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B OE BN AGERITENAEWRGETFHH BN TERBETIAORERELEF, 7. (1) —frBEiE, —LEEAEA Aston
SX1(3.5 mmx25.0 mm,5.0 wm) , 7348 A L -7 85-40 mmol/L B BR K& (V:V:V=3:1:4), =LA pH=7.0,R&E A
1.0 mL/min; (2) =4 48 &, | — 4,342 4 Aston SCB(4. 6 mmx100.0 mm,5.0 wm) , R Zh48 4 T -5 7 BE-45 mmol/L &85 /K
B (V:V:iV=T7:1:5), = KA pH=5.8,#%iEH 1.2 mL/min; (3) P B A A Aston SCB(4. 6 mmx10.0 mm,3.5 wm) , 3 BhiA5h 48
A 4K AR A 0.01 mL/min, A AR K A 235 nm/225 nm, AR A 40 °C B AR A 200 pL, 4R Nk vk A LR~ 4
N-2 97 AR (M2) 4935 5 %) 4 0. 233~ 10.494.0.236~ 10. 640 pg/mL B, 5% @R ERIFH XKLL R L3 F42 4 V=
(2.913 94x10°) X-21 600. 2(R=0.999 8) ; M iAvEak M2 4% & T 45 H1#4 0.233.0.236 pg/mL, #0 FE551 % 0. 046.0. 047 pg/mlL;
PN WA EEE RER R R, NikvbdkAe M2 49 RSD 39<3%, EH AL KER BT, Wikvbak T0KE 5 R E ek £ £
93. 42% ~ 104. 06% 6. B 11 , M2 #94 £ £ 95. 86% ~ 101. 27% & B M ; A2 & M H WA R B, RE &4 T 69 M A vk ok F= M2 49 RSD
iﬁ<3 00% ; M i& visopk M2 &9 42 BRI 5 2 31 % 98. 019% ~98. 56% 98. 64% ~99. 01% , #:45 WK 5 25 51 A 95.22% 99. 00% , %3k .
éﬁwﬁa &k by Mk bk fe M2 28R BN Z 5k BA ZHE S TIMIT A NEEZAAERT LR LEHE 7
/\;ﬁzﬁkﬁ—m#’ruﬂ' KOHERBZE ST IRAET 537 B A 6977 2 5N 5B, AL A W ) R HT 25 Nk vh ok dt 2 M e B AR AR T 3
REH#H,
KB —edaeakik; NWikvbek; N-SEWARMY; wBRE,; 75, BAREA

Establishment and Clinical Application of Two-Dimensional Liquid Chromatography for
Determination of Blood Concentration of Bedaquiline*

PU Linmei', WANG Xicheng”, LIU Hengli’, WANG Feng®, SONG Xian' (1. Dept. of Pharmacy,
Yunnan Provincial Hospital of Infectious Disease, Kunming 650301, China; 2. Dept. of Tuberculosis,
Yunnan Provincial Hospital of Infectious Disease, Kunming 650301, China; 3. Dept. of Infectious
Disease, Yunnan Provincial Hospital of Infectious Disease, Kunming 650301, China; 4. Dept. of
Research, Hunan Demeter Instruments Company Limited, Changsha 410000, China)

ABSTRACT OBJECTIVE: To provide feasible technical support for clinical therapeutic drug monitoring of
bedaquiline. METHODS: (1) One-dimensional liquid chromatography, the one-dimensional column was Aston SXI
(3.5 mmx25.0 mm, 5.0 wm), the mobile phase was acetonitrile-methanol-40 mmol/L phosphoric acid aqueous
solution (V:V:V=3:1:4), the pH was adjusted by diethylamine to be 7.0, with the flow rate of 1.0 mL/min. (2)
Two-dimensional liquid chromatography, the two-dimensional column was Aston SCB (4.6 mmx100.0 mm, 5.0 pm),
the mobile phase was acetonitrile-isopropanol-45 mmol/L phosphoric acid aqueous solution (V:V:V=7:1:5), the pH
was adjusted by diethylamine to be 5. 8, with the flow rate of 1.2 mL/min. (3) The intermediate column was Aston
SCB (4.6 mmx10.0 mm, 3.5 wm) , the auxiliary mobile phase was pure water, with the flow rate of 0. 01 mL/min.
The detection wavelength was 235 nm/225 nm, the column temperature was 40 “C with injection volume of 200 pL.
RESULTS: The concentration of bedaquiline and metabolite N-monomethyl metabolite (M2) were respectively ranged
from 0. 233 to 10.494 pg/mL and 0.236 to 10. 640 pwg/mL, which showed a good linear correlation with the peak
area, and the regression equation was Y = (2.913 94x10°) X-21 600.2 (R=0.999 8). The lower limits of
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quantification of bedaquiline and M2 were respectively 0.233 and 0.236 pg/mL, and the limits of detection were
respectively 0. 046 and 0. 047 pg/mL. Results of intra-batch and inter-batch precision investigations showed that the
RSD of bedaquiline and M2 were both <3%. Results of accuracy investigation showed that the deviation of the
measured concentration from the theoretical concentration of bedaquiline was in the range of 93. 42% to 104. 06% , and
that of M2 was in the range of 95.86% to 101.27%. Results of stability investigation showed that the RSD of
bedaquiline and M2 under different conditions were both <3. 00%. The extraction recovery rates of bedaquiline and M2
were respeclively 98. 01% to 98. 56% and 98. 64% to 99. 01%, the transfer recovery rates were respectively 95. 22%
and 99.00%. CONCLUSIONS: The determination method for blood concentrations of bedaquiline and M2 based on
two-dimensional liquid chromatography has the characteristics of high sensitivity, good reproducibility, high automation
and simple sample pretreatment, which meets the demand of plasma sample detection, provides new and practical
means of efficacy monitoring for clinical patient treatment, and technical support for reducing the occurrence of
resistance to the new anti-tuberculosis drug bedaquiline.
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BDQ . M2 % 5& & F FR 43 5 24 0.233,0.236 ng/mL ({7 ¥
H>10,RSD<11.00% ) , K M BR 4 0. 046 ,0. 047 g/ mL ({5 M
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ERTR(n=5) BDQ 0.233 586 811 575 168 588 377 581 899 579 291 582 309.2 4844.76 0.83
M2 0.236 714 582 736 537 730 310 726 332 722 844 726 121.0 7 348.09 1.01

KR (n=5) BDQ 0. 046 119 002 120 623 118 243 116 212 117 973 118 410.6 1435.12 1.21
M2 0.047 142 285 143112 142 035 140 081 140 999 141 702. 4 1054. 58 0.74
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. iR/ HARBE (n=5) R (n=5) YR (n=5)
) (ng/mL) SR/ (s, pg/mlL) RSD/% SRR/ (ks , pg/ml) RSD/% SR/ (s, pg/mlL) /%

BD( 8.745 9.10+0. 05 0.50 9.1120.03 0.35 9.10£0. 03 4.06
5.247 5.07£0.02 0.43 5.09:0. 01 0.22 5.10£0.03 -2.80
1.049 0.98+0.01 0.86 0.99+0. 02 1.60 0.98+0.02 -6.58

M2 18.867 8.95+0.06 0.62 8.99:0.06 0.63 8.980.06 1.27
5.320 5.03£0. 03 0.51 5.070. 03 0.65 5.10£0.03 -4.14
1,064 0.97+0.02 215 0.97+0.02 1.99 1.02+0. 07 -4.14

+ 432 - Evaluation and analysis of drug-use in hospitals of China 2025 Vol. 25 No. 4

T E BB T 54007 2025 4E55 25 5 4 1)
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H (ng/mL)  SEOUIEEE/ (xts, pg/mL) RSD/% SEWHKFE/ (vs,pe/mL)  RSD/%
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5.047 5.08+0. 02 0.39 5.100.02 0.43
1.049 0.98+0. 02 1.70 1..000. 01 1.50
M2 8.867 8.96:0. 06 0.62 8.9320. 06 0.64
5.3 5,080, 04 0.88 5.06£0. 04 0.70
1.064 0.97:0.02 1.99 0.99:0.03 2.58
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1.049 0.99+0. 02 1.37 0.97:0. 02 1.59
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5.320 5. 110, 04 0.99 5.000. 04 0.70
1064 0.99:0.03 2.99 0.99:0. 04 2.08
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SR S0% T e KRG HIRE0N > o 3k — K R AE 5y — T 58
HRAR B TUESE , Bk B T B 2 WAL ) 50% ( B 4E 45 A1
BRI ZED) | Fras A9 L8 BDQ SEEMIE Jy 1. 57 mg/L

P R TEM 5430 2025 4F55 25 B55 4

BDQ 14 d( fuff BAZE AR ) 1948 e B RI0G vie 1 45 31 177 2k
B, SRR, 1S BURE D BR LB A (g5 2) A, KR
14 BIEE W T W 5 8 THERER 2 % (6 (1,42 5K
1.57 mg/L) ,

J3Ah, BAR BDQ W LA RUATT TN 2 25 4500 , (Bl v A7
SRAFTEVEZ AN B R, T QT i) 0 48 K | FF 53 P 00 Ak ik
&, USRI, BDQ IR AN (4 3 P450 CYP3A4 fUigt

(F#G5E 437 1)

Evaluation and analysis of drug-use in hospitals of China 2025 Vol. 25 No.4 - 433 -



