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Simple Summary: This paper explores the ways in which biomedical research that
uses nonhuman animal subjects generates financial profits and gains for humans who are
associated with the industry. Research establishments, scientists, regulators and persons that
inspect laboratories for compliance, those associated with granting licences, companies that
sell nonhuman animal subjects and that supply equipment for the research, and corporations
that market the resulting products are among those that benefit financially. These profits are
rarely discussed—they seem to be camouflaged by the focus of the moral convention that
assumes that human health-related needs prevail over those of the nonhuman animals who
are so used. The paper concludes by calling for an end to the denigration of nonhuman
animals as experimental subjects who can be used as commodities for profit-maximisation
and as tools in experiments for human health benefits.

Abstract: Each year millions of nonhuman animals suffer in biomedical experiments
for human health benefits. Clinical ethics demand that nonhuman animals are used in
the development of pharmaceuticals and vaccines. Nonhuman animals are also used for
fundamental biomedical research. Biomedical research that uses nonhuman animals is
big business but the financial gains are generally occluded. This paper explores how
such research generates profits and gains for those associated with the industry. Research
establishments, scientists, laboratories, companies that sell nonhuman animal subjects, that
supply equipment for the research, and corporations that market the resulting products
are among those that benefit financially. Given the complex articulation of ethical codes,
enormous corporate profits that are secured and personal returns that are made, the accepted
moral legitimacy of such experiments is compromised. In order to address this, within
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the confines of the moral orthodoxy, more could to be done to ensure transparency and
to extricate the vested financial interests from the human health benefits. But such a
determination would not address the fundamental issues that should be at the heart of
human actions in respect of the nonhuman animals who are used in experiments. The paper
concludes with such an address by calling for an end to the denigration of nonhuman animals
as experimental subjects who can be used as commodities for profit-maximisation and as
tools in experiments for human health benefits, and the implementation of a more inclusive
ethic that is informed by universal concern about the suffering of and compassion for all
oppressed beings.

Keywords: anthropocentric; biomedical; business; ethics; experiments; nonhuman
animals; profits

1. Introduction

The globally-prominent current neoliberal form of governance reduces everything and everyone to a
commodity [1]. David Harvey comments that neoliberalization “has meant, in short, the financialization
of everything” [2] (p. 3). Based in cutting public expenditure whilst increasing privatisation and
entrenching decentralisation, neoliberal economics have transformed the provision of services including
those associated with human health [3]. The increasing commodification of human health provision is
based in the “alleged virtues of the untrammelled market, business culture and entrepreneurship” [4]
(p. 24) and this market-based, profit-driven approach is central to all elements of human healthcare [5],
including that which involves the use of nonhuman animal subjects in biomedical research [5]. Utility,
profit and wealth undoubtedly influence choices made about nonhuman animal biomedical research [6]
because experimenting on nonhuman animals is big business [7]. For example, the research and
development of medicines for the pharmaceuticals industry is largely based in the use of nonhuman
animal subjects [8]. Reports suggest that testing a potential medicine can involve the use of up to 800
nonhuman animals at a financial cost of over US$6 million [9]. The nonhuman animals used and the
money spent are clearly thought to be worth it by the pharmaceuticals industry; worldwide the industry
is worth US$300 billion, with an anticipated rise to US$400 billion within three years [10]. In this paper
I centre on the profits that are made from the nonhuman animal subjects who are used in such research. I
do this in order to call into question the often purely ethical rationale that is invoked to justify the use of
nonhuman animals in biomedical research. I draw on Robert Garner’s [11] work on the moral orthodoxy
to explore the pretext for the use of nonhuman animal beings for human health benefits. Research that
uses nonhuman animals for experiments and testing is considered to be a moral issue in a number of
countries. For example, in the European Union (EU) the use of nonhuman animals for research and
testing of cosmetics is considered to be unwarranted and unethical and thus is illegal [12], whereas the
use of nonhuman animal subjects in biomedical research is considered to be warranted and ethical if
it conforms to the legal requirements [13]. The legal position, and associated moral orthodoxy, gives
primacy to human-health related medical science. This primacy is found, as well, in public attitudes.
There is more public acceptance of experiments that use nonhuman animal subjects if the experiments
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have human health objectives [14]. Because I challenge the ethics of the use of nonhuman animals in
biomedical science, which is given ethical primacy, I seek to confront the assumption about the ethical
legitimacy of the use of nonhuman animal experiments across the board.

In order to achieve my aims I begin with an exploration of the profit-led agenda that pervades the
human concern for human health. Clinical ethics demand that nonhuman animals are first in line
for much human-centred biomedical research and development, and in challenging the assumptions
contained in such ethical codes I explore how the annual use of millions of nonhuman animals
in biomedical research generates profits and gains for those associated with the nonhuman animal
experiment industry. These profits are rarely discussed—they seem to be camouflaged by the focus of
the moral convention that assumes that human health-related needs prevail over those of the nonhuman
animals who are so used. Gains and profits are generated for those associated with the nonhuman animal
biomedical research industry. Research establishments, scientists, technicians and other professionals
who work in laboratories, regulators and persons who inspect laboratories for compliance, those
associated with granting licences, companies from which nonhuman animal subjects are bought and
that supply the equipment for the research, and corporations that sell the resulting pharmaceuticals and
procedures are just some of those that benefit financially from the research. But required partiality to
human health benefits and the claim that biomedical experiments that use nonhuman animal subjects
are ethical because they conform to required clinical ethical codes and conventions conceal these
revenues. I conclude that even this anthropocentric form of ethics is compromised by the prominence of
profit-making for the industry and the gains that are made by researchers who use nonhuman animals in
biomedical experiments.

2. Human Health and the Neoliberal Agenda

In this current phase of modernity, which Zygmunt Bauman characterises as “a contraption attempting
to make life with fear liveable” [15] (p. 6), our fear of the unknown is eased by hope. In the case of
human illness our anxious lives are made more bearable by the hope that we can predict and control
a range of diseases and conditions. An inevitable consequence of the hyper-visibility of human health
risks is that we feel threatened by an increasing range of maladies [16] (p. 50) even though human
health has generally improved [17]. Our anxieties persist because we cannot eradicate the current array
of human diseases and, even if we could, human movement across the globe has led to the resurgence
of older infectious diseases and the development of newer ones [18] (p. 8). Furthermore, the spread
of new strains of contagious diseases [such as pandemic influenza and Ebola] has resulted in additional
worries about the development of conditions that might be resistant to known treatments [16]. Our
health anxieties are exacerbated by developments in genetic research, which enable predictions to be
made about our individual probability of developing specific genetic conditions [19]. Although this
“era of personal genomics” [20] means that predictive and precision medicine and treatments can be
used, such predictions can induce fear in those of us who are told that we hold the genetic markers
of a dreaded disease [21]. In this “age that is guided by science” [22] (p. 15) we hope that scientific
research and expert systems [23] (p. 115) will help us stave off feared and unwanted threats to our
health. This dependence on medicine is exacerbated by our fear of ageing and death, which have
become medicalised processes [24]. Atul Gawandi observes that “Lacking a coherent view of how
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people might live successfully all the way to their very end we have allowed our fates to be controlled by
the imperatives of medicine, technology, and strangers” [24] (p. 8). We have a great deal of confidence
in medicine [25] and undoubtedly human health has improved as a result of medical innovations. But
scientific breakthroughs have not given us unconstrained control over our health futures, though the
calculation of the probability of a health hazard occurring is “the next best thing to (alas unattainable)
certainty” [15] (p. 10).

Our concern about our health is evidenced by the amount we spend every year on human health care.
Health care is big business. For example, the USA is reported to have the highest health spending in
the world, in 2012 equivalent to nearly 18 percent of its Gross Domestic Product (GDP) [26]. In the
UK the corresponding figure was 9.6 percent of GDP [26]. Increased health spending is said to deliver
better services to humans who are in need of those services. In the UK, health provision is claimed to
be “continuously evolving with the aim to deliver improved services to patients” [27] (p. 11). But this
“continuously evolving” system comprises a mix of market and non-market sectors [27]. Like in the
USA [28] (p. 14), health care in the UK is characterised by “medical neoliberalism”, which is based
in individual responsibility for health and the notion that private providers in the market sector offer
medical services that are of higher quality than those provided by the non-market sector [29]. So, along
with welfare, education and social security, the focus of health care is on free markets and free trade [26]
(p. 14). Free market delivery mechanisms (which are the professed health care reforms we are familiar
with hearing about in the UK) centre in a for-profit system [29] (p. 83). This neoliberal for-profit health
care system means that a growing share of the global spending on health care, amounting to over US$5
trillion, is being shifted from the public to the private sector [30]. Elemental to this is the medicalisation
of an increasing range of human conditions, to which pharmaceutical companies respond by charging
high prices for an increasing range of drugs [31] (p. 24). But those who are least in a position to pay are
often those who are in most need of health care, for example the oldest and the youngest citizens, those
who live with chronic illness or disabilities, and those who are living in poverty [30]. Even in the wealthy
USA, high prices are making health care too expensive for many [32]. Dr. Pamela Hartzband and Dr.
Jerome Groopman lament, “Patients are no longer patients, but rather customers or consumers” [33]
(p. 102).

There is a lot of money to be made out of the customers and consumers of services and products for
human health and, where there is little money to be made pharmaceutical companies, for example, are
less likely to innovate [34]. The desire to maximise profits has been pointed out in current news media
reports about the Ebola virus. In Guinea, Liberia and Sierra Leone there have been a total of 26,044
“confirmed, probable and suspected cases” of Ebola and at least 10,808 people in those countries have
been killed by the virus [35]. In Europe there have been two reported cases (one in Spain and one in
the UK) and in the USA there have been four cases of Ebola, and one reported death [35]. At the time
of writing there is no vaccine against the virus [36]. Erica Etelson [37] suggests a reason for this. She
refers to Margaret Chan’s (Director of the World Health Organization) assertion that the pharmaceutical
industry’s failure to develop a vaccine up to now is because “A profit-driven industry does not invest in
products for markets that cannot pay” [37]. Etelson [37] infers that, had the Ebola virus been detected
in the USA sooner, a vaccine would already be available. She concludes that “Big Pharma’s greed
isn’t some kind of aberration; it’s an inherent feature of free-market capitalism: A capitalist system,
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by design, puts profits over people” [37]. This emphasis encourages a perspective on “benefits” that is
oriented towards benefits as profits rather than on benefits as improvements to human health [31].

This is a disgrace, but it is not the only disgrace. This free-market health system ensures that the
human health industry not only redefines benefits as profits and promotes profits over human beings, it
makes profits from the use of nonhuman animals. These financial profits and gains are often occluded by
the focus on the human health benefits that are purported to make such experiments ethically justifiable.

3. Research Ethics and Biomedical Experiments

The sought after utopian future based in the human ability to prevail over our bodily limitations [38]
is based in a commodified, dystopian past, present and likely future of misery and suffering for millions
of nonhuman animals who are used in biomedical experiments [16]. However, this cost to nonhuman
animals is considered to be warranted if the human health benefits that ensue are important enough to
justify the suffering caused [11]. P. Michael Conn and James V. Parker argue that “virtually every major
medical advance of the last century is due, in part, to research with animals” [39] (p. 158). The human
health benefits are summarised by Professor Robert Winston on the UK-based Understanding Animal
Research (UAR) alliance website [40]. He states that, “Animal research has advanced the treatment
of infections, helped with immunisation, improved cancer treatment and has had a major impact on
managing heart disease, brain disorders, arthritis and transplantation” [40]. In addition, UAR announces
a range of future human health possibilities that could result from such experiments, such as the treatment
of chronic diseases [41]. Although there is no legal requirement for nonhuman animals to be used for
fundamental biomedical research there is a legal requirement for nonhuman animal subjects to be used in
the development and testing of medicinal drugs and vaccines [42] which, the Association of the British
Pharmaceutical Industry among others declares, is “to ensure patient safety” [43]. This form of human
protection was defined in the Nuremberg Code.

The Nuremberg Code, which has served as a foundation for ethics in clinical research, comprises
a series of research ethics principles for human experimentation that were drafted at the end of the
Doctor’s trial in Germany in 1947 [44]. It is in Item 3 of the code that reference is made to nonhuman
animals. This item states that an experiment that uses humans “should be so designed and based on
the results of animal experimentation and a knowledge of the natural history of the disease or other
problem under study, that the anticipated results will justify the performance of the experiment” [45].
Further protocols have followed, such as the Helsinki Declaration, which reinforce the requirement that
nonhuman animal experiments should precede human experiments [46]. This requirement is repeated in
national and international laws, codes, and declarations. Such protocols are designed to protect against
human experimentation atrocities like the Tuskegee Syphilis Study, Human Radiation Experiments in
America, Nazi Experiments in Germany, and the compulsory sterilization programme in India [47].
But such atrocities continued and persist. For example, the Tuskegee Syphilis Study continued until
1972 and, in terms of current practices, Mohammed Imran and colleagues observe that “Still unethical
studies are found in developing countries. Studies such as experimental anticancer drugs in 24 cancer
patients without adequate prior animal testing and informed consent in Kerala” [47] (p. 203). The
lack of informed consent is shameful, dangerous, and unethical. Leaving aside, for a moment, the
ethical issues associated with using nonhuman animal subjects in such experiments, there is no consensus
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about the adequacy of protection that is offered to humans by the prior testing of drugs on nonhuman
animal subjects.

The claims that biomedical experiments that use nonhuman animals protect humans are contentious.
Although a 2011 poll of nearly 1000 biomedical scientists undertaken by Daniel Cressey (for the journal
Nature) found that more than 90 percent “agreed that the use of animals in research is essential” [48],
alternative scientific opinions identify problems, and indeed risks, associated with the prediction of
human health outcomes on the basis of nonhuman animal experiments [49]. Probably the most obvious
example is that of the drug Thalidomide, which was first prescribed to pregnant women in the 1950s
to alleviate nausea. The drug led to devastating foetal effects in humans. After it was withdrawn tests
in pregnant mice, rats, and guinea pigs led to no negative foetal effects, though testing in New Zealand
white rabbits led to similar devastating foetal effects as found in humans [50] (p. 125). Another reported
problem lies in the effective treatments for humans that would not be available if nonhuman animal tests
were relied upon [7]. For example, some cancer drugs that are used as effective treatments for human
cancers were ineffective in treating cancer in mice [7] (p. 17). Concerns have also been raised about the
scientific rigour of some experiments. For example, Pandora Pound and her colleagues argue that many
studies that use nonhuman animals are of “poor methodological quality” [51] (p. 517) which means that
the research is “wasted because it is poorly conducted and not evaluated through systematic reviews” [51]
(p. 514). Ray Greek and colleagues conclude that “the requirements for animal testing found in the
Nuremberg Code were based on scientifically outdated principles, compromised by people with a vested
interest in animal experimentation, serve no useful function, increase the cost of drug development, and
prevent otherwise safe and efficacious drugs and therapies from being implemented” [52] (p. 1). As we
have seen, Michael Conn and Parker disagree [39] (p. 158). This is a vital difference of scientific opinion
but the fundamental issue is not the efficacy of the use of nonhuman animal subjects in biomedical
experiments it is the ethical legitimacy of nonhuman animal experimentation [5].

The assertion that prior testing on nonhuman animals has ethical legitimacy is doubted by many,
including doctors [53] and patients [54]. For example, a study in Sweden [54] suggests that although
many researchers support nonhuman animal biomedical research broader support for such research is
not shared to an equal degree with human patients, who are the intended end-users and beneficiaries
of such research. This leads the authors, Malin Masterton and colleagues, to advise that “The moral
basis for using animals in research needs to be further discussed by all stakeholders” [54] (p. 24). The
overlooked stakeholders, the nonhuman animals who are used in biomedical research, do not have a
voice. We cannot deny that Jacques Derrida is right; nonhuman animals do suffer [55] (p. 28) and
ethical consideration of their suffering should have no prior limits or constraints [56]. In what remains
of this paper I offer a challenge to the anthropocentric ethics that permits nonhuman animal experiments
to take place by bringing to light the profits and gains made by those who are associated with the industry,
profits that are camouflaged by the position that human-health needs prevail over the wellbeing of the
nonhuman animal subjects who are so used. Ultimately I challenge the ethical legitimacy of the use of
nonhuman animal subjects in biomedical research.
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4. Nonhuman Animals, Ethics and Biomedical Experiments

A conservative estimate puts the number of living vertebrate nonhuman animals who are used
annually in experiments worldwide at 115.3 million [57] (p. 327). The majority of countries (79%)
do not publish statistics so it is difficult to obtain accurate data [57] (p. 327). For example the
People’s Republic of China, Egypt, Iran, India, and Thailand do not provide statistics about the number
of nonhuman animals they use. However, on the evidence available Katy Taylor and her colleagues
estimate that the United States, Japan, China, Australia, France, Canada, United Kingdom, Germany,
Taiwan and Brazil use the highest numbers [57] (p. 327). The figures for most countries cover mainly
vertebrate nonhuman animals (who are considered to feel pain); there are many more invertebrates [58]
(and some vertebrates) who are not included in the statistics as they are not considered to be “animals”
for purposes of “protection” [59]. For example, according to the USA Department of Agriculture,
Animal and Plant Health Inspection Service, in the Fiscal Year 2010 over 1.13 million nonhuman
animals were used in experiments in the USA [60] but the USA Federal Animal Welfare Act excludes
“cold-blooded” nonhuman animals and rats, mice, birds, reptiles, amphibians, and nonhuman animals
used in agricultural experiments. Rats and mice comprise the overwhelming majority of all laboratory
subjects used [61]. The figure of 11.5 million nonhuman animals who were used in experiments in
the European Union (EU) in 2011 [62], does include mice and rats but, with the exception of some
cephalopods, does not include invertebrate species. As in many other countries the EU statistics
also exclude “the maintenance of breeding genetically modified . . . animals, animals killed solely to
provide tissue, “surplus” conventional animals bred but then killed, and animals exploited in behavioural
research, including the marking of “wild” fish” [63]. In 2013 over four million of the stated total number
of nonhuman animal subjects used in the EU were used in experiments in the UK (4,017,758 nonhuman
animals used in 4,121,582 experiments) an increase of 0.3 percent (+11,600 procedures) on the previous
year [64]. Again most invertebrate species were excluded from this figure. The UAR acknowledges that
for the UK “The number of animals used in research has risen in recent years” but, the organisation
suggests, “This is for a variety of reasons, not least because more research is being carried out to
understand, prevent and treat human and animal diseases, and to protect the environment” [65]. Although
statistical data provide a measure of the quantitative scale of the pain and suffering caused, such data do
not call attention to the experiences of suffering of individuals [66] and thus can serve to distance us from
understanding the lived experiences of individual nonhuman animal subjects who are used in biomedical
research [67]. Individual nonhuman animals are subjected to “procedures against their own individual
interests, including those that involve the deliberate infliction of suffering, harm, and/or death” [63].

Nonhuman animal subjects are used in both biomedical and non-biomedical research.
Non-biomedical research includes experiments to determine the effects and safety of a range of products,
processes, and events such as those associated with warfare, accidental damage, food processing
and cosmetic enhancements [57]. The distinction “biomedical” and “non-biomedical” is important,
notwithstanding how ambiguous it might be, in terms of industry justifications and public views about
the veracity of nonhuman animal experiments. Regarding public support, it is usually reported that
there is less support for research that uses nonhuman animals if the research is not seen as necessary for
human health benefits. For example, a 2012 Ipsos/Mori poll in the UK revealed that 66 percent of those
who conditionally support experiments that use nonhuman animals only do so if the experiments are for
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medical research purposes “where there is no alternative” [68] (p. 7). This is because (at least some)
nonhuman animals are considered to have moral standing [11].

A being has moral standing if she or he can be morally wronged [69]. Possession of moral standing
means that the being concerned should be given moral consideration. There is considerable discussion
about the source of moral standing [69] and the foundations are complex and nuanced. It is not possible
to do justice to the discussion here. However what is clear, fundamentally, is that all humans have moral
standing and have equal moral standing, which means that often we hear what Richard J. Arneson refers
to as “platitudinous statements” [70] (p. 103) that humans should not be subjected to discrimination.
Platitudinous because, despite there being equal moral standing among all humans, many humans and
groups of humans are subjected to discrimination. In contrast, for nonhuman animals discrimination
is permitted and required, even where their moral standing is recognised. A continuum of recognition
of the moral standing of nonhuman animals which draws out the differences has been developed by
Garner [11]. At one end of this continuum is the idea that nonhuman animals have no moral standing
because, for example, they are deemed to lack sentiency. In the centre of the continuum is the current
moral orthodoxy, which summarizes the existing UK position on the moral standing of “protected”
nonhuman animals. Garner explains that under the terms of the “moral orthodoxy” it is expected that
the interest that nonhuman animals have in not suffering can be overridden for what is considered to the
greater good of humans [11] (p. 15). At the other end of the continuum there are challenges to both
the granting of no moral standing to nonhuman animals and to the moral orthodoxy because at this end
nonhuman animals are granted moral equality with humans [11] (p. 18).

The current moral orthodoxy is entrenched in biomedical research as “it is widely held that partiality
to human interests is not only defensible, but obligatory” [71] (p. 245). Although many biomedical
researchers seek to fulfil the moral imperative of the 3Rs (replacement, reduction, and refinement)
and aspire to eliminate the use of nonhuman animal subjects [57], harm to nonhuman animal subjects
in laboratories “is counted as a small thing in comparison with the research work undertaken” [63]
(p. 67). The required partiality to human interests is based in the widely held view that nonhuman
animals have some moral status but that humans are morally superior. This serves to support the
claim that biomedical research that uses nonhuman animal subjects and which conforms to the legal
requirements is unquestionably ethical. But much of the research that goes on in the biomedical sphere
is morally illegitimate even within the limitations of the moral orthodoxy [11]. The moral legitimacy is
compromised by the profit-making nonhuman animal experiment industry and the gains that are made
by researchers who use nonhuman animals in biomedical research.

5. Research Funding

Biomedical research is funded by governments, private companies and organisations, and by
donations from individuals and charities. In the UK, biomedical research receives millions of pounds of
government funding. For example, in 2012 the UK Government announced “the Biomedical Catalyst
. . . .an integrated £180m funding programme to support the development of innovative solutions to
healthcare challenges by both SMEs (Small and Medium-Sized Enterprises) and academics across the
UK” [72] (p. 15). Private awards and grants augment the amount that is available for such research. In
the UK the biggest investor is the pharmaceutical industry, which spends £12 million a day on such work,
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representing 70 percent of the total funds [73] (p. 5). Much of this money is directed to experiments
that use nonhuman animal subjects. Charitable donations make additional and significant contributions
to the funding of such experiments. Out of a total income of £214 million for 2009/10 the British Heart
Foundation allocated £48.4 million to the funding of research that involved nonhuman animals [74]. In
the same year the UK Alzheimer’s Society assigned £700,000 of its annual income of £58.7million to
such work and in 2010 Parkinson’s UK apportioned £8 million of its total income of £21million [74].
A spokesperson for the charity Cancer Research UK commented that “We have strict ethical policies
in relation to animals and follow rigorous government guidelines to ensure that animals are only used
where there’s no alternative” [74]. Cancer Research UK allocated £334 million of its annual 2009/10
income of £446 million [74]—that is nearly twice as much as the UK government set aside in 2012 for
its “Biomedical Catalyst” [72] (p. 15).

The costs of biomedical research and development are escalating [75]. Much of the money
available is used to fund a range of organisations that undertake nonhuman animal based biomedical
research. A great deal of such research is carried out in universities. Universities in the UK are
part of an “academic political economy” that is characterized by decreasing government funding so
“the application of corporate business practice in universities has been widespread, to ensure their
survival” [76] (p. 293). Although 24 of the 64 projects that are receiving funds from the “Biomedical
Catalyst” are university-led [72] (p. 15), funding from private organisations outstrips that secured
from government sources so gaining external funding, (such as from the pharmaceutical industry
and charitable donations) is crucial. Principal biomedical research universities in the UK, such as
Edinburgh, Oxford and Cambridge, devote vast sums of money to research that uses nonhuman
animal experiments [77]. There is a greater sum of federal funding in the USA. According to the
People for the Ethical Treatment of Animals (PETA) [78] the USA National Institute of Health (NIH)
allocates 40 percent of its annual research budget to research that uses nonhuman animal subjects.
Using this figure they calculate that NIH spent more than $16 billion on such experiments in 2010
alone [78]. Substantial annual increases in health-related research and development funds are demanded
by biomedical researchers who argue that such increases are “essential to maintaining our momentum of
progress in the battle against disease” [75]. Similar demands are being made in the UK and across the
world. But the “battle against disease” is not the only awaited feature of the gaining of such funds.

Biomedical researchers in academia rely on grants to fund their research not only to fund research but
because securing a research grant enhances individual academic reputations and enhances the reputation
of the university at which they are employed [76]. Gaining research funding is a core component of
evaluations for promotion [79]. Jean Swingle Greek and Ray Greek argue that “Conducting animal
experiments is a convenient and highly effective way for these researchers to gain career prestige and
job security, and for the universities who employ them to obtain lucrative research grants. There is a
quid pro quo relationship between research institutions and those giving the grants” [7] (p. 25). In
biomedical research the paradigm of nonhuman animal experiments is the accepted pattern for research
and “Once a pattern of animal experimentation becomes the accepted mode of research in a particular
field”, Peter Singer notes “The process is self-reinforcing and difficult to break.” [80] (pp. 90–91).
There is more money available for research and development that involves the use of nonhuman animal
subjects than for research that explores alternatives. The search for alternatives is often based in the
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3Rs, first advanced by W. M. S. Russell and R. L. Burch in 1959 [63] (p. 43). Although the UK
government makes funds available for work on alternatives [81] (p. 27) it stresses that it “recognises
that the carefully regulated use of animals plays an essential role in scientific research, particularly in
ensuring new medicines are safe and effective” [72] (p. 40). Humane Society International states that
“For 2011/2012, the government gave just £5.46 million to the National Centre for the Replacement,
Refinement and Reduction of Animals in Research, with roughly one-third spent on research to replace
animals. This is compared to an overall annual UK science budget of £4.6 billion” [82]. Consequently,
individuals and corporate bodies who “have career advancement, prestige, and the bottom line to look
after, protect the animal experimentation industry under the guise of protecting human health” [7] (p. 24).

6. The Business “Animal Model”

The UK pharmaceutical industry alone invests vast sums of money in research and development.
Across the EU in 2010 the pharmaceutical industry invested C27 billion in these activities [73] (p. 5).
The UK pharmaceutical industry reports that 37 percent of current sales return is spent on research
and development [73] (p. 5). When we recall that the UK industry spends £27 million daily on such
work (see above) we gain an insight into the scale of their total sales return. An indication of the
profits made from pharmaceuticals can be gleaned from individual company returns. For example,
the UK-based pharmaceuticals company GlaxoSmithKline reported a pre-tax profit of £548 million for
the three months to the end of September 2014 which, although considerably down from the figure of
£1.4 billion for the same period in 2013, was reported to be better than expected [83]. Shareholders
benefitted as “shares rose 4% after its third-quarter results beat expectations and it pledged to return an
additional £4bn to shareholders via a special share scheme” [83]. Much of the research and development
undertaken by GlaxoSmithKline involves experiments that use nonhuman animal subjects. Although
the company does not provide the statistics it is evident that nonhuman animals subjects are used as it
reports that the number used in 2013 was down by 10% on that for 2012 [84]. Additionally, the company
argues that “Animal testing is not the cheap option—our animals are fed, housed and looked after by
qualified professionals throughout their lives. A veterinarian is also on site or on call 24 h a day, seven
days a week” [84]. In the UK, veterinary practitioners and Named Animal Care and Welfare Officers
(NACWOs) are employed in laboratories where nonhuman animal subjects are used in experiments [67].
Their role is to recognise and monitor the suffering of nonhuman animals in the laboratory with a view
to improving their welfare [85]. This brings me to the money that can be made by those who sustain the
use of nonhuman animals in biomedical experiments.

With at least 115.3 million nonhuman subjects used in experiments across the world every year
there is a great deal of money to be made out of the breeding and selling of nonhuman animals to
laboratories. Charles River is one of the suppliers of nonhuman animals to the global industry. The
list of nonhuman animals the company supplies is extensive. Mice and rats are used in vast numbers
in biomedical experiments, not least because they are thought to react to medication in similar ways to
humans [86] and because they are relatively inexpensive to buy [87]. A three week old Swiss pigmented
mouse, who is marketed as being “for general purpose”, is sold by Charles River for US$10.10 [if he is
male] and for US$10.95 (if she is female) [88]. The “genetically engineered” mouse who is sold under
the label 11BHSD2 is bred in the USA and is promoted by Charles River as being “Ideal for cardiac
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hypertrophy, heart failure” [88]. Depending on “types” and age an individual mouse costs between $32
and $181, with additional charges of $10 for each additional week of age [88]. In 2013 the company’s
total revenue was US$1.17 billion [89]. Rats and mice who are bred for use in the laboratory have been
subjected to decades of selective breeding [90] (p. 22), and the genetic “engineering” of nonhuman
animals to match the needs of researchers who focus on specific conditions is now mainstream. When
such genetically modified nonhuman animals were developed and began to be sold as commodities on
the market substantial profits were made by the humans and businesses involved. Huge profits continue
to be made. The most familiar example is OncoMouser, a transgenic mouse who was developed in
1984 by Harvard to have a predisposition to cancer. The comprehensive commodification of the mice is
evidenced by the news that OncoMouser was named “Product of the Year” in 1988 by Fortune [91]. Not
a mouse, a “product”. A great deal of money continues to be made out of the mice. Du Pont, the company
that subsequently owned the patent for these living beings, imposed “hefty fees and restrictions” on the
use of OncoMouser [92]. The patent for OncoMouser remains in dispute. Douglas Hanahan and
colleagues argue that “Such use of technology patents as end products to generate revenue, rather than as
means to develop products, is a socially controversial if not uncommon business practice that is applied
to research tools in biology and medicine” [92] (p. 2268).

Laboratories that use nonhuman animal subjects as experimental tools need to buy a range of
equipment to facilitate the experiments and to attend to the welfare of the nonhuman animals involved.
As we have seen, GlaxoSmithKline remarks on the heavy financial costs of the additional resources that
are required for its nonhuman animal biomedical experimentation programme. GlaxoSmithKline makes
vast profits while at the same time providing paid employment for related employees and enabling
profits to be made by companies that supply them with the nonhuman animals and the equipment
they use. Paradoxically, policies aimed at improving the welfare of nonhuman animals who are used
in laboratories have the potential for increasing the profits of suppliers as laboratory equipment must
conform to statutory requirements [5]. The equipment that is used in such research includes that which
is associated with housing, feeding, experimenting on and the killing of nonhuman animal subjects, The
catalogues of suppliers include advertisements for cages, restraints and guillotines. The Canada-based
company Lomir Biomedical is a supplier of a range of equipment for such research. The company
markets a variety of products and strives to invent new ones that can be marketed as responding to the
changing needs of biomedical scientists. For example, the company states that it has “identified a need
for a range of undershirts for laboratory animals as scientific procedures become much more refined.
Undershirts are an effective means of securing electrodes, connectors, Fentanyl patches or any piece that
needs to be kept in contact with skin.” [93]. One dog undershirt costs either US$50.99 or US$54.11,
depending on how many are ordered [93]. The company has an annual revenue of US$4,695,040 [94].

The multi-million dollar industry in nonhuman animal experiments is thriving [7]. Those who
supply nonhuman animals to research laboratories, along with the apparatus needed to house, feed,
and experiment on nonhuman animal subjects have a vested interest in sustaining the nonhuman animal
experiment paradigm [7]. The profits compromise the moral legitimacy of nonhuman animal biomedical
experiments even with the limited gaze of the moral orthodoxy.
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7. Conclusions

In this paper I have sought to examine the ways in which biomedical research that uses nonhuman
animal subjects generates financial profits and gains for humans who are associated with the industry.
My aims have been to make evident the often occluded economic benefits that are associated with
such research and, ultimately, to challenge the moral orthodoxy that permits nonhuman animal
experimentation to take place at all. The moral orthodoxy requires that biomedical experiments that use
protected nonhuman animals should conform to a cost-benefit analysis, where the benefits to humans
are deemed to be important enough to justify the costs (that is the suffering) to the nonhuman animal
subjects who are so used [11]. The human benefits that are considered to be important enough mainly
are associated with the advancement of knowledge and the development or toxicity testing of clinical
interventions [63]. Even in the current neoliberalised medical system that encourages a perspective on
“benefits” that is oriented towards benefits as profits rather than on benefits as improvements to human
health [31] the moral orthodoxy is not satisfied as the production of economic benefits is not important
enough for nonhuman animal suffering to take place under its terms.

The established paradigm on nonhuman animal biomedical experiments is based in the argument
that nonhuman animal experiments have utility because they have led to progress in the treatment of
human illnesses and offer safeguards in terms of patient safety. The moral orthodoxy is fulfilled by the
established paradigm if the legal requirements are adhered to and are satisfied. From this perspective the
financial benefits that accrue, and indeed the money that is spent in the first place, are side issues as the
main consequences of nonhuman animal biomedical experiments are the benefits to humans that ensue
by means of the development of new medicines or vaccines, improved diagnosis or better methods of
toxicity testing [8]. However, there is no consensus about this as there are those who argue that human
health does not benefit as humans are harmed by nonhuman animal biomedical experiments because
they cannot predict responses in humans [63]. From this perspective the money is not well-spent as
vested interest groups profit financially at the expense of human patients and thus the benefits are not
health-related, rather the benefits come in the form of the profits gained [7].

So, there is considerable doubt that some of what happens in the biomedical sphere is morally
legitimate even within the limitations of the moral orthodoxy [11]. Given the differences in opinion
about the efficacy of nonhuman animal experimentation and the complex articulation of ethical codes,
enormous corporate profits that are secured and personal returns that are made, the moral orthodoxy
is compromised. In order to address this, within the confines of the moral orthodoxy more could to
be done to extricate the vested financial interests from the human health benefits. The focus could
be on obligatory transparency and accuracy of numbers of nonhuman animals used, with a calculation
that includes all nonhuman animals who are used and who are squandered, a scrupulous analysis of the
effectiveness of nonhuman animal experiments and an openness about the financial profits that are made.
These determinations would make evident the efficacy, or not, of the use of nonhuman animal subjects
in biomedical experiments in tandem with the often occluded economic benefits that are associated with
such research. Given that nonhuman biomedical experiments are given ethical primacy within the narrow
scope of the moral orthodoxy, without such determinations the moral legitimacy of the use of nonhuman
animal subjects in all experiments will continue to be questioned. However, these determinations remain
restricted by an anthropocentric standpoint. They would not address the costs to the nonhuman animal
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subjects who are used in biomedical experiments because these costs would continue to be permitted
within the limitations of this anthropocentric moral orthodoxy.

I want to close with a challenge to the moral orthodoxy, a challenge that seeks to address the
fundamental issues that should be at the heart of human actions in respect of the nonhuman animals
who are used in experiments [67]. Such a challenge does not focus on the efficacy of experiments
or on transparency about numbers used and profits made, rather it centres on the implementation of
a more inclusive ethic that is informed by universal concern about the suffering of and compassion
for all oppressed beings [95]. This would affect a fundamental shift in the way we view nonhuman
animals, away from an anthropocentric approach to a way of looking at the world from the standpoint
of nonhuman animals with the goal of ending the denigration of nonhuman animals as experimental
subjects who can be used as commodities for profit-maximisation and as tools in experiments for human
health benefits. At the time of writing a petition (signed by 1.2 million people) has forced Ministers of
the European Parliament to debate a ban on nonhuman animal experimentation [96]. With the stated aim
of protecting humans and nonhuman animals, the petition demands legislation that will see the abolition
of “animal experimentation and instead makes compulsory the use—in biomedical and toxicological
research—of data directly relevant for the human species” [97]. Such a shift in legislation, and in the
allocation of funds, would affect moral progress by advancing the wellbeing of nonhuman animals,
well-being that is based in freedom from human-induced pain and suffering.

Acknowledgments

My thanks to four anonymous referees for their comments on an earlier draft of this paper.

Conflicts of Interest

The author declares no conflict of interest.

References and Notes

1. Verhaeghe, P. What about Me? The Struggle for Identity in a Market-Based Society;
Hedley-Prôle, Jane, Translator; Scribe: Victoria, Australia, 2014.

2. Harvey, D. A Brief History of Neoliberalism; Oxford University Press: Oxford, UK, 2007.
3. Berer, M. Editorial: Who has responsibility for health in a privatised health system? Reprod. Health

Matters 2010, 18, 4–12. [PubMed]
4. Smart, B. Postmodernity; SAGE: London, UK, 1993.
5. Peggs, K. Experiments, Animal Bodies and Human Values; Ashgate: Farnham, UK,

Forthcoming 2016.
6. Biomedical research is defined as “the broad area of science that involves the investigation of

the biological process and the causes of disease through careful experimentation, observation,
laboratory work, analysis, and testing”. In California Biomedical Research Association. Fact
Sheet: What is Biomedical Research? California Biomedical Research Association: Sacrmamento,
CA, USA.

http://www.ncbi.nlm.nih.gov/pubmed/21111346


Animals 2015, 5 637

7. Greek, J.S; Greek, R. What Will We Do if We Don’t Experiment on Animals? In Medical Research
for the Twenty-First Century; Trafford: Victoria, Canada, 2004.

8. For example, in the UK the pharmaceutical industry reports that it conducts or supports
approximately one third of the research that involves nonhuman animals. Most of this research is
devoted to “the development of new medicines or vaccines, improved diagnosis or better methods of
toxicity testing” [90] (p. 3). On average, this process takes between 10 and 15 years (p. 7). During
this time nonhuman animals are used in the “discovery and selection of potential new medicines”
(5%–15%),the “characterisation of promising candidate medicines” (60%–80%) and to “ensure
the safety of selected candidate” medicines (10%–20%) (Table 8.1 p. 135) in Nuffield Council
on Bioethics. The Ethics of Research Involving Animals; Nuffield Council on Bioethics: London,
UK, 2005.

9. The Baltimore Sun. Alternatives to Animal Testing Gaining Ground. The Baltimore Sun, 26
August 2010.

10. World Health Organization. Trade, Foreign Policy, Diplomacy and Health:
Pharmaceutical Industry. World Health Organization. Available online:
http://www.who.int/trade/glossary/story073/en/ (accessed on 20 January 2015).

11. Garner, R. Animal Ethics; Polity: Cambridge, UK, 2005.
12. European Commission Regulation (EC) No 1223/2009 of the European Parliament and of the

Council of 30 November 2009 on Cosmetic Products L 342. Off. J. Eur. Union 2009, 2009,
59–208.

13. European Commission Directive 2010/63/EU of the European Parliament and of The Council of 22
September 2010 on the protection of animals used for scientific purposes L 276. Off. J. Eur. Union
2010, 2010, 33–79.

14. Peggs, K. Transgenic animals, biomedical experiments and “progress”. J. Anim. Ethics 2013, 3,
41–56. [CrossRef]

15. Bauman, Z. Liquid Fear; Polity: Cambridge, UK, 2006.
16. Peggs, K. Risk, human health and the oppression of nonhuman animals: The development of

transgenic nonhuman animals for human use. Humanimalia J. Hum. Anim. Interface Stud. 2011,
2, 49–69.

17. Busfield, J. Pills, power, people: Sociological understandings of the pharmaceutical industry.
Sociology 2006, 2, 297–314. [CrossRef]

18. Turner, B. Social Fluids: Metaphors and meanings of society. Body Soc. 2003, 1, 1–10. [CrossRef]
19. Le Breton, D. Genetic fundamentalism or the cult of the gene. Body Soc. 2004, 4, 1–20. [CrossRef]
20. Blow, N. Genomics: The personal side of genomics. Nature 2007, 449, 627–630. [CrossRef]

[PubMed]
21. Ransohoff, D.F.; Khoury, M.J. Personal genomics: Information can be harmful. Eur. J.

Clin. Investig. 2010, 1, 64–68. [CrossRef] [PubMed]
22. Midgley, M. The Myths We Live By; Routledge: London, UK, 2004.
23. Giddens, A. Modernity and Self Identity; Polity: Cambridge, London, 1991.
24. Gawandi, A. Being Mortal: Illness, Medicine and What Matters in the End; Profile Books: London,

UK, 2014.

http://dx.doi.org/10.5406/janimalethics.3.1.0041
http://dx.doi.org/10.1177/0038038506062034
http://dx.doi.org/10.1177/1357034X030091001
http://dx.doi.org/10.1177/1357034X04047853
http://dx.doi.org/10.1038/449627a
http://www.ncbi.nlm.nih.gov/pubmed/17914399
http://dx.doi.org/10.1111/j.1365-2362.2009.02232.x
http://www.ncbi.nlm.nih.gov/pubmed/20055897


Animals 2015, 5 638

25. Hardwig, J. Medicalization and death. ewsl. Phil. Med. 2006, 1, 2–9.
26. The Guardian, Healthcare Spending around the World, Country by Country. The Guardian:

Data Blog. Available online: http://www.theguardian.com/news/datablog/2012/jun/30/healthcare-
spending-world-country (accessed on 30 June 2012).

27. Dobbins, C. Human Health Activities Industry Review: Full Report; Office for National Statistics:
London, UK, 2014.

28. Fisher, J.A. Medical Research For Higher: The Political Economy of Pharmaceutical Clinical
Trials; New Jersey and London Rutgers University Press: London, UK, 2009.

29. McGregor, S.L.T. Neoliberalism and Health Care. Int. J. Consum. Stud. Spec. Ed. Consum. Health
2001, 2, 82–89. [CrossRef]

30. Lister, J. Health Policy Reform—Global Health versus Private Profit; Libri Publishing: Farningdon,
UK, 2013.

31. Goldacre, B. Bad Pharma: How Medicine Is Broken, and How We Can Fix It; Fourth Estate:
London, UK, 2012.

32. Anderson, G.F.; Hussey, P.S.; Frogner, B.K.; Waters, H.R. Health spending in the United States and
the rest of the industrialized world. Health Aff. 2005, 24, 903–914. [CrossRef]

33. Hartzband, P.; Groopman, J. Money and the changing culture of medicine. N. Engl. J. Med. 2009,
360, 101–103. [CrossRef] [PubMed]

34. The World Health Organisation (WHO) has warned that the 21st century could herald
a “post-antibiotic era” in which “common infections and minor injuries can kill” (In
Givel, M. Modern Neoliberal Philanthropy: Motivations and Impact of Pfizer Pharmaceutical’s
Corporate Social Responsibility Campaign. Third World Q. 2013, 34, 171–182, p.ix.),
Despite these warnings the pharmaceutical companies are reported to be doing little
to address the lack of research into new antibiotics. A major reason for the lack
of resolve is that neoliberal governments pull pharmaceutical companies towards profit
maximization and antibiotics do not make super-profits. (See Boseley, S. Pay Big Pharma
to Solve Antibiotics Crisis Says UK Government Review. The Guardian, 14 May
2015. Available online: http://www.theguardian.com/society/2015/may/14/pay-big-pharma-solve-
antibiotics-crisis-uk-government-review-jim-oneill (accessed on 14 May 2015).) A recent UK
Government review advocates giving cash incentives of up to $3 billion to pharmaceutical
companies to develop new antibiotics. (See World Health Organisation. Antimicrobial Resistance:
Global Report on Surveillance; WHO: Geneva, Switzerland, 2014.).

35. World Health Organisation. Ebola Situation Report—22 April 2015 (Corrected on 23 April 2015).
Available online: http://apps.who.int/ebola/current-situation/ebola-situation-report-22-april-2015-0
(accessed on 24 April 2015).

36. Though the World Health Organisation reports that there is hope for a vaccine by the end of
2015 and trials are already underway. See World Health Organisation. Essential Medicines and
Health Products: Ebola Vaccines, Therapies, and Diagnostics. 17 March 2015. Available online:
http://www.who.int/medicines/emp_ebola_q_as/en/ (accessed on 27 April 2015).

37. Etelson, E. Why There’s no Ebola Vaccine. Truthout. Available online: http://truth-out.org/
opinion/item/28091-why-there-s-no-ebola-vaccine (accessed on 20 December 2014).

http://dx.doi.org/10.1111/j.1470-6431.2001.00183.x
http://dx.doi.org/10.1377/hlthaff.24.4.903
http://dx.doi.org/10.1056/NEJMp0806369
http://www.ncbi.nlm.nih.gov/pubmed/19129522


Animals 2015, 5 639

38. Turner, B.S. Culture, technologies and bodies: The technological utopia of living forever.
Sociol. Rev. 2007, 55, 19–36. [CrossRef]

39. Conn, P.M.; Parker, J.V. The Animals Research War; Palgrave Macmillan: New York, NY, USA, 2008.
40. UAR is an alliance of interested individuals, institutions and corporate bodies that promotes the use

of nonhuman animals in biomedical research. See [40].
41. Understanding Animal Research. Human Health. Understanding Animal Research. Available

online: http://www.understandinganimalresearch.org.uk/why/human-health (accessed on 19
November 2014).

42. Dr Hadwen Trust. What’s the problem? Dr Hadwen Trust. Available online:
http://www.drhadwentrust.org/about-us/whats-the-problem (accessed on 18 January 2015).

43. Association of the British Pharmaceutical Industry. In Animals and Medicines Research: Animal
Research for the Discovery and Development of New Medicines; ABPI: London, UK, 2011.

44. Ghooi, R.B. The Nuremberg Code: A Critique. Perspect. Clin. Res. 2011, 2, 72–76. [CrossRef]
[PubMed]

45. U.S. Department of Health & Human Services. The Nuremberg Code. U.S.
Department of Health & Human Services Archived Materials. Available online:
http://www.hhs.gov/ohrp/archive/nurcode.html (accessed on 7 November 2005).

46. The Helsinki Declaration states that “Medical research involving human subjects must conform
to generally accepted scientific principles, be based on a thorough knowledge of the scientific
literature, other relevant sources of information, and adequate laboratory and, as appropriate,
animal experimentation. The welfare of animals used for research must be respected.” See
World Medical Association. WMA Declaration of Helsinki—Ethical Principles for Medical
Research Involving Human Subjects. World Medical Association Policies. Available online:
http://www.wma.net/en/30publications/10policies/b3/index.html (accessed on 12 August 2014).

47. Imran, M.; Samad, S.; Mohammad Maaz, M.; Qadeer, A.; Kalam Najmi, A.; Aqil, M. Hippocratic
oath and conversion of ethico-regulatory aspects onto doctors as a physician, private individual and
a clinical investigator. J. Midlife Health 2013, 4, 203–209. [CrossRef] [PubMed]

48. Cressey, D. Animal research: Battle scars. Nature 2011, 470, 452–453. [CrossRef] [PubMed]
49. Greek, C.R.; Greek, J.S. Specious Science: How Genetics and Evolution Reveal Why Medical

Research on Animals Harms Humans; Continuum: New York, NY, USA and London, UK, 2002.
50. Bailey, J.; Knight, A.; Balcombe, J. The future of teratology research is in vitro. Biog. Amines

2005, 19, 97–145. [CrossRef]
51. Pound, P.; Ebrahim, S.; Sandercock, P.; Bracken, M.B.; Roberts, I. Where is the evidence that

animal research benefits humans? Br. Med. J. 2004, 328, 514–517. [CrossRef] [PubMed]
52. Greek, R.; Pippus, A.; Hansen, L.A. The Nuremberg Code subverts human health and safety by

requiring animal modeling. BMC Med. Ethics 2012, 13, 1–17. [CrossRef] [PubMed]
53. Doctors Against Animal Experiments: Germany. Doctors against Animal Experiments Germany.

Available online: http://www.aerzte-gegen-tierversuche.de/en/ (accessed on 17 January 2015).
54. Masterton, M.; Renberg, T.; Kälvemark Sporrong, S. Patients’ Attitudes Towards Animal Testing:

“To Conduct Research On Animals Is, I Suppose, A Necessary Evil”. BioSocieties 2014, 9, 24–41.
[CrossRef]

http://dx.doi.org/10.1111/j.1467-954X.2007.00690.x
http://dx.doi.org/10.4103/2229-3485.80371
http://www.ncbi.nlm.nih.gov/pubmed/21731859
http://dx.doi.org/10.4103/0976-7800.122232
http://www.ncbi.nlm.nih.gov/pubmed/24381460
http://dx.doi.org/10.1038/470452a
http://www.ncbi.nlm.nih.gov/pubmed/21350461
http://dx.doi.org/10.1163/1569391053722755
http://dx.doi.org/10.1136/bmj.328.7438.514
http://www.ncbi.nlm.nih.gov/pubmed/14988196
http://dx.doi.org/10.1186/1472-6939-13-16
http://www.ncbi.nlm.nih.gov/pubmed/22769234
http://dx.doi.org/10.1057/biosoc.2013.39


Animals 2015, 5 640

55. Derrida, J. The Animal That Therefore I Am; Fordham University Press: New York, NY, USA, 2008.
56. Even reporters in news media express some concern about this suffering, though admittedly they

do not usually question the anthropocentric ethical justification for that suffering. For example, an
article in The Times newspaper stated that “In a perfect world no product—neither cosmetic not
curative—would be tested in such a way as to cause distress to any creature. No one welcomes the
prospect of animal suffering. If, however, safety testing a new drug with the potential to save or
improve countless human lives necessitates some animal suffering, then it is clearly in the public
interest” (quoted in Peggs, K.; Smart, B. Suffering existence: Nonhuman animals and the question
of ethics. In Palgrave Handbook of Practical Animal Ethics; Linzey, A., Linzey, C., Eds.; Palgrave
Macmillan: Houndmills, UK, 2015; in press.).

57. Taylor, K.; Gordon, N.; Langley, G.; Higgins, W. Estimates of worldwide laboratory animal use in
2005. Altern. Lab. Anim. 2008, 36, 327–342. [PubMed]

58. The exclusion of most invertebrates rests in the notion that they do not feel pain (Garner, R.
Animal Ethics; Polity: Cambridge, UK, 2005.). In the EU invertebrate species cyclostomes and
cephalopods are now defined as being “animals” [63].

59. Peggs, K. Nonhuman animal experiments in the European Community: Human values and rational
choice. Soc. Anim. 2010, 18, 1–20.

60. United States Department of Agriculture. Annual Report Animal Usage by Fiscal Year. United
States Department of Agriculture. Available online: http://www.aphis.usda.gov/animal_welfare/
efoia/downloads/2010_Animals_Used_In_Research.pdf (accessed on 27 July 2011).

61. Goldberg, A.M. Use of Animals in Research: A Science-Society Controversy? The American
Perspective: Animal Welfare Issues. Altex: Alternat. Anim. Exp. 2002, 19, 137–139.

62. Commission to the Council and the European Parliament. In Seventh Report on the Statistics on
the Number of Animals Used for Experimental and other Scientific Purposes in the Member States
of the European Union; European Commission: Brussels, Belgium, 2013.

63. Working Group of the Oxford Centre for Animal Ethics. In Normalising the Unthinkable: The
Ethics of Using Animals in Research Oxford; Linzey, A., Linzey, C., Eds.; Oxford Centre for
Animal Ethics: Oxford, UK, 2015.

64. Home Office. Annual Statistics of Scientific Procedures on Living Animals. Great Britain 2013;
Home Office: London, UK, 2014.

65. Understanding Animal Research. Policy Overview. Understanding Animal Research. Available
online: http://www.understandinganimalresearch.org.uk/policy/policy-overview/ (accessed on 19
November 2012).

66. In the case of humans with chronic diseases, quantification often screens the individual stories
behind the statistics. See Casebeer, A.L.; Verhoef, M.J. Combining Qualitative and Quantitative
Research Methods: Considering the Possibilities for Enhancing the Study of Chronic Diseases.
Chronic Dis. Can. 1997, 18, 130–135. Available online: http://web.pdx.edu/„stipakb/download/
PA555/Qual-Quan3.htm (accessed on 28 April 2015).

67. Peggs, K.; Smart, B. Nonhuman Animal Suffering: Critical Pedagogy and Practical Animal.
Soc. Anim. 2015, in press.

http://www.ncbi.nlm.nih.gov/pubmed/18662096


Animals 2015, 5 641

68. 68 Ipsos/MORI. In Views on the Use of Animals in Scientific Research; Department for Business,
Innovation and Skills: London, UK, 2012.

69. Sytsma, J.; Machery, E. The Two Sources of Moral Standing. Rev. Philos. Psychol. 2012, 3,
303–324. [CrossRef]

70. Arneson, R.J. What, if Anything, Renders All Humans Morally Equal?; Jamieson, D., Ed.; Peter
Singer and His Critics: Oxford, UK, 1999; pp. 103–128.

71. Welchman, J. Xenografting, species loyalty, and human solidarity. J. Soc. Philos. 2003, 4,
244–255. [CrossRef]

72. Strategy for UK Life Sciences: One Year on; Her Majesty’s Government UK: London, UK, 2012.
73. Association of the British Pharmaceutical Industry. Animals and medicines research:

Animal research for the discovery and development of new medicines. Available online:
http://www.abpi.org.uk/our-work/library/medical-disease/Documents/ (accessed on 5 May 2014).

74. Wright, O. Animal Rights Group Declares War on Leading Health Charities. The Independent.
Available online: http://www.independent.co.uk/news/uk/home-news/animal-rights-group-
declares-war-on-leading-health-charities-2300281.html (accessed on 21 June 2011).

75. Mandel, G.H.; Vesell, E.S. From progress to regression: Biomedical research funding.
J. Clin. Investig. 2004, 114, 872–876. [CrossRef] [PubMed]

76. Batterbury, S.P.J. Tenure or permanent contracts in north american higher education? A critical
assessment. Policy Futur. Educ. 2008, 6, 286–297. [CrossRef]

77. Figures are difficult to come by but, based on a Freedom of Information request, the British Union
against Vivisection maintains that 25 percent of nonhuman animal subjects who were used in
scientific research in the UK in 2013 were subjected to experiments in six universities. See Ross, S.
Edinburgh Tops UK University Animal Testing Table. The Scotsman, 9 March 2015. Available
online: http://www.scotsman.com/news/environment/edinburgh-tops-uk-university-animal-
testing-table-1-3712990 (accessed on 28 April 2015).

78. People for the Ethical Treatement of Animals. More Than $16 Billion in Taxpayer Money
Wasted Annually on Animal Testing. People for the Ethical Treatement of Animals. Available
online: http://www.peta.org/features/16-billion-taxpayer-money-wasted-annually-animal-testing/
(accessed on 26 August 2014).

79. Schuster, J.H.; Finkelstein, M.J. The American Faculty: The Restructuring of Academic Work and
Careers; Johns Hopkins University Press: Baltimore, MD, USA, 2006.

80. Singer, P. Animal Libration, 2nd ed.; New York Review of Books: New York, NY, USA, 1990.
81. Department for Business, Innovation and Skills. In Strategy for UK Life Sciences; Department for

Business, Innovation and Skills: London, UK, 2011.
82. Humane Society International. As Home Office Statistics Show UK Animal Experiments at

Shocking 4.11 million, HSI Calls on Government to Increase Spend on Non-Animal Replacement
Techniques. Humane Society International. Available online: http://www.hsi.org/world/
united_kingdom/news/news/2013/07/home_office_stats_071613.html (accessed on 16 July 2013).

83. BBC News. GlaxoSmithKline shares up as profits beat forecasts. BBC News: Business. Available
online: http://www.bbc.co.uk/news/business-29726033 (accessed on 22 October 2014).

http://dx.doi.org/10.1007/s13164-012-0102-7
http://dx.doi.org/10.1111/1467-9833.00178
http://dx.doi.org/10.1172/JCI23245
http://www.ncbi.nlm.nih.gov/pubmed/15467821
http://dx.doi.org/10.2304/pfie.2008.6.3.286


Animals 2015, 5 642

84. GlaxoSmithKline. Frequently asked questions. GlaxoSmithKline plc: Our Use of
Animals. Available online: http://www.gsk.com/en-gb/research/our-use-of-animals/frequently-
asked-questions/ (accessed on 5 May 2015).

85. This “welfarist” or humane-treatment stance (Donaldson, S.; Kymlicka, W. Zoopolis: A Political
Theory of Animal Rights; Oxford University Press: Oxford, UK, 2011.) leaves unquestioned
fundamental issues that should be at the heart of human actions in respect of nonhuman animal
suffering in laboratories [67].

86. Birke, L. Feminism, Animals and Science: The Naming of the Shrew; Open University Press:
Buckingham, UK, 1994.

87. Engber, D. The Mouse Trap: The Dangers of Using One Lab Animal to Study Every Disease. Slate.
Available online: http://www.slate.com/articles/health_and_science/the_mouse_trap/2011/11/
lab_mice_are_they_limiting_our_understanding_of_human_disease_.html (accessed on 16
November 2011).

88. Charles River. Find a Model. Charles River. Available online: http://www.criver.com/find-a-model
(accessed on 27 August 2014).

89. Charles River. Who We Are. Charles River. Available online: http://www.criver.com/about-
us/who-we-are (accessed on 27 August 2014).

90. Birke, L.; Arluke, A.; Michael, M. The Sacrifice: How Scientific Experiments Transform Animals
and People; Purdue University Press: West Lafayette, IN, USA, 2007.

91. Associated Press. Fortune Names Its 88 Products of The Year. Associated Press News Archive.
Available online: http://www.apnewsarchive.com/1988/Fortune-Names-Its-88-Products-of-the-
Year/id-222b847b58f9552763a1c252b260f50e (accessed on 16 November 1988).

92. Hanahan, D.; Wagner, E.F.; Palmiter, R.D. The origins of oncomice: a history of the first transgenic
mice genetically engineered to develop cancer. Genes Dev. 2007, 21, 2258–2270. [CrossRef]
[PubMed]

93. Lomir Biomedical Inc. U.S. Price List Effective 1 January 2014 (Revised 4 November 2013). 2014.
s.l. Available online: http://lomir.com/ (accessed on 27 August 2014).

94. Manta. Lomir Biomedical Inc. Manta. Available online: http://www.manta.com/ic/mt6frnl/ca/
lomir-biomedical-inc (accessed on 27 August 2014).

95. Best, S. Review of cha rles patterson, the eternal treblinka: Our treatment of animals and the
holocaust New York: Lantern books, 2002. J. Critic. Anim. Studies 2007, 5, 103–119.

96. Mickie, R. MEPs Debate on Animal Research Ban Worries Scientists. The Guardian 9 May 2015.
Available online: http://www.theguardian.com/science/2015/may/09/animal-research-vivisection-
ban-eu-parliament-debate (accessed on 17 May 2015).

97. Stop Vivisection. To all Members of the European Parliament. Stop Vivisection. Available online:
http://www.stopvivisection.eu/ (accessed on 13 May 2015).

© 2015 by the author; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1101/gad.1583307
http://www.ncbi.nlm.nih.gov/pubmed/17875663

	1. Introduction
	2. Human Health and the Neoliberal Agenda
	3. Research Ethics and Biomedical Experiments
	4. Nonhuman Animals, Ethics and Biomedical Experiments
	5. Research Funding
	6. The Business ``Animal Model''
	7. Conclusions

