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RESEARCH AND DEVELOPMENT 

Start with the End in Mind – Formulation, Drug 
Delivery Technology, and Manufacturing 

Introduction
This is the second article in the "From Molecule to Market" 
series, where we address the different phases in the animal 
health product development journey. 

In this article, we share our insights on developing new 
Veterinary Medicinal Products. From selecting the drug 
delivery technology and developing the formulation to 
scale-up, validation and manufacture of your drug product. 

Start with the End in Mind – Defining the Target Product 
Profile 
In drug development, it is important to create a Target 
Product Profile (TPP). A TPP sets out the indication, route of 
administration, dosage form, dose, and includes ideas on the 
target market and commercial opportunity. 

A key challenge in developing a robust TPP is defining 
how the pharmaceutical compound gets delivered to its 
target site in the animal to achieve the desired therapeutic 
effect. Working in partnership with pharmaceutical 
scientists and evaluating all of the known data on the Active 
Pharmaceutical Ingredient (API) is at the core of this. Once 
the basic information is collected, decisions need to be made 
on the route of administration. E.g., if the class of the molecule 
indicates that it is poorly soluble and poorly permeable i.e., 
Bio Classification System (BCS) Class IV (see Figure 1), it is 
likely to be poorly orally bioavailable and poorly absorbed 
over intestinal mucosa. Such an API often presents significant 
challenges to the product developer and requires a range of 
drug delivery strategies to achieve therapeutic levels in vivo. 

The pharmaceutical industry has multiple drug delivery 
technologies to select from and many companies have 
proprietary technologies available that can help you 
overcome these challenges. Many of these technologies 
are available for license or some may require purchase of a 
specific ingredient such as a BioAvailability enhancer from 
an excipient supplier. 

Figure 1 Biopharmaceutical Classification System Figure 2 Example of an Excipient Compatibility Heatmap 

Whilst the choice of drug delivery technology is largely 
driven by the physicochemical characteristics of the 
molecule such as its BCS Class, it is also heavily influenced 
by commercial considerations: 

• What are the existing commercial opportunities? 
• What will the market look like in 5-7 years (most likely the 

timeframe it will take to develop your product)? 
• What will the Cost of Goods be for your product? 
• What distribution channels will be required e.g., Rx-Vet 

only, OTC or online only? 
• What will be the expected retail price and margins? 

Product Development 
With a detailed TPP and Drug Delivery Technology identified, 
developing the formulations is the next step in the journey. 
This part of the process is led by Pharmaceutical Sciences, 
which includes four interlinked disciplines: 

1.  Formulation development 
2.  Analytical development 
3.  Packaging development 
4.  Process development 

Formulation Development 
With your preferred route of administration mapped out you 
can begin to develop your formulations. 

First step is to determine Excipient compatibility with 
your API and in parallel start the development of a “Fit-for-
Purpose” assay method for your API in your formulation. This 
is a series of accelerated stability studies looking at binary 
or sometimes tertiary mixtures of your API and the chosen 
excipients. The aim being to see if there are any physical 
changes (appearance/colour) along with a loss of potency. 
These studies usually result in the preparation of a heatmap 
such as the one shown in Figure 2. 
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Figure 3. The partnership of Pharmaceutical Sciences, Regulatory Affairs and Clinical Sciences in product development

Once the team have some ideas of what may be 
compatible with your API, it’s time to put some trial 
formulations together. The aim of the formulation scientist 
is to develop robust formulations, that meet the requirements 
of the TPP, can be consistently processed at an acceptable 
cost of goods, and deliver the correct quantity of drug to the 
therapeutic target in the animal to be treated. In addition, 
the pharmaceutical scientist in Animal Health must also 
take into account species specific issues, the subtle effects 
of breed and if the product is taken orally, to develop a highly 
palatable formulation. 

Once the formulator has some trial formulations, they will 
need to manufacture small scale batches for stability testing, 
for initial process development, packaging compatibility and 
some initial analytical development activities. 

Analytical Development 
Analytical Development often begins by adapting 
methods that may be available from the literature or from 
Pharmacopeial methods for APIs or from existing products 
that can be adapted for your own product. With New 
Chemical Entities, the method developer has to work from first 
principles using a detailed knowledge of the molecule. These 
initial methods are further refined, optimised and ultimately 
validated. 

The analytical scientist supports the formulators efforts 
providing methods for potency and degradants, that allows 
the formulator to check excipient compatibility and to perform 
early potency checks on formulations. 

The analyst also helps build an understanding of how the 
product will behave when faced with standard degradative 
conditions of acid, base, oxidation, reduction, heat and light. 
These studies present significant challenges to the chemist 
who must find ways of teasing out complex pathways of 
degradation of both actives, excipients and degradants of 
degradants! Once these pathways have been elucidated and 
the degradants identified and quantified, the chemist must 
then validate the stability indicating nature of the methods. 
This provides a range of tools that will prove to regulators that 
the product is robust, stable and has an acceptable shelf-life. 

Process Development, Scale-Up and Packaging 
Development 
Often the Process and Packaging engineer work hand-
in-hand, with the Process Engineer developing bench-top 

scale manufacturing processes, taking the gram scale 
formulations developed by the formulators, through a 
series of increasing scale-ups to at least 1/10th or higher 
of the proposed commercial scale, whilst the Packaging 
Engineer’s role is to work with the formulation team to develop 
a container-closure system that protects the product from 
the environment, provides an easy to access pack for the 
end user, but also one that is cost effective and complies 
with Child Resistance/Senior Friendly regulations. 

All Pharmaceutical Sciences disciplines partner from an 
early stage with Clinical Services and Regulatory Affairs 
to ensure that the product development and regulatory 
strategies are clear, and the clinical studies required for 
successful progression to registration and approval are 
designed, budgeted, and planned. The partnership is 
visualised in Figure 3. 

Final Product Development Stages 
The final stages of pharmaceutical product development 
are the most costly. They typically require manufacturing of 
clinical and VICH (Veterinary International Conference on 
Harmonization) batches at more than 10% of the proposed 
commercial batch size. These batches are used to generate 
the pivotal clinical safety and efficacy data, and the pivotal 
shelf- life supporting data that will be submitted to regulatory 
agencies such as the FDA Centre for Veterinary Medicine 
(CVM), the Veterinary Medicines Inspectorate (VMD) in the 
UK or the European Medicines Agency (EMA). 

At the end of this phase the Chemistry Manufacturing 
and Controls (CMC) package will be created, which includes 
development pharmaceutics, validated analytical method 
information, the proposed shelf-life, and the manufacturing 
process. This package – combined with the clinical data 
generated on the product – forms the Technical Sections of 
the Common Technical Document (CTD), which is needed 
to seek approval for your product. We will elaborate more on 
that in the upcoming articles. 

Technology Transfer (TT) 
It is desirable that the pivotal clinical and VICH stability 
batches are made at the commercial manufacturing site, on 
equipment that is representative of the commercial process. 

The aim of TT is to transfer the knowledge gained during 
development of the product to the manufacturing and quality 
teams that will produce, test and release the product for 
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years to come. Argenta has implemented a “Pull-Model” 
across its global footprint as shown in Figure 4 below. In this 
model the manufacturing sites actively pull the product 
from R&D, partnering early in the development process 
to fully understand the product, enabling later stages of 
development to smoothly transition into manufacturing. 

Manufacturing 
The manufacturing site must be ready to accept the transfer 
of the product from R&D (the so-called “donor site”) into 
operations (the “receiving site”) to timelines dictated by the 
business and its launch timetables. 

The operations team will lead the process validation 
activities and manages further changes to the validated 
process through a rigorous change control process. 

Figure 4
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Conclusion
This paper has provided an overview of some of the key areas 
to consider when pursuing the development, registration, 
technology transfer and manufacture of a veterinary 
medicinal product. Starting with the end in mind means 
having a robust Target Product Profile with a sound regulatory 
and project progression strategy. These will provide solid 
foundations for the development of the product and provide 
the operations teams with a product that has been well 
characterised so that it can be consistently manufactured 
to the highest quality standards. Partnering with experts at 
each step of the journey – and ensuring seamless transitions 
between the phases – increases the chance of a successful 
commercialisation.


