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The 6th World Congress on Alternatives and Ani-
mal Use in the Life Sciences1 , to be held in   
Tokyo in August 2007, will provide an interna-
tional showcase for ideas, case-studies, technolo-
gies and practices that will both enhance biomedi-
cal research and make better provision for animal 
welfare. 
 
If you wonder why you or your colleagues should 
attend or participate, then read on. 
 
General Principles 
 
Although for some people animal welfare may be 
considered to be the primary reason to devise and 
implement improved research methods, the bene-
fits to science and, through the resulting scientific 
progress, the benefits to society are the main rea-
sons for the scientific community to celebrate and 
publicise its successes and continue to make pro-
gress in these areas. 
 
It is generally accepted good animal welfare and 
good science are inseparable; that one of the hall-
marks of good science is that scientifically valid, 
reproducible experiments seek to identify and 
eliminate unwanted variables; and that the primary 
effects directly attributable to the controlled ex-
perimental variables can be confused with secon-
dary and tertiary changes if other variables or ani-
mal welfare issues are unrecognized or uncor-
rected.     
 

                                                        
1 www.knt.co.jp/ec/2007/wc6 

I am clear in my own mind that what are often 
considered to be ‘alternative methods’ are in reality 
‘advanced methods’: “alternative” suggests only 
the animal welfare issues are being addressed – 
“advanced” emphasises the scientific progress they 
represent and make possible.  
 
Four key concepts have shaped my thinking in this 
area.  
 
First, both fundamental and applied biomedical 
research are essential if we are to devise and de-
liver improved healthcare technologies, and animal 
research continues to play a vital part in achieving 
these ends. Nevertheless, with the main exception 
being the control of infectious diseases, our current 
healthcare products largely control rather than 
prevent or cure disease. We need to continue to 
innovate to develop and apply the research meth-
ods that will allow further improvements in 
healthcare to be developed and delivered as 
quickly and as ethically as possible. 
 
Second, we need to be clear that developing and 
employing improved research methods, which of-
ten reflect elements of the 3Rs, are a vital core 
component of mainstream science and ‘alterna-
tives’ is not a separate discipline or agenda led by 
those with separate anti-science, animal welfare or 
ethical agenda. Progress in the 3Rs is funded and 
made primarily by the scientific community seek-
ing to look beyond the scope and limitations of 
existing research methods, to overcome technical 
problems, and produce more relevant and timely 
outputs. It is science led and science driven.  
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Third, asking scientists how progress with alterna-
tives and the 3Rs are relevant to their research of-
ten produces only defensive general statements 
relating to abstract potential benefits, but few con-
crete examples relating to their own work: whereas 
asking the same scientists how their research 
methods have evolved and improved in the last 
five years often produces enthusiasm and practical 
examples of real technical progress that can be 
cross-referenced to the 3Rs.  
 
Finally, investment in and progress with alterna-
tives does not impede scientific progress – it pro-
motes it. 
 
The 3Rs 
 
Debate and activity in the field of alternatives is 
generally framed in terms of the 3Rs: replacement, 
reduction and refinement of animal use for ex-
perimental and other scientific purposes. 
 

“The Principles of Humane Experimental 
Technique” (Russell and Burch, 1959) is generally 
considered to be the definitive publication on these 
concepts. However the concepts and principles 
themselves are much older.  
 
In preparing to give the Second Annual FRAME 
lecture (Richmond, 2000), I took the opportunity to 
review earlier publications advocating the same 
general framework.  
 
In particular I was impressed by an unsigned edi-
torial in the London Medical Gazette (Anon, 1839) 
from 1839 that advised its readers that live animal 
research should not be undertaken:  
 

“…till it is sufficiently clear that the fact pur-
sued neither is, nor can be, proved by any 
other evidence that is within reach, nor by an 
more gentle mode of enquiry…” 

 
I was also aware of Marshall Hall’s publications 
from the same era, which I consider still to offer 
excellent advice to those undertaking research. In 
an 1847 Lancet (Hall, 1847) article he wrote: 
 

“We should never have recourse to experiment in 
cases which observation can afford us the 
information required; 

No experiment should be performed with-
out a distinct and definite object and with-

out the persuasion that the object will be 
attained and produce a real and uncompli-
cated result; 
We should not needlessly repeat experi-
ments and [we should] cause the least pos-
sible suffering, using the lowest order of 
animals and avoiding the infliction of pain; 
We should try to secure due observation so 
as to avoid the necessity for repetition.” 

 
Even at that time the framework was developed, 
promoted and owned by the scientific community 
rather than its critics. 
 
When creating expectations about scientific pro-
gress we should not ignore Lane-Petter’s observa-
tion (Lane-Petter, 1961) that whereas scientific 
progress may inevitably lead to the phasing out of 
some current forms of animal use it also creates 
demand, or sets the scene for, new uses for animals 
in science. The ability to produce precise changes 
to the genome of animals for research purposes is a 
good case in point; and the characterization of the 
human and mouse genomes, and the interest in 
“-omics” based science, will do the same. 
 
Even in the absence of ethical and animal welfare 
considerations, scientific progress requires that the 
3Rs should be embedded in the planning and con-
duct of biomedical research. 
 
The 3Rs in practice 
 
I am disappointed that a number of concepts pre-
sented as means of reducing animal use are pro-
moted as replacement and reduction alternatives 
when in fact they are or should already be part of 
established good practice. 
 
Data-sharing and thorough literature searches have 
the potential to identify instances where a further 
animal study will produce no additional useful in-
formation or insights. Tiered and hierarchical test-
ing approaches have the ability both to speed-up 
decision making and minimize animal use. How-
ever, this is true of all forms of research and is not 
peculiar to animal research, and these measures 
should be considered to be an integral part of re-
sponsible science and not as optional or potential 
replacement alternatives. In my experience this 
essential preparatory work often better focuses or 
redirects animal research rather than eliminating 
animal use. 
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It is also clear that many replacement alternatives 
when developed are initially considered robust 
enough to obtain general insights or inform 
in-house decision making (the methods are often 
quicker and cheaper than animal studies), but that 
animal models may nevertheless still be required to 
demonstrate the validity of these insights as they 
apply to intact organisms or to satisfy regulatory 
authorities. That is, in some cases what might to 
some seem to be replacement alternatives are in 
practice either adjuncts to animal use, or reduce or 
advance animal use by better focusing the animal 
research that is still undertaken. 
 
In many ways I regret that the term ‘reduction’ has 
found its way into common use when what we 
generally mean is minimization or optimization. 
The use of the term reduction is misleading and 
wrong when what we generally mean is to mini-
mize or optimize. These terms have very different 
meanings: to reduce is to lower in number (and 
invites critics to judge progress only in terms of 
number of animals used); to minimize is to use to 
lowest justifiable number; and to optimize is to use 
the correct number. These last two are the 
real-world imperatives and the total number of 
animals used is more dependent on strategic re-
search decisions, the level funding and the quality 
of the proposed and resulting science than progress 
with replacement and reduction alternatives. Even 
if fully implemented, minimization and optimiza-
tion can be consistent with a rise in the number of 
animals used if more or better science is the prod-
uct. Regulatory frameworks do not in general set 
annual quotas or targets for animal use. 
 
Taking care to optimize and minimize the numbers 
of animals used is again part of good scientific 
practice. Using too many animals is to be avoided 
– but using fewer than are required to draw sound 
conclusions is a much more serious problem in 
scientific terms. At best using too small a sample 
size will, if recognized, require additional studies 
are undertaken if valid conclusions are to be drawn. 
At worst the problem will not be apparent and 
misleading statements will be accepted at face 
value: to the detriment of science if, for example, 
differences reported as not reaching statistical sig-
nificance are the result of too small a sample size 
rather than there being no true meaningful differ-
ence.  
 
In my own mind I am clear that research strategies 

and many aspects of experimental design offer real 
opportunities to do better science using fewer ani-
mals than would be the case if we did not have the 
knowledge or take the time to review all aspects of 
experimental design. In this context study design 
embraces much more than just the statistical meth-
ods to be applied (though expert advice on this 
aspect can both reduce the numbers of animals 
used and increase the scientific validity of the data 
generated). I would, in addition, particularly com-
mend consideration being given to pilot studies to 
evaluate feasibility and optimize regimens for lar-
ger scale studies; a critical evaluation of the need 
for contemporary control groups and the size of 
such groups; and, whenever possible controlling all 
aspects of animal production (including variability 
in the genetic make-up of the animals), care and 
use that might otherwise influence the data gath-
ered or the conclusions drawn. 
 
There is a still a tendency in some quarters to con-
sider refinement only to be the measures, such as 
the implementation of humane endpoints, taken to 
reduce or minimize the pain, suffering distress or 
lasting harm caused by animal experiments – that 
is minimizing the harm done. We must look wider 
than this in considering refinement and consider it 
to embrace the promotion of good animal welfare 
– not simply removing the negative, but by seeking 
to add additional positive measures to further en-
hance animal welfare and improve the science. 
 
I have listened to some argue that changing any 
aspect of animal production, care and use to im-
prove the welfare of the animals must of necessity 
introduce variables that will confound direct com-
parisons being made with earlier data-sets – and 
for that reason nothing should change. In fact if 
that was the case – that remedying negative animal 
welfare does significantly alter research findings – 
the essential question we must address is, mindful 
that poor welfare is the enemy of good science, 
which of the data-sets is more meaningful? I sus-
pect that almost always we would conclude that 
the more refined system was the more scientifi-
cally valid.  
 
Training of Scientists & Team-working 
 
Modern science is a multi-disciplinary team-game. 
No single individual can expected to master and 
remain up-to-date with all of the knowledge and 
skills required to devise and control all aspects of a 
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large and complex research programme. In practice 
the knowledge and skills required are many and 
varied and include: a through understanding of the 
scientific area of interest; project management; all 
aspects of the production, care and use of animals; 
all aspects of study design including statistics; 
biometrics; information management; bioinfor-
matics; and the ability to communicate findings 
clearly. Individual teams need not have all of these 
skills – but they must recognize that they are 
needed and they must be able to access them. 
 
A scientist’s training in the biological sciences may 
leave significant gaps in the trainee’s (and thence 
the practitioner’s) understanding of experimental 
design, project management and information and 
knowledge management. This is compounded by 
continued professional development generally fo-
cusing on the relevant scientific discipline rather 
than including broader considerations relating to 
the design and performance of research. I offer this 
as a comment applicable to many areas of science 
and by no means peculiar to animal-based bio-
medical research. 
 
Basic training cannot turn a novice into an expert. 
It seems no more reasonable to assume, for exam-
ple, that a short course on statistical methods could 
turn a biological scientist into a competent statisti-
cian, than that a short basic biology course could 
turn a statistician into a competent biological sci-
entist. We should perhaps consider such training 
has more limited (and more relevant) objective: to 
highlight that expert assistance and advice is often 
required. 
 
Publication 
 
I have always considered that the methods section 
of any scientific publication is the most important 
part, and should be read first: if the methodology is 
flawed the findings and conclusions are called into 
question and the remainder of the paper need not 
be read.  
 
The methods section should contain sufficient in-
formation to allow others to both “do what you 
did…and see what you saw”. This is seldom the 
case in practice, and the detailed information re-
quired to see how the 3Rs are impacting on animal 
use is often not provided. 
 
In addition I am disappointed that a number of 

scientific journals focus exclusively on publica-
tions setting out new scientific findings and make 
no provision for publications dealing with relevant 
methodological improvements. As are result many 
publications relevant to the 3Rs are published in a 
separate literature rather than alongside the scien-
tific papers detailing their use - that is, in journals 
where they may not be highly visible to others 
working in the same field. 
 
Closing Remarks 
 
I believe that all scientists must both keep abreast 
of technical progress and continue to innovate; and 
that continued professional development must look 
beyond our individual scientific disciplines into 
other areas where new ideas, knowledge and prac-
tices can improve scientific outputs. I am con-
vinced that “alternative” methods are more often 
than not existing good practice or “advanced” 
methods and are an important and integral part of 
good science. I am clear that we need to take all 
available opportunities to celebrate and publicise 
the progress that is made and the scientific and 
societal benefits this brings. 
 
Consider the following questions:  
 

 Have you identified and implemented im-
provements to your own research methods 
that others might benefit from knowing?  

 Are you aware of the scope and limita-
tions of the animal models that you use? 

 Do you adapt you scientific objectives to 
match your available test methods, or do 
you find the research tools required to 
meet your scientific objectives?  

 Do you have access to up to date informa-
tion on technical developments and all 
aspects of study design?  

 Would you benefit from being better in-
formed about emerging technologies and 
improved experimental strategies and ex-
perimental design? 

 Do you have access to all the competences 
and tools required to do the best research 
within the available level of resource? 

 Do you know where to go to get this ex-
pertise and advice? 

 Do you know how to optimize the welfare 
of the animals used? 

 Have you reviewed and optimized all as-
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pect of animal production, care and use 
that might influence the quality of the re-
sult you obtain? 

 Do your publications tell the reader just 
how to ‘do what you did’ – or are they suf-
ficiently informative for others to both ‘do 
what you did and see what you saw’? 

 
 
If you think you have nothing to learn then come 
to the 6th WC and tell others how to do as well. 
 
If you can see room for improvement come to 
6WC to ask questions and learn. 
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