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INTRODUCTION

* Proceeding their consumption or improper disposal, antibiotics tend to accumulate in
wastewater, an environment characterized by the presence of microbes, such as

bacteria.

Bacterial exposure to these antibiotics poses significant consequences, such as the
potential development of antibiotic resistance.

In the medical realm, as the prominence of antibiotic resistance grows, antibiotic
efficacy is reduced, contributing to bacterial infections that are more difficult to treat.

OBJECTIVE

The objective of this research is to determine, test, and validate efficient methods
for detecting four antibiotics [Ampicillin, Amoxicillin, Cephalexin, Doxycycline] in
wastewater samples collected from the New York Tech wastewater treatment plant

in the Long Island campus.
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Ampicillin Wastewater Sample 1 Scan
m/z: 350.15
Retention Time: 1.252 min

The pink peak represents a detection
of the antibiotic’s m/z value among
all of the ions’ m/z values being
detected in the mass spectrometer.
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Ampicillin Wastewater Sample 2 Scan
m/z: 350.15
Retention Time: 1.252 min

The peak of the Total Ton
Chromatogram represents the detection
of all m/z values of ions passing
through the mass spectrometer
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Ampicillin Standard SIM
m/z: 350.15

Retention Time: 1.277 min
Concentration: 0.5ug/mL

Ampicillin

20% Acetonitrile, 10% Methanol, 70% H,O 0.1%

Formic Acid

24% Acetonitrile, 13% Methanol, 63% H,0O 0.1%

Formic Acid
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RESULTS

METHODOLOGY VALIDATION

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY METHOD VALIDATION
Method Name Antibiotic(s) Eluent Percentages Time Flow Rate Mode Oven Temperature Wavelength Wavelength Nebulizing Interface Desolvation Line Heat Block
Temperature Limit Channel 1 Channel 2 Gas Flow Temperature Temperature
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Amoxicillin Wastewater Sample 1 Scan
m/z: 366.15
Retention Time: 1.252 min
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Amoxicillin Standard SIM
m/z: 366.15

Retention Time: 1.158 min
Concentration: 0.5ug/mL
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m/z: 348.00
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Cephalexin Standard SIM
m/z: 348.00

Retention Time: 1.277 min
Concentration: 0.5ug/mL
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Doxycycline Wastewater Sample 1 Scan
m/z: 445.20
Retention Time: 2.963 min
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Doxycycline Standard SIM
m/z: 445.20

Retention Time: 3.092 min
Concentration: 0.5ug/mL
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Doxycycline

The BLACK peaks refer to the detection of all 1ons with varying m/z (mass to charge) values passing through the mass spectrometer.

The PINK peaks refer to the detection of the antibiotic’s, and potentially other molecules’, specific m/z value.
The Antibiotic Standard Chromatograms represent the ability to detect the antibiotics at concentrations as low as 0.5 ug/mL.

CONCLUSIONS

The detection of a peak at the same retention time and with the same m/z value as the ampicillin and doxycycline standards indicates the presence

of these antibiotics in New York Tech wastewater samples. No peak was detected for amoxicillin and cephalexin, suggesting that these two

antibiotics are not present.

Large losses of antibiotics when performing solid phase extraction with the antibiotic standards poses a major challenge. The inability to minimize
loss with the antibiotic standards means that we may be experiencing similar losses with our wastewater samples. Current losses indicate that the
antibiotics are possibly detectable in wastewater, but not quantifiable.

Method optimization for solid phase extraction must continue in order to minimize the loss of the antibiotics.
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SOLID PHASE EXTRACTION VALIDATION
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Calibration Methanol 3 mL/min
Acidified H,O with HC1 3 mL/min
(pH~3.0)

Standard/Wastewater
Samples

Acidified H,0 with HCI
(pH ~ 3.0)

3mL

Equilibration

Loading 1 mL/min

Washing 1 mL/min

1 mL/min
3 mL/min

Vacuum Drying --

Elution Methanol

Ampicillin Cephalexin

Doxycycline

Amoxicillin

Following completion of Solid Phase Extraction, rotary evaporation is used to
dry the samples. Samples are dried using a 40°C water bath.

Dried samples are resuspended in 2 mL of H,O 0.1% Formic Acid.

Samples are analyzed using Liquid Chromatography/Mass Spectrometry
Method S _0.4FR and Method V to determine if Doxycycline or Ampicillin,
Amoxicillin, and Cephalexin are present in the wastewater samples,
respectively.
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