
Comments to EPA

CDH!NIS OF 'IBE
NM'ICK\L Ik'J.1I'I'11'IrrI11Ul"l'lm- FtR oc:xDIWl'ICIiAL SAPEIY AND HFAIIIH

CB
'DIE~ HOO1!l!l'J:CN~'S

IMJ lESt FeR CXJIII!N1'
(II RlUJUatRl .APIllIJIaI OF BICJrIDII]UX;Y

u.s. IEaRIJBfJ.' rR BFJWIB AND IDWf SER'lIQS
Public Health 5eI:Vice

centers far Dis sse a:a.lIol
Nat:i.alal Institute far 0C0Jpat:i.ala.l safety am Health

5/15/89 .,



'!be National Institute for cccupational safety am Health (NICSH)
offers the followi..rq ,,""ents in respoIlSe to the issues raised by the
Enviranmental Protection l>qercf (EPA) c:::oncemin:3' the direction of its
p~Lam un:ier the Toxic SUbstances Control Act (TSCA) for ~ation of
biotechnology products [54 FR 7027].

Un::ler the OColpatianal safety am Health Act of 1970, NICSH has been
given a mDllber of respalSibilities includ.inq the identification of
ocolpational safety am health hazaLds, evaluation of these hazards,
am reo M'M'Sdation of st:.an:iards to regulatory agen::ies to OJilLtol the
hazards. one of the methods by which NIOSH meets these marrlates is to
evaluate existi.n; or new technologies to detenni.ne if there are any
CX"'Olpatianal safety or health hazards associated with the
technologies. Particular attentioo is directed. to new or existi.n;
technologies that have high growth pot:enti.al., such as biotedu1olCXW.

To date, NIOSH has ccnducted a rnnmer of stlxties an::l developed several
teports in the field of biotechnology that EPA may firxi relevant for
devel~.in:;J regulations for microorganisms unjer TSCA. 'Ihese reports .
are:

1. NICSH Petsp£tive on camercial Rec:att>inant [JUy'Biotedu1ology
Developnent [Pauker 1981]

2. Medical SULveillarce of Biotechnology Workers: Report of the
c:D:jNIOOH Ad Hoc Work.i.rq Gralp an Medical surveillance For
Imustrial Awlications of Rpcnnbinant CNA [Lardrigan et ale 1982J

3 • 'Dle Biot:ed'1n:Jlogy In:iustry (I.an::lrigan et ale 1983]

4. Irrlustrial Hygiene <llaracterizatioo of Q'mnercial Awlications of
Genetic En:;Jineerirq an:! Biot:ed1nology [Elliott et ale 1983]

5. Pelspa..tives an q:.portunities TcwaLd a Hazard Free Bio-processirq
Envi.x:aula::llt [Elliott et ale 1987]

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

7. Oocupational BiohazaJ:ds: A Review [D..rt:ki.ewicz et ale 1988J

8. CoutIol Ted1nology AssesS"¥?nt of Enzyme Fermentation Prcx::esses
(Martinez et ale 1988]

9 . ~ification of Ai.l:tlorne Errlotoxi..n Levels in Various
()xIJPational Environments [Olerd1ock 1988]

-1-

, .



10. An Exposure Olaracterizatial of a large scale AR>lication of a
Biological Insecticide, Bacillus 'Ihurinrlensis [Elliott et a1­
1988]

'!his overview primarily ccrrems workers 'Nho may be exposed to
microargan1..suB durin;J enviIamalt:al release; ha,..,1ever, it shalld also: be
rxrt:ed that-~ may also be exp:sed prior to this phase. For
exaqiIe, microc:m;Janism prepared for release in the environment will be
gram utilizin:} fermentation tedlniques, an:! the potential for worker
exposure durin:} this (Xlase also exists. In aQ:li.tion, workers may be
exposed durin:} the researd1 and develc:pnent p,ase wi1ere microorganisms
are isolated fran nature or devel~ usin;J genetic en;ineerin;J
techniques. Alt:ha.x;;h the types of hazazds (i. e., pathogenicity,
toxicity; am allerqic reactiCl1S) probably are the same as these·
d j sa' e~- below for env1ra'1menta1 release, the risk an:! potential for
exposure will vary fran phase to phase.

Risk to bkets PJri.rp EnvizgilSdaJ Release

In the case of chemicals, hazard identification is based on d:lsel:ved
enjpoints sudl as UI"rlesirable aaIte or d1ra1i.c effects. ~er, when
considerin:} the potential negative health effects to workers exposed
durirq environmental release of microorganisms, the endpoints are not
always that clear. In general, the potential ocx:upatialal hazards
related to enviIumEntal release of microorganisms can be divided into
three c:ategcries based U'l the followi.n;J criteria: (1) the pathogenicity
of the microorganisms, (2) the potential sensitizin;J effect of the
microorganisms or their cellular o"taelts am by-products, an:!
(3) the taxic effects of artf CCI1Stituents that may be ccntai.ned in the
final fOl:1lL11ated pro:Juct that is d.isperse:i sudl as en:1ctoxins,
stabilizin; agents, or di~in; agents [I.isel Ja an:! Herrin; 1988:
Manufacturirg Olemi.st 1986: Elliott et ale 1986: D.rt:kiewicz et ale
1988] •

It is nat anticipated that microorganisms that are kn:7.m to be
pathogenic to tnJmans will be used to develop products for envirorunenta1
release. However, the potential for microorganisms, especially
genetically altered organisms, to cause disease should be examined
before envira1mental release when workers may be exposed. Also, there
are other endpoints that shcW.d be examined, such as :iJImJne diseases
iIdlXtin;J hypersensitivity P'lSlJIID'litis an:! asthma whidl result fran
inllvidual iDmmologic sensitizatial to microorganisms, their cellular
u:lu['oneuts, or metabolic products. In addition, the toxic prqlerties
that may be associated with c='''taelts of the final foxm.Uated product,
such as endatoxi.ns, shcW.d be examined.
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NICSH reo .iliSDs that workers 'Who nay be exposed to microorganisms
durirq envi.ralmenta1 release receive prElE!iiPloyment an:l pericxtic
follCM-Up medical ex;uninaticns. '!he basis for this Le() ""errjation is
di sa'Seed in detail in the en:losed p.JblicatiCll by Lan:irigan et ale an
the Mejim l Sl.1I'Yf!i llarpe of BiPtertvPlogy Workers; Report of the
COC/NICSH M Hoc Workin:J Group CIl Mfrlj raJ SUJ;yeillance for Industrial
Alx?licatials of Be9'!'Pinant mA. In brief, the primazy puzpose of
these exam; natialS is to identify cx:n:liti.cns whid1 may place a worXer
at heightened risk of work-related illness. Fitness for euployment
lII.1St be established CIl an in::livi.dual basis for each un:lerlyirq DB'ticaJ

oon:litian.

8?tfnt1ill far Jtgter PJcp f!"

'lhe potential eJqXlSUre of wrkers to microorganisus or fODllllations
develqsi for enviLamental release will depEn:l \JIUl a number of
factors. 'these factors in::lude (1) the mechanisms used for delivery of
the microorganisus, Sl.1Idl as the use of hard sprayers or ai.Iplanes, .
(2) the chi{'OSitiCll of the final prcduct (e.g., liquid, grarnlle, or
poNder) an::! whether or r¥:Jt it DIJSt be mixed prior to cq:plication,
(3) the size of the area to be treated as well as the i..nten:1ed use of
the microorganisms, (4) the capability of the microorganisms to suzvive
an::! 1II11tiply in the envi.l:OIill1eut, ani (5) the quantity of microorganisms
released.

'lhe greatest potential for eJqXlSUre to lazqe rnnrb!rs of microorganisms
~rs to be durirq aRllicatia'l of the product. Exposure will vary
with the a;plicatiCll methcxl, o"{csitiat of the foLDUlated product, an::!
use of the product. Microorganisus that are used as pesticides will be
released into the soil or art:o plant surfaces W'hile these used for
pollutiU'1 CXiIt:x:ol will be released into se'Hcr~ am water [Johnson an::!
Rcbinsa1 1984] or contaminated soil [Q1osal et al. 1986].
Microorganisus used for oil or mtal. reot:Nerf will be releaseci into ore
or .oil fields (M:6es am~ 1982: 0Jrtis 1983]. once the
microorgan.isas have been released, workers may still be exposed. For
exal[{Jle, in agriculture, farmers ani transporters of treated prcxiucts
may be exposed. '!he aDrJUI1t of exposure in this case will depenj.
priJIarily at the ability of the microorgan.isas to SlnVive ani ltI.l1tiply
followi.rq release.

RESlQf;B 'lO SPU:lFlC (JD!SI'ICHS IN IIJI'lCZ

1. aat shaJld be the scxp! of the mi.croaJ:gani.s subject to EPA's
revieW?

Exposure to microorgan.isas develqJed for release into the environment
ani their related toxins or antigens nay result in an adverse health
outccme for WlOrKers, i.ncllXiin} these involved in researd1, production,
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aR'licatiat, ani end-users, such as fcmuers. 'nle potential detrimental
eJqXlSUreS can~ with natural, as well as qenitically manip.lla:ted,
mic::rom:gani.sms. 'Iherefore, NICSf does net differentiate between the
risks associated with naturally-oxurri.n; mi.crooJ:'gani., genetically
selecteel. or altered organisDB, an:! inter-qenetic organisms. Also,
because of the patent.ia.l diffeIences in the phenotype of different
strains of a microorganism, ead1 strain shcW.d urdergo risk evaluation.

Fran ,an 0c01['Eltia1al. health standpoint, NICSI reo ''''elds that all
mi.crooJ:'gani. shculd be evaluated by EPA for possible health effects
prior to the potential eJqXBUre of \«)xkem. Also, acklitional risk
analysis shculd be <XI1ducted if there is a charJ;Je in the O"tcsition of
the final fot1ll11ated product, or if there is an alteration made in the
ger¥Jtype of the microorganism fran that previously evaluated.

2. tIJat stnlJd be the scx:pe of EPA's review; of· R&D activities,
invalvinq %,,1 SSSB"of~.:intDthe eI'1Yi.nDDent?

NIasH reo ""Am that EPA maintain involvement in the approval,
release, and S1lbseqJent m:Jni.tori.n:3 of microorgan:i.sms which result fran
resea.rd1 and develq:mart activities.

3. since 'ISCA cnly allows Em to :r:evi.ew these JDi.croargani.s
developed for 1I,:c ""E' cial pm:pc:lses", l'Dtr brcadly or narraily
stnlld EIYl define "C::C""Ercial pnp ses· in the~ of resea.rd1
antrtEri at eclrati.alal am 1: e ard1 faci lities?

'Resea'dms, tec:mti.cians, and SlJRX1xt staff may be exp::lSEd to levels of
microorgani.sa& and their toxins that cxuld produce an adverse health
respalS8. 'lherefore, NICSf :reo ""Aids that EPA broadly interpret the
tenD "':C ""ercial p.JrpOSCS" in order to prcvi.de regulatory oversight at
educatiala1 and resea.rd1 facilities.

4. If the defini:t:l.a1s of "release to the envircnDent" ard nCDJtained
faci 11ty" an! to be used to cJetennine wei'er ther:e is EPA review
of specific USES of 1Ili.croarganis, ball sOOnld thE e t.eJ:mg be
defined? To 1Ilbat extent stx:uId EPA Miy at the definit:ia1 of
"CD1tained facility- feud in the gnidelines of the Nati.a1a1
Institutes of BeBlth (NDI)?

'!he NIH guidelines represent a widely accepted bendlmark for
containment and NIasH :reo ''''ems that the definition be adopted by
EPA. HclWeYer, the follCJWi.rg should also be noted:

a. All microorgani.sa& shculd be evaluated for potential
occupational risk prior to lazge scale growth of the
microorganisms. If there is a risk associated with a .
partio.1lar microorganism, it shoold be identified as
early as possible in the develq:mart process. Also, by
identifyin;r the risks as early as possible, there may be
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a exnsi.derable saviIqs in inveslJnents of time am ncney
if a microorganism is foun:i unsuitable for environmental
release.

b. F'eDlentatia'1 systems sha1ld be evaluated by EPA to ensure
~ianoewith the guidelines even if the systems are
"cx:ntained. II

5. 'lb 1ibat extaJt p;baJld EPA establish hdI::I&XJeilt expert :t"eY'ieII
CJI:'Cl1PI (i.e., EnriraIIIental Bicsafety o:maittees [EBC9», similar
to the NIB Imtit:ut:iaJal Bicsafety CDaittees (:I:J:D;) , to assist
in the review of potent1al enviJ:a'IEntal Ee1es es of
JIIi.crcaIgani.? lbIt sha1l.d be the scqe of review b'f these
CJt"CqJB?

NICSH OI.iiSlds EPA in its atteDpt to provide p.1blic i.npIt into the
review pax::ess. HcweYer, the CD kJE!Pt, as presented by EPA in the
Decei' er 2, 1988, draft pxq:tOSa1. to regulate prodUcts of biotec:hnolO9Y,
to develop Envi.Laweutal Biosafety CcmDittees (:E:ECs) gives the
~ that EPA is delega.~ its regulatoty responsibilities to
the EEO;. 'Iberefore, NIOOR raJ:' 1liierds that EPA alter its proposal to
ensure that ac::camtability an:! oversight are maintained by EPA an:! that
institutialal, geographic, ard p.1blic interests are pl':q)erly addressed.
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