
1st virtual meetings on biosafety
18 june 2024

Priority themes proposed by email

a. Risk assessment and biosafety level;

b. Biosafety issues related to a diagnostic procedure (i.e. ELISA);

c. Decontamination of lab equipment/environment;

d. Waste management and safe transportation of samples;

Identified through discussion with NRLs: DECONTAMINATION (old

equipment)



Virtual meetings on biosafety

- short (~2 hours)

- informal, to encourage all colleagues to share their problems or solutions

- Presentations/questions for those who want to share their views or 

problems

- the EURL staff will share own strategies and procedures

- group discussions about the available strategies to tackle the problems 

that arise

- after each meeting, we will prepare a summary of the discussion and 

publish it on the EURL website



o Prions accumulate at very high infectious doses in the CNS (107-109 UI/gr)

o Unlike viruses and many bacteria, prions have an extraordinary resistance in the environment 

for a long time (years or decades)

o Easily contaminate surfaces (bind to metals, minerals and plastics)

o Not easily eliminated through cleaning and washing procedures

o Difficult decontamination:

o methods for viruses and bacteria that are ineffective,

oResistant to treatment with formalin,

oResistant to autoclave run with standard mode (121 ° C for 15 minutes or 134 ° C for 3 minutes)

oResistant to high doses of ionizing and ultraviolet rays

o more effective methods (not 100%)

o long-term exposure (at least 1 hour) to 1-2N NaOH or NaClO solutions with 20,000 ppm of free 

chlorine

o treatment in an autoclave at 134 ° C for at least 30 min

o Sterilization by incineration

Intrinsic characteristics of prions

PrPSc fibril



When decontamination is needed:

• Personnel exposures/accidents

• Lab environment (work surfaces)

• Waste liquid and solid residues

• Material/equipment to be re-used (non-clinical settings)

• Material/equipment to be disposed of



Although most of us have procedures in place to decontaminate 
equipment, there still seems to be a problem with equipment being 
discarded.

Could it depend on the type of equipment?

• Small equipment (pipettes, blotting tanks, thermomixers, balances..)

vs

• Large equipment (freezers, cabinets, homogenizers, microtomes..)



https://www.eurl-tse.eu/biosafety-issues/

INTERNATIONAL GUIDELINES

https://www.eurl-tse.eu/biosafety-issues/


WHO Infection Control Guidelines for Transmissible Spongiform 
Encephalopathies
Report of a WHO Consultation - Geneva, Switzerland, 23 –26 March 1999

Section 6. DECONTAMINATION PROCEDURES

6.1 General considerations

• TSE agents are unusually resistant to disinfection and sterilization by 

most of the physical and chemical methods in common use for 

decontamination of infectious pathogens.

• Table 8 lists a number of commonly used chemicals and processes that 

cannot be depended upon for decontamination, as they have been shown 

to be either ineffective or only partially effective in destroying TSE 

infectivity. 



WHO Infection Control Guidelines for Transmissible Spongiform 
Encephalopathies
Report of a WHO Consultation - Geneva, Switzerland, 23 –26 March 1999



WHO Infection Control Guidelines for Transmissible Spongiform 
Encephalopathies
Report of a WHO Consultation - Geneva, Switzerland, 23 –26 March 1999

• The safest and most unambiguous method for ensuring that there is no risk of residual infectivity on 
contaminated instruments and other materials is to discard and destroy them by incineration. 

• In some healthcare situations, as described in the guidance, one of the following less effective 
methods may be preferred. Wherever possible, instruments and other materials subject to re-use
should be kept moist between the time of exposure to infectious materials and subsequent 
decontamination and cleaning. If it can be done safely, removal of adherent particles through 
mechanical cleaning will enhance the decontamination process.

• The following recommendations are based on the best available evidence at this time and are listed 
in order of more to less severe treatments. These recommendations may require revision if new 
data become available.

Annex III 

Decontamination methods for Transmissible Spongiform Encephalopathies



Annex III 

Decontamination methods for 

Transmissible Spongiform 

Encephalopathies

All these solutions are useful for 

small equipment. But the 

equipment that is too large for 

incineration is often also too large 

for immersion and autoclaving….



Annex III 

Decontamination methods for 

Transmissible Spongiform 

Encephalopathies
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WHO Infection Control Guidelines for Transmissible Spongiform 
Encephalopathies
Report of a WHO Consultation - Geneva, Switzerland, 23 –26 March 1999

6.5 Personal protection during decontamination procedures

• Persons involved in the disinfection and decontamination of instruments or 
surfaces exposed to the tissues of persons with TSE should wear single-
use protective clothing, gloves, mask and visor or goggles, as noted in 
Section 5.1, Table 6.

• All individuals involved with disinfection and decontamination procedures 
should be familiar with these basic protective measures and precautions. 
Handling of contaminated instruments during transfers and cleaning 
should be kept to a minimum.



Annex III 

Decontamination methods for 

Transmissible Spongiform 

Encephalopathies



WHO Infection Control Guidelines for Transmissible Spongiform 
Encephalopathies
Report of a WHO Consultation - Geneva, Switzerland, 23 –26 March 1999

• 6.3 Decontamination of work surfaces

• Because TSE infectivity persists for long periods on work surfaces, it is important to use 

disposable cover sheets whenever possible to avoid environmental contamination, even though 

transmission to humans has never been recognized to have occurred from environmental 

exposure. It is also important to mechanically clean and disinfect equipment and surfaces that are 

subject to potential contamination, to prevent environmental build-ups. Surfaces contaminated by 

TSE agents can be disinfected by flooding, for one hour, with NaOH or sodium hypochlorite, 

followed by water rinses (see Annex III for detailed instructions). Surfaces that cannot be treated in 

this manner should be thoroughly cleaned; consider use of a partially effective method as listed in 

Table 8.

• Cleaning materials treated as potentially contaminated (see Section 6.4).



Advisory Committee on 

Dangerous Pathogens

(ACDP)
Health and Safety Executive (UK)

Part 3 – updated 2021





Nota 0006558-15/03/2021-DGSAF-MDS-P

• REGULATORY UPDATES 

• DECONTAMINATION PROCEDURES (INSTRUMENTS and SURFACES)

• EXPOSURE MANAGEMENT

• DESIGN and TECHNICAL CHARACTERISTICS of the LABORATORIES

• WORKING PROCEDURES

• CLEANING and DISINFECTION

TSE diagnosis: «Principles of biosafety applicable to Rapid 
Test laboratories involved in the epidemiological 

surveillance program of transmissible spongiform 
encephalopathies. Guidelines update ».

Italian guidelines (Ministry of Health)



Equipment

The best precaution is to use disposable instruments to be disposed of by incineration. 

If this precaution is not applicable, the instruments should be subjected to one of the decontamination 

procedures below in descending order of efficiency: 

1. Immerse the instruments in a solution of 1N NaOH (40 grams per liter of water)1 or NaClO with 20,000 ppm 

free chlorine for at least one hour; remove the instruments from the solution and place them in a gravity-

replacement or steam-injection autoclave at 134 °C for at least 30 minutes. 

2. Immerse the instruments in a 1N NaOH solution and boil for 5-10 min at atmospheric pressure. Wash the 

instruments thoroughly in water. 

3. Immerse the instruments in a 2N NaOH or NaClO solution with 20,000 ppm free chlorine for at least 

one hour. Wash the instruments thoroughly in water. This procedure is easily applied during a normal 

diagnostic routine. 

Decontamination of surfaces (worktables and counters, hoods, etc.) 

Use 2N NaOH solution (80 grams per liter of water) for at least one hour or, alternatively, a NaClO solution with 

20,000 ppm free chlorine for at least one hour. However, it is always advisable to precautionarily protect 

surfaces with absorbent, impermeable material to limit contamination

Italian guidelines (Ministry of Health)



• How to decide which to use?
• Feasibility

• Risk assessment



https://www.who.int/publications/i/item/9789240011311

https://www.who.int/publications/i/item/9789240011311


https://www.who.int/publications/i/item/9789240011311

Risk assessment

https://www.who.int/publications/i/item/9789240011311


Factors that need to be considered in the biosecurity risk assessment include:

✓ The type of processing;

✓ The quantity and type of material to be handled;

✓ The procedures and equipment in place, evaluating the potential of:

▪ risk of injury

▪ dispersion of the agent

▪ contamination of personnel

▪ contamination of instruments and surfaces

▪ adhesion of prions to metals (consider disposable)

Risk assessment in laboratories handling prions

ACDP guidelines (UK)



https://www.gov.uk/government/publications/guidance-from-the-acdp-tse-risk-management-subgroup-formerly-tse-working-group

Hazard groupings for animal and laboratory prion strains
(based on zoonotic risk being known/suspected, or still uncharacterised)

Sensitive questions to answer:

• How much high risk material has been 

handled?

• How much Class 3 high risk material 

has been handled?

• Is equipment routinely cleaned and 

decontaminated?

• Are there records of incidents (e.g. 

loss of free material in a freezer)?

• …….

https://www.gov.uk/government/publications/guidance-from-the-acdp-tse-risk-management-subgroup-formerly-tse-working-group


ISS IZSPLV

Lab solid waste Incineration Incineration

Lab liquid waste NaClO solution with 20,000 ppm of free chlorine for 

at least 1 hr and then incineration

1N NaOH for at least 2 hr and then incineration

Surfaces and environment Pre-cleaning (water + detergents); 2N NaOH for at

least 1 hr (using soaked paper towels); rinse with 

water

Pre-cleaning, then NaClO (20,000 ppm of free

chlorine), let stand for 1 hour; clean and rinse with

water

Equipment for repair On site repair Technical service performed in laboratory.

If not possible, agreement with companies:

cleaning with NaClO (20,000 ppm of free chlorine)

for 1 hr, clean and rinse with water. Packaging and

pickup by the technical expert service

Small equipment to be disposed

of

Incineration Incineration, or

Packaging and pickup by the supplier company (in

this case: NaClO 20,000 ppm of free chlorine for 1

hr, clean and rinse with water). This facility is part

of our agreement with companies in the equipment

purchase contract

Large equipment to be disposed

of

Pre-cleaning; 2N NaOH for at least 1-2 hr using

soaked paper towels; rinse with water (treatment of 

all accessible parts)

Pre-cleaning; NaClO (20,000 ppm of free chlorine

for 1 hr); clean and rinse with water (treatment of all 

accessible parts)

Special cases (heavily

contaminated equipment..)

See next slide

In summary, what we do at EURL (large quantity of high-risk tissues, class 3 agents…..):



“Special” procedure for heavily contaminated equipment (ISS)

• Intended to substitute “immersion” in decontaminating solutions with “spraying” for equipment that 

cannot undergo incineration

• In the BSL3 lab, the equipment is pre-cleaned, partially disassembled when possible, wrapped up with 

plastic film and put in a polypropylene bag

• Then it is moved to a biosafety plastic structure to allow to spray chemicals (2N NaOH) with a pump so 

to reach any part of the equipment for the desired time (1 hr) (chemical risk to prevent during 

spraying!)

• Very complex, impractical, time-consuming and costly (we did it only once for old safety cabinets, 

fridges and freezers): not a “good” procedure





….I do have a proposal for a specific topic: during the latest Iberian prion 

conference in May, I ran into a poster which described vaporized hydrogen 

peroxide (VHP) decontamination of prions using equipment from the following 

supplier:

https://devea-environnement.com/en/product/phileas-genius/ 

it would be nice to know if any NRL lab in Europe has experience with this kind of 

apparatus/ VHP decontamination and if so if they would be willing to share their 

experience ……….

Lucien van Keulen, NRL the Netherlands



O2SAFE
EN 17-272 compliant
Disinfectant shelflife: 2 years
02SAFE®7.4 is a ready-to-use, bactericidal, yeast, fungicidal, sporicidal
and surface disinfectant for clean surfaces of rooms, materials,
equipment and furniture. It is also suitable for the disinfection of clean
surfaces in contact with foodstuffs, premises, equipment and materials
of workshops for the transformation of foodstuffs for human
consumption.

https://devea-environnement.com/en/our-areas-of-activity/research-laboratory/

https://devea-environnement.com/en/product/phileas-genius/ 

Treated volumes: 80 to
1665m³
Phileas® 285 can be pre-
programmed, and runs
without requiring the
presence of an operator.
Programming cycles allows a
complete autonomous
disinfection.

How can DEVEA technology meet the 
needs of research laboratories?

You handle chemicals or
biological materials on a daily
basis. Microorganisms can
therefore contaminate
surfaces, equipment, floors
and also operators.

Disinfection is thus a crucial process
in research laboratories. Airborne
Surface Disinfection (ASD) is a terminal
disinfection procedure. The purpose of
ASD in research laboratories is to protect
your work environment and all of your
employees.





1. In the EURL or in other labs, is all biological material from the lab first autoclaved before it leaves the lab? 

• NO (autoclaving can be done before disposing of for incineration)

2. Or is it disposed of in yellow biohazard bins (to be burned)? 

• YES (In our labs all waste and biological material is discarded in biohazard bins and sent for 

incineration)

3. What about tissues in formaldehyde or certain buffers from the ELISA kits? 

• Separate liquid from solid and send both to incineration. The buffers of ELISA kits (often very 

small volumes – e.g. 1-2 ml) are discarded in the vials and sent for incineration 

4. How is chemical waste treated in the EURL (and empty bottles of chemical products) that cannot be 

autoclaved? 

• Incineration (unless bottles were not in contact with biological samples or contaminated 

surfaces)

5. What is done with old equipment from the BSE lab (laminar flows/safety cabinets, fridges and freezers, 

ELISA machines)? 

• Ideally, they should be incinerated, but this is not always feasible. Refrigerators and freezers can 

be decontaminated by spraying all accessible parts (inside and outside) with NaClO or NaOH 

solutions, leaving for at least 1-2 hours and then rinsing with water. The same procedure is used 

for cabinets, but the filters are treated beforehand by fumigation, carried out by specialised

companies. 

• Avoid reuse

6. Does the EURL or other labs sometimes disinfect the lab rooms with fumigation? 

• NO, but see previous slides

Severine Matthijs, NRL Belgium



1. Is it possible to decontaminate the old equipment or equipment for tests that we no longer perform to such an 

extent that it can be used in another laboratory?

• In principle, it should be avoided. But it depends a lot on the equipment, the type (class 2 vs 3) 

and the degree of contamination: risk assessment! (e.g. homogenizer vs plate reader)

2. Initially, all work with prions was carried out in a small laboratory that was specifically used for only this 

purpose. Due to the need for a greater capacity, the main laboratory was then relocated. The small laboratory 

remained as a backup, which is still quite well equipped and is used for the preparation of suspect samples 

for histology before decontamination with formic acid. As the small laboratory is rarely needed (recently we 

have had one atypical scrapie case per year) and is conveniently located next to the necropsy room, our 

superiors would like us to clean and decontaminate it, since our institute is short of space and we would like 

to use it for other purposes. We would be grateful if you could share your expertise on the matter and advise 

us on how we could decontaminate the small laboratory appropriately.  

• In principle, prion labs should be exclusively dedicated to TSE activities

• Risk assessment (type of material, spills/incidents…)

• If permitted, consider: removal of highly contaminated material; decontamination of the 

environment; establishment of procedures for spatial and temporal separation of different 

activities and equipment; information and training of personnel; decontamination procedures 

(effective for prions)

3. We still keep some tissues of positive cases in formalin in the small laboratory (some are more than 20 years 

old). Does this material still pose a safety risk, should we decontaminate it before sending it for destruction (I 

assume yes), and how can we decontaminate it? 

• Formalin is ineffective against prions. Decontamination is needed (separate liquid from solid and 

send both to incineration)

Kristina Tekavec, NRL Slovenia



The plan is to have periodical virtual meetings on biosafety

Also depends on how useful and effective NRLs find them 

Suggestions for the organisation of future meetings?

Suggestions for future topics?


