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The National Institute for Ccoupational Safety and Health (NICSH)
offers the following camments in response to the issues raised by the
Envirormental Protection Agency (EPA) concerning the direction of its
program under the Toxic Substances Comtrol Act (TSCA) for regulation of
bictechnology products (54 FR 7027].

Under the Occupational Safety and Health Act of 1970, NIOSH has been
given a mumber of responsibilities including the identification of
ocaupaticnal safety and health hazards, evaluation of these hazards,
and recommendation of standards to regulatory agencies to control the
hazards. One of the methods by which NIOSH meets these mandates is to
evaluate existing or new technologies to determine if there are any
occupational safety or health hazards associated with the
technologies. Particular attention is directed to new or existing
technologies that have high growth potential, swh as bictechnology.

To date, NIOSH has conducted a mumber of stixdies and developed several
reports in the field of bictechnology that EPA may find relevant for

developing regulations for microorganisms under TSCA. These reports .
are:

1. NIOSH Perspective on Comercial Recambinant DNA/Bictechnology
Development (Pauker 1981]

2. Medical Surveillance of Biotechnology Workers: Report of the
CDC/NIOSH 2d Hoc Working Group an Medical Surveillance For
Industrial Applicatians of Recambinant DMA (lLandrigan et al. 1982]

3. The Biotechnology Industry [Landrigan et al. 1983]

4. Industrial Hygiene Characterization of Commercial Applications of
Genetic Engineering and Biotechnology [Elliott et al. 1983]

5. Perspectives an Opportunities Toward a Hazard Free Bio—processing
Erviromeent [Elliott et al. 1987)

6. Gypsy Moth Control Project [Health Hazard Evaluation Report
No. 85-309-1739]

7. Ocamational Bichazards: A Review [Dutkiewicz et al. 1988]

8. Control Technology Assessment of Enzyme Fermentation Processes
(Martinez et al. 1988]

9, Quantif@cation of Airborne Endotowin levels in Various
Cocupational Envirorments [Olenchock 1988)
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10. An Exposure Characterization of a lLarge Scale Application of a

Biological Insecticide, Bacillus Thuringiensis (Elliott et al.
1988]

This overview primarily concerns workers who may be exposed to
microorganisms during envirormental release; however, it should also: be
noted that workers may also be exposed prior to this phase. For
example, microorganisms prepared for release in the enviromment will be
grown utilizing fermentation techniques, and the potential for worker
exposure during this phase also exists. Inaddltlm,mrkersmybe
exposeddmmthermear&arﬂdevelmﬂasehtEEmcroorgamsns
are isolated from nature or developed using genetic engineering
techniques. Although the types of hazards (i.e., pathogenicity,
toxicity, and allergic reactions) prabably are the same as those
discussed below for envirormental release, the risk ard potential for
exposure will vary from phase to phase.

In the case of chemicals, hazard identification is based on cbserved
endpoints such as undesirable acute or chronic effects. However, when
considering the potential negative health effects to workers exposed
during envirommental release of microorganisms, the endpoints are not
always that clear. In general, the potential occaupational hazards '
related to envirormental release of microorganisms can be divided into
three categories based an the following criteria: (1) the pathogenicity
of the microorganisms, (2) the potential sensitizing effect of the
microorganisms or their cellular camponents and by-products, and

(3) the toxddc effects of any constituents that may be camtained in the
final formulated product that is dispersed such as endotoxins,
stabilizing agemnts, or dispersing agents [Lisella and Herring 19887

Marufacturing Chemist 1986; Elliott et al. 1986; Dutkiewicz et al.
1988).

It is not anticipated that microorganisms that are known to be
pathogmictornmnswulbeusedtodevelopproducrsforemmmental
release. However, thepotent:.al for microorganisms, especially
genetically altered organisms, to cause disease should be examined
before envirormental release when workers may be exposed. Also, there
are other endpoints that should be examined, such as immme diseases
including hypersensitivity pneumonitis and asthma which result from
individual immmologic sensitization to microorganisms, their cellular
campanents, or metabolic products. In addition, the toxic properties
that may be associated with companents of the final formulated product,
such as endotoxins, should be examined.



M@imﬂsﬂmtmrkmmmybeexposedtomimrgarﬁsm
during enviramental release receive premplaymrtarrlpenodlc
follow-up medical examinations. The basis for this recammendation is
dmc.:ssedmdetaﬂmtheen:lcsedp:blicatxmbytarﬂrlganetal an

SO0 -.-“;-*n' !L’é.‘ In brlef t'he pnm.l:y purpose of

theseatammaua'stoldentifya:ﬂitmmichmyplaceawoﬁcer
at heightened risk of work-related illness. Fitness for employment

mist be established an an individual basis for each urderlying medical
condition.

The potertial exposure of workers to microorganisms or formulatians
developed for envircrmental release will depend upcn a rumber of
factors. These factors include (1) the mechanisms used for delivery of
the microorganisms, such as the use of hamd sprayers or airplanes, -
(2) the campositicn of the final product (e.g., liquid, gramile, or
powder) amd whether or not it must be mixed prior to application,

(3) the size of the area to be treated as well as the interded use of
the mcrmrqamsns, (4) the capability of the m:.c:morgam.sns to survive

and miltiply in the enviromment, and (5) the quantity of microorganisms
released.

The greatest potential for exposure to large mmbers of microorganisms
appears to be during application of the product. Exposure will vary
with the application method, composition of the formulated product, and
use of the product. Microorganisms that are used as pesticides will be
released into the soil or anto plant surfaces while those used for
pollution cartrol will be released imto sewage and water [Jchnson ard
Robinsan 1984)] or contaminated soil [Ghosal et al. 1986].
Microorganisms used for ¢il or metal recovery will be released into ore
or oil fields [Moses and Springham 1982; Qurtis 1983]. Once the
microcrganisms have been released, workers may still be exposed. For
example, in agriculture, farmers and transporters of treated products
may be exposed. 'meammtofacpoa;remthlscasewuldepaﬂ

primarily on the ability of the microorganisms to survive and multiply
following release.

mmmcmmmm

1. vtatd:nﬂdbettescq:eofmenimganimmb]ecttoEPA'
review?

Exposure to microorganisms developed for release into the envirarment
and their related toxins or antigens may result in an adverse health
cutcame for workers, including those involved in research, production,
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application, and emd-users, such as farmers. The potential detrimental
atposxmcanocan‘mmraunal,aswellasgerutlcall manipulated,
mcruo:gam.sm Therefore, NIOSH does not differentiate between the
risks associated with naturally-ocanrring microorganisms, genetically
selected or altered organisms, and inter-genetic organisms. Also,
because of the potential differences in the phenotype of different
strains of a microorganism, each strain should urdergo risk evaluation.

From .an ccaupational health standpoint, NIOSH recammenxds that all
microorganisms shauld be evaluated by EPA for possible health effects
priar to the potential exposure of workers. Also, additicnal risk
analysis should be carxhucted if there is a change in the camposition of
the final formilated product, cor if there is an alteratiocn made in the
genotype of the microorganism from that previously evaluated,

2. what should be the soope of EPA’s review of R&D activities
involving release of microorganisms- into the envirorment?

M@mmtmmmlmmtheamml

release, and subsecuent mm:.t.onng of microorganisms which result from
research ard develcpment activities.

3. Since TSCA only allows EPA to review those microorganisms
developed far "cammercial purposes®, how broadly ar narrowly
ﬂnﬂd@hdefim'mﬂpm‘mdﬁmtofrm
coducted at educational and research facilities?

‘Researchers, technicians, and support staff may be exposed to levels of

microorganisms and their toxins that could produce an adverse health

response. Therefore, NIOCSH recammerds that EPA broadly interpret the
term "cammercial purposes! in order to provide regulatory oversight at
educational and research facilities.

4., If the definitions of "release to the enviromment" and "contained
facility® are to be used to determine whether there is EPA review
of specific uses of microorganisms, how should these terms be
defined? To what extert should EFA rely an the definition of
"camtained facility®™ fomd in the quidelines of the Natiamal
Institutes of Health (NIH)?

The NIH guidelines represent a widely accepted benchmark for
contaiment and NIOSH recommends that the definition be adopted by
EPA. However, the following should also be noted:

a. All microorganisms should be evaluated for potential
occupatianal risk prior to large scale growth of the
microorganisms. If there is a risk associated with a -
particular microorganism, it should be identified as
early as possible in the development process. Also, by
identifying the risks as early as possible, there may be



a considerable savings in investments of time and money
if a microorganism is found unsuitable for envirormental
release.

b. Fermentation systems should be evaluated by EPA to ensure

campliance with the quidelines even if the systems are
"contained. "

5. To uhat extent shauld EPA establish independent expert review
groups (i.e., BEwiramental Bicsafety Comittees [EBCs]), similar
to the NIH Institutional Biceafety Camaittees (IBCs) , to assist
in the review of potential erwiramental releases of
microorganisms? What should be the soope of review by those
groups?

NICSH cammends EPA in its attempt to provide public input into the
review process. However, the concept, as presented by EPA in the
December 2, 1988, draft proposal to regulate products of bmted'xmlogy,
to develop Envirommental Bicsafety Cammittees (EBCs) gives the
appearance that EPA is delegating its regulatory responsibilities to
the EBCs. Therefore, NIOSH recammends that EPA alter its proposal to
ensure that accomtability and oversight are maintained by EPA and that
institutional, geographic, and public interests are properly addressed.
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