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Learning Objectives

 2.1. Describe the differing views, within society, relating to the scientific uses of animals and recognise the need to 
respect these. 

 2.2. Describe the responsibility of humans when working with research animals and recognise the importance of 
having a respectful and humane attitude towards working with animals in research.

 2.3. Identify ethical and animal welfare issues in their own work and be aware and able to reflect on the 
consequences of their own actions.

 2.4. Recognise that compliance with ethical principles may contribute to the long-term trust and acceptance in 
scientific research from the general public.

 2.5. Describe how the law is based on an ethical framework which requires 1) weighing the harms and benefits of 
projects (the harm/benefit assessment) 2) applying the Three Rs to minimise the harm, maximise benefits and 3) 
promote good animal welfare practices.

 2.6. Describe and discuss the importance of the ThreeRs as a guiding principle in the use of animals in scientific 
procedures.

 2.7. Explain the Five Freedoms and how these apply to laboratory species

 2.11. Describe the importance of good animal welfare including its effect on scientific outcomes as well as for societal 
and moral reasons.

 2.12. Describe the need for a culture of care and the individual’s role in contributing to this. 



Experimental  Biomedical  Research

Looking  back  at  the  
Nobel  Prizes  for  
Physiology  and  Medicine  
between  1901  until  today,  
more  than  70 %  of the  
awards  were  given  to  
achievements  that,  at  
least  in  part,  were  based  
on  experiments  with  the  
use  of  laboratory  animals

Computer  Tomography – CT
A. Cormack – G. Hounsfield – several 
species (pig)– 1979 – Electric engineers …

Rosalyn Sussman Yalow (1921 – 2011)
Development of  the RIA technique (rabbits)
1977 – Physicist …



Η έρευνα ξεκινά από το κρεβάτι το αρρώστου,
πηγαίνει πίσω στο εργαστήριο και γυρίζει στον άρρωστο.   
Γεώργιος Κοτζιάς



Medical and Other Scientific
Areas of Expertise:

 More than 20 medical specialties
and expertises

 Biologists
 Veterinarians
 Pharmacists & Pharmacologists
 Chemists
 Mechanical Engineers
 Materials Scientists
 Physicists
 Mathematicians – Statisticians
 IT Scientists
 Nutritionists – Dietitians
 Nursing Staff



Good Scientific Strategy

Steps :

- General Preparation

- Research Training

- Choosing Research Mentor

- Choosing Research Topic

- Experimental Preparation ( detailed protocol )

- Grant Preparation

- Pilot Experiments 

- Implementation



Cost / Benefit  Analysis

Ideal 
Small  Cost  
- Maximum 

Benefit



Questions…

1. Is the project justified ethically and scientifically ? 
What are the benefits of the proposed training workshop?

2. Is the use of animals justified ? 
Can the aims be achieved without using animals ?

3. Has the most appropriate species of animal been selected ?   
Is the biological status (genetic, nutritional, general health) 
of the animals  appropriate ? 

4.  Are  the studies designed to achieve educational objective with 
minimum necessary number of animals ?



Questions…

5. If recovery of the animals after surgery is requested, is this justified? 
Will the animal require special housing, diet or care?

6. If the scientific or teaching activity could cause the animals any 
pain or distress, what will be done to minimize or avoid this ? 

7. How many animals will be used? Is this number justified?

9. Will animals be used for more than one invasive procedure in any 
one session/workshop?

8. What arrangements will made to monitor the animals adequately ?





opinion
poll



Which action of  an animal rights activist 
group is not legal ?

a. Form a political party

b. Take away animals from scientific 
institutions

c. Write newspaper articles

d. Publish information on the next planned 
protests





3 R

General principles for the care and use of animals 
for scientific purposes

Replacement Reduction

Refinement



Pilot  Experiments

Example 14 :

A new molecule – In vitro experiments completed

Example 15 :

A new biomaterial for bridging nerve defects

(with or without stem cells ?)

Example 16 :

A new device for extracorporeal liver support



Pilot  Experiments

- 3  R   ?

- Cost  Benefit  Analysis  ?

- Screening  ?

- “ Test event ”  ?

- Knowledge ?

- New Indications ?

- Side effects ?

- Toxicology ?

- Better  Dissolution  ?   and…..

- Consistency  



Statistics

In many research settings the question of 
interest is the acceptance or rejection of 
posited  hypothesis. So statistical inference of 
this sort is termed “hypothesis testing”

Implementation of statistical design before 
experimentation ! 

Not in the end……….. 

Your results must be accepted from other Labs 
(internationally)  and from peer review 
journals 



Statistics

The usual way of expressing the relationship 
between power and sample size is to fix power 
at the desired level and then calculate the 
necessary sample size.  Also, the alternative 
way is to fix the sample size and to determine 
the resulting power. 

The cost of the study  (money and time) is 
directly related to the sample size and power is 
an intuitive measure of the value of the study. 



Statistics

- Reliability of the Lab. 

- Added value.

- Validity, quality and general  status of the 
Lab.

- Better submitted proposals.

- Cost effective.

- Application for grants



ETHICS



3 R

General principles for the care and use of animals 
for scientific purposes

Replacement Reduction

Refinement



3 R

General principles for the care and use of  
animals for scientific purposes

Replacement = the replacement of animals  with  other methods whenever 

possible : living system (use species lower on phylogenetic scale), non-living 
systems (physical, mechanical, chemical techniques), computer simulation



Human patient simulator
 Key Features:

 Pupils that automatically dilate and
constrict in response to light

 Thumb twitch in response to a 
peripheral nerve stimulator

 Automatic recognition and response
to administered drugs and drug
dosages

 Variable lung compliance and airways
resistance

 Automatic response to needle
decompression of a tension
pneumothorax, chest tube drainage
and pericardiocentesis

 Automatic control of urine output



3 R

General principles for the care and use of  
animals for scientific purposes

Replacement Reduction = to use only the minimum  

number  of animals  necessary
• careful experimental design (appropriate choice of  control group, standardizing procedures)

• maximum use of  animals (performing several procedures per animal) 

• minimum loss of  animals (good post-op care)



3 R

General principles for the care and use of  
animals for scientific purposes

Replacement Reduction

Refinement
* the refinement of techniques to reduce the impact on animals 

(pain and unnecessary distress)



3 R

General principles for the care and use of  
animals for scientific purposes

Refinement
* Animals chosen must be suitable for the purposes of the investigation 
talking into account their biological characteristics, including behavior, 

genetic constitution, nutritional, microbiological and general health status

* Studies and teaching must be designed to avoid pain or distress to animals. 
If this is not possible, pain or distress must be minimized !



3 R

General principles for the care and use of  
animals for scientific purposes

* Investigators / teachers must avoid using death as an experimental end-point 
whenever possible 

* Scientific and teaching activities involving the use of animals must be as 
brief as possible

* Investigators / teachers must use the best available scientific techniques and 
be competent in the procedures they perform

Refinement



3 R

General principles for the care and use of  
animals for scientific purposes

• new diagnostic and therapeutic techniques (instead invasive methods)

• non-pharmacologic techniques

Refinement
Some refinement opportunities include:
• pain-relieving drugs

• environmental enrichment programs 
(to reduce the impact of environmental factors)

• establishment of more human endpoints



Directive and Νational Law



Accreditation systems

AAALAC  and NIH



SCIENTISTS

 More than 20 medical specialties
and expertises

 Biologists
 Veterinarians
 Pharmacists & Pharmacologists
 Chemists
 Mechanical Engineers
 Materials Scientists
 Physicists
 Mathematicians – Statisticians
 IT Scientists
 Nutritionists – Dietitians
 Nursing Staff
 Psychology 



WE …
Long term trust and acceptance,

culture of  care and individual’s role…

COMMON PRACTICES – DAILY WORK 

E pluribus unum      Out of many, one…



Cost / Benefit  Analysis

Ideal 
Small  Cost  
- Maximum 

Benefit



Legislation – directive 63/2010

Organization  &
Org.  Chart 

of the  Lab - Center

Labs  &  Institutions 

•Scientists
•Researchers
•Instructors 

•Research  Programs

•Training  Programs

Evaluation  Committee 
and

a Committee  for  
W/B., M. & F

of the Protocols

LEGISLATION



Ethical information chart

CODE OF PRACTICE
(universities, communities of  

researchers, laboratories, 
research and training centers)

LEGISLATION

ANIMALS ETHICS 
COMMITTEES
(local/institutional)

INSTITUTIONS
(laboratories, universities,

Training centers)

•Investigators
•Researchers
•Trainees      

•Training workshops
•Research projects     
•Products testing      



Code of practice

CODE OF PRACTICE FOR THE CARE AND USE OF ANIMALS
FOR SCIENTIFIC PURPOSES

Aim of the Code:

Provides general principles for the care and use of  animals, 
specifies the responsibility of the investigators and institutions 
which use animals in research, training, products testing, and 
diagnosis (other scientific purposes).



Code of practice

CODE OF PRACTICE FOR THE CARE AND USE OF ANIMALS
FOR SCIENTIFIC PURPOSES

Purpose of the Code:

- emphasize the responsibilities of the investigators, teachers and  
institutions 

- ensure that the welfare of the animals is always considered 

- Ensure that  the use of the animals is justified 



Code of practice

CODE OF PRACTICE FOR THE CARE AND USE OF ANIMALS
FOR SCIENTIFIC PURPOSES

- Avoid pain or distress for each animals used in 
scientific and  teaching activities

-Minimize the number of animals used in project 

-Promote the development and use of techniques which replace 
animal use in scientific and teaching activities 

Purpose of the Code:



AEC

- monitor the acquisition, transport, production, housing, care, 
use and disposal of the animals;

- examines, approves and monitor  the studies/training with 
animals (when animals are essential) taking into consideration 
ethical end welfare aspects as well as scientific or educational 
value

ANIMALS ETHICS COMMITTEES

- recommend to the institution any measures needed to ensure 
that the standards of the code are maintained;



Completion of projects :

- Return promptly to either normal husbandry conditions / to their 
natural habitat.

-End of life – euthanasia.

Training / Research



Euthanasia = human killing of the animals

- At the end of the teaching workshop or research project if / or an animal has 
become sick or moribund or  is suffering pain which cannot be alleviated

- During the surgery if the animals develop signs of severe pain or distress despite all 
the measures for avoiding pain and distress

- In post-op time if the animal is in a state of severe pain or distress which cannot be  
treated

- It is a requirement of  the project itself  ( when fresh tissues are required for analysis )

Training / Research 



Euthanasia
- These procedures must avoid distress, be reliable and produce rapid loss of 
consciousness without pain until death occurs

- The procedures must be performed only by person competent in the methods 
to be used 

- Animal should be killed under anesthesia or in a quiet, clean environment away from 
others animals

-Acceptable methods for euthanasia of animals (swine): 

Training / Research



The Five Freedoms 

 Freedom from hunger or thirst by ready access to fresh water 
and a diet to maintain full health and vigour

 Freedom from discomfort by providing an appropriate 
environment including shelter and a comfortable resting area

 Freedom from pain, injury or disease by prevention or rapid 
diagnosis and treatment

 Freedom to express (most) normal behaviour by providing 
sufficient space, proper facilities and company of the animal's 
own kind

 Freedom from fear and distress by ensuring conditions and 
treatment which avoid mental suffering

 Francis William Rogers Brambell (25 February 1901 – 6 June 1970), Biologist - Zoologist



AEC

ANIMALS  ETHICS  COMMITTEES

AECs must ensure that all animals care and use within the institution is conducted in compliance with

the code of  practice and incorporates the principles Replacement, Reduction and Refinement



Conclusion

Start / organize

teaching workshop research project

Get a code of practice for the care and use of animals for scientific 
purposes

To consult the relevant legislation

Don’t forget !!!

AECs = animal ethics committees



Plan  (pre-clinicals 3 / 4)  !

 Seed  stage
problem – idea - solutions

 Early  stage
prototypes – in vitro work – early  animal  validation 

 Pre - clinical  stage
animal  models  and  phase  I  clinical  trial

 Pre – launch  stage
phase   I I and   phase   I I I clinical  trials



General Principles 
for Good Research, Design and Practice

 You must make sure that research is based on a properly developed 
protocol that has been approved by a research ethics committee. It 
must be prepared according to good practice guidance given by 
government and other research and professional bodies.

 You must make sure that the safety, and wellbeing of animals take 
precedence over the development of treatments and the furthering of 
knowledge.

 You must make sure that foreseeable risks to animals and to 
participants are kept as low as possible. In addition, you must be 
satisfied that:  the anticipated benefits outweigh the foreseeable risks 

or the foreseeable risks are minimal if the research only  

has the  potential to benefit others more generally.



General Principles 
for Good Research, Design and Practice

 You should make sure that details of a research project are registered 
on an official,  available database (Lab Committees)  that is kept 
updated.

 You should be satisfied that appropriate monitoring systems (basically 
through the official Committees)  the are in place to make sure research 
is being carried out in accordance with the law and good practice.

 You must keep your knowledge and skills up to date. If you lead a 
research team, you must make sure that all members of the team have 
the necessary skills, experience, training and support to carry out their 

research responsibilities as effectively as possible.





Experimental  Biomedical  Research & Training





https://norecopa.no/prepare/prepare-
checklist



The Icarus Syndrome

It is the state of character where 
there are all the elements of successful
career (education, self-confidence, 
leadership skills), but ultimately leads 
to failure and unpleasant situations for 
himself/herself and his/her 
environment.  



Chinese vs European
Navigation. 1423 & 1492



Lack of Moderation
Authoritative behavior 
lack of communication

hyperbolic self-confidence



Η ανακάλυψη μου οφείλεται σε μεγάλο ποσοστό  στ΄ ότι τόλμησα 
στην εποχή μου, να μιλήσω  με συναδέλφους - επιστήμονες άλλων 

ειδικοτήτων (χημικούς, φυσικούς), με τους οποίους μου απαγόρευαν να 
μιλήσω.

James Watson, Ζωολόγος – Μοριακός Βιολόγος, Bραβείο Νobel, 1962







•Innovation
•New ideas
•Training
•Communication
•Culture of personality



The ABCDE approach , Principles in the management of a Surgical Patient, Basic Physiology for surgical Cases, Principles
shock (hypovolemic, cardiogenic, septic, neurogenic), Fluid management, Pain Control, Essential Trauma Cases, General and
Emergency Surgical Cases, Minimal Invasive Surgery, HPB and Transplant Surgery, Basic Orthopaedic Cases, ENT and
Maxillofacial Surgery, Vascular Surgery Emergencies, Ophthalmology Emergencies, Urological Emergencies, Plastic Surgery and
Burns, Cardiothoracic Emergencies, Post-operative Complications and Optimization, The surgical ward round checklist, Research
and the next generation in the Surgical Education, The ABCDE approach , Principles in the management of a Surgical Patient,
Basic Physiology for surgical Cases, Principles of shock (hypovolemic, cardiogenic, septic, neurogenic), Fluid management, Pain
Control, Essential Trauma Cases, General and Emergency Surgical Cases, Minimal Invasive Surgery, HPB and Transplant Surgery,
Basic Orthopaedic Cases, ENT and Maxillofacial Surgery, Vascular Surgery Emergencies, Ophthalmology Emergencies,
Urological Emergencies, Plastic Surgery and Burns, Cardiothoracic Emergencies, Post-operative Complications and Optimization,
The surgical ward round checklist, Research and the next generation in the Surgical Education, The ABCDE approach , Principles
in the management of a Surgical Patient, Basic Physiology for surgical Cases, Principles of shock (hypovolemic, cardiogenic,
septic, neurogenic), Fluid management, Pain Control, Essential Trauma Cases, General and Emergency Surgical Cases, Minimal
Invasive Surgery, HPB and Transplant Surgery, Basic Orthopaedic Cases, ENT and Maxillofacial Surgery, Vascular Surgery
Emergencies, Ophthalmology Emergencies, Urological Emergencies, Plastic Surgery and Burns, Cardiothoracic Emergencies,
Post-operative Complications and Optimization, The surgical ward round checklist, Research and the next generation in the
Surgical Education, The ABCDE approach , Principles in the management of a Surgical Patient, Basic Physiology for surgical
Cases, Principles of shock (hypovolemic, cardiogenic, septic, neurogenic), Fluid management, Pain Control, Essential Trauma
Cases, General and Emergency Surgical Cases, Minimal Invasive Surgery, HPB and Transplant Surgery, Basic Orthopaedic Cases,
ENT and Maxillofacial Surgery, Vascular Surgery Emergencies, Ophthalmology Emergencies, Urological Emergencies, Plastic
Surgery and Burns, Cardiothoracic Emergencies, Post-operative Complications and Optimization, The surgical ward round
checklist, Research and the next generation in the Surgical Education, The ABCDE approach , Principles in the management of
Surgical Patient, Basic Physiology for surgical Cases, Principles of shock (hypovolemic, cardiogenic, septic, neurogenic), Fluid
management, Pain Control, Essential Trauma Cases, General and Emergency Surgical Cases, Minimal Invasive Surgery, HPB and
Transplant Surgery, Basic Orthopaedic Cases, ENT and Maxillofacial Surgery, Vascular Surgery Emergencies, Ophthalmology
Emergencies, Urological Emergencies, Plastic Surgery and Burns, Cardiothoracic Emergencies, Post-operative Complications and
Optimization, The surgical ward round checklist, Research and the next generation in the Surgical Education, The ABCDE
approach , Principles in the management of a Surgical Patient, Basic Physiology for surgical Cases, Principles of shock
(hypovolemic, cardiogenic, septic, neurogenic), Fluid management, Pain Control, Essential Trauma Cases, General and Emergency
Surgical Cases, Minimal Invasive Surgery, HPB and Transplant Surgery, Basic Orthopaedic Cases, ENT and Maxillofacial Surgery,
Vascular Surgery Emergencies, Ophthalmology Emergencies, Urological Emergencies, Plastic Surgery and Burns, Cardiothoracic

Research  &  Training  
is  a  daily  lesson

of   strategy

of   personal  and  team  
responsibility,

LESSON   OF  LIFE

Research  &  Training  
is  a  daily  lesson

of   strategy

of   personal  and  team  
responsibility,

LESSON   OF  LIFE

.


