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Abstract: In this study, we developed a rapid and sensitive ultra high-performance liquid chromatography-
tandem mass spectrometry (UPLC-MS/MS) method to detect a sulfide bond doxorubicin conjugation prodrug
(DOX-S-DOX) in human breast cancer tumor cells (MCF-7). The samples were prepared by acetonitrile
precipitation using daunorubicin as internal standard (IS). A reversed phase C18 analytical column (Agilent
Eclipse plus C18 RRHD 1.8 um, 2.1 mmx50 mm) was utilized to separate the samples under gradient e ution
conditions. Mobile phase was a mixture of 0.1% formic acid in water and methanol at aflow rate of 0.4 mL -min™.
The analysis was conducted on the mass spectrometer using an electrospray interface (ESI) in the positive ionization

model. The calibration range was 20.0-400 ng-mL *with the correlation coefficients (r%) =0.99. The inter-

Wk F 8 2017-10-19; 2 H H A 2017-12-04.

HEWH: LT B RRI ARG TN (7162108, 7164244); [F K B ARFI A MG FRE SR BITIH (81603038).
3

*J#lNE# Tel / Fax: 86-10-82805935, E-mail: wangxq@bjmu.edu.cn

DOI: 10.16438/j.0513-4870.2017-1031



A UPLC-MSIMS 745 b1 21 22 2 LU J2 i 24 78 i o8 4 i v ) 9 2 - 279 -

and intra-assay precision (relative standard deviation, RSD%) of quality control samples was within 3.77%—

8.35% and relative error (RE%) for accuracy was between —2.04% and 2.62%.

Recovery (97.67%—104.2%)

and matrix effect (104.8%—113.9%) were consistent, precise, and reproducible at different quality control levels
in accordance with FDA guidance. The assay was successfully used in the cellular pharmacokinetics study of
DOX-S-DOX, which may provide a clue to explore anal ytical methods of other prodrug forms of DOX.

K ey words: doxorubicin prodrug; UPLC-MS/MS; cellular pharmacokinetic study
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Figurel Structure of DOX-S-DOX. DOX: Doxorubicin
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Figure 2 Representative chromatograms of (A) blank cell
lysate; (B) blank cell lysate spiked with DOX-S-DOX at LLOQ
level; (C) cell samples collected from MCF-7 cells incubated
with 10 pg-mL ™ DOX-S-DOX for 0.25 h.  The concentration of
daunorubicin (IS) in (B) and (C) was 3.33 ng-mL™>.  The reten-
tion time of DOX-S-DOX and IS was 2.92 min and 2.40 min,
respectively
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Figure 3 Cellular concentrations of DOX-S-DOX and DOX in
MCF-7 cells treated with 10 pg-mL™ DOX-S-DOX. Cells were
harvested at 0.25, 0.5, 1, 3, 6, 9 and 12 h after drug administra-
tion and analyzed by UPLC-MS-MS
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