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Abstract; Objective  To establish a method for the determination of

carfilzomib in rat plasma by high performance liquid chromatography —
tandem mass spectrometry ( HPLC — MS/MS ), and to investigate the
pharmacokinetic characteristics of carfilzomib in rat plasma. Methods

The rat plasma samples were processed by a protein precipitation
approach using methanol : acetonitrile (1: 1, »/v). Chromatographic
column; Thermo Scientific™™ Hypersil GOLD™ C,; Column (2.1 mm x

50.0 mm, 3 pm) ; mobile phase: 2 mmol - L~' ammonium acetate —
0.02% formic acid water (A) — methanol (B) in gradient elution mode

flow rate; 0.45 mL - min~'; injection volume: 5 pL. Electrospray

5
ionization source in positive ion mode and multiple reaction monitoring

were adopted. The specificity, standard curve and lower limit of
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quantification, residue effect, precision and extraction recovery rate, dilution reliability, matrix effect and stability of
this method were examined. After a single intravenous injection of 4 mg + kg ™' carfilzomib into 6 healthy male SD rats,
blood was collected from the inner corner of the eye, and the concentration of carfilzomib in the plasma was detected.
The pharmacokinetic parameters were calculated using DAS 3. 0. Results Carfilzomib exhibited good specificity and
linearity within the range of 0.5 to 1 250.0 ng - mL ™", with a standard curve of y =2.40 x10 *x +6. 81 x 10 > (r =
0.996 4) , the quantitative limit of detection was 0.5 ng + mL ™", the sample residues were 7. 64% and 1. 00% of the
quantitative limit of detection and the internal standard, respectively, the intra — day and inter — day precision were <
7.51% and <8.16% , respectively, the intra — day and inter — day accuracy were —4.54% t05.14% and -4.41%
to 8.26% , respectively, the extraction recovery were 92.49% to 108.33% , and the methodological evaluation results
of sample dilution effect, matrix effect and stability were all in accordance with the requirements for the validation of
biological sample analysis methods. The main pharmacokinetic parameters of carfilzomib were: C,, was (1.10 x10° +
5.45%x10°) ng + L', 1,, was (23.10 +7.38) min, AUC,_, was (1.85 x 10" £9.85 x 10°) ng + L™" - min.

Conclusion The approach formulated in this study is operationally facile, highly discriminatory, sensitive, precise,

dependable, and is appropriate for the determination and analysis of carfilzomib in rat plasma specimens.

Key words: carfilzomib; high performance liquid chromatography — tandem mass spectrometry; pharmacokinetics

AR K (carfilzomib ) B AT VY IR ER A B Z5 4, 72
A AT 0 RS IR 4T A 2% IR £ K (borte-
zomib ) J5 ({57 2 AUREHEIE 2 BRI 1] 24 ( proteasome
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25 B PR (U. S. Food and Drug Administration ,
FDA) b b, 38 T B 2536 07 8 s ZE R AR IR 5
1678k aOfEvR P 22 VB B89 (multiple myeloma,
MM) s BT T2 1 T Il R AR AT L 9F
WG RAFr 8. AWETE B 18 2 7 i AR 3 -
Bt (high performance liquid chromatography — tandem
mass spectrometry , HPLC — MS/MS) 329 78 < B UL 3% Hp
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A AAL PR PR S RS 4 h B TR - R 3 IR
ALPEER . —40 CURFK IR s FE AL S 7E 4 C H
HHERERSICE 10 h fFaEYE
4 HEZENA

g R A SD K6 K MR 7 d 5, F
YNENRT12 h AR EREOK , RE KRS 4 mg - kg™ 3R
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Figure 1  Characteristic chromatograms of carfilzomib ( I ) and

chlorpropamide ( I ) by high — performance liquid chromatography
A: Blank plasma chromatogram; B: Chromatogram of blank plasma with
carfilzomib (0.5 ng » mL.™') and chlorpropamide (25 ng - mL~'); C;

Rat plasma chromatogram at 15 minutes after administration.
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Table 1

tandem mass spectrometry

Intraday and diurnal precision, accuracy and recovery of carfilzomib in rat plasma by high performance liquid chromatography —

Intra — day(n =5)

Inter — day(n =15)

Concentration Recovery
o Measured concentration RSD RE Measured concentration RSD RE
(ng-mL™") 1 1 (% , xxs)
(ng *mL™" ,x%5) (%) (%) (ng - mL™" ,xxs) (%) (%)
0.50 0.48 +0.04 7.51 -3.21 0.51 £0. 04 8. 16 2.00 -
1. 00 0.95 +£0.07 7.37 -4.54 0.97 +0. 06 6.19 -2.62 92.49 +4. 14
10. 00 10.20 £0. 44 4.35 2.02 9.75 +0.53 5.46 -2.53 96. 13 £5.04
100. 00 105. 14 +5. 08 4.83 5.14 108.26 +4.17 3.85 8.26 95.03 £7.67
1 000. 00 983.74 +35. 84 3.64 -1.63 955.85 +31.71 3.32 -4.41 108.33 +3.41
RE: Relative error; RSD: Relative standard deviation.
BLSUS MRT, .} (8.62 £2.70) min; FW A MER V H
1600 — - S, N
(9.23+5.60) L - ke ™' 3 {5 CL 7 (0.29 +0. 18)
1400
5 Lemin ™+ kg™ M2 - BRI ABLAUC,
&n - . N
5 10004 F5(1.85 x10" +9.85 x10°)ng + L™" « min, AUC,_, N
£ 00 (1.87 x10" £1.00 x 10" )ng - L™ + min,
& 600
400 | A Ry
W’
200 |
0 T T A T T .
0 50 100 150 200 250

t/ min

2 RAREARLE R BUA P BOF- 241 249 B2 — i ] il £k 5
Figure 2

The average plasma drug concentration — time curve of

carfilzomib in rats
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