by analyzing QCL, QCM, and QCH 

samples (n=6) prepared in EDTA plasma against a heparinized plasma based triplicate curve. 

The ability to analyze urine was evaluated by adding 10% (v/v) human urine to LLOQ and 

QCH samples (n=4). Dilution integrity was shown by preparing plasma samples (n=3) at 

30,000 ng/mL and analysis after 100-fold dilution (to 300 ng/mL) with control plasma. In 

case extra assurance is desired by means of a qualifier ion, MRM m/z transition 376.3>277.3 

was monitored . The potential for phospholipids to interfere in analysis was also assessed by 
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monitoring known phospholipid MRM channels in a QCH sample (Little, et al. 2006, Zhang 

and Wujcik 2009).

2.7 Application of the assay—To demonstrate the applicability of the assay, we 

analyzed samples from a patient enrolled in a clinical trial (NCT04535401) of elimusertib in 

combination with FOLFIRI (irinotecan, fluorouracil, and leucovorin) This patient had signed 

informed consent on an institutional review board approved protocol. The patient received a 

20 mg PO dose of elimusertib and blood samples were collected between 0 and 6.5 hours. 

Pharmacokinetic parameters were determined non-compartmentally.

3 Results and Discussion

3.1 Validation of the assay

3.1.1 Chromatography—The retention time of elimusertib was 2.17 min which 

corresponds to a capacity factory of 0.84 in conjunction with a void time of 1.18 min. 

Representative chromatograms of the LLOQ and IS in human plasma are displayed in Fig. 

1A and B.

3.1.2 Calibration curve and LLOQ—The selected assay range of 30-5,000 ng/mL 

fulfilled the FDA criteria for the LLOQ concentration and the calibration curve (calibrators 

within ± 15% of nominal concentrations, with LLOQ within ± 20%, and 75% and a 

minimum of six non-zero calibrators meeting these criteria in each run) (U.S. Department 

of Health and Human Services Food and Drug Administration 2018). Accuracies and 

precisions for each concentration from triplicate calibration curves prepared on three 

separate days are reported in Suppl.Table 1. A representative calibration curve and the 

corresponding correlation and regression coefficient and corresponding accuracies are 

shown in Suppl.Fig. 2A and B.

3.1.3 Accuracy and precision—QC based accuracies ranged from 96.7 to 105.7%. 

The intra- and inter-assay precisions for the tested concentrations (LLOQ, QCL, QCM, 

QCH) were all within the defined acceptance criteria (accuracy: ± 15% of nominal 

concentrations; except ± 20% at LLOQ, precision: within-run and between runs: ± 15% 

CV, except ± 20% CV at LLOQ) (Table 1) (U.S. Department of Health and Human Services 

Food and Drug Administration 2018).

3.1.4 Selectivity and specificity—Chromatograms of six individual control plasma 

samples contained no co-eluting peaks >20% of the analyte areas at the LLOQ concentration 

(interference ≤10.1%) and no co-eluting peaks >5% of the IS area (interference ≤0.30%).

The crosstalk of the 50,000 ng/mL IS into the elimusertib channel was 0.02%. Scaling this 

to the assay IS concentration of 200w into the IS MRM cannel and which would correspond 

to 0.35 ng/mL at the 5,000 ng/mL ULOQ (0.18% of the applied IS concentration). In 

the presence of high concentrations of 5-fluorouracil, irinotecan, gemcitabine, dFdU, and 

topotecan elimusertib could be quantitated accurately (104.1%) and precise CV 8.6%). The 

response of these compounds in control plasma resulted in a response of less than 0.5% of 

the LLOQ.
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Carryover in the developed assay resulted in 0.061, 0.005, and 0.003% of the original 

5,000 ng/mL sample signal in sequential blank plasma injections (Suppl.Fig. 3). Defining 

the maximum carryover as 20% of the LLOQ area, this would mean that any sample 

with a concentration of more than approximately 9700 ng/mL could result in unacceptable 

carryover into the next sample.

3.1.5 Extraction recovery and matrix effect—The recoveries of elimusertib ranged 

from 106.7% to 113.1% (CV 4.5% to 5.7%). The values above 100% are a result of intrinsic 

analytical or technician variability and because the reported values are a calculated ratio of 

2 measurement results. Matrix effect ranged from −1.5% to 3.7% (CV 3.4% to 4.9%) (Table 

2).

3.1.6 Stability—Stock solution stability of elimusertib in DMSO after 6 h at RT was 

100.8% (8.7% CV) and after 12 months at −80 °C was 91.8 % (5.7 % CV) with both 

experiments utilizing replicates of 4. The stability of elimusertib in human plasma is 

reported in Table 3. Stability in plasma after 3 freeze thaw cycles (−80 °C to RT) was 

between 100.1 to 101.1% (CV ≤4.4%) using replicates of 4. Benchtop stability in plasma 

after 4 h at RT with ambient light ranged between 102.0 and 105.2% (CV ≤6.4%) using 

replicates of 4. Long-term stability of elimusertib in plasma at −80 °C was adequate with 

recovery between 92.9 to 103.9% using replicates of 4.. The ratio of analyte to IS of plasma 

extracts of elimusertib at QC levels, when reconstituted and kept in the autosampler for 72 h, 

ranged from 96.1 to 102.4% (CV ≤6.6%) of the initial response, while with fresh calibration 

curves, the range was 91.4 to 95.3% (CV ≤5.2%) of the initial response while also passing 

the requirements set by the FDA (accuracy ± 15% of nominal) (U.S. Department of Health 

and Human Services Food and Drug Administration 2018). These autosampler stability 

experiments utilized replicates of 6.

3.1.7 Additional validation items—Hemolyzed plasma did not affect quantitation 

with an accuracy of 99.6-103.0% (CV ≤6.4%) among tested concentrations. Heparinized 

plasma was free of interference and calibrators prepared in heparinized plasma used to 

quantitate QC samples prepared in EDTA plasma resulted in adequate performance with 

an accuracy of 89.2 to 93.7% (CV ≤ 4.0%). Urine, diluted 1:10 v/v with control plasma, 

did not impact quantitation with an accuracy of 106.1 to 112.0% (CV ≤6.4%), suggesting 

urine samples can be analyzed after 10-fold dilution in control plasma. Dilution integrity of 

the assay was confirmed with 104.8% accuracy (CV of 5.4%). The qualifier transition (m/z 
376.3>277.3) had an intensity of ~65% of the quantifier transition m/z 376.3>318.2, with a 

suggested tolerance of ±20% . Across QCL, QCM and QCH samples, N = 6 each, the mean 

relative ion intensity of the qualifier was 65.8% (range 57.3-70.7%), well within tolerance. 

Endogenous phospholipids did not co-elute with phospholipid MRM channels, limiting the 

risk of interference (Suppl.Fig. 4).

3.2 Development

Development began with mass spectroscopic tuning to optimize the parent and product ions 

for both elimusertib and IS. Infusion solvents of 50/50 water/methanol (v/v) or 50/50 water/

acetonitrile (v/v) resulted in similar ionization intensity. Spectra from MS scan in positive 
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ionization mode revealed modestly large m/z 376.3 and 380.3 protonated ion intensities 

for elimusertib and IS, respectively. Product ion scans for the parent compound revealed a 

predominant product ion trace of m/z 318.2 resulting in a selected elimusertib MRM channel 

of m/z 376.3>318.2. A similar fragmentation pattern in the IS resulted in selecting an MRM 

channel of m/z 380.3>322.2. For qualitative purposes, a less sensitive elimusertib product 

ion was selected and included in the MS method. Acetonitrile was selected as the organic 

mobile phase component due to its capacity to reduce backpressure.

The LC method was first explored by injections of neat standards into the LC-MS/MS 

system using a Phenomenex Kinetex C18, 2.6 μ, 2.1 x 50 mm column. Although peak 

shapes were reproducible, the compound was highly sensitive to the composition of organic 

mobile phase with limited retention at an isocratic 75:25 (v/v) water:acetonitrile, 0.1% 

formic acid mobile phase. A simple gradient program was utilized that allowed ample 

retention, 1.74 min, where from 0 to 2.5 min the organic mobile phase increased from 10% 

to 90% with a flow rate of 0.5 mL/min, followed by re-equilibration for an additional 1.5 

min at the initial 90% aqueous conditions (total run time 4 min) at flow rate of 1.0 mL/min. 

This LC method was used to compare Phenomenex Hydro RP (50 mm) and Phenomenex 

Polar RP (50 mm) columns and both resulted in increased retention and minimally better 

peak shape (reduced tailing). Although the Hydro RP column was initially chosen for 

development, batch variance in the column produced inconsistent retention and thus the 

Polar RP column was chosen for further validation.

Analytical carry-over was identified upon further testing which was minimized by two 

changes to the method. First, a longer wash and equilibration steps were integrated 

into the LC method. Secondly, the needle wash was changed from plain acetonitrile to 

acetonitrile:isopropanol:acetone 40:40:20 (v/v/v). Together, these steps reduced carry-over.

An LLOQ of 10 ng/mL was initially targeted which demonstrated an approximate 5:1 signal 

to noise. To enhance robustness, the LLOQ was raised to 30 ng/mL. The 30-5,000 ng/mL 

assay range is expected to cover expected clinical concentrations based on available clinical 

PK data of the first-in-human elimusertib trial (Yap, et al. 2020b). Our assay ULOQ of 

5,000 ng/mL would comfortably capture the multiple dose Cmax of 3,255 ng/mL (n=1) 

at the highest investigated dose of 80 mg BID as well as the mean (n=2) 1,840 ng/mL 

multiple-dose Cmax for the 40 mg BID MTD. The assay LLOQ of 30 ng/mL was able easily 

capture the complete profile of the our patient at the lowest dose of 20 mg, see next section.

3.3 Application of the assay

All concentrations between 0.5 and 6.5 h post-administration were within the assay range 

(Fig. 2). The patient had a Cmax of 688 ng/mL occurring 80 min post dose which agrees 

with the previously reported Cmax 569 ng/mL when elimusertib is administered alone (Yap, 

et al. 2020b). The derived AUC0-6.5 was 2,366 ng•h/mL and AUC0-∞ was 4,744 ng•h/mL. 

The AUC0-12 for the dosing interval was calculated to be 3,345 ng•h/mL which is relatively 

similar to the previously reported mean AUC0-12 of 4,060 ng•h/mL at the same dose level. 

The calculated half-life from this patient was 7.4 h which was slightly shorter than the 

previously reported 8.6 to 17.8 h range of half-lives. Overall, the assay proved appropriate to 

accurately quantitate elimusertib in plasma.
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4 Conclusion

We developed and validated a clinically relevant LC-MS/MS assay to quantitate elimusertib 

in plasma that is both accurate and reliable which will support several clinical 

trials (Clinicaltrails.gov identifiers NCT04491942, NCT04616534, NCT04514497, and 

NCT04535401). In summary, the assay reported here was developed and validated to the 

criteria of the most recent FDA guidance and proved able to accurately capture clinically 

relevant concentrations. This method will offer investigators a reliable, accurate and precise 

method of quantitating elimusertib and determining its PK in both clinical and preclinical 

settings.
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Fig. 1. 
Representative chromatograms of: A) elimusertib (m/z 376.3>318.2; 2.2 min) added to 

control human plasma at the LLOQ concentration of 30 ng/mL (top trace with an offset 

of 100 counts) and control human plasma (bottom trace); B) [13C2H3]-elimusertib (m/z 
380.3>322.2; 2.2 min) added to control human plasma at a concentration of 500 ng/mL (top 

trace with an offset of 500 counts) and control human plasma (bottom trace with an offset of 

100 counts)
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Fig. 2. 
Elimusertib (○) plasma concentrations in a patient administered 20 mg of elimusertib PO.
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Table 1.

Assay performance data for the quantitation of LLOQ, QCL, QCM, and QCH of elimusertib concentrations in 

human plasma.

Concentration
(ng/mL)

Intra-assay
Accuracy

(%)

Inter-assay
Accuracy

(%)

Intra-assay
precision

(%)

Inter-assay
precision

(%)

30 (LLOQ) 92.9-99.6 96.7 3.9 3.1

40 (QCL) 93.4-103.5 98.1 2.8 5.1

200 (QCM) 103.3-107.5 105.7 1.3 2.0

4000 (QCH) 102.8-106.6 105.1 1.9 1.7

n=18; 6-fold results, each in 3 separate runs, for each concentration. LLOQ, lower limit of quantitation; QCL, QC Low; QCM, QC Mid; QCH, QC 
High.
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Table 2.

Recoveries of elimusertib from human plasma and respective matrix effects in human plasma extract, with 

coefficients of variation (CV).

Concentration
(μg/mL)

Recovery
(%)

CV
(%)

Matrix effect
(%)

CV
(%)

40 (QCL) 106.7 4.8 3.7 4.2

200 (QCM 110.0 5.7 1.6 4.9

4000 (QCH) 113.1 4.5 −1.5 3.4

n=4, for each concentration. QCL, QC Low; QCM, QC Mid; QCH, QC High
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Table 3.

Stability of elimusertib in human plasma under varying conditions.

Storage Condition Concentration
(ng/mL)

Stability
(%)

CV
(%)

4 h ambient temp 40 (QCL) 105.2 6.4

200 (QCM) 102.0 2.1

4000 (QCH) 104.5 2.0

3 freeze-thaw cycles −80 °C 40 (QCL) 100.4 4.4

200 (QCM) 101.1 3.7

4000 (QCH) 100.1 1.2

72 h extract reinjection vs reinjected calibrators 40 (QCL) 96.3 6.6

200 (QCM) 103.3 4.1

4000 (QCH) 102.4 3.6

72 h extract reinjection vs fresh calibrators 40 (QCL) 93.6 5.0

200 (QCM) 91.4 3.9

4000 (QCH) 92.3 3.7

12 months at −80 °C 40 (QCL) 103.9 5.9

200 (QCM) 100.6 4.1

4000 (QCH) 92.9 4.9

QCL, QC Low; QCM, QC Mid; QCH, QC High. Stability experiments were performed in replicates of n=4, except for autosampler stability which 
were done in replicates of n=6.
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