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Pexidartinib  was  approved  in  the USA  for targeted  therapy  of adult  patients  with symptomatic  tenosyn-
ovial  giant  cell  tumour  (TGCT)  by  the FDA.  The  purpose  of our  study  was  to  develop  and  establish  a quick
assay  based  on  ultra  performance  liquid  chromatography  tandem  mass  spectrometry  (UPLC–MS/MS)
for  the  measurement  of pexidartinib  concentrations  in  plasma  and  to  survey  whether  antifungal  drugs
(isavuconazole,  posaconazole,  fluconazole  and  itraconazole)  could  change  the pharmacokinetic  parame-
ters of  pexidartinib  in rats.  After  the  quick  protein  crash  with  acetonitrile,  the  chromatographic  separation
of  pexidartinib  and  upadacitinib  (used  as the internal  standard  in  this  study,  IS)  were  conducted  on  an
Acquity  BEH  C18  (2.1 ×  50 mm,  1.7  �m)  column,  and  the  detection  of  the  analyte  was  also  accomplished
with a  Xevo  TQ-S  triple  quadrupole  tandem  mass  spectrometer  in the  positive  ion electro-spray  ioniza-
tion  (ESI)  interface.  The  assay  showed  good  linearity  in  the  range  of  1−7000  ng/mL.  The  accuracy  and
precision  were  all within  the  acceptable  limits  in  the  bioanalytical  method,  and  the  results  of  recovery,
matrix  effect,  stability,  and carry-over  were  also  met  the  requirements.  The  application  of the  validated

UPLC–MS/MS  bioanalytical  method  was  further  successfully  involved  in the  drug-drug  interactions  study
from  rats.  It was  found  that  fluconazole  and  itraconazole  significantly  increased  the  concentration  of  pex-
idartinib  and  had  the inhibitory  effect  on the  metabolism  of  pexidartinib,  while  not  isavuconazole  and
posaconazole.  Thus,  more  attention  should  be  paid  to the concurrent  use  of pexidartinib  with  fluconazole
or  itraconazole  to  reduce  the  risk  of  unexpected  clinical  outcomes.

©  2020  Elsevier  B.V.  All  rights  reserved.
. Introduction

As a novel, orally available small molecule tyrosine kinase
nhibitor (TKI), pexidartinib (Fig. 1A) inhibits the colony-
timulating factor 1 (CSF1) receptor [1], and has potent and
elective activity against the receptors KIT and FMS-like tyrosine
inase 3 internal tandem duplication mutation (FLT3-ITD) [2,3].
ecently, it was approved in the USA by the FDA for its first systemic
reatment of adult patients with symptomatic tenosynovial giant
ell tumour (TGCT) associated with severe morbidity or functional
imitations and not amenable to improvement with surgery [4,5],
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

hich is a rare and locally aggressive neoplasm that overexpresses
SF1 [6].

∗ Corresponding authors at: The First Affiliated Hospital of Wenzhou Medical
niversity, Nanbaixiang Street, Wenzhou325000, PR China.

E-mail addresses: tcrab1@163.com (C. Tang), xra@wmu.edu.cn (R.-a. Xu).
1 The work has been contributed by these authors equally.

ttps://doi.org/10.1016/j.jpba.2020.113386
731-7085/© 2020 Elsevier B.V. All rights reserved.
After oral administration of a single dose of pexidartinib, it is
primarily metabolized by CYP3A4 [7]. In clinical studies, exposure
of pexidartinib was  influenced by coadministration with CYP3A4
inhibitors or inducers, potentially affecting the safety profile or
efficacy of pexidartinib [7]. Therefore, it is valuable to develop,
optimize and fully validate a robust and sensitive method for the
quantitation of pexidartinib in biological fluids in order to assess
the pharmacokinetic profile and potential drug-drug interactions
(DDIs) for its clinic application.

Up to now, there were three papers reported to describe the
pharmacokinetic profile of pexidartinib in subjects using bioana-
lytical methods [8–10]. However, these mentioned bioanalytical
methods were not perfect, and did not involve important param-
eters and lack sufficient experimental data for repeating in other
laboratories. In other words, there was no report using HPLC or
LC–MS/MS techniques to determine the concentration of pexidar-
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

tinib in biological fluids.
Therefore, the purpose of this study was to develop, optimize

and fully validate a robust, simple and sensitive ultra performance

https://doi.org/10.1016/j.jpba.2020.113386
https://doi.org/10.1016/j.jpba.2020.113386
http://www.sciencedirect.com/science/journal/07317085
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Fig. 1. Mass spectra of pexidartinib (A)

iquid chromatography tandem mass spectrometry (UPLC–MS/MS)
ethod for analysing the concentration levels of pexidartinib in

at plasma. Considering opportunistic fungal infections are com-
on in cancer patients with low immune function, especially under

hemotherapy, antifungal drugs such as isavuconazole, posacona-
ole, fluconazole and itraconazole had shown certain inhibition
n CYP enzymes [11,12]. So, the novel developed UPLC–MS/MS
ethod was set up to assess the changes of the exposure and

harmacokinetic parameters of pexidartinib by different antifungal
rugs (isavuconazole, posaconazole, fluconazole and itraconazole)

n rats.

. Experimental

.1. Chemicals materials and reagents

Pexidartinib, isavuconazole, posaconazole, fluconazole, itra-
onazole (all purity > 98 %) and upadacitinib (IS, purity > 98
, Fig. 1B) were provided by Beijing sunflower and technology
evelopment CO., LTD (Beijing, China). HPLC grade of acetonitrile
nd methanol were obtained from Merck Company (Darmstadt,
ermany). Formic acid was analytical grade and supplied from
eijing sunflower and technology development CO., LTD (Beijing,
hina). Ultrapure water was prepared using a Milli-Q Water Purifi-
ation System (Millipore, Bedford, USA).
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

.2. Animal experiments

Healthy male Sprague-Dawley (SD) rats (body weight of 200
 20 g) were provided by Laboratory Animal Center of Wen-
padacitinib (IS, B) in the present study.

zhou Medical University (Wenzhou, China). Rats were raised under
humidity, standard temperature, and light conditions, and fed stan-
dard rodent diet and water. This experiment was approved by the
Animal Care and Use Committee of Wenzhou Medical University.

Pexidartinib, isavuconazole, posaconazole, fluconazole, and
itraconazole were all suspended in 0.5 % carboxymethyl cellulose
sodium (CMC-Na). After fasting with free access to water for 12
h, 30 SD rats were randomly divided into five groups (n = 6) and
orally administered the approximate equivalent volume solutions:
the control group (0.5 % CMC-Na, Group A), isavuconazole group
(20 mg/kg, Group B), posaconazole group (20 mg/kg, Group C), flu-
conazole group (20 mg/kg, Group D) and itraconazole group (20
mg/kg, Group E). Thirty minutes later, 20 mg/kg pexidartinib was
orally administered to each rat. At the time points of 0, 0.333, 0.667,
1, 2, 4, 6, 12, 24, and 48 h, approximately 0.3 mL  of blood samples
were then collected from the rats’ tail veins into heparinized 1.5 mL
polythene tubes. Subsequently, 100 �L plasma was  obtained after
centrifugation of the blood samples at 4000 g for 10 min  at room
temperature, and all samples were stored at −20 ◦C until analysis.

2.3. Instrumentations and analytical conditions

The UPLC–MS/MS system was  consisted of the Waters ACQUITY
UPLC I-Class system (Milford, MA,  USA) and Waters Xevo TQ-S
triple quadrupole tandem mass spectrometer which was equipped
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

with an electrospray ionization (ESI) source (Milford, MA,  USA). All
experimental data were acquired in centroid mode and processed
using Masslynx 4.1 software and Quanlynx programme (Milford,
MA, USA).

https://doi.org/10.1016/j.jpba.2020.113386
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Fig. 2. Representative MRM  chromatograms of pexidartinib and IS in rat plasma sample: blank plasma (A), blank plasma spiked with standard solution (B) and real plasma
sample  collected from a rat after oral administration of 20 mg/kg pexidartinib (C).

https://doi.org/10.1016/j.jpba.2020.113386
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Fig. 3. Mean plasma concentration-time curves of 

The chromatographic separation of pexidartinib and IS was
chieved on an Acquity UPLC BEH C18 column (2.1 × 50 mm,  1.7
m).  Meanwhile, the mobile phase used for the analysis in this

tudy was composed of acetonitrile (solvent A) and 0.1 % formic
cid in water (solvent B) with 0.40 mL/min flow rate. Linear gra-
ient elution was achieved and conducted as follows: 0−0.5 min
A, 10−10%); 0.5–1.0 min  (A, 10–90 %); 1.0–2.0 min  (A, 90−90%);
nd 2.0–2.1 min  (A, 90−10%). Then, 10 % A from 2.1–3.0 min  was
aintained for equilibration. The entire run time was  3.0 min  for

n injection volume of 2.0 �L. The auto-sampler was maintained at
0 ◦C for all samples, while the temperature of the column was set
t 40 ◦C.

Analyses were performed by an ACQUITY UPLC system coupled
o a Xevo TQ-S triple quadrupole tandem mass spectrometer in the
ositive ion mode. Multiple reaction monitoring (MRM) mode was
elected and operated for the detection, in which the ion transitions
or pexidartinib and IS were m/z  417.95 → 164.92 and m/z  381.01

 256.03, respectively. The cone voltage and collision energy were
0 V and 35 eV for pexidartinib and were 30 V and 25 eV for IS,
espectively.

.4. Preparation of the standard solutions

Standard stock solution of pexidartinib in the experiment was
perated in methanol at the concentration level of 1.00 mg/mL. A
erial corresponding dilution from the prepared stock solution was
perated to obtain the working solution of the calibration curve and
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

uality control (QC) samples through methanol. Calibration stan-
ard was prepared by spiking blank rat plasma with appropriate
olumes of the working solution to obtain the following concentra-
ions of the analyte: 1, 5, 10, 50, 100, 500, 1000, and 7000 ng/mL.
rtinib in different treatment groups of rats (n = 6).

Similarly, QC samples at four different concentrations in this study
were produced at 1 ng/mL (lower limit of quantification, LLOQ), 3
ng/mL (LOQ), 200 ng/mL (MOQ), and 5000 ng/mL (HOQ). In addi-
tion, IS working solution at the concentration level of 200 ng/mL
was achieved by the dilution of its stock solution (1.00 mg/mL)
with methanol. All solutions were placed at −20 ◦C until further
use.

2.5. Sample preparation

A 100 �L aliquot of plasma sample was  mixed with 20 �L of
IS working solution (200 ng/mL) and 300 �L of acetonitrile for
protein precipitation. The mixture was  vortexed for 1.0 min  and
centrifugated at 13,000 g for 10 min. The clear supernatant (100
�L) was collected and moved into a clean auto-sampler vial. Finally,
2.0 �L was injected directly into the system for further LC–MS/MS
analysis.

2.6. Method validation

The present study was validated in compliance with the US
FDA principles for the validation of bioanalytical methods [13].
The calibration curve, selectivity, LLOQ, accuracy, precision, matrix
effect, recovery, stability, and carry-over were evaluated during the
method validation process.

2.7. Statistical analysis
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

In the present experiment, the mean concentration levels of
pexidartinib in rat plasma versus time profile was  explored by
Origin 8.0 (Originlab Company, Northampton, MA,  USA) after

https://doi.org/10.1016/j.jpba.2020.113386
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Table  1
The precision, accuracy and recovery of pexidartinib in rat plasma (n = 6).

Analyte
Concentration
(ng/mL)

Intra-day Inter-day Recovery

RSD% RE% RSD% RE% (Mean ± SD %)

1 11.1 −4.0 13.4 6.4 88.7 ± 10.5
3  10.2 −5.3 12.1 −0.3 90.4 ± 12.7

Pexidartinib 200 4.7 −1.5 4.8 0.6 92.5 ± 4.8
5000 1.7 2.3 2.1 4.1 94.1 ± 2.1

Table 2
Stability results of pexidartinib in rat plasma under different conditions (n = 5).

Analyte Concentration(ng/mL) Ambient temperature, 2 h Auto-sampler 10 ◦C, 4 h 3 freeze-thaw −20 ◦C, 30 days

RSD (%) RE (%) RSD (%) RE (%) RSD(%) RE(%) RSD(%) RE(%)

3 6.8 −11.6 11.4 0.1 8.5 7.1 8.1 −1.7
Pexidartinib 200 4.6 7.5 5.7 7.2 6.0 8.3 5.3 8.4

5000  1.9 5.9 2.1 6.6 1.7 6.8 0.9 7.8

Table 3
The pharmacokinetic parameters of pexidartinib in different treatment groups of rats. Group A: the control group (0.5 % CMC-Na), Group B: 20 mg/kg isavuconazole, Group
C:  20 mg/kg posaconazole, Group D: 20 mg/kg fluconazole, and Group E: 20 mg/kg itraconazole. (n = 6, Mean ± SD).

Parameters Group A Group B Group C Group D Group E

AUC0→t (�g/mL•h) 44.99 ± 10.48 55.19 ± 11.80 52.59 ± 10.78 104.58 ± 18.62** 71.47 ± 12.21*
AUC0→∞ (�g/mL•h) 45.04 ± 10.52 55.27 ± 11.85 52.65 ± 10.79 105.83 ± 19.43** 72.10 ± 12.70*
t1/2 (h) 4.13 ± 0.75 4.72 ± 0.71 4.73 ± 0.81 6.84 ± 1.56** 5.78 ± 1.20*
Tmax (h) 4.88 ± 1.03 5.33 ± 1.03 5.03 ± 1.08 6.00 ± 1.45 5.01 ± 1.20
CLz/F(L/h/kg) 0.46 ± 0.10 0.40 ± 0.11 0.50 ± 0.16 0.21 ± 0.06* 0.29 ± 0.08
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Cmax (�g/mL) 3.65 ± 0.62 4.22 ± 0.66 

ompared with Group A, *P < 0.05, **P < 0.01.

he measurement of the analyte concentration, and the main
harmacokinetic parameters of pexidartinib were analyzed in non-
ompartmental mode using the Drug and Statistics (DAS) 2.0
oftware (Shanghai University of Traditional Chinese Medicine,
hina). Statistical Package for the Social Sciences (SPSS Inc.,
hicago, IL, USA) 17.0 software in one-way analysis of variance
ANOVA) followed by Dunnett’s test was employed to compare the

ain pharmacokinetic parameters among different groups. Any-
ay, if the value of P was below 0.05, it was considered to be of

tatistical significance.

. Results and discussion

.1. Method development and optimization

As we known, the selection of column is necessary for effi-
ient separation, short chromatographic retention time and peak
ymmetry, so different analytical columns were evaluated and
ompared. It was proved to be that BEH C18 (2.1 × 50 mm,  1.7
m)  column indicated superiority to other columns. Considering

he addition of formic acid might enhance the chromatographic
ignals of the analyte and IS in this study, thus, we added 0.1 %
ormic acid into water to optimize the mobile phase. Finally, the
xcessive numbers of plasma samples generated in pharmacoki-
etic or drug-drug interaction study, a simple and quick sample
reparation method is always preferable. Although plasma protein
recipitation may  introduce endogenous components that cause
atrix effects during LC–MS/MS analysis, a gradient elution could

emove endogenous substances and overcome matrix effects to
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

ome extent. In addition, a simple protein precipitation met  the
equirements of high-throughput testing as we had reported [14].
herefore, acetonitrile was employed for sample preparation in this
tudy.
3.47 ± 0.53 5.88 ± 1.30** 5.07 ± 0.55*

3.2. Method validation

3.2.1. Selectivity
Three plasma samples of blank plasma obtained from six dif-

ferent rats, blank plasma sample containing the target analyte of
pexidartinib and IS, and a real sample of rat plasma from the drug-
drug interaction study were processed, and their chromatograms
were harvested and compared for potential interferences and chro-
matographic integrity. The results showed that no interference
peak from endogenous substance was observed near the retention
times with the peaks of the analyte being detected and IS, which
respectively were 1.24 and 1.17 min  from the chromatograms
(Fig. 2).

3.2.2. Calibration curve and LLOQ
Eight different concentrations of calibration curves ranging

from 1 to 7000 ng/mL spiked into blank samples from rat plasma
were processed and then evaluated at three consecutive days by
UPLC–MS/MS. A weighted (1/x2) linear regression of pexidartinib
versus IS peak area ratios was operated to define the calibration
curve. It was turned out that the regression equation of pexidar-
tinib obtained in this bioanalytical assay was  Y = 0.0281478 × X ±
0.0340183 (r2 = 0.9992), where Y represents the peak area ratio of
analyte to IS, and X indicates the concentration level of pexidartinib
in nominal. LLOQ was established as the sensitivity of this method,
for which the value was 1 ng/mL with acceptable RE% and RSD%
(Table 1).

3.2.3. Precision, accuracy and recovery
6 replicates of QC samples at LLOQ, LOQ, MOQ  and HOQ four dif-

ferent concentration levels were evaluated over three consecutive
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

days, to calculate the accuracy and precision for inter-day, while
on the same day for intra-day. The extraction recovery of pexi-
dartinib from the plasma matrix was assessed by comparing the
chromatographic peak areas of pexidartinib in QC plasma samples

https://doi.org/10.1016/j.jpba.2020.113386
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n six replicates with those of the analyte in processed blank plasma
amples at the corresponding concentration levels. A summary of
he data were listed in Table 1, and met  the requirements.

.2.4. Matrix effect
Peak area ratios of pexidartinib spiked into the extracted blank

atrix to the neat reference standard solutions at three different
oncentrations of 3, 200 and 5000 ng/mL was defined as the matrix
ffect and had been investigated. The matrix effect of pexidartinib
as calculated to be ranged from 99.1%–112.0%, indicating no sig-

ificant effect existed from the endogenous materials in the rat
lasma for the entire procedure.

.2.5. Stability
The stability of the analyte was assessed for plasma samples

n various storage and processing conditions at three QC levels
Table 2). It was found to be stable when plasma pexidartinib
amples were processed and kept in the auto-sampler at 10 ◦C
or more than 4 h. Moreover, the stability of short term and long
erm was investigated after storage at ambient temperature for 2

 and kept at −20 ◦C for at least 30 days, respectively, of which
he results passed the required accuracy and precision and met  the
equirement. Finally, 3 complete freeze thaw cycles (from −20 ◦C
o ambient temperature) was also stable.

.2.6. Carry-over
Carry-over was assessed by analysing blank plasma samples

njected after use of upper limit of quantification (ULOQ) samples.
n our study, the peak area in the blank sample was lower than 20

 of the areas in the LLOQ and less than 5% of the IS, which were
onsequently considered acceptable.

.3. Animal study

The newly established UPLC–MS/MS method for bioanalysis was
uccessfully employed to investigate the study of DDIs among pex-
dartinib and four antifungal drugs (isavuconazole, posaconazole,
uconazole and itraconazole) in rats. After oral administration of a
ingle dose of 20 mg/kg pexidartinib, the mean concentration lev-
ls of pexidartinib in rat plasma versus time profiles in different
roups were illustrated in Fig. 3, and the main pharmacokinetic
arameters of pexidartinib were also demonstrated in Table 3 by
on-compartment model analysis.

From the data of our study, when pexidartinib was co-
dministered with isavuconazole in Group B or posaconazole in
roup C, the main pharmacokinetic parameters (AUC0→t, AUC0→∞,

1/2,Tmax, CLz/F, and Cmax) of pexidartinib have no significant dif-
erences compared with the control Group A. Thus, isavuconazole
nd posaconazole did not affect the pharmacokinetic parameters of
exidartinib to a clinically relevant extent. Therefore, adaptation of
he dose of pexidartinib might not be required when administered
oncomitantly with isavuconazole or posaconazole. However, for
uconazole in group D, AUC0→t, AUC0→∞, t1/2,and Cmax of pexi-
artinib increased significantly (P < 0.01), while CLz/F decreased
bviously (P < 0.05). It demonstrated that fluconazole had an obvi-
us inhibitory effect on the metabolism of pexidartinib in rats. As
or itraconazole in group E, the values of AUC0→t, AUC0→∞, t1/2,and
max of pexidartinib also increased greatly (P < 0.05) when com-
ared with Group A, while less than Group D. Therefore, fluconazole
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

ad a more significant inhibitory effect on the metabolism of pex-
dartinib than itraconazole. As the investigation of the inhibitory
ffect of antifungal drugs on the metabolism of pexidartinib was
erformed in rats with a few, further researches should be done.
 PRESS
tical and Biomedical Analysis xxx (xxxx) xxx

4. Conclusions

In conclusions, the presented method based on UPLC–MS/MS
technique was simple, fast, and accurate for the detection of pex-
idartinib in rat plasma. The application of this bioanalytical assay
was conducted in the animal study of DDIs among pexidartinib and
different antifungal drugs (isavuconazole, posaconazole, flucona-
zole and itraconazole) in rats, where fluconazole and itraconazole
increased the exposure of pexidartinib and had obvious inhibitory
effect on the metabolism of pexidartinib. Therefore, the combina-
tion use of pexidartinib with fluconazole or itraconazole should be
monitored to avoid the occurrence of adverse reactions in clinic.

CRediT authorship contribution statement

Lu Shi: Writing - original draft, Conceptualization, Data cura-
tion, Formal analysis. Zheli Jiang: Investigation, Methodology,
Resources, Supervision. Bowen Zhang: Visualization, Writing -
original draft. Congrong Tang: Writing - review & editing. Ren-
ai Xu: Project administration, Resources, Software, Supervision,
Writing - review & editing, Validation.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgements

This study was  supported by grants from Zhejiang Phar-
maceutical Association Project (Grant No. 2018ZYY13) and the
Natural Science Foundation of Zhejiang Province (Grant No.
LYQ20H310004).

References

[1] W.D. Tap, Z.A. Wainberg, S.P. Anthony, P.N. Ibrahim, C. Zhang, J.H. Healey, B.
Chmielowski, A.P. Staddon, A.L. Cohn, G.I. Shapiro, V.L. Keedy, A.S. Singh, I.
Puzanov, E.L. Kwak, A.J. Wagner, D.D. Von Hoff, G.J. Weiss, R.K. Ramanathan, J.
Zhang, G. Habets, Y. Zhang, E.A. Burton, G. Visor, L. Sanftner, P. Severson, H.
Nguyen, M.J. Kim, A. Marimuthu, G. Tsang, R. Shellooe, C. Gee, B.L. West, P.
Hirth, K. Nolop, M.  van de Rijn, H.H. Hsu, C. Peterfy, P.S. Lin, S. Tong-Starksen,
G. Bollag, Structure-guided blockade of CSF1R kinase in tenosynovial
giant-cell tumor, N. Engl. J. Med. 373 (2015) 428–437.

[2] M.A. Cannarile, M. Weisser, W.  Jacob, A.M. Jegg, C.H. Ries, D. Ruttinger,
Colony-stimulating factor 1 receptor (CSF1R) inhibitors in cancer therapy, J.
Immunother. Cancer 5 (2017) 53.

[3] N. Giustini, N.M. Bernthal, S.V. Bukata, A.S. Singh, Tenosynovial giant cell
tumor: case report of a patient effectively treated with pexidartinib
(PLX3397) and review of the literature, Clin. Sarcoma Res. 8 (14) (2018).

[4] Y.N. Lamb, Pexidartinib: First Approval, Drugs, 2019.
[5] W.D. Tap, H. Gelderblom, E. Palmerini, J. Desai, S. Bauer, J.Y. Blay, T. Alcindor,

K.  Ganjoo, J. Martin-Broto, C.W. Ryan, D.M. Thomas, C. Peterfy, J.H. Healey, M.
van  de Sande, H.L. Gelhorn, D.E. Shuster, Q. Wang, A. Yver, H.H. Hsu, P.S. Lin, S.
Tong-Starksen, S. Stacchiotti, A.J. Wagner, E. investigators, Pexidartinib versus
placebo for advanced tenosynovial giant cell tumour (ENLIVEN): a
randomised phase 3 trial, Lancet 394 (2019) 478–487.

[6] H.L. Gelhorn, S. Tong, K. McQuarrie, C. Vernon, J. Hanlon, G.  Maclaine, W.
Lenderking, X. Ye, R.M. Speck, R.D. Lackman, S.V. Bukata, J.H. Healey, V.L.
Keedy, S.P. Anthony, A.J. Wagner, D.D. Von Hoff, A.S. Singh, C.R. Becerra, H.H.
Hsu, P.S. Lin, W.D. Tap, Patient-reported symptoms of tenosynovial giant cell
tumors, Clin. Ther. 38 (2016) 778–793.

[7] Daiichi Sankyo Inc, TURALIO (Pexidartinib) Capsules, for Oral Use: US
Prescribing Information, 2019 http://www.accessdata.fda.gov/.

[8] R. Wesolowski, N. Sharma, L. Reebel, M.B. Rodal, A. Peck, B.L. West, A.
Marimuthu, P. Severson, D.A. Karlin, A. Dowlati, M.H. Le, L.M. Coussens, H.S.
Rugo, Phase Ib study of the combination of pexidartinib (PLX3397), a CSF-1R
inhibitor, and paclitaxel in patients with advanced solid tumors, Ther. Adv.
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

Med. Oncol. 11 (2019), 1758835919854238.
[9] J.H. Lee, T.W. Chen, C.H. Hsu, Y.H. Yen, J.C. Yang, A.L. Cheng, S.I. Sasaki, L.L.

Chiu, M.  Sugihara, T. Ishizuka, T. Oguma, N. Tajima, C.C. Lin, A phase I study of
pexidartinib, a colony-stimulating factor 1 receptor inhibitor, in Asian
patients with advanced solid tumors, Invest. New Drugs (2019).

https://doi.org/10.1016/j.jpba.2020.113386
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0005
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0010
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0015
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0020
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0025
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0030
http://www.accessdata.fda.gov/
http://www.accessdata.fda.gov/
http://www.accessdata.fda.gov/
http://www.accessdata.fda.gov/
http://www.accessdata.fda.gov/
http://www.accessdata.fda.gov/
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0040
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0045


 ING Model
P

maceu

[

[

[

[
Method Validation, 2018.

[14] R.A. Xu, Q. Lin, X. Qiu, J. Chen, Y. Shao, G. Hu, G. Lin, UPLC-MS/MS method for
ARTICLEBA-113386; No. of Pages 7

L. Shi, Z. Jiang, B. Zhang et al. / Journal of Phar

10] N. Butowski, H. Colman, J.F. De Groot, A.M. Omuro, L. Nayak, P.Y. Wen, T.F.
Cloughesy, A. Marimuthu, S. Haidar, A. Perry, J. Huse, J. Phillips, B.L. West, K.B.
Nolop, H.H. Hsu, K.L. Ligon, A.M. Molinaro, M.  Prados, Orally administered
colony stimulating factor 1 receptor inhibitor PLX3397 in recurrent
glioblastoma: an Ivy Foundation Early Phase Clinical Trials Consortium phase
II  study, Neuro Oncol. 18 (2016) 557–564.

11] R. Townsend, A. Dietz, C. Hale, S. Akhtar, D. Kowalski, C. Lademacher, K.
Please cite this article as: L. Shi, Z. Jiang, B. Zhang et al., Developm
interactions of pexidartinib with antifungal drugs in rats, J. Pharm. Bio

Lasseter, H. Pearlman, D. Rammelsberg, A. Schmitt-Hoffmann, T. Yamazaki, A.
Desai, Pharmacokinetic evaluation of CYP3A4-Mediated drug-Drug
interactions of isavuconazole with rifampin, ketoconazole, midazolam, and
ethinyl Estradiol/Norethindrone in healthy adults, Clin. Pharmacol. Drug Dev.
6  (2017) 44–53.
 PRESS
tical and Biomedical Analysis xxx (xxxx) xxx 7

12] L. Shen, J. Wang, Y. Yi, C. Ye, R. Wang, G. Xia, C. Yu, F. Tu, J. Xu, Z. Zheng,
Inhibitory effect of isavuconazole, ketoconazole, and voriconazole on the
pharmacokinetics of methadone in vivo and in vitro, Drug Test. Anal. 11
(2019) 595–600.

13] US Food and Drug Administration, Guidance for Industry: Bioanalytical
ent of UPLC–MS/MS method for studying the pharmacokinetic
med. Anal., https://doi.org/10.1016/j.jpba.2020.113386

the  simultaneous determination of imatinib, voriconazole and their
metabolites concentrations in rat plasma, J. Pharm. Biomed. Anal. 166 (2019)
6–12.

https://doi.org/10.1016/j.jpba.2020.113386
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0050
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0055
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0060
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0065
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070
http://refhub.elsevier.com/S0731-7085(20)31272-3/sbref0070

	Development of UPLCMS/MS method for studying the pharmacokinetic interactions of pexidartinib with antifungal drugs in rats
	1 Introduction
	2 Experimental
	2.1 Chemicals materials and reagents
	2.2 Animal experiments
	2.3 Instrumentations and analytical conditions
	2.4 Preparation of the standard solutions
	2.5 Sample preparation
	2.6 Method validation
	2.7 Statistical analysis

	3 Results and discussion
	3.1 Method development and optimization
	3.2 Method validation
	3.2.1 Selectivity
	3.2.2 Calibration curve and LLOQ
	3.2.3 Precision, accuracy and recovery
	3.2.4 Matrix effect
	3.2.5 Stability
	3.2.6 Carry-over

	3.3 Animal study

	4 Conclusions
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements

	References

