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Simultaneous Determination of Ethambutol and Isoniazid in Children’s Plasma by UPLC-MS/MS
AN Jing',DONG Zhanjun',ZHANG Xiaodan’, LIU Hongtao'(1.Dept. of Pharmacy, Hebei General Hospital, Shi-
jiazhuang 050051, China; 2.Dept. of Pharmacy, Hebei Chest Hospital, Shijiazhuang 050041, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of ethambutol (EMB) and isonidzid (INH)
in children’s plasma. METHODS: After precipitated with acetonitrile, plasma samples were determined by WPLC-MS/MS ‘method.
Using lamivudine as internal standard, Waters ACQUITY® UPLC HSS T, column was adopted with. mobile phase ¢onsisted of ace-
tonitrile-water (containing 0.05% formic acid and 15 mmol/L ammonium formate) in gradient mode at the flow rate of 0.2 ml/min.
By ESI, positive ion detection was conducted in MRM mode. The monitoring trafsition ion-pair was‘m/z 205.2—116.0 for EMB,
m/z 138.1—121.1 for INH and m/z 230.2—111.9 for internal standard. RESULTS: The'linear range of EMB and INH was 10-5 000
ng/ml and 50-5 000 ng/ml, respectively; the limits of quantitation were 10.and 50 ng/ml; RSDs of inter-day and intra-day were all
lower than 15% and relative recoveries were 98.7 %=105.59% . Plasma concentrations of EMB and INH in 4 children with tuberculo-
sis were 94.5-99.7 and 55.1-80.9 ng/ml. CONCLUSIONS: The'method is rapid and sensitive, which suitable for children’s plasma
concentration monitoring of EMBsand INH and pharmacokinetic study.
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mmol/L FREL ) , BB HEVERR (R FEF W4 1) 5334 : 0.2 ml/min;
FEIR 40 °C; ibFR & 25 ulo
R1 BEXRBRERF

Tab 1 The gradient elution procedure

f,min A% B, %
1.50 2 9%
5.00 90 10
7.00 90 10
7.01 2 98
10.00 Stop Stop

K FH LI 55 B IR (EST) |, L 22 5 g Wil (MRMD) #5558
i, I8 7 2R 5 A UK 77 £ 30 kPas Rl U 7+ 8 kPa;
HL IS 55 L R+ 5 500 V5 53 1R £ 600 °C 5 4L < 7 : 60
kPa; 4B 77 :60 kPa; A TTHL 10 Vi RffEE H T - 14
V. HAFESHILE 2,
xR2 RiLtSH
Tab 2 Parameters of MS

Fellty BT w2 Fhfwz  WEMEms KR AR
EMB 2052 1160 100 60 15
INH 1381 1Ll 100 80 2
ik 202 1119 100 % 2

22 REHIHE

R BRI X B IE BT 10 ml A, K s i)
FHH AR B 20, $25), efi B EMB  INH J 4t 2 23501
1.01.,1.02 mg/ml (X IR 49, BT 4 CHAR TP IR AF . K%
W B b A BRI 44 W 4% 0.5 mil, BT 10 ml &b, FH 50 %
F K S TR B 2 20 5, 250 , 79 EMB  INH Jii 2 4 5 44 4y 50
ng/ml TR X B A . BOZ IR A X R Va1, A 50%
FH /K VA YR R A5, o ol T il EMIB L INHL Joi 2 ¥ 5 2y 50,
40,20,10.5.2.1.0.5.0.2.0.1 pg/ml (¥ R 5IFRAE TAVER , % e

W FRIBUN AR IR S 10 mg, BT 10 mle i A il P B
i) /KA R B Z0RE 475, Bl i T mg/ml i 4
PRIV AU, BT 4 COKFEHMRA R i T T ACHKE LA A5 1 o
HeRE A 1 pg/ml B N AR, #5HH o
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TEEE A, WIEIR 2] 30 s, 16 090xg 5.0 10 min , A% 2 W I 75
20 pl, MAIK (45 0.05% H 12 J% 15 mmol/L B 4% ) 180 wl FisFé,
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AZS M 5 B.2S FILEE+EMB (100 ng/ml)+INH (100 ng/ml)+PA45; C.
45 A% 8 LIR 24 5 ) I 3R R S+ A% 5 1. EMB s 2.INH 5 3. N bR
Fig 1 Representative MRM chromatograms
A.blank plasma;B.blank plasma+EMB (100 ng/ml)+INH (100 ng/ml)+
internal standard; C.the children’s plasma sample collected after oral
administration of drugs+internal standard; 1.EMB; 2.INH;,_ 3¢nternal
standard
mlH R 724 1) A3 H TR 43 5 < yemw=0.002 07xews+
0.042 3(r=0.998 6, n=3) mu=8:54>%10" xnu+0.005 75 (r=
0.998 9,n=3) s 45 W 4 JEBM JINH Ifi 2 ¢ & 43 3] 7 10~
5 0005035 000 ng/ml 35 FI NIRRT

RA(RIREL (S/N) =10, [ i3 Fe EAf 2 FORS 26 2 25K (P ]
A SRR 5 U, S SR BE Y RSD W <20 % , 1R 22
TE £ 20% LAA) AT it R SR AR 5T R B b 2 e 91
B AR, B LLOQ. 455 ik , EMB A LLOQ 7 10 ng/ml,
H:RSD 4 5.0% (n=5) , [FIi 2% 4 80.0% ; INH Y LLOQ A 50
ng/ml, JiRSD N 2.5% (n=5), FIT K 92.0% .
2.4.3 KR SUENERAL B EMBAIR BRI
£ (20,200, 4 000 ng/ml) Al INH {I§ , 7 & Jif 7 4 & (100,
2004 000 ng/ml) B9 MLIEAFE & , #“2.37 R Jy iL 40 2], 4
e B REA T, LRI AE 3 d, P24 B bRl 4 AR
R SN B R, 48 HIN | H TRDRS 285 2 o Sl ot i vk 2 5
PRV TSV B LA, TR RIS B 8 ik MR, 4
F 4R EMH K INH (% H ] . H P RSD ¥ <15% , #AX [l i
H98.7% ~105.5% . i B VR BB 2 R L3 3.

®3 BEESEBERKRER(xts,n=5)

Tab 3 Results of precision and accuracy tests(x+s,n=5)

wory AR AR W
Pl W, URERE, RSD,  SUREE, RSD,  AEMENCE, RSD,
ng/ml ng/ml % ng/ml % % %
EMB 20 20274081 40 0901132 63 1035 100
W 2ETESHE 24 196404852 44 1055 95
4000 41866746110 15 42200016584 26 042 34
INH 100 WUSIEL09 104 914 139 %87 107

200 203.67+18.50 89 2575285 133 1019 13.6
4000 411334215012 39 4086671025 26 103.9 13
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(100,200 .4 000 ng/ml) [ MLHKFE i, 32,3750 T JrikAb B4R, 1
Jo R BE 5 AR AR AT A AR R I TR €0 BRAS UL
P52 37 TR 7 Rk AL BRI KR I I3 e B A bR o TR M
PN B V5 T 4% 3 i, TG0 1) B EMIBAIG L HP L 5 B VR BB (20,200,
4000 ng/ml) I INHAIK .o |5 BT (100,200 .4 000 ng/ml)
) I AR 5 O W S T B FEAR AT, AR AH N I TR AR B, B
AR SO R e RO B v AR, AN B T A2 0 R 44T , A5 AR
WE T AR AL FE AN =B/Ax 100% ; 32 H K % (% ) = C/B x
100% . %55 875, EMB INH & N A5 (R 56 B30 b 85.09% ~
104.7% , FEEUECE A 94.6 % ~107.5% , 2B I TSN AN 521
47 1L 24 e B (R0 5 o FRE SRS BRI A 54 45 I T,
#4.
x4 EBERYFFAREBRERRIRELER (n=5)

Tab 4 Results of matrix effect and extraction recovery test

(n=5)
T FIFRRTE ng/ml SERR0, % e
EMB 20 850 93
200 918 1019
4000 1047 979
INH 100 914 1075
200 8.1 978
4000 994 954
it 100 85 946
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58.4.76.3.80.9 ng/ml,
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X ARSI , A7 SCRR R T8 SR 28 2 ' B30 S I 4500 T R
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pg/ml1"™ s i SRR B X A A T Eh R L T RE A
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o EMB [ & B f 5 TR, 14 635 R A I R EMB 1 253
FERINEI AR SR R (43 - R i1 (LC-MS/MS ) 75 [F]
B 52 T AL A EMB L INH A9 3 5, LLOQ ¥4 100 ng/ml ,
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55 At Z T R BA B B B2, 032 SRR s iR . AN IR AE
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s () o SR s L BT 1 i 46 42 £B LA N EMB L INH I 24 % )3
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