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A typical Biocontainment Unit

2. Air treatment floor

1. BSL3 Animal boxes and laboratories

0. Liquid and solid wastes treatment floor

4. BSL2 Laboratories

3. Offices, meeting rooms

Laboratories Animal Boxes

Air treatment

Liquid /solid wastes treatment
“Sandwich”

“Box in a Box”

2VetBioNet Deliverable 5.6



Scheme of ABSL3 facility

Main Access: 

offices and 

BSL2 Labs

Pre-ABSL3 Access: 

Outside freezer, 

SAS and autoclave

Total Access: 

BSL3 Labs and 

ABSL3 facility
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Scheme of ABSL3 facility
HEPA filter (supply - inhaust air) Double HEPA filter (air exhaust)

Pneumatic door

Stool and other animal 

wastes collection

Slat

Portable 

divisors

Shower

Chemical inactivation

Video recorder
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Main leitmotiv in an ABSL3 facility

•Be flexible!!
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Workflow considerations

When designing a facility, it is essential to define how various 
elements are processed, including animals (non-infected abut also 
infected), staff, wastes (carcasses, solids, liquids, others), samples, 
laundry, feed and bedding, etc., not only now but also in the future.
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ABSL3 facility: 
negative 
pressure 
gradient

Negative 

pressure 

increase
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Dirty  corridor

Box

Shower

Clean corridor

ABSL3 facility: negative pressure gradient
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ABSL3 facility: air filtration

• Air filtration through absolute filters (HEPA)  
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ABSL3 facility: air filtration

• Air filtration through absolute filters (HEPA)  
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ABSL3 facility: entering and exiting

Supplies, materials and equipment entering:

• Airlock, interlocked fumigation chamber.

• Interlocked and double-door autoclave, only 
when first option is under operation.

Experimental animal beings entering:

• Through big Airlock (SAS): 10m2 or more.
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ABSL3 facility: entering and exiting

Entry of materials, equipment, reagent, 

devices, but also animals, animal food, etc., 

through airlock, with disinfection after each use.

Interlocked doors, disinfection with 

mixture of aldehydes or by H2O2 

depending the kind of materials.

12VetBioNet Deliverable 5.6



ABSL3 facility: entering and exiting
• Exiting of material by 

autoclaving (conventional 
wastes or glass, but also 
papers documents, forms) 
or by airlock (SAS-Sterilised 
Air System) but only non-
porous materials: plastic 
trays, sealed waste 
containers, etc. 

autoclave airlock

airlock

autoclave

13VetBioNet Deliverable 5.6



ABSL3 facility: liquid wastes

Liquid wastes: all liquid stools, urines, and 
residual food from animal beings but also 
water from showers of staff and water flowing 
from cleaning activities of clothes, cages, slats 
and divisors in animal boxes inside 
Biocontainment Unit.
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ABSL3 facility: liquid wastes

1
2

3
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ABSL3 facility: liquid wastes

Liquid effluent treatment:

▪ Previous separation of solids, to 
incineration.

▪ Chemical Treatment of liquids 
with NaOH till reach pH≥12; 
contact time 12 hours (at 
least).

▪ pH neutralization with HCl until 
level 9.0- 9.4

▪ Release of treated wastes to 
sewer systems.

NaOH 

tank
HCl 

tank
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ABSL3 facility: liquid wastes

Effluent decontamination by thermal treatments:

• Thermal treatment by batch.

• Thermal treatment by continuous flow.

• Easier to be validated than chemical ones.

• In both cases, final release of treated wastes to 
sewer systems.
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ABSL3 facility: animal carcasses
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ABSL3 facility: animal carcasses

Chimney

Mechanical 

container 

lift
Post-burning 

reactor

Burning 

chamber

19VetBioNet Deliverable 5.6



ABSL3 facility: animal carcasses
Caustic Digester™ (sometimes called a Tissue digester)
CausticDigester™, by an alkaline hydrolysis process at elevated 
temperature, is capable to convert solid biological waste into a 
sterile, homogenous liquid for safe and easy discharge. 

•This technology implies the use of pressure vessels, 
hydraulically operated lids, batch reporting and record keeping, 
field proven process technology, lifts, platforms, steam 
generators, and other items. Automatic process control assures 
the proper times and temperatures for each cycle. 
•Alkaline hydrolysis provides a cost effective, acceptable method 
of destroying biological wastes.
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Redundancy

Redundancy is defined as having more than one system 
supporting and individual function. Not all systems or devices 
needs redundancy. The primary areas for redundancy need to 
focus are: personnel protection, environment protection and 
product (or scientific outcome protection). You must well think 
out during a design process.
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2º Main leitmotiv in an ABSL3 facility

•Be redundant if you can afford it

• Chemical but also thermal liquid waste treatment.

• Incinerator plus tissue digester

• Power by several means (including diesel 
generator)
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ABSL3 facility: 
sample and reagent transfer from/to box

• From clean areas to experimental box through the 
shower system or by dunk tank.

• From box inside to BSL3 laboratories through dunk tank 
(full of Chloramine-T, 30 min contact time, soaking).

• From experimental box to necropsy room through 
airtight door, in closed containers.
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ABSL3 facility: box cleaning

• Clean with detergent all surfaces, starting by ceilings, walls, plastic floors and 
all portable divisor (dismantling them if necessary).

• Decontaminate all liquid wastes with NaOH and push them physically to floor 
0.

• Prepare all plastic or metallic divisors, floors and contaminated materials to 
next decontaminating process. 
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ABSL3 facility: box cleaning

• A very heavy work!!!
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ABSL3 facility: box decontamination

• Manual cleaning (wearing all needed PPE) including 
dismantling.

• Decontamination using H2O2 fumigation.

• Assembling the box for the new incoming animals, 
procedure, etc.

• Decontamination by H2O2 fumigation (only in special cases).

• Arrival of new animals                 

The circle has been completed.
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• Manual cleaning (wearing all needed PPE) including 
dismantling.

• Decontamination using H2O2 fumigation.

• Assembling the box for the new incoming animals, 
procedure, etc.

• Decontamination by H2O2 fumigation (only in special cases).

• Arrival of new animals                 

The circle has been completed.

ABSL3 facility: box decontamination
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Technical stop???

•Once a year
• No animal experiments ongoing.

• Previous decontamination of all areas.

• No lab experiment allowed but…

• Switch off power of whole facility for 4-5 hours.

• 2/3 weeks duration.

• Time to allow access to all scheduled external 
maintenance and verification services.
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ABSL3 facility

Personnel

Shower

HEPA filters
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pressure
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Summary
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BiocontainmentBiosafety Biosecurity 

Emergency routines
GLP

BSC, glove boxes,
engineering control

Transfer security
Physical security
Information security

Inventory control
Access control

Accountability, compliance of SOPs, incident reporting and response planning, 

revision and training. Supervised by appointed Biosafety Officer

Handling procedures
Risk assessment
PPE

Three partners playing their roles
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A conclusion: the never ending story

Vindran, encara, altres noves i inusuals malalties en el decurs del 
temps. I aquesta malaltia [sífilis] desapareixerà, però renaixerà més 
tard i serà observada pel nostres descendents.

It will come, yet, other new and unusual diseases over 
time. And this disease [syphilis] will disappear, but later it
will reborn and will be observed by our descendants. 

Girolamo Frascatoro (Verona 1483-1553)

De Contagione et contagionis morbis (1526)
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A final conclusion

We must expect the unexpected.

Cal esperar allò inesperat (in catalan).
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Questions?
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