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CN E, JESIAIN V(L) VIK) =40: 60 (KD & IRBUMECH 0. 1% i R A it 53 B0 0. 19 MR R )
P IS 2515 U AE 2 - AR 07 A 2. 34 ~ 600 ng/mL yu IR MEIC R RAF, E FIK 2.34 ng/mL
(S/N>10), [BR 94.13% ~97. 42% , FEFHUN 92.50% ~ 107. 87% , H PHIH a1 F 259y v B 19 A5 ¥
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AR 3% (HPLC) 310 (el TR0 47 8 R AR P T BR 22 4 (> 40 h) |, 3 il 3 o 25 4 e i
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Table 1 HPLC-MS/MS operating conditions *

Electrospray voltage/kV 4.80 MS? fragment for azithromycin 749. 38—591. 16
Capillary temperature/°C 320 MS? fragment for erythromycin 734. 33—576. 26
Source( CID) energy/eV 14 Mass scan time/s 0. 50
Shealth gas pressure/MPa 2.3 Mass scan width 0.20
Auxiliary gas pressure/MPa 0.10 V( Acetonitrile) : V( Water) (0. 1% HCOOH +0. 1% NH, OAc) 40: 60
Collision energy for azithromycin/eV 30 Flow rate of mobile phase/(mL + min ™", fractional flow ratio 3: 1) 1.00
Collision energy for erythromycin/eV 25 Temperature of column/°C 20

# Electrospray ionization source; positive selected reaction monitoring.
1.2 LI
1.2.1 AR &AM TS FREL3. 00 mg FTATEZX ST 5 mL &, FH BRI 5 20
BORAZIRE BRI A R B R R 600. 00 pg/mL. AR B H K 6.00, 3.00 il 1.50 pg/mL LA K
750. 00, 375.00, 187.50, 93.75, 46. 88 F123. 44 ng/mL IEW. FREL 2. 00 mg LI Z X A T 5 mL 4
W, AW ESS I E A 220, NS 0.50 pg/mL.
1.2.2 mBEERNAREENE B100 wL M3E T 1.5 mL 2.0, A 10 wL NARE T (0. 50 pg/
mL) , EFHIRS), FEINA 300 L B, #%5E 2 min, 12100g B5.0 10 min, B EIHW 10wl SERE2MHT.
1.2.3 A dh &AM S 006 & BC100 pL 25 (UMK, 10 wl B85 5 AR R A0 R, Be il Ak
A TP 45 55 R MW E My 2,34, 4.69, 9.38, 18.75, 37.50, 75.00, 150.00, 300.00 Fl 600. 00 ng/
mL ARE S, e DR TTIEIRE ) X — MR EEUERE 10 pL 19 3 REASHEAT 40 HT.

BC100 w28 3K, 435000 10 L B4 55 ZARAE I 46. 88, 375. 00 ng/mL 1 3. 00 pg/mL (i,
o TR 3 VRED) , RO S T A R ER KR B R 4. 69, 37.50 F1300. 00 ng/mL AL A VE R TR
FEMh. HE MR TR T vk e, X — R BEHERE 10 pL(5 MEEAS) #7534
1.2.4 HPLC-MS/MS Ml & AR F T FHZ 7 £ 00 (1) HEMELREEEE. MagxsS
WARLL & R AE BSLIE & A7 a0 , FEAEMIM + H] " 0 T8 T, 70508 m/z 749.38 Al
m/z 734.33. BEPEHEHIXT 0 F B FUELM + H] 7= A (B 1), v LB aE R S N B R
A Y B R B A A m/z 591,16 Fil 576. 26, B4 W A1 A 72 H 20 A s Wil ) 7 4 1

© - .
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Fig.1 Product ion scan of [M +H] * ion of azithromycin( A) and erythromycin(B)

S IHC100 WL 6 243218 B4 (IR, #2° RAE G AR 3 7 A8 E CRIMNARIEIR) , #E4E 10 pL
30T, AREIEE 2(A) 5 435IH 23. 44 ng/mL BUBRTER I NARIEI (0. 50 pg/mL) £ 10 pL AIIA R %S
2, R FEREERAE, BEIER 2(B) ; Bzt HIRG 2505 (96 h) BYIMLRAE &, IR IAlERAE, 156
BE2(C). HIE2(C) AT, 25 [ b IC R BT 4 8 R PR 4L 5 R e, Pl &R
TN ARLT RS 2 A5 B8 11435104 (3. 07 £0. 02) F1(3. 30 £0. 03) min, RSD(% ) 43514 0. 65 F10.91.

(2) I3 P& A HARME T ZeAE i R . I A7 8 R AR AW, s ISR, 2B AR U v
MRV BSR4 T B 2 5 2 MR B R 2. 34, 4.69, 9.38, 18.75, 37.50, 75.00, 150.00, 300.00 Fi
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Fig.2 SRM chromatograms for azithromycin and erythromycin( IS)
(A) Blank plasma; (B) plasma sample spiked with azithromycin and IS(0. 50 pg/mL) ;

(C) a volunteer plasma sample 96 h after oral dose of 500 mg azithromycin.
600. 00 ng/mL FIRE S, XHEE—WREEIEAT 3 DREAR ST, SERE 10 pL, ics @SR, DARFI Pk B o i A
B, DAREI )5 AR A e T R LA R A A, (AT T SG8 53, SRS B4 T4k T U R B S s v 1 8.
SRAF A BRI £ A
Y = (0.024 £0.003)X + (0.006 +0.004) , r=0.997 ~0.999
WRYEFR AL | P25 ARSI N 2. 34 ~600 ng/mL, & FHEN 2. 34 ng/mL(S/N >10).

(3) AR s (e, FowIbardE =%, & 3 REE (4. 69, 37.50 F1300. 00 ng/mL)
A (QC) BEfh, X —IRBER 5 AEEAIEAT /M, HELRIAE 3 d, R4 H ARfEh 4T 5H QC
FERIMREE. PR QC MLV BESS R AAAR L ARG %5 B, Bl W22 2. H P9 B H ) 7 25k B FR AR Y
W22 (RSD) BI/NTF 10% , £56 A W0RE i o BT 5 s RS 25 B 20K

Table 2 Precision and accuracy for analysis of azithromycin in human plasma

p(Added C)/(ng + mL™") p(Found C)/(ng - mL~") Intra-run RSD( % ) Inter-run RSD( % ) Accuracy( % )
4. 69 5.35+0.33 6. 08 9. 06 114.13
37.50 37.14 £2.57 6. 90 4.41 99. 04
300. 00 316.09 £25.26 7.99 4.00 105. 36

(4) NSRRI RN L5 . BUAS (UMK, #% < b i F e i T R ik il & 2y B =KL
3 MR (4. 69, 37.50 i1 300. 00 ng/mL) FIRESS , SHRE—WREIELT 5 AMEEAR ST, HERE 10 wL, 3545
o] 2 2 2 M A TR R A, (5 YR SE HSF- 21

BUas 3%, MA 300 wl FEE ) iR E2 min, 12100g B0 10 min, BUH 3SR, I0AAER AFRAEZ
WFINAR, BRI EAL. b &3 R (4. 69, 37. 50 F1300. 00 ng/mL) (IRES , G—WkEHEAT 5
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FEARIIHT, FERE 10 pl, ZRAGF A 8 A IR A, (5 Y& Y- F-3910) . LA A /A, SRR IR NI
H,OBAEWR 3. AR, L =3RRI N 94. 13% ~97.42% .
ISOA[] e J3E 9 of B ity ¥ T ’ A M Table 3 Recovery and matrix effect of azithromycin extracted

b, O EERCHI BT a8 R AR, P, m 3 A4 from human plasma

m§<4 69 ’ 37.50 ﬂ:ﬂ 300. 00 ng/mL) E@ﬁ p(Added C)/(ng - mL’l) Recovery( % ) Matrix effect( % )
fh, XU EEEAT 5 A REA T, BEEE 4.69 94. 13 107. 87

10 wL, FRASR AR 2 AH NI T AR A, (5 IR 37.50 91.42 95.09
WERPERIE) . L Ay /A, BB TS5 R 0.0 o 20

SOV, BRI 3, A%, 3 R IE N R 92. 50% ~107. 87% .

(5) FasEPEsemy . Bus . K3 MR (4. 69, 37.50 F1300. 00 ng/mL) FIREAS  $HT AR T #
VB, XHE—YRBEIEAT 5 ARSI HT; S0 25 SR M SKAE 5 T RCE . 78 - 20 °CUKF s B2 Rl 3 W%
KA FRREdt, 45K 4. R4 nTIL, TRIEHCE 4, 24 h fl 20 CUKF R ZREL 3 L
KIAA R 75 d I Biar 8 R IR PR T

Table 4 Stability of azithromycin in human plasma

p(Added C)/ p(Found C)/ Precision

Condition Accuracy( % )
(ng-mL_I) (ng-mL_]) [RSD(% ) ]

Short-term stability for 4 h in plasma at room temperature 4.69 4.52 7.81 96. 38
37.50 36.19 3.99 96. 51

300. 00 274.85 4.65 91.62

Short-term stability for 24 h in plasma at room temperature 4.69 4.68 5.38 99.79
37.50 36.07 3.69 96. 19

300. 00 282.93 5.05 94.31

Three freeze-thaw cycles 4.69 4.44 11.22 94. 67
37.50 37.09 4.99 98.91

300. 00 323.74 4.95 107.91

Storage in plasma at —20 °C for 75 d 4. 69 4.69 9.59 100. 00
37.50 34.29 7.28 91. 44

300. 00 293.77 6.98 97.92

2 RS

2.1 BUEKHHEESMRL

B 2585 2 o0+ TG RN AR, 4> T8 749. 38, 5k E 1 K. TR A N, O R, 7E
ESI B r T AL ERR B, JEMIM+H] *, SCRIER TR S0 h B —&
WP R B g R VAR, o FIE | SR TR, R BE B AR T R A

MR N IR B A%, sk e xd oA A T, SR T e R A (SRM) A=K, 3 FH Bl
TR IR BT ARG, SR SRM B | BT O — LA AR B far e Y 2 % SEA 7 4G
FAH I A E— D BU LM X T, KR 7 R, WKL ATLUE ), &R &
¥ 591. 16 (R W HE A m. hitm AR, BOERAERERE, @i B R i B 2% 1 T 1Y
AR R AR B I J 1 S AR RE R 30 e V.
2.2 BIEZHNEESRL

F5 Crg, Co Ml CN S TE A HUN [0 LU BT RAIR 2R | S0 Ar B0 43 5 3R RN AR L1285 AR P TR
FNBAT &5 55 22 ML 2R FE A, P8 Lichrospher CN £ (150 mm x4. 6 mm, 5 pm i. d. ) (354, Wah b OG-
IK(EFLL 40: 60, K S RFRSECH 0. 1% W RRFN 0. 1% BETREL ) , P& & R AAEMMER ST hAae,
A 0. 1% WA B TP BT 516, 0. 1% BERRE AT SURIEIE | S aR g i X FRPE. 7RIS 0F T Bl 75 25
RHNRLL R RGP R, o, fRE R EEE.
2.3 WARFNM IR A mALEE A RIE R

WAENPRZGY), HATE T A S R AT, AHDCHRTE " ik SO R85 RAE AR, FEAS L
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H, BRSEIE ESRE RAE BRI, RIS X 600
e DABEAEARE, SWAYMAERANEL 5 )
BRIV, H 3 (R 8 R AR 5 300
PO T - A S AR A BT OLTE i, FEAR T 00
HERDZ, W YR AP OC R, e ] W 100
BT RIS, &, REE, HiE A . - T
i AR T t/h
2.4 MZGRENE Fig.3 Mean plasma concentration-time curves for
24 %2R H Bk 1 IR 500 mg [ 27 25 2 iR it azithromycin after a single oral dose of 500
FIFIZ F 30T 192 h P9 92 1fi 24 e 1 -t ) iy mg azithromycin to 24 healthy volunteers
28 UL 3. — @ — Test formulation; — < — reference formulation.
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Determination of Azithromycin in Human Plasma by High Performance
Liquid Chromatography Coupled with Tandem Mass Spectrometry

HU Wan-Qun, XU Yu~, LIU Fei, RUI Lei, GUO Qing-Xiang"~
( Department of Chemisiry, University of Science and Technology of China, Hefei 230026, China)

Abstract A simple and sensitive liquid chromatography/tandem mass spectrometry method was developed
and validated for determination of azithromycin in human plasma with erythromycin as the internal stan-dard.
Chromatographic separation was performed on a Lichrospher CN column(4. 6 mm x 150 mm) with a mixture of
acetonitrile and water ( containing 0. 1% formic acid and 0. 1% ammonium acetate, volume ratio 40: 60) as
mobile phase. Selected ion monitoring was specific for azithromycin and erythromycin(1S). The assay was lin-
ear over the mass concentration range 2. 34—600 ng/mL and the correlation coefficients for the calibration
curves ranged from 0. 997 to 0. 999. The intra- and inter-day precisions, calculated from quality control sam-
ples, were less than 10% . Protein precipitation with methanol was chosen for sample preparation method. The
recoveries ranged from 94. 13% to 97. 04 % and matrix effect ranged from 92. 50% to 107. 87% . The method
was applied to bioequivalence study after oral administration of 500 mg azithromycin to 24 healthy volunteers.

Keywords Azithromycin; Human plasma; Bioequivalence; HPLC-MS/MS (Ed. ;. A, G)
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