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A contentious issue

= Ethical issue of causing animals harm
= Falling levels of public support

= Concerns about poor experimental
design and reproducibility

= (Concerns about scientific validity and
translation of animal models
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In mice: Are animal studies
relevant to human health?

The media is rife with claims of breakthrough biomedical
studies perlormed in animals,: However, can animals sver

faithiully model human health? May 2019
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Raview Article
Lost in translation: animal models and clinical trials in
cancer treatment
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The 3Rs — a framework for humane animal use

Standard Contemporary

Accelerating the development and use
Methods which avoid of models and tools, based on the latest
Replacement or replace the use of science and technologies, to address
animals important scientific questions without
the use of animals

Methods which Appropriately designed and analysed
minimise the number animal experiments that are robust and

Reduction of animals used per reproducible, and truly add to the
experiment knowledge base
Methods which Advancing animal welfare research by
: minimise animal exploiting the latest in vivo technologies
Refinement

suffering and improve and by improving understanding of the
welfare impact of welfare on scientific outcomes




The NC3Rs — headlines

= Established 2004 to accelerate the development and uptake of the 3Rs
= Research funder, plus in-house programmes led by NC3Rs staff

= Work with industry, academia, regulators and funders — not just UK, but
also with collaborators in Europe, North America and Asia

= Remit includes any area of animal use for research purposes

= Team based in London, plus regional staff

= Budget ~ £10 million p.a. - mons
= Independent Board -

NC
i www.nc3rs.org.uk




Supporting changes in policy, practice and regulations

Our in-house programmes aim to overcome
behavioural and cultural barriers that impede Experimental

progress in the 3Rs design and
reporting

Animal
welfare

Challenges include:
= Poor awareness of 3Rs opportunities

Working with @ Scientific &

= The rationale for change being poorly _research public
Institutions @ engagement

understood
= Endorsement of the 3Rs but limited

change in practice Toxicity & Re:i?jmh
= Changes in practice not being rewarded safety innovation

in the current incentives structure
= [|nertia (risk aversion, bar set too high)
» Lack of international standards Working with @ Comms &

other funders @ dissemination
NC
3R®




Research culture hub

Reliable, reproducible Open research and Culture of care
and rigorous research open communication

Qur resources to encourage Communicating openly and Promoting responsible

high quality research. enabling open science animal research.
approaches.

NC

3R® https://nc3rs.org.uk/research-culture-and-3rs



1. Reliable, reproducible and rigorous
research

2. Open research and communication

3. Culture of care

NC
3R®



Quality of animal research
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PLOS BIOLOGY

& oren access

PERSPECTIVE

The Economics of Reproducibility in Preclinical Research
Leonard P. Freedman [&]. lain M. Cockbum, Timothy 5. Simcoe

Published: June 8, 2015 « hitps:/idoi.org/10.1371/journal pbio 1002165

US%56.4B Categories of Preclinical Irreproducibility

Irreproducible

50% of preclinical
research wasted:

>1.6M animals

and
(25.5% of total) y per year wasted
Reproducible ”ig;,‘;fa —_— in the UK
Laboratory
Protocols
(10.8% of total)

Estimated US Annual Preclinical
Research Spend



Reproducibility and the harm-benefit analysis

If research is not reported in enough detail, or if findings are not reliable,
benefits cannot be realised

- Research is unethical

Likely benefits to Likely harms to the
science and society § ~. : animals involved

=  Scientific procedures
and their effects

-aE?i.—-. = Contingent suffering

due to housing,
transport, etc.

= New scientific
knowledge

= |mprovements in

human (or animal) B ENEFITS
NC
3R®
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Blinding

Elevated T-maze, dark
arm reinforced

Two populations of rats:

= bright rats
= dull rats

12 researchers

Importance of rigorous design

- pright rats
3 ~

- dull rats

Number of 2 -
correct
responses 4

O I I I 1

Days

= Rats had been labelled bright or dull
F randomly

Only difference was in the minds of
i the researchers!

[

Rosenthal R, Fode KL (1963). Behavioral Science 8(3): 183-189.



EDA can help to ensure
robust study design and
reliable and reproducible
findings

https://eda.nc3rs.orqg.uk/

Experimental Design Assistant
(EDA)

Online tool for researchers to design in vivo
experiments

Computer-based logical reasoning provides:

= Advice to improve the experimental plan
= Recommendations for the statistical analysis

Support for:

= Randomisation
= Blinding

= Power calculation

Improved transparency




The ARRIVE guidelines 2.0

A robust and collaborative effort

International working group undertook the revision,

28 authors including: E m ﬁﬂ
L ' _ a4

= Funders ) . | -
Journal editors ttps://arrivequidelines.orqg

Statisticians
Methodologists
Researchers from academia and industry

Expert Delphi exercise — 73 participants from 19 countries

Road testing of the guidelines and their explanation with researchers who
publish animal research

Compatible with and NIH reporting standards and many journals’ policies

=
_



https://arriveguidelines.org/

Impact of NC3Rs resources
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1. Reliable, reproducible and rigorous
research

2. Open research and communication

3. Culture of care

NC
3R®
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technology funded by the NC3Rs
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Maximising the 3Rs impact of LATEST ARTICLES
NC3Rs-funded research

This gateway provides a place for researchers funded by the : : .
evaluation of TB vaccine candidates and

MC3Rs to promote the 3Rs impact of their work, and publish e .
assessment of protective immunity: a
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The in vitro direct mycobacterial growth
inhibition assay (MGIA) for the early
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We make information about our funding schemes publicly available, including:

Transparency as a research funder

We are a signatory of DORA and actively apply its recommendations

= The assessment criteria for our grant schemes
= Success rates for the schemes

= Membership of our Funding Panels

= Diversity across our funding portfolio

Each award showcased on a dedicated webpage,
summarising:

= Aims and key impact of the research
= Links to publications
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Communicating with the public

= Qur website includes public-facing information on the
use of animals in research and the 3Rs
https://nc3rs.orqg.uk/3rs-public

= We offer awards to support NC3Rs-funded
researchers to engage with the public

= We have sponsored events as part of the annual Pint
of Science festival since 2014

= We are signatory on the Concordat on Openness on
Animal Research
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https://nc3rs.org.uk/3rs-public
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1. Reliable, reproducible and rigorous
research

2. Open research and communication

3. Culture of care

NC
3R®



What is a culture of care?

“A healthy culture of care requires a shift away from merely responding to externally
imposed standards, to one in which leaders and frontline staff actively commit to
improving 3Rs, animal welfare and research, and working together to do so.”

Brown Report, 2013

natare

Hcim Radmaichi | Carears & Jols | Cia

Culture
of care

Report slams university's animal research

Imperial Collepe Londen accepts heavy criticiam from indepandeat reviewars after
wapose by animal-rights group.

Professional
standards

People -
right attitude,
| right training,
right place

Danbal Cresssy

10l December 2013
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Culture of care — responsibilities
e,
B "

&
In the laboratory —

In the animal house —

refinement rigour and standards
= Utilising the latest = Selecting the right
research/technological model and design

developments
P = Reporting in a

= Training and transparent and
empowering staff comprehensive manner

= Willingness to change » Proactive engagement
practice with the 3Rs

NC
3R®

In the VC/registrar/dean’s
office —

reputation

Leadership — setting
the standards and tone

= Fostering good team
work and
communication

= Being willing to say no




Resources to support culture of care

www.nc3rs.org.uk/3Rs-resources

Tech3Rs
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Training and CPD opportunities

Refining riden|
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Moving to the use of
animal-free antibodies
(July 2020}

Crverview of the scientific
and welfare benefits of
maving to animal-free
antibodies and affinity
reagents, including EURL

ECWAM recommendations.
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The role of funders — policies and guidelines

Compliance with the principles in these three guidelines is a condition
of research funding for many public funding bodies

LIMRIVE

P ARRIVE

SsieSortin o
Var sl ite

S0w Benren Mg Lase

- UK Nesgnrch InlagiFy Ol .

Rescarch Intagrity:

A primer on rescarah
invalving animals

Warsinn 76

oot ek nma bk

i L1 TRL] i
N C ﬁ UK Research
SR and Innovation | Good research resource hub




Peer review and advice service

We review all proposals involving
NHPs, cats, dogs, equines and
other species for 28 funding
organisations internationally

Our input enhances quality of
science, animal welfare, and helps
protect the funder’s reputation

Over 1,250 proposals reviewed
since 2004 since: around 50%
with animal use overseas

NC

g  www.nc3rs.org.uk/peer-review
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Direct support for research institutions

Regional Programme Managers IR VRSN
Dr Joanna Stanley EIEIIV E}ffl'%ﬁ)ﬁ
(North West & . CES
: Yorkshire) Re_crurtlng The University of
(Midlands) ' | Nottingham

o Thae
; a University

LMITED EIMCGOON - CHIRA - MALAYSIA

UNIVERSITY OF

LIVERPOOL

The University of Manchester

Dr Ellen Forty
(London)
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3Rs advice for
project licence
applicants

Advice and resources
to help applicants
address the 3Rs
aspects of a project
licence application

Webpage and
downloadable PDF

= Developed by the RPMs using their “on the
ground” experience

= Highlights 3Rs resources available from the
NC3Rs, as well as other organisations

= |ncludes advice on searching for replacement
models, tips on experimental design and reporting,
and links to help identify the latest refinements

1

3Hs advice for project licence applicants

All gorentific veork eamed out in the UK under e Anmals (S oenbfc Procedumss) Agl (955 must be pan
af a prograrreme of work suthonsed by a progact Beents. An ivpoanl pan of the efhical eyisw and
licensing pocess is ansunng thal tha pinoples of the 35 ae mbusty appied. In oodar o acheye this,
when apphing for a progd icanca, applicants are asked o detail how they have considered and applad
thie 35ts tin thear resmarch. Toleam mone abouf the 3R and how they can dive befier srisnee and
animal wetiare, view our MQe0 presenizlion

nc3rs.org.uk/3rs-advice-project-licence-applicants



3Rs self- The tools help research institutions and groups to:

assessment tools = Focus efforts — scores can be used internally to
allocate resources and concentrate discussions
on the most important 3Rs areas

ﬁ 3JRs = = Track progress — the self-assessment process

: can be repeated, and multiple scores logged over
time, to see how 3Rs culture has developed

=  Find out what has worked before — feedback

Frge—to—use, BECHICS gives advice and suggestions for improvement
online tools for tracking,

evaluating and = Demonstrate commitment to the 3Rs — users
benchmarking your 3Rs may wish to share their scores externally (e.g.

activities and progress grant proposal, PPL applica’[ions etC.)

L™ IR Self-Assessmont Tools [ smame ) i [ e
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3Rs self-assessment tools — feedback and advice

Publizations snd wider disssmination
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Leadership

Training
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Leadership: taking a strategic approach

People: ensuring the right culture

Research and infrastructure: supporting the best science
Experimental design and reporting: robust and reproducible studies
Training: building capability

Publications and wider dissemination: sharing impacts

Fassanch and mitnasknachos

People: Suggestions for improvement

Consider strengthening your institution’s 3Rs
culture by.... For guidance, see the following...
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Benefits of a good research culture

Better, more efficient and impactful science

Better animal welfare

Better chance of public confidence

Better workplace environment

NC
3R®




National Centre

for the Replacement
Refinement & Reduction
of Animals in Research

Thank you!

For more information
Q mark.prescott@nc3rs.org.uk

Q nathalie.perciedusert@nc3rs.org.uk
() www.nc3rs.org.uk

® @NC3Rs

Keep in touch

Our monthly newsletter provides the latest updates from
the NC3Rs www.nc3rs.org.uk/reqgister

Pioneering Better Science
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