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Editorial 

“Animal research saves animal lives” 

  
I have repeated this sentence, almost like a mantra, whenever 
I talk about animal research. I accept it at face value, as do 
others, and for good reason: broadly speaking, it is true. But a 
defensible scientific claim requires more than plausibility, 
however compelling. It requires evidence and clear 
definitions. Animal research has undoubtedly been pivotal to 
veterinary medicine and may remain so for the foreseeable 
future, but that does not make the claim universally or 
permanently true. This statement is also unclear in regard to 
what lives count and what constitutes a benefit. Do 
mosquitoes benefit from malaria research? Do enteric 
parasites benefit from the development of antiparasitic 
drugs? Are they not animals too? And even if we restrict the 
question to the animals we do care about, it is not enough to 
say broadly that they benefit from animal research. Which 
animals benefit? From which types of research, and to what 
extent?  

Answering these questions is also relevant if we are to have 
an informed ethical discussion on the topic. Yet I found 
remarkably little research addressing these questions. There 
is a plethora of articles discussing the benefits and limitations 
of animal research, but even among animal-minded authors, 
estimates of benefit are strangely anthropocentric. However, 
without credible research on this subject, it is difficult to 
establish which animals benefit from which research, or to 
identify the obstacles and opportunities involved, and 
therefore to have an informed discussion on whether it is 
justifiable to use an animal of one species to benefit others of 
the same or another species. Does it matter equally if the 
animals expected to benefit were companion animals, 
livestock, wildlife or laboratory animals? 

So, my once clear-cut assertion that “animal research saves 
animal lives”, while broadly correct, needs to be more 
evidence-based. I therefore decided to make a modest 
contribution to the evidence base by examining how much 

animal research is reported to European regulators under 
purposes that can reasonably be considered animal-oriented. 
This approach has several limitations, which I address, and it 
is not peer-reviewed. Nevertheless, it provides a starting point 
and satisfied some of my own curiosity, as such exercises 
often do. You can read the resulting article, “Benefits for 
animals: a neglected part of the animal research debate”, in 
this third issue of Animal Research Tomorrow Magazine. 

There is much more in this issue. Sally Thompson-Iritani traces 
the remarkable history of Norecopa, from databases 
distributed on floppy disks to an international hub for 3Rs 
resources. Stefano Gaburro argues that asking whether 
artificial intelligence will replace animal research misses how 
AI is already changing animal monitoring, experimental 
endpoints and data analysis. Hernán Serna and I discuss 
whether a Culture of Care can, and should, be assessed and 
benchmarked, in an interview published in both English and 
Spanish. Augusto Vitale reviews Larry Carbone’s The Hidden 
Lives of Lab Animals and asks the author about the Culture of 
Care and the future of animal research in the United States. 
Laboratory animal science student Kristen Pauley recounts 
how she moved from animal-rights into laboratory animal 
welfare without abandoning the values that originally 
motivated her. We also revisit ART Award recipient Charlotte 
Rosher and the development of her community science 
initiative, Science on the Walls. Finally, �D���“���� �����š���Œ shares 
highlights from the ART Conference, we list recent noteworthy 
publications, and provide further news from the ART 
community. 

There should be something for everyone in this summer issue. 
I hope you enjoy it. 

 

 

 

 

 

 

 

Nuno Henrique Franco 

ART president and chief-editor 
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Speaking from the ART – The President’s view 
 

Benefits for animals – a neglected part of the animal research debate 

by Nuno Henrique Franco 

The ethics of animal research are usually framed as animal harms versus human benefits. But what changes when animals are used, 
at least in part, for the sake of other animals? 

 

 

 
It is often said, in discussions around animal research, that 
although such research is mainly aimed at improving human 
health and welfare, animals may also benefit from it. However, 
this is taken at face value without solid grounding on verifiable 
information. Moreover, the ethical implications raised by 
animals being used in research to benefit other animals are 
hardly addressed in the literature. While this opinion piece does 
not intend to fill these gaps, it will hopefully provide some 
factual information for a better framing of the issue, while 
pointing to unresolved ethical matters that are currently 
underexplored. 

The most immediately recognisable animal benefit of regulated 
procedures arises in education, particularly in the training of 
veterinary professionals and biomedical researchers, with 
distinctions between the two cohorts with regard to both the 
animals used and those who may potentially benefit from it in 
the future. In the case of veterinary education, one can 
confidently claim that using animals to train vet students in 
diagnostic techniques, drug administration or surgery will result 
in the improvement of the health and welfare of many more, in 

the future. Moreover, if animals bred for veterinary training are 
kept under strict welfare standards, they can live long lives 
under high welfare standards. A Refinement/Reduction balance 
must however be struck regarding how many vet students can 
perform a given procedure (e.g. rectal palpation in a cow) until 
the cumulative impact on each animal’s welfare exceeds what 
is ethically admissible. 

The use of animals for training researchers to perform 
experimental procedures can also be framed as beneficial to 
future animals, but only in the sense that it makes researchers 
perform such procedures competently and with the utmost 
respect for animal welfare. However, while the severity of the 
procedures later carried out by researchers might be reduced, 
with direct benefits to the animals undergoing said procedures, 
in most cases both the animals used for training researchers and 
those later used in research will be killed.  

Regarding the use itself of animals for scientific purposes, a 
direct future benefit for animals from a particular animal 
experiment is difficult to ascertain, similarly to the case of 

Animal research can benefit animals of the same or other species. But very seldom this is equated in either the scientific or the ethical discussions. 
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animal research for human benefit. Regarding the latter, 
however, high-profile discoveries can be traced back to the 
animal studies leading up to them. These might in some cases 
amount to hundreds of studies over the course of decades (See 
Eggel and Grimm (2018) [1] for a discussion on these and other 
matters regarding estimation of benefits from animal research). 
Importantly, some animal studies may contribute more than 
others. A recent example is Karikó and Weissman’s work on 
nucleoside-modified mRNA in mice, which enabled mRNA 
COVID-19 vaccines and helped save an estimated 20 million 
human lives in the first year of vaccination alone. [2,3] It is 
important to note, however, that such work was built on 
decades of research which also included animals, but was not, 
in its early stages, deemed novel or impactful enough [4], 
highlighting the importance of fundamental research. 

While such high-profile cases are rare in veterinary medicine, 
direct benefits from research on animals in this field can also be 
confidently ascertained, given that the establishment of 
mechanistic principles in pre-clinical studies and subsequent 
target-animal studies (i.e. in the same species the therapies 

being tested are aimed to benefit, e.g. dogs, cats or pigs) 
provide the grounding for the development, authorisation, and 
clinical use of veterinary medicines. However, preclinical 
research on veterinary drugs may often be hidden in statistical 
reports within the broad category of “regulatory use”, and not 
be distinguishable from that carried out for human drugs, 
except of course those carried out on target-species, which in 
2023 only included 4,295 animals, for EU27+Norway (source: 
ALURES database [5]). In any case, and at least for these 
animals, one can point out an intention to directly benefit 
animals of the same species, with benefits for other animals 
expected to be manifold.  

The EU Regulation 2019/6 on veterinary medicinal products 
clearly demands pre-clinical studies for establishing the 
pharmacokinetics and pharmacodynamics of drugs for use in 
veterinary medicine. Interestingly, in said Regulation pre-clinical 
studies are not described as requiring animals, though in most 
cases they certainly do so, but rather as studies “required to 
establish the pharmacological activity and the tolerance of the 
product”, providing a model-agnostic regulatory framework. 

Figure 1 - Percentage of animals used for animal-oriented purposes, as compared to the whole number of animals used for all 
scientific, educational, regulatory purposes, and routine production. Animal nutrition studies were excluded, as they may primarily 
aim at productivity rather than animal health and welfare. Source: ALURES database. Notes: a) from 2015-2019 statistics included 
animals used in the United Kingdom (excluded from 2020 on); b) since 2018, statistics also include non-EU country Norway. 
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Whether this was an intentional future-proofing of the 
legislation or a fortunate consequence of ambiguous legal 
writing, it can provide a framework for an easier transition to 
non-animal alternatives, at the regulatory level, as they become 
available.  

Despite this regulatory openness to using replacements to 
animal experiments for the development and testing of 
veterinary drugs, said replacement seems to still be incipient, 
judging from EMA’s 2025 3Rs Working Party Biennial report 
(2023/2024) [6] and its 2025 Reflection Paper on implementing 
the 3Rs for regulatory testing of medicines [7]. And indeed, the 
European Medicines Agency (EMA) regulatory information on 
the ethical use of animals for testing veterinary medicines refers 
to Directive 2010/63/EU, linking directly animal research to 
veterinary drug development (see https://www.ema.europa. 
eu/en/human-regulatory-overview/research-
development/ethical-use-animals-medicine-testing). 

Direct evidence of procedures being carried out in animals for 
the sake of (other) animals can be taken from official European 
Union statistics provided by the European Commission on the 
ALURES platform. [5] The categories “protection of the natural 
environment in the interests of human or animal health or 
welfare”; “preservation of species”; “ethology, animal 
behaviour, and animal biology”; “animal diseases and 

disorders”; and “animal welfare”, in 2023, comprised the use of 
2,147,417 animals for EU27 and Norway, representing 26.6% of 
all animals used in procedures, that year (Fig.1). And while we 
have observed since 2021 a modest yet steady drop in the 
number of animals used under Directive 2010/63/EU, the 
proportion of animal use reported under animal-oriented 
categories has remained steadily high (>26%) (Fig. 2). 

This large proportion of animal use reported under animal-
oriented purposes is surprising, but calls for cautious 
interpretation. Firstly, ALURES reports purposes and uses, not 
realised outcomes. A study reported to be carried out under 
“Animal Welfare” may nonetheless fail to improve animal 
welfare in any way, a project on animal disease may generate 
weak or inconclusive evidence, and a study of animal behaviour 
may contribute to scientific knowledge without having any 
direct application. What one can more defensibly claim is that a 
substantial proportion of regulated animal use is officially 
reported under purposes plausibly connected to animal biology, 
animal health, animal welfare, species preservation, or 
environmental protection. Nonetheless, European legislation 
does not only contemplate intended human benefits but also 
intended benefits to animals and the environment as part of the 
ethical and regulatory landscape. This, in and of itself, should 
reframe the classical ethical discussion around animal research.  

The ALURES figures are also likely to underestimate the wider 
amount of animal research being carried out oriented to benefit 
animals (and likewise for that aimed at benefitting humans). 
Directive 2010/63/EU defines a procedure as any intervention 
“which may cause the animal a level of pain, suffering, distress 
or lasting harm equivalent to, or higher than, that caused by the 
introduction of a needle in accordance with good veterinary 
practice”. It hence excludes practices below that threshold. It 
also excludes non-experimental clinical veterinary practice and 
veterinary clinical trials required for the marketing 
authorisation of veterinary medicinal products. As a result, 
much research relevant to animal welfare, animal behaviour, 
husbandry, conservation, veterinary diagnosis, and clinical 
treatment may fall outside the Directive’s reporting scope. 
Observational studies, non-invasive behavioural work, field 
monitoring, routine clinical investigations, and some veterinary 
clinical activities may therefore contribute to animal health or 
welfare without being accounted for in ALURES figures. 

Environmental protection is also of key importance. The 
protection of ecosystems, control of wildlife disease, 
preservation of threatened species, and monitoring of 
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Figure 2 - Absolute number of animals used for animal-oriented 
purposes and for all other purposes in the EU (1M = 1 million 
animals). Source: ALURES database. Notes: a) from 2015-2019 
statistics included animals used in the United Kingdom (excluded 
from 2020 on); b) since 2018, statistics also include Norway. 

https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-current-regulatory-testing-requirements-veterinary-medicinal-products-opportunities-implementation-3rs-revision-1_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-current-regulatory-testing-requirements-veterinary-medicinal-products-opportunities-implementation-3rs-revision-1_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-current-regulatory-testing-requirements-veterinary-medicinal-products-opportunities-implementation-3rs-revision-1_en.pdf
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environmental harms are the epitome of a One Health 
perspective, defined by the World Health Organisation as an 
integrated approach that seeks to balance and optimise the 
health of people, animals, and ecosystems, recognising that 
these are closely linked and interdependent. [8] Research 
reported under environmental protection or species 
preservation may therefore have several beneficiaries: humans, 
domestic animals, wildlife, and ecosystems.  

It should also be noted that animal research for the benefit of 
humans may also eventually benefit animals. Human and 
veterinary medicine have overlapping histories, methods, and 
disease concepts, and comparative medicine has long 
connected the two domains. [9] Hence, research originally 
aimed at improving human health can later provide valuable 
treatments to veterinary medicine, as well as advanced 
diagnostics, new surgery techniques, and improved anaesthesia 
and analgesia, to say a few. The benefits can also go in the 
opposite direction, for example with regard to veterinary 
vaccine research, which not only has contributed to the control 
of animal and zoonotic diseases, but has also spearheaded 
methodologies that led to advancements in human vaccinology. 
[10] Moreover, broadening vaccination efforts, in terms of 
target species and pathogens, also contributes to preventing 
bacterial resistance to antibiotics, which also aligns with the 
One Health concept. 

While the existence of animal-oriented research might 
introduce changes to the ethical framework under which animal 
research is morally considered, it does not solve any of its 
ethical caveats. If, on one hand, many scientific questions about 
animal disease, welfare, behaviour, conservation, or ecology 
cannot yet be answered without using animals in ways that may 
cause harm, on the other hand the individual animals used in 
those procedures often do not benefit from the research. They 
may not even be of the species expected to benefit. Modelling 
leishmaniosis infection in mice, for instance, may be ethically 
justified by its potential benefits to dogs, wildlife, livestock, or 
humans, but that possible future benefit does not remove the 
immediate harm to the mice being used.  

Considering benefits to animals makes the dilemma posed by 
animal research more complex, as it adds to the classical 
“animal harms vs. human benefits” tension an additional one 
between “animal harms vs. (other) animals’ benefits”. This 
might be particularly morally ambiguous to those who oppose 
animal research, but may understandably also want to have safe 
and effective vaccines and therapies for their own animals. And 

while Directive 2010/63/EU addresses this tension to some 
extent by demanding project evaluation to include a harm-
benefit analysis to decide on whether harms imposed on 
experimental animals are offset by potential benefits to 
“humans, animals, or the environment”, the specific ethical 
issues raised by “animal research for animals” remain 
underexplored. And while such issues remain unresolved, 
acknowledging their idiosyncratic nature would be a first step in 
proposing distinct approaches to ease the moral and regulatory 
challenges at hand. For example, the intended animal benefit 
could only be considered in a harm-benefit analysis when the 
beneficiary species and the harmed species are named in 
advance and a plausible mechanism of transfer is stated. Future 
discussions should include under what conditions such research 
is justified (e.g. regulatory framework, adherence to the 3Rs, 
medical and scientific priorities, etc.), how relevant and likely 
the expected benefit must be, how directly it must relate to the 
animals used, and how much harm can be ethically admissible 
to be imposed on one group of animals for the possible benefit 
of another. 
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Everyone’s Library: How Norecopa Went from Floppy Disks to a National Centre 
3Rs in Orbit circles the 3Rs and looks at them from different vantage points, alternating between the groups doing the work and the topics where the 
three Rs meet, collide, or get misread. Orbit, infinity, and beyond. 

by Sally Thompson-Iritani  
 
 
“We aim for the Norecopa website to be the global one stop shop for 3R resources.” 
— Adrian Smith, Secretary of Norecopa 
 

From far enough away, the world looks like a night sky. Then 
points begin to glow across the map, one after another, until 
separate efforts resolve into a constellation: 3R centres, 
laboratory animal science organisations, and networks around 
the world. Norecopa’s world map lets us see the pattern 
[norecopa.no/global3r]. Each point marks a place where people 
decided this work mattered. Together, those points reveal a 
global community, and Norecopa helps us see it and find one 
another. [1] 

The Way In 
Like a lot of people, I met Norecopa backwards. I knew PREPARE 
first. 

I thought it was brilliant. It arrives exactly when the decisions 
that shape animal welfare and data quality are still open, which 
is to say it is good science. I have a slide about the PREPARE 
guidelines in almost every deck I give. Once, someone from 
Norecopa thanked me for the recognition, and my honest 
reaction was: thank me? Thank you. You are the ones who put 
it together and handed it to the rest of us. [1, 2] 

PREPARE grew out of decades of daily contact inside real 
facilities with animal care staff, veterinarians, and scientists who 
plan and run the work. It also drew on the experience of 
preparing the Oslo veterinary school to become, in 2002, the 
first academic institution in the Nordic countries to hold 
AAALAC accreditation, and then maintaining it. Norecopa took 
that experience, hard won over decades, and published it in 
plain language for anyone to use. The PREPARE checklist has 
since been translated into thirty-eight languages. [2, 6] 

PREPARE was my way in. To find Norecopa’s beginning, we have 
to go back more than three decades. 

Forty Records for Starters 
The year is 1991, and personal computers are new enough to 
still feel like a rumour. At the University of Bergen, a laboratory 
animal veterinarian named Richard Fosse is working out what 

these new machines can do for the field. He is building 
databases. He is also watching the first computer simulations 
appear, programs that let students learn what an experiment 
would teach without using an animal. And he sees what 
connects them: nobody can choose an alternative they do not 
know exists. [6] 

So Fosse starts a list and hands it to Adrian Smith, who holds the 
Chair in laboratory animal science at the Oslo veterinary school. 
It has about forty records in it. Forty. With funding from the 
Norwegian Research Council, Smith hires Karina Smith, his wife, 
to go and find the rest. [6] 

She finds thousands. In 1993, NORINA, the Norwegian Inventory 
of Alternatives, launches at the First World Congress on 
Alternatives and Animal Use in the Life Sciences in Baltimore. It 
is the first gathering of its kind, and William Russell is there to 
watch the field finally take up the framework he and Rex Burch 
had published in 1959 to little notice. [1, 4] 

NORINA is not the sleek thing the word database suggests 
today. It is an inventory of audiovisuals, gloriously of its 
moment: computer programs and CD-ROMs, yes, but also film 
loops, filmstrips, slide series, overhead transparencies, three-
dimensional models, and classroom charts. Anything that could 
teach the material without using an animal, from junior school 
through university. [1, 5] 

Karina Smith created NORINA and stayed with it for twenty-
seven years. She built a second database as well, TextBase, for 
the literature of the field, and kept both alive until she retired in 
2018. Elisabeth Pagels has maintained them since. [1, 5, 6] 

Disks in the Post, a Mirror in Sydney 
Then they had to get it to people. It was sold on floppy disks. 
Actual disks, in actual envelopes, with actual stamps. And 
because the database kept growing, every update meant 
another mailing.  

https://norecopa.no/global3r
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Somewhere in Oslo, the global infrastructure of 3R resources 
was going out through the post office, one padded envelope at 
a time. Figure 1 follows one of those journeys end to end, from 
a catalogue on a floppy disk to an order placed by phone and fax 
to avoid using a single rat. 

In 1996, sponsorship from Laboratory Animals Ltd. paid for an 
internet server, which solved the envelope problem and 
introduced a new one. The early internet was slow enough that 

a researcher in Australia might give up before the page finished 
loading. So the late Rees Griffiths, a biologist at Macquarie 
University, built a duplicate of the whole site and served it from 
a machine in Sydney, giving users in the Southern Hemisphere a 
faster way in [6]. 

Scattered, Then Gathered 
At the same World Congress that introduced NORINA, two 
people met and found they had seen the same gap from 

Figure 1 -  The way it worked before NORINA went online. 
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opposite sides of the Atlantic. Adrian Smith and Tim Allen of the 
USDA’s Animal Welfare Information Center had both noticed 
that the information a scientist needs to plan a study and apply 
the 3Rs was out there, but scattered across guidelines, 
databases, journals, and email lists, and gathered nowhere. In 
Baltimore, they began to close that gap. Twelve years later, they 
published the first version of the list and turned it into a 
database. They called it 3R Guide and put it on the veterinary 

school’s website, because there was no Norecopa website to 
put it on. [1, 3] 

Built on Consensus 
Establishing Norecopa itself took longer. In 2000, a Ministry 
working group, led by Smith, concluded that Norway should 
have its own 3R centre, as fifteen other European countries 
already did. Parliament agreed. After several years under an 

Figure 2 -  What Norecopa inherited, and what it added. 
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interim arrangement, Norecopa was formally established in 
2007. The name joins Nor, for Norway, to ecopa, the European 
Consensus Platform for Alternatives, an umbrella organisation 
that promotes the 3Rs across Europe. Ecopa brings together 
national platforms that give four voices a shared place in 
governance: government and regulators, academia, industry,  
and animal welfare organisations. All four sit at the same table 
by design, so the platform represents the whole field rather 
than any single part of it. [6] 

What it did not have was much money. The Ministry initially 
funded one position at half time. Years of patient lobbying 
eventually expanded the position to full time. Smith has held 
that role since 2007. The databases moved to Norecopa in 2011, 
when Smith left the veterinary school. Additional funding from 
animal welfare organisations, industry partners, and members 
of the laboratory animal science community made many of 
Norecopa’s resources possible. [1, 6]  

The medium has shifted again, and this one was not planned. A 
growing share of Norecopa’s 400,000 hits a year now comes not 
from people but from AI systems in data centres around the 
world, reading the site and passing its contents on. Floppy disk, 
server, mirror, web, and now this: the library keeps finding new 
ways to travel. [6] 

What Comes Next 
Norecopa is about to see what it spent two decades working 
toward become real. Earlier this year, the government decided 
to establish a national 3R Centre in 2027. Run by the Norwegian 
Food Safety Authority, it will have three permanent positions 
and possibly a fourth. It will maintain contact with Norway’s 
eighty research animal facilities, spread across a long, 
mountainous country. Fish and field research will be priorities. 
The Norecopa database will be its core resource, retaining the 
same name and domain. Figure 2 places that step in the full arc, 
from the people who built the work to the resources running 
before and after 2007 and the Centre now marked for 2027. [6] 
What becomes of Norecopa itself is not settled. It may continue 
as an organisation, or some or all of its functions may be carried 
forward within the Centre. There is, as Smith puts it, no hurry. 
[6]  

“I have to retire from my present position on 31 December,” 
Smith says, “because I’ll be 72 in January and that’s the age limit 
for state employees.” He plans to stay on as a consultant for one 
reason: so the newsletters and the international calendar and 

the webinar series never skip a beat. After 35 years, his final task 
in the role is to make sure the work outlives his involvement 
without a stumble. [6] 

Why It Matters 
Norecopa has made an entire field visible and accessible. It 
gathers knowledge that might otherwise remain scattered and 
connects people and ideas that might otherwise remain apart. 
Because of that, we do not have to begin from nothing. We can 
look beyond our own corners of the field, draw on what others 
have learned, and carry the work forward together.  

On Norecopa’s map, the people and organisations behind that 
work appear as points of light. Together, they form a 
constellation we can learn from, rely on, and become part of. 
And if you have not clicked on that world map yet, go find it at 
norecopa.no/global3r. Then find your place in the constellation. 
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“AI or Not AI” Is No Longer the Question in Laboratory Animal Research 
By Stefano Gaburro 
 
 

A familiar question still circulates at conferences and in grant review panels. Will artificial intelligence replace animals 
in research? The framing is comfortable because it sorts the world into two camps. It is also wrong. AI is not a substitute 
for an in vivo model, and an in vivo model is not a defence against computation. The two operate on different parts of 
the same problem. The real question is no longer whether to use AI. It is whether our data are good enough for AI to 
mean anything. 

 

 

Let’s begin with the assumption that AI is a replacement 
technology quietly retiring the animal in biomedical research. 
That belief misreads what these tools actually do. In laboratory 
animal science, the dominant uses of machine learning today 
are not a replacement at all. They are refinement and reduction, 
in the precise sense of the 3Rs, as I will further explain. 

What AI is actually doing in the vivarium 
Consider the daily health check, the oldest task in the animal 
facility. Technicians inspect cages briefly, usually during the 
rodents' sleep phase, and subtle signs of distress are easy to 
miss behind enrichment material. A multicentric study analysing 
locomotion from three institutions with the same sensor 
technology showed that machine-learning could identify 

animals in distress three to six days before verifiable clinical 
signs or death, with an accuracy of 66 to 80 percent at day minus 
three and 80 to 91 percent at day minus six [1]. Thus, continuous 
monitoring of locomotion outperformed human observation in 
critical health monitoring. This is refinement, through earlier 
detection of subclinical cases, as well as reduction, through 
more objective, quantifiable and replicable humane – and 
scientific – endpoints, with fewer animals being lost to 
undetected decline. Computer vision can similarly allow for 
automated pain recognition, through convolutional neural 
networks capable of reading facial expressions and body 
language to produce more objective welfare assessments than 
subjective grimace scoring by an operator [2]. These are 
genuine contributions, yet still conditional, as there are issues 

"To AI or not to AI". Should that be the question? 
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concerning data scarcity, the absence of robust ground truth, 
and unresolved ethical questions in automated pain-recognition 
[2]. 

Behavioural analysis tells the same story. Manual scoring is 
slow, subjective, and poorly reproducible, with inter-rater 
reliability that few laboratories report and fewer defend [3]. 
Open-source pose estimation and supervised classifiers now 
detect and categorize rodent behaviours with a consistency that 
human observers cannot match across sites and sessions [3]. 
Protocols built on DeepLabCut and SimBA convert raw video 
into pose data and then into behavioural classifiers for such 
tasks as operant self-administration, work that previously 
depended on hand-coded lever press counts [4].  

A constraint holding back automated assessment was group 
housing. Single-animal video tracking matured years ago, yet 
mice should be housed socially, unless there is a strong 
justification for single-housing, and hence the algorithm will 
lose track of which animal is which, making the whole group 
within each cage collapse into one averaged replicate. A recent 
system addressed this directly. Smart Lids mounted above 
standard cages, paired with a multi-organism tracker and a 
purpose-designed ear tag, achieved over 97 percent multi-
animal tracking accuracy and returned 21 health metrics 
covering activity, feeding, drinking, aggression, and sleep, at a 
runtime cost under 100 dollars per month [5]. None of this 
removes the animal. It removes the noise around the animal, 
preserves the individual inside the social group and hence also 
our ability to treat each individual animal as an independent 
replicate (aka “experimental unit”), preventing 
pseudoreplication and sample size overestimation, thus 
preserving statistical power and furthering the R for Reduction. 

From welfare check to regulatory endpoint 
The more consequential shift is the move of machine-learning-
powered automated systems from husbandry into the 
regulated core of drug safety. Safety pharmacology studies 
conducted under ICH S7A protect first-in-human volunteers 
from acute harm to the cardiovascular, respiratory, and central 
nervous systems. They work for acute, life-threatening effects 
but are weaker at detecting subtle, progressive ones, partly 
because central nervous system assessments require removing 
the animal from its home cage, depend on human observation, 
use discontinuous endpoints, and are run during the light phase 
when rodents are least active [6]. Continuous home cage 
monitoring mitigates each of these weaknesses through 

automation, quantitative outputs, and integration into longer 
repeat-dose studies, which is why there is now a documented 
call to update ICH S7A to leverage digital measures [6].  

Here AI is not replacing the animal model, but rather making it 
more translational, objective, and human-relevant. The authors 
are candid about a key caveat, which is that many of these 
sensors rely on machine learning algorithms trained on human-
selected examples, so human bias can re-enter an otherwise 
unbiased pipeline unless it is controlled through observer 
redundancy, over-reads, and analytical validation against the 
detected event [6]. The technology therefore does not dismiss 
the need for rigorous data collection, analysis and validation, 
but rather critically depends on it. 

Where AI sits on the replacement axis 
AI also enters the replacement conversation, though indirectly, 
by making non-animal models (NAMs) credible enough to 
qualify. “New approach methodologies” (another designation 
for NAMs), which encompass in silico, in vitro, and organotypic 
methods, increasingly depend on computation to be usable. 
Imaging-based in vitro assays generate high-content data that 
only machine learning can analyse at scale. Piergiovanni et al [7] 
hence have placed validation, inter-laboratory transferability, 
and data reliability at the centre of regulatory acceptance.  

NAMs face other barriers that have little to do with the 
algorithms. A cross-sector analysis grouped the obstacles into 
five recurring themes – perception, regulatory acceptance, 
scientific and technical limitations, education, and financial 
constraints – and noted that adoption remains slow and 
awareness outside the specialist community remains low [8]. An 
earlier review reached the same diagnosis from the chemical 
safety side, where cultural inertia and regulatory expectation, 
not raw capability, have prevented the uptake of better 
methods [9]. 

The regulatory signal is widely misread 
It is tempting to read recent policy as the moment the binary 
animal vs. non-animal methods resolved in favour of 
replacement. That reading is not accurate. The FDA 
Modernization Act 2.0 amended the Federal Food, Drug, and 
Cosmetic Act to permit non-animal methods as alternatives, but 
it did not abolish animal testing, and it did not declare any 
specific method qualified for any specific context. The literature 
that celebrates the law is often loose on this point, describing 
reduced requirements when the actual change is permissive 
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language that basically opens a door [10,11]. This is an 
important distinction, given that a door that is open still 
requires a model that can walk through it, and that model must 
be validated for a defined context of use.  

And this is where the enthusiasm for organoids and organ-on-
chip technology meets reality. While these systems mimic 
human physiology with increasing fidelity and offer real 
advantages in disease modelling and screening, regulatory 
issues persist around their reliability, scientific robustness, and 
applicability [11]. However, there is promise in such fields as 
patient-derived induced pluripotent stem cell platforms, which 
have enabled clinical-trial-in-a-dish precision medicine 
strategies for testing cardiovascular drugs [10], with the 
proposed approach being the combination of 
microphysiological systems, clinical omics and artificial 
intelligence rather than betting on any single method. [10]  

The constraint nobody wants to name 
If “AI or not AI” is not the question, what is it, then? The rather 
unglamorous answer is metadata, provenance, and reporting 
quality. A systematic review of reporting guidelines in medical 
AI found 26 standards published between 2009 and 2023, 
varying in consensus quality, breadth, and target research 
phase, with persistent gaps that undermine validity and 
reproducibility [12]. The rate of development of AI and AI-
reliant tools has outrun the capability of community guidelines, 
consensus documents (e.g. standardized, agreed-upon 
protocols) and regulations to provide a framework for scientific 
robustness and regulatory safeguards under which to base our 
trust in them. An algorithm trained on poorly annotated, non-

reproducible in vivo data will produce confident outputs that 
translate no better than the unreliable endpoints they were 
built on. 

All of this reframes the old translation debate. Preclinical work 
often fails to predict clinical outcomes for systemic reasons, 
weak endpoints, underpowered studies, misaligned incentives, 
and poor metadata, and not necessarily because animals are 
inherently poorly predictive models. AI will not only fail to fix 
any of these problems by itself, but will moreover amplify 
whatever it is given. Feed it continuous, well-annotated home 
cage data and it will sharpen phenotyping and identify and flag 
health and welfare decline days early. Feed it retrospective, 
inconsistently labelled study archives and it will manufacture 
noise with a veneer of spurious precision. FAIR (findable, 
accessible, interoperable, reusable) and reliable data is 
therefore not a luxury layered on top of the science producing 
it, but a precondition for AI to add value at all, and it has to be 
planned, captured at acquisition, beforehand, and not 
reconstructed afterwards. 

A more mature position 
The implications of the tension between the promise and 
caveats of AI use in biomedical research do not call for a 
compromise, as animal research is not obsolete and NAMs are 
not a default replacement. AI should neither be considered a 
threat to the first nor a saviour, delivering the second. The 
honest framing is that the type of model used must not govern 
preclinical research strategy, but rather the context of its use, 
with regard to the biological question at hand, the extent to 
which the data can answer it, and the standard evidence that 
decision requires. Only then does it make sense to ask which 
combination of in vivo, in vitro, and in silico methods fits. 

It is time to retire this binary framing of the issue. The laboratory 
of the next decade will not choose between AI and animals, but 
run continuous digital monitoring alongside in vitro and in silico 
models, with machine learning being trained on all of it, and 
governed by the discipline of standardized, reusable data. 
Commercial platforms from The Jackson Laboratory and others 
already package computer vision home cage monitoring as 
validated infrastructure rather than experiment [13]. Thus, the 
organizations that will succeed will not be the ones that adopted 
AI first, but the ones whose data were reliable enough in the 
first place, making their adoption of AI improve everything.  
 

AI can integrate continuous in vivo monitoring with in vitro and in 
silico approaches, supporting refinement, reduction and, where 
sufficiently validated, replacement. However, the reliability of its 
outputs depends on robust, well-annotated and reusable data. 
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¿Podemos – y debemos – evaluar comparativamente una Cultura del Cuidado? – Una 
entrevista con Hernán Serna 

Can – and should we – benchmark a Culture of Care – An interview with Hernán Serna 

  

I first met Hernán Serna online, as many of us do, now, through a mutual acquaintance, in 2020. Mid-pandemic, he had to 
reinvent Expobioterios, an Ibero-American conference, to online format, fortunately with great success, being to this date 
the largest audience I ever had. We kept in contact and throughout our interactions he always came across as not only 
knowledgeable, driven, and competent but also kind and generous. I finally had the opportunity to confirm this in person 
in June 2026, at the 7th Expobioterios, held in Madrid. We talked extensively about animal care, as well as how to care for 
humans who care for the animals, and discussed his company’s new Culture of Care Certificate, which then prompted this 
interview, published in both English and Spanish, the latter being the language in which we held our conversation. 

 

Primeramente, gracias por aceptar hablar con nosotros sobre 
la Cultura del Cuidado y tu iniciativa de medirla y certificarla. 
Empecemos por el principio. Para ti, ¿qué es una Cultura del 
Cuidado y a quién está dirigida? ¿A los animales? ¿A los 
técnicos y cuidadores? ¿A ambos? ¿Y por qué importa? 

Lo primero quiero agradecer a ART magazine por darme la 
oportunidad de hablar de un tema que cada vez me envuelve 
más en mi desarrollo personal y profesional, y que como ART 
magazine, estoy convencido que es parte de la investigación de 

 

First of all, thank you for agreeing to speak with us about 
the Culture of Care and your initiative to measure and 
certify it. Let's start from the beginning. For you, what is a 
Culture of Care, and who is it aimed at? The animals? The 
technicians and caregivers? Both? And why does it matter? 

First, I want to thank ART magazine for giving me the 
opportunity to talk about a topic that is increasingly involved 
in my personal and professional development, and which, as 
ART magazine, I am convinced is part of the research of today 
and tomorrow: the Culture of Care. 

I have the great advantage that, through BINAEX, I work with 
animal facilities and animal welfare organizations 
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hoy y del mañana; la Cultura del Cuidado.Tengo la gran ventaja 
de que desde BINAEX trabajo para Bioterios y OEBA/CEEA de 
varias organizaciones, públicas y privadas. Esto me ha ayudado 
a entender de una manera práctica y real lo que considero 
como Cultura del Cuidado. A mi manera de ver, la primera 
palabra a definir es “cultura” que significa “cultivo”. En su 
esencia, cultura es un conjunto de valores, creencias, normas, 
comportamientos y prácticas compartidas por un grupo de 
personas u organizaciones, que se trasmiten y se refuerzan día 
a día. Además, la cultura es algo que se práctica y, sobre todo, 
y muy importante, “se corrige” constantemente. Enlazando 
esto y, para definir la Cultura del Cuidado dentro del marco de 
la experimentación animal, deberíamos entenderla como ese 
“cultivo” personal y colectivo de valores, actitudes, 
conocimientos y comportamientos que priorizan el bienestar 
animal y al mismo tiempo reconocen y protegen el bienestar 
de las personas. 

La cultura del cuidado debería entenderse, en esencia, como 
un “modo de ser” de la Organización o de nuestros equipos de 
trabajo, donde el cuidado de los animales y las personas que 
trabajamos con ellos, no pasa por ser una actividad aislada ni 
una obligación regulatoria o de “ley”, sino la forma natural en 

(AWERBS/Ethics Committees) for various public and private 
entities. This has helped me understand, in a practical and 
realistic way, what I consider to be a Culture of Care. In my 
view, the first word to define is "culture," which means 
"cultivation." Essentially, culture is a set of values, beliefs, 
norms, behaviours, and practices shared by a group of people 
or organizations, which are transmitted and reinforced daily. 
Furthermore, culture is something that is practiced and, 
above all, and very importantly, constantly "corrected." 
Linking this to the fact that, to define a Culture of Care within 
the framework of animal experimentation, we should 
understand it as the personal and collective "cultivation" of 
values, attitudes, knowledge, and behaviours that prioritize 
animal welfare while simultaneously recognizing and 
protecting the well-being of people. 

The culture of care should be understood, in essence, as a 
"way of being" of the Organization or of our work teams, 
where the care of animals and the people who work with 
them is not an isolated activity or a regulatory or "legal" 
obligation, but the natural way in which we should work with 
our animal models and within the framework of biomedical 
research in general. 

It is aimed at everyone (caretakers, technicians, 
veterinarians, animal welfare consultants, researchers, 
animal facility managers, directors, cleaning staff, etc.) to, of 
course, benefit the welfare and the science we do with 
animal models. We cannot think of a true culture of care if 
we only think about doing things right with animals. 

Why does it matter? It matters because a Culture of Care is 
not just another program, a fad, or a strictly legal 
requirement. It's how we should choose to live our 
relationship with the animals under our care. It is that 
profound and that simple at the same time. And it matters 
because the investment an organization makes in a Culture 
of Care program is, without a doubt, directly proportional to 
the quality of the results obtained. 

 

But what does a Culture of Care look like? Can we expect to 
see the same behaviours, rules, and routines everywhere it 
is established? Or is there room for some variability? Or is it 
the other way around: where a CoC exists, the dynamics will 
be similar across institutions, while where it's absent, the 
problems and dynamics may be different and idiosyncratic? 

To further emphasize the meaning of "cultivation" as a 
culture, I can say that a culture of care is like a well-

Figure 1 - Hernán Serna in his office 
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que deberíamos trabajar con nuestros modelos animales y en 
el marco de la investigación biomédica en general. 

Está dirigida a todos y todas (cuidadores, técnicos, veterinarios, 
asesores en bienestar animal, investigadores, gestores de 
bioterios, directivos, personal de limpieza, etc.) para, por 
supuesto, beneficiar el bienestar y la ciencia que hacemos con 
los modelos animales. No podemos pensar en una verdadera 
cultura del cuidado, si solo pensamos en hacer las cosas bien 
con los animales. 

¿Por qué importa? Importa porque la Cultura del Cuidado no 
es un programa más, ni una moda, ni un requisito 
estrictamente legal. Es la forma en que deberíamos decidir vivir 
nuestra relación con los animales que están bajo nuestra 
responsabilidad, es así de profundo y sencillo a la vez; e 
importa porque la inversión que haga la Organización en un 
programa de la Cultura del Cuidado es, sin duda, inversamente 
proporcional a la calidad en los resultados obtenidos. 

 

¿Pero a qué se parece una CdC? ¿En todas partes en que esté 
establecida podemos esperar ver a los mismos 
comportamientos, reglas, rutinas? ¿O hay lugar para alguna 
variabilidad? ¿O será al revés, y allí donde haya una CdC la 
dinámica será parecida entre instituciones, mientras que, 
donde no esté presente, los problemas y las dinámicas podrán 
ser distintos e idiosincráticos? 

Para darle más valor a lo que significa cultura “cultivo”, puedo 
decir que la Cultura del cuidado se parece a un jardín bien 
cuidado en comparación, por ejemplo, con un terreno mal 
tenido o jardín abandonado. Me explico; para tener un jardín 
bien cuidado existen principios universales (tipo de suelo, riego 
adecuado, eliminación de maleza, protección contra plagas, 
abonos, etc.), pero la forma concreta en que se hace el cuidado 
de ese cultivo “varía o cambia” según el tipo de plantas, el 
clima, los recursos, etc. Es decir, no todos los jardines buenos 
se ven exactamente iguales, pero en todos se nota la mano de 
un buen cultivador con los mismos comportamientos, orden, 
normas, reglas y rutinas. 

Asimismo, en la Cultura del Cuidado, existen elementos 
centrales comunes, los cuales se deberían poder observar en 
una Organización con una Cultura del Cuidado madura y bien 
entendida. Estos valores “núcleo” tienden a ser muy parecidos 
en Organizaciones que tienen una Cultura del Cuidado ya 
establecida, independientemente de si están en Colombia, 
España, Brasil, Portugal o Estados Unidos.  Ahora bien, hay una 
variabilidad “sana” y necesaria; necesaria porque por ejemplo 

maintained garden compared to, for example, a neglected or 
abandoned plot of land. Let me explain: while there are 
universal principles for maintaining a well-maintained garden 
(soil type, proper watering, weed control, pest control, 
fertilizers, etc.), the specific way in which that cultivation is 
carried out varies depending on the type of plants, the 
climate, available resources, and so on. In other words, not 
all good gardens look exactly the same, but in all of them, the 
hand of a skilled gardener is evident in their behaviours, 
order, standards, rules, and routines. 

Likewise, within a Culture of Care, there are common core 
elements that should be observable even in an organization 
lacking a mature and well-understood Culture of Care. These 
core values tend to be very similar in organizations with an 
established Culture of Care, regardless of whether they are 
located in Colombia, Spain, Brazil, Portugal, or the United 
States. However, there is a healthy and necessary degree of 
variability; necessary because, for example, the Standard 
Operating Procedures (SOPs) of an animal facility must be 
adapted to its specific context (rodents vs. primates vs. fish), 
size, type of facility, type of research (basic, preclinical, 
regulatory), economic resources, and so on. The Culture of 
Care in a small university’s animal facility may not be identical 
to that of a private pharmaceutical company's animal facility, 
but both must convey the same essence of care regarding 
animal and human well-being. 

Now, what happens in places where a Culture of Care is 
absent? This is where the greatest difference or variability 
emerges. Where a Culture of Care is absent or weak, the 
dynamics effectively become idiosyncratic – "because I say 
so" or "it's always been done this way" – and highly variable 
depending on the individuals present at the animal facility or 
the AWERB/Ethics Committee. Nonetheless, where there is 
no Culture of Care, the dynamics are predictably problematic, 
with a corresponding impact on the expected scientific 
results. 

 

Do you think we can see many commonalities between 
institutions with a Culture of Care and those without, given 
that the reasons for its absence could be many different 
factors? Can this somehow guide us on what criteria to use 
to determine where – or to what extent – a Culture of Care 
exists? And do you think it's possible to establish how far an 
institution is from having a well-established Culture of 
Care? 
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los Procedimientos Normalizados de Trabajo (PNT) de un 
bioterio, deben adaptarse al contexto del mismo (roedores vs 
primates vs peces), tamaño del bioterio, tipo de bioterio, tipo 
de investigación (básica, preclínica, regulatoria), recursos 
económicos, etc. La Cultura del Cuidado de un bioterio 
universitario pequeño, quizá no se vea idéntica a la de un 
bioterio de una empresa farmacéutica privada, pero ambos 
deben transmitir la misma esencia de cuidado en relación al 
bienestar animal y humano. 

Ahora bien, ¿qué pasa en donde no está presente la Cultura del 
Cuidado? Aquí es donde se ve la mayor diferencia o 
variabilidad.  Donde la Cultura del Cuidado está ausente o es 
débil, la dinámica efectivamente se vuelve idiosincrática 
“porque lo digo yo” o “siempre se ha hecho así” y altamente 
variable según las personas que estén en ese momento en el 
bioterio o el OEBA/CEEA. Donde no hay Cultura del Cuidado, la 
dinámica es predeciblemente problemática, con su respectivo 
impacto en los resultados científicos esperados. 

 

¿Crees que podemos ver mucho en común entre las 
instituciones donde hay una CdC y en las donde no esté 
presente puede deberse a muchos factores distintos? ¿Eso de 
alguna forma puede orientar con qué criterios se puede 
determinar donde – o hasta qué punto – hay una CdC? ¿Y 
crees que se puede establecer a qué distancia una institución 
está de tener una CdC bien establecida? 

Las Organizaciones con una Cultura del Cuidado madura se 
parecen entre sí porque comparten los principios 
fundamentales que favorecen el bienestar animal, el bienestar 
de las personas y la calidad científica. En cambio, los centros 
donde la Cultura del Cuidado es débil suelen diferenciarse por 
las múltiples formas en que esos principios dejan de aplicarse.  

En esta dirección, podremos decir que sí, se puede medir a qué 
distancia está una Organización de tener una Cultura del 
Cuidado bien establecida. Con herramientas adecuadas, como 
por ejemplo el Certificado de la Cultura del Cuidado (CCC), es 
posible ubicar con bastante precisión en qué punto se 
encuentra una Organización y, más importante aún, qué 
acciones concretas necesita para avanzar al siguiente nivel o 
porcentaje. Esto último es la unidad del valor del CCC, y 
transforma la Cultura del Cuidado de algo abstracto y subjetivo 
en algo medible, mejorable y certificable. 

 

Organizations with a mature Culture of Care are similar 
because they share fundamental principles that promote 
animal welfare, human well-being, and scientific quality. In 
contrast, centres where the Culture of Care is weak are often 
distinguished by the many ways in which these principles are 
not applied. In this regard, we can say that yes, it is possible 
to measure how far an organization is from having a well-
established Culture of Care. With appropriate tools, such as 
the Culture of Care Certificate (CCC), it is possible to pinpoint 
with considerable accuracy where an organization stands 
and, more importantly, what concrete actions it needs to 
take to advance to the next level or percentage. This latter 
point is the unit of measurement for the CCC, and it 
transforms the Culture of Care from something abstract and 
subjective into something that can be measured, improved 
and certified. 

 

I'm of course not going to ask you about if there are 
advantages to having a Culture of Care, but many might 
wonder if it is worth measuring, comparing it to a standard, 
or even certifying it in some way. What would you tell 
them? And how can your system, in particular, offer 
advantages to those who have their Culture of Care 
certified? 

The Culture of Care should be understood as one of the pillars 
of research with animal models, similar to genetic, health, or 
environmental standardizations, all of which are measured, 
validated, and certified to ensure that science is conducted 
under conditions of high scientific quality, right? Why not do 
the same with the Culture of Care, which is something very 
real, profound, and directly impacts animals, people, and the 
quality of science? I believe that if the Culture of Care 
remains as merely good intentions, subjective perceptions, 
or nice speeches or a simple document, it is very difficult to 
improve it sustainably. Perhaps I'm wrong, but in the context 
of an animal facility, what isn't measured isn't easily 
managed. Measuring the Culture of Care makes it more 
objective and, above all, visible. 

We understand that the advantages of having the CCC are 
numerous, but perhaps what interests us most for now is that 
the Culture of Care is not just rhetoric, but an institutional 
"way of being" that simultaneously benefits the animals, the 
staff, and scientific quality. From this foundation of this "way 
of being," we are confident that the CCC will be a powerful 
catalyst, driving science conducted with genuine 
responsibility that will generate trust and recognition from 
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Por supuesto que no te voy a preguntar si hay ventajas en 
tener una Cultura del Cuidado, pero muchos quizá se 
pregunten si merece la pena medirla, contrastarla con un 
estándar o incluso certificarla de alguna forma. ¿Qué les 
dirías? ¿Y de qué forma vuestro sistema, en particular, puede 
aportar ventajas a quienes tengan su Cultura del Cuidado 
certificada? 

La Cultura del Cuidado debería ser entendida como uno de los 
pilares de la investigación con modelos animales, es decir, 
similar, por ejemplo, a las estandarizaciones genéticas, 
sanitarias o ambientales, todas de alguna manera se miden, se 
validan y se certifican con el objetivo de garantizar que la 
ciencia se está haciendo en condiciones de buena calidad 
científica ¿no? ¿Por qué no hacerlo con la Cultura del cuidado 
que es algo muy real, profundo y que impacta directamente en 
los animales, en las personas y en la calidad de la ciencia? Creo 
que, si la Cultura del Cuidado se queda solo en buenas 
intenciones, en percepciones subjetivas o en discursos bonitos 
o un simple papel, es muy difícil mejorarla de forma sostenida. 
A lo mejor me equivoco, pero en el contexto de un animalario, 
lo que no se mide, no se gestiona fácilmente. Medir la Cultura 
del Cuidado, la hace más objetiva y, sobre todo, visible. 

Queremos entender que las ventajas de tener el CCC son 
múltiples, pero, quizá lo que más nos interesa por ahora, es 
que la Cultura del Cuidado no sea un discurso, sino un “modo 
de ser” institucional que beneficia simultáneamente a los 
animales, al equipo humano y a la calidad científica. A partir de 
aquí, de esta base “modo de ser”, estamos seguros de que el 
CCC será un poderoso catalizador que impulsa una ciencia 
hecha con responsabilidad genuina que generará confianza y 
reconocimiento ante la sociedad, la comunidad científica y las 
autoridades competentes de cada país. 

 

Susanna Louhimies, de la Comisión Europea, suele decir que 
una Cultura del Cuidado es una Cultura de Desafío, de siempre 
intentar ir más allá, de uno no conformarse con el cuidado con 
los animales y las 3Rs (y el enfoque suele ser ese) en un 
establecimiento, aunque sean excelente. Por eso te pregunto, 
¿algún establecimiento llega alguna vez máximo de vuestra 
clasificación por los criterios establecidos y ahí es una 
cuestión de mantenerlos? ¿O deberá, para conservar esa 
distinción, demostrar esa misma Cultura de Desafío? 

Estoy de acuerdo, la Cultura del Cuidado, permitidme decirlo 
en versión animalario, no tiene techo. No hay techo, por lo 
tanto, aunque un centro llegara a tener un certificado perfecto 
al 100 %, ese documento no tendría valor real si se usa para 

society, the scientific community, and the relevant 
authorities in each country. 

 

Susanna Louhimies, from the European Commission, often 
says that a Culture of Care is a Culture of Challenge, of 
always striving to go further, of never being satisfied with 
the care of animals and the 3Rs (and that's usually the 
approach) in an establishment, even if it's already excellent. 
And that's why I ask you, does an establishment ever reach 
the highest level in your ranking based on the established 
criteria, and then simply maintain that level? Or must they, 
to obtain that distinction, demonstrate that same Culture of 
Challenge? 

I agree, the Culture of Care – let me put it in animal-house 
terms – has no ceiling. There is no limit, therefore, even if a 
centre were to achieve a 100% perfect certification, that 
document would have no real value if it were used to justify 
itself and stop improving; it's a "way of being," I insist. That 
would contradict not only the very definition of the Culture 
of Care, but also the spirit of the European Directive. Any 
centre that thinks it has reached its limit automatically 

Figure 2 - Hernán has made the Culture of Care the central 
mission of his company, Binaex 
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justificarse y dejar de mejorar, es un “modo de ser”, insisto. 
Sería contradictorio, ya no solo con la definición misma de la 
Cultura del Cuidado, sino con el propio espíritu de la Directiva 
Europea. El centro que piense que ya llegó al techo, 
automáticamente sale de una verdadera Cultura del Cuidado y 
cae en una simple “cultura de cumplimiento”. 

 

Resta preguntarte si hay alguna cosa que no te he preguntado 
y que quieras decir o recalcar. 

Algo de lo que aún no hablamos es a quién está dirigido el 
Certificado de la Cultura del Cuidado y qué tipo de instituciones 
y profesionales pueden participar. Y podría también decirte 
algo del rol de los llamados “facilitadores”. 

El CCC no es algo exclusivo para unos pocos “mejores” centros. 
Es para todos. Cualquier establecimiento que tenga modelos 
animales, críe o suministre animales para fines científicos 
forma parte de esta comunidad y tiene interés directo en 
obtener el CCC. La Cultura del Cuidado no es un club exclusivo, 
sino un compromiso colectivo. “Aquí cabemos todos”, y, sobre 
todo, “todos podemos mejorar.” 

Los facilitadores del CCC son personas clave para el CCC. Su 
papel es evaluar, impulsar, coordinar y dinamizar la 
implementación de la Cultura del Cuidado en los centros que 
soliciten el CCC. No son solo “evaluadores”, sino catalizadores, 
es decir, personas que aceleran positivamente la Cultura del 
Cuidado en los centros. Queremos que los facilitadores que 
participan en el CCC actúen como agentes de cambio que 
ayudan a que la Cultura del Cuidado no se quede en un papel, 
sino que se viva diariamente. 

 

abandons a true Culture of Care and falls into a mere "culture 
of compliance." 

 

Is there anything I have not yet asked you that you would 
like to say or emphasize? 

Something we haven't discussed yet is who the Certificate in 
the Culture of Care is for and what types of institutions and 
professionals can participate. And I could also tell you 
something about the role of the so-called "facilitators." 

The CCC is not something exclusive to a select few "best" 
centres. It's for everyone. Any establishment that uses animal 
models, breeds, or supplies animals for scientific purposes is 
part of this community and has a direct interest in obtaining 
the CCC. The Culture of Care is not an exclusive club, but a 
collective commitment. "There's room for everyone here," 
and, above all, "we can all improve." 

The facilitators of the Care Culture Certificate (CCC) program 
are key people in the program. Their role is to evaluate, 
promote, coordinate, and energize the implementation of 
the Care Culture in centres that request the CCC. They are not 
just "evaluators," but catalysts, that is, people who positively 
accelerate the development of the Care Culture in these 
centres. We want the facilitators participating in the CCC to 
act as agents of change, helping to ensure that the Care 
Culture is not just laid out on paper, but is lived out every day. 
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Larry Carbone’s “The Hidden Lives of Lab Animals” [University of California Press, 
2026]  

by Augusto Vitale 
 

It is difficult to disagree with Larry Carbone. His message is quite simple: fewer tests with animals and, when a particular study is 
really necessary, less pain.  
 
 
Larry Carbone is a veterinarian who has worked in animal 
laboratories for about 40 years. He started as an assistant at the 
zoo in Boston, and then at Cornell University vet school, and 
finally as a laboratory animal veterinarian at the Medical School 
of University of California, San Francisco. During all these years 
his views on animals have changed radically. From feeding 
Esther, the zoo snake, with surplus live rats coming from 
“Charles River Laboratories”, and feeling no particular ethical 
issue about it, to deeply reflecting on what it means to kill an 
animal, after a scientific procedure.  

This long journey has given Carbone the knowledge and the 
experience to tick, in a very professional and informed manner, 
all of the relevant boxes concerning animal experimentation. 
Across different chapters, each one named after a significant 
animal species, the author elaborates on very important issues. 
I have particularly appreciated his chapter on animal welfare 
(“Chicken”) and his critique on preference tests being applied 
too lightly and underestimating the complexity of animal 
choices. Another issue is our inability to really detect what 
animal pain is (“Rat”). This is a very crucial point, because the 
feasibility of a study using an animal model must be based on a 
solid “harm-benefit analysis”, and we should therefore be able 
to know what “harm” results from a particular procedure. The 
same goes for the “benefit”: what is the real need for a 
particular study using an animal model? What kind of real 
benefit, what kind of pathology, such study would really 
address? (Larry Carbone is very aware of this: look at the 
excellent chapter “Flea”). Nonetheless, the author also 
recognises the fact that basic research allows accumulating 
knowledge that will in the future be useful for more 
translational purposes.  

Larry Carbone demonstrates real knowledge grounded in 
personal experience, particularly in his descriptions of the ins 
and outs of laboratory inspections, the position of the NIH, and 
the legal framework governing animal welfare, a section that, in 
all honesty, can at times become a bit tedious. In this regard, it 

is useful to point out that the author focuses on the system he 
knows best: animal research in the United States. European 
readers may notice two notable differences from the EU 
system: purpose bred laboratory rats and mice, as well as fish, 
fall outside the U.S. Animal Welfare Act, with their coverage 
depending on other federal and institutional requirements; and 
the United States does not require the same explicit harm 
benefit analysis mandated under Directive 2010/63/EU. 

 
Two elements in the book especially attracted my attention. The 
first is the call for a more comprehensive and diverse ethical 

Book cover, reproduced with permission 
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committees’ membership (“Rhesus Monkey”), including animal 
protectionists, and therefore not only self-referential scientists. 
This in theory is a good idea, but in practice could slow down 
the system in a significant manner. Having said so, on the other 
hand, I have always thought, “why rush this when the welfare 
of animals is immediately at stake, here”? 

My second critique, which I would like to offer to the author of 
this authoritative volume, regards his framing of the 3Rs 
Principle. Carbone assumes that the 3Rs are dealing only with 
minimising suffering, rather than addressing the real problem of 
animal experimentation, that is, whether a certain experiment 
is indeed necessary or not. My opinion on this is that the 3Rs 
Principle has very little to do with that kind of justification. This 
is not the goal of the 3Rs, as they work within the paradigm of 
animal experimentation, and are therefore part of the equation, 
which considers the benefits of a particular study against the 
harms inflicted to animals. So, when we refine a procedure or 
reduce the number of subjects utilised, we have already 
determined the value and the necessity of that particular 
research project. To me, this a common misunderstanding 
about the 3Rs. These are not an ethical recipe on how to 
conduct research with animals, but rather a methodological 
manual (although undoubtedly with ethical implications). In 
other words, we should not ask the 3Rs to do what they are not 
supposed to. 

Aside from this difference of opinion, in this regard, I subscribe 
to nearly all of Carbone’s other analyses and reasoning. By the 
end of the book, he proposes 17 measures for making animals 
experiments more “humane”. Some of these will appear to have 
been already addressed to an European reader, but one should 
bear in mind the harsher reality of animal labs in the US, which 
the author has had to deal with. 

Finally, this book will appeal to a large public of professionals in 
the world of animal experiments, as well as the general public 
interested in this topic. Larry Carbone’s position is to be 
applauded: well-informed, clearly stated, and without any kind 
of prejudices, indeed a rare and very precious accomplishment. 
 
 

Interview with the author 
 
"What prompted you to write this book?" 

I wrote Hidden Lives for the millions of animals scientists use in 
their laboratories. I want people who never think about these 

animals to know better what’s at stake and to take some 
responsibility for them. One day, scientists will no longer require 
animal experiments for medical progress, but we’re not there 
yet. Society, not just scientists or animal activists, must decide 
whether to continue animal labs and how much to prioritize 
better welfare. As a lab vet, I offer an insider account of animal 
care practices. And who better than a vet trained in ethics and 
in animal welfare science to push my peers and colleagues to 
raise the standard of care for our animals? 
 

 
"What is your opinion on the "Culture of Care" approach, you 
do not mention it in your book? 

An institutional culture of care is vital. Ideally, every level of the 
workplace strives for the best care for humans and animals. 
Workers at all levels face moral stress and compassion fatigue, 
whether they are high level decision makers (scientists, vets, 
administrators) or front-line husbandry staff and research techs. 
Supporting their wellbeing often improves animal welfare too. 
It’s all interconnected, as happier animals produce better data 
and reduce staff moral stress. 

It also implies an institution-wide commitment to the best 
possible animal welfare beyond regulatory requirements. 
Groups such as Animal Research Tomorrow promote voluntary 
adoption of high standards, driven by a genuine culture of care 
throughout the institution. Unfortunately, I describe how even 
senior vets fall back on meeting the letter of the law, and so I 
call for raising our regulatory standards alongside promoting 
voluntary ethical commitments. 
 

Larry Carbone and his Dingos 
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"What future scenarios can you predict for animal 
experiments in the US?" 

Oh my.  

Two bright spots are increased government funding for research 
on nonanimal alternatives (NAMs) and greater regulatory 
flexibility in accepting nonanimal safety tests. Done right, this 
advances reduction and replacement without compromising 
the science. All eyes are on NAMs and AI in drug development, 
but few government scientists are publicly acknowledging the 
continued usefulness of animal labs. 

These bright spots shine against a backdrop of decreased 
government support for science and for public health, from 
fueling vaccine misinformation to disinvesting in promising 

technologies – in humans, NAMs, and animals – such as mRNA. 
Decreased funding for animal labs means fewer resources for 
welfare staff, modernized facilities, sufficient vet, etc. The 
National Academies is finally updating the 2011 Guide for the 
Care and Use of Laboratory Animals. It should reflect twenty 
fruitful years of animal welfare science, but I fear the committee 
they choose will not represent the range of stakeholders, or 
push for any meaningful improvements for animals. I’m losing 
hope that the US Animal Welfare Act will someday protect lab 
rats and mice; I just hope that the government continues to fund 
enforcement of the current law.  

As the US disinvests in public support of science, private 
companies and other countries will assume whatever 
leadership the US once offered. 

  



 

26 

Perspectives 

animalresearchtomorrow.org 

A Change of Heart, Not of Values: From Animal Rights to Laboratory Animal 
Welfare 
By Kristen Pauley 

“Each set of eyes I look in, each animal I hold, is more than a data point in a study. Each life is valuable, while 
serving a greater purpose”. 

 
My name is Kristen. I am 31, from Maryland, USA, and a former 
animal rights advocate turned voice for animal welfare in 
research. As a teenager, I used to be anti-vivisection, anti-
farming, and against any form of animal use. I felt like I was 
saving animals by demonizing animal-based medical research. 
However, this developed into a desire to actually improve 
animal lives from the inside. But how could I, with an open 
heart, rewire the system? And what could I do to help others 
understand? What was my true motivation?  These are core 
whys that continue to drive me. 

Upon turning 18, two major events occurred which led to my 
career in laboratory animal science: a newfound love for rats, 
and a change of heart in regard to animal research, through my 
undergraduate education. These were defining moments that 
led to the realization that I was meant to promote and protect 
the health of lab animal species. Humans have always been 
placed on a higher pedestal than animals, and have been using 
them when expedient. This includes their use in science. And 
although non-animal methods can replace some animal use, 
they cannot yet address every scientific question. So until non-
animal methodologies are the norm, someone must be the 
voice for the animals – someone like me. To me, each set of 
eyes I look in, each animal I hold, is more than a data point in 
a study. Each life is valuable, while serving a greater purpose. 

Caring for rats 
In April 2013, I decided I wanted an animal companion, 
specifically a hamster. I headed towards the small animal 
section with sights set on a teddy bear hamster; they had none. 
Feeling defeated, I headed towards the exit to find a young 
couple from an animal rescue that had baby rats for adoption. 
I could not believe my eyes. How could animals so hated by 
society be these intelligent, clean, and adorable? Feeding my 
curiosity, I decided to hold one and I was sold. However, my 
attention was drawn to a pet shop rat that was the last to be 
chosen. She hid in her lonesome hut. They lifted her out, and 
there she was: a beautiful, tan rat. She was perfect. Later 
named Nidalee, we had a bond from the start. Not only was 
she chattering away happily, but she perched right up on my 
shoulder. It was as if she had belonged there. On our car drive 
home, she swayed her head to the music, taking in all the 
sights and sounds around her. She remained curious about 
these new and exciting places and I bonded with her like I had 
never before. Soon she would be given Fiona, an albino rat, as 

a companion, and since then I have spent 13 years sharing my 
life with rats, learning about them and from them, playing, 
laughing and loving them unconditionally. I clicker trained rats 
to do basic commands, and even tricks. It has been nothing 
short of fantastic. This has made it quite clear to me that if they 
are to be used in science, their complex behavior and welfare 
needs to be catered for as much as possible.  

Learning laboratory animal science 
My passion for research animals further developed while 
taking my undergraduate degree in Animal and Poultry 
Science, at Virginia Tech. I was introduced to the IACUC, the 
Animal Welfare Act, Public Health Services Policy, and the 
Office of Laboratory Animal Welfare – laws, regulations, and 
organizations promoting the welfare and ethical treatment of 
research animals. I was moreover exposed to a wide spectrum 
of lab animal species, and became excited about the breadth 
of opportunities beyond private veterinary practice. Prior to 
my undergraduate experience, I was misinformed about 
laboratory animal testing. Influenced by propaganda from 
antivivisectionist organizations, I often spoke out against 

Kristen and Nidalee  
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animal use in school projects, in public, and on social media. 
Now, looking back on the time that I held that mindset, I now 
see how ignorance can cloud judgement, and how knowledge 
opened my mind and heart. If I had not opened my mind to the 
existence of ethical research practices, I would not have 
realized the professional and personal satisfaction working in 
this field provides. 

Meaningfully improving animal lives 
Since earning my BS, I have provided lab animal care at 
universities, NIH, and in the private sector, and have had the 
pleasure of working with a wide range of research animal 
species, including eight species of non-human primates, rats, 
mice, guinea pigs, mini pigs, swine, sheep, ferrets, zebrafish, 
and rabbits. Recognizing their intrinsic value and contributions 
to human and animal medicine alike, I have felt drawn to 
protect them. I hold a Master’s degree in Animal Science and 
Behavior and am currently completing a second, in Laboratory 
Animal Science. My highest aspiration is to become board-
certified by the American College of Laboratory Animal 
Medicine, specializing in non-human primates. In the AVMA’s 
veterinarian's Oath, vets swear to apply their knowledge and 
skills “for the benefit of society through the protection of 
animal health and welfare, the prevention and relief of animal 
suffering, the conservation of animal resources, the promotion 
of public health, and the advancement of medical knowledge”. 
I am aware animal research generates a tension between 
preventing suffering and advancing medical knowledge. In a 
future lab animal medicine career, I will use my clinical and 
management skills to minimize suffering and maximize well-
being, contributing to more valid and reproducible research 
results. As a lab animal vet, I will also educate the public, 

providing a better understanding of the importance of animal 
use in research, and be on the front line, contributing to the 
One Health initiative in a meaningful way, applying the values 
that once led me to oppose animal research to improve it from 
within. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 

Kristen with Merry, one of four in her mischief 
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Works of ART – Charlotte Rosher   
 
 
We launched the ART awards for the 3Rs and science communication back in 2022. Our initial goal was to provide young scientists 
and communicators with the opportunity to realize their first innovative ideas. We did not fully realize at the time how instrumental 
this award would become in building the vibrant ART community. We have had some truly great projects that we are very proud 
of. Now is the perfect time to revisit our past winners and see what they are achieving!  
 
Could you tell our readers a little about your current role, 
your main area of work, and perhaps a hobby or interest that 
keeps you grounded outside the professional world?  

I am a PhD student in the Behavioural Neuroscience lab at 
Champalimaud Foundation, where I am studying defensive 
behaviour and in particular the switch into defensive state 
using my favourite model organism, the fruit fly. Outside of my 
work you can find me playing football, or still volunteering for 
Science on the Walls! 
 
Please give us an update on your project. Does it continue? 
Did some follow-up ideas and projects come out of it?  

Science on the Walls is a community science initiative that 
began by combining the powerful medium of street art with 
scientific research. Now we have organised activities 
incorporating many different types of art and science; we are 
a collective of scientists, artists and community leaders 
working together to provide educational programs to children 
in underserved neighbourhoods.  

Since receiving the ART award, the project has continued and 
most recently was showcased at the Falling Walls Foundation 
in Berlin and as a TED talk at TEDxNOVA in Lisbon. We have 
organised school holiday camps on diverse scientific themes 
such as sustainability and health science, involving workshops 
with local and external experts as well as trips to educational 
institutions such as science festivals.  

Right now, our activities are based on the edge of Greater 
Lisbon in Cova da Moura, Amadora, but we are discussing 
expanding to Chelas and Martim Moniz. The Science on the 
Walls team is working on building a replicable model from 
which we hope to expand the initiative to other 
neighbourhoods and one day to other countries. We have 
recently become a formal association, and are recruiting 
members!  

Personally, the ART award enhanced my skills in areas like 
grant writing, budget planning, and team building. Perhaps 

more critically, working as part of the Science on the Walls 
team has been extremely rewarding, and I have been able to 
develop in areas that were beyond the scope of a typical PhD, 
areas like cultural awareness, local activism, and 
communication. 
 
What were the main challenges you faced during the past 
years in your journey as a scientist and communicator, and 
what is the key accomplishment you are most proud of? 

There were many challenges initiating a community project, as 
a non-Portuguese speaker I needed to learn the language but 
also to build connections in the neighbourhood where the 
project is based. As a team, we are always working to 
overcome limitations that many projects face, like managing 
our budget sustainably or finding time to have broader 
philosophical discussions about our approach. 

There are so many proud moments! Recently it was when 
Liedson Carvalho, who works closely with the children who 
attended summer camp, told us that the children returned to 
school with a more focused, motivated energy that year. 
Indeed, a couple of the children have told us that they want to 
work as a scientist in the future, or at least many would have 
it as a plan B after becoming a professional footballer! 

It could also be the murals we have painted with local artists in 
the neighbourhood, the Science that really is “On The Walls”, 
which serve as long-lasting memories for everyone who 
worked on this project. 
 
Thinking back to when you received the award, do you feel 
the ART Award specifically helped you in your journey as a 
scientist? If so, how? 

The ART award was pivotal, because it provided the 
foundations for building Science on the Walls. I was always 
interested in Science Communication, but discovering new 
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methods for how to discuss science in a way that gave people 
agency to discover and make hypotheses themselves was 
totally new for me. 
 
What is your current view on effective science 
communication? What is the biggest hurdle to 
communicating complex science to the public today? Do you 
think it is particularly challenging when it comes to animal 
research? 

In Science on the Walls, our team thinks deeply about science 
communication. We perceive an “outreach paradox” where 
those who already have the most privileged access to science 
are also the beneficiaries of most science communication 
modes. Exhibitions, podcasts, books related to science rarely 
reach those who already feel science is out of reach and this is 
a perception that begins already in young teenagers. By 
combining science with cultural art forms, we aim to present 
research in an engaging and meaningful format. For example, 
one of our favourite activities uses the broken telephone 
concept: a scientist explains their topic to an audience and 
answers questions, the audience then relays the information 
they learned to a local street artist, who interprets the 
information artistically. At the end, we gather around the 
mural to discuss which bits of information were transferred 
correctly. This kind of activity allows any misunderstandings to 
be ironed out together, plus you have the chance to see street 
artists live painting which is always awesome! 

In our experience on the project, participants generally 
expected scientists to work with rodents but were usually 
surprised to learn that we work with animals like zebrafish and 
fruit flies. Visiting the vivarium and seeing flies and zebrafish 
under the microscope was listed as one of the most 
memorable parts of their visit to a research institution in the 
feedback forms we collected. 
 
Is there anything we forgot to ask, or a final message, a call 
to action, or a thought you would like to share with our 
readership?  
Science is for everyone. Our values are rooted in the belief that 
no child should feel that science, art, knowledge, or 
opportunity is not for them. We need to break down the walls 
and barriers to access. Science on the Walls plays a role in 
empowering the next generation of diverse scientists and 
artists. I would really like to acknowledge the entire Science on 
the Walls team for bringing this vision to fruition which 
requires a long list of names but the current core team is Joao 
Cruz, Antonio Santos, Rory Beresford, Rogerio Ramos, Benilde 
Pondeca, Cleusia Manuel, Tom Mullen, Millad Khonsorkh, 
Imaan Tamini, Manuel Vasquez, Denise Camacho, Violetta 
LaFranca, Giuliano LaFranca, Margarida Caio, Liedson 
Carvalho. If you want to be involved or keep up to date, you 
can follow our Instagram page, Science on the Walls.

Science on the walls: inspiring children to explore, imagine and create 
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The ART Collection – Summer edition 2026 

Kovlyagina I, Jaric I. Phasing out animal research prematurely 
will maintain gender inequities in medicine. Nature 
Neuroscience 29, 1269–1270 (2026). 
https://doi.org/10.1038/s41593-026-02309-w 
 
In their comment paper, Irina Kovlyagina and Ivana Jaric argue 
that prematurely phasing out animal research could 
perpetuate existing inequalities in women’s health. Decades of 
reliance on male animals have left a considerable gap in our 
understanding of female physiology, disease mechanisms and 
treatment responses. Thus, ending in vivo research before 
these gaps are addressed would preserve a male-biased 
evidence base, particularly in areas involving development, 
pregnancy, systemic regulation, chronic stress and 
pharmacokinetics, which current non-animal methods cannot 
yet adequately reproduce. Furthermore, they stress that in 
vitro and artificial intelligence methods can perpetuate the 
same sex biases present in the data and biological materials on 
which they are based. Hence, while not defending the status 
quo of animal research, the authors stress that rapidly phasing 
it out is not a neutral act, and call for decisions on which animal 
studies should be phased out - and when to do so - to account 
for sex-related knowledge gaps. 

 

Bellucci A, Baranowski BJ & Wright DC. The effects of housing 
temperature on mouse physiology and implications for 
disease modeling. Lab Animal 55, 108–116 (2026). 
https://doi.org/10.1038/s41684-026-01696-8 

This review discusses how housing mice below their 
thermoneutral zone, as occurs under conventional laboratory 
conditions, affects their physiology and may confound 
experimental results. Cold exposure produces behavioural and 
physiological adaptations, including increased energy 
expenditure and altered immune function, with implications 
for models of metabolic disorders, inflammation, cancer and 
exercise physiology. Housing temperature can also alter 
responses to pharmacological interventions through its effects 
on energy expenditure and body mass. This warrants 
considering environmental effects on the physiology of 
laboratory mice, and stresses the importance of reporting 
housing details, particularly room temperature, for cross-study 
comparison and reproducibility of results. Moreover, as 
several physiological responses to chronic cold are sex-specific, 
the authors consider it critical to include both sexes in study 
design. 

Christine Ro. My research on mice is causing me stress. How 
can I become more resilient? Nature. Career Feature |14 July 
2026.  
https://doi.org/10.1038/d41586-026-01128-0 

This Nature Career Feature brings attention to the stress and 
compassion fatigue experienced by some researchers, 
particularly early-career ones, in conducting procedures on 
laboratory animals. Christine Ro interviewed three scientists 
on this subject, who suggested finding mentoring elsewhere 
when supervisors fail to acknowledge legitimate concerns, 
searching for peer support, receiving training to improve 
animal welfare and refinement of procedures or even changing 
research direction. Also, proper self-care was deemed 
essential, such as getting enough rest, sleep, exercise, and 
meaningful connections with other people, particularly 
through harder times. Importantly, researchers should remind 
themselves of the importance of their work, while 
acknowledging the lives of the animals killed, rather than 
trying to desensitize themselves, as empathy, in the words of 
Fernando Gonzalez-Uarquin, is “a precursor of responsible 
science and integrity”. 

 

Baran SW and Gaburro S. Hybrid mechanistic–machine 
learning PK/PD models with digital biomarkers: from cage to 
clinic. Frontiers in Pharmacology 17:1815118 (2026).  
https://doi.org/10.3389/fphar.2026.1815118 

This review examines how mechanistic pharmacokinetic and 
pharmacodynamic models can be combined with machine 
learning and continuous digital biomarkers. Mechanistic 
models provide a biologically interpretable framework, while 
machine learning can identify complex patterns, covariates 
and residual relationships that animal models may fail to 
capture. Digital data from home-cage monitoring and 
telemetry in animals, as well as from wearable devices and 
remote monitoring in patients, could moreover provide 
comparable physiological and behavioural outcomes across 
preclinical and clinical research. The authors describe potential 
improvements in parameter estimation, individual dose 
prediction and cross-species scaling, while stressing that 
greater computational complexity does not necessarily 
produce better models. They highlight overfitting, data 
leakage, device drift, missing data and poor generalisability as 
particular risks, and call for rigorous validation, transparency, 
reproducibility and a clearly defined context, rather than 
algorithmic novelty.  
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Highlights from the ART Conference and 
Awards Ceremony  

���Ç���D���“���������š���Œ 

On June 22nd, 2026, the Animal Research Tomorrow Society 
conference and award ceremony brought together a vibrant 
mix of science communication and 3Rs-focused research. 
From the opening session, it was clear that the afternoon had 
been designed around a shared theme: how transparency, 
refinement, and public engagement are increasingly shaping 
the future of biomedical science. 

The SciComm block set the tone for reflection on how science 
is communicated beyond the laboratory. In her keynote 
�^���]���}�u�u�� �š���o�l�U�� �D���“���� �����š���Œ�� ���Æ�‰�o�}�Œ������ �^�^���]���v������ �]�v�� �š�Z���� �K�‰���v�W��
Trust, Transparency, and the Future of Animal Research 
Communication,” and the growing expectation that openness 
is no longer optional, but foundational. She emphasized that 
maintaining trust in animal research requires more than 
accurate messaging, demanding an ongoing dialogue with 
diverse audiences, from policymakers to students. 
Importantly, she highlighted the challenge of preserving 
scientific rigor while adapting communication to different 
levels of understanding. 

This theme of engagement and accessibility continued with 
the 2025 ART SciComm Award progress report, presented by 
Silvina Diaz. Her work focused on developing outreach tools 
tailored specifically for teenagers, a group often overlooked in 
discussions of animal research. By meeting young audiences 
where they are, her approach illustrated how early 
engagement can help demystify complex ethical and scientific 
topics and foster long-term scientific literacy. 

The SciComm session then turned toward a more reflective 
perspective with the 2026 award segment by Francesca 
Radicioni. In her talk, “500 Days Together – Beyond animal 
experimentation,” she invited the audience to think 
differently about the narratives that surround research 
animals. Rather than viewing experiments as isolated events, 
she emphasized continuity, responsibility, and the ethical 
transitions that extend beyond experimental endpoints. 

After the break, the focus shifted from communication to 
methodological innovation within the 3Rs framework. The 
session was opened by keynote 3Rs speaker Sally Thompson-
Iritani with “The 3Rs Orbit: To Infinity and Beyond.” Her talk 
reframed the 3Rs not as a static regulatory checklist, but as a 
dynamic and expanding system driven by scientific progress  

 

and cultural change in research environments. The metaphor 
of an “orbit” captured the idea of continuous movement and 
evolution rather than fixed boundaries. 

The 2025 ART 3Rs Awardees then presented progress on 
projects aimed at refining experimental approaches and 
reducing animal use. Filipa Antunes shared work on intranasal 
administration as a minimally invasive alternative in stem cell-
based models of Parkinson’s disease, highlighting how route 
of delivery can significantly reduce procedural burden while 
maintaining translational relevance. Ernesto Gulin followed 
with an overview of in vitro strategies for assessing 
developmental and reproductive toxicity, particularly in the 
context of neglected drugs for neglected diseases, an area 
where alternative methods are urgently needed but often 
underdeveloped. 

The afternoon concluded with the 2026 ART 3Rs Awardees, 
each presenting forward-looking approaches that further 
expand the boundaries of non-animal research. Andrew 
Worthy introduced a computational framework for 
quantifying spinal inhibition, strengthening in silico models of 
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motor control by integrating physiological data. Finally, Mohit 
presented an advanced animal-free retinal drug testing 
platform based on long-term human iPSC-derived RPE-retina 
co-cultures, underscoring the increasing sophistication and 
relevance of complex in vitro systems. 

As in previous years, the day unfolded as a conversation 
between the two interconnected domains ART prides itself in 
advancing: science communication and the 3Rs. And the take-
home message was clear: the future of biomedical research 
lies in the use of advanced model systems – animal-based or 
otherwise – in a transparent, responsible, and integrated way. 

 
 
#BOARD26 makes clear that animals and 
other approaches are complementary 

By Helena Pinheiro, EARA 

 
Be Open About Animal Research Day (#BOARD26), an annual 
social media campaign organised by the European Animal 
Research Association, took place on 9 July 2026 with 
unprecedented participation from the global biomedical 
community, who came together to address the 
complementarity between animal research and new approach 
methodologies (NAMs) such as organoids, computational 
models and organs-on-chips. 

More than 300 contributions, from 39 countries, put forward 
a central idea: animal models remain essential to study 
complex processes in living organisms, while NAMs provide 
crucial mechanistic insights. Most research requires the use of 
both approaches — each model is used according to the 
scientific question and animals are not used when there are 
alternatives. By sharing video and written statements, 
interviews, podcast episodes, case studies and infographics, 
which can be consulted on EARA’s website, the biomedical 

community highlighted how they welcome the advancement 
and increasing complexity of NAMs and animal models alike, 
reiterating that, in science, approaches that integrate multiple 
models are the only way to advance scientific progress. The 
campaign defied the inaccurate portrayal of animal research 
being old-fashioned, showcasing the highest level of 
technology applied to studies with both animal and other 
approaches. Participants also underscored the tight oversight 
and regulation that protects animals used in research, and the 
dedication of researchers and staff working with animals to 
uphold the best animal welfare. 

A particularly strong contribution came from the Netherlands, 
a country with a particular focus on the development of NAMs 
and a political landscape that has recently threatened animal 
research funding, namely for primate research. Stichting 
Informatie Dierproeven (SID) and EARA members Radboud 
University and the Biomedical Primate Research Center 
(BPRC), together with other leading Dutch institutions, came 
forward with statements from more than 150 scientists 
opening up about animal research and the ability to use 
various research methods in the development of new 
treatments and medicines. 

Researchers from countries with less developed 
infrastructures, namely from Egypt, Uganda and Nigeria, also 
warned that a phase-out of animal research risks affecting 
countries where there are higher barriers to implementing 
NAMs unequally, reinforcing the importance of global 
collaboration. 

In Portugal and Germany, four institutions organised events to 
celebrate #BOARD26, including open laboratory and animal 
facility visits for students, journalists and healthcare 
professionals, and an event that brought together researchers 
working exclusively with cell culture and computational 
models together with colleagues conducting animal research. 

At a time when NAMs and animal research are often 
portrayed as competing, scientists are ready to openly 
support science and engage with the public to promote 
evidence-based information. The ongoing narrative around 
NAMs has no place in scientific progress. It can negatively 
impact science by decreasing public trust and by limiting 
crucial research, both using animals and NAMs, since 
supporting NAMs solely as replacement tools overlooks many 
of their strengths and potential applications. 
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Webinar Alert: ART Talks  

ART is pleased to invite you to its Webinar series, ART Talks, 
featuring recent and future contributions to 3Rs and 
Transparency, and designed to be a hub for meaningful 
dialogue. 

Dr. Ivana Jaric examines Sex as a Biological Variable with the 
title - Beyond the Checkbox: What Sex-Inclusive Research 
Really Requires - which will take place online on September 
2nd, 2026 at 4:00 PM CET. Register here. 

The underrepresentation of female subjects in biomedical 
research led to the Sex as a Biological Variable (SABV) 
initiative, which called for the equal inclusion of both sexes in 
basic and preclinical research. Yet meaningful change remains 
limited, largely due to insufficient training and educational 
resources for researchers.  

In this ART Talk, Dr Ivana Jaric will introduce two key 
frameworks for sex-inclusive research, explaining how and 
why they differ, when each should be applied, and the main 
types of sex differences. Drawing on her own research on 
ovarian hormone status and female-specific vulnerability to 
psychiatric disorders, she will illustrate why animal research 
is—and should remain—essential for understanding sex 
differences, advancing women's health, and ultimately 
translating that knowledge into better medicine. 
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Facts & Figures  
Animal Research Tomorrow Society 

 

Members of ART 
Individual Members: 280 
Institutional Members: 17 

 

Signers of the Basel Declaration 
Individual Signers: 4779 
Institutional Signers: 60  

 

 

 

 
 

 

Become a member 
 

Join ART and help promote careful, transparent and 
ethically responsible animal research, grounded in 
the 3Rs: Replacement, Reduction and Refinement. 

We welcome scientists, veterinarians, animal 
caretakers and everyone committed to the principles 
of the Basel Declaration and to open dialogue about 
animal research. 

 

For individuals 
€ 50  
LINK 

 

For institutions / organizations 
€ 500  
LINK 

 

Or you can become a signatory of the Basel 
Declaration 
(free of charge) LINK 
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