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CONTENT
In this book you will be introduced to the 
major toxicology domains, principles and 
mechanisms, which provide a general un-
derstanding of toxicology.  Further, a struc-
tural summary is given of the various toxico-
logical endpoints and assays required for 
the development and registration of safe 
medicines, chemicals and other product 
types, followed by assay examples which 
have been elaborated textually and sche-
matically. In addition, the evolution and sta-
tus of toxicological methods from in vivo to 
in vitro and in silico approaches is given. 
Finally, some clinical, analytical and foren-
sic applications of toxicology have been 
described.
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General introduction

Toxicological tests are used routinely in the investigation of pharmaceutical and biological 

drugs, chemicals, pesticides, cosmetics and other product types. Many different groups are 

involved in the safety assessment of agents used in these areas of research and the aim of this 

book is to provide an overview of how the various toxicological test methods have been

developed, are used currently and how toxicological research is evolving.

Areas of research relevant to human health or the environment are discussed in terms of the 

tests required and detail the specific issues that may be experienced when meeting the needs 

of the current regulatory criteria. Toxicology assays are also used in other fields, such as food

safety, medical devices and veterinary medicines. The tests employed are often similar, but it

is important to appreciate that there are differences in the regulatory requirements. 

Toxicological analyses are also used in humans for the determination of accidental or 

intentional intoxication in particular for drugs and these are described.

The principles and applications of the tests and methods are explained as simply as possible, 

often using figures, diagrams, examples and photographs. In addition to the test methods, a

brief description of the history of toxicology, toxicological principles and common 

intoxications in humans is provided. The annexes list tools that may be useful when searching 

for toxicological information (for example, databases and search engines) and provide an 

overview of hazard and risk statements and phrases that are used frequently in toxicology. 

The first chapter outlines the history of toxicology, the different fields of toxicology and 

introduces the basic principles using simple examples. The basic principles are a recurring 

theme throughout the book as they return in the subsequent chapters, applied to the specific 

tests.

In the second chapter the various types of toxicological and ecotoxicological studies are 

described. Whereas test methods were initially based on in vivo studies, more and more 

emphasis is now given to in vitro, ex vivo and in silico studies. Based on the various test 

methods, different parameters are calculated to assess safety for humans and the environment.

In this chapter, the rationale behind the selection of appropriate endpoints is explained.
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The third chapter provides examples of intoxications in humans including tests for diagnosis 

of intoxication and the first aid measures required. It also explains how the basic principles 

can be used to establish an appropriate treatment regimen. Toxicological sciences use 

sophisticated analytical methods in human intoxication and these are mentioned briefly, but

not discussed in detail.

Based on the increasing demand for toxicological studies on chemicals and the prohibition of 

in vivo studies for cosmetics, special attention is paid in this book to the new or alternative 

toxicological methods for research and development. Whilst there is an increasing 

requirement for safety assessment of chemicals and other products, there is also a clear need

to replace, reduce or refine animal testing. There are many new proposals of non-testing or

alternative test methods (preferably in vitro), but the new tests must be sufficiently reliable.

Therefore, they must pass a validation and evaluation process before they are accepted for 

regulatory safety assessment. This process is also described. 

This work is not a specialised reference book, but instead provides an overview of how 

toxicity tests are applied in some of the different areas of toxicology. We hope that it will 

raise awareness of the importance of toxicological testing and increase knowledge about how

toxicological analysis is applied in the areas of human health and the protection of the 

environment. Comments and suggestions are always welcome.

Enjoy reading!

Koen Van Deun, Philippe Vanparys, Riet Van Deun




