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Norecopa is Norway’s National Consensus-platform,
working to advance all the three R’s:

Replacement, Reduction and Refinement

Regulators

Research

Its Board represents:

Animal
welfare

Industry

Established in 2007
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40-slide powerpoint presentation about the 3Rs

The 3Rs of Russell and Burch:

Iﬂ E} Replacement, Reduction & Refinement

CCacC.ca

Available at norecopa.no/3Rs

With some material from:

Smith AJ & Richmond J (Forthcoming). The Three-Rs. English and Spanish
In: The UFAW Handbook on the Care and Management

of Laboratory and Other Research Animals. 9t edition.

Richardson CA and Golledge HDR (eds).

Oxford: Wiley-Blackwell. @
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Disclosures about resources which will be mentioned

Webmaster for the Norecopa site - information about global guidelines

Lead author of several databases on the Norecopa site

Lead author of the PREPARE guidelines

Manager of the Refinement Wiki
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” ..better science” ?

* Implementation of all three Rs

* valid data (a true treatment effect) 4
* reproducible and translatable experiments

* best possible animal welfare

* health & safety (of animals and people)

)

colourbox.com

* a culture of care in the research group
 communication of best practice to others

Norecopa: PREPARE for better Science
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Are we amateurs in the areas of precision, reproducibility and translatability?

How do others achieve precision and reproducibility...?

o -\

jfm 1 m

https://www.meonuk.com/runway-markings-explained
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... in a highly variable environment? :p L b




‘D norecopa

Birdstrike
Both engines fail

travelandleisure.com/airlines-airports/what-happens-when-planes-hit-birds
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15.25.33 -01.38  Kaptein Cockpit | V one, rotate norecopa

15.25.38 -01.33 Kaptein Cockpit | positive rate

15.25.39  -01.32 Styrmann | Cockpit = Gear up please
15.25.39  -01.32 Kaptein Cockpit = Gear up

15.26.37  -00.34 Kaptein Cockpit ' Uh what a view of the Hudson today
15.26.42  -00.29 Styrmann | Cockpit ' Yeah

15.27.07 | -00.04 Kaptein Cockpit | After takeoff checklist complete

715.27.10 A -00.01 [ Kaptein [ Cockpit ' Birds
15.27.11 ‘ -00.00 Styrmann  Cockpit Whoa
15.27.11 ’ 00.00 ’ ‘ .
15.27.12| 40001  Kaptein | Cockpit Oh ---
15.27.13 - +00.02 A Styrmann ‘ Cockpit ' Oh yeah

15.27.14 | +#00.03  Styrmann | Cockpit Uh oh
15.27.15 | +00.04  Kaptein Cockpit | We got one rol... both of 'em rolling back

15.27.18 +00.07 Kaptein Cockpit | Ignition, start

15.27.21  +00.10  Kaptein Cockpit | I'm starting the APU

15.27.23  +00.12  Kaptein Cockpit = My aircraft

15.27.24 . Styrmann | Cockpit | Your aircraft

15.27@p8 I hptein Cockpit = Get the QRH... loss of thrust on both engines

Mayday mayday mayday. Uh this is Cactus fifteen thirty
15.27.32  +00.21  Kaptein Radio | [5] nine, hit birds. We've lost thrust on both engines.
We're turning back towards LaGuardia.

Norecopa: PREPARE for better Science no.wikipedia.org/wiki/US_Airways_Flight_1549
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en.wikipedia.org

Hudson River, 2009

All 155 passengers and crew saved
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10-15 checklists even on short routine flights

Norecopa: PREPARE for better Science



L/
Checklists

* Reduce risk of forgetting to carry out vital actions
* Ensure checks are carried out in the correct sequence

* Encourage cooperation and cross-checking between all those
involved (crew members and ground staff)

 Make sure that everyone is "on the same page"

Norecopa: PREPARE for better Science
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L/

The PREPARE guidelines encourage scientists to collaborate with
animal carers and technicians from Day 1

they have a right to know and will be more motivated

* they know the possibilities (and limitations) in the animal facility

* they often possess a large range of practical skills and are good at lateral
thinking

e they know the animals best

* the animals know them best

* lack of involvement creates anxiety, depression and opposition to animal

research, as well as limiting creativity which might improve the experiments

Norecopa: PREPARE for better Science
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We must collaborate to bridge the knowledge gaps
and encourage recognition of all the players in animal research & testing

Genotype
Group size Microbiome
Power ] % ' Transport
Bias g - \ Social hierarchy
HARKing : 4 Acclimation

p-hacking ] - Environment

— | el
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Original Article

PREPARE: guidelines for planning animal
research and testing

Pre-published under Open Access on 3 August 2017,
sponsored by the Universities Federation for Animal
Welfare (UFAW), UK

T
o

SSAGE

Adrian J Smith’, R Eddie Clutton®, Elliot Lilley®,
Kristine E Aa Hansen® and Trond Brattelid®

Abstract

Thare is widesproad concern about the guality, reproducibility and transiatability of studies involving research
animals. Although there are 8 number of reparting guidelines available, there is very litthe overarching guid-
ance on how to plan animal experiments, despite the fack that this is the logical place to start ensuring quality,
I this paper we present the PREPARE guidelines: Planning Research snd Experimentsl Procedures
on Animals: Recommendations for Excellence. PREPARE covers tho threo broad areas which determing
the quality of the preparation for animal studies: formulation, dialogue betwoeen scientists and the animal
tacility, and quality control of the variaus companents in the study. Some topics overlap and the PREPARE

checklist should be adagted to sult specific needs, for example in fiold rescarch. Advice on use of the check-
list is available on the Norecopa website, with links 1o guigelires for animal research and testing, at hips:ff

norecapa.no/PREPARE. A
Keywords.

guidedines, pianning, design, animal experimants, animal research Established 1926

https://doi.org/10.1177/0023677217724823

Dty received: § Apil 2017, sccepted: 27 June 3917

in our experience, often underestimated by scientists.
Introduction Evn i oA i
The quality of animal-besed studies s under incressing  facts that can ruin experiments which i all other
serutiny, for good scientific and ethical reasons. Studies  respocts bave boen well-designed, and generate health
of papers reporting animal experiments have revealod  risks for ol invalved. There is therefore, i our opinian,
alarming deficiencies in the information provided,'  ns urgent meed for detailed but overarching guide-
even alier the son and journal of  lines for om how o plan animal i
reporting guidelines.” There is also widespread comcern  which are safe and scentifically sound, address animal
about the bk of reproductbility and translatability of

Over 30,000 views/downloads from the

labaratory animal research.® 7 This can, for example,
contribute towards the failare of drugs when they enter
human trisk.* These issues come in addition to other
concerns, nol umigee 10 animal research, aboat publi-
cation bias, which tends to favour the reporting of posi-
tive reaults and can lead 16 the nooepuunce of claims a5
Fact.” Thix hay understandably sparked a demand for
reduced wasle when placning experiments invelving
animaks.'™"* Reporting guidelines alone cannot salve
the problem of wasteful experimentation, but thorough
plamning will increase the likelihood of swocess and fvan
important step in the implementation of the 3Rs of
Russell & Burch (replacement, reduction, refinement). "
The importance of attention o detail at all slages is,
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PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

Formulation of the study
1. Literature searches

2. Legalissues
3. Ethical issues,[harm-benefit assessment]and humane endpoints
4. Experimental design and statistical analysis

Dialogue between scientists and the animal facility
5. ( Objectives and timescale, funding and division of labour

6. | Facility evaluation Items in pink are
7.| Education and training

8. \_Health risks, waste disposal and decontamination n,Ot tYp'Ca”y_
highlighted in
Methods reporting guidelines

9. Test substances and procedures

10. Experimental animals

11[ Quarantine and health monitoring }
12|_Housing and husbandry

13. Experimental procedures

14( Humane killing, release, reuse or rehoming
15[ Necropsy ]

Norecopa: PREPARE for better Science
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Three versions of the checklist:

1. plain pdf file

norecopa.no/PREPARE/prepare-checklist
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. . The PREPARE Guidelines Checklist
Th ree versions of the Checkll st: Planning Fesearch and Experimental Procedures on /Animals: Recommendations for Excellence

Adrian J. Smith®, R. Eddie Clutton®, Elliot Lilley*, Kristine E. Aa. Hansen® & Trond Brattelid*

“Norecopa, c/o Norwegian Veterinary Institute, P.0. Box 750 Sentrum, 0106 Oslo, Norway; *Royal (Dick) School of Velterinary Studies, Easter Bush,
Midlothian, EH25 SRG, U.K.; “‘Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, RH13 9RS, UK ;
“Section of Ex , Depar of P Animal Clinical Sciences, Facully of Velerinary Medicine, Norwegian University of Life
Sciences, P.0. Box 8146 Dep., 0033 Oslo, Norway; *Division for Research Management and External Funding, Western Norway Universily of Applied
Sciences, 5020 Bergen, Norway.

PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRIVE?,
PREPARE covers the three broad areas which determine the quality of the preparation for animal studies:

1. Formulation of the study

2. Dialogue between scientists and the animal facility

3. Quality control of the components in the study
The topics will not always be addressed in the order in which they are presented here, and some topics overiap. The PREPARE
checklist can be adapted to meet special needs, such as field studies. PREPARE includes guidance on the management of animal
tacilities, since in-house experiments are dependent upon their quality. The full version of the guidelines is available on the Norecopa

waeheite with linke In niohal recnurces al hitne://narecona no/PREPARE
webetle, with Bnke 1o glohal resources, al hitnel/norecona no/PREPARE.

2. fillable pdf file |l b rachs i iy i e e, e

Formulation of the study

norecopa.no/PREPARE-Word

1. Literature searches

| v Form a clear hypothesis, with §rimary and secondary outcomes.

Text stored in thﬂ/

[ Consider the use of systematic reviews.

[ Decide upon databases and information specialists to be consulted, and construct search
terms.

Norecopa: PREPARE for better ¢




norecopa.no/PREPARE/prepare-checklist

Three versions of the checklist:

3. online version

norecopa.no/PREPARE/Mychecklist

Norecopa: PREPARE for better ¢

PREPARE ==

The PREPARE Guidelines Checklist

Planning Research and Experimental Procedures on Animals: Recommendations for
Excellence

Adrian J. Smith?, R. Eddie Clutton®, Elliot Lilley®, Kristine E. Aa. Hansen¢ & Trond Brattelid®

2 Norecopa, c/o Norwegian Veterinary Institute, P.0. Box 750 Sentrum, 0106 Oslo, Norway; ® Royal (Dick) School of Veterinary Studies, Easter Bush,
Midlothian, EH25 9RG, U.K.; © Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, RH13 9RS,
U.K.; @ Section of Experimental Biomedicine, Department of Production Animal Clinical Sciences, Faculty of Velerinary Medicine, Norwegian University of
Life Sciences, P.0. Box 8146 Dep., 0033 Oslo, Norway; © Division for Research Management and External Funding, Westem Norway University of Applied
Sciences, 5020 Bergen, Norway.

PREPARE consists of planning guidelines which are complementary to reporting guidelines such as ARRIVE.
PREPARE covers the three broad areas which determine the quality of the preparation for animal studies:
1. Formulation of the study

2. Dialogue between scientists and the animal facility

3. Quality control of the components in the study

The topics will not always be addressed in the order in which they are presented here, and some topics overlap. The PREPARE
checklist can be adapted to meet special needs, such as field studies. PREPARE includes guidance on the management of animal
facilities, since in-house experiments are dependent upon their quality. The full version of the guidelines is available on the Norecopa
website, with links to global resources, at https://norecopa.no/PREPARE. The PREPARE guidelines are a dynamic set which will evolve
as more species- and situation-specific guidelines are produced, and as best practice within Laboratory Animal Science progresses.

( Create new PREPARE checklist W/ G GRA AR
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norecopa.no/PREPARE

5. Have the experiments been carried out before, and is any repetition justifiable?
6. What approaches to reduce distress # have been considered?

3-Ethical issues, harm-
benefit assessment and

humane endpoints

Construct a lay summary.
33 Construct a lay summary.

3 o dislogue with ethics commitiees. CELEEI IR For fish researchers
consider whother statements
about this type of research have
slready been produced.
1. Have national or local research ethics committees already produced statements relevant to the research
3c :dr-sw_w mm::c.m being planned? Consideration should also be paid to the broader context of the research. For example,
353 (Good Scence. Good research directed at increasing the productivity of farming at the expense of (or without improving)

Sense, Good Sensibilities). . . . N X . .
individual animal welfare, or wildlife research whose primary aim is population management.

hd will any advances in this

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection : )
. K . i . es only index the title and
volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?

3. Have the Three S's (Good Science, Good Sense and Good Sensibilities () been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
gf Discuss the learing objectives. use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of

the animal use is for educational or . " " " "
raining purposes. research on animals, not least when a scientific evidence base does not exist.

animal harm.

4, Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if

3g :‘:::;’"‘""’““’M“‘“‘ the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?
Bh [T 6. What approaches to reduce distress > have been considered?
humane endpomts, P

lve results be published, to avoid publication bias?

3j Discuss the justification, if any, for
death as an end-point.

Detai pie-registration of animal studies and repading ical incidents are to be found in the section

on Experimental Design and Statistical Analysis .

4-Experimental design

and statistical analysis Harm-Benefit Assessment

Norecopa: PREPARE for better Science



PREPARE is closely linked to
norecopa.no : an updated overview of global 3R resources

Search filters
NORSK ENGLISF

NOrecopa — ea [

Typo tolerance:

Default

Database

About Norecopa Alternatives Databases & Guidelines Education & training Legislation Meetings More resources News PREPARE Species Wiki
3R Guide database (403)

Classic AVs database (18)
European Commission Inventory of 3Rs

Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care Education & Training Resources (567)

European Commission Inventory of 3Rs

Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm-Benefit Assessment Knowdedge Sources (807)

European Commission Inventory of NAMs

Health and safety Health monitoring Humane endpoints Humane killing Journals for Respiratory tract diseases (280)
. 3 £ i % 7 2 = i = 2 4 NAL records (1688)
Literature searches and systematic reviews Organisations Reporting guidelines Severity classification Suppliers NORINA database (3141)

TextBase database (1501)
Website (761)

norecopa.no More resources /| Experimental design and reporting Browse the databases

approx. 9,500 webpages o
1,000 hits daily -

Held at NMBU Oslo (contact Kristine

Design and reporting of animal
experiments

7-8 detailed newsletters per year I

Search in the databases

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE = 8 AliText
Title
covers all aspects of design (including animal and facility related issues). _ & |
Supplier
Norecopa: PREPARE for better Science Record Number




About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings

Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012
Meetings Calendar An informal guide to arranging a scientific meeting

NORSK ENGLISH

norecopa Search: Q

More resources News PREPARE Specles Wiki

Field research 2017 Past meetings
Presentations

norecopano | Meetings | Mestings Calendar norecopa.no/meetings/meetings-calendar

Webinar and Meetings calendar

Links to past meetings can be accessed here (Many of these links will eventua
out, but they still give a useful overview of organisers and locations of relevant
meetings within laboratory animal science, and it is often possible to contact th
organisers for more information).

N.B. For information about courses in laboratory animal science, click here.

. webpages pest

Norecopa: PREPARE for better Science

June 2023

Course for wildlife scientists ¢ (designed for UK licensees), online, 12-22 June 2023
Statistical Analysis Course: for in vivo and in vitro scientists i, online, 12-14 June
2023

LAWTE conference z, online/Pittsburgh, 12-14 June 2023

Introduction to the role of the Named Veterinary Surgeon z, location to be
announced, 13-14 June 2023

Creating the right environment for animal care ¢, webinar series, 7,14 & 21 June
2023

- Cro-LASA meeting 2, Ljubljana, 15 June 2023

d meet‘ngs f rigorous and reproducible animal research i, webinar (Hanno

-vuroel), 16 June 2023

Guide to refinement for fish species i, webinar (Chloe Stevens), 16 June 2023
Géttingen Minipigs Academy: Veterinary Management, Welfare and Culture of

Care 2, Dalmose, 19 June 2023

Assessment, Prevention and Alleviation of Pain and Distress in Laboratory Animals
Workshop ¢z, online, 19-23 June 2023

Recent Advances in Animal Welfare Science IX: Virtual UFAW Conference #, online,
20-21June 2023

Frontiers Forum Deep Dive: Organoid Intelligence @z, online event, 21 June 2023
3Rs Training Webinar: Flying Monkeys and the Polio Vaccine i (Tom Quick), 21 June
2023
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Databases & Guidelines

Published lists of resources are difficult to search and quickly become outdated. Lists on a website
are easier to search, but do not enable the use of filters or intelligent search engines.

Norecopa has therefore constructed four databases, which together with all the
text on this website can be searched simultaneously using the search field at
the top of every page.

v

3R Guide: a global overview of databases, guidelines, information centres, journals, email lists,

regulations and policies which may be of use when planning experiments which might include

animals. A quick overview of all the guidelines can be accessed here. Norecopa has written

several of these, including the PREPARE guidelines for planning animal research and testing.

> NORINA: a global overview of audiovisual aids and other items which may be used as

alternatives or supplements to animals in education and training at all levels from junior school

to University, including dissection alternatives and surgical simulators. / b - 1 1
TextBase: a global overview of textbooks and other literature within laboratory animal science n O re CO pa * n o d ata a ses gu Id e I I n es

and related topics.
> Classic AVs: a subset of NORINA covering audiovisual aids that are based on older technology.

v

These databases are updated regularly. Please give us feedback if you discover errors or
omissions.
The Norecopa website also includes four other collections:

> NAL: a collection of literature references relating to the 3Rs from the US National Agricultural
Library
> European Commission datasets:

» 3Rs Knowledge Sources: over 800 resources collected by the Commission in 2016 I in kS tO over 70 other data baSES

» 3Rs Education and Training Resources, over 560 items collected in 2018
» Non-animal models for respiratory tract diseases, over 280 models identified in a literature
review of over 21,000 publications

Here is an alphabetical global list of all the databases ci n the Norecopa website.

Norecopa: PREPARE for better Science



norecopa.no/3RGuide

Links to over 400 guidelines

A good practice guide to the administration of substances and
removal of blood, including routes and volumes

3R Guide database/c6721 (legacy id: 15079)

This paper provides the researcher in the safety evaluation laboratory with an up-to-date,
easy-to-use set of data sheets to aid in the study design process whilst at the same time
affording maximum welfare considerations to the experimental animals.

A guide to defining and implementing protocols for the welfare
assessment of laboratory animals

3R Guide database/68ba4 (legacy id: 15065)

Eleventh report of the BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement

A guide to the care and use of native Australian mammals in
research and teaching

3R Guide database/502ff (legacy id: 15377)

The Guide supports implementation of the Australian Code for the care and use of animals
for scientific purposes (8th edition, 2013) and ensures that the specific and unique needs of
Australian native mammals are met when these animals are used for scientific purposes.

AAALAC Position Statements

3R Guide database/ef566 (legacy id: 15155)

In connection with its work of accreditation of animal care and use programmes, AAALAC
International has issued position statements on a number of key elements in such a
programme.

Norecopa: PREPARE for better Science

o)

colourbox.com



) norecopa

TextBase: Experimental Design and Reproducibility
in Preclinical Animal Studies

1’500 bOOkS related to By José M. Sénchez Morgado & Aurora Brenstad (Eds.)

Laboratory Animal Science: Record number: 8613

This book provides grounds on how to plan and conduct
animal experiments that can be reproduced by others. It

n O re CO p a . n O/text b a S e touches on factors that may impact the reproducibility of animal
studies including: the animal genetic background, the animal
microbial flora, environmental and physiological variables
affecting the animal, animal welfare, statistics and experimental

design, systematic reviews of animal studies, and the Expefimenta] Design
publishing process. | and Reproducibility
The book addresses advanced undergraduates, graduate in Preclinical

students and all scientists working with animals. Anima| StUdieS

XL

norecopa.no/textbase/experimental-design-and-reproducibility-in-preclinical-animal-studies
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homepage Clicker training

Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a cfick or another distinctive sound

Ma page y )is and within the following few seconds the reward is presented (primary reinforcer)|'). The click bridges the time between the
Recent changes doﬁudbehaﬂwuidhawemhﬁondhmmrdm.Awmmlmmmmwﬂwbﬂwmhkﬁm.
m Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g.
in mice, rats, and rabbits. For rats, it was demonsirated that they leamed tasks by observing the clicker
Tools. tranining of their cage mates'?).
Y s e Clickor training can be used 10 train animals in a stress-free way. The following benaviours are examples for
P what this technique can be used for:
Special pages. Mice: entering a tunnel, following a target stick, climbing on the paim of the hand &
Printable version
Pormanent ink Rats: following a target stick, voluntarily change to a cage. observational Ieammgd"']
R ) X X ) ) . Clicker training with mice using a target &
c:'m a target stick, up to inspect the abdomen, approaching a human, being stick. Loft: The mouse is following the target stick
ac? touched and lifted by a human, trimming nails, coming on command and is cémbing on the experimenter's hand. I the
hand is lifted, the mouse will remain on the paim of
Pigs: Pigs can be easily trained to cooperate if they are treated empathetically and desired behavior is the hand. Right: The mice are trained in a group.
: » . ) Two mice are foliowing the target stick on the paim
reinforced by providing food stutf in form of treats and apple juice*]. e deod

1. 11911 Feng, Lynna C.; Howell, Tiffani J.; Bennett, Pauleen C. (1 August 2016). "How clicker training works: Comparing Reinforcing, Marking, and
Bridging Hypotheses" . Applied Animal Behaviour Science. 181: 34-40. doi:10.1016/.applanim.2016.05.012. ISSN 0168-1591 &.

2. 120927 |pidinger, Chariotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgan, Jan (25 October 2018). “Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages" . JoVE (Joumnal of Visualized Experiments) (140): @58511. doi:10.3791/58511 &. ISSN 1840-
087X, PMC 6235608 . PMID 304178902,

3. 1 Leidinger, Charlotte; Herrmann, Felix; Thdne-Reineke, Christa; Baumgant, Nadine; Baumgart, Jan (6 March 2017). *Introducing Clicker Training as a

Cognitive Enrichment for Laboratory Mice"#. JOVE (Journal of Visualized Experiments) (121): @55415. doi:10.3791/55415. ISSN 1940-087X .
PMC 54089714, PMID 28287586¢.
. T "Positive Reinforcement Training in Large Experimental Animals® & (PDF).

S

Experts for clicker training in mice and rats: TARC &, Mainz, Germany

This page was created and edited by KH191219 (talk).

This page was last edited on 27 May 2020, a1 11:23.
Privacy poicy  Aboul Norecopa Wiki  Disclaimers (1L ¥ Fovest
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https://environment.ec.europa.eu/topics/chemicals/animals-science_en

Animals in science

EU actions for the protection of animals used for scientific purposes

PAGE CONTENTS

EU / National

Overview
Objectives

Law

The “Three Rs”
EU networks
Implementation
Tools

Related links

Contact
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Animal Researcher Not

facility applicable

Animal:

Arrival date

Species

Strain/stock and substrain

Supplier (full name and address) or bred on the premiscs

Number and sex

Age, weight, stage of life cycle on arrival

Pre-treatment (surgical or medical) from supplier

Quality (e.g. SPF, germ-free, gnotobiotic, conventional)

Acclimation time before the start of the experiment

A contract between the animal facility and

the research group e

Type of housing: barrier/conventional

Temperature (mean + variation)

Light schedule

* Division of labour, responsibilities and cost T ———

Number of air changes in the animal room/cabinet per hour

Environmental enrichment

* Clarifying all stages of the experiment

Housing:

Free-range, shelf, cabinet, isolator

* Ensuring that all necessary data are recorded

Number and method of distribution of animals per cage

Norecopa: PREPARE for better Science
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A Contingency Plan, based upon risk assessment

e Access to emergency services (police, fire, medical and veterinary help, security guards, personnel
transport in cases of acute illness)

* Means of communication with staff members at all levels ,,4f/’1
* SOPs for acute illness, including Q o ’/f[;f:
* serious haemorrhages d_'_\_9 ~ = ) s
V1 ( =
+ fainting in the light of Co @\" 9 =" 1 )
" ihese neede revision ! are ol N
of these pe-prep l TN d

L o 0

* corrosive injuries -

. and forms for reporting such injuries Temporary Staff at Weekends and hOIidays
¢ Firefighting, evacuation of personnel and animals
e  Access to specialist services (e.g. ventilation system, plumbing, electrical installations, suppliers of

equipment)

* Routines in cases of power failure, water leaks and (if applicable) natural disasters such as flooding
* Routines for emergency killing of animals
* Routines in cases of threats to the facility or personnel

https://norecopa.no/prepare/6-facility-evaluation/master-plan-and-sops/contingency-plan
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norecopa.no/education-training/films-and-slide-shows G 7 Norecops

Blood sampling from the pig Subcutaneous injection in the rabbit
3.914 views # Norocopa | 1,479 views

% Norecopa |3

Rat i.p. injection (method 2)

v pa | 1,280 views

fé‘ Blood collection from the vein in the mouse
o # Norecopa | 8,777 views

ANATOMIA DE LA RAT

Intravenous injection in a rabbit Subcut injection in the
P Norecopa | 2,025 views deacons | 1808 Hess

Anatomia de la rata
Norecopa | 977 views

in the rat - Te 1 Blood san
F Norecopa | 2,249 views # Norecos
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RESEARCH
ANI

TRAIN

Articles v  eModules v  Log in

Training resources for animal research

&

National Legislation (EU1) Ethics, Animal Welfare and the 3Rs
(Ev2)

the species

eModules

Click to access

| ouen o PROCiGuNE
AND PROMCHS (LIVEL 1)

eModule - Humane eModule - Dosign of eModule - Design of
Mathods of Killing (EUS) procedures and projects procedures and proj
Qevel 1) (EU10) (level 2) (EUTT)

Click to acce:

Click to access

Click to acces
i =

x

eModule - Ansesthesia for eModule - Pre-Anaesthetic eModule - Choosing an
Minor Procedures (EU20) Preparations (EU21-1)

Click to access

eModule - Post
Ansesthetic Care (EU21-6)

Monitoring and
Intraoperative Care (EU21- Management and Preventing Problems (EU21-
3 Neuromuscular Blocking S)

_. e BT

-

Click t0 accoss o7,

Z7

| rosct
TYALYATON

eModule - Project
Evaluation (EU25)



Risk Assessment - Threat and Error Management @

eaugallecheese.com/Swiss-Che¥ge

d
"Layer of defence" } @

or redundancy

Loss

Weakness / hazard

wikipedia.org/wiki/Swiss_cheese_model
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Contingency and redundancy

Anything that can go wrong, will go wrong (Murphy’s Law)
when it's least convenient (Sod's Law)

Photo: NMBU
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CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

Homepage Project Team FAQ m == 1

Detect
a critical
incident

Anonymous
report

/\

A4

We all
learn
from it!

Expert
analysis
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Again: Look to the aviation industry!
When things go wrong, they write procedures so they don’t happen again

eaugallecheese.com/Swiss-Cheese

Weakness / hazard / failure

Norecopa: PREPARE for better Science
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Culture Of Care - helps honest discussion between scientists and facility staff

"because we've always done it that way"
~- | ~x~
:v\ "as often as necessary"

"there are no alternatives"

Closely related is a Culture of Challenge (Louhimies, 2015):

Look for the acceptable, rather than choosing the accepted.

Norecopa: PREPARE for better Science



%; Culture of Care

The |nternati0na| culture Of care Network 5: al for a good Culture of Care
Care
norecopa. no/coc

A commitment throughout the establishment, to
improving:

e animal welfare

* scientific quality

* care of staff .
* transparency for all stakeholders, including the public kil

as 'fn our group we listen to
each others' ideas about Pyl
animal welfare

0O—

It goes beyond simply complying with the law!

Norecopa: PREPARE for better Science
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The ARRIVE guidelines 2.0

This section of the website provides detailed explanations about each item of the guidelines. Use the left-hand side menu to
navigate to each item.

To facilitate a step-wise approach to improving reporting, the guidelines are organised into two prioritised sets:

ARRIVE Essential 10

These ten items are the basic minimum that must be included in any manuscript describing animal research. Without this
information readers and reviewers cannot assess the reliability of the findings.

Recommended Set

These items complement the Essential 10 set and add important context to the study described. Reporting the items in both
sets represents best practice.

arriveguidelines.org

Norecopa: PREPARE for better Science



The pathway to better science %% Unietity

Why Open Science?
For research quality,

research integrity, Q
patients, animals, (owersiry'gr‘:g;[': Share your
and society journalists and (_Ju data and open
the public up your code
CONNECT EXCHANGE SHARE
Share surplus animals and
tissues on ATEX.uu.nl
re your
rch with t N , Preregister on accoling to
preclinicaltrials.eu
' PREREGISTER b

PREPARE ARRIVE
'l 1
11 Publish,
1 1] whatever the

outcome
INFORM DESIGN PLAN PUBLISH
Write a clear Write your work protocols Make a Data Management
Non-Technical Summary based on perfect Plan and set up
Experimental Design version-control software

norecopa.no/PREPARE and

Norecopa: PREPARE for better Science . . .
P ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1



We cannot improve our research by
better reporting alone...

we need reporting and planning guidelines

reddit.com

Norecopa: PREPARE for better Science



arriveguidelines.org

MR“,E Home About ARRIVE guidelines Supporters -~ Resources Publications News

ARRIVE guidelines RECOMMENDED SET

Essential 10 1 1 = Abstl'act

. Study design

Provide an accurate summary of the research objectives, animal species, strain and sex,

. Sample size 1" key methods, principal findings, and study conclusions

. Inclusion and exclusion
criteria Explanation m

. Randomisation

Atransparent and accurate abstract increases the utility and impact of the manuscript, and allows readers to assess the

. Blinding reliability of the study [1]. The abstract is often used as a screening tool by readers to decide whether to read the full article or
whether to select an articie for inclusion in a systemalic review. However, abstracts often either do not contain enough
. Outcome measures information for this purpose [2], or contain information that is inconsistent with the results in the rest of the manuscript [3.4]. In
systematic reviews, initial screens to identify papers are based on titles, abstracts and keywords [5). Leaving out of the abstract
. Statistical methods information such as the species of animal used or the drugs being tested, limits the value of preclinical systematic reviews as
relevant studies cannot be identified and included. For example, in a systematic review of the effect of the MVAB5A vaccine on
- Experimental animals tuberculosis challenge in animals, the largest preclinical trial did not include the vaccine name in the abstract or keywords of

the publication, the paper was only included in the systematic review following discussions with experts in the field [6].

. Experimental procedures

To maximise utility, include details of the species, sex and strain of animals used, and accurately report the methods, results
10. Results and conclusions of the study. Also describe the objectives of the study, including whether it was designed to either test a
specific hypothesis or to generate a new hypothesis (see item 13 — Objectives). Incorporating this information will enable

Hecommended Set readers to interpret the strength of evidence, and judge how the study fits within the wider knowledge base

11. Abstract

12. Background References

1. Haynes RB, Mulrow CD, Huth EJ, Altman DG and Gardner MJ (1990). More informative abstracts revisited. Ann Intern
Med. doi: 10.7326/0003-4819-113-1-69
2. Hair K, Macleod MR, Sena ES, Sena ES, Hair K, Macleod MR, Howells D, Bath P, Irvine C, MacCallum C, Morrison G,

13. Objectives

14. Ethical statement

Norecopa: PREPARE for better Science
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norecopa.no / PREPARE / 10-Experimental animals

There are three broad areas which need to be considered when planning animal studies:

1. The suitability of the species or strain & a model of the target organism

2. The ethical issues surrounding their use: \hoosing the right animal for the right
reason’ (. The large increase in use of genWically altered lines has created increasing
concern about the suitability of these animals\s models of human conditions 2.

3. Characterisation of the animals. Items to be con
supplier, include:
> Species, strain, line and phenotype (with an expla

ered, in collaboration with the

ion of any genetic modifications)
Age, developmental stage, sex and weight

>
> Stage of oestrous cycle and any previous breedina historv
>

Any necessary pre-treatment (e.g. castratior|
for this

More resources

v

Name and address of the supplier/breeder,
method of capture and transport

ARRIVE

Examples and references @ from the NC3Rs

v

Health status (e.g. germ-free, gnotobiotic, S

v

:::‘;'s;:na"'ma's-“’“fc" should bejustified 5 Sirategies to minimise genetic drift and maximise experimental reproducibility in mouse
research =

Mouse Locator, UK @

The Collaborative Cross panel of inbred mouse strains

v

Any plans for release or re-homing, which m

Nude mice - more than what meets the eye
The Rat Guide =
Rat Behavior and Biology

VOV vV VWV

Norecopa: PREPARE for better Science
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"We ARRIVED, because we were PREPARED"
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v’ Better Science
v Improved animal welfare

v Implementation of the 3Rs
A safer working environment
An easier publication process
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BUT:

we must “Publish or Perish”

Norecopa: PREPARE for better Science
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Scientist: “Why change a method that has been funded and published before?”

/"'

So the path to better science also involves the funders and the ethical review bodies

Norecopa: PREPARE for better Science 59



Thanks to Norecopa's main sponsors: @

+ Standing Committee on Business Affairs, Norwegian Parliament
» Norwegian Ministries of Agriculture and Fisheries

* Research Council of Norway

* Laboratory Animals Ltd.

* Architect Finn Rahn's Legacy

» Nordic Society Against Painful Experiments (NSMSD)

* Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
* Norwegian Animal Protection Alliance (Dyrevernalliansen)

* Novo Nordisk

* Sanofi

» Scottish Accreditation Board (SAB)

+ Stiansen Foundation

* Universities Federation for Animal Welfare (UFAW)
(@]
S
v/

* US Department of Agriculture (USDA)
novo nordisk’

Dag S. Stiansens
QP Pt ey tiels USDA
hidy e
AW ' s
SCOATIE ACTRERTYTION Boann II'III"@“ @

Graphics: colourbox.com
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norecopa.no/poster

Free to download, use

and distribute!
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PREPARE for better Science

Norecopa: PREPARE for better Science

Adrian Smith, Norecopa, ¢/o Norwegian Veterinary Institute, P.O. Box 64, 1431 As, Norway
adrian.smith@norecopa.no

What’s the problem?

i Uteecht
The path to better science % Yot
Preclinical in vivo research needs to be reproducible and translatable, while Q @ #
maximising the animals’ welfare and replacing them with alternatives
cowECT  BcNGE  SHARe

wherever possible. This can be summed up in the 3Rs of Russell & Burch:
Replace, Reduce & Refine.

Scientists are usually well aware of reporting
guidelines when publishing research. These are
important, but a sub-standard study, like a burnt
cake, cannot be improved by a better description.
Guidelines for planning, although not mandatory,
are of great help in designing better experiments.

norecopa.no/PREPARE

What can Norecopa offer?
Norecopa maintains a comprehensive database of resources for scientists, which include:

* over 9,000 searchable webpages of quality 3R resources, with filters to facilitate searching

* the PREPARE guidelines for planning animal experiments, with a checklist in over 30 languages
* links to recordings of webinars covering all aspects of animal research

* anInternational Webinars & Meetings Calendar

+ acollection of over 400 guidelines for planning and conducting animal research

« an English-language newsletter with the latest developments within the 3Rs

+ the NORINA database of alternatives to animal use in education and training

* aslide set describing the 3R concept in detail: norecopa.no/3Rs

* aRefinement Wiki

Examples of Norecopa’s resources:
v Formulation of a study

PREPARE covers: v Dialogue between scientists and the animal facility
v Quality control of the components in the study

norecopa.no/PREPARE

experiments 59,000 webpages

Design and reporting of animal norecopa.no
e

- The Refinement Wiki
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The Norwegian Parliament, the Ministry of Agriculture & Food and the Ministry of Trade, Industry & Fisheries; the Nordic Society against Painful Experiments (NSMSD), Novo
Nordisk, the Norwegian Animal Protection Alliance (Dyrevernalliansen), the Norwegian Society for Protection of Animals (Dyrebeskyttelsen Norge), the Research Council of Norway,
Laboratory Animals Ltd., the Royal Society for the Prevention of Cruelty to Animals (RSPCA), Sanofi, the Scottish Accreditation Board, the Stiansen Foundation, the Universities
Federation of Animal Welfare (UFAW) and the US Department of Agriculture (USDA). Toolbox grophic coourbor.com



norecopa.no/Ljubljana

Contact oss

+47 4122 09 49
post@norecopa.no

Street address

Arboretveien 57
1433 As

§ = Norecopa on Facebook Postal address

% Norwegian Veterinary Institute
P.O. Box 64
N-1431 As, Norway

3 Norecopa on Twitter

Norecopa on LinkedIn
Org.no. 992 199 199
Bank account: 7694 05 12030
(IBAN: NO51 7694 0512 030)
(payment must be marked 12025
Norecopa')

norecopa

English-language newsletters

Shortcuts Subscribe to our newsle ‘ter

> Give us some feedback!
» 2010/63/EU

> Information material

Registe

> Browse our latest newsletter,
> Norecopa's Board

> Secretariat

> Sponsors

» Cookies & Privacy Policy
> Site map

Resources developed in
collaboration with:

Thank you for listening!
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