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J i (LC-MS/MS ) i:#m) . &34 4% # Phenomenex Synergi™ Fusion-RP, #3048 4 W 82-0.1% F 8L 72 ik (M6 B2 ) , AR A 40 °C, iR
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TR EMTEE A 0.05~8 pg/mL(7=0.999 5), £ & F &4 0.05 pg/mL; B A | B &4 % & RSD 34 4 F 10%, 4 B K 92.7%~
104.9% , F 3 3 Fi 3 B A 94.3%~107.5% , F 34 IR EDK % 4 93.2%~98.1%, 64 MDR-TB # 4k A DLM #) 2. 25 3% & 4 0.61~
2.76 wg/mL,-F¥(1.67 £0.74)pg/mL, L5 AT LC-MS/MS ik + B 45, R AR ) B RM % ¥ &, 7T T MDR-TB & % &
P DLM s 25 3R % 69 45am)
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Establishment and application of a method for the determination of plasma concentration of delamanid
DING Qiaoyan, ZHANG Huan, MA Lihua, LI Sisi, ZHANG Yu, ZHOU Ming (Dept. of Pharmacy, Pulmonary
Hospital of Wuhan, Wuhan 430030, China)

ABSTRACT OBJECTIVE To establish and apply a method for the determination of plasma concentration of delamanid (DLM).
METHODS After plasma samples were treated with methanol precipitation, LC-MS/MS was adopted to determine the plasma
concentration of DLM. The chromatographic column was Phenomenex Synergi™ Fusion-RP with mobile phase of methanol-0.1%
formic acid solution (gradient elution). The column temperature was 40 °C, the flow rate was 0.3 mL/min, and the sample size
was 1 pL. The ion source was electrospray ion source, and positive ion scanning was carried out in multi-reaction monitoring
mode. The DLM ion pair used for quantitative analysis was m/z 535.0—352.0. The plasma concentration of DLM in 6 multidrug
resistant tuberculosis (MDR-TB) patients were determined by the LC-MS/MS method. RESULTS The linear range of DLM was
0.05-8 pg/mL (r=0.999 5), and the lowest limit of quantitation was 0.05 wg/mL. RSDs of intra-batch and inter-batch precision
were all less than 10%. The accuracy ranged 92.7%-104.9%. Average matrix effect was 94.3%-107.5%. Average recoveries were
93.2%-98.1%. The plasma concentration of DLM in 6 MDR-TB patients ranged from 0.61-2.76 wg/mL, with an average of (1.67 +
0.74) pwg/mL. CONCLUSIONS The established LC-MS/MS analysis method has good specificity, high sensitivity, accuracy and
precision, and can be used to determine DLM plasma concentration in MDR-TB patients.
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JIF MDR-TB BUAF 8 & iR

16 IT 25 %) Wi I (therapeutic drug monitoring, TDM )
TSRS F B 2 — R E il 25k
JE SR R 2570 1 LASR SR ROR AR RSO & A
AR, [ st f5e B B2 bl /D FE V. DLM S — B AU
FERKME AL G, R B BT A5 A% 2, T A e 40 P A
W — A AR R PG o BOFF R VR T B 5 4s
th, DLM (957 SCEAT Ve FE A | 1l 24k B 3o AR AT i
FOTRONE, M 259 B ik = W AT RES | A R O™, A
B, AR ST PR SEBRTE 2K A&, B S7 T PR | R 19 = 8
VBOHE L  - R BT 1% (LC-MS/MS) 32, I HL A T 46 Ul
TB i /K N DLM 1 Il 25V B, DL Ay i DR FH 24 44 1k
EiER

1 ##
1.1 FENEE

AW 5T I FH B 241 4E 4500MD 7Y LC-MS/MS
4t (3£ [F AB Sciex /A A)) , 5810R Bl 5 X i il K 7 1t B
L, 5424R B G 75 20 3 v U 150 ML (72 5] Eppen-
dorf /A 7)) , Milli-Q Reference B £l /K £ 45 (32 [ Milli-
pore A F] ), XSR105DU #7543 22 — 43 K1 K- [ Mg ) -
FERI AR () A RA RIS
12 FEHRBSIKA

DLM Ji ( [# 2 15 120180086, ML4% 50 mg) Iy I H
7K Otsuka Pharmaceutical Co., Ltd.; DLM %} 18 & (it 5
COBAL1L110842, 4li & 99%) W4 FI I i Wt A= Rk
PR AL H B R L — 1 6 R (DMSO) 48 ik 4
AR Ry A 4l K R 2K
1.3 Z=AMmE

25 IR SR 4 T T AR B B E AT AR R 1 ik
FREH .

2 FiEEHER
2.1 ‘BiEEH

PA Phenomenex Synergi™ Fusion-RP (50 mm X 32
mm, 4 pwm) AR, DL EE(A)-0.1% FIRE R (B) N
TSN AR A TR B BRI (0~0.5 min, 40%A ;0.5~0.6 min,
40%A—90%A; 0.6~2.9 min, 90%A; 2.9~3.0 min, 90%A—
40%A 5 3.0~4.0 min, 40%A) ; £ 4 40 °C; i 4 0.3
mL/min; #AEE N 1 pul,

22 FULEH

25 R R HL S 55 B - U (electrospray ionization,
ESI), PAZ Jz 7 Wil (multi-reaction monitoring , MRM ) #
AT IE & F 4 &b R 5 500 Vi 2540 B
9 600 °C 3 S A5 A1 25 psis Bl H1 0 6 psi; 1
51 45 psis i BN S04 55 psis T it
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A3 B (9 DLM B %}k m/z 535.0—352.0, filf 4% fig &
38.1 eV; KFEHLE N 124.6 V5 I T £ 43 #7119 DLM &5
FXF Sk m/z 535.0—356.9 , hilf i BE &k 26.3 eV, AR K
F114.0V,
2.3 MERSBAGNREEROFE

5 %5 FREUDLM X 8 5 10 mg, %5 T DMSO 7, Fit 1
BT IR E R 1 mg/mL A6, BT — 20 °CUKF
170 BUE B4 0, F DMSO Rk, 15 e 5 43 ) o0
1.5.10.20.40.80,160 pg/mL 4 2 5 AR HEZ BRI 1.2,
20,120 wg/mL MY TSI o K 25 f BUAS IR 95 L,
3N 3R R IR IS 5 WL, 5T ik 2 4]
$90.05.0.25.0.5.1.2.4.8 wg/mL i Z 51 b5 i ith £k i 2
FE i 5 [R5 1) £ BT 4 vk B2 433 4 0.05.,0.1 .1 .6 pug/mL [
Fr I, 55 H
2.4  MERHEFRHLLE

KB W IR i 2 RE A 40 pL, B T 1.5 mL B0
WK E A B2 360 wL, HR 1R A 1 minf5, F4 °CF
Ll 12 000 r/min &5 .0> 10 min, B F 3% W £ 1T LC-MS/MS
9307
25 FHEFER

i B 2020 4F Rt € [ 24 i) (O ) 388 DU 14 A DGR
AT IT IR,
251 TIEMEEE 6 MAFERRIENZ A 25 M1
1% +DLM X B (0.5 g/mL) FIR FH DLM 5 25 1fi 2
FES A 2,470 R A | B 2.1 2.2 IR
T 5 B S A AR T Il SR . R R, TR
RS, DLM AR B B[R] 244 1.9 min, 2% 4 4
JEHEY AN S0 DLM Fill o , R ITZO7 A & Jm i R AT,
TEULIE 1 (23 i A i )
2.5.2 MEXRAERTHRMELE B2.3"HF &5
B v 2R M RE S SR 2. 47 TR O A B P R
“2.17°2.27 WU Ak 5 BTk SRR A AT, I R T AR
Ll DLM U TH AR R A Ak A (1) DLM J5 f ¥ B2 A A A A
(), R/ INIAGE OISR BCh Ux®) A T4 111, 15
DLM () [8] 9 J5 2 &y y=1.745 45X 10°x+20 346.322 71
(r=0.999 5), 45FFLH], DLM K il 5 2 v 5 19 26 1k 70
[l 0.05~8 pg/mL, & & MR 0.05 pg/mL.
2.5.3  MEWREE SRR AL 237U i T RR T
R E (0.05 wg/mL) A L L BT ik (0.1, 1.6
pg/mL) Y P LR i, 3 B 2,47 300 vk b S | 1
FRIRU2.17 2. 27 T A3l 5 Bl AR Sad e 5 IR, 558
H RS 2 B 5 E 2N 3 d, %5 %% H [RDRE 2 52 5 LA S o
R SRR TR BT AR, B UER . AR
7N, IZJTIE H AT H EDRE %5 R 1) RSD #4178 TF 10% , #ER
BE K 92.7%~104.9% , FE W3 1,
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B. HiFH DLM H& 35 Y Il 25 R
Bl DLMEEMEZMNEILE

®1 BEESEREREER

TR (ugml)  HIKEHERSD(n=5)%  HIEKEHIERSD(n=3)/%

MR (n=5)1%

0.05 6.1 15 9.1
0.1 10 42 95.2
1 18 47 1049
6 11 6.9 913

2.5.4  BEFHUN SACHSARRIALS 43 3R IA
FA% b S R (0.1.1.6 pg/mL) AU FRIINARE &
55 120 JUDLM ] 8 i i, ] 509% PP B B il A1
L B MR R Y DLM VTR, $2 BB 2,17 “2.27 30 (e i
5 SRR BT AT R A 5 5 2 A S MR
i o A ARR A FE B AT OUE 26 1T, 50 i B D v (LA
PEIR)“2.47350) , LA B IR WVE LT, a8k rp e B i
VR DLM FE A, F5e IR 2,17 2,27 T F (6 3% 5 o %
S5 HERE S BT, A5 W T AR B 55 3 4 B DLM X R i i
i, IS LSRR RS, A b s BT i Wk B2 1) DLM IfiL
RES IR 2. 47T A B P IR 2,17 2,27 T
TGS BUE A HERE S A AR T AR C T A
T35 0N A BN %% < 5 AU, = B/A X 100% ,
AR =C/BX100%, 45 it W EFEA A TH0E 5
By o ZEF BN, ARSI X 3 RN N 94.3%~
107.5% , F-HI2E B m e % h 93.29%~98.1%, W3 2,
*2 ERYNSFENEKRRREER(x+s,n=5)

BRI (pgimL) LT % AR
0.1 1075£3.0 98.1+28
1 986110 932116
6 943127 96.7+14
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2.5.5 FAETEIRES  HHR <237 R Ok A% b e
e (0.1,1.6 wg/mL) B9 45 I RR &, 2 ) F %
TTHCE2h 4 °CHl'E 6 h,—20 °C Nt E 7 d. —80 °C
R 15 d R R (—80 °C~ 2 ) 2 5] 3 kG , IR
“247T R RN B G IR C2.17 2.2 TN Ak 5 i
TSR T, B A AR AR R A T AR e M
(%% JE v FERE S S PATERAE 503, 205 5 DL S i H- 9k )
RSD 7R ) o SEF IR, BRI R 3 A, & FE e
WA (RS e M B (RSD /T 10%) ,
W3,
x3 MEHRNBEEREER(n=5,%)

by SR 4CHE  -0°CHE  -S0°CHE  RAMEM  RANM
(ng/mL) #2h o 6h 7d 15d W 3K
01 95 76 55 83 87 113
| 84 8.1 51 74 9.1 162
6 70 54 68 63 88 157

[FIERE, #2 BR“2.37 30N 5 P e i BT i Wk 20 1 mg/mL
B DLM fiff £ 0UFN o 1 4 2 435314 10 .80 pug/mL Y DLM
PRUEVTR , % %8 IR T 25 T & 6 h.4 °CHiltE 15
d AR M (45 BTV FE AR A THRAE 5 007, 45 2R LA S
JRRHE R RSD FR ) o G50 WoR &R e Bk A F
TOCE R E P T (RSD Y/ T 10%) , BE LR 4,
x4 HERMRERENREERKRER (n=5,%)

TR FHAECh 4°CHE 15
| mg/mL 35 54
10 pg/mL 57 69
80 pug/mL 42 50

2.5.6 FREAZN  HLU2.37I00 T U E N 8 wg/mL Y
T v R R B 42 IR 2,47 15 R 7 vk Ab B | T IR
“2.172.27 WS Ak 5 Bk S R HERE ST Bl D9
FE A MR A DA 2R B 0 o 25 /R, £ DLM
AT A0 B8 s T) Ak | 25 1 0L o X6 7 € o U 1 =
I R T F Ve R I A €6 1 WA 0 TR LU RN T
5% , ¢ WB% B RN %) DLM A58 f 43 A JGHH S5
257 FEBEATEEME  HU2.37 IR B AR E N 8 ng/mL
4 v HHT 4 I S R O, S I 2R R 10 f% S, 44 R
“2.A47T R AL S B R 2,17 2.2 T (A 5 T
T A5 A SRR A3 AT LA S A B T SR (R ST A T4 B
By) o SEF IR BB G RS RS %5 5 RSD /T 10%, 1
1 5k 98.9% , & B I 2% A FH 25 1 I A g 10 A% %)
DLM (¥ 5E 143 HT JC B s

2.6 HERKA

2.6.1 BEHASHBRIRE  AAPRERLSE : (14
I 18~65 2 5 (2) I R A2 0 MDR-TB (4 ; (3) BLAE IR
FADLM A 1AL, Hhigs o sl A B O a5 (4) [R5
ZHINAE I O F MG R E . HERAR s (DA
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i 52 25 A B RN 5 (2) 1 & 9 IR FH %) DLM 24 8y e i
SCUA A 25 03, R AR 45 5 A I €5 2% P450 (cyto-

chrome P450, CYP)3A4 355 351" ; (3) 4L U I sl ni 2L 01 i3
o AR T AR IR} EE B B 2 A0 322 5y 23
A, St R HE (2021)20 5,
2.6.2 JHAMEN APty AFEBE 2021 4F 4—10 H
WUA R MTB-TB 855 6 5. Hor, ik 2 461 Lotk 4 45157
PRy Ry (288 £11.7) % s i A5 A O IR DLM f, 4
K100 mg, R 2K, LM 1L L
2.6.3 KM R AER T e SRR R
B ERKIRZ G 4 h(9FIk I, T4 °CF A3 000 r/min
250 10 min, R K T 208, B T —80 °CrkAf
HORAE, 2 o HUB A IRAE L, 3 IR 2,47 30T Jr vk Ak
PRI, FHZ IR 2174227 W F i 5 B A R b RE T
10 57 UG T AR ol FH B AT B o 283153 DM A4 1 24 v
o AR NIR, 61 8 AR P DLM Y I 259 R 0.61~
2.76 wg/mL, P14 (1.67 +0.74) pg/mL.
3 g

DLM & — 8z B IR A= -6 L il 1), Xk 52 il AR
I P19 45 A% 0 AT T LA S A PN M ) 5 A% T T 2 AR 4D
HIREPEY ) A WFSEHE H DLM IS HAb G M2 T
MEVA RN 2 TB, A SE AL 0 B SR B MR, H B R 47
()22 4 PE™ SR, 7E DLM _E T S A I R HY B8 T 1}
DLM Z5 T i IR i, Rz 25 i it 25 M 161 T &R
45 W AR AT 0 B, SRy T e K PR B b A % R /D it
DLM 25 FF R Y B, S8R 25 5 0R 7 7 20 TR
[ 4T TDM 143 85 %8, 3l o W I DLM I 245 3 15, v] %
AR 25 2500 i, A B TSR A 25 2 AR 24 2%
P RS TR

TDM # F 3 BB R F 24 OG5 Ak b
PEEERTIN B ARG N2 & @ vk b HE# R LC-MS/MS
i O A 3% (HPLC) £ AR, B T DLM 7E 8 35 14
P4 1L 24 9 AR, HPLC AR B AS R L I DA M ) 75
3R, T LC-MS/MS AR L @ 5 R MU =7, ] RRAIK P U
P 5 R A 245 W 1, o 2 A T 3 R A i
T DLM [fil 259 BE ) RAEA WM . JEF b, ARAF G ar
T KN DLM IfiL 25 ¥ JE (1) LC-MS/MS ¥ 34 H v i
1797 N8

FETRSIARERE T, S T 859 4k (0 et 2 4 s K
DU AR , A TR 53 3 %5 42 1 i shAH HRoin A R Bl
ORI R B J 1 Hh W I O, 45 58 s ZE7K A R i ACHT
MR, BT 45 € 335 W 1) W D1 30 07 5 B I, A IR R A AR UK LA
0.19%.0.2% PRI A ZKAR , 58 T W 10 53 B ROR , i

ZEFE T 0.19% WA WLAE /KA, IR8E T 2.17 50 F
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AR VR L AT AR 8 B 2 1 & B, DLM 5 9E 1
[M-+H]" I, HAE MRM 1E 25 1T A 28 808 By 5 B
Jar , AR PR X B A S A R AR R T
AR U ) i e A 2SR AR U SR T AL
PABE— A0 5 o RABRE I RS L R IR L, X85 T
“2.27 WU Bk A

WFFEHE L, DL EET0E 8 F AT AR R ol ) oy
B S A PRSI B JCAE N i DLM L2459 8 5 18
Fr BB T 3 254 0 P s R AR, L0/ B oAk N )57
M) , e A F MR- TR 2 (129, VIV ) AT EE I DIUE . B
J AR PRABUZEL SR A BE R I 7 3, T i e B A Aok
ARFNAHUAHAY L], S AT e /b IR B T4

AR ZH T3 73501 5% FH N 57 (LA DLM R 3R
PBR) FIS MR ZEST DLM Y E AT, 45 R A B, 2 Ry
VEIFTCIA 2200 o A S ARG SCHRY MR, D A I TR
DR ZAS W T i [0 R ARG D e AR , ARS8 B4 1 4b
prik, DLBEATARE T 26155 MDR-TB 2 /&£ A4 DLM fY
MZGAEE

X Meng 55" B i 19 5 125, ASBIF S T A 5 12
PIREAS T2/ AT 40 L 1 ISR BV AT 58 ROk 5 [e] i
DA B0 0E S A T LA o A B, 48 A5 A TR 5
TR ST T, AT T A B EL2H B B A
FH - H R T 5 L b , DLM ) 4 DS ) 47 1.9 miin, A6z i1
WAL I 4 min, 385 T PROCHEAS A HREAS I

25 BRNA  ARWE S I S T A I 1 Hh DLM
W JEE 19 LC-MS/MS i , 1] ] T K6 Il MDR-TB % /& Y
DLM I 259 B . ¢ T H A& JC W1 B9 DLM A &6
JrHe I, ELAIFTE BOREAS B B/, 55 S AR IR 4
W RAEA T HEATHGIN , [5] IPS 8R % 25 St e A vk
ARFR DK | 5838 I PR 25 B~
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