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BSO Background

• BS Biology, University of Notre Dame
• Ph.D. Microbiology, University of South Dakota 

School of Medicine
• Post-Doctoral Fellowships

– Cornell University, Ithaca, NY
– University of Wisconsin-Madison

• NRM-SM(BS) American Society of 
Microbiologists

• CBSP (ABSA)
• BSO University of Wisconsin-Madison
• BSO Washington University in St. Louis



10 NIH-NIAID Regional Centers for 
Excellence (RCE) in Biodefense and

Emerging Infectious Diseases



BiosafetyBiosafety PostPost--9/119/11
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Pathogenic Microorganisms

• Found in nature; many endemic in U.S.
• Can be eliminated/destroyed on site.
• Diseases are treatable; most pathogens 

sensitive to antibiotics.
• Barriers/controls available to prevent 

exposures.



Biological Agent (Pathogen)

• Quantity/Concentration

• Incidence in community
• Communicability

• Availability of 
vaccine/treatment

• Presence of Vectors

• Environmental stability

• Pathogenicity

• Source of agent
• Routes of exposure

• Infectious dose 
(LD50’s for toxins)

• Host range

• Virulence
• Antibiotic resistance



Biological Containment 

• Important containment mechanism, 
especially when assessing rDNA risks.

• Based upon existence of natural barriers 
that limit either:
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Physical Containment 
• Work Practices
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• Engineering Controls
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• Personal Protective Equipment



Physical and Biological 
Containment 

“Since these…means of containment are 
complimentary, different levels of 
containment can be established that apply 
various combinations of the physical and 
biological barriers along with a constant 
use of standard practices.” NIH Guidelines



Primary and Secondary Barriers

• Primary barriers are barriers placed at the 
level of the pathogen.

• Secondary barriers provide a second level 
of “protection” or “containment” around the 
primary barrier

• Tertiary, etc.
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Biosafety Levels

Guidelines evolved as a means of protecting microbiological 

workers based on data from laboratory acquired infections 

and an understanding of the risks associated with various 

manipulations of many agents transmissible by different 

routes. These guidelines work from the premise that safe 

work sites result from a combination of engineering controls, 

management policies, work practices and procedures, and, 

occasionally, medical interventions. The different biosafety 

levels developed for microbiological and biomedical 

laboratories provide increasing levels of personnel and 

environmental protection.



BSL-1
Defined organisms
Not known to cause disease in healthy adults
Examples:  Lactobacillus , Baculovirus

BSL-2
Moderate - risk agents present in the community
Disease of varying severity
Examples:  Salmonella , Hepatitis, Herpes simplex 

BSL-3
Indigenous or exotic agents, aerosol transmission
Serious and potentially lethal infection
Examples:  Brucella , Rift Valley Fever virus, VEE

HIGHESTHIGHESTHIGHEST

BSL-4
Dangerous or exotic, high-risk agents
Life threatening disease
Examples:  Ebola, Marburg, Lassa, Machupo viruses 

, , 

Basic Laboratories

Containment Laboratories
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Biosafety Level 2 Laboratory



Biosafety Level 3 Laboratory



Engineering Solutions to Air 
Contamination



Airflow Schematic of Fume Hood
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Designed to exhaust 
volatiles 
to the outside



Airflow of
A2 cabinet



HEPA Filter

· High efficiency particulate air (HEPA) filter

· Efficiently removes microscopic contaminants 
from air

· Removes particles < 0.3 µm with an efficiency 
of 99.97%

· DOES NOT capture volatile chemicals or 
gases



HEPA Filter

· Single sheet of borosilicate 
fibers

· Treated with a wet-strength, 
water-repellant binder

· Pleated to increase surface 
area

· Corrugated aluminum 
separators divide the pleats 



Filtration Mechanisms



Retention Efficiency of HEPA Filters





Formal U of C Biosafety Affiliations
• American Biological Safety Association (ABSA-

www.ABSA.org)
• Midwest Area Biosafety Network (MABioN-

www.MABION.org)
• NIH National Biosafety & Biocontainment

Training Program (NBBTP) Scientific Advisory 
Board

• National Science Advisory Board for Biosecurity
(NSABB)

• NIH Recombinant DNA Advisory Committee 
(RAC) Biosafety Working Group

• Argonne National Laboratories Institutional 
Biosafety Committee (IBC)





Database Management
Tracy Brodt & Susan Cook

Aerosol Biology
Lars Angenent

Risk Assessment Case 
Scenarios (Open 
Discussion)

4:00 - 5:00

Research Protocols/IBC
Susan Cook

Select Agent Program 
Management
Mark Campbell

Clinical Infection Control
Amy Hueffmeier

Properties of Biological 
Agents/Biological 
Containment
Joe Kanabrocki/Susan 
Cook

3:30 - 4:00

BSL3 Exercises
Joe Kanabrocki

GMP Lab Tour
TBN

Shipping
Tracy Brodt

Biosecurity Risk 
Assessment
Susan Caskey

Decontamination/
Disinfection Techniques
Bob Hawley

LAI 
Epidemiology/Exposure 
Sources/Routes of 
Infection/Lab Practices
Joe Kanabrocki

2:30 - 3:30

BREAKBREAKBREAKBREAKBREAK2:00 - 2:30

1:30 - 2:00

BSL3 Exercises
Joe Kanabrocki

GMP Lab Tour
TBN

Inspection Programs & 
Lab Safety Manuals
Tracy Brodt & Susan Cook

BSL3 Bacteriology
Jeff Jeddeloh

ABSL3 Operations
Ken Boschert

Host Defense & 
Susceptibility to 
Microorganisms
Stone Cao

1:00 - 1:30

LUNCHLUNCHLUNCHLUNCHLUNCH12:00 - 1:00

Lab Animal Allergies
Joe Kanabrocki11:30 - 12:00

Respiratory Protection & 
Fit-Testing
Brad King

Laboratory Safety 
Operations
Bob Hawley

11:00 - 11:30
ABSL3 Facility Tour
Ken Boschert

BSL3 Design 
Considerations
Jack Wunder

BSC Selection, Use & 
Maintenance
Jack Wunder

Aerosol Control (Open  
Discussion)Zoonoses

Lela Riley

Intro to Biocontainment:  
The OUTBREAK Lessons
Joe Kanabrocki

10:30 - 11:00

BREAKBREAKBREAKBREAK10:00 - 10:30

ABSL3 Facility Tour
Ken Boschert9:30 - 10:00

BSL3 Virology
Andy Pekosz

Flow Cytometry
Bill Eades

Viral Vectors/rDNA Risk 
Assessment
Susan Cook

U.S. Biodefense Efforts
Bob Hawley

9:00 - 9:30

GMP Facility Design and 
Operations
Gerhard Bauer 

8:30 - 9:00

Biological Toxins
Bob Hawley

Primary and Secondary
Barriers-Joe Kanabrocki

Risk Assessment of 
Biological Agents
Joe Kanabrocki

Welcome & Introductions
Joe Kanabrocki, 
Course Director

8:00 - 8:30

Friday, Sept 22Thursday, Sept 21Wednesday, Sept 20Tuesday, Sept 19Monday, Sept 18





HIV, HCV & HBV
What is the risk?

Post-
exposure 

prophylaxis
reduces risk 

by 81%

NONEVaccine 
Preventable
Can be given HBIG 

if not previously 
vaccinated

Treatment to 
prevent 
development of the 
disease

0.3%1.8%6-30%Risk of infection 
after needlestick
injury from infected 
source

5 million25,00078,000Estimated new 
cases each yr 
(general  
population)

HIVHepatitis C

(HCV)

Hepatitis B 

(HBV)



Risk Assessment Factors

Anthology of Biosafety IV, Issues in Public Health, Chapter 10. J.Y. Richmond, Ed. ABSA, 2001 page 152


