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Abstract

Nearly every prescription medicine available today has been tested on animals. However, animal experimenta-
tion remains one of the most contentious aspects of biomedical research. While scientists strive to apply the
replacement, reduction, and refinement principles, the use of animals in research has been increasing steadily due
to a lack of universally accepted alternatives. Many animal rights groups argue that this shortage of alternatives
is due to inadequate effort to create them. To many animal activists, the only morally permissible way forward
is the total abolition of animal use in research. They see the legal personhood for nonhuman sentient animals,
starting with nonhuman primates, as a means to an end. This commentary revisits the moral justification for
animal experimentation from a contemporary philosophical viewpoint. It also discusses the concept of legal
personhood for nonhuman animals and describes evolving alternatives that have the potential to replace animal
experimentation.
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Introduction: The example of Koko

“Koko” was the name given to the western lowland fe-
male gorilla that inaugurated scientific, philosophical,
and moral debates on the concepts of individuality, an-
imal sentience, and moral patiency. Koko was part of
the “Great Ape language” project aimed at teaching
nonhuman primates (NHPs) to communicate thoughts
and feelings in sign language and lexigrams. It is of-
ten reported that Koko had a vocabulary of more than
1000 signs in addition to the ability to comprehend 2000
spoken English words.1 Koko’s life was fascinating to
many scientists. However, the conditions in which she
was kept during her life were highly unnatural, which
impacted her ability to bond with members of her own
species. Koko, the most visible member of her endan-
gered species, died alone in her sleep in 2018 at the
age of 46 years old. Her death marked the end of an
experiment that lasted a lifetime.

The relationship between humans and
NHPs

Intelligence is often defined as a multidimensional con-
struct encompassing a wide array of cognitive func-
tions. Classically, intelligence has been measured by the
capacity for logic, self-awareness, learning, emotional

knowledge, abstract thinking, language and flexibility
in problem-solving.2 While humans are known to pre-
vail in all of these categories, NHPs also occupy varying
levels of the intelligence spectrum. NHPs, such as goril-
las and chimpanzees, have the mental capacity to orga-
nize social hierarchies, use facial cues to recognize kin
and conspecifics (members of the same species), make
tools and use them to acquire food, understand aspects
of human language, and reciprocate emotions.3 NHPs
share a close phylogenetic relationship to humans across
genetic, physiologic, immunologic, and behavioural lev-
els. These similarities make them an ideal animal model
for most aspects of biomedical research. Consequently,
using NHPs in drug testing plays a central role in the
development of many drugs that humans have come to
depend on to treat diseases.3 Preclinical trials on NHPs
are often considered the final benchmark for establish-
ing the effectiveness of experimental drugs or vaccines
before transitioning to human clinical trials.3 Accord-
ing to the Canadian Council on Animal Care, more than
4800 NHPs have been used to test drugs and products
for human use in 2019 in Canada alone.4

NHPs are as amenable to pain and psychological
afflictions as humans. While humans have the advan-
tage of verbalizing descriptive phrases to refer to dif-
ferent pain intensity or severity levels, NHPs cannot
articulate these feelings as effectively. As such, they
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are considered moral patients. In this context, humans
are the moral agents who hold moral responsibility to-
wards captive NHPs. This moral responsibility entails
that humans do not intentionally harm NHPs. It also
means that, if absolutely needed, humans must only
conduct morally responsible animal research where the
foreseen benefits must tremendously outweigh the pro-
jected harms. One pertinent example of morally per-
missible research is the development of COVID-19 vac-
cines to save millions of lives. In contrast, subjecting
NHPs to harm and/or less-than-humane living condi-
tions to test cosmetic agents is not morally justifiable.
Indeed, many countries have already passed legislation
to ban animal testing in the cosmetic industry.5 A
moral dilemma arises if one reflects on the use of NHPs
(or other nonhuman animals) in research for scientific
knowledge that may not yield any immediate benefit to
humanity. This aspect of biomedical research is often
viewed as morally grey. Furthermore, the grey area is
inflated when researchers exaggerate the societal ben-
efits of their work to acquire public funding,6 or when
they underreport animal procedures employed in study
design.7

The biomedical community remains divided when
identifying the pillars of morally responsible animal re-
search. A recent attempt was published in the Cam-
bridge Quarterly of Healthcare Ethics by Drs. David
DeGrazia and Jeff Sebo, who laid down three conditions
for morally permissible research:

“Even if human beings have higher moral status
than nonhuman animals, animal research is morally
permissible only if it satisfies: (1) an expectation
of sufficient net benefit, (2) a worthwhile-life con-
dition, and (3) a no-unnecessary-harm/qualified-
basic-needs condition. We then claim that, whether
or not these necessary conditions are jointly suffi-
cient for justified animal research, they are relatively
demanding, with the consequence that many animal
experiments may fail to satisfy them.”8

DeGrazia and Sebo favour humans’ interests to
those of nonhuman animals while maintaining the
moral obligation to consider the well-being of all an-
imals. Although many researchers welcome their pro-
posal, others remain hesitant to adopt it.9 This is due to
the resultant additional barriers the framework would
create in order to pass institutional review and ap-
prove research proposals. Many researchers view the
first condition in particular (an expectation of sufficient
net benefit) to be excessively restrictive. Some rec-
ommended replacing it with “an expectation of knowl-
edge production,”9 which is already a prerequisite for
biomedical research proposals.

The philosophical perspective: Deontol-
ogy and consequentialism

The debate herein has deep philosophical roots. In
contemporary moral philosophy, deontology refers to a
normative ethical theory that uses rules to discern the

morally acceptable course of action.10 Deontology bases
the morality of a given action on whether the action in
and of itself is right or wrong under specific moral con-
straints (rather than based on the consequences of the
action).10 Immanuel Kant, an early proponent of deon-
tology, argued that it would not be morally acceptable
to lie even to a murderer at one’s door.11 Applying de-
ontology to the topic at hand, one could suggest that
it is not morally acceptable to cause intentional harm
to any non-consenting pain-sensitive being (including
humans, NHPs, rats, mice) even in pursuit of “good”
ends (i.e., scientific knowledge). In contrast to deontol-
ogy is consequentialism, which judges the morality of a
given action based on the consequences brought forth
by the action while considering intentions irrelevant.12

Utilitarianism is a form of consequentialism that advo-
cates for actions that maximize the good and happi-
ness of all parties involved.13 Applying utilitarianism,
one could suggest that it is morally permissible to harm
several animals to save many animals. It would also be
permissible to generate scientific knowledge that could
potentially save lives as long as researchers minimize
the pain and maximize the happiness of the majority
of people.

While both theories possess strengths and weak-
nesses, the biomedical community cannot fully adopt
one theory and dismiss the other. Deontological ethics,
while morally stringent, are intended for rational hu-
man beings who are capable of grasping moral impera-
tives. Hence, nonhuman animals are excluded from its
scope. In doing so, one is not allowed to harm another
human being under any circumstances. However, it is
permissible, if needed, to harm nonhuman animals for
one’s or humanity’s benefit. Conversely, utilitarianism
cannot tackle many moral dilemmas that researchers
encounter. For instance, measuring benefits can be
subjective and open to political and societal interpre-
tation. Additionally, if one assumes equal interests to
all parties involved, utilitarianism benefits the major-
ity at the expense of the minority in direct contradic-
tion to individual’s rights. Both theories’ shortcomings
lead many animal researchers to adopt an essentially
flawed hybrid view, “Utilitarianism for animals, Kan-
tianism for people.”14 This view assumes that humans
are morally superior to every other animal species. As
a result, humans’ interests are weighed more heavily
than other sentient animals’ interests while maintain-
ing an overall policy of harm reduction. This concept
considers nonhuman animals as nonrational individuals
that do not fall under deontological ethics protection.
Therefore, nonhuman animals can be used in a utilitar-
ian fashion.14,15 While the “Utilitarianism for animals,
Kantianism for people” view is speciest, it accurately
reflects the general public’s perspective of inferior ani-
mals’ moral and legal status.16 It also suits the biomed-
ical research community to a large extent because it
fosters relatively easy moral access to the use of NHPs
in research.
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A moral movement in the making

The purpose for the Nonhuman Rights Project, a key
organization advocating for NHPs’ rights, is to argue
for equal fundamental rights of human and nonhuman
animals.17 In a perfect world, this objective would be
a universal moral drive. Despite ongoing differences in
the rights of humans and nonhuman animals, animal
rights theorists continue to fight for the total abolition
of NHPs use in research. This goal can only be achieved
by instilling legal personhood status on NHPs, which
would change the matter at hand from a moral issue
to a legal issue. It would also likely criminalize NHPs
use in research due to an impenetrable lack of consent.
Consider this: if the law has already granted the per-
sonhood status to non-living entities such as corpora-
tions, why is it reluctant to grant the same protective
status to living, high-functioning beings like NHPs?

The legal personhood movement lacks political pres-
ence, funding, and media coverage to realize its objec-
tive in the near future. However, it is slowly attracting
attention to its cause, especially in younger, more pro-
gressive individuals. The repercussions of the legal per-
sonhood movement, however morally correct, could be
devastating for biomedical researchers and pharmaceu-
ticals companies who are reliant on NHP testing.18,19

There is resistance to the legal personhood movement
in the researcher community. For example, the Society
for Neuroscience actively recruits members to “continue
the collaboration to rebut legal arguments for the ‘per-
sonhood’ of animals.”20

The legal personhood movement should not be
taken lightly. It was just under 200 years ago that
owning a human slave was an accepted social norm.21

Barely 100 years ago, women did not have the right to
vote.22 50 years ago, homosexuality was a crime pun-
ishable by imprisonment.23 These historical facts are
viewed with bewilderment and embarrassment at how
contemporaries of the times neglected fundamental hu-
man rights. Will today’s society be perceived in the
same way given its treatment of sentient animals?

In search of alternatives

No experimental model to date can fully substitute the
structural complexity or functional integration of organ
systems as those found in laboratory animals. However,
this may be slowly changing. Recent advances in bi-
ological microelectromechanical systems have made it
possible to build multi-channel three-dimensional mi-
crofluidic culture devices that emulate the microarchi-
tecture and mechanics of living human organs.24 This
revolutionary system is known as “Human Organs-on-
Chips”. While still in its infancy, it aims to replace an-
imal testing altogether.25 Human Organs-on-Chips are
an example of humanity’s ingenuity and our collective
effort to replace animal testing with reliable and repro-
ducible alternatives. Perhaps the most commonly used
in vitro alternative is the animal cell culture that has ef-
fectively reduced, but not replaced, the use of living an-
imals in research.26,27 Cell cultures are slowly evolving

into three-dimensional and four-dimensional systems by
using guiding scaffolds or three-dimensional printers
to stack cultured cells into designed structures. This
help researchers better understand cellular behaviour
under physiological and pathological conditions.28 An-
other alternative is computational modelling, where ad-
vanced algorithms are used to simulate human physi-
ology. Such in silico (computational) models have al-
ready been used to predict the clinical risk of experi-
mental drugs with greater accuracy than animal mod-
els.29

Conclusion

Experimentation on NHPs remains controversial. This
commentary offers an evidence-based exploration into
the moral status of NHPs in biomedical research in the
context of the corresponding legal personhood argu-
ment. While some may disagree with the perspectives
presented herein, the moral justification for animal ex-
perimentation should be revisited at a systematic and
institutional level. Legality is not necessarily equivalent
to morality.
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