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This unit has 3 learning outcomes.
	 LEARNING OUTCOMES
	  ASSESSMENT CRITERIA 
 

	 The learner will: 
 
	 The learner can: 

	1. Understand the fundamental reasons why animal testing in science is outdated, unnecessary and how it can be stopped.

	1.1 Summarise briefly the historical failures of animal testing. 
1.2 Explain why animal testing is no longer justifiable from at least three different perspectives i.e. scientific, ethical and practical. 
1.3 Consider at least three ways of how animal testing can be stopped.

	2. Know about the efficacy and applications of non-animal testing methods.
	2.1 Analyse the nature and efficacy of the following three non-animal methods of testing:
a. organ on a chip technology
b. human cells, tissues and organoids
c. artificial intelligence (AI) and 
    computational models
2.2 Give examples of specific applications of each of the above non-animal methods.

	3. Understand how non-animal testing methods could be further developed. 

	3.1 Consider how the methods described in AC 2.1 could be enhanced and/or adapted to meet new scientific challenges. 
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	Rationale for the unit

	‘’Globally, significant advancements have been made in biomedical science and pharmaceutical 
drug safety testing through the adoption of non-animal methods. This shift is driven by increasing 
public awareness of the ethical concerns surrounding animal testing and a growing body of 
scientific evidence demonstrating that animal models fail to predict human responses accurately 
and are subject to high variability.

This unit introduces students to cutting-edge, 21st-century techniques in non-animal testing, 
ranging from cell-based assays, organ-on-a-chip studies to artificial intelligence. Students will 
explore the fundamentals of pharmaceutical drug testing, focusing on how drugs are 
administered, distributed, metabolized, and excreted in the human body. They will critically 
appraise the suitability of various non-animal methods for biomedical research, equipping them 
with the skills and knowledge necessary to excel in the rapidly evolving fields of biomedical and 
life sciences. This module is particularly valuable for students aspiring to pursue careers in 
research, academia, and industry, where proficiency in these advanced techniques is increasingly 
in demand.’’

Savita Nutan MSc, DipRCPath, PGCert (HE), Founder of Medicine Without Cruelty and unit writer.






	Indicative content 

	
1. Understand the fundamental reasons why animal testing in science is outdated, unnecessary and how it can be stopped.
1.1 History and failures of animal testing: Whilst the whole focus of the unit is to inform and advocate totally for non-animal methods of testing, tutors could start the unit by briefly summarising the history of animal testing and the methods used to provide a background context. Tutors should be aware that students may find some of the methods used to be distressing. Tutors should explain that whilst researchers may use methods to minimise animal suffering, nevertheless the stress experienced by animals in laboratory settings should not be underemphasized and is totally unnecessary given the humane and effective alternatives.
1.2 Reasons why animal testing is not justifiable: Tutors could introduce this part of the unit by citing examples from different perspectives e.g. from a scientific perspective:
a. poor prediction of human responses 
b. inability to model human complexity
c. failure to represent human genetic diversity
From a moral perspective, that every year millions of animals endure avoidable and unnecessary pain, fear and death in laboratory settings.
From a practical perspective, the practicalities of getting the number of animals for testing, the time it takes for clinical trials, the cost of the output being inconsistent with human trials, the danger to human lives at the end of a lengthy drug trial and also the millions spent on animal testing that could be far better spent on in vivo and silico testing.
1.3 Ways of stopping animal testing: Now that students have a greater insight into animal suffering in laboratory settings and the far superior alternatives now available, tutors can cover a range of methods that can be used to stop animal testing e.g. supporting campaigns to end animal testing, complaining to charities that fund animal testing, only buying cruelty-free products, donating to relevant causes, educating others etc. The role of Regulatory bodies such as the Food and Drug Administration (FDA) and European Medicines Agency (EMA) and what these mean for current and future testing could be included here.

2. Know about the efficacy and applications of non-animal testing methods.
2.1 Human-relevant alternatives to animal testing: To meet this outcome, students will have the opportunity to study in vitro and in silico non-animal testing methods and how these can be combined to great effect. Tutors can guide students in assessing the efficacy and advantages of these alternative methods by covering the science, referring to case studies as appropriate. In covering the efficacy of these alternative methods tutors can cover the accuracy, predictive power, and successful applications of non-animal methods like organ-on-a-chip technology, 3D cell cultures/organoids and computational models across different fields including ecotoxicology, neuroscience and consumer product testing. 
2.2 Specific applications: Tutors can guide students in exploring specific applications in which each non-animal method is most effective. For instance, organ-on-a-chip technology is widely used for drug toxicity testing; organoids are especially useful for disease modelling;  computational models excel in large-scale drug screening. 

3. Understand how non-animal testing methods could be further developed.
3.1 Further development of non-animal testing methods: Tutors could explore how these existing non-animal methods could be enhanced or adapted to meet new challenges in science. For example, by discussing efforts to integrate multi-organ-on-chip (multi-OoC) into a single system to model complex interactions, or advancements in bioengineering to refine organoids for personalised medicine.
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Recommended Assessment Method (s)
	Methodology
	Insert √
	Methodology
	Insert √


	Essay 
 
	√
	Tutor Observation 
	

	Presentation 
 
	√
	Experiment 
	

	Report 
 
	√
	Practical 
Demonstration 
	

	Exam 
 
	
	Other (provide details 
in box below) 
	√


 
	Additional details:
This unit lends itself to a mixture of assessment methods e.g. a presentation for LO1 and a report for LOs 2 and 3.



Indicative reading: 
1. Animal experiments:
Animal Testing – Past, Present And Future | Naturewatch Foundation

2. FDA position on drug trials
FDA no longer needs to require animal tests before human drug trials | Science | AAAS

3. Arguments against animal testing:
FSB Croydon Lecturer Debates Animal Testing at Parliament – Fairfield School of Business

4. Ways of stopping animal testing:
What Can We Do to Stop Animal Testing: 5 Things to Consider

5. Alternatives to animal testing- Savita Nutan:
https://youtu.be/gULYdzse83E?si=fTQumwbS0KKe6fQW

6. Understanding human biology
https://youtu.be/hjIyNcyq2lA?si=H0B3T6pyHmmOoIvs
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