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1. Overview

Antibiotics are used to prevent bacterial contamination during vaccine manufacture. Most of the
antibiotics are removed during the vaccine purification process, but trace quantities remain in
some vaccines. The amount of antibiotics that remain in the final vaccine formulation needs to
be mentioned in the vaccine excipient summary. The antibiotics in the final vaccine formulation
can cause severe allergic reactions and hence needs to be checked during the final batch
release.

This poster describes an LC-MS/MS method for the simultaneous quantification of Polymyxin
B1, Polymyxin B2, Streptomycin, Gentamycin C1, Gentamycin C2, Neomycin, Hygromycin,
Kanamycin, and Tobramycin antibiotics from vaccine formulations.

2. Introduction

Vaccines have had a dramatic effect on the prevalence of communicable diseases. They
represent the most effective measures in public health by controlling and preventing the spread
of infectious diseases. However, vaccines may cause adverse events which can range from
trivial and inconvenient to severe and life-threatening.!'!

A vaccine contains materials in addition to the active immunogen. Some of these materials are
added by the manufacturer for a specific purpose - for example, stabilizers and adjuvants.
Others are residual materials from the manufacturing process. Many vaccines contain little
amounts of antibiotics such as neomycin, streptomycin, polymyxin, and the fungicide
amphotericin B, to prevent bacterial and fungal contamination respectively during the
manufacturing process. To date, one single case of anaphylaxis has been linked to a neomycin-
containing vaccine. It is a general agreement that patients with anaphylactic reactions to topical

3. Methods

3-1. Sample preparation method

The different vaccine samples (mentioned in table no. 1) were procured from the pharmacy for
analysis. The freeze-dried vaccines were reconstituted in 0.5 ml diluent [5:5:90 v/v/v Formic acid
. Isopropanol (IPA) : 0.15% Heptafluorobutyric acid (HFBA)]. Vaccines were filtered using a 0.22
um nylon filter. All vaccines except Biopolio and Rotavac were diluted in 1:1 proportion and
injected for analysis. The Biopolio vaccine was diluted 1000 times, while Rotavac was diluted
100 times before injection.

The antibiotics were analyzed using Ultra High Performance Liquid Chromatography (UHPLC)
Nexera XS coupled with the LCMS-8045, a triple quadrupole mass spectrometer from Shimadzu
Corporation, Japan (Figure 1) ) using conditions described in table 2.

LCMS-8045, sets a new benchmark in triple quadrupole technology with an unsurpassed
sensitivity (UFsensitivity), an ultra-fast scanning speed of 30,000 u/sec (UFscanning), and a
polarity switching speed of 5 msec (UFswitching). This system ensures the highest quality of
data, with a very high degree of reliability.
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Table 3. MRM transitions of antibiotics

Sr. No. Antibiotic
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4. Results

Hygromycin B
Streptomycin
Kanamycin
Tobramycin
Gentamicin C2
Gentamicin C1
Neomycin
Polymyxin B2
Polymyxin B

MRM (quantifier)

528>352
582>263
485>163
468>163
464>322
478>157
615>161
595>101
602>101

4-1. Linearity of the antibiotics

Nine-point linearity for the antibiotics was prepared and analyzed. Calibration curves for
respective antibiotics were plotted. A representative chromatogram of nine antibiotics is given in
figure 2.Calibration curves for 9 antibiotics are given in figure 3.

MRM (qualifier)

582>246

464>160
478>322
615>293
595>202
602>120
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