
Biosafety at MUSC
 Unit 3

How to determine the relative biosafety risk 
associated with a planned experiment  

http://www.musc.edu
http://www.musc.edu


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Questions to Ask ?

Hazard Levels

MSDS for Microbes

Standard Microbiological Practices

Special Practices

Containment Equipment

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/
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Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Questions to Ask ?

Hazard Levels

MSDS for Microbes

• Issue Aerosol

– 150 pfu is 
infectious intra-
nasally

• Incubation

– 1-10 days

• Communicability

– Yes

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Questions to Ask ?

Hazard Levels

Disinfectants

• Bleach

Physical Inactivation

Survival outside host

• Type 3 survival 10 
days on paper

• Type 2 survived 3-8 
weeks on 
environmental 
surfaces at room 
temperature.

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/



Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Questions to Ask ?

Hazard Levels

10 case of lab 

infections

Special Hazards

Contact with feces 

from infected 

animals

Spills

Disposal

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/



Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Questions to Ask ?

Hazard Levels

MSDS for Microbes

Standard Microbiological Practices

Special Practices
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http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/

http://www.hc-sc.gc.ca/pphb-dgspsp/msds-ftss/


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Infectious Agents

Work may only be conducted with prior 
approval of the IBC regardless of the safety 
classification of the agent

You must follow the requirements as 
specified in the CDC/NIH Biosafety in 

Microbiological and Biomedical Laboratories Manual

Containment requirements may be subject to 
modification by the IBC

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Define the risk

Infectious Agents List

Experimental Protocol

How big ?

Aerosols ?

Animals ?



Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 SECTION II - Principles of Biosafety 

Recommended Biosafety Levels for 

Infectious Agents in the Laboratory

Summary of Recommended Biosafety Levels 

for Activities in Which Experimentally or 

Naturally Infected Vertebrate Animals Are 

Used 

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s2.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm

PDF

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s2.htm
http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm
http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm
http://www.cdc.gov/od/ohs/pdffiles/BSC-3.pdf


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 Section III Laboratory- Biosafety Level 
Criteria

 BSL 1, BSL 2, BSL 3, BSL 4 

Comparison of Biological Safety Cabinets 

 Section IV-Vertebrate Animal Biosafety Level 
Criteria

 ABSL 1, 

 ABSL 2, 

 ABSL 3,

 ABSL 4 

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s3.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s4.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s3.htm
http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s4.htm


Laboratory Containment Levels for Biological 

Research Involving Potential Biohazards

 SECTION V - Risk Assessment 

 SECTION VI- Recommended Biosafety 

Levels For Infectious Agents and Infected 

Animals 

 Section VII- Agent Summary Statements

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s5.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s6.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s7.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s5.htm
http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s6.htm
http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm


Recombinant DNA, Gene Therapy 

and Transgenics

Guidelines for Research Involving 

Recombinant DNA Molecules

Or in PDF at this site

 Scope

 Safety

 Experiments Governed

 Roles and Responsibilities

http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Gdlnes_lnk_2002z.pdf

http://www.musc.edu/
http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm
http://grants.nih.gov/grants/policy/recombinentdnaguidelines.htm
http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Gdlnes_lnk_2002z.pdf
http://www.nih.gov/od/orda/toc.htm
http://www.nih.gov/od/orda/toc.htm


Recombinant DNA, Gene Therapy 

and Transgenics

Guidelines for Research Involving 
Recombinant DNA Molecules

 Classification of Human Etiologic Agents 
on the Basis of Hazard

Appendix B-I. Risk Group 1 (RG1) Agents

 Appendix B-II. Risk Group 2 (RG2) Agents

 Appendix B-III. Risk Group 3 (RG3) Agents

 Appendix B-IV. Risk Group 4 (RG4) Agents

http://www.nih.gov/od/orda/toc.htm
http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm
http://www.nih.gov/od/orda/toc.htm
http://www.nih.gov/od/orda/toc.htm


Recombinant DNA, Gene Therapy 

and Transgenics

Guidelines for Research Involving 
Recombinant DNA Molecules

 Physical and Biological Containment for 
Recombinant DNA Research Involving Animals

 Appendix Q-I. General Considerations

 Appendix Q-I-A. Containment Levels 

 Appendix Q-I-B. Disposal of Animals (BL1-N through BL4-N)

 Appendix Q-II. Physical and Biological Containment Levels

 Appendix Q-II-A. Biosafety Level 1 - Animals (BL1-N)

 Appendix Q-II-B. Biosafety Level 2 - Animals (BL2-N) 

 Appendix Q-II-C. Biosafety Level 3 - Animals (BL3-N) 

 Appendix Q-II-D. Biosafety Level 4 - Animals (BL4-N) 

 Appendix Q-III. Footnotes and References for Appendix Q

http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm

http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s4.htm
http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm
http://www.nih.gov/od/orda/toc.htm
http://www.nih.gov/od/orda/toc.htm


Recombinant DNA, Gene Therapy and Transgenics

Guidelines for Research Involving 
Recombinant DNA Molecules

 What’s Exempt?

 See section III F (page 20 NIH Guide (April 02))

 Those that are not in organisms or viruses

 Those that consist entirely of DNA segments from a 
single non-chromosomal  or viral DNA source, though 
one or more of the segments may be synthetic

 Those that consist entirely of DNA from a prokaryotic 
host including its indigenous plasmids or viruses when 
propagated in that host (or a closely related strain of the 
same species), or when transferred to another host by 
well established physiological means. 

 Those that consist entirely of DNA from a eukaryotic  
host including its indigenous chloroplasts, mitochondria 
or plasmids (excluding viruses) when propagated in that 
host.

 Bottom line… PCR and gel running..

http://www.musc.edu/research/ori/ibc/home.htm
http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm
http://www.musc.edu/research/ori/ibc/home.htm
http://www.musc.edu/research/ori/ibc/home.htm


Biosafety at MUSC
 Questions Unit 3

How to determine the relative biosafety risk 
associated with a planned experiment  

http://www.musc.edu
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