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Learning Feedback Comment 1 -    

What you did in relation to this Key Learning Priority  

Enter feedback here  

  

  

  

  

How you could improve in the future  

Enter feedback here  

Learning Feedback Comment 2 –   

What you did in relation to this Key Learning Priority  

Enter feedback here  

  

  

  

  

How you could improve in the future  

Enter feedback here  

Learning Feedback Comment 3 –   

What you did in relation to this Key Learning Priority  

Enter feedback here  

  

 

 

How you could improve in the future  

Enter feedback here 

Resilience Comment –   

How you showed learning resilience during the course Enter 

feedback here  

 

How you could build learning resilience in the future  

Enter feedback here 

 

 



  

4 | P a g e  
  

 

 Contents  

 

Contents ............................................................................................................................. .................... 4  

Course Rationale .................................................................................................................................... 5  

Mark Scheme ................................................................................................................. ........................ 6  

Glossary of Keywords ............................................................................................................................. 7   

Tutorial 1 – The purpose and limitation of animal testing ...................................................................... 10   

Activity 1 – The ethical issues associated with animal testing ................................................................ 10   

Activity 2 – Defining the 3 Rs ........................................................................................................... ..... 11  

Activity 2 – Application of the principles of the 3 Rs .............................................................................. 12   

Tutorial 1 – Baseline Test ................................................................................................. ..................... 13  

Tutorial 2 – Structure and function of human skin ................................................................................. 15   

Activity 1 – The function of human skin ................................................................................................ 16   

Activity 2 – The structure of human skin ............................................................................................... 17  

Activity 3 – Adverse effects of applications of chemicals to skin ............................................................ 18  

Tutorial 2 – Homework .................................................................................................................... ..... 19  

Tutorial 3 – Introduction to the alternatives to animal testing ............................................................... 22  

Activity 1 – Summary of the method used as alternatives to animal testing ........................................... 23  

Tutorial 2 – Homework .................................................................................................................... ..... 24  

Tutorial 4 – The development of in vitro reconstructed skin models ...................................................... 39  

Activity 1: Production of RHE tissues ....................................................................................... .............. 40  

Activity 2: The of RHE tissues ................................................................................................................ 41   

Tutorial 4 – Homework: Draft Assignment ............................................................................................ 43   

Tutorial 5 – Development of reactions to contact allergens ................................................................... 47   

Activity 1: Mechanism of development of reactions to contact allergens ............................................... 48   

Activity 2: Peer assessment of homework 5 ....................................................................................... ... 49  

Tutorial 5 – Homework: Final Assignment ............................................................................................. 50  

Tutorial 6 – Feedback .................................................................................................................... ........ 51  

Activity 1– Marking your own ............................................................................................................... 51 

Activity 2– Responding to feedback ......................................................................................................  52  

 

 

 

 

 

 

 

 

 

 

 



  

5 | P a g e  
  

  

  

  

  

Course Rationale  

In response to growing concerns for consumers about the ethics of animal testing for cosmetics, in the early 

1990’s the EU set out to stop the use of laboratory animals for the testing of cosmetic products. This was not 

something that could happen overnight as we need alternative was of making sure that our cosmetics were 

safe. But how can a few cells in a dish really equate to the effect of our cosmetic production on real people? 

The course is aimed at students who have a keen interested into how scientist solve complex problems and 

how we determine if scientific models really predict real world effects.  

The initial tutorial will introduce the historical prospective as why animal testing was introduced and what it 

is used for focusing on the development of topical skin products. Pupils will be challenged to develop their 

own view on toxicology testing and develop an understanding of the key role skin plays in our body’s defences.  

The tutorials will then go on to explain the development of in vitro/in silico models for toxicity, the limitations 

and challenges faced in the development of these models. This course looks to develop scientific thinking in 

the student’s and how validated methods are developed and tested. This course looks to develop scientific 

thinking in the student’s and how validated methods are developed and tested. In addition student will be 

able to develop an appreciation of the ethics concerns faced by scientists and will challenge their personal 

views of the use of animals in research.  
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Mark Scheme  
Key Skill  1st  2.2  

Logical reasoning  

 There is a clear, logical and structured flow to 
argument.   

 Justifications for the study are well reasoned 

and clearly supported by the literature, but 

the limitations of the suggested method are 

also recognised and discussed.  

 The structure of arguments may be unclear in 
places and difficult to follow.   

 Justifications for the study poorly reasoned and 

weakly or not supported by the literature, but 

the limitations are not fully identified.  

Analysis and evaluation  

 Critical evaluations of the methods are 
logical – the limitations and benefits of the 
methods are identified.  

 Made logical suggestions for a new study 

design or was able to successful support the 

method selected from the literature.  

 Critical evaluations of the methods are not 
always logical – the limitations and benefits of 
the methods are not full identified.  

 Was able to method selected from the 

literature, but justification of selection was 

weak.  

Research Skills  

 All the outside sources are correctly 
referenced in the agreed format, which is 
appropriate for the scientific style.   

 Uses a purposeful but imaginative range of 
sources; reliable, relevant, and balanced in 
their choice.  

 Comprehensive research is evidenced; 

sources of information go beyond the 

obvious choices and those suggested 

throughout the course.  

 Sources are mostly but not always referenced 
correctly.   

 A limited range of sources outside of the course 
reading has been used.   

 Sources that have been found outside of the 

course reading may be unreliable; 

inappropriate for the subject; or heavily biased; 

limited attempt made to balance these with 

other sources.  

Language  

 

 Uses simple scientific vocabulary effectively but 
struggles with new vocabulary that is more 
challenging, in particular new vocabulary from 
their own wider reading.   

 Scientific vocabulary may be used incorrectly at 
times.   

  

Communication  

 Writing logical and organised such that it 
does not detract from the content.  

 Appropriate use of punctuation.  
 A high level of proficiency in both spelling 

and grammar.   
 Writing follows an appropriate scientific 

style.  

 Writing is not always logical and organised such 
that it detracts from the content.  

 Absence  of  an  appropriate 
 use  of punctuation.  

 Poor use of both spelling and grammar.   
 Writing follows an appropriate scientific style.  

    
 

 

 

 

 

 

 

 

 scientific  vocabulary  
correctly and effectively.    

 vocabulary  shows  a  
detailed understanding of the concepts  

Uses vocabulary not explicitly covered in  
the course but from wider reading without  
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Glossary of Keywords  

The table below describes the key word used in the course:  

  

Keywords  Definitions  

Ethics     

  

Allergen     

  

Corrosion     

  

Cytokines     

  

Dermis     

  

ELISA     

  

Epidermis     

  

Franz cells     

  

In silico     

  

In silico modelling     

  

In vitro   

In vivo     

  

Inflammation     

  

Interspecies variation     

  

Intraspecies variation     

  

Irritation     

  

Keratinocytes     

  

Method validation     

  

Method verification     

  

MTT assay     

  

OECD     

  

Risk assessment     

  

Skin permeation     
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The table below describes the key word used in the course:  

  

Keywords  Definitions  

Stratum corneum      

  
Toxicology     

  
Viability     
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Tutorial 1  The purpose and limitation of animal testing  

By the end of Tutorial 1 you should be able to answer these questions:  

  

 Why is animal testing used?  

 What are the scientific limitations of animal testing?  

 What are the ethical issues associated with animal testing?  

 What are the 3Rs?  

  

Activity 1 – The ethical issues associated with animal testing  

Considering the class debate on the ethics of animal testing summarise what you feel are the key points of 

this discussion below:  
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Activity 2  Defining the 3 Rs  

 

Draw lines to match each of the 3 Rs to the correct definitions then 2 methods of applying each of the 

principles:  
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Activity 3  Application of the principles of the 3 Rs  
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You have just shown you two different movies, they both demonstrate examples of application of the 3 Rs 

under each of the principles identify were the principles of the 3 Rs where used:  

  

Reduce  Refine  Replace  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Tutorial 1  Baseline Test  
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The homework assignment for the first tutorial is a baseline test to see your initial level of attainment in this subject area. The 

assignment will test for some or all of the subject specific skills that are required later in the final assignment.  

However, it is shorter than the final assignment and is will be an introduction to the subject as well as a challenge!  

  

Do not worry too much about doing ‘well’ or ‘badly’ on the baseline test, it takes into account the fact that you may not be 

familiar with the subject area. It is designed to help you and your PhD tutor identify where you are at the start of the 

programme and to help you measure your progress along the way.  

 

1.1: Describe the structure and function of key immune cells  
  
The immune response is stimulated in the body by antigens.  Antigens are foreign, protein-based substances.  They are often found 

attached to the surface of pathogens such as ………………………………… and …………………………………………  

 

White Blood Cells 

 

Draw a diagram of phagocyte 

  

 

 

 

 
 

 

Phagocytes destroy pathogens by:   
 
............................................................................................................................................................................................................... 

............................................................................................................................................................................................................... 

...............................................................................................................................................................................................................  

  
Draw diagram of a lymphocyte:  
  

  

  
  

 
 Lymphocytes destroy pathogens by:   
  
............................................................................................................................................................................................................... 

.............................................................................................................................................................................................................. 
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............................................................................................................................................................................................................... 

............................................................................................................................................................................................................... 

...............................................................................................................................................................................................................  

  
Compare the functions of B and T lymphocytes:   

  

............................................................................................................................................................................................................... 

............................................................................................................................................................................................................... 

............................................................................................................................................................................................................... 

............................................................................................................................................................................................................... 

...............................................................................................................................................................................................................  

...............................................................................................................................................................................................................   
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Tutorial 2  Structure and function of human skin  

 

 
    

Activity 1  The function of human skin  

  
Following the discussion of function of human skin complete the table below to describe the key functions of human skin:  
  

Function  Description  

  

  

  

  

  

  

  

  

  

  

  

  

By the end of Tutorial 2 you   should be able  to answer these questions:   
  

   Introduce the structure and  function of the skin   
   Introduce the  types   of skins cells   
   Discuss the way application of chemicals to the skin could have a negative outcome.   
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Activity 2  The structure of human skin   

Label the diagrams below to describe the structure of skin:   
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Activity 3  Adverse effects of applications of chemicals to skin  

  

Complete the following descriptions of the skin reactions to chemicals:  

  

Skin Corrosion:  The production of irreversible                        to the skin; namely, visible necrosis through the 

epidermis and into the dermis, following the application of a test substance for up to                           .  

  

Skin Irritation:  The production of reversible                             changes in the skin resulting in               

itchiness,                                 and                                       .  

  

Allergic contact dermatitis:  Is caused by contact with a                                that causes a type IV or ‘delayed 

hypersensitivity’ reaction. A sensitiser is a substance that can induce an ‘over-reaction’ of the                        .   

 
Tutorial 2  Homework  

  

The following cell types are components of skin for each cell provide and diagram, the location of this cell in 

the type in the skin and its function:  

Keratinocytes   

  

  

  

  

  

  

Location in the skin:                                                                                                    .   

  

    



  

 

20 | P a g e  
  

Function.............................................................................................................................................................. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  

Langerhans cell  

  

  

  

  

  

  

  

  

  

Location in the skin:                                                                                                    .   

  

Function.............................................................................................................................................................. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  
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Fibroblast  

  

  

  

  

  

  

  

  

  

  

  

  

  

Location in the skin:                                                                                                    .   

  

Function.............................................................................................................................................................. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 
  

  

  

  

  

  

Location in the skin:                                                                                                    .   

  

Function.............................................................................................................................................................. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................. ............................. .................. 

............................................................................................................................. ...............................................   

  
  
Melanocytes   
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............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  
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Tutorial 3  –   Introduction to the alternatives to animal testing   

  

By the end of   Tutorial 3 you should be able  to answer these questions:   

  
   What are types of method used as alternatives to animal testing?   
   What are the benefits of each method?   
   What are the limitations of each method?   

  
  
    



 

 

 

Activity 1 – Summary of the method used as alternatives to animal testing  

For each of the alternative method determine a positive and negative attributes:  

  

Alternative Method  Benefits of this method  Limitations of this method  

Reconstructed human epidermis       

Ex vivo human skin  

 

  

Cell based assay      



 

 

In silico methods      
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Tutorial 2 – Homework  

  

You are to read the following (pages 20 –34) exert for Advances in Dermatological Sciences and answer the 

following question in no more than 500 words.  

  

  

Two models are described for the investigation for skin irritation and corrosion in vitro you are to determine 

the method which do you think would be the best option for testing a new moisturiser and why?  
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31 | P a g e  
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34 | P a g e  
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Tutorial 4 – The development of in vitro reconstructed skin models  

 

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
By th e end of Tutorial 4 you should be able  to answer these questions:   
  

   What   are reconstructed skin models?   

   How  reconstructed skin models are used to test for skin irritation ?   

   How do scientists evaluate the relevance of  in vitro   methods to the  in vivo   response?   
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Activity 1: Production of RHE tissues  

  

Annotate the following diagram to describe the production of RHE tissues:  
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Activity 2: The of RHE tissues   

  

Following during the following video presentation   

  

http://www.jove.com/video/1366/an-vitro-skin-irritation-test-sit-using-epiderm-reconstructed-human  

  

Select one of the days i.e. Tissue conditioning - Day 0, for this day you are to answer the following questions:  

  

What do you think is the key step in the day you have selected?  

  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

                                                                                                                                                           

  

Write protocol for the step you have selected  

  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  

............................................................................................................................................................................  
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............................................................................................................................................................................  

  

............................................................................................................................................................................ 

............................................................................................................................................................................  

  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................  

  

............................................................................................................................................................................ 



  

45 | P a g e  
  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................  

Tutorial 4 – Homework: Draft Assignment  

  

In preparation for you final assignment, you are to evaluate the methods for determining skin irritation. You 

are to write a short (no more than 200 words) description of each method. In addition you are to complete 

the table below, giving a minimum of 1 example for each.  

  

  

 

 

 

Method  Advantage  Disadvantage  
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Tutorial 5 – Development of your final assignment  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

What is the Purpose of Tutorial 5?   

      

   Provide feedback on the   homework to each other   

   To provide guidance for writing the final assignment   
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Activity 2: Peer assessment of homework 5  

  

You are to read one of the group’s homework and complete below:  

  

Name:  ……………………………………………………………………………………  

  

  

What did you think went well?  

  

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………………………………  

  

How do you think this could have been improved?  

  

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………………………………  
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Tutorial 5  Homework: Final Assignment  

  

The aim of the final assignment is to prepare a poster summarising your knowledge of in vitro models.    
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Tutorial 6  Feedback  

 

What is the Purpose of Tutorial 6?   

• Reflect on skills learned on the programme with a view to encouraging resilience   

• Receive feedback on final assignment   

  

What are the key questions?   

• What strengths have I demonstrated in my work and what areas of development are there any left for me to 

address?   

• What steps do I need to take to improve my academic output?   

  

Activity 1– Marking your own   

Using the mark scheme, identify three things you did well and three things you could improve.   

  

What went well?   

  

 

  

What could be improved?   

  

1.   

  

2.   

  

3.   

  

  
Activity 2 Responding to feedback   

Read through your feedback sheet and highlight on your assignment where you received positive feedback (one 

colour) and areas for improvement (different colour). You might find it helpful to annotate this with a brief 

comment or two.  
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