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The development of veterinary ectoparasiticides involves the use of large numbers of animals
to evaluate toxicity and efficacy. Regulatory guidelines state that a variety of health effects tests
must be conducted for new flea and tick control products intended to be applied to companion
animals, including acute, subchronic, and chronic toxicity; mutagenicity; carcinogenicity; reproductive toxicity; and margin of safety determinations. Regulatory requirements further include that
active ingredients and product formulations must be assessed for efficacy using dogs and cats. Label claims, such as duration of parasite control and efficacy when combined with other products,
must be supported with data, which are usually obtained from tests on animals.
Alternative methods for toxicity testing, including an additive equation for predicting the acute
systemic toxicity of formulated products based on the toxicity of its ingredients and in vitro methods for eye irritation, skin irritation, and skin sensitization, are currently under evaluation or have
already been approved for use to satisfy many endpoints. For efficacy testing, artificial membrane
systems have been developed to evaluate both oral and topical ectoparasiticides that are added
to the blood in the in vitro system or applied to the membranes. Studies demonstrate the scientific advantages of membrane systems, such as greater control and standardization and the direct
observation of the attachment, feeding, reproductive output, and mortality of parasites. However,
there remain many challenges to implementation of artificial membrane systems.
This poster provides a review of the state-of-the-science of alternative methods, examples of the
use of non-animal methods in scientific publications and regulatory applications, and recommendations for steps that can be taken to transition to non-animal methods.
Key references:
• Andrade, J.J., Xu, G., Rich, S.M., 2014. A silicone membrane for in vitro feeding of Ixodes scapularis (Ixodida: Ixodidae). J.
Med. Entomol. 51, 878-879.
• Bouhsira, E., et al. 2013. Ctenocephalides felis an in vitro potential vector for five Bartonella species. Comp. Immunol.
Microbiol. Infect. Dis. 36, 105-111.
• Groff, K., Bishop, P. 2017. Itching for change: Embracing modern flea and tick product development. Regul Toxicol Pharmacol 88, 349-355.
• Kernif, T., et al. 2015. Responses of artificially reared cat fleas Ctenocephalides felis felis (Bouche, 1835) to different
mammalian bloods. Med. Vet. Entomol. 29, 171-177.
• Krober, T., Guerin, P.M. 2007c. In vitro feeding assays for hard ticks. Trends Parasitol. 23, 445-449.
• Krull, C., et al. 2017. Optimization of an artificial tick feeding assay for Dermacentor reticulatus. Parasites Vectors 10,
60-68.
• Kuhnert, F. 1996. Feeding of hard ticks in vitro: new perspectives for rearing and for the identification of systemic acaricides. ALTEX 13, 76-87.
• Li, A.Y., Meng, H., Palma, K. 2015. In vitro membrane feeding of the lone star tick (Amblyomma americanum) and its
use in evaluation of acaricidal compounds. In: Proceedings of Annual AAVP-LIWC-ISEP Joint Conference 103.
* Katherine Groff, KatherineG@peta.org, 501 Front St. Norfolk, VA 23510, 937-475-3884

IABS - Rue de la Vallée, 3 - 1204 Geneva - Switzerland
Tel : +41 22 301 10 36 - Fax : +41 22 301 10 37 - www.iabs.org

