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Establishment of Analytical Methods Validation for
Thimerosal and Phenol Content in Preservatives for Animal

Vaccines

Hsun-Lung Chan

Abstract

In order to prevent microbial contamination during the manufacturing process and
multi-dose injection, it is permitted to add appropriate amounts of preservatives to
vaccines for animal use. Since the preservatives are toxic, the pharmacopoeia and
regulations of each country specify the minimum effective safety concentration.
According to the test standards established in Chapter 3 of the Test Standards for
Veterinary Drugs, the preservative content limits for thimerosal and phenol in
different types of animal vaccines are 0.02-0.01 % or less and 0.5-0.1% or less,
respectively. In the current pharmacopoeia and official compendium, the methods for
testing the preservatives thimerosal and phenol mainly include titration and UV/VIS
spectrophotometer. However, these methods lack specificity for complex matrix
vaccines. By using high performance liquid chromatography (HPLC) to effectively
separate the matrix from the analyte, the accuracy of the test can be improved. The
analytical methods developed and established in this study were validated in
accordance with the GLO2 Analytical Validation Guideline published by the
International Cooperation on Harmonisation of Technical Requirements for
Registration of Veterinary Medicinal Products (VICH). For the liquid extraction
method of animal vaccine pretreatment solution, Tetrahydrofuran was used as the
extraction solution for phenol extraction, while Dichloromethane was used for
thimerosal extraction and deionized water was used for extraction of fat-soluble
substances. For phenol analysis, Acetonitrile-deionized water (55:45, v/v) was used as
the mobile phase and a Waters Symmetry® C18 (4.6 x 250 mm, 5 um) column with a
detection wavelength of 217 nm was used for analysis. Thimerosal analysis was
performed using Methanol-0.02 M ammonium acetate (35:65, v/v) as mobile phase
and Hypersil™ GOLD (4.6 x 250 mm, 5 um) column with a detection wavelength of
215 nm. The items required for validation of analytical methods include accuracy,
precision, selectivity, robustness, limit of detection (LOD), limit of quantification
(LOQ), linearity, and range. The results are in accordance with the standard
requirements of the guideline, and this testing technique can be applied to the national
validation of animal vaccines to ensure the quality of animal vaccines.



