
Analytic method for meropenem and piperacillin-tazobactam 

Piperacillin and MEM as pure substance were accurately weighed and diluted in MOPS 

(3- morfolin-propansulfonic acid, 2.64g in 100 ml Ph 6.8)  to reach stock solution 

aliquots of 1 mg/mL, stored at -80°C. A calibration curve was prepared from the stock 

solution and blank plasma at the following concentrations: 5, 7, 10, 20, 40, 60, and 100 

μg/mL for piperacillin  0.5, 1, 2.5, 5, 10, 25, 50, and 75 μg/mL for MEM. Extraction 

procedure for Piperacillin was performed in a protein precipitation plate (Waters. 

Ostro TM 96-Well plate 25 mg), and for MEM as a plasma ultrafiltrate (Microsep 

Advance Centrifugal device (3K MWCO); Pall). A Waters XBridge BEH XP C18 4.6 x 50 

mm, 2.5 um, with Sentry pre-column was used for both methods, and 

chromatographic conditions were as follow: Acetonitrile and Phosphate Buffer pH 2.52 

were used as mobile phase at a flow rate of 1 ml/min for MEM and 1.2 ml/min for 

piperacillin. Gradient for MEM was an starting condition of 8 % acetonitrile to 15% at 

10 min and returning to initial conditions with a total runtime of 16 min. For 

piperacillin the initial condition was 25% acetonitrile to 60% at 4.7 min and returning 

to initial conditions with a total runtime of 9.65 min. We injected 15 mcl to the HPLC 

system in both methods. UV lecture was set at 210 nm for piperacillin and 304 nm for 

MEM. The carry-over effect was tested by injecting regular blank samples and 

ultrapure water into the high-performance liquid chromatography system after high 

concentration calibrators. Under the described chromatographic conditions, 

piperacillin and MEM were identified by sharp and well-resolved peaks. The linearity 

was statistically confirmed over the concentration range tested for each β-lactam and 

was associated with an r2 of more than 0.999. Both analytical methods were accurate 

and precise. LOD and LOQ were 0.95 and 5 μg/mL, respectively, for piperacillin, and 

0.04 and 0.5 μg/mL for MEM. Accuracy (calculated as Relative Error) and precision 

(calculated as Relative Standard Deviation) were less than 15% for all levels of quality 

controls. Piperacillin intraday accuracy and precision ranged from -3.5 to 7.5 and 1.1 to 

3.2 respectively. Interday series showed accuracy and precision ranging from-1.67 to 

3.67 and 3.9 to 4.8 respectively. Meropenem intraday accuracy and precision ranged 

from -1.62 to 10.53 and 1.4 to 5.3 respectively. Interday series showed accuracy and 

precision ranging from 3.5 to 6.6 and -1.14 to 5.32 respectively. Appropriate dilution 
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was performed for clinical samples with concentrations above the upper analytic range 

(corresponding to the calibration curve). 
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