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Determination of busulfan concentration in plasma of hematopoietic stem cell
transplantation patients by LC — MS/MS
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Abstract: Objective  To establish a liquid chromatography tandem
mass spectrometry ( LC — MS/MS ) method for determine the
concentration of busulfan in plasma of hematopoietic stem cell
transplantation ( HSCT ) patients and apply it to clinical sample
detection. Method A Symmetry C,5 column 150. 0 mm ( 4.6 mm, 3.5
wm) was used. The mobile phase consisted of phase A (10 mmol - L~
ammonium formate solution, containing 0. 1% formic acid, »/v) and
phase B (acetonitrile) , and was subjected to gradient elution at a flow

rate of 0.8 mL * min "'

, and the injection volume was 10 pL. The
internal standard was carbamazepine. The quantitative analysis was

ionized with atmospheric pressure chemical ionization source ( APCI),

Ve g A (1991 — ) . 5 E 250, 15 positive ion mode, and multi reaction monitoring (MRM). Detecting ion
NFEZGRE A2 G T2 W Y pairs were busulfan 264. 4—151. 2, carbamazepine 237. 1—194. 0. The
BB specificity, standard curve, precision, recovery rate, matrix effect and
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E - mail :777yyy@ sina. cn busulfan and internal standard were 5.1 min and 5.3 min, respectively.

stability of the method were validated. Result The retention times of
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The standard curve equation for busulfan in plasma was y =0. 06x —0.04 (r=0.998 7), with a linear range of 0. 1 —

10.0 pg - mL~". The relative standard deviation (RSD) of intra — day and inter — day precision were less than 10% ;
The recovery rate was 95. 64% —104.49% , and the matrix effect was 100. 11% —118.87%. The RSD of the stability

of quality control samples after low — temperature storage, three freeze — thaw cycles, or room temperature storage were

less than 10%. The average drug exposure of patients undergoing HSCT was (4.99 +£2.76) pg - mL™' - h (range

0.66 -13.77 pg - mL™' - h). Conclusion

The established LC — MS/MS method has short analysis time, good

specificity, and high precision, and is suitable for the therapeutic drug monitoring of busulfan in HSCT patients.
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Figure 1

Typical chromatograms of busulfan ( I ) and internal standard carbamazepine ( I ) in plasma matrix

A: Blank plasma; B: Standard solution of busulfan; C: Standard solution of carbamazepine; D: Blank plasma with busulfan and inter standard; E: Clinical

plasma sample; 1 : Busulfan; II : Inter standard.
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Table 1 Accuracy, precision, recovery and matrix effect of busulfan in plasma using LC - MS/MS(x +s, n=5)

Intra — day precision Inter — day precision Extracted
Concentration Matrix effect
; Measured RSD RE Measured RSD RE recovery
(g - mL~") (%)
(pg-mL™") (%) (%) (pg-mL™") (%) (%) (%)
0.2 0.22 +0. 01 2.84 9.83 0.20 +0.02 9.24 1.74 80.8 £9.0 118.9 £6.2
1.0 0.95 +0.03 2.92 5.23 0.98 +0. 06 6.71 1.77 104.5 +8.2 100.1 +£3.2
8.0 7.80 +0. 46 5.94 2.62 7.56 £0. 50 6. 65 5.74 95.6 5.1 108.1+7.5

RSD : Relative standard deviation ; RE : Relative error.
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Figure 2  Average concentration — time curve of busulfan in hem-

atopoietic stem cell transplantation( HSCT) patients
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Table 2 Pharmacokinetic parameters of busulfan in hematopoietic

stem cell transplantation patients (x +s)

Parameters Mean RSD(% )
Cprox (mg + L") 0.64 +0.22 34.27
Lnax () 2.15 £0. 34 15.98
AUC,_ (mg+L7! +h) 4.28 +2.82 65.75
AUCy_,, (mg - L™" = h) 4.99 +2.76 55.38
ti2(h) 2.24 +1. 46 65. 11
CL(L-h~' - kg™") 0.24 0. 26 108. 79
V(L-kg™") 0.63 0. 42 66.77

W# 2, HSCT # #% AUC JiFl k 0.66 ~ 13.77
pg + mL™" « h(160.5 ~3 348.5 wmol + L™" + min) , 3
H135 %] 900 ~ 1 350 pmol + L™ « min H ARG E™ 1
8 i, M T T H RS 53 00 5 GilFn 4 4

i

-~
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CWF o PIHESH R, doe) s AT AR i AT AR e T nl ik
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PR
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Wi BT REAT A, R 25 3 A A28 5 K M TR 45 2Y
FIHN , ASA] HSCT f5 35 1) 22 88 AR BOR 28 5% JlHy
Foorn ol AUC BRI 75 4 (steady — state concentra-
tion,C,) o WA, FIH 2B - B 56 FR IR
TOrGE AR RN PN , PRI, BT 58 SE i 1] T AUC
1 b W T Bk EARY I R 7 AR 4 4 o FEAS B
FEH FRKRTE 2219 17 4] HSCT &g, Hm e A
H2e AUC 353 BARYE B 8 41(47.1% ) o 43T .
7N, B AUC <900 pwmol + min - L& s
M) &A% T AUC > 1 350 pmol + min « L™" 5%
ik PA) 26 P 55 2 W) A RO Y R AR ER A AT
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MW Z 1) LC - MS/MS J5 ¥ , 3% J7 ¥ 43 Bt it ]
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