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Abstract: Liquid chromatography-tandem mass spectrometry (LC-MS/MS) method has been developed and
validated for the quantitative determination of ertapenem in human plasma and urine. After addition of internal
standard (ceftazidime), plasma and urine was diluted with methanol and analyzed by LC-MS/MS. Using MS/
MS with multiple reaction monitoring (MRM) mode, ertapenem were selectively detected without severe
interference from human plasma and urine. The standard calibration curve for ertapenem was linear (+*= 0.9996)
over the concentration range 1~100 pg/mL in human plasma. The intra- and inter-day precision over the
concentration range of ertapenem was lower than 8.9% (correlation of variance, CV), and accuracy was between
97.2~106.2%. On the other hand, it was showed good relationship (+*=0.9992) and the precision (intra- and
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inter-day) over the concentration range of ertapenem was lower than CV 7.2%, and accuracy was between

97.9~111.6% for urine. This method has been successfully applied to the pharmacokinetic study of ertapenem

in human plasma and urine.
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Ak #7171

B AFoA AREEE REEER] JZEHY YEFS
TPl =T Gl AT, W REEEE AR
3k N ZERR Y L FE-L Sigma Chemical Co. (St. Louis,
Mo, USA) 25-E FY3IAHFig 1). ©] 532 AME
3t ammonium acetate= Sigma Chemical Co.(St. Louis,
Mo, USA), oFH| EARS JUNSEI Chemical (Japan)oll 4] -
A3t} HPLC 572 water$} acetonitrile, W] §H-2-2
Fisher Scientific (USA)IA st ew A2 374
of AMg-E MES $% -2 Sigma Chemical Co. (St
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Fig. 1. Chemical structures of ertapenem and ceftazidime.

Louis, Mo, USA)l|A FY43&FA Tt GFERY 772+
Agilent HPLC 1100 series (Agilent Technologies, Palo
Alto, CA, USA), 4000QTRAP LC-MS/MS (AB SCIEX,
Foster City, CA, USA)9} Y42 7](MICRO 17TR,
Hanil Science Industrial Co, Korea) 58 AF-3}IT}.

22. LC-MSMMS =% X3}

B4 L 29 F ey AT AT 4B
719 NFZAL2E A7 F0] 23 (electrospray
ionization (ESI) mode), curtain gas 20 psi, nebulizing
gas 50 psi, turbo gas 50 psi, source =% 500 °C,
CAD gasT 5 psi, entrance potential -10 V, MRM ion
transfer (m/z) 2 collision energy (CE)= 7}z -28 V,
-11 VoIt o Z e 2] precursor molecular ion¥}t
product ion®] m/z = Z+Zt 47413} 264.82 Y E

IR AL, Al ZERA H 9] precursor ion®] m/zi= pyridine
moiety 7} B AU FENQ] 466.02, product ion<]
m/zE 42202 RUE Y &gtk £ o] EAL 2
mM ammonium acetate 0.1% acetic acid, pH 3.8 (A)
3} acetonitrile (B)Z 0 &: 100% (A) 0% (B), 6 : 0%
(A) 100% (B), 8 &: 100% (A) 0% (B), 2 £7F 100% (A)
71%7] &8 2o dAste] E46dth 2
Betabasic-8 A H(C8, 4.6x 100 mm, Thermo, USA),
42 1 mL/min, T 10 pLZ 3k 143190},

23 BEEHZM XM ¥ BMY HS

dzely 2 MZeEA Y EFES 50% acetonitrile
o o JZEH WL 10 mgml, AZERAHS |
mgmLE WHEJTH 2 Y-S 10, 20, 50, 100,
200, 400, 800, 1000 ug/mLe] FE 2 U}Eﬂ TE3

90 pLell 100 mM MES 59 90 uLE Y3l B9
TS XFAF 220 uLE ¥l HF FE 1,2, 5,

10, 20, 40, 80, 100 pg/mLE Y& & A 2. Hlo| Y
of 100 uLA &7 ¥ YWERFEQ] AZeR Y
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m/z = 466.0
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Fig. 2. Extracted ion chromatograms (XIC) of plasma (A1, A2, A3 and A4) and urine (B1, B2, B3 and B4). The chromatograms
of double blank (DB) matrix without internal standard (A1 and B1), blank (B) matrix with internal standard (A2 and
B2 for 474.1/264.8 Da, A3 and B3 for 466.0/422.0 Da) and LOQ sample spiking of ertapenem (1 pg/mL) to blank

matrix (A4 and B4), respectively.
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Fig. 3. Standard calibration curve of ertapenem in (A) plasma
and (B) urine.
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Table 1. Intra-day and inter-day precision and accuracy for
ertapenem in human plasma

Statistical Concentration (pg/mL)
variable 1 2 40 80
Intra-day (n=5)
Mean 1.1 2.0 394 719
CV (%) 32 4.0 6.3 4.4

Accuracy (%) 106.2 99.6 98.6 97.2
Inter-day (n=25)

Mean 1.1 2.0 39.1 80.3

CV (%) 8.9 7.7 8.4 6.3

Accuracy (%) 100.6 99.4 97.7 100.4

Table 2. Intra-day and inter-day precision and accuracy for
ertapenem in human urine

Statistical Concentration (pg/mL)
variable 1 ) 40 30
Intra-day (n=5)
Mean 1.1 2.0 393 80.2
CV (%) 7.2 5.6 4.8 3.2

Accuracy (%) 111.6 100.2 98.2 100.2
Inter-day (n=25)

Mean 1.0 2.0 415 83.7
CV (%) 6.8 37 4.8 6.4
Accuracy (%) 97.9 101.5 103.6 104.6

3, U7F BN CV(%) 6.3~8.9%2] AAE Ve
ATk 22 A Ee] A 53] RHEAIE s} sUZE
WHE A O] CV(%)7t 2+t 3.2~72%9) 3.7-6.8%%
AF}E BF U= tHTable 2). Accuracy= A
B AWAIE BF 7|ES Ut FE2 889
ARAAIE S|5E2A Hrisldon, 71| el £4
Edd tisf £ A ANE FEH HAEE B
AR = ?i% AR 717 ZFel dig HAER
A Lbele] 85~115% o AS Aoz A3,
A, L7k *E‘ﬁéa% @%Alit 97.1~106.0%, &% A
& 97.0~1112%= A3t 2245 JePN K Table 3).

Table 3. Intra-day and inter-day recovery of ertapenem in human plasma and urine

Concentration Plasma (%)

Urine (%)

(ng/mL) Intra-day (n=5) Inter-day (n=25) Intra-day (n=5) Inter-day (#=25)
1 106.0 + 0.03 100.6 + 0.03 111.2 £ 0.07 97.0 = 0.06
2 99.5 + 0.08 99.45 + 0.08 100.4 + 0.11 101.5 £ 0.07
40 98.4 + 2.46 97.7 £ 2.46 98.2 + 1.89 103.6 £ 1.97
80 97.1 £3.42 100.3 + 3.42 100.2 + 2.55 104.6 + 5.35

Values are presented as Mean + SD
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