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History of Biosafety

“If you would understand anything,
observe its beginning and its
development.” Aristotle

A Beginning

= 1854 London cholera
epidemic

= Edwin Chadwick and
John Snow
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A Beginning

Lessons Learned*

= Effective intervention does not always need accurate
knowledge of disease causation

= Environmental measures may be more effective than

In with the Germ Theory -
Out with the Miasma Theory

= Pasteur established the germ theory in 1862

— Demonstrated that fermentation is caused by the
growth of microorganisms; published paper on lactic
fermentation in 1857

= [solation and culturing of bacteria
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In with the Germ Theory -
Out with the Miasma Theory

First Laboratory Infections

1885 Typhoid lab infection, unknown cause
1893 Tetanus lab infection by syringe
1894 Cholera lab infection by pipette

Cotton for Exhaust Air for Anthrax
Aerosol Challenge (Buchner)
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What LAl encouraged the
development of pipetting aids?

Tuberculin Preparation
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Grinder for Glyerinized Cowpox
Pustules

From “NIH: An Account of Research in
its Laboratories and Clinics” 1984

Referring to George W. McCoy, Director of the Hygienic Laboratory
(1915 - 1937)

“l have often pondered McCoy’s genius for choosing
productive research people. He sought dedication and
industry in young researchers and rarely imposed his
decisions on them. Between the lack of laboratory training
and the rather primitive conditions for handling infectious
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Reports and Surveys of Laboratory
Associated Infections
Surveys of Laboratory Infections

Kisskalt, K. 1915. Laboratory Infections with Typhoid Bacilli.
Zeitschrift fur Hygiene and Infektionskrankheiten 80:145-162

Meyer,K.F. and Eddie, B. 1941. Laboratory Infections Due to Brucella.

Reports and Surveys of Laboratory
Associated Infections

Multiple Laboratory Infections

Agent Probable Source LAl Year

Franciscella tularensis handling rodents 6 1920
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Reports and Surveys of Laboratory
Associated Infections

Cause of 3921 Laboratory-associated Infections

Cause Number Percent
Aerosol 522 13
Accident 703 18

Fort Detrick
Contributions to Biosafety
1943 - 1969

= Occupational health program
— Health and safety of workers highest priority

— Treat every infection as a LAI until proven otherwise
— Reporting exposures was encouraged
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Fort Detrick
Contributions to Biosafety
1943 - 1969

Applied research
— Pioneered risk assessment studies
— Developed and validated decontamination protocols

— Evaluated microbial hazards and protocols

Estimated Rate of Laboratory-acquired Infections
Among Fort Detrick Personnel 1943 - 1969

Period Personnel at Risk Approximate LAI/ Million
Containment Person-hours
Level Worked
1943-1945 primagily P B

military
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Applied Research in Biosafety

Lessons from History and Epidemiology of
Laboratory Infections

=  When an agent that may cause disease is studied in the
laboratory, it is logical to expect sooner or later that some
laboratory worker will become infected with the agent.

Applied Research in Biosafety

Lessons from History and Epidemiology of
Laboratory Infections

= Research using repetitive procedures is less hazardous
than research requiring frequent changes in technique and
equipment.
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Biosafety Outreach

Fort Detrick (1943 - 1969)

= Created the Biological Safety Conference in 1955

= Provided guidance to federal agencies in support of the
development of biosafety programs and guidelines

Arnold Gerhard Wedum, Ph.D, M.D.
1903 - 1976
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Honor Roll

Mentors on Whose Shoulders Biosafety
Flourished

=  Arnold Wedum

Biosafety Guidelines

Classification of Etiological Agents on the

2

CLASSIFICATION OF
ETIOLOGIC AGENTS

ON THE
BASIS OF HAZARD

USDA restrictions

= Four classes of hazard (1, 2, 3, 4)
= A fifth class (5) of animal agents with

11
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Biosafety Guidelines

Asilomar Conference
January 22 - 24, 1973

Experiments of Concern:
= SV40-lambda hybrid (Paul Berg)

= Non-defective adenovirus-SV40
hybrids (Andrew Lewis)

- Biohazards:
inxBiological
- Research

Biosafety Guidelines

NCI Safety Standards for Research Involving
Oncogenic Viruses

* Three classes (low,
moderate, high) of potential
hazard

gy
national cancer institute
safety standards for research
involving oncogenic viruses
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Biosafety Guidelines

Asilomar Conference on Recombinant DNA
Molecules February 24 - 27, 1975

Organizing Committee:

Paul Berg; David Baltimore; Sydney Brenner; Richard
Roblin Ill; Maxine Singer

Conference Agenda:

Biosafety Guidelines

NCI Recombinant DNA Research Guidelines

WEDNESOAY, JULY 7, 1878

= Containment
— Physical: P1; P2; P3; P4
— Biological: EK1; EK2; EK3

= Experimental Guidelines
— Risk assessment
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Biosafety Guidelines

Biosafety in Microbiological and Biomedical
Laboratories

ochm

Biosafety in Microbiological
and Biomedical Laboratories

= Advisory recommendations
= Voluntary code of practice
= Goal of upgrading

Biosafety Training

Safe practices in research involving oncogenic
viruses and rDNA molecules (NIH 1972 - 1979)

Train-the-trainer course on fundamentalis for
safe microbiological research (NIH/ ASM 1977 -
1978)

14
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Regulatory Oversight for Biosafety
Laboratory Practices

= Interstate Shipment of Etiological Agents
- DOT 42 CFR Part 72 (1957)
= Occupational Exposure to Bloodborne

Pathogens
- OSHA 29 CRF Part 1910.1030 (1991

Public Health Security and Bioterrorism
Preparedness and Response Act of 2002

= Sense of Congress

— Recognizes existing role of university programs in
developing biodefense products and solutions

— Accelerating university programs will contribute
significantly to defense against biological threat or
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Public Health Security and Bioterrorism
Preparedness and Response Act of 2002

= Regulations for the transfer, possession and use of select
agents
— Risk assessment (including children and vulnerable
populations)
— Ensure appropriate training and skill in handling select
agents
Containment laboratories

Evolution of Protections for Research Animals,
Biomedical Research and Health Care Personnel,
and Human Subjects

Animal Care and Use

Biological Safety

Protection of Human
Subjects

1940 - 1959

1950 Animal Care Panel

1942 Fort Detrick BW
program

1947 NIH Memorial
Laboratory

1955 First Biological Safety

16
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Evolution of Protections for Research Animals,
Biomedical Research and Health Care Personnel,
and Human Subjects

. . A Protection of Human
Animal Care and Use Biological Safety Subjects
1970- 1979
1974 PRIM&R 1971 Nixon terminates US BW | 1974 National Research Act
1979 PHS Policy requires program (PL 93-348) mandates
institutional 1972 BW Convention IRBs and National
committees to 1975 Asilomar Conference on Eommiseicnifonthe
oversee animal rDNA Molecules Protection of Human

Evolution of Protections for Research Animals,
Biomedical Research and Health Care Personnel,
and Human Subjects

n n . Protection of Human
Animal Care and Use Biological Safety Subjects
1990 - 2009
1992 IACUC Guidebook - 1991 Bloodborne Pathogens 1993 OHRP IRB Guidebook
ARENA and OPRR Rule 2009 OHRP Research
1996 Guide for the Care and | 2002 Public Health Security Community Forums
Use of Laboratory and Bioterrorism
Animals 7th Edition Preparedness and




