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Background
This workshop aimed to encourage Animal
Technologists to actively promote and help to
implement the 3Rs within their daily work in the animal
facility. The focus was on refinement, as this ‘R’
benefits most from the expertise and perspectives of
Animal Technologists and care staff.

Animal Technologists can encourage and implement
refinement by:

– Bringing new information (e.g. from journals such as
Animal Technology and Welfare, meetings and
websites) to the attention of colleagues, the Named
Information Officer (NIO) and the Animal Welfare
and Ethical Review Body (AWERB).

– Actively suggesting refinements and offering to help
evaluate these.

– Communicating with scientists about animal
behaviour, biology and welfare.

– Helping to define and implement welfare
assessment protocols and participating in actual
severity assessment and retrospective review.

– Raising any concerns they may have.
– Participating in the AWERB and supporting its

initiatives.

Sources of information on the 3Rs
The workshop began with a presentation setting out
some background information on the 3Rs, with some
routes to finding out more about each ‘R’.

Replacement
Replacement includes both full replacement (e.g.
computer or mathematical models; established cell
lines that do not use animal sera; human volunteers;
human cell or tissue cultures) and partial replacement
(e.g. use of invertebrates that are not believed to
suffer, such as Drosophila; cell lines that do require
animal sera such as Fetal Bovine Serum; out-of-scope
developmental stages; use of cells or tissues from
animals killed for the purpose). Avoiding animal use
can also be regarded as replacement, for example

through a change in research direction or identifying a
different approach to addressing a human or animal
health problem.

Animal Technologists can make a big difference with
respect to replacement in education and training, by
monitoring developments in training materials,
developing training resources and replacing animals
during early stages of training in animal handling, so
that people are more confident when they come to
handle living animals. Some training materials (e.g.
model animals) are high-tech and relatively expensive
but there are also some very good low-tech resources
that can be purchased or crafted (see norecopa.no and
search for ‘homemade’). Sources of information about
replacement include the NC3Rs (nc3rs.org.uk/),
Norecopa (norecopa.no) and an RSPCA slide set
(please email for a copy). For more in depth
information, see the Altweb search engine
(altweb.jhsph.edu/).

Reduction
Reduction is often considered in terms of optimising
animal numbers, through better experimental design
and statistical analysis. There are other ways of using
flexible thinking within experimental design to reduce
numbers, for example it is sometimes possible to use
‘historic’ control groups from other experiments.

Animal Technologists can directly contribute to
reducing animal numbers by helping to ensure that
tissues are shared effectively within and between
establishments and by implementing good colony
management; minimising wastage in breeding
programmes and sharing and archiving lines of
genetically altered (GA) animals. For information about
reduction, see the NC3Rs and Norecopa, as above
and for information about experimental design,
reproducibility and research integrity see
@ResponsibleAR on Twitter. Information on sharing
and archiving GA mice can be found at nc3rs.org.uk/
minimising-use-ga-mice.

Animal Technologists can, and do, contribute to
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implementing replacement and reduction with respect
to training and minimising wastage. When it comes to
encouraging the two ‘R’s more widely, it is up to you
how much you want to research, maintain and use your
knowledge. The web links mentioned above are all
helpful and useful newsletters are produced by the
RSPCA Research Animals Department (email for
details), NC3Rs (including Tech3Rs, aimed at Animal
Technologists and care staff) and Norecopa. You could
also ask the researchers you work with to explain how
they search for and monitor progress with
Replacement and how they implement Reduction.
Hopefully, you are working in a culture where these
kinds of conversations are accepted and welcomed –
if they are not, you could ask the AWERB to review how
effectively it is performing the task of promoting a
Culture of Care.

Refinement
The workshop then moved on to the topic of
refinement, thinking about the whole life experience of
the animal. This ‘R’ used to be considered solely in
terms of reducing suffering caused by experimental
procedures, but now it is understood that there are
many other potential sources of discomfort, pain and
distress and more thought is given to promoting
positive welfare. For example, events and procedures
that can have a negative effect on welfare include: early
maternal separation (including in rodents, who are
removed from the dam before they would disperse
naturally), transpor t, marking for identification,
genotyping, housing in inappropriate social groups (or
individually, for social animals), under stimulating
and/or uncomfortable housing, husbandry procedures
(e.g. cage change – necessary for good health but still
a stressor), scientific procedures and their after effects
and the humane killing process.

All of these can combine to have a significant effect on
animal welfare but the good news is that much more is
known about the behaviour and welfare needs of
animals and how to implement refinement to reduce
the lifetime impact on animals. We discussed the
concepts of a life ‘not worth living, a life ‘worth living’
and a ‘good life’; a ‘good life’ should be the ideal state
for any animal kept by humans for any purpose.
Refinement can obviously move an animal’s welfare
status towards the good life and can drive the other two
Rs; seeing animals in more natural surroundings can
lead to greater empathy for them, encouraging people
to seek humane alternatives, optimise numbers and
minimise wastage.

We had an interactive discussion on ways in which
participants accessed information on refinement, and
how well supported they were in accessing information
(including attending external meetings, training
courses) and passing information on within their
establishments.

Challenging and testing
This was followed by a second presentation on
effectively challenging and testing yourselves,
potential refinements and also your colleagues.

With respect to challenging yourselves; the Ratlife
video (youtu.be/giu5WjUt2GA) was used to highlight
the fact that wild-type behaviours are innate in
domesticated and laboratory animals, if they are given
oppor tunities to express them. The laboratory
environment can become normalised, so it is important
to remember the contrast between large, complex,
natural habitats and the laboratory – no matter how
much is done to refine the latter.

Potential refinements may also need to be evaluated,
to assess their impact on (i) animal welfare, (ii) the
science and (iii) animal house resources. This needs
an assessment process that has been set out in
liaison with all those concerned, including relevant
researchers, managers and budget holders, so that
everyone has bought into the process and will be
prepared to implement the outcome.

You may also need to challenge others – constructively
of course! You can keep a running conversation going
about refinement, day-to-day and outside of more
‘formal’ interactions such as project licence review and
AWERB discussions. The paper Communicating the
Culture of Care lists a 10 point plan for good
communications, including picking the right moment(s),
emphasising the positives, and always ending with an
agreement on something, even if it is that you need to
talk about the topic some more.1 There are also some
good tips for influencing people on the Human
Behaviour Change for Animals website
(hbcforanimals.com/) and the Culture of Care network
has produced a sheet with some ideas for improving
communication between scientists and animal
technologists and named persons (see
norecopa.no/coc). The key point to remember is that
you will always be able to find some common ground
with a researcher, even if your starting positions
appear to be different. You can assume that everyone
wants better science and welfare, and if you want to
gain a better understanding of the other pressures that
scientists are under, the Nuffield Council on Bioethics
project on research culture is very helpful
(nuffieldbioethics.org/project/research-culture).

Case studies
We then went on to discuss some hypothetical case
studies on a number of different topics, in which
Animal Technologists had to consider how they would
inform and persuade colleagues to implement
refinement, or improve their practice. Three examples
are set out below; if you would like the full list please
email research.animals@rspca.org.uk
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1. Capturing mice
Your establishment was quick to pick up on the issue
of capturing mice using a tunnel, or cupped hands,
rather than picking them up by the tail. Staff attended
workshops run by the NC3Rs, which described positive
outcomes for both animal welfare and science, and a
programme was initiated to achieve a change to
standard practice for catching mice, in which staff were
trained to use cupped hands. However, this did not last
long and staff reverted to catching by the tail. There
was a perception that it was taking too long to catch
the animals and that this was affecting husbandry
practices such as cage change. Some people were also
reluctant to change their behaviour based on animal
welfare science, feeling that their own practical
experience gave them a better understanding of what
was in the animals’ best interests. What should you do
about this?

Several participants had direct experience of this issue
and the following suggestions were made:

– Set up a properly controlled pilot study, using just a
few racks, to (i) measure the time it takes to train
the mice and staff and (ii) compare cage change
times using capture by the tail vs. in cupped hands
or a tunnel. Use a stopwatch and ensure the data
analysis in (ii) is done by someone blinded to the
experimental conditions.

– Promote open communication between people
having issues.

– Make sure enough time is allowed for training,
including videos.

– If tunnel capture seems to cause aggression, do not
give up; seek further advice in case technique could
be improved.

– Simply make it a policy to use a tunnel or hands.
– Supply information in each animal room; put up

posters.
– Persistence!
– Use ‘soft skills’ to get technical staff and users on

board.
– Emphasise that the outcome is better welfare for

mice, less stress. It may take a while to achieve
change, but it will be beneficial for the future.

2. Assessing welfare in a new protocol
A researcher at your establishment is keen to add a
new protocol to their project studying brain and
behaviour in mice, using a ‘virtual reality’ system in
which a head-fixed mouse runs on an air-cushioned,
spherical treadmill. The objective is to investigate
decision-making and navigation in mice, obtaining
electrophysiology recordings via a head cap while the
mouse responds to computer-generated patterns. The
researcher says that the protocol is ‘well tolerated’ and
will not cause significant distress. You are not so sure,
as you know that mice are thigmotactic and seek to
make contact with the walls of their enclosure, which

they can never do in the virtual reality set-up. You are
also concerned that their ability to display a range of
behaviours, including signs of distress, will be
physically limited. How would you go about getting
evidence to support your concerns; what could you do
to help ensure the protocol was adequately refined to
take account of the mouse’s experience (including
appropriate welfare assessment)?

Participants made the following points:

– The applicant can be asked for discussion
regarding: what is the benefit of using this particular
technique, what are the alternatives (e.g.
telemetry?), how will animals be housed between
recording sessions, could they habituate animals
more effectively, further refine the surgery?

– The applicant can also be asked for fur ther
evidence (e.g. scientific literature) to show how the
technique has been used in the UK and elsewhere.

– All of these can be consulted, and asked for
support: NACWO, NIO, NVS, HO, AWERB.

– Expertise can be sought on mouse behaviour,
including in the wild, to understand how distress
behaviours may be compromised and to identify
potential behavioural indicators of discomfort, pain
or distress.

– This is a very technical set up, with the mouse in an
unfamiliar situation, so it would be appropriate to
suggest a pilot study

3. Enrichment for Zebrafish
You have come across a series of papers by fish
biologists and animal welfare scientists which describe
how they evaluated environmental enrichment for
Zebrafish. In one study, they used preference tests to
evaluate whether groups of male and female Zebrafish
would choose to spend more time in areas of the tank
with enrichments such as gravel, pictures of gravel on
the bottom of the tank, plants or air stones. They found
that pictures of gravel were preferred over a barren
tank floor. Another study discovered that artificial grass
significantly improved fecundity (the number of viable
eggs) and further papers reported that substrate plus
grass reduced anxiety and improved brain
development. You want to try providing similar
enrichment for the Zebrafish in your care but there are
a lot of tanks with a great many fish! How would you
prepare to make your case?

Suggestions included:

– Seek approval from the NACWO and the AWERB.
– Acquire some data to back up the case for

enrichment, either from the literature or by doing a
study in-house.

– Make it relevant to helping the researchers, making
it clear that healthy fish, with good welfare means
good science.
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– Ask for a discussion on enrichment for Zebrafish, for
example via the AWERB or a user group.

– Draw up a future plan and protocol for change
including not just what to change but how.

Feedback from participants
Participants were asked to write a take-home message
on a Post-it note – some examples are listed below.

General principles
– Refinement is the key.
– If science is worth doing, it is worth doing well.
– There are many options relating to the 3Rs.

Refinement can be achieved in several ways and a
technician can make a difference.

– Replacement is always the goal – but we can still
have a massive impact until then!

– A life for an animal used in research must be worth
living.

– Highlighting animal welfare issues is everyone’s
responsibility, and to challenge bad practice.

Communicating and keeping an open mind
– Even when researchers or technical staff are

resistant to change, understanding their reasons
and supporting their views is really important when
explaining why the new husbandry can be
advantageous to them, given time to adjust.

– The importance of the role of effective
communication.

– Various routes to approach users/researchers
about possible refinement opportunities in their
work. Far more awareness than we thought
beforehand.

– I feel more encouraged and motivated to push
forward with the refinement I am currently doing,
with more info on how to go about it.

– It is everyone’s responsibility to make a change.
– Look for common ground between a scientist and an

Animal Technologist.
– Do not be afraid to speak up about refinement

procedures.

Researching and using resources
– Ensure my 3Rs knowledge is continually up to date

and ask the researchers about their refinement
techniques and research into refinement.

– There are many resources to find information that
people might not have been aware of.

– Have website information available for all to access
at work.

– Make time for training.
– Important to keep up to date with current

refinements. Individual responsibility; do not rely on
others to distribute information.

Resources to help keep up with
the Three Rs
In the materials we made available to the participants
after the workshop, we included a PDF document with
live links to the journals and websites listed below.
All URLs accessed 1 July 2019. If you would like
this resource list, please email research.animals@
rspca.org.uk

Journals:
These journals often publish papers on laboratory
animal behaviour and environmental enrichment. PLOS
ONE and Animals are free to access but most of the
others require subscriptions. However, if you cannot
access these journals an alternative option is to
subscribe to updates of the content pages, then
request papers of interest directly from the authors.
You could ask your NIO to do this on behalf of the team.

PLOS ONE – open access journal which publishes in a
wide range of disciplines. Very easy to search and you
can set up alerts such as ‘zoology’ or ‘research
integrity’ to go to your mailbox: journals.plos.org/
plosone/

Animals – open access animal science and animal
welfare journal: mdpi.com/journal/animals – see the
special issue on ‘60 years of the Three Rs’ in October
2019

Animal Technology and Welfare – of course

Lab Animal – a Nature Research journal covering in vivo
research and technology: nature.com/laban/

Laboratory Animals – not to be confused with the
journal above; this is the official journal of a number of
bodies including the Federation of European Laboratory
Animal Science Associations: journals.sagepub.com/
home/lan

ILAR Journal – journal of the US Institute for Laboratory
Animal Research; often publishes useful themed
issues: academic.oup.com/ilarjournal

Animal Welfare – the journal of the Universities
Federation for Animal Welfare, this covers all areas of
human-animal interaction including laboratory animals:
ufaw.org.uk/the-ufaw-journal/animal-welfare

Applied Animal Behaviour Science – the official journal
of the International Society for Applied Ethology (ISAE).
This reports mainly on farmed animal behaviour, but
includes some papers on animals used in the
laboratory or their wild equivalents: applied-
ethology.org/Applied_Animal_Behaviour_Science.html

Journal of Applied Animal Welfare Science (JAAWS)
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– covers companion, farm, wild and laboratory animals:
animalsandsociety.org/human-animal-studies/jaaws/

Online:
� The Animal Welfare Institute (AWI) Enrichment and

Refinement Database: awionline.org/content/
enrichment-and-refinement-databases

� NC3Rs: nc3rs.org.uk/ including the Tech3Rs
newsletter: nc3rs.org.uk/tech3rs

� Norecopa – the Norwegian national Three Rs
platform, which has produced a very helpful
database and guidance documents, all in English:
norecopa.no/

� Altweb – the global clearinghouse for alternatives:
altweb.jhsph.edu/

� RSPCA repor ts and resources: science.rspca.
org.uk/sciencegroup/researchanimals/reportsand
resources – for our newsletter email research.
animals@rspca.org.uk

� Human Behaviour Change for Animals – aims to
help people improve animal welfare by
understanding the key principles of human
behaviour change and how to apply them:
hbcforanimals.com/

� Social media, e.g. Zebrafish Information Network,
@ZFINmod

Other organisations with an interest in the
Three Rs:
� FRAME (Fund for the Replacement of Animals in

Medical Experiments) – emphasis on replacement
and experimental design, but supports all Three Rs:
frame.org.uk/

� UFAW (Universities Federation for Animal Welfare):
ufaw.org.uk/

Meetings:
Keep an eye on the NC3Rs events calendar
(nc3rs.org.uk/events) and IAT calendar (iat.org.uk/
calendar).

Books:
Hubrecht, R.C. (2014). The Welfare of Animals Used in
Research. Wiley-Blackwell, Oxford. ISBN 978-1-1199-
6707-1 This is one of a series of books produced by
UFAW.

Young, R.J. (2003). Environmental Enrichment for
Captive Animals. Blackwell Science: Oxford. ISBN 0-
632-06407-2 Also in the UFAW series; this covers the
reasons for enrichment and principles behind designing
and evaluating it very well, including a chapter on
designing and analysing enrichment studies. Largely
zoo-based but very useful.

Mellor, D.J., Patterson-Kane, E. and Stafford, K.J.
(2009). The Sciences of Animal Welfare. Wiley-
Blackwell, Oxford. ISBN 978-1-4051-3495-8. Also in

the UFAW series; an excellent and accessible
background to animal welfare science with a chapter on
enrichment.
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