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        7th June 2018 

 

Professor Richard Blaikie 

Deputy Vice Chancellor Research and Enterprise 

University of Otago 

PO Box 56 

Dunedin 9054 

New Zealand 

 

Re. Construction of New Animal Research Facility at University of Otago 

 

Dear Prof Blaikie: 

 

Humane Society International (HSI) is a non - profit animal protection organization that works 

through science, public and corporate policy, education and hands-on programs to promote a shift 

toward advanced, human biology-based models and technology in safety science and biomedical 

research. 

 

We are writing to express our concern regarding Otago University’s planned construction of a 

$50 million building dedicated to animal-based research, citing that an update to the old animal 

laboratory facilities is much needed and will actually reduce animal use.1 This construction has been 

hailed as an advance that will future-proof the university and provide a center of scientific excellence; 

however, we would like to share an alternate perspective. 

 

1. Future proofing must look to the future 

 

Medical research in the western world is entering a period of transition. A century of 

investment in various lines of investigation, including human clinical, epidemiological and genomic 

studies and the use of animal models, has led to advances in knowledge of human biology and 

disease. But as the questions investigated have become more complex, animal models have become 

less successful at predicting human outcomes. There is now growing recognition within the 

scientific community that rodents, dogs, monkeys and other animals are not necessarily the optimal 

models for human biology and disease. This is evident from the growing number of critical reviews 

appearing in the peer reviewed literature in various fields ranging from Alzheimer’s disease2 to 

autism spectrum disorders,3 autoimmune diseases,4 liver disease5 and others6. 

 
It has been more than a decade since the US National Research Council (NRC) illustrated that 

the pivot point for toxicity testing had been reached7.  Strategies to evaluate the potential toxicity of 

                                                      
1  http://www.newstalkzb.co.nz/news/national/otago-universitys-new-animal-research-facility-will-reduce-animal-testing/ 
2  Langley GL (2014). Considering a new paradigm for Alzheimer’s disease research. Drug Discov Today. 19(8):1114-24. 
3  Muotri AR (2015). The Human Model: Changing Focus on Autism Research. Biol Psychiatry. doi: 10.1016/j.biopsych.2015.03.012. 
4  van de Stolpe A, Kauffmann RH (2015). Innovative human-specific investigational approaches to autoimmune disease.RSC 

Adv.5:18451- 63. 
5  Noor F (2015). A shift in paradigm towards human biology-based systems for cholestatic-liver diseases.J Physiol.593(23):5043-55 
6  Pound P, Bracken MB (2014). Is animal research sufficiently evidence based to be a cornerstone of biomedical research? BMJ. 348: 

doi: 10.1136/bmj.g3387 
7  National Research Council. (2007) Toxicity Testing in the 21st Century: A Vision and a Strategy, The National Academies Press 
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chemicals shifted, away from costly and time-consuming animal models, towards more powerful in 
vitro methods which take advantage of the innovative progress in disciplines such as bioinformatics, 

systems biology, computational toxicology, and epigenetics, to reveal cellular, biochemical and 

genetic perturbations. Since then, and on a global scale, scientific research has continued this move 

away from reliance on animal models towards more time- and cost-effective non-animal approaches, 

dubbed ‘New Approach Methods’ (NAM). This commitment has resulted in the publication of 

various strategic roadmaps that delineate the path to more effective science. For example, the strategic 

roadmap of the US Interagency Coordinating Committee on the Validation of Alternative Methods8 

(ICCVAM) was published in 2018 and aims to “expedite the use 21st-century science to protect and 

improve public health, … and ensure use of new approaches to toxicity testing that improve human 

health relevance and reduce or eliminate the need for testing in animals.” In 2015, Innovate UK 

published a strategic science vision entitled Non-animal technologies roadmap for the UK: advancing 

predictive biology9 to capitalize on the biomedical, economic, and animal welfare promise that the 

NAM hold and recognizes the specific role(s) that universities play in this, employing NAM to enable 

development of personalized medicine and to improve the poor predictive capacity of existing animal 

models of human disease.  
 

In the face of the global shift in focus and funding toward human-based approaches in life sciences 

research, investment by Otago University in a new animal facility seems more a step backwards, 

likely to stagnate research and limit future prospects.  

 

2. Global funding is shifting to focus on new, non-animal technologies 

 

In practical terms, the average time and cost to develop and test a single drug has soared to 

between 10-13 years and $1 billion US dollars, with as many as nine out of every 10 new drug 

candidates that appear safe and effective in animal studies failing subsequent clinical trials, having 

been found either to be unsafe or ineffective in human patients.10 Consequently, many disease areas 

have seen little progress despite decades of intensive animal research. For example, out of more than 

a thousand potential drugs for stroke tested in animals, only one of these has proved effective in 

patients.11 For asthma, only two new classes of treatment have become available for patients in the 

last 50 years despite escalating human incidence and animal use.12 Similar examples abound in other 

human disease areas. 

 

This situation has led the former director of the US National Institutes of Health (NIH), Dr 

Elias Zerhouni, to conclude: “We have moved away from studying human disease in humans... The 

problem is that it hasn’t worked, and it’s time we stopped dancing around the problem…We need to 
refocus and adapt new methodologies for use in humans to understand disease biology in humans.”13 

The current head of NIH, Dr. Francis Collins, holds a similar view to the future with respect to animal 

testing. In 2016 testimony to the US Congress, Dr. Collins stated: “I predict that 10 years from now, 

safety testing for newly developed drugs, as well as assessment of the potential toxicity of numerous 

environmental exposures, will be largely carried out using human biochips that are loaded with cells 
accurately representing heart, liver, kidney, muscle, brain, and other tissues. This approach, made 

possible by the dramatic development of induced pluripotent stem cells (iPS cells) will mostly replace 
animal testing for drug toxicity and environmental sensing, giving results that are more accurate, at 

lower cost and with higher throughput.”14 

 

                                                      
8  https://ntp.niehs.nih.gov/pubhealth/evalatm/natl-strategy/index.html 
9  Innovate UK (2015) Non-animal technologies in the UK: advancing predictive biology. 

https://www.gov.uk/government/publications/non-animal-technologies-in-the-uk-a-roadmap-strategy-and-vision 
10  Collins FS (2011). Reengineering translational science: the time is right. SciTranslat Med3(90):90cm17; doi: 

10.1126/scitranslmed.3002747. 
11  O’Collins VE, Macleod MR, Donnan GA, et al. (2006). 1,026 experimental treatments in acute stroke.Ann Neurol.59:467-477. 
12  Buckland GL (2011). Harnessing opportunities in non-animal asthma research for a 21st-century science. Drug Discov Today.16:914-

27 
13  Zherouni E (2013). Ex-Director Zerhouni Surveys Value of NIH Research.NIH Record LXV(13): 

https://nihrecord.nih.gov/newsletters/2013/06_21_2013/story1.htm 
14  https://www.gpo.gov/fdsys/pkg/CHRG-114shrg69104714/pdf/CHRG-114shrg69104714.pdf 
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In 2012, NIH launched the National Centre for Advancing Translational Science (NCATS), 

with the aim to transform translational science to accelerate the progress of drug development. In 

2016, NCATS in partnership with the US Food and Drug Adminstration and Defense Advanced 

Projects Research Agency launched a multi-agency Tissue Chip for Drug Screening Program with 

more than $142 million in funding between 2012-17.15 In 2017, the second phase of the program 

began, focused on disease modeling and efficacy testing for drug development.  

 

The Health Data Research UK initiative released £54million funding for data science across 

22 universities and research institutions,16 with the overall vision of improving translation for 

prevalent health conditions such as heart disease, asthma and cancer. 

 

There is similar commitment to development and exploitation of NAM in the wider European 

Union. Between 2006 and 2016, funding programs in the EU have dedicated over €400 million to 

projects focused on the development and application of alternatives to animals.17-18  Significant 

examples of EU funded projects include Sens-it-iv, SEURAT-1, EU-ToxRisk, eTox and VAC2VAC, 

equating to an annual average of €35 million funding for projects that rely on NAM, demonstrating 
the shift away from animal models to explore human pathway-based approaches to research. These 

efforts all represent different skills and expertise, investigating non-animal methods for safety and 

toxicity testing, integrating bioinformatic and chemi-informatic data to enable predictive animal-free 

hazard and risk assessment of chemicals and drugs, and developing non-animal methods for quality 

testing of human and veterinary vaccines. This sustained financial support for NAM has resulted in 

significant impact with several new alternative methods already available. 

 

These national and international funding calls indicate that the funding is shifting away from 

the poorly-predictive animal models towards more human-relevant technologies. 

 

Investment of considerable funds to animal research by Otago University signifies an 

inability to recognize these future projections for human-focused biomedical research. 

 

3. A competitive work force must be fit for the future 

 

Of particular relevance to an academic institution such as Otago University, the visible 

investment in research technologies of the future and in the capability to train students in novel, 

human-relevant techniques offers an attractive career path that allows students to become competitive 

in a global market where expertise in NAM, including complex in vitro techniques, multidisciplinary 

and data analytical skills (such as are required for bioengineering and ‘big data’ analysis) are 

becoming requisite features in a competitive market. The global market for in vitro assays in drug 

discovery, safety, and toxicology is predicted to reach US$21.6 billion by 2018. It is estimated that 

the global market for induced pluripotent stem cells is expected to reach $2.9 billion in 2018, and the 

3D cell culture market is expected to grow to about $2.2 billion in 2019.19 In addition, the stem cell 

market is predicted to reach $15.63billion by 2025,20 reflecting an increase in the demand for stem 

cells in disease modeling and their applications in regenerative medicine and cellular therapies. These 

expansions are indicative of not only the global direction towards NAM, but also of the vital need to 

prepare the emerging workforce for competing in these markets.  

 

Students with a track record of training and education in in vivo methods are ill-prepared for 

future research challenges, and students from Otago University with limited understanding of 21st 

century tools will be unable to find their place in the NAM employment marketplace. 

                                                      
15  https://ncats.nih.gov/tissuechip/projects/modeling/2017 
16  https://www.hdruk.ac.uk/news/54-million-funding-to-transform-health-data-science/ 
17  http://ec.europa.eu/environment/chemicals/lab_animals/3r/pdf/scientific_conference/non_animal_approaches_conference_report.pdf 
18  http://www.axlr8.eu/assets/axlr8-final-report.pdf. 
19  Innovate UK (2015) Non-animal technologies in the UK: a roadmap, strategy and vision. 

https://www.gov.uk/government/publications/non- animal-technologies-in-the-uk-a-roadmap-strategy-and-vision 
20  https://www.grandviewresearch.com/press-release/global-stem-cells-market 

http://www.gov.uk/government/publications/non-
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4. Investing in NAM could help promote commercialization 

 

Again, of relevance to an academic institution such as Otago University, the global shift 

towards NAM and the rise in demand for in vitro and cell-based therapies lends itself towards the 

creation of commercial entities or spin-out companies, from academic research. For example, Emulate 

Inc.21 spun out of the Wyss Institute at Harvard University in 2014.22 Emulate are developing 

microphysiological organ-on-a-chip technologies for modeling normal human physiology and disease 

states and have achieved impressive success already, signing a co-operative research and development 

agreement (CRADA) with the US Food and Drug Administration (FDA) for the use of Emulate liver 

chips for food safety testing23 and entering strategic agreements with several pharmaceutical 

companies (including AstraZeneca,24 Janssen25 and Roche26) earlier this year to apply Emulate’s 

organ-on-chip systems for predicting drug safety and efficacy. 

 

Investing in infrastructure that promotes the use of NAM, and that supports innovation in 

NAM, could help to generate new reveue for the University via production of commercial entities. 

 

5. Animal use is on the decline, locally and internationally 

 

The 40% decline in animal use by Otago university between 2012 and 2016 is a clear indication 

that the university is moving away from the use of animals in research. Construction of a new 

research animal facility may coerce researchers to (re)consider animal use in their field, creating an 

environment where animal use is encouraged disproportionately. In contrast, an infrastructure that 

provides state-of-the-art equipment for more relevant in vitro methods (cell culture, bioprinting, 

bioengineering equipment) encourages, supports and promotes the use of these modern technologies. 

 

The question, therefore, is whether funding a new animal research facility is progressive science 

and should be a strategic priority for the University of Otago? 

 

Toward a 21st century paradigm 

 

The historical framework in regulatory toxicology was established in the 1960s and is now 

increasingly recognized as inappropriate for modern demands, even with incremental changes over 

the years that have been intended to update some of the animal test methods. Animal test results 

used to predict human health effects involves assumptions and extrapolations that till date remain 

controversial. Animals in the laboratory are exposed to higher doses than would be expected for 

typical human exposures, requiring assumptions about effects at lower doses or exposures. In 2007, 

the US National Research Council (NRC) identified the need for fundamental change in the way 

safety testing is carried out, envisioning “a not-so- distant future in which virtually all routine 

toxicity testing would be conducted in human cells or cell lines.”27 

 
The cornerstone of the so-called ‘21st century’ approach is an understanding of biological 

pathways in the human body, which under normal conditions maintain a state of health, or when 

perturbed lead to illness or disease. The NRC envisioned a new approach in which chemically 

induced perturbations in key pathways could be evaluated in an integrated series of human cell-

based tests and advanced computer models. At present there is a large-scale global research effort 

under way to capture, organize and curate such pathway information [this project is known as the 

Adverse Outcome Pathway (AOP) framework]. The AOP framework is working toward a systems-

                                                      
21  https://emulatebio.com 
22  https://wyss.harvard.edu/wyss-institutes-technology-translation-engine-launches-organs-on-chips-company/ 
23  https://emulatebio.com/press/fda-collab-agreement-emulate/ 
24  https://emulatebio.com/press/emulate-astrazeneca-partner/ 
25  https://emulatebio.com/press/organ-chips-thrombotic/ 
26  https://emulatebio.com/press/emulate-partners-with-roche/ 
27  US NRC (2007).Toxicity Testing in the 21st Century: A Vision and a Strategy. http://www.nap.edu/read/11970/chapter/1 

http://www.nap.edu/read/11970/chapter/1
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level and human-specific understanding of the causes and patho physiologies of disease and toxicity 

and is being coordinated by the Organization for Economic Co-operation and Development 

(OECD)28 with active inputs from its member country-led research efforts such as ToxCast29 and 

Tox2130 in the United States, the European SEURAT-131 and EUToxRisk32 projects, and others. 

 

 

 

This type of systems biology framework can help direct research by pointing out areas 

where more understanding is needed and can support development of species-relevant mechanistic 

tests that can be designed to answer specific questions (supporting hypothesis-based testing and 

research).  

Biomedical developments over the past half-century are being leveraged to create an array 

of powerful new human biology-based research tools, ranging from bioengineered organs-on-chips33 

and high-throughput robotic testing platforms to next-generation systems biology, reverse dosimetry, 

and other computational models. Investment in these 21st century tools offers the dual advantages of 

generating data that are directly relevant to the species of concern (humans) while also supporting 

animal welfare goals by minimizing or eliminating animal use. 

 

Humane Society International and many world-leading scientists believe that the full 

potential of advanced approaches may not be achieved within a 20thcentury conceptual framework 

dominated by animal models34.  We suggest a new conceptual framework that repurposes the 21st 

century transition underway in toxicology, whereby human disease is conceived as resulting from 

integrated extrinsic and intrinsic causes, with research focused on modern human-specific models to 

understand disease pathways at multiple biological levels that are analogous to AOPs in toxicology. 

Systems biology tools should be used to integrate and interpret data about disease causation and 

pathophysiology. Such an approach promises progress in overcoming the current roadblocks to 

understanding human disease and successful drug discovery and translation. A discourse should 

begin now to identify and consider the many challenges and questions that need to be solved. 

 

In the absence of a national strategy or roadmap for research funding and infrastructures 

comparable to those of western nations aimed at bringing New Zealand medical research into the 

21st century, HSI recommends repurposing the Otago University construction into the 

development of a New Zealand Centre for Excellence in Human Biomedicine. 

                                                      
28  OECD (2015).Adverse Outcome Pathways, Molecular Screening and Toxicogenomics: 

http://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm 
29   US EPA (2015). Toxicity Forecasting; Advancing the Next Generation of Chemical Evaluation: http://www.epa.gov/chemical- 

research/toxicity-forecasting 
30 US NIH (2015). Toxicology in the 21st century: https://ncats.nih.gov/tox21 
31  SEURAT-1 (Safety Evaluation Ultimately Replacing Animal Testing; 2015): http://seurat-1.eu 
32  EU-ToxRisk (2016) An Integrated European 'Flagship' Program Driving Mechanism-based Toxicity Testing and Risk Assessment for 

the 21st Century: http://www.eu-toxrisk.eu 
33  Raoof A, Aerssens, J (2015). Patient-centered drug discovery as the means to improved R&D productivity. Drug Discov Today. 

20(9):1044- 8 
34  Langley et al (2015). Lessons from Toxicology: Developing a 21st-Century Paradigm for Medical Research • Env Health Persp; 

A268- A272. http://dx.doi.org/10.1289/ehp.1510345 

 

http://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm
http://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm
http://www.epa.gov/chemical-
http://seurat-1.eu/
http://www.eu-toxrisk.eu/
http://dx.doi.org/10.1289/ehp.1510345
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In place of animal research, this facility would promote:  

 

• Development and optimization of 21st century tools and infrastructures, for example: 

o 3D and bio-engineered tissue culturing systems (such as the NIH tissue chip 

program mentioned above, perhaps in collaboration with international 

partners); 

o a data gathering, sharing and evaluation platform such as the AOP program 

described above;  

o next generation computer modeling 

• Fundamental research into human disease pathways/AOPs to allow University of 

Otago to propel New Zealand to the forefront of this global research effort 

• Translation of knowledge and tools for real-world application in medical research 

(e.g., better understanding of human biology for targeted drug discovery, and more 

relevant models for disease research and safety/efficacy testing). 

 

A flagship infrastructure of this sort would naturally be built upon the solid science base 

already in place at Otago university, with its track record in big data, gene mapping, artificial 

intelligence, bioengineering and regenerative medicine.  

 

It would be a missed opportunity indeed if the University of Otago elected to invest in 

infrastructures that would lock its innovation capacity into an increasingly obsolete 20th 

century paradigm when the future of science is rapidly moving in a different direction. We 

strongly urge the university to reexamine the proposal for the animal facility and to consider 

repurposing its available funding toward the development of a cutting-edge Centre for 

Excellence in Human Based Biomedicine, a first for the country, and a feather in the cap of 

Otago University. 

 

Respectfully, 

 

 

 

Troy Seidle 

Vice-President 

Research & Toxicology 

Lindsay J Marshall, PhD 

Science Communications 
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