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Quality system in research

is a set of rules defined by a collection of policies, processes, documented procedures 
and records aiming to improve the quality of the research

Why?
to ensure the accuracy, the reliability of all aspects of the operations, safety and 
efficacy of the discoveries and the reported test results

Poor quality management can result in redundant treatment or treatment 
complications, failure to provide correct treatment, delayed diagnosis and 
unnecessary follow-up experimental design



Three internationally available quality systems for animal units:

ISO 9000:2000 
(International Organization for Standardization) –
focuses on customers (to whom the animals and their products and services are provided)

GLP Guidelines 
(Good Laboratory Practice Guidelines) –
addresses the reliability and reproducibility of experimental data 

AAALAC International 
(Association for Assessment and Accreditation of Laboratory Animal Care 
International) –
principally addresses the quality of the broad environment within which animal care and 
use takes place

Quality management systems



Quality management systems in animal research

ISO 9000 family: specifications to ensure that materials, products, processes and services 
are fit for their purpose (check you do what you say you do)

Animal welfare (legal, self-imposed requirements)

GLP: addresses the reliability and reproducibility of experimental data generated by the 
use of animals (check you do what you say you do, extra level of paperwork)

Animal welfare (legal, self-imposed requirements) 
Authority of Study Director for the conduction of protocols in the study 

AAALAC: peer-reviewed system which evaluates the organization and practices in a 
laboratory animal facility for humane care and use of animals
(check if what you do is good for animals)

Focus on animal welfare (3Rs)
Reviewers are specialists



- institutional interest, management support (all)

- confidentiality (all)

- level of focus on animal welfare (AAALAC > ISO, GLP)

- resources needed, quality assurance unit (GLP > ISO > AAALAC)

- international recognition (depends on the field)

- specialization of inspectors/site visitors (AAALAC > ISO, GLP)

- GLP is mandatory, whereas AAALAC and ISO are voluntary

but they can be combined!

Similarities - Differences



Schemes characteristics





Systems drawbacks



Good Laboratory Practice (GLP)

a quality system concerned with the organizational process 

and the conditions under which non-clinical health and 

environmental studies are planned, performed, monitored, 

recorded, archived and reported



The history of GLP

The formal regulatory concept of GLP originated in the US in the 1970 by the FDA 
(Food and Drug Administration)

The inspection of studies and test facilities revealed fraudulent activities and 
cases of poor laboratory practice

FDA’s publication of Proposed Regulations on GLP in 1976, with establishment 
of the Final Rule in June 1979 (21 CFR 58)

In 1981 the Organization for Economic Co-operation and Development (OECD) 
formulated GLP principles on the international level



promote the development of quality test data  

basis for the mutual acceptance of data

avoid duplication of data

avoid technical barriers to trade

provide a tool to ensure a proper approach to the management of 
laboratory studies

Purpose of the GLP Principles 



1. Test facility organization and personnel

2. Quality Assurance program

3. Facilities

4. Apparatus, materials and reagents

5. Test systems

6. Test and reference items

7. Standard Operating Procedures (SOPs)

8. Performance of the study

9. Reporting of study results

10. Storage and retention of records and materials

The GLP Principles 



test facility management’s responsibilities

study director’s responsibilities

principal investigator’s responsibilities

study personnel’s responsibilities 

1. Test facility organization and personnel



Responsibilities of the QA personnel:
designated individuals directly responsible to the management, but not involved  
in the conduct of the study being assured 

access to up-to-date study plans

prepare documented verification of the compliance of the study plan to the 
GLP principles

conduction of inspections to determine compliance of the study with GLP  
principles – study-based, facility-based or process-based inspections

2. Quality Assurance (QA) program 

to assure that studies performed are in line with these GLP Principles



suitable size, construction and location to meet the requirements of the study

adequate degree of separation of the different activities

isolation of test systems and individual projects to protect from biological hazards

suitable rooms or areas for the diagnosis, treatment and control of diseases

storage rooms for suppliers and equipment

3. Facilities



designed and operated to control selected parameters (temperature, humidity, 

ventilation, airflow, light-12 hour light and dark cycles) 

organized to prevent animals to contact with disease 

restricted entry only to staff using personal protective equipment (coat, gloves, 

face mask, cap, foot wares)

the building should provide enough space for animals and studies to be separated 

and allow the operators to work efficiently  

Animal research facility
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A well designed animal house should provide areas for:

• different species

• quarantine 

• changing rooms

• experimentation

• receipt and storage of materials (bedding, diet, cages)

• cage washing area with autoclave facility

• necropsy

• waste disposal



Work safety in animal house – Basic rules

have a look around (emergency exits, telephone, emergency phone numbers etc)

wear protective clothing

plan ahead: organize and prepare everything before starting the experiment

keep workbench clean and tidy

have a second empty cage near

do not leave the mice unattended when cages are open

learn safe animal handling

do not eat, drink or smoke in animal facility

do not contaminate surrounding surfaces (door handles, phones)

proper waste management (needles, syringes, biological materials)

clean up after 

remove protective clothing when leaving animal house



apparatus and validated computerized systems of appropriate design and 
adequate capacity

documented inspection, cleaning, maintenance and calibration of 
apparatus

reagents and materials should be properly labelled

4. Apparatus, materials and reagents



proper conditions for storage, housing, handling and care 

isolation of newly received animal/plant test systems until health status is evaluated

humanely destruction of inappropriate test systems

records of source, arrival date and conditions

proper identification of test systems in their housing

cleaning and sanitization of housing

5. Biological test systems  

6. Test & reference items

records for dates of receipt, expiry date, quantities received and used in the study

appropriate identification of each test or reference item



approved SOPs to ensure the quality and integrity of the laboratory data

each facility unit should have immediately available current SOPs relevant 
to the activities being performed

deviations from SOPs should be acknowledged by the study director and/or 
the PI 

SOPs for: test and reference items, apparatus, computerized systems, 
materials and reagents, test system etc.

7. Standard Operating Procedures



approved written plan, verified for GLP compliance, approved by the study 
director and by the test facility management

justification for amendments and approval by dated signatures

description and explanation of deviations

content of the study plan (e.g. description, purpose, methods, justification of 
test system, experimental design)

8. Performance of the study 



final report for each study

signed by scientists

approval by the study director

corrections, additions, amendments signed and dated by the study director 

9. Reporting of study results

10. Storage and retention of records and materials

retain archives (e.g. study plan, raw data, samples, final report, index of 

materials, validation documentation) 



Quality management - Examples

1. Animal bedding

2. Laboratory animal diets



Certificate of batch analysis : Diet and Bedding



Production according to:

Good Manufacturing Practices (GMP)

Energy Management System (reducing 
energy consumption and CO2 emissions)

1. Animal bedding



Laboratory animal diet manufacturers is important 
to have quality certification (ISO 9001):

Research, development and manufacturing 

of diets for lab animals

Manufacturing and packaging

Environmental analysis services

2. Laboratory animal diets



The HACCP system is a preventive approach to 

food safety from biological, chemical or physical  

hazards in production processes˙

designed to identify, balance and mitigate key 

threats to animal wellness

The HACCP system is used at all stages of a 

food chain, from food production and preparation 

processes including packaging and distribution

Hazard Analysis and Critical Control Points (HACCP) 



Case study: Quality control

Procurement for the purchase of animal diet 8,000 kg

Vacuum packed
Gamma irradiated
Protein: 18% - 22%, Crude Fat: 3% - 6%, Crude Fiber: 4% - 6%

Two offers: Difference of 4.800 euros 

Examine certificate of analysis



Certificates of analysis

Levels of the pesticide e.g. Chlorpyrifos-methyl is 0,29 mg/kg 



Would you purchase this diet?

EU-guidelines allow a maximum residue levels of 0,01 mg/kg Chlorpyrifos-methyl 
in the diet

High levels of Chlorpyrifos-methyl may induce hepatotoxicity, nephrotoxicity and 
neurodevelopmental problems

In the EU, the use of Chlorpyrifos-methyl is NOT authorized in: DE, DK, FI, LT, LU, 
LV, MT, NL and SE

A final rule issued in August 2021, effectively stopped the use of the pesticide 
chlorpyrifos on all food and animal feed



Case study: Colony management and planning 

Every year the  Animal Facility Manager or the Veterinarian in charge is 
responsible for sending a yearly EU report on the species and the number 
of animals used and the field of research

Last year, the manager noted that one lab’s colony size is overbreeding 
by 40% and that the mice not used were culled as surplus 

Which measures or recommendations would you take to resolve this problem?





In managing a mouse colony, you received a request for 200 C57Bl/6 females 
per month, aged 6-8 weeks

From the mouse database, we know that this colony has an average litter 
size of 5.7 pups

How many mating trios do you need to supply this number of mice requested?
In how many weeks would you be able to start supplying these mice?



Reproductive characteristics:

Mating age: 6-8 weeks of age

Gestation: ~19-21 days

Wean age: ~21 days; up to 28 days if preferred

Litter size: 2-12 pups; highly strain-dependent

Replace breeders: ~7-8 months of age (several mutant strains have considerably                                                 

shorter windows of optimal breeding performance)

Select appropriate breeding schemes
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