LC-MS/MS 3l 58 A2 o b =y 2 Bk
kew L ETEE OBLE M EaE sEE(IMEREERGAA, LM 110016)

FE 4 ZES  R969.1;RI972 XHEFRER A XERS
DOI  10.6039/j.issn.1001-0408.2013.30.17

1001-0408(2013)30-2835-03

W OE R AIMNIALRFRGFREG T E, A TGRS F R AR, 7k oL TB-Z R FR(3:2) 485,
SRR - B R (LC-MS/MS) ikt #ml %, &35 42 % Ultimate XB-Cis, 30 48 4 5 mmol/L T 8 4 (0.1% ¥ 82 ) /K i ik - T (B %
BL), A% A 0.3 ml/min, MAR A RIEF 2. SR FHF 0 REAE0L~10 ng/L LA AL X & RIF, RIKEFFRA 0.1 pg/Ls B
M | B A AT AR AR £ (RSD) <15% ; 82 IREDK F H 75.2% ~82.5% . 4k AT Sy 77 kR AF M 2 A Heik A TG
F il PR AL 25 K o

KGR hFBF RN R e R B

Determination of Digoxin Concentration in Human Plasma by LC-MS/MS
ZHANG Meng-meng, TANG Yun-biao, SUI Yin, YAN Ming, CUI Hong-xia, SHI Guo-bing (Dept. of Pharmacy,
General Hospital of Shenyang Military Command, Shenyang 110016, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of digoxin concentration in human plasma, and to moni-
tor the plasma concentration of digoxin in the clinic. METHODS: After treated with aether-dichloromethane (3:2), blood sample
was determined by LC-MS/MS. The separation was achieved on Ultimate XB-Cis column with mobile phase consisted of 5 mmol/L
ammonium acetate (0.1% formic acid)-acetonitrile (gradient elution) at the flow rate of 0.3 ml/min. Nifekalant was used as inter-
nal standard. RESULTS: The linear ranges of digoxin were 0.1-10 pg/L, and the lowest limit of quantification was 0.1 pg/L. The
intra-day and inter-day RSDs were less than 15% , respectively. The extraction recoveries were 75.2% -82.5% . CONCLUSIONS:

The method is simple, sensitive, rapid and suitable for plasma concentration monitoring of digoxin.
KEY WORDS Digoxin; LC-MS/MS; Plasma concentration; Pharmacokinetics
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2 FHEEER
2.1 BiEEH
B, 7% FF : Ultimate XB-Cys (100 mmx2.1 mm, 3 pm) ; i 2 :
0.3 ml/min; A9 : 40 °C; PEAERE 2 20 pl; FEBHAA : 5 mmol/L 2.1k
B (0.1% TR (A)-LM5 (B) , BAEE VR DL 1.
x1 RIMBHERBEER

Tab 1 Gradient elution process for mobile phase

{,min A, % B, %
0.01 80 20
1.00 65 35
1.50 35 65
3.00 35 65
3.50 80 20
4.50 &1k 5k

2.2 RS

B B SR B IR (ESD) s B TR =X B TR
W (MRM) 5 & F i P < 1E 3 7 5 A5 <2 30 psis filf 9 <
(CAD) : Low; & TR LR (IS) : 5 500 eV ; PRI : 350 °C;
TENAR 1(Gas1,N,) : 45 psi; U 2(Gas2,N,) - 40 psic. AT
TR B X A5 A LS 2 m/z 2 798.4/97.2 , Bl fiE : 25 eV 5 1N
FrRIEFER 2% m/z:406.3/251.3, Rl fE AE : 25 eV S ] : 0.2 s,

TR LA 1
o1
4.0e6 2.0e7 -
é 3.0e6 é
= >
= 2.0e6 7 1.0eT{ .
g 2 S
£ o 2
1.06 qu s 05 w7 s
a1 n2 53
. L= | LLL |'“ L 1
7100200 300 400 500 600 700 800 760 100 140 180 220 260 300 340 380 420
mlz mlz

A B
Bl tEFHSRREMH]H =5 5E E
Fig 1 MS’ spectra of [M+H]" for digoxin and its internal
standard
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2.3.2  PIFRVE W MERRARIBUT SRR JE 3 = 22 X HR§h 0.010 98 ¢
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30's,16 000 r/min #5.0> 5 min, B3GR T, H 5 mmol/L Z R4
(0.19% F R ) 100 &35 . BL20 wl FEFEAHT
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Fig 2 Typical chromatograms
A. blank plasma; B. blank plasma+1 mg/L digoxin (equal to plasma con-
centration of 0.2 pg/L)+30 ug/L internal standard; C. plasma sample af-
ter oral administration of digoxin 0.125 mg/d on the seventh day
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%2 BEESERERRER (1=18)

Tab 2 Results of precision and accuracy tests(n=18)

B wgl W&, % HHRZ, %
A A5 HHRSD  HERSD
020 020 + 001 42 12.1 59
100 1.00 +0.01 9.6 10.0 0.6
800  8.00 +0.02 538 3.9 9.9

0.2.1.8 pg/L 1 QC AL, , B—WR AT 6 AT, 15 2 Hb 53
FAER R TR 22 AT AYE (Aoe) Al (Aw) o B HLES [ IALE 300
wl, ZFik-— & e (3:2)900 pl, Y&3% IR HE 30 s, 16 000 r/min 5.0
5 min, FIFETS 2 10 mIUE D, 20 T 2 I b = 2 o vk
FER1.5.40 pg/L A% BEGAV 60 wl FNFR (30 pg/L JEHE R 244
W20 ul, BH—URIE 6 FEASHT, e 30 s, B+, 1 5 mmol /L 2
PR B (0.1 % FH R ) /KR 100 pl S35 B 20 pl iR 431, 45 21 Hh
e ARR S FE R 22 M T FUE Boox Rl Buw o RIS 25 2 IRUTT
TR E A 1.5.40 pg/L A R 2F QC I 60 pl, LA K 300 ul,
R — U BEHEAT 6 FEAS BT, o “2.47 0T [RGB A NS
(30 pg/LJETER 22V ) 20 Wl EARIEARAE, L 20 Wb RE T,
PR B M 2 AP FRJE FER 22 AU 1T BUE Coo Fll Cae TR
PRI U R (% ) =A/Bx 100% 55 , 1755~ (4 32 B [ml g Ry
75.2% ~82.5% , N bR JE 3R 2% - R IR NI %R 66.2%
FN 2 LT (% ) =BICx 100 % 118 , b= By 5L B0
[ 85.1% ~89.5% , INFRJE AE R 22 B T3 L IR M 91.6% o
2.6 MZERENE

200 44 B4 B (AEil =60 % ) 1 Bt = 2 A 0.125 mg/d
5% 0.25 mg/d, M 254 RS, FIRZ G S 7R, IR&h)a iy 4
h G T ml, 43128 3 000 g 5.0 10 min, BUM3E &0 . #%
WE“2. A7 TH R J7 A0 BRAE b, FH LC-MS/MS I 7 1 /5 o 1fi 25 ¢
BRI S,

£33 MEEMZGREKNLER (n=200)

Tab 3 Results of plasma concentration monitoring of digox-

in(n=200)

2, mg/d k% K mR M2k, ug/L
0.25 60~70 43 1.29+0.73
>70~80 31 1.45+0.71
>80 11 1.65+0.72
0.125 60~70 64 1.24+0.62
>70~80 34 1.31+£0.50
>80 17 1.55+0.66

I 25 3 BE VAT MR BE (0.5~2.0 ng/L) A 193k 141 Bk, 5
70.5% , Ho7E 0.50~0.79 pg/L B4 18 11k (9.0% ) , £ 0.80~
2.00 pg/L 1A 123 Bk (61.5% ) s AR T VAT i BTG TR (<
0.5 pg/L) L 16 611Kk (8.0% ) , i FAY7 MR IE VL FRR (>2.0
pg/L) 341 17Kk (20.5% ) , HA#E 2.01~3.00 pg/L A4 32 4
W (16.0% ) ,7E3.01~4.00 pg/L BA 9 IR ( 4.5%)
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MRl AR, BT LASE R E 88 Ul AE MRM BB . b sy~
JEEFR £ 08 m/z 5354 798.4/97.2 ,406.3/251.3
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SR PR A7 HE Pl 200 OO B 1 7 SR R BRARL
DA AR, Toi kB R AR AR RR (0.1 pg/L) o ZEH 4 BINFFE
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BT MRS T R ENE . 45 REM, Him

SERER T 4 °C 4 F R R 30 d B (RSD=2.7% ) ; Ifil 3¢ Ff

AL ERR T 4 CHEbRE B /DREICE 24 h(RSD<5.35% ) , il

HEL T 2 /DREE 4 h(RSD<3.23% ), — 70 CIKK F £/ g

FaETE 30 d(RSD<4.11% ), HLJZIZ 3 WURAMIE PR 5 A5 PR 45

FaE (RSD=<5.13%) .
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