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• Strategies	for	planning	 research	which	may	involve	animals	or	
animal	material

• How	to	search	for	and	share	3R	resources
• Gaps	in	our	knowledge
• Action	points



National Consensus Platform for the
Replacement, Reduction and Refinement of

Animal Experiments

A competence centre for the 3Rs
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www.ecopa.eu

European Consensus-Platform for Alternatives

ecopa supports the establishment of National Consensus Platforms 
(NCPs) where all 4 stakeholders are equally represented:

Norecopa is a member of ecopa



The Board represents all 4 
stakeholders:
• Bente Bergersen, Norwegian Food Safety Authority, 
chairperson
deputy: Johan Teige, Norwegian Food Safety Authority
• Siri Knudsen, University of Tromsø
deputy: Aurora Brønstad, University of Bergen
• Glenn Arve Sundnes, MSD Animal Health Innovation
deputy: Børge N. Fredriksen, PHARMAQ
• Anton Krag, Norwegian Animal Protection Alliance
deputy: Harald Small, Norwegian Society for Protection 
of Animals



International consensus meetings

Harmonisation of the Care and Use of:
Fish (2005)
Wildlife (2008)
Fish (2009)
Agricultural animals (2012)
Wildlife (Autumn 2017)

http://norecopa.no/consensus-meetings

All presentations and consensus statements are on the 
internet: a lasting information resource on the 3Rs



Expert Working Group report on severity
classification

July 2009

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf



Guidance on the severity classification of
procedures involving fish
Report from	a	Working Group

convenedby	Norecopa

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

Laboratory Animals, 45: 219-224, 2011
norecopa.no/categories

More species- and situation- specific guidance
is needed



Position	Statements	and	Guidelines

• Food	deprivation
• Toe	clipping
• Pain	relief
• Fin	clipping	of	fish
• Biometric	methods	of	

identification
• Methods	for	identification	

of	birds



Newsletter 8-9 times a year
- something for you?
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Photo:	Vegard	Pedersen,	Statens naturoppsyn

Photo:	 https://no.wikipedia.org/wiki/Jerv

Norecopa’s 3R prize
(3,000 euro + diploma) Øystein Flagstad



Reporting

Literature
search

Planning

Research
Correct literature searches are a vital part of the work

to implement the 3Rs





Why are 3R advances to reduce severity so 

hard to find?

• Bibliographic databases are often not used adequately (poor
overlapping between the databases)
• Too few scientists are aware of the specialist 3R-databases
• Scientists rarely use 3R words when they write
titles/abstracts/keywords for their papers
• Databases rarely flag 3R-papers with explicit thesaurus terms
• We have no single Journal of Alternatives



Things have got worse rather than better after Google arrived:

You always get some results, even if you type in everything at 
once.

In many ways the situation was better earlier when searches had 
to be done manually with the help of a librarian 

Action needed:

It is high time that all scientists received mandatory education in 
literature searching

Scientists should ensure that 3R advances are mentioned in the 
title or abstract



How many of you conduct searches in PubMed / MEDLINE?

How many of you
• formulate a specific question and then determine which 

elements will be your search components (SC)
• use Word to make a list of search terms for every SC containing

• MeSH terms
• synonyms

• perform searches with separate strings for each SC:
mice[MeSH]	OR	mice[tiab]	OR	mouse[tiab]	OR	murine[tiab]

• finally, combine the search strings (AND)

How many are familiar with SYRCLE’s
• Step by step guide to systematically find all relevant animal 

studies
• Search filters for finding animal studies in PubMed and 

EMBASE



Alice	Tillema,	Radboud University:
How	to	construct	a	literature	search

http://norecopa.no/how-to-construct-a-literature-search.pdf





...to	ensure	that	you	access	recent	
papers	also,	not	just	the	ones	that	
have	been	indexed.
Relatively	few	papers	are	indexed	with	
3R	MESH	terms	in	MEDLINE



ec.europa.eu/animals-in-science



The	EURL	ECVAM
Search Guide	

Can	be	ordered	free	of	charge	from

bookshop.europa.eu



Contents

• Data	Retrieval	Procedures
(basic	principles)

• Check-list	for	searching	for	information	on	
alternative	methods

• Tables	comparing	the	features	of
• Databases
• Journals
• Organisations



Contents

Seven	Golden	Steps	to
Successful	Searching

1. Clearly	define	and	be	aware	of	your	specific	information	
need

2. Identify	the	fundamental	components	of	your	scientific	
approach

3. Choose	the	most	appropriate	information	resources
4. Compile	relevant	and	necessary	search	terms
5. Start	your	search	with	a	simple	query	in	a	3Rs	specific	

context
6. Limit	search	results	from	more	extensive	resources
7. Broaden	the	search	horizon









Guidelines	bleedingmice

Auto-complete function:

Synonym	list:
Bleeding,	bloodsampling,	bloodsampling,	venepuncture,
blood collection,	phlebotomy

The	search engine

Categories,	types,	3R	
relevance	and	many	more

• An	index	of	all	the	words	on	all	the	approx.	6,300	pages
• Fuzzy	logic
• Boolean	logic
• Wildcards
• Proximity	searches
• Truncation

A	help	file	available Collaboration	with	US	Department	of	Agriculture



Search	 for	‘bleeding	 mice’	on	Google	 and	Norecopa.

‘Bleeding’	 not	
mentioned,	
but	identified	
by	the	
synonym	 list



Red	links:	 external
Blue	link:	internal





Archive	your	searches

Norecopa’s website	generates	unique	URLS,	so	a	search	can	be	documented	and	repeated

http://norecopa.no/search?q=bloodsampling%20mouse

Archive	key	documents you	retrieve,	e.g.	in	Mendeley



Hidden	3R	resources

Chapter	on	Dose	estimation	among	species by	
Timothy	H.	Morris



SCID-Hu	mice	immunized	with	a	pneumococcal	vaccine	produce	
specific	human	antibodies	and	show	increased	resistance	to	infection.

photo: NMBUhttp://www.theodora.com/rodent_laboratory/blo
od_collection.html

It	will	take	a	lot	longer	to	find	refinements	for	severe	models	and	tests	as	
long	as	scientists	hide	their	refinements	in	the	Materials	and	Methods	
section!



Saphenous vein puncture for

blood sampling	of the mouse,	rat,	

hamster,	gerbil,	guinea-pig,

ferret and	mink



http://lan.sagepub.com/reports/most-citedhttp://lan.sagepub.com/reports/most-cited



http://blogs.discovermagazine.com/notrocketscience/2011/01/12/flipper-
bands-impair-penguin-survival-and-breeding-success/#.VLU6_8Y7_wo

Photo:	 T.	Poppe,	 NMBU

”Simple” capture and identification
methods? Do they affect the animal? colourbox.com



”Simple” techniques?

Are they feasible?
For example, intramuscular injections

Photo:	 NMBU



Risk of perforation of the oesophagus



A useful additional (but largely unknown) tool…
Carol M. Newton (1925-2014)

The three S’s
• Good Science
• Good Sense*
• Good Sensibilities*

*We can do this ourselves without scientific 
literature!

Carol	M	Newton,	quoted in	Rowsell HC	(1977):	The	Ethics of Biomedical Experimentation in	The	Future
of Animals,	Cells,	Models,	and	Systems	in	Research,	Development,	Education,	and	Testing pp.	267-
281, National	Academyof Sciences,	Washington,	D.C.,	ISBN	0-309-02603-2.

National	Library	of	Medicine

Critical	anthropomorphism:
=	empathy +objective,	knowledge-based	consideration	of	what	is	likely	to	be	
significant	to	the	animal

Smith AJ & Hawkins P (submitted) The Three S’s of Carol Newton



photos:	NMBU



photo:	NMBU



Murphy’s Law:

Critical situations leading to severe suffering occur when they
are fewest experienced staff on duty and when the scientists 
are least accessible (public holidays).

Who gets to do what?

Is it acceptable to give scientists a key to the lab and a room
full of mice?



Suffering can occur at all stages

• Breeding
• Weaning
• Transport
• Acclimation
• Re-grouping before the experiment
• Procedures, e.g. choice of

• dose
• method of administration
• methods of data collection (blood sampling, body temperature, heart rate, 

blood pressure etc.)
• Pilot studies
• The main study
• “Humane” killing
• Re-homing

Consult	the	technicians	from	Day	1	when	the	scientist	first	visits	the	facility:
• so	they	hear	all	the	reasons	for	the	project	and	its	wider	relevance	to	society
• so	they	don’t	hear	rumours	(fear	of	chemicals,	micro-organisms and	animal	harm)	
• 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
• they	know	the	animals	best
• the	animals	know	them	best
• motivated	technicians	provide	the	best	and	most	creative	service



Reporting

Literature
search

Planning

Research
Honest reporting of failures and cases of suffering is 
essential if we are to make progress (upwards spiral)



Position	Statements	from	the	regulatory	authorities



https://aopwiki.org

Listserves:	email	discussion	 lists
• can	be	useful	for	firefighting
• often	excellent	replies	(own	experience,	names	of	colleagues,	literature	references)	
• rarely	possible	to	access	an	archive

A	possible	solution:	a	Wiki	on	Refinement	(Susanna	 Louhimies)

like	this:



https://www.peerageofscience.org

A	system	for	pre-peer	review:





Search	strategies	in	a	nutshell

•	Define	the	search	as	well	as	possible
•	Identify	synonyms	and	3R	terms
•	Remember	 the	differences	 between	British	&	

American	English
•	Use	several	databases	(little	overlapping)
•	Learn	the	differences	 between	the	search	engines	(read	the	

instructions!)
•	Get	used	to	using	Boolean	logic	and	check	which	terms	are	supported	

by	the	search	engine
•	Learn	how	to	expand/narrow	your	search
•	Look	for	core	articles	and	key	authors
•	Use	 the	possibilities	on	the	Internet	 to	get	in	touch	with	the	best	

research	 labs

colourbox.com



Norecopa,	Norway’s 3R	centre:	norecopa.no
USDA	Animal	Welfare	Information	Center

awic.nal.usda.gov

Increased focus on the 3Rs (Replacement,	Reduction&	Refinement) in	Laboratory	Animal	Science	and	
regulatory demands mean that scientists,	committeemembers and	animal	house	staff	needeasy
access to	relevant	resources.
Norecopa has	built a	brand-new website and	intelligent	searchengine whichprovide a	global	

overview of selectedquality resources.	The	site consists of three major	databases	and	approx.	500	
webpages.

NORINA TextBase

Wegratefully acknowledge the financial support	of Dag	Stiansen’s Foundation,	Laboratory	Animals Ltd.,	theNordic	Society
against Painful Animal	Experiments,	Novo	Nordisk,	the Scottish	Accreditation Board	and	theUS	Department	of Agriculture.

Quality resources in	Laboratory	Animal	Science:	where do	I	find them?

3R	Guide database	and	webpages

Databases,	Guidelines,	Regulations,	 Information	Centres,	Journals,	E-mail	lists

Audiovisual	 products Textbooks

Please contact Adrian	Smith	(adrian.smith@norecopa.no)	for	more	information.

norecopa.no:	a	global	overview of quality resources within
laboratoryanimal	science	and	welfare

Adrian	Smith1,	Karina	Smith1,	Øyvind	Wærenskjold2&Tim	Allen3
1Norecopa,	P.O.	Box	750	Sentrum,	0106	Oslo,	Norway;	2Bitfarm,	Vigeveien 15A,	4639	Kristiansand,	Norway;	3Animal	
Welfare Information	Center,	National	Agricultural	Library,	10301	Baltimore	Avenue,	Beltsville,	Maryland	20705,	USA

Graphics:	 colourbox.com

The	search engine returns hits	from	all	these resources simultaneously.	A	large range	of filters	can be	

applied to	narrow the list	of hits.	All	searches generate unique web	addresses (URLs),	making it	easy

to	document the searches which have	been performed.

norecopa.no

norecopa.no/website-poster



https://kmonadollaraday.files.wordpress.com/2011/03/information-silos.jpg

Our	vision:
To	aid	dissemination	of	3R	resources	between	the	different	scientific	fields

There	are	lots	of	platforms...

...but	are	there	enough	trains?

Norecopa aims	to	be	a	fast	
train	to	global	3R	resources

Photo:	http://www.bbc.com/news/uk-england-london-35882068
http://www.london-gifts.co.uk



Thanks	to	our	main	sponsors:

• Standing Committee on Business Affairs, Norwegian Parliament
• Norwegian Ministries of Agriculture and Fisheries
• Research Council of Norway
• Laboratory Animals Ltd.
• Nordic Society Against Painful Experiments
• Novo Nordisk
• Scottish Accreditation Board
• Stiansen Foundation



Action points

• Encourage mandatory training in literature searching for all scientists planning or 

conducting research which may involve animals or animal material

• Promote a Culture of Communication:

• Persuade scientists to mention 3R advances in the title or abstract of their papers, 

so they get indexed by MEDLINE – or publish them as separate M&M papers

• Lobby industry to publish more preclinical data on drug doses (especially on

analgesics) for all species, age groups and both sexes

• Encourage local regulatory authorities to publish their own policy statements and 

recommendations, which are as detailed as possible and which cover the areas of 

greatest risk in their country/state

• Produce more species- and situation-specific guidelines on the use of newer

models (zebrafish, cephalopods, decapods) and new technology. Nothing is too

trivial!

• Build a Refinement Wiki – and in the meantime expand existing websites


