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Summary - Biomedical endeavours can be divided into three major categories: research, 
education, and testing. Within the context of each of these categories, activities involving whole 
animals have made major contributions and will continue to do so in the future. However, with 
technological developments in the areas of biotechnology and computers, new methods are 
already reducing the use of whole animals in certain areas. This article discusses the general 
issues of alternatives and then focuses on the development of new approaches to toxicity testing. 

Key words: animal experimentation, animal testing, alternatives. 

Introduction 

In recent years, societal concerns over the use 
of animals in various biomedical activities 
have significantly increased. The ethical 
issues involved are not new; however, 
increased awareness of these issues in the 
scientific community has led to an increased 
emphasis on the development of new 
approaches to conducting these traditional 
activities (1). In the simplest analysis, 

- biomedical activities can be classified into 
three categories: research, education, and 
testing. Biomedical research involves the 
discovery of new knowledge relating to the 
nature of disease processes and their 
treatment. These activities have traditionally 
used animals as models to develop an 
understanding of the human condition. 
Despite limitations when using animal 
models, few question that this approach has 
been highly successful. Education involves 
the process of information transfer and can 
be subdivided into the transfer of factual 
knowledge and the transfer of skills. Again, 
animals have been used in activities ranging 
from teaching students basic principles of 
physiology to training future surgeons in 
sophisticated surgical procedures. Testing is 
a focused activity designed to evaluate the 
hazards (commercial chemicals) or safety 

(pharmaceuticals) involved in the use of new 
chemicals or formulations for beneficial 
purposes. Over the past 60 years, testing 
strategies based on whole animal procedures 
have evolved to provide the experimental 
database for safety/hazard evaluation. In all 
three categories, historical precedents have 
been established that focus on animal models 
as the foundation for biomedical progress. The 
important question today is whether 
alternatives exist that can satisfactorily 
substitute for the currently employed whole 
animal models in the various biomedical 
activities. 

The likelihood of implementing 
alternatives in each of the areas of biomedical 
application - research, education, and 
testing - differs from one area to the next. 
With respect to refinement and reduction, 
alternatives either are under evaluation or, 
in many cases, have already been 
implemented in all areas of biomedical 
activities. However, when one discusses the 
possibility of alternatives as full replacements 
for ongoing approaches, it is necessary. to 
consider each application separately. 
Replacement alternatives have already been 
implemented in many areas of education, 
based on computer and simulation 
technologies. However, in the area of skilled 
training (surgical training), it is difficult to 
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