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Abstract

Cephalosporins are medications administered to treat infections, some of which work against the worst
infectious bacteria. Therefore, methods supporting the quality control of cephalosporins need to be efficient,
precise, and accurate. In this application, we develop method for cephalosporins analysis, featuring CORTECS
Premier Columns with MaxPeak High Performance Surfaces (HPS) Technology and compare it to a traditional
stainless-steel chromatography set up. This method delivers linear, reproducible, and accurate results in under

two minutes.

Benefits

- This method produces results in under two minutes for common cephalosporins

- CORTECS Premier Columns with Max Peak Technology improved chromatography, up to a 40% increase in

peak height, when compared to traditional stainless-steel systems and columns

- This method is capable of quantitating actual drug samples and can be applied to the quality control sector of

cephalosporins
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Introduction

Cephalosporins are medications administered to treat infections.! There are five generations of cephalosporin
type drugs, some of which are the only things effective against methicillin-resistant Staphylococcus aureus
(MRSA). Cephalosporins are important medications, therefore quality control testing needs to be accurate and
efficient. In this application, we develop a rapid RPLC method using CORTECS Premier Columns with new
MaxPeak High Performance Surfaces (HPS) Technology for the separation, and quantitation of cephalosporins.
Further, we demonstrate the improvements Premier column technology provides to cephalosporins analysis

when compared to a standard stainless-steel method.

It has been found that stainless steel hardware interacts with carboxylate containing analytes, such as
cephalosporins, leading to unfavorable chromatography.? As stainless-steel systems age and corrode, especially in
the presence of acidic mobile phases that are commonly used for RPLC, these interactions become more
apparent. Recently, Waters Corporation has released a Premier line of products featuring new MaxPeak HPS
Technology. The MaxPeak HPS Technology has been shown to mitigate some of these challenges, by preventing

these undesirable metal and analyte interactions.34°

Here, RPLC-UV combined with MaxPeak HPS Technology refines the chromatography for cephalosporins analysis
when compared to a traditional stainless-steel method. We developed a fast method that has been shown to be

linear, reproducible, and accurate.

Experimental

Method of Separation Sample Description

Cefapirin, cefaclor, and cephalexin were purchased from Sigma Aldrich (Milwaukee, WI). All cephalosporins were
prepared as individual stocks at 1 mg/mL using 100% water as a diluent. Then stock standards were diluted and
combined at a 20 yg/mL concentration in the cephalosporins mix standard. Stock solutions were stored at 2

°C-8 °C and allowed to equilibrate to ambient room temperature prior to analysis.

Linearity Sample Description
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The cephalexin curve stock standard was prepared at a 1 mg/mL concentration and diluted using 100% water
into a 10 ml volumetric flask. Then, various calibration standards were prepared from the stock ranging from 1
pg/mL to 100 pg/mL. Stock solutions were stored at 2 °C-8 °C and allowed to equilibrate to ambient room

temperature prior to analysis.

Method Conditions

LC Conditions

Two instrument set-ups were used in this study. An ACQUITY™ Premier set up to showcase the MaxPeak HPS
Technology, and a traditional ACQUITY UPLC stainless-steel set up was used to compare against the Premier

setup. Each system was ran using the same instrument conditions, just different components.

Instrument Set-up

System set-up Premier MaxPeak HPS Traditional stainless-steel

LC system: ACQUITY™ Premier LC System ACQUITY UPLC™I-Class System
Waters™ Arc™ Premier Waters™ 2998
Detection: 2998 Photodiode Array Detector, Photodiode Array Detector,
254 nm 254 nm
CORTECS™ Premier C g+ CORTECS™ C,3+
Column(s):
21X 50 mm, 1.6 pm 21 %X 50 mm, 1.6 pm

Column temp.: 30°C

Sample temp.: Ambient

Injection volume: | 1.4 pL

Flow rate: 0.8 mL/min

Mobile phase A: | 0.1% Formic acid in DI water

Mobile phase B: | 0.1% Formic acid in acetonitrile
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Gradient Table

Flow
(mL/min) s
Initial 025 95 5 6
2.00 0.5 80 20 6
2.10 0.5 95 6
2.20 0.5 ) 95 6
3.00 0.5 95 6
4.00 0.5 95 5 6

Data Management

Chromatography software Empower™ 3 Software Build 3471

Results and Discussion

Method of Separation Results

This method reproducibly separates and retains three common cephalosporins. After ten injections, the %RSD
for area and retention time for cephalosporins were <5% (Table 1 and Table 2). Below, an overlay chromatogram

of the ten injections provide a clear picture of the method's performance (Figure 1a).
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Area Cefapirin ‘ Cefaclor ‘ Cephalexin
reproducibility (uV*sec) (uV*sec) (uV*sec)
Mean 66537 35450 70676
Std. dev 161 32 64
%RSD 0.24 0.09 0.09

Table 1. Table containing the %RSDs for the area counts from the

cephalosporins mix standard.

Retention time ‘ Cefapirin ’ Cefaclor ‘ Cephalexin
reproducibility (min) (min) (min)
Mean 0.94 1.10 1.35
Std. dev 0.00 0.00 0.00
%RSD 0.08 0.07 0.08

Table 2. Table containing the %RSDs for the retention times from the

cephalosporins mix standard.
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Figure 1a. An overlay chromatogram of ten injections of the cephalosporins mix standard.

Linearity Results

Linearity was performed on cephalexin to demonstrate the quantitative suitability for this method. The linear data

collected supports its use for quality control testing (Figure 2).
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Cephalexin calibration plot
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Figure 2. The nine-point calibration curve for cephalexin spanning from 1 ug/mL to 100 ug/mL. The R? value for

the curve was >0.999.

System Comparison Results

This method was transferred on to a stainless-steel system to highlight the improvements that CORTECS
Premier Columns with MaxPeak HPS Technology has on cephalosporins analysis. Ten injections of the
cephalosporins mix standard were performed using the same standard on each of the instrument set ups. In

figures 3a and 3b below, both systems can run the method successfully.

The chromatographic data for figures 3a and 3b is detailed in tables 3 and 4, respectively. Here, a clear picture of

the benefits of CORTECS Premier Columns with HPS MaxPeak Technology is shown. Between the two systems
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premier delivers up to a 40% increase in height signal. Clearly this technology offers clear improvements in the

retentivity, separation, peak symmetry when compared to a traditional stainless steel set up for cephalosporins

analysis.

ACQUITY Premier, CORTECS Premier
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Figure 3a. Chromatogram for injection five out of ten of the
cephalosporins mix standard on the ACQUITY Premier System equipped
with a CORTECS Premier C18+ Column.

Figure 3b. Chromatogram for injection five out of ten of the
cephalosporins mix standard on the ACQUITY I-Class System equipped
with a CORTECS C18+ Column.
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Retention time

Area

USP resolution

Cephalosporin Tox
i namep (min) (AU) (half-height) USP tailing
Cefapirin 0.94 66623 53721 1.36
Cefactor 1.10 35469 27833 5.09 1.30

Cephalexin 1.35 70703 41068 6.51 1.46

Table 3. Chromatographic data for figure 3a.

Area

USP resolution

Cepl:]a;;seporln Rete?:](i)r:; time ey Height ‘ P USP tailing
Cefapirin 0.91 65874 38357 1.55
Cefactor 1.06 34366 19509 3.32 1.44

Cephalexin 1.30 74801 35342 4,77 1.41

Table 4. Chromatographic data for figure 3b.

Sample Quantitation Results

To demonstrate the quantitative application of this method, a cephalexin drug sample was prepared at a 50

pug/mL concentration. When analyzed, the sample was quantitated at 49.27 ug/mL, giving a 98% recovery (Figure

4).
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Cephalexin drug sample
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Figure 4. Chromatogram of the Cephalexin drug sample, demonstrating the quantitative potential for this

method.

Conclusion

Here, the use of CORTECS Premier Columns with MaxPeak HPS Technology improved the analysis of
cephalosporins when compared to traditional stainless-steel chromatography instruments and columns. The
method produced is efficient and delivers reproducible analytical results in less than two minutes per injection.
Further, the method is linear and has potential to be used for accurate quantitative analysis of cephalosporins. In
conclusion, CORTECS Premier Columns with MaxPeak HPS Technology enhances cephalosporins analysis when

compared to a traditional stainless steel chromatography setup.
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