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Working with Large Animals Safely

1. Regulations
2. Kinds of Animals
3. Risk Assessment
4. Functions Animal  Facility           
5. Examples of Animal CL-3 Projects



Small Animals in Containment
• Study Planning Process

- Starts with the scientist picking the 
appropriate animal model

- Animal Care committee approval 
(Scientific, veterinary and Lay 
approval minimum) on the animal 
protocol 

- Planning appropriate containment 
and how each step performed. 

- ** Don’t buy equipment or renovate 
until you have planned all the 
details**

Mistakes = Liability
Bill C- 145  in Canada



Animals
Small Large



Small Animals

Rodents Rabbits
Dogs, Cats, 

Primates
Exotic

Non
SPF



Large Animals

Poultry Hooved

Exotic Birds Exotic Hooved



Risk Assessment
Safety is No Accident - it is Planned

• Biological Safety Assessment
– Review all procedures and ensure 

Biological Safety SOPs,  MSDS
– Decontamination methods

• Animal Use Protocol
– Staff, Species, Society, Set-up, 

Signatures 
– Animal Care SOPs



• Knowing the Agent(s)used in the animal room is 
Critical when working in containment - not just 
the category. 

• (CL2, CL3, CL4, ABSL-2, ABSL-3, BSL-3 Ag, 
BSL-4)

• Critical factors of the agent - aerosol spread, 
contact spread, blood borne arthropod borne and 
human sequelae if any. 

• What, if any, zoonotic pathogens do the animals 
naturally carry.

Level of Zoonotic Risk



Risk Assessment- Review the Risks

• Animal to Human

• Human to Animal

• Animal to Animal



Risk Assessment 
What is This?





Risk Assessment - Needles



Risk Assessment - Signage

• Hazard Warning Signs



Risk Assessment- Animals
• What clinical signswill the 

animals exhibit?

• Nothing– no special precautions

• Seizures– possible problem with 
large species handling, require 
sedation

• Diarrhea / Discharge– will affect 
the amount of contamination of 
the CL-3 agent and increase risk 
of contamination of the staff

• Coughing– probable aerosol 
spread of the organism.

• Behavior change- aggressive



Zoonotic 
Risk Varies 

in BSL-3

BSL-3 Ag Non Zoonotic
Sampling FMD

BSL-3 Ag Highly 
Zoonotic PM Q-Fever

BSL-3 Newcastle            
Disease Health Check

BSL-3 West Nile Virus
Post mortem
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Animal Facility Function - Anteroom 

• Improve the potential to create 
a simple and effective barrier

• Can maintain differential air 
pressure and air flow easier

• Simple air lock to prevent 
retrograde air flow into clean 
corridors



Animal Facility Function – Anteroom

• Halfway stage in and 
out for donning and 
doffing of layers of 
PPE

• A place to wash hands

• Area of 
decontamination to be 
able to get samples out 
of the holding room



Animal Facility 
Function Large 
Animal Holding





Small Animals in Containment

• ExclusionBarrier

– Equipment and procedures designed to keep things “OUT”
of the cage ( therefore Isolation) 

– “ BioExclusion”-exclusion of defined hazards TO an 
animal population

• InclusionBarrier

– Equipment and procedures designed to keep things “IN”
the cage ( therefore Containment)

– “ BioContainment” - protection of the Environment FROM 
a defined Biohazard of an animal population



Small Animals in Containment

– Level III assumes 
Containment, but in fact 
BOTH Containment and 
Exclusionary housing may 
be required for animal 
studies

– Use of immune 
compromised animals in 
biohazard studies requires 
both considerations for a 
single study!



Small Animals in Containment

• Primary barrier

• Small animals allow for 
caging to be ½ of 
primary barrier 

• The Biological Safety 
Cabinet- Class II is the 
other ½ of your primary 
barrier 



Ventilated rack & Micro isolator

Static Micro isolator

Micro IsolatorsMicro Isolators

Mice, Rats and other small rodents/mammals can Mice, Rats and other small rodents/mammals can 
be housed in this mannerbe housed in this manner

Small Animals in Containment



Ventilated rack & cage ( also called IVC)Microisolator VersusVersus

Positive

100% Exhaust Capture

= ideally Containment & Isolation  combined- and does not exist 
yet commercially
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Small Animals in Containment

With or without  IsolationWith or without Isolation/Animal Protection



Ventilated Racks

• Less Waste (Bedding, Food, etc.)($ 
saved)

• Less Animal Handling ( increased 
safety for staff )

• Reduced staff labour ( $ saved)
• Can be roll in roll out with air, or 

hard ducted  to the HVAC
• Common for companies to assume 

negative air pressure rack = 
biocontainment, but only a few are 
sealed to ensure this once removed 
from the rack

• 2 on the market now truly are 
Biocontainment ( also between rack 
and BSC) 

Small Animals in Containment



• Larger “Small” Animals in Containment
• Supplementary cubicles/clean rooms 

expand options- “ Layering”

technologies

Small Animals in Containment



“ Layering” of housing options an excellent 
idea ( similar to PPE ) an expands the 
possibilities greatly
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Animal Facility Function 
Large Animal Holding Rooms

• Varies with zoonotic potential. 
• Pigs are versatile and can be housed on the floor or in 

cages.
• Large domesticated animals require a chute and holding 

pens.
• Treatment of animal waste and bedding hardest to 

accomplish. 
• Bedding is often replaced with soft mats or inlaid flooring.
• Safety of staff is critical and staff must work in pairs.
• Miniature animals or very young animals are often used to 

ensure ease of handling and size.





Animal Facility Function 
Procedure Rooms

• Typically the large animal holding room is also the procedure room.
• The animals generally will not fit into a BSC nor lend themselves to be 

confined in small spaces without chutes or pens. 
• The staff member must have a safe place to don and doff PPE away

from the animal areas.
• The chance for contamination is far greater while working in the cage 

with the infected animals. 
• Procedures with large animals can be dangerous and only personnel 

experienced in that animal species should enter the pen.
• Animal restraint devices typically include snares for pigs, head gates 

for cattle; however some species require gentle persuasion or 
tranquilization for optimal safety. 

• Excessive sampling can lead to dangerous situations when animals
become afraid of the person sampling.  Acclimation and understanding 
the animals behaviour are critical to success.



Animal Facility Function 
Special Procedure Rooms



Special Procedures

• More frequently, special procedures are required 
within high containment.

• Aerosol chambers, MRI, PET scans, cyclotron, or 
hot cells are being designed for animal facilities. 

• Most specialized procedure rooms require 
transport of infected animals down corridors 
which requires novel methods of providing 
inclusion and exclusion for the animals.



• BSC Operational Practices
• Use usual techniques for procedures 

with the animals, but with emphasis 
on safechoices and competenceof 
personnel

• There are always choices- make wise 
ones! Example: Necropsy with tape 
rather than pins to hold the carcass

• Recommended resource for ideas for 
operational procedures: ABSA DVD

Small Animals in Containment



Necropsy



Planning Your Work Space



Animal Facility Function
Necropsy Suite

• For small animals, necropsy suites are typically the biological 
safety cabinet.

• Working within a BSC requires dexterity if small pigs or birds are 
necropsied.

• Alternatively, down draft necropsy tables are used to prevent 
contamination and when greater access to the animal is required.

• Smaller large animal species can be raised up onto a table where
they can be prosected easily.

• The floor becomes an adequate surface if extensive PM is required 
or very large animals must be necropsied within their home pen. 

• The principles of  maintaining clean, contaminated and transitional 
areas with a well thought out plan aid in the ease and safety of the 
procedures.

• The higher the level of containment, the slower and more 
experienced the prosector should be. 



PLANNING YOUR WORK SPACE

SAMPLES CONTAINERS

TRIMMING

ANIMAL

ANIMAL

DIRTY 
INSTRUMENTS

CARCASS
WASTE

SUPPORT 
TABLE

PM AREA

CLEAN 
INSTRUMENTS

..



Animal Facility Function

Protecting Yourself





Animal Facility Function
Protecting Yourself

• Various forms of PPE can be worn in the animal facility depending 
on personal suitability, requirements, and ease of use.

• Small animal facilities commonly wear scrubs, followed by a gown
with a moisture barrier, gloves X 2 or 3, and a HEPA face mask or 
Motorized HEPA filtration.

• Large animal clothing often requires steel toed boots, coveralls, 
boots, gloves and a form of HEPA filtration. 

• Secondary layers of PPE may require disposable coveralls and a 
layer of washable PPE. 

• All PPE must be able to be worn in the animal pen with minimal 
risk of removal by the animal and pen chutes.

• As this is demanding and time consuming, less work can be 
accomplished in one day.

• Long time in excessive PPE can lead to dehydration and over the 
course of a study frequent rest for staff may be required.



Waste Streams



Small Animals in Containment
• Personnel Issues
• Personal Protective Equipment

– A fact of life in containment work! Hire 
people who are OK with that . Staff 
trained/familiar in Exclusionary barrier 
work a good choice Containment work.

– Begins with scrubs  and dedicated shoes 
initially, and works up from there’

– Depends on Level III agent used

– Lab animal allergy and Asthma a BIG 
concern with animal work.PPE gloves 
and masks( Niosh 95 and up)  in Level 
III helps protect against LAA, negative 
influence on Asthma

– Plan putting it on- and taking it off



Waste Removal



Small Animals in Containment
• Animal Room Cleaning
- Daily gage readings and filter checks of equipment 

such as Vent racks ( room air intake)

- Must clean/decon continuously- all surfaces once per 
month minimum. Floors,BSC’s and 

working surfaces daily. 
- Particle load of animal rooms should be kept 

minimal 
- Document the process

Understand and perform Understand and perform 
your animal related your animal related 

equipment equipment 
maintenance( daily, maintenance( daily, 
weekly, monthly) weekly, monthly) 

Yearly during annual Yearly during annual 
shutdownshutdown



Small Animals in Containment
• Animal Handling

– Animals in Level III should not be 
handled

– Anesthetize in chambers
– Kevlar/ Chain Mail gloves
– Restraint devices/ chambers
– Squeeze cages

����������	� �



Small Animals in Containment
• Environmental Enrichment

- Term used to describe the methods 
used to address the psychological  
needs of a species

- Mandatory for CCAC, plus must 
also consider this issue for 
Employees working in Level 3 
conditions

- Social contact in social species, 
promotion of natural activity 
within an animals cage

Primates most difficult to provide 
effective E.E.



Primates In Containment

- Caging must consider their social, behavioral
and emotional needs- which is very difficult
in Level 3 environments

- Cages must be safe for staff to handle 
without direct animal contact

- Strong enough to withstand damage from 
primates, with multiple locks to avoid
escapes

Small Animals in Containment



Small Animals in Containment

• Rats
• Social , docile and intelligent species that can 

be housed in same cage types as mice, only 
larger. 

• Ventilated racks do come with rat sized cages
• Continue to grow so can get very large in 

long term studies
• Easily purchased at commercial lab suppliers, 
• Next most popular rodent to mice in research 

studies
• E. Enrichment similar to mice, plus love to 

climb and hide



Small Animals in Containment
• Guinea Pigs
• Are very social, do not do well in isolation
• “Freeze” or “flight” startle reactions
• Love a place to hide
• Specific cage size requirements ( as in all lab 

animals- CCAC Guidelines) and largest 
ventilated rack cages generally allow only one 
guinea pig ( social species)

• Rarely bite or jump
• Should not be housed on mesh floors 
• Require vitamin C in their diets daily
• Carrier of bacteria's and virus’s 

naturally  infectious to other lab animals
• Difficult to obtain blood samples
• Difficult to treat with antibiotics



Small Animals in Containment
• Rabbits
• House well in cage units, but tend to 

have foot problems in long term 
studies

• Floor pens are much better, 
but not suited for grouping males 
(fight) and not practical for    
aerosol containment studies

• Rabbit areas tend to clog the air 
exhaust vents with hair- must be 
watched

• Need to clip their nails and teeth    
to be sure they do not overgrow

• Challenge to handle safely in   
Level 3
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Animal Facility Function
Waste Streams

• Waste streams must be in place before the project starts.
• The treatment of the waste from animals must be according to 

SOP’s and strictly followed.
• Initial waste treatment for small animals usually starts with the 

BSC when the cage is dumped.  Disinfectant is frequently 
sprayed on the cage and allowed sufficient contact time to kill 
the organism of test. 

• Secondary treatment of waste occurs with a combination of 
autoclaving and cage washing. 

• Treatment of large animal waste depends on the level of 
containment; level 2 can be treated with lagoons and time. 

• Level 3 and 4 Ag require an initial treatment within the drainage 
system and a secondary treatment using various forms of heat 
and pressure. 

• Waste streams for carcasses depends on the facility and agent to
be decontaminated. My preference is for incineration.



Animal Facility Function
Data Collection/Storage



Data Collection and Storage Systems

• Frequently data collection and storage areas are overlooked 
within an animal facility.

• Removing valuable information from the animal pen, and 
then facility, can be challenging if not thoroughly thought 
out beforehand.

• Bar code readers, scanners, handheld computer palm pilots 
and wireless computer networks have all aided in 
information removal.  Most can be decontaminated for 
level 2 with alcohol.  In level 3 and 4 “poly paper”, digital 
cameras, and windows aid in transfer of information.

• There is never enough storage space within an animal 
facility – enough said. 



Small Animals in Containment
• Personal Protective 

Equipment

– Should consider universal 
precautions, as easier for staff 
to remember rather then 
individual gowning 
techniques per study or per 
room or per cubicle

– Nothing beats graphics for 
staff training and  well as 
posted reminders in areas 
needed 



Small Animals in Containment
• Personal Protective Equipment

Keeps it Simple!
• Management must offer                                           

proper fitting of                                              
equipment, and choices                                          
of mask design for as                                           
much attention to                                             
comfort as possible



Ergonomic Issues

• Repetitive Stress Syndrome

• Zoonotic Infections
• Sharp Problems

• Trauma
• Fatigue

• Inability to Urinate Defecate
• Bunker Mentality

• Welfare Stress 
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