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"better scientific output and animal welfare?"

valid data (a true treatment effect)

reproducible and translatable experiments

best possible animal welfare
(happy animals give better science)

* health & safety (of animals and people)

* aculture of care in the research group

5 ) ,  colourbox.com

e communication of best practice to others

* more ethically defensible studies



How do other professionals achieve

* precision
* reproducibility
* translatability

e safety
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A case study

Birdstrike
Both engines failed

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

15.27.10 ||-00.01 Kaptein Cockpit | Birds
15.27.11 |-00.00 | Styrmann | Cockpit Whoa

15.27.11 | 00.00

15.27.12 | +00.01 Kaptein Cockpit | Oh ---

15.27.13  +00.02 | Styrmann | Cockpit | Oh yeah

156.27.14 | +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

16.27.24 +00.13 | Styrmann | Cockpit | Your aircraft

15.27.28 |+00.17  Kaptein 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




16 seconds dfter the birdstrike...

QRETA R
o L

less than 3 minutes in the air before crash-landing
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en.wikipedia.org

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

* Reduce risk of forgetting to carry out vital actions

* Encourage cooperation and cross-checking between crew
members and ground staff

 Make sure that everyone is "on the same page”

 Ensure tasks are carried out in the correct sequence and at
the correct time

Norecopa: PREPARE for better Science
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Pilots achieve reproducibility...

https://www.meonuk.com/runway-markings-explained
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Surgical Safety Checklist

(with at least nurse and anaesthetist)

Has the patient confirmed his/her identity,
site, procedure, and consent?

O Yes

(with nurse, anaesthetist and surgeon)

O Confirm all team members have
introduced themselves by name and role.

Is the site marked?
O Yes
O Not applicable

[0 Confirm the patient's name, procedure,
and where the incision will be made.

Is the and

check complete?
O Yes

Has antibiotic prophylaxis been given within
the last 60 minutes?

O Yes
O Not applicable

i'@‘y World Health
\#¥ Organization

=<

Patient Safety

AWorld Allance for Safer Health Care

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:
O The name of the procedure

[0 Completion of instrument, sponge and needle
counts

O Specimen labelling (read specimen labels aloud,
including patient name)

0 Whether there are any equipment problems to be
addressed

Is the pulse oximeter on the patient and
functioning?

O Yes

Does the patient have a:

Known allergy?
0O No
O Yes

Difficult airway or aspiration risk?
0O No
O Yes, and equipment/assistance available

Risk of >500ml blood loss (7ml/kg in children)?
0O No

[J Yes, and two IVs/central access and fluids
plann

Anticipated Critical Events

To Surgeon:

[0 What are the critical or non-routine steps?
O How long will the case take?

[0 What is the anticipated blood loss?

To Anaesthetist:
[ Are there any patient-specific concerns?

To Nursing Team:

[ Has sterility (including indicator results)
been confirmed?

[0 Are there equipment issues or any concerns?

Is essential imaging displayed?
O Yes
O Not applicable

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged.

To Surgeon, Anaesthetist and Nurse:

O What are the key concerns for recovery and
management of this patient?

Revised 1/2009 © WHO, 2009

who.int/patientsafety/topics/safe-surgery/checklist/en

Norecopa: PREPARE for better Science

HE M OKA TINKES BESTSELLER

CHECKLIST

HOW TO GET THINGS RIGHT

UTHOR OF BATTER AND €4

amazon.com/gp/product/0312430000
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Are we who plan, conduct and report
animal studies just amateurs by

comparison?

Norecopa: PREPARE for better Science
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My opinion

e Based on planning, conducting and supervising animal research, and holding
courses in Laboratory Animal Science since the early 1980’s

* Based on managing accredited lab animal facilities

* One of the greatest challenges to validity and reproducibility lies in the
animals that scientists use and the way they use them
e | suspect that many scientists are unaware of the size of this challenge, or they

assume that the animal facility is dealing with it

Norecopa: PREPARE for better Science
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Publication bias (reporting only positive results)
Low statistical power
P-value hacking (manipulating data to obtain significance)

HARKing (Hypothesizing after the results are known)
Lack of randomisation and blinding

s B8 e

norecopa.no/concerns

Norecopa: PREPARE for better Science



nature :p norecopa
human behaviour

Perspective | Open Access | Published: 10 January 2017
A manifesto for reproducible science

Marcus R. Munafd &, Brian A. Nosek, Dorothy V. M. Bishop, Katherine S.
Button, Christopher D. Chambers, Nathalie Percie du Sert, Uri Simonsohn, Eric-
Jan Wagenmakers, Jennifer J. Wa

Figure 1: Threats to reproducible science.

Nature Human Behaviour 1, Artic
33k Accesses | 518 Citations | From: A manifesto for reproducible science

Publish and/or Generate and
conduct next experiment specify hypothesis
Publication bias Failure to control for bias

Interpret results
P-hacking

Analyse data and
test hypothesis
P-hacking

Norecopa: PREPARE for better Science
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Genotype
Group size _ Microbiome
Power A : E Transport
Bias o \ Social hierarchy
HARKing - = : Acclimation
p-hacking Environment

|| | , Procedures

.

Variability of Contif fferit
Unreliable and invalid data - Procedural suffering
Poor replicability Poor welfare
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Blood glucose levels

The scientist

4+ EW chow
B HFD

-
w
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(mmol/L)
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NOD/SCID RAG1 KO
Strain
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The mouse

Breeding

New social groups
Transportation

Acclimation to research facility
Allocation to experimental group
Adaptation to new diet

Handling and immobilisation

Blood sampling

often also:

injections, gavaging, surgery
pain and distress
developing iliness and death



Neglected Factors in Pharmacology and
Neuroscience Research:
Biopharmaceutics, Animal Characteristics,
Maintenance, Testing Conditions

By ClaasseM Volkert

Record number: 43335 (legacy i@ 6153

The objective of this book &' is to indicate those variables W““E‘W”"Wm
which in general may need a better control. Examples, Sories edtor: 4. HUsion

gathered from the \iterature, are presemed 1o illustrate the

impact that those neg\ected variables may have on various Wxﬂ
characteristics- The book presents a series of represematives “unoscmm
studies from a proad field of interest O that insight can be

obtained about the potential effects of these parameters in V.CLAASSEN

experimental outcomes. In this way, an impetus should be

given to the critical consideration of test design and limitations

of conclusions from experimental results. In part, the book is

written as @ reaction to frustrations endured during

pharmacological research of many years' standing, and

therefore the choice of examples from the literature is largely

related to this discipline. As pharmaco!ogical researchisto @

large extent pased on the other life sciences, this volume may ELSEVER

ot e

pbe of interest to a much proader audience- This may certainly

be the case for pharmacokinet’lcists and toxicologists for whom drugs are the main object of study.
This book may also help to improve test designs for piochemists and physiologists, not only when
using drugs as tools in their experiments, put also to improve generally the control of animal
characteristics and test conditions. This book is Volume 12ina series entitled Techniques in the
Behavioral and Neural Sciences.

Comments & References: First Edition. 496 pages. paperback. A review is available in Laboratory
Animals &£, April 1996, Volume 30 (2)-

No :
recopa: PREPARE for better Science

Volkert Claassen, 1994

Review:

'This book is es '
sential readi
[This book ng for anybody th '
problem of experimental variabil)i/ty sC;l;iV(\)/ISI;eS °
usly.

There a
re no ]
magic cures offered for experimental

problems, but th

) ’ ereare ma .

this b ny explanat -

ook. A worthwhile addition to anﬁi,;i:[fered within
y.'

norecopa.no/textba
se/neglected-fac 1
tors-in-pharmac
ology-and-

neuroscienc

e-research-bi

maintenan . ch-biopharmaceutics-animal
ce-testing-conditions al-characteristics-



A contract between the animal
facility and the research group

Division of labour, responsibilities and cost
Clarifying all stages of the experiment

Ensuring that all necessary data are recorded

Norecopa: PREPARE for better Science

Animal | Researcher Not
facility applicable
Animal:
Arrival date
Species

Strain/stock and substrain

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

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

Time and duration of fasting (with/without water and bedding)

Environment:

Type of housing: barrier/conventional

Temperature (mean + variation)

Light schedule

Relative humidity (mean + variation)

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

Environmental enrichment

Housing:

Free-range, shelf, cabinet, isolator

Cage type and size

Number and method of distribution of animals per cage




https://norecopa.no/prepare/6-facility-evaluation/master-plan-and-sops/contingency-plan

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

* 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

*  SOPs for acute illness, including

* serious haemorrhages
. fainting . the light of cOVID-193
. d d to be revised N t e
: -pr
Many £ norecopa.no/be P
~1LTD
* corrosive injuries
e ore TSI < T s Temporary staff at weekends and holidays

* Firefighting, evacuation of personnel and animals

* 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

Norecopa: PREPARE for better Science
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itadl
even if not accredited!



The ethics of animal research in a nutshell:

Better Design

Better Reporting

reddit.com

Norecopa: PREPARE for better Science
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Reporting guidelines are not new...and they have not solved the reproducibility crisis
alone

* Guidelines for specification of animals and husbandry methods when reporting the
results of animal experiments (GV-SOLAS, 1985)

* Reporting animal use in scientific papers (Jane Smith et al.), 1997

« Obrink & Rehbinder: Animal definition: a necessity for the validity of animal
experiments? Laboratory Animals, 2000

* Guidelines for reporting the results of experiments on fish (2000)

* ARRIVE Guidelines, 2010 & 2020 (Kilkenny et al.; Percie du Sert et al.)

* Gold Standard Publication Checklist, 2010 (SYRCLE)

* Institute for Laboratory Animal Research, NRC, 2011

* Instructions to authors, in many journals

Norecopa: PREPARE for better Science



The pathway to better research: from planning
guidelines to reporting guidelines

Why Open Science?
For research quality,
research integrity,
patients, animals,
and society

Engage in
conversation with
journalists and

the public
Pregare your
reséirch with
ARE
PREPARE
INFORM DESIGN
Write a clear Write your work protocols

based on perfect
Experimental Design

Non-Technical Summary

Norecopa: PREPARE for better Science

Universiteit
Utrecht

Share your
data and open
up your code

g

SHARE

—J

CONNECT EXCHANGE

Share surplus animals and
tissues on ATEX.uu.nl

i reregister on — | accor¥ing to
w Zrecllinczllnals.eu — B
PREREGISTER guidefnes
ARRIVE
- -
a|ee Publish,
a|ee whatever the
Sr—— outcome
PLAN PUBLISH

Make a Data Management
Plan and set up
version-control software

norecopa.no/PREPARE
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Original Article

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

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

Abstract

There is widespread concern about the quality, reproducibility and translatability of studies involving research
animals. Although there are a number of reporting guidelines available, there is very little overarching guid-
ance on how to plan animal experiments, despite the fact that this is the logical place to start ensuring quality.
In this paper we present the PREPARE guidelines: Planning Research and Experimental Procedures
on Animals: Recommendations for Excellence. PREPARE covers the three broad areas which determine
the quality of the preparation for animal studies: formulation, dialogue between scientists and the animal
facility, and quality control of the various components in the study. Some topics overlap and the PREPARE
checklist should be adapted to suit specific needs, for example in field research. Advice on use of the check-
list is available on the Norecopa website, with links to guidelines for animal research and testing, at https://

Established 1926

norecopa.no/PREPARE.

s
quidelines, planning, design, animal experiments, animal research

Date received: 5 April 2017; accepted: 27 June 2017

Introduction

The quality of animal-based studies is under increasing
scrutiny, for good scientific and ethical reasons. Studies
of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,'?

in our experience, often underestimated by scientists.
Even small practical details can cause omissions or arte-
facts that can ruin experiments which in all other
respects have been well-designed, and generate health
risks for all involved. There is therefore, in our opinion,
an urgent need for detailed but overarching guide-

1.
even after the ion and journal of
reporting guidelines.® There is also widespread concern
about the lack of reproducibility and translatability of
laboratory animal research.*” This can, for example,
contribute towards the failure of drugs when they enter
human trials.* These issues come in addition to other
concerns, not unique to animal research, about publi-
cation bias, which tends to favour the reporting of posi-
tive results and can lead to the acceptance of claims as
fact.” This has understandably sparked a demand for
reduced waste when planning experiments involving
animals.'®'? Reporting guidelines alone cannot solve
the problem of wasteful experimentation, but thorough
planning will increase the likelihood of success and is an
important step in the implementation of the 3Rs of
Russell & Burch (replacement, reduction, refinement)."
The importance of attention to detail at all stages is,

lines for on how to plan
which are safe and scientifically sound, address animal

"Norecopa, c/o Norwegian Veterinary Institute, P.0. Box 750,
Sentrum, Oslo, Norway

*Royal [Dickl School of Veterinary Studies, Easter Bush,
Midlothian, UK

Research Animals Department, Science Group, RSPCA,
Southwater, Horsham, West Sussex, U

“Section of Experimental Biomedicine, Department of Praductior
Animal Clinical Sciences, Facully of Veterinary Medicine,
Norwegian University of Life Sciences, Oslo, Norway

“Division for Research Management and External Funding,
Western Norway University of Applied Sciences, Bergen, Norway

Corresponding author:
Adrian Smith, Norecopa, c/o Norwegian Veterinary Institute, P.0.
Box 750 Sentrum, 0106 Oslo, Norway.

Email: adrian.smith@norecopa.no

Norecopa: PREPARE for better Science

Over 24,000 downloads from the
journal website so far



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

Dial

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 Kkilling, release, reuse or rehoming
15| Necropsy

Norecopa: PREPARE for better Science
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PREPARE encourages 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

e the animals know them best

e 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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The PREPARE Guidelines Cheekllst
Planning Fesearch and E on for

Adrian 1 Smith', R. Eddie Chutton”, Elliot Lilley, Kristine E. Aa. Hansen’ & Trond Brattelid®

“Werecops, c/o Norwegian Vsterinary nstitute. P.0. Box 750 Sentrum, 0106 Osfo, Norway: *Royal (Dick Schosf of Veterinary Stuies, Easter Bush
Midothian, EH25 RG. UK ; “Research Animals Department. Science Group, ASPCA Witberforce Wy Southwater, Horsham, West Sussex, RH13 985S, UK
“Section of Expsrimertal Biomedicine, Dapartment of Prodction Animal Clinical Sckncas. Facukly of Veterinary Medicine, Norwegian University of Life
Sciences. £0. Bax 8146 Dep.. 0033 Osio. Norway; “Division for Ressarch Managemsnt and Extemal Fanding. Westem Nerway University of Applied
Sciances. 5020 Bergen, Norway.

PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRVE®.

PREPARE covers the three broad areas which determine the quality of the preparation for animal shs---
1. Formulation of the study ‘
2. Dialogue between scientists and the animal facility S
3. Quality control of the componentsin the study e e

The topics will not always be addressed in the order in which they are presented here, an

checklist can be adapted to meet special needs, such as field studes. PREPARE indudes ¢

facilities, since in-house experiments are dependent upon their quality. The full version of t p——" )

website, with links 1 global resources, at https2//norecopa.no/PREPARE.

The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-speciic guidelines are produced,

and as best practice within Laboratory Animal Science progresses.

Recommendation

1. Literature [ Form a clear hypothesis, with primary and secondary outcomes.
searches ] Consider the use of systematic reviews.
£ Dacideunca datal: L » listctobe diad acd conckuct Ly

[] Assess the relevance of the spedes o be used, its bickgy and suitabifity 1o answer the experimental

-

] Assess the reproducibility and translatability of the project.

[ Consider how the research s affected by relevant legisiation for animal research and other areas, e.g.
animal transport, occupational health and safety.
] Locate relevant guidance documents (e.9. EU guidance on project evaluation)

2. Legal issues

3. Ethical ssues, | [ Constructa lay summary.

harm-be nefit [ In dialogue with ethics committees, consider whether statements about this type of research have
assessment and already been produced.
humane endpoints (|1 Address the 3Rs Freplacement, reduction, refinement) and he 35s {pood science, good sense;

Qo

R g R T T T TES
1 Perform a harm-bene it assessment and justify any liksly animal ham

iscuss the leaming odjectives, if the animal use is for educational or training purposes.
L o R R S R U
] Define objective, sasily and unsquivocal dp

[T Discuss the justification, if any, for death asan end-point,

4, i L 2 R B L

design and ] Define the exparimental unit and decide upon animal numbers

statistical analysis | L] Choose methods of randomisation, prevent observer bias, and Gecide upon Indusion
and exclusion criteria.

norecopa

Recommendation

5.0bjectvesand | [J Amange meetings with all relevant staff when early plans for the project exist.

"":;"N‘!‘" ":"“"9 [ Construct an timescale for the project, need for assistance with preparation,
and division
Jabour animal care, and waste

[ Discuss and disclose all expected and patential costs.

] Construct a detailed plan for division of labour and expenses at all stages of the study.
6. Facility [ Conducta physical inspection of the facilities, b evaluate building and e quipment standards and needs.
evaluation [ Discuss staffing levels at times of extra risk.

7. Education and [ Assess the curent comgetence of staff members and the need for further education or trainng prior |
training O T SOy

8. Health risks, ] Perform a risk assessment, in collaboration with the animal faciiy, for all persons and animals affected |
Waste disposal and OTEC YO TRITEC iy Oy T Sy
decontamination

[ Assess, and if necessary produce, specific guidance for all stages of the project.
[C) Discuss means for containment, decontamination, and disposal of all items in the study.

9.Test substances | [ Provide as much information as possible about test substances.

and procedures ] Consider the feasibiity and validity of test procedures and the skills needed to perform them.
10. S-Desidesoe e . y oy
animals ] Avoid generation of surphus animals. |

11.Quarantine and | [J Discuss he animals’ likely health status, any needs for transport, quarantine and isolation,
health monitoring health monitoring and consegquences for e personnel.

12 Housing and [ Attendto the animais’ specific instincts and needs, in coltsboration with expert staf.
Mbaoky [ Discuss acclimatization, aptimal housing conditions and procedures, environmental factors and any
Smitaioge oo thes b o {ood dacpnation <olitary bogsgng)

13. Experimental [ Develop refined procedures for capture, immobilisation, marking, and release or refoming.
procedures [ Dewelop refmed procedures for subskinze adme stration, samping, sedabon and anassthesia, s gery

and other techniques.

14. Humane killing. | [C] Consult relevant legsiation and guidslines well in adrance of hieshudy.
release, reuse o || pefine primary and smergency melhods for humane killing

rehomi
" [ Assess fhe competence of those who may have to perform these tasks
15. Neoropsy [ Construct a systematic plan for all stages of necropsy, induding location, and identification of all
animals and samples.
References
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Three versions of the checklist:

1. plain pdf file
2. fillable pdf file
3. shared online version

The PREPARE Guidelines Checklist
Planning Fesearch and P Animals:

Adian L Smitt, R. Eddie Chattor?, Eliot Liley, Kristine E. Aa. Hansen’ & Trond Brattelid*

Narscops, c/o Norwegian Vetarinay Institute. P.0. Box 750 Sertram, 0106 Osic, Norway, *Royal (Dick Schost of Veterinary Studiss, Eater Bust,
Migomian, EHZS G UK ; Research Amimais Degartmen. Science Group, ASPCA Wibarorce Wy, Souttwates, horsham, West Sussex, RH1S 985, U.C
“Secion o Experimartal Bicmedicing, Dspartrent of Production Animal Cincal Scerces, Facusy of Ve rinary Medh cin, Norwegian University of Life
Scinces. £0. 8ox 8146 Dep. 0033 Osi. Norway; Divsio for Funding.

Scinces, 5020 Bergen, Norwy.
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PREPARE' consists of planning guidelines which are complementary 1o reporting guidelines such as ARRVE”.
PREPARE covers the three broad areas which detenmine the qualityof the preparation for animal studies:

1. Fomnulation of the study

2. Diakogue between scientists and the animal faciity

3. Quality control of the components i the study
“The topics will not the order in which they and some topics overiap. The PREPARE
checklist can be adapted needs, such as PREPARE indudes guidance on the management of animal
faciities, since in-hous experiments are dependent pon their quakty. The fullversion of the guidelines is availabis on the Norecopa
website, with inks b global resources, at hitps2/norecopa.no/PREPARE.
The PREPARE 25 more species- and situation-specific guidelines are produced,
‘and as best practice within Laboratory Animal Science progresses.

Recommendation

1. Lterature ) Form a clear hypotess, wih primary and secondary outcomes.

searches ) Consider the use of systematic reviews.

0 Decide upon databases and information specialists to be consuited, and constuct search terms.

0] Assess the relevance of the spedies to be used,its biokogy and suitabity to answer the experimental
Questions with the least suffering, and ifs welfare needs.

] Assess the reproduciilty and transiatabilty of the project.

2.Legalissves | ] Consider how the research s affected by relevant legisiation for animal research and other areas, e.9.
animal transport, occupational health and safety.
O Locate documents (e, EU guid

3. Ethical issues, | ] Constructa lay summary.

ham-benefit 1 In dialogue with ethics committees, consider whether statements about this type of research have
assessment and already been produced.
humane endpoints | (] Address the 3Rs Feplacement, reducton, refinement) and e 35s (good science, good sense,

o0d sensilties).

1 Consider pre-registration and the publication of negative results.

] Perform a harm-benefit assessment and justty any lkely animal harm.

O Discuss the leaming objectives, if the animal s s for educational or training purposes.
O Atocate a severity classification fo the project.

O] Define objective, easiy measurable and unequivocal humane endpoints.

1 Discuss the justfication, f any, for death as an end-point.

4. Experimental (O] Consider piot studies, statistical power and significance levels.

design and 0] Define the experimental uni and decide upon animal numbers.

statistical analysis | £ Choose methods of randomisation, prevent observer bias, and decide upon indlusion
and exclusion criteria.

Norecopa: PREPARE for better Science
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Recommen dation

5. Objectivesand | [ Amange meetings with al relevant staff when early plans for the project xist.

timescale, funding | ) construct forthe projedt, pregaration,

Sl i of animal care, procedures and waste disposalidecontamination.

] Discuss and disclose all expected and potentil costs.

[ Construct a detailed plan for dwvision of labour and expenses atall stages of the study.
6. Faciity [ Conducta physical inspection of the facilties, b evaluate buikding and e quipment standards and needs.
evaluation

[ Discuss staffing levels attimes of extra fisk.

7.Educationand | [ Assess the cutent competence of staff members and the need for further education or training prior
oy to the study.

8.Heatthrisks, | [ Perform arisk assessment, in collaboration with the animal faciit, for all persons and animals affected
waste dspossland |
phevedivider rectly or indirectly by the study.
[ Assess, and f necessary produce, specific guidance for al stages of the project.
) Discuss means for containment, decontamination, and disposal of al tems in the study.

9.Test substances | CJ Provide as much information as possible abouttest substances.
andprocedurss | (] Consiger the feasibiity and validiy of test procedures and the skils needed to perorm them.

10. Experimental | (] Decide upon the characteristics of the animals that are essential for the study and for reporting.
animals [ Avoid generation of surplus animals

11.Quarantine and | I Discuss he animals’ kel health tatus, any needs fo transport, quarantine and isoltion,
heaith monitoring heaith monitoring and consequences for he personnel.

12 Housing and [ Attend to the animals’ specific instincts and needs, in collaboration with expert staff,
hibanky 3 Discuss acchimatization, optimal housing conditions and procedures, environmental factors and any
‘experimental imitafions on hese fe.g. food deprivation, soitary housing).

13 Experimental | O] for capture, marking,

i
procedures (2] Develop refined proceduras for substance administration, sampiing, sedation and anaesthesia, surgery
and other techniques.
14. Humane kiliing. | O legslation and advance of he study.
release, ruse or | ) for
rehoming
[ Assess wpet have
15.Necropsy [ Constructa and
animals and samples.
References
1. Smi AJ,Cluton RE Liley €, Hansen KEA & Bratiehd T PREPARE Guiceines for Planning Animal Research and Testing.
Laboratory Anmats, 2017, 00K 10.1177/002367 7217724823,
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In addition to the checklist:

3-Ethical issues, harm-

benefit assessment and 6. What approaches to reduce distress (z have been considered?

humane endpoints

Construct a lay summary.

38 Construct a lay summary.

3p ndislogue with ethics committees, (CELEIC IR TJ-ol | For fish researchers
consider whether statements
about this type of research have
already been produced.

5. Have the experiments been carried out before, and is any repetition justifiable?

1. Have national or local research ethics committees already produced statements relevant to the research
e RLccs e ephcemen, being planned? Consideration should also be paid to the broader context of the research. For example,

Reduction, Refinement) and the

3Ss (Good Science, Good research directed at increasing the productivity of farming at the expense of (or without improving)

Sense, Good Sensibilities).

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection
volumes, housing and husbandry, analgesia, humane endpoints, experimental design

individual animal welfare, or wildlife research whose primary aim is population management.

d will any advances in this
es only index the title and
rejected?

i % 3. Have the Three S's (Good Science, Good Sense and Good Sensibilities z) been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
3f  Discuss the learning objectves, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
the animal use is for educational or - . .
training purposes. research on animals, not least when a scientific evidence base does not exist.
4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
g e the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?
B 6. What approaches to reduce distress > have been considered?
humane endpoints, i A

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

on Experimental Design and Statistical Analysis .

ive results be published, to avoid publication bias?

ical incidents are to be found in the section

norecopa

:;‘Ide:teaI:IZ?Cnatla;::ljsglz Harm-Benefit Assessment n O re CO p a . n O/ P R E PA R E
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arriveguidelines.org

R'VE Home About ARRIVE guidelines Supporters - Resources Publications News

ARRIVE guidelines RECOMMENDED SET

Essential 10 11 . Abstract

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

1"

key methods, principal findings, and study conclusions.

. Sample size

. Inclusion and exclusion

. 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 article for inclusion in a systematic review. However, abstracts often either do not contain enough
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

. Outcome measures

. 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

Recommended 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



norecopa.no / PREPARE / 10-Experimental animals nOfeCODa

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

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

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

3. Characterisation of the animals. ltems to be considered, in collaboration with the
supplier, include:
> Species, strain, line and phenotype (with an explanation of any genetic modifications)
> Age, developmental stage, sex and weight

v

Stage of oestrous cycle and any previous breedina historv

v

Any necessary pre-treatment (e.g. castration
for this

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

More resources

> Examples and references @ from the NC3Rs

> i inbred strains i

> Z:;T;izfna”‘ma's- which should be justified| 5 Strategies to minimise genetic drift and maximise experimental reproducibility in mouse
research @

Mouse Locator, UK =

The Collaborative Cross panel of inbred mouse strains @

Nude mice - more than what meets the eye @

The Rat Guide =

Rat Behavior and Biology =

> Health status (e.g. germ-free, gnotobiotic, Si

> Any plans for release or re-homing, which m

vV VvV VvV VvV Vv

Norecopa: PREPARE for better Science
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While we are waiting for the scientific evidence for best practice
in animal research...

Carol M. Newton (1925-2014)

The three S’s

e Good Science
e Good Sense
e Good Sensibilities

National Library of Medicine

https://norecopa.no/3S

Norecopa: PREPARE for better Science



Our contribution to more ethically acceptable research:

Norway's National Consensus Platform for the

Three Rs: Replacement, Reduction and Refinement

and a source of global 3R resources

F)

https://norecopa.no

Qrecopa: PREPARE for better SciencD




norecopa.no : an updated overview of global 3R resources

Search filters

NOrecopa s ;

Typo tolerance:

Defauit v

Database

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

Classic AVs database (118)

. . . ohsas s . . " Europ C issh f 3R:
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling CUMGITB] [ ot wesiig nishesan o1
. . . . . . . . . . E C ission | f 3R:
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm- Knowledge Sources (807) e
. - - ads= E Ci issi of NAMs
Health and safety Health monitoring Humane endpoints Humane killing Journals s Ricapkatiny \rach dlsdases 280)

NAL records (1688)
NORINA database (3141)
TextBase database (1501)
Website (761)

Literature searches and systematic reviews Organisations Reporting guidelines Severity classification

norecopa.no / More resources / Experimental design and reporting

Browse the databases

eBooks (286)
Free (199)
Held at NMBU Oslo (contact Kristine

Design and reporting of animal

Key products (68)
On loan (6)

i approx. 8,900 webpages Aetowed 89
SRPEMENTS 350,000 hits annually

This page supplements advice given in Section 4 of th B Al Text
covers all aspects of design (including animal and facil

I

Title

7-8 detailed newsletters per year | -

Publisher

Supplier

Norecopa: PREPARE for better Science
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NORSK ENGLISH

norecopa search: Q

About Norecopa  Alternatives Databases & Guidelines Education Legislation Meetings More resources News PREPARE Species Wiki

Fish 2005 Wildlife 2008 Fish 2009 Agricultural anisast 2017 Past meetings

ings

Meetings Calendar | An informal quidas m eet\ng :
ings and recorded

st meeting> <0 norecopa.no/meetings/meetings-calendar

> 2022 Animal Research Tomorrow (ART) Award Ceremony and Conference iz, 21 June 2022

> ESLAV/ECLAM Summer School on Anesthesia, Analgesia and Euthanasia (2, online (part A: 21-23
June 2022) & Bologna (part B: 8-9 September 2022)

> ONE - Health, Environment & Society - Conference 2022 2, Brussels and virtual event, 21-24

June 2022

Ethics of Animal Behaviour and Welfare Research (z, virtual ASAB workshop, 21-22 June 2022

Practical guide to developing a 3R strategy iz, webinar (Nikki Osborne), 22 June 2022

Stress-reduced handling of rats and mice (2, virtual workshop, 22 June 2022

Innovative Approaches in Cosmetic Testing, in Compliance with European Regulations 2,

Genova, 22-23 June 2022

Sth Annual 3Rs Symposium (online) and Workshop (Baltimore) z, 22-24 June 2022

Factors to consider in the art and science of anesthesia and analgesia for experimental

reproducibility z, webinar (Gabrielle Musk), 24 June 2022

Annual CALAS Symposium z, Toronto, 25-28 June 2022

27th ESACT Meeting 2022 (European Society for Animal Cell Technology) (#, Lisbon, 26-29 June

2022

Training to enhance the reproducibility and rigour of research involving the use of animals and

animal derived material (2, online course, 27-30 June 2022

Developments and future directions in regulatory fish acute toxicity testing @z, webinar, 28 June

2022

Advancing Animal Welfare Science 7, UFAW International conference, Edinburgh, 28-29 June

2022

IV Summer Shoal of Fish Ethology and Welfare iz, 28 June - 1 July 2022

Humane Slaughter Association (HSA) International Conference (#, Edinburgh, 30 June - 1 July

2022

Information about the Aachen M.Sc. in Laboratory Animal Science 1, webinar, 30 June 2022

v Vv v v

v

v

v

v

v

v

v

v

v

v




NORSK ENGLISH

Norecopa —

Pdf files of approx. 80
p rese ntat i o n S h e I d at About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings Moreresources News PREPARE Species Wiki

l L
N o reco pa S m eetl ngs Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012 Field research 2017 Past meetings

Meetings Calendar An informal guide to arranging a scientific meeting Presentations

norecopa.no/meetings/presentations Aooo

Most of the presentations on this page are from events arranged by Norecopa. A few
of them are from external events where Norecopa's staff have lectured.
They are grouped into

> General presentations

> Care and use of animals in field research
> Care and use of farm animals in research
> Care and use of fish in research

Title Speaker Affiliation Year

General presentations

Design of animal studies: Increasing Adrian Smith Norecopa 2020
reproducibility and animal welfare
PREPARE before you ARRIVE: Good Adrian Smith Norecopa 2019

reporting relies on good planning

)Animal-free testing and humans-on-a-chip: Leopold Koenig TissUse GMBH, 2017

How far have we come? @ Berlin, Germany

Nordic 3R-Centres: What can we offer? z [Tom Bengtsen Denmark's 3R- 2017
Center

Prize-winning 3R activity in Norway 2 Goril Eide University of 2017

Tromse, Norway
Have the 3Rs made any difference? Elliot Lilley RSPCA, UK 2017

Norecopa: PREPARE for better Science




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
usly using the search field at

text on this websi

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

> 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 scgool
to University, including dissection alternatives and surgical simulators.

> TextBase: a global overview of textbooks and other literature within laboratory animal scien
and related topics.

> Classic AVs: a subset of NORINA covering audiovisual aids that are based on older technolo

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 Agricul
Library
> European Commission datasets:

» 3Rs Knowledge Sources: over 800 resources collected by the Commission i
3Rs Education and Training Resources, over 560 items collected in 201
» Nimal models for respiratory tract diseases, over 280 mod entified in a literature

review o 1,000 publications

Here is an alphabetical global list of all the databases ci

n the Norecopa website.

Norecopa: PREPARE for better Science

(‘ﬁ norecopa

norecopa.no/databases-guidelines

links to over 70 other databases
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ANIMA
DA ININ
Training for animal
National Legislation (EU1)

Understand the national and international
legal and regulatory framework within
which projects involving animals are
constructed and managed and of the
logal responsibilities of the people
nvolved

o

Basic and Appropriate Biology (EU3)
¢ the basic princ
our, care, biology and husbandry.

es of animal

K|

Recognition of Pain, Suffering and
Distress (EUS)

the normal condition and

of experimental animals and

ween a normal animal and

is showing signs of pain

suffering or distross

i

Minor Procedures without Anaesthesia
(EV7)

An Introduction to the theory relating to
minor procedures and information about
appropriate methods of handling,
restraint, approperiate techniques for
Injection, dosing and sampling re

the species.

)

(w}

Ethics, Animal Welfare and the 3Rs
(EV2)

thical and welfare issues

\ use of animals in scientific

procedures and understand the basic
principles of the 3Rs

Animal Care, Health and Management
(EV4)
Examine information on various aspects of

animal health, care and management
Including, ons mantal controls
husbandry practices, diet, health status
and disease

N

Humane Methods of Killing (EU6.1)

Learn the principles of humane killing
Including descriptions of the different
methods avallable and information to
oU COmp: he methods permitted to
rmine the most appropriate method

4

Anaesthesia for Minor Procedures
(EV20)
Guidance and information for individuals
who, during their work with animals, will
to apply sedation or short-term
anaesthesia for a brief period and mild
pain level procedure.

eModules

Click to access

RICOGNITION & PREVENTION i ‘ -

o f
OF PAIN. SUFFTEING & DISTRESS “ DESIGN OF FROCEDURES DISIGN OF PROCEDURES
N LABORATORY ANIMALS G LAYORATORY ANIMALS AND PROJICTS (LEVEL 1) AND PROJECTS (LY 3}

Jule - R ition and dule - Humane eModule - Design of eModule - Design of
Prevention of Pain, Methods of Killing (EUS) procedures and projects procedures and projects
Suffering and Distress (level 1) (EU10) (level 2) (EU1)

(EUS) -

ACCESS ACCESS

Click to access Click to access Click to access
o : b=
m ' -

LALDL. SIA AMATSTHISIA
FOI MINOK PROCEDURES REPARATIONY NG AN ANAESTHENC

eModule - The Severity eModule - Anaesthesia for eModule - Pre-Anaesthetic eModule - Choosing an
Assessment Framework Minor Procedures (EU20) Preparations (EU21-1) Anaesthetic (EU21-2)

Click to access '~ 8 Click to access

i

ADVANCED ANALLTHENA

ADVANCED ANALS | AMABSTETIC 8¢ ATWING SYSTEMS D ANAESINESIA
"

ANAESTHETIC MONI

KR . -~
AVTWAY MANAGEMINT A) C MANAGEMENT ADVANGED ANASS THEN
AND INTRAOPERATIV] | e

MUSCULAR SLOCTING AGENTS POST- ARASETHENC CARI

eModule - A heti Module - A heti Module - A heti eModule - Post
Monitoring and Breathing Systems, Airway Management and Anaesthetic Care (EU21-6)
Intraoperative Care (EU21- Management and Preventing Problems (EU21-

3) Neuromuscular Blocking 5)

T

Click to access

P

rrosEcT
EVALUATION

eModule - Project
Evaluation (EU25)



TextBase:
1,500 books related to LAS:

norecopa.no/textbase

@ norecopa

Experimental Design and Reproducibility
in Preclinical Animal Studies

By José M. Sdnchez Morgado & Aurora Brenstad (Eds.)

Record number: 8619d

This book provides grounds on how to plan and conduct Laboratory Animal Scence and Medicine 1
animal experiments that can be reproduced by others. It
touches on factors that may impact the reproducibility of animal
studies including: the animal genetic background, the animal
microbial flora, environmental and physiological variables José M. Sanchez Morgado
R R ) . R Aurora Brenstad Editors
affecting the animal, animal welfare, statistics and experimental
design, systematic reviews of animal studies, and the

o ]'iExperimentaI Design
pAblnlgprooes | and Reproducibility

The book addresses advanced undergraduates, graduate in Preclinical
students and all scientists working with animals. Anima| StUdieS

By oot
) Springer

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

Norecopa: PREPARE for better Science



From 3R-Guide (400 guidelines for animal research and testing) norecopa
norecopa.no/3r-guide

: i (" E:
Working Party Report

Guidance on the severity classification of scientific procedures king T py—
Expert worl Eroup onm severity af scuentiic p
imorvhg ﬂsn report of a Working Group appointed w the performed on animals
gi Platform for the i
and F of animal ent

FINAL REPORT
P Hawkina [Comvencd’, N Dennison®, G Goodman®, S Hetherington®, 5 Liywelyn-Jones",
K Ryder® and A J Smith® Bruzsels, July 2005
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g e . el
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Laborutry Aveal 20V1: 148 DOL 181258 w2010 10700
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Background antes and okl enmEk whan decding whobar ®
An effartive pradition of the eBars of & resmech grofood Rt & perpact ek be eansed o lrdad

———

Lo : .

ARSI, Tt ts INA e e s Report from a Working Grou

o e D sl o ot Ay, oo v e S o I S P g P Contand 2 wppert o e srises of Do S840V EEC @ 8 oo of ks wet o
s el o uw to be .

T e s L e Ok convened by Norecopa

gy iy, 8 the procatuns, w:

- L Temprone: (3 239 11 11
. wikoctws ool ety 12 netl el stin, prrcms and providng ol for mono g g J

\ A SO OO ... j http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011
Norecopa: PREPARE for better Science norecopa.nolcategories



@ norecopa

%; Culture of Care
cake The International Culture of Care Network

norecopa.no/coc

A demonstrable commitment, throughout the
establishment, to improving:
* animal welfare

* scientific quality
e care of staff

as “in our group we listen to

* transparency for all stakeholders ==~

It goes beyond simply complying with the law!

Norecopa: PREPARE for better Science
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Clicker training
Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a click or another distinctive sound
Main page (¢ y ) is deli d and within the following few seconds the reward is p! (primary reil ,”’A The click bridges the time between the
Recent changes desired behavior and the presentation of the reward!'. A target stick providing a visual guide for the animal can be used for the training.
"::“ pege o 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 demonstrated that they leared tasks by observing the clicker
Tools tranining of their cage mates'?),
::‘:::"’ et Clicker training can be used to train animals in a stress-free way. The ing behaviours are for
lat clw\ges . 1y .
e what this technique can be used for:
Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand &3
Printable version
Pamabar Bk Rats: following a target stick, voluntarily change to a cage, observational learning#!?!
L Clicker training with mice using a target 8
c:"h" 3kl Rabbits: following a target stick, rearing/standing up to inspect the abdomen, approaching a human, being stick. Left: The mouse is following the target stick
i touched and lifted by a human, trimming nails, coming on command and is climbing on the experimenter's hand. If the
hand is lifted, the mouse will remain on the palm of
Pigs: Pigs can be easily trained to cooperate if they are treated i and desired behavior is the hand. Right: The mice are trained in a group.

Two mice are following the target stick on the paim

3 Lo A o o(d)
reinforced by providing food stuff in form of treats and apple |unco| 5 of the expe ter's hand,

1. 11917 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/j.applanim.2016.05.012£. ISSN 0168-1591&.

2. 12027 gidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). "Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages"#. JoVE (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511&. ISSN 1940-
087X. PMC 6235608% . PMID 30417890

3. 1 Leidinger, Cl t , Felix; Thone-Reineke, Christa; B: Nadine; B: , 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 5408971%. PMID 28287586%.
4. 1 "Positive Reinforcement Training in Large Experimental Animals® & (PDF).

Experts for clicker training in mice and rats: TARC &, Mainz, Germany
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Newsletter no. 2-2022 from Norecopa

Welcome to Norecopa's second newsletter in 2022!

Please share this with your coll and friends!

Norecopa maintains an international Webinars and Meetings Calendar E, which is updated several

times a week, with links to recorded webinars and events here r o

You will find shortcuts to several other key resources on our front page /‘l .

We continue to maintain a list of resources related to the Covid-19 pandemic and about
preparedness in general: Be PREPAREd ‘ 7. Let us know If you have additions.

You can tip a friend, subscribe or unsubscribe, and share the newsletter on social media
using the links above. We are on Facebook | I and Twitter | I

All Norecopa's newsletters can be read here [ and their content is indexed by the search engine
on Norecopa's website (7.

This ins the g items (if some links do not work, check that your
mall program has opened the whole of the newsletter):

Norecopa's Annual Report

General update on Norecopa's activities
PREPARE for Better Science

Research guidelines from the CCAC

News from Research Animal Training (RAT)
News from other 3R Centres

Do you use DOPS?

No lan roducibility Network - NORRN
Glimpses from research

Food for (ho_ug'ﬂ

From the media

Webinars and Meetings Calendar

Have your colleagues subscribed?

alatela/elise & e al el

A

English-language newsletters

norecopa.no/news/newsletters

7-8 times a year

1,200 international subscribers

norecopa.no/A SAB>
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