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The potential for zoonotic transmission - a disease transmitted from animals to people

- of many disease pathogens is a significant concern worldwide. It is estimated that

60% of human emerging infectious diseases, including COVID-19, are zoonotic [1].

Our research addresses zoonoses associated with livestock that are mainly caused

by helminth endoparasites.

Fenbendazole or methyl N-(6-phenylsulfanyl-1H-benzimidazol-2-yl)carbamate is a

broad-spectrum anthelmintic from the class of organic compounds known as

benzimidazoles [2]. Despite its pharmacological potential, fenbendazole has a limited

application in oral pharmaceutical dosage forms due to its low aqueous solubility and

poor absorption from the gastrointestinal tract [3].

The aim of this research is to develop a range of novel controlled release bolus

devices to avoid spreading zoonotic diseases from cattle to humans contributing to

improve animal welfare and food safety.

Therefore, three specific research objectives have been defined:

▪ To develop a fully biodegradable device;

▪ To improve the active pharmaceutical ingredient (API) dissolution in water-based

media processing polymer and API using melt processing technologies;

▪ To deliver the API with a precision-controlled release for a extended period of time.

Figure 1. Weight remaining of fenbendazole and PEO formulations.

Figure 2. Dissolution study of formulations containing fenbendazole 5, 10 and 15% in

phosphate buffered saline pH 6.5.
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✓ The breakdown study showed that

fenbendazole acts improving PEO

biodegradability in water;

✓ The dissolution test demonstrated

that fenbendazole, when

compounded with PEO, is able to

improve its solubility in water-

based media;

✓ The formulation of PEO 95% +

fenbendazole 5% showed a

sustained-release profile between

3 and 7 h, indicating that more

studies need to be done to extend

the time of drug release.
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▪ The breakdown study showed that fenbendazole acts improving PEO biodegradability

in water. Neat PEO remained 22% after 2 h, while the formulation of PEO 95% +

fenbendazole 5% remained 10%;

▪ The dissolution test demonstrated that fenbendazole, when compounded with PEO, is

able to improve its solubility in water-based media. Neat fenbendazole had a release

rate of 1.2%, whilst the formulation of PEO 95% + fenbendazole 5% released 78% in

2 h, achieving 100% of drug release before 3h;

▪ The formulation of PEO 95% + fenbendazole 5% showed a sustained-release profile

in the interval between 3 and 7 h, indicating that more studies need to be done to

extend the time of drug release.
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