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Federal Insecticide, Fungicide, and Rodenticide Act

Scientific Advisory Panel Mesting

I. A Set of Scientific Issues Being Considered by the Agency to Discuss Office of Pesticide
Programs (OPP) Policy for Determination of Anticipated Residues of Pesticides in Foods for Use
in Chronic Dietary Exposure Assessments

1. A Set of Scientific Issues Being Considered by the Agency to Determine Data Requirements
for Tolerance Petitions in the Absence of aU.S. Registration, also known as Import Tolerances

[11. A Set of Scientific Issues Being Considered by the Agency to Determine Antimicrobia 1ssues

V. A Set of Scientific Issues Being Considered by the Agency Concerning the Office of Pesticide
Programs (OPP) Cholinesterase Inhibition Policy

V. A Set of Scientific Issues Being Considered by the Agency Concerning the Office of Pesticide
Programs (OPP) Hazard Characterization of N,N-diethyl-meta-toluamide (DEET) and the

Decision Not to Establish Toxicity Endpoints for Risk Assessment Use
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FEDERAL | NSECTI Cl DE, FUNG Cl DE, AND RODENTI CI DE ACT

SClI ENTI FI C ADVI SORY PANEL MEETI NG

A Set of Scientific Issues Being Considered by the Agency to
Di scuss O fice of Pesticide Prograns (OPP) Policy for Determ nation
of Anticipated Residues of Pesticides in Foods for Use in Chronic
Di etary Exposure Assessnents

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory Panel (SAP) has conpleted its review of
the Ofice of Pesticide Prograns (OPP) policy for determ nation of
anticipated residues of pesticides in foods for use in chronic
di etary exposure assessnents. The review was conducted in an open
meeting held in Arlington, Virginia, on June 3, 1997. The neeting
was chaired by Dr. Ernest E. MConnell. O her Panel Menbers
present were: Dr. Janice E. Chanbers (M ssi ssi ppi State
University); Dr. Richard Fenske (University of Washington); Dr.
Robert Herrick (Harvard University); Dr. Paul Kuznesof (U S Food
and Drug Adm nistration; Dr. Harihara M M:hendal e (Northeast
Loui siana University); Dr. R chard Parry, Jr. ( U S Departnent of
Agriculture); Dr. Stephen Saunders (Frito-Lay Corporation); Dr.
Edward Stein (U. S. Departnent of Labor); Dr. Donal d Wauchope (U. S.
Depart ment of Agricul ture); Dr. Wllis \heel er (Wheel er
Associ at es).

Public Notice of the neeting was published in the Federal
Regi ster on April 22, 1997.

Oral statenents were received from

Dougl as Baugher, Oius Associates, Inc.

Leslie Bray, Novartis Crop Protection, Inc.

Edward Day, Jr., Dow El anco

M chel e Loftus, TAS, Inc.

Janet A linger, Anerican Crop Protection Association

99999

Witten statenents were received from
Anmerican Crop Protection Association

QUESTI ONS FOR THE PANEL ON ANTI Cl PATED RESI DUES METHODOLOGY

1
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1. Pl ease comment on the overall reasonabl eness of the
tiered approach for determ ning antici pated residues for
use in chronic dietary exposure analysis for pesticides
i n foods.

The Panel finds that the tiered approach for determ ning
anticipated residues for use in chronic dietary exposure anal ysis
for pesticides in foods is both reasonable and scientifically
val i d.

The Panel suggests in one instance the inclusion of another
tier in which sinple cal cul ati ons show that no residues above the
LOQ can be present. The Agency has such a policy to be used on a
case-by-case basis, but the Panel suggests that it be devel oped and
explained in this docunent.

The Panel recomrends that one of the existing tiers be fol ded
into another. Tier 2 and Tier 3 individually are based upon data
that are avail abl e or have been submtted by the registrants. Tier
2 has a correction for the percentage of crop treated. Tier 3 uses
data provided by the registrant in support of a registration.
Since all the information is available, it is suggested, perhaps,
that the Agency consider conbining these tiers.

The Panel urges EPA to utilize the best possible and nost
current food consunption data avail able. The Agency indicated that
it primarily uses data collected in 1977-78 as the basis for food
consunption cal cul ati ons today. The Panel pointed out that the
food consunption patterns today are, in all l'i kel i hood,
dramatically different than they were in 1978.

In the Tier 3 calculation of anticipated residues, the Agency
uses nmean values to represent several data sets: the nean residue
| evel fromeach field trial (e.g., fromtriplicate nmeasurenents in
an Arizona field trial); the nean of the nean values fromall field
trials; and, the nean value frommultiple concentration/reduction
factors. These nmean values are used as point estimates and
mul tiplied to produce an estinmate of the anticipated residue. The
Panel recogni zes that the use of neans sinplifies the cal cul ati ons,
and that in many cases the quality of existing data does not all ow
di stributional analysis. Thus, this approach nmay be the npst
efficient use of Agency resources at present. The Agency should
strongly consi der, however, that such an approach does not capture
the wvariability inherent in these data sets, and the final
anticipated residue value has no estinmate of variance. As the
Agency noves towards the use of distributional analyses in |lieu of
such point estimates, it will be inportant to nore fully eval uate
t hese procedures and their application in risk assessnent.
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The Panel supports the use of an adjustnent factor for percent
of crop treated in Tier 2 and in subsequent tiers, but notes that
in some cases conpounds with common toxic nechani snms may be used
across a crop type. Thus, in the consunption of a particular crop
the consuner may be exposed to nore than one conpound of concern.
In the case where sone percent of a crop has been treated with the
conpound under review, and sone percent has been treated with a
conmpound with a common nechani smof toxicity, how w |l the Agency
conbi ne these exposures? The Panel recognizes that this issue is
new y energing, and encourages the Agency continue to develop a
strategy to address this and simlar issues of conmon nmechani sns
and exposure aggregation.

2. Does the Panel see any areas where the Policy needs
further devel opnent, considering availability of data?

The Panel suggests two areas for further devel opnent: 1) Use
of nodels to predict residues present on crops. For exanple IR 4
has done many field trials and residue anal yses for mal athion on
many crops in response to FIFRA re-regi stration requirenents. Sone
efforts should go to devel oping a nodeling approach to predict
residues with tinme and storage conditions. The industry, |R-4,
USDA, and the Agency coul d work t ogether to devel op such a nodel i ng
concept. 2) Use of all avail abl e data sources to predict residues.
The Panel encourages EPA to utilize all possible sources of
information on residues on raw agricultural crops, processed
products, etc. Sources of information could include state and
f eder al enf or cenent dat a, data submtted in support of
registration, the food industry (crop producers and food
processors), etc.

The Agency i s encouraged to continue efforts for international
har noni zat i on of net hodol ogi es i n t he devel opnent of these policies
and data requirenents.

3. What types of data should the Agency be |ooking for in
the future to augnent the avail abl e dat abases?

The Panel strongly reconmends col | aborati on between rel evant
federal agencies, affected industry and other stakeholders to
devel op anti ci pated resi dues of pesticides in foods which addresses
the limtations of current nethodol ogy. Myving in the direction of
conputer sinmulation nodeling of food consunption would expose
weaknesses and gaps in these data. The results of such an exercise
could allow for the design of a food consunpti on survey which woul d
enhance the Agency's risk assessnent capabilities.
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FOR THE CHAI RPERSON:
Certified as an accurate report of findings:

Larry C Dorsey

Desi gnated Federal O fici al

FI FRA/ Sci entific Advisory Panel
DATE:

FEDERAL | NSECTI Cl DE, FUNG Cl DE, AND RODENTI Cl DE ACT

SClI ENTI FI C ADVI SORY PANEL MEETI NG

A Set of Scientific Issues Being Considered by the Agency to
Determ ne Data Requirenments for Tol erance Petitions in the Absence
of a U S Registration, also known as Inport Tol erances

The Federal Insecticide, Fungicide, and Rodenticide Act
(FI'FRA) Scientific Advisory Panel (SAP) has conpleted its review of
the Ofice of Pesticide Prograns (OPP) policy for determ nation of
data requirenents for tolerance positions. The review was
conducted in an open neeting held in Arlington, Virginia, on June
3, 1997. The neeting was chaired by Dr. Ernest E. MConnell.
O her panel nenbers present were: Dr. Janice E. Chanbers
(M ssissippi State University); Dr. R chard Fenske (University of
Washi ngton); Dr. Robert Herrick (Harvard University); Dr. Paul
Kuznesof (U.S. Food and Drug Admnistration); Dr. Harihara M
Mehendal e (Northeast Louisiana University); Dr. Richard M Parry,
Jr. (U. S. Departnent of Agriculture); Dr. Stephen Saunders (Frito-
Lay Corporation); Dr. Edward Stein (U.S. Departnent of Labor); Dr.
Donal d VWauchope (U.S. Departnent of Agriculture); Dr. WIIlis
Weel er (Weel er Associ ates).
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Public Notice of the neeting was published in the Federa
Regi ster on April 22, 1997.

Oral statenents were received from
Dr. Richard Costlow, Rohm and Haas Conpany
Dr. Barbara Petersen, Novigen Sciences Inc.

Witten statenents were received from
Anmerican Crop Protection Association

QUESTI ONS FOR THE PANEL ON | MPORT TOLERANCE GUI DANCE

1. Pl ease conment on the nethodol ogy used to determ ne the
nunber and | ocation of crop field trials required for
estimating appropriate tol erance |evels.

The Panel finds the nethodol ogi es reasonabl e and agrees that
the inmport guidance docunment will be a very useful step toward
har noni zati on of standards used in international trade. The Panel
believes that the guidance should be shared with the U S.
Del egation to the Codex Commttee on Pesticide Residues, the North
Anrerican Free Trade Agreenment effort and the Organization for
Econom ¢ Cooperation and Devel opnent for their comments. The
devel opment of a standardized guidance, when  har noni zi ng
internationally, pronotes the exchange and use of data generated
anong the various countries.

A raw agricultural comobdity (RAC) is a low consunption
coommodity if it is less than or equal to 0.05% of the diet. The
commodi ties which cover this definition were identified in the DRES

based on 1977-78 food consunption survey. I nformati on was
presented by EPA on the commodities formng a percentage of the
diet. It is recommended that these data be updated as soon as

possible to reflect current food consunption patterns of the U S.
popul ati on.

The Panel would like to see the wordi ng on adherence to GLP' s
(or their international equival ents) made stronger to indicate that
conpliance to those standards is required.

2. Pl ease comment on the criteria for limted review of
resi due chem stry studies when a Codex Maxi mum Resi due
Limt (MRL) has been established.

The Panel recognizes that increasing globalization of world
trade and consequent international novenent of agricultural
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comodi ties nmakes inportant the i ssue of Codex MRL's. The criteria
el aborated by the Agency for a limted review of Codex MRL's seem

overly conservative. The Panel suggests the Agency consider
nodi fyi ng this approach to recogni ze the extent of US participation
in the establishnment of MRLs. In particular there is little

scientific rationale provided for wusing the 0.05% consunption
limtations.

The Panel suggests that the Agency consider elimnation of
this restriction and instead devel op a case-by-case policy which
woul d accept Codex MRLs as a default position, but reserving the
right to conduct a full review of the data based on the scientific
merits of each case. Under such a schene, the Agency could require
any |l evel of review necessary. |f, based on the experience of the
US in the devel opnent of the Codex (JMPR) MRL, there were
significant scientific issues which were not adequately addressed
by the JMPR t hen additional reviewwould be justified. On the other
hand, if the Agency believed that the Codex MRL was an accurate
reflection of the underlying data and no other issues pertained,
t hen acceptance of the MRL for |imted review w thout restrictions
based on consunption would seem nore scientifically justifiable.
Such a policy would give the Agency the flexibility to use
avai |l abl e resources for maxi num efficiency.

FOR THE CHAI RPERSON:
Certified as an accurate report of findings:

Larry C Dorsey

Desi gnated Federal O fici al

FI FRA/ Sci entific Advisory Panel
DATE:
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FEDERAL | NSECTI Cl DE, FUNG Cl DE, AND RODENTI CI DE ACT

SClI ENTI FI C ADVI SORY PANEL MEETI NG

A Set of Scientific Issues Being Considered by the Agency to
Determ ne Antim crobial |ssues

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory Panel (SAP) has conpleted its review of
the Ofice of Pesticide Prograns (OPP) policy for determ nation of
antimcrobial issues. The reviewwas conducted in an open neeting
held in Arlington, Virginia, on June 3, 1997. The neeting was
chaired by Dr. Ernest E. McConnell. Oher panel nenbers present
wer e: Dr. Janice E. Chanbers (M ssissippi State University);
James Fairchild (Mdwest Science Center); Dr. R chard Fenske
(University of Washi ngt on) ; Dr. Rober t Herrick (Harvard
Uni versity); Dr. Paul Kuznesof (U.S. Food and Drug Adm nistration);
Dr. Ronald J. Kendall (Texas Tech University/ Texas Tech University
Health Sciences Center); Dr. Harihara M Mhendal e (Northeast
Loui siana University); Dr. Richard M Parry, Jr. (U S. Departnent
of Agriculture); Dr. Stephen Saunders (Frito-Lay Corporation); Dr.
Lynne Sehul ster (Center for Disease Control); Dr. Edward Stein
(OSHA-U. S. Departnment of Labor);Dr. Mary Anna Thrall (Col orado
State University); Dr. Donald Wuchope (U S. Departnent of
Agriculture); Dr. WIlis Weeler (Weeler Associates).

Public Notice of the neeting was published in the Federal
Regi ster on April 22, 1997.

Oral statenents were received from
Dr. Sally Hayes, Chem cal Specialties Manufacturers

Associ ation
Dr. J. Mchael Kelly, Geat Lakes Chem cal Conpany
M. R Bruce Jaeger, Stewart Pestici de Regi stration Associ ates
Dr. Don Grant, Pesticide Managenent Regul atory Agency, Health
Canada
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Witten statenents were received from
Chem cal Manufacturers Associ ation

QUESTI ONS FOR THE PANEL ON ANTI M CROBI AL | SSUES

A Toxi col ogy

Question: Traditionally, EPA has required a full battery of
toxicity testing for agricultural pesticides which result in
residues on raw agricultural commodities. For non-food and
sanitizing uses of antimcrobial pesticides, the toxicol ogy
data requirenents are proposed as a tiered testing schene.
This approach is simlar, but not equivalent, to the FDA' s
approach. For certain use categories where significant human
exposure is expected to occur (swimrmng pools, aquatic
out door, human drinking water, animal drinking water), a full
food use toxicology data set is required. s the tiered
approach an acceptable approach and does it provide for
pertinent scientific data for each tier?

The Agency's efforts to streamine toxicology testing of
antimcrobials and sanitizing agents through a Tiered approach is
commendabl e. Based on use pattern, antimcrobial pesticides are
grouped into 12 categories. This should facilitate nanagenent of
regulatory issues in close alignnent wth their uses and
anti ci pated human exposures. The Tiered approach devel oped by the
Agency is a reasonabl e approach and the Panel supports the Agency
inthis regard. The limted testing used to support registration
of sanitizers and related products with m nimal potential for human
exposure can be scientifically supported and will be discussed in
nore detail later in this section. The Cuidance Docunent is |ong
and difficult to followbut with additional refinenent the docunent
can be inproved particularly as regards to scientific citations of
current literature. Clarity of presentation and unanbi guous
trigger points indicating next Tier level of toxicity testing
(reproductive and devel opnental testing, postnatal devel opnent,
chronic/carcinogenicity, etc.) would substantially inprove the
present docunent. The Panel al so encourages the Agency to conti nue
di al ogue with Canadi an counterparts to harnonize, clearly define
trigger points, and i nprove the guidelines. Use of the ‘threshold
of regul ation’ concept used by FDA and | evel s of human exposure to
trigger Tier | and Il toxicity testing is highly encouraged to
m ni m ze unnecessary testing in cases of mniml human exposure.
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Tier | testing lists a battery of toxicological studies that
would be required for all antimcrobials, which now include
conponents of sanitizer formul ati ons used on food-contact surfaces
and sanitizers which may be enbedded in food-contact plastics and
rubber articles. Progression to a higher Tier (additional testing)
woul d occur if estimated dietary exposure to the sanitizer exceeded
200 ppb. FDA also has used a Tiered Approach. For exposures | ess
than 10 ppb, only an acute oral study (rodent) and literature
search for potential carcinogenicity issues has been required
Exposures between 10 ppb and 200 ppb have required a 90 day rodent
study, a 90 day non-rodent study, and possibly a multi-generation
feeding study with a teratology phase in a rodent, and short term
tests for genotoxic potential which inform the need for concern
about the carcinogenic potential.

For the specific cases of sanitizers, dietary exposure as
determ ned by FDA has often been |lower than 10 ppb. For these

cases, The Agency’s requirenents will significantly increase the
data demand and the costs of toxicological testing for sanitizer
applications that, according to FDA lead to insignificant

exposure. For dietary exposures below 0.5 ppb (which are soneti nes
estimated in the case of repeat-use rubber or plastic articles),
the FDA, at the request of the applicant, may apply its “Threshold
of Regul ation Policy” which can result inaletter stating that the
food additive is exenpt fromthe need for a regulation. No new
t oxi col ogi cal data need be generated for this approach, although a
literature update on the substance of interest is required. |f FDA
is not satisfied with the applicant’s package, the applicant is
informed of the need for a formal petition and the necessary
toxicity studies. This flexible policy has been highly successf ul
in freeing up scarce resources in FDA s technical review groups,
has benefitted industry by not requiring a food additive petition
wth its attendant costs and tinme del ays, and has not conprom sed
public health because of the extrenely | ow exposures and resultant
|l ow risk. The Agency should reassess its proposal for toxicol ogy
studi es specifically with respect to sanitizers to avoid excessive
requirenents for applications that wll result in exposures
substantially below 200 ppb based on the current state of
know edge.

Exanples of clarification needed in the CGuidelines include:
the exenptions for oral, dermal, and eye irritation testing where
the test conmpound undergoes phase change from liquid to vapor.
This Cuideline assunmes that exposure to liquid wll not occur
However, unless a defined neasure of liquid to vapor phase
transition is used to make the decision, anmbiguity will remain in
exenpting tests. Simlarly, clear and defined neasurable criteria
shoul d be devel oped as trigger points to require higher Tier |evel
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of testing in each category of toxicology testing.
B. Resi dues

Questi on: s the science approach presented for the four
maj or use categories reasonable for obtaining data pertinent
to determ ning human dietary exposure? Mre specifically, is
the decision logic for indirect food contact sanitizers
reasonabl e and does it provide pertinent scientific data for
di etary exposure testing?

The Panel finds that the scientific approach presented for the
four maj or antim crobial use categories (i.e. industrial processes,
antifoul ant coatings, wood preservatives, aquatic outdoor uses)
appears reasonable for obtaining data pertinent to determning
human dietary exposure. The Panel offers several coments for
Agency consi derati on.

Specifically, the data requirenents for exposure and toxicity
data for sanitizers (i.e, pesticides enbedded in plastic food-
contact articles and those applied to food-contact surfaces, egg
washes and vegetable rinses) proposed in Subpart W of 158 are
simlar to those that have been used by FDA for their regul ati on as
food additives. There are certain instances, however, where the
Agency is proposing nore stringent requirenments. Sone of these
requi renents could provide additional data useful for assessing
di etary exposure. But, they bear further considerationinlight of
any additional benefits to the public health, balanced with w se
use of governnent and industry resources.

For eval uation of chronic toxicity hazards due to exposure to
t hese substances, the Agency assunes that conplete mgration into

food occurs over the wuseful lifetime of the plastic product.
Esti mates of the anobunt of food contacting the product over its
service life will permit an estimate of chronic exposure w thout

the need for <costly experinental mgration studies by the
petitioner (However, in certain instances, mgration studi es may be
needed). FDA has used this approach. In addition to plastics, the
Agency wi Il need to apply the same approach for sanitizers enbedded
i n food-contact rubber articles, such as conveyor belts and gl oves.
EPA should revise its proposal to include references to rubber
articles.

| f concerns of an acute toxic hazard arise from use of a
sanitizer enbedded i n food-contact plastic, the Agency is requiring
m gration studies to determne the transfer rate into the plastic.
The mgration studies presumably would be used to determ ne
exposure for assessing the gravity of the concern. For a mgration

10
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study, the Agency (or the petitioner or registrant) would need to
design a study protocol that mmcs the tine/tenperature
food/article contact scenario. FDA has recognized, however, that
significant mgration is not likely to occur for food/article
contact at room tenperature or below for short periods of tine
(mnutes to a fewhours). Alowlevel of mgration and, therefore
insignificant dietary exposure, under antici pated conditions of use
shoul d not be expected to raise concerns of acute toxicity. It
woul d be hel pful, therefore, if the Agency were to define the tine
frame that defines a hazard as acute and explain the basis for
triggering such concerns (e.g., known neurotoxicity) for sanitizers
enbedded in food-contact plastics. The need for acute toxicity
studies mght be made a Tier | Conditional Requirenent.

The Agency's new approach to regul ati ng sanitizer formnul ations
requires that a petitioner propose a nunerical tolerance in food
for the active ingredient conponent of the sanitizer fornulation
or, based on reasonable grounds, request an exenption to a
tolerance. The inposition of a tolerance presents a significant
burden on the Agency and the petitioner, requiring residue anal ysis
in all foods that may contact a given sanitizer formulation and
means of enforcenment. G ven that FDA has never required a tol erance
to be established for any of +the about 40 antim crobial
formulations it has regulated, it appears unlikely that the Agency
will need to establish tolerances during its stewardship of
sanitizer fornmul ations. As the Agency observes, the chemcals
cl eared for use as sanitizers include “soaps, surfactants, chlorine
or other hal ogen precursors, and high nol ecul ar wei ght polyneric
materials with surfactant properties....designed to be highly water
soluble .... are generally characterized by lowintrinsic toxicity
or toxicity which is rapidly dissipated once they cone in contact
wi th mcroorganisns.” The Agency shoul d consider elimnating the
requi renent that the petitioner address the need for a tol erance.
However, the Agency should also retain its authority to require a
tolerance in the unlikely event that a concern arises for the need
for one.

Note (6) of Section C Table 1 of § 158.1109 states that an
anal ytical nethod capable of neasuring residues of sanitizer
formulations in foods/feeds is required for any food use. The
Table indicates that this is a Conditional Requirenent, so that
there may be mtigating circunstances that result in a concl usion
that a method is not needed. It is well-known, nonetheless, that
t he devel opnment of analytical chem stry nmethods for analysis of
conpounds, particularly antimcrobials, present at extrenely |ow
concentrations in a highly conplex food matrix is difficult, if not
i npossi ble, and costly. Added to this concern is the possibility
that a particular fornulation may be used in contact with any

11
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nunber of foods and food types in settings ranging from
agricultural prem ses to public food service establishnments and t he
proposal seens untenable. Therefore, alternative approaches to
assessing the residues of sanitizer fornulations transferred to
food in order to evaluate safety should be considered (e.g
nodel i ng, etc.).

Inthis light, 8§ 158.1108 (a) (2) (ii) of Subpart Wnotes that
the calculation of the amount of any conponent of a sanitizer
formulation that will transfer to food is based on Directions for
Use of the formulation (i.e., the at-use concentration of the
specific conponent) conbined wth “historical residue data
concerning the amount of sanitizing solution remining on food-
contact surfaces.” This reference to “historical” data derives
fromthe approach that FDA has used to clear sanitizers. The 1986
FDA gui dance for sanitizers (revised in 1993 with no substantive
changes) stated, based on substantial experinental data, that a
wor st-case assunption for residual sanitizer solution on an
“adequat el y drained” surface is 1 ng/cnt. FDA concluded that this
value could be used, in the absence of residue data from the
petitioner, as the basis for a conservative dietary exposure
assessnent by assum ng all of the residual sanitizer is transferred
to food. The Agency mght wish to explicitly incorporate this 1
ng/cn? into Section C Table 1 of § 158.1109, as a default surface
residue for estimating sanitizer residues in food.

C. Ecol ogi cal Effects/Environnental Fate

Question: The Agency believes there are eight use scenari os
for which ecological risk assessnents are not necessary:

agricultural prem ses and equi pnent; food handling/storage
establishments prem ses and equi pnment ; commer ci al ,
i nstitutional and industri al prem ses and equi pnent;
residential and public access prem ses; nedical prem ses and

equi pnent ; human drinki ng wat er syst ens; material s
preservatives; and swi mm ng pools. For these use scenari 0s
the Agency will require only a mniml set of ecological

effects and environnental fate data for use in |abeling
manuf acturing and certain end-use products. These data are:
avian acute oral LDy, acute freshwater fish LG, acute
freshwat er i nvertebrates EC, and hydrolysis study. Does this
approach seem reasonabl e?

The Panel believes that the reduced data set requested for
these specified uses (i.e. agricultural prem ses and equi pnent;
food handling/storage establishnments prem ses and equipnent;

12
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commercial, institutional and industrial prem ses and equi pnment;
residential and public access prem ses; nedical premses and
equi prent; human drinking water systens; materials preservatives;
and swi nm ng pools) appears justified only if data avail able from
ot her prograns both within and outside the Agency are adequate to
assess risk. This nust be verified because as the proposed rule
indicates there are sone industrial uses which may result in
significant, frequent releases. The use of antimcrobials my
i kely increase due to wi despread concern over direct and indirect
contam nation of food, waters, and equipnment in many processing
activities. The assunption of m nimal exposure should be verified
by examning existing data sets of environnmental residues of
frequently nonitored chemcals in addition to data from NPDES
permtting/testing activities to determne the frequency of
detection, concentrations, and effects of chemcals likely to be
used in antimcrobial use-patterns. For sonme uses, these data
could be wused to conduct basic risk assessnents based on
recommended ef ficaci ous concentrations and potential | oading|levels
based on facility size, production rates, use rates, etc.

The Panel also is concerned over the |ack of chemcal fate
data requested. Hydrolysis will be an inportant fate pathway for
only a subset of chem cals. Biodegradation data under both anoxic
and aerobic conditions are needed to perform risk assessnents.
Agai n, the Agency indicates that these data will be available from
other places both within and outside the Agency. These data
sources should be provided in a tabular format which provides the
test reference nunber used by the responsible office or agency with
primacy for the data. It is recommended that data access from
ot her Agency O fices (e.g. Ofice of Water) should be "seanl ess"”,
or preferably, that these fate and effects data are nerged with
exi sting on-line databases within OPP. This will facilitate data
access for site-specific risk assessnents.

The Panel is further concerned about the | ack of inclusion of
any mcrobial testing. The proposed rule indicates that efficacy
testing will be conducted for a sel ected group of chem cals such as
sanitizers. However, additional non-target mcrobial data should
be provided for all chemcals. These tests are needed not only to
ensure the safety of environnental discharge but also for
protection of POTW and ot her treatnment systens which often rely on
m crobi al treatnment processes. These data should be considered in
addition to the basic fish and invertebrate toxicity tests.

Finally, the Panel 1is interested in what appropriate
precautionary | abeling mght be used to protect fish and wildlife
frominproper use of antimcrobials. For traditional pesticides
this may consist of a buffer zone or precautions about disposal in
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aquatic systens to mnimze exposure. However, for many of the
proposed indoor-use categories the mgjority of antimcrobial
chemcals would enter a POTW or private sewage system through
normal use patterns. It is unclear howa precautionary |abel would
be constructed to m nimze exposure to ecol ogi cal resources.

Question: The Agency believes that for the remaining four use
scenarios (industrial processes and wat er systens; antifouling
coatings; wood preservatives; and aquatic areas) we w il
perform ecol ogical risk assessnents (primarily, aquatic risk
characterizations). Therefore, The Agency will require a
tiered set of ecological effects and environnental fate data
for these use scenarios (wWith an enphasis on water col um and
bent hi ¢ studi es addressing effects on aquatic organi sns and
environnental fate in these conpartnents). Does this decision
| ogi c seem reasonable? Further, since the data required are
designed to address aquatic risks, does the Agency need to
gather nore information to address other risks?

The Panel finds that full ecological risk assessnents are
necessary for the four mpjor-use categories (i.e. industrial
processes and water systens, anti f oul ant coati ngs, wood
preservatives, aquatic outdoor uses).

The Agency presentation indicated that there is concern about
possi bl e redundancy of testing requirenments across Agency Program
O fices. | f redundancy of requirenents is a concern then this
should be addressed through harnonization anong other Agency
Program Ofices of fate and effects testing where possible.
Experience should indicate those cases where testing from one
Agency O fice may be substituted for the requirenments of the Ofice
of Pesticide Prograns.

The Agency indicated that exposure data may be difficult to
obt ai n. Exposure assessnents nust be generated either from
nmodel ing (e..g. based on efficacious concentrations and potenti al
| oadi ng | evel s based on facility size, production rates, etc.) or
actual data sets (e.g. existing data fromNPDES or ot her nonitoring
activities). The nunber of facilities should not be a deterrent.
Rat her, the diversity of type and use shoul d be exam ned to further
categori ze use patterns and exposure scenarios. This is reasonable
and shoul d be pursued for representative i ndustries, chem cals, and
uses.

Aquati c exposures should be the greatest concern. However,
there are terrestrial situations where sone chem cals such as wood
preservatives (e.g. aninmal feeders, bird houses, places where high
exposure could occur due to intimate skin contact, |icking,
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chewi ng, etc) or anti-fouling coatings (e.g. boat yards or painting
facilities where paint chipping, dust, and subsequent exposure)
could present terrestrial wldlife risks. These specific cases
need to be reviewed carefully by the Agency.

In terns of the conduct of ecological risk assessnments which
the Agency alluded to that would be primarily aquatic risk
characterizations, it is unclear as to the focus or endpoints
considered in this risk characterization process. This process
needs to be focused and refined considering the increasing anount
of data available in this area and i nprovenents in ecol ogical risk
assessnment net hodol ogi es.

A final concern, which is not unique to antimcrobials,
concerns the toxicological testing of nmetabolites identified from
degradation experinents. Full testing under the 835 Cuidelines of
Part 158 requires biodegradation testing under aerobic and
anaerobic conditions in which primary netabolites are identified.
The Agency should ensure that sonme nmechanism exists for toxicity
testing of these netabolites. Sonme netals and netalloids (e.g
mercury and seleniun) wth antimcrobial activity can be
mcrobially nmethylated to nore toxic by-products. Sinmlar changes
can al so occur with organic materials. |t may not be necessary to
explicitly test every netabolite. However, it is possible to
sequentially test chemcals subjected to degradation processes
using designs simlar to a mcrocosm or sedinent toxicity test.
Replicate series of chem cal /water or sedi nent/water m xes coul d be
sequentially tested over the degradation life of the chemcal to
determne if toxicity decreases according to anticipated | oss of
the parent conpound. Departure from the expected decline may
i ndicate the presence of a toxic netabolite.

D. Human Exposure

Questi on: Are the approaches presented reasonable for
obt ai ning data pertinent to determ ning application and post -
application exposure? Has the Agency adequately covered al
use/ exposure scenarios? For nultiple exposure scenarios for
one pesticide product, should the Agency require data for al
exposure scenarios or for a subset of scenarios?

QUESTION 1: Are the approaches presented reasonabl e for obtaining
data pertinent to determning application and post-application
exposure?

The Agency has proposed twel ve anti m crobi al use categories to

assist in the explication of human exposure data requirenents.
These categories, or general use patterns, provide the franmework
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for subsequent data requirenent tables. The Panel found that these
cat egories provi de a sensi bl e and reasonabl e approach to organi zi ng
data requirenents, considering the wde range of individual
chem cal s, possible use scenarios, and environnental and health-
rel ated endpoints. Wile the classificationinto twelve categories
is conplex, it should be recognized that it is a starting point for
information collection; as tinme passes, it wll probably be
possible to nmerge and collapse categories and data el enents,
resulting in a sinplified system The Pest Managenent Regul atory
agency of Heal th Canada has revi ewed t he Agency approach and found
it to be generally consistent wwth their own approach. They note in
their comments that the use of comon categories will facilitate
conpari son of data across agencies, and opens the possibility of
joint or shared reviews. During public coment the Agency
indicated that a simlar relationship exists wwth the California
Environnental Protection Agency, and that the use of common
categories has proven hel pful in the sharing of information and in
ri sk assessnent activities. Comments submtted by the Chem ca
Manuf acturers' Association expressed the view that the Agency
categories were too broad to be useful. In public coment, the
Agency indicated its awareness that these categories are broad, and
that they may need to be subdivided to provide nore specific
gui dance. The Panel believes that this greater |level of detail
woul d be appropriate for a guidance docunent, but not for a data
requi renent such as Subpart W Therefore, the Panel endorses the
use of the categories as presented by the Agency, and encourages
further refinement as new i nformati on becones avail abl e.

One additional concern is that the Agency's definition of
"post - application exposures" may be too restrictive in light of the
actual exposure situations. "Post-application exposures” were
descri bed as exposures to bystanders, or people who enter an area
treated with pesticide. This definition would not necessarily
i ncl ude exposures which result from handling, or otherw se com ng
into contact with treated material. For exanple, people handling
preserved wood, textiles, and |eather have been denonstrated to
have significant exposure to preservatives (e.g., chlorophenols).

QUESTION 2: Has the Agency adequately covered all use/exposure
scenari 0s?

It is inpossible to identify all use/exposure scenarios, but
the Agency appears to have identified the nobst significant
use/ exposure scenari os.

In the discussion of Use Categories on page 6 of the Proposed

Rul e docunent, the Agency enunerates the twelve general use
patterns which provide the framework for subsequent data
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requi renent tables. The Agency t hen descri bes the use categories on
pages 7-10. This description is very helpful, and should be
retained. It would also be helpful for the Agency to add succi nct
| anguage which woul d explain the Agency's rationale for each of
t hese categori es.

QUESTI ON 3: For multiple exposure scenarios for one pesticide
product, should the Agency require data for all exposure scenari os
or for a subset of scenarios?

The Agency should work initially with the full set of possible
exposure scenarios for a particular product, then all ow subm ssion
of data which woul d support conbi ni ng specific scenarios, or which
would allow the elimnation of some scenarios where there is no
docunent ed exposure.

ADDI TI ONAL COWVMENTS

The proposed rule states that the EPA will determ ne whet her
i ndustrial standards for OSHA-regul ated i ndustri es provi de adequat e
protection for antimcrobial pesticides. If these standards were
determ ned to be adequate, nonitoring for uses in those industries
would not be required. This provision would put EPA into the
position of evaluating the adequacy of OSHA standards, which would
not seemto be a wise strategy. Furthernore, even in cases where
the OSHA standard is protective, it is possible (for exanple in a
business wth fewer than 10 enpl oyees) that the enforcenent of the
OSHA standard is so limted that the standard is not, in fact,
protective. Finally, it should be kept in mnd that the OSHA
standards are intended to protect healthy working people who are
exposed 8 hrs/day, 40 hours/week -- not the sort of |ong-term
exposures to a range of popul ati ons whi ch EPA nust address.

The rol e of bionmonitoring in the exposure assessnent shoul d be
described nore fully. While nore biological nonitoring has the
advant age described in the proposed rule, it is nost effective when
used as part of a conprehensive exposure assessnent strategy, which
i ncl udes neasurenent of inhalation and dermal exposure. From an
exposure prevention point of view, biological nonitoring used al one
has the significant limtation that it does not reveal anything
about the route of exposure. This information is essential to
direct preventive neasures to reduce exposure. Finally, many
bi ol ogi cal markers of exposure are subject to w de inter-person
variability, which nakes them difficult to use and interpret in
popul ati on studi es.

One point which was raised but not fully explored in the

17



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

di scussion is the difference between children and adults when
eval uating indoor residential exposures. For exanple, a child's
exposure to antimcrobials in carpet could be very significantly
different fromthe exposure an adult woul d experience in the sane
residential environnent.

E. Efficacy

Questi on: Should the Agency begin using a new efficacy
standard nethod, Hard Surface Carrier Test, when only one
part of the nethod has been validated (i.e.,distilled water)?
The remaining portions of the method (organic soil, hard
wat er) are under collaborative study and are expected to be
conpleted by the end of 1997.

The Panel acknow edges these are draft docunents, subject to
revisions as new i nformati on becones avail able or better nethods
and procedures are devel oped. Concerning the use of the "Hard
Surface Carrier Test" (HSCT) in full, knowing that the only
conponent of the test to be validated to date is that of distilled
water, the Panel finds that it is prudent to continue using the Use
Dilution Test Method, despite its shortcom ngs, as the Agency
awaits conpletion of the validation trials for the other two
conponents of the HSCT, nanely that for hard water and organic

soil. These appears to be support for the devel opnent of a fully
validated test with a phase-in period to allow for a snooth
transition to the new nethod. |If there is concern about drafting

| anguage into the proposed Subpart Wwhich would all ow t he Agency
to adopt the HSCT in the future, it could be noted that the Agency
will replace the Use Dilution Test wth the HSCT, pending
sati sfactory conpletion of the validationtrials for hard water and
organi c soil.

FOR THE CHAI RPERSON:
Certified as an accurate report of findings:

Larry C Dorsey

Desi gnated Federal O fici al

FI FRA/ Sci entific Advisory Panel
DATE:

FEDERAL | NSECTI Cl DE, FUNG Cl DE, AND RODENTI CI DE ACT
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SCI ENTI FI C ADVI SORY PANEL MEETI NG

A Set of Scientific Issues Being Considered by the Agency
Concerning the Ofice of Pesticide Prograns (OPP) Cholinesterase
I nhi bition Policy

The Federal Insecticide, Fungicide, and Rodentici de Act (Fl FRA)
Scientific Advisory Panel (SAP) has conpleted its review of the
O fice of Pesticide Prograns (OPP) review of Cholinesterase. The
review was conducted in an open neeting held in Arlington,
Virginia, on June 4, 1997. The neeting was chaired by Dr. Ernest
E. McConnell. O her panel nenbers present were: Dr. WIliam S
Brimjoin (Mayo Cinic); Dr. Janice E. Chanbers (M ssissippi State
University); Dr. Amra T. Eldefrawi (University of Mryland); Dr.
Ri chard Fenske (University of Wshington); Dr. Ernest Hodgson
(North Carolina State University); Dr. Ronald J. Kendall (Texas
Tech Uni versity/ Texas Tech University Health Sciences Center); Dr.
Harihara M Mehendale (Northeast Louisiana University); Dr.
CGenevi eve M Matanoski (Johns Hopkins University); Dr. Carey Pope
(Northeast Louisiana University); Dr. Stephen Saunders (Frito-Lay
Corporation); Dr. Edward Stein (U. S. Departnent of Labor); Dr. Mary
Anna Thrall (Colorado State University).

Public Notice of the neeting was published in the Federal
Regi ster on April 22, 1997.

Oral statenents were received from

Dr. Barry Astroff, Bayer Corporation

Dr. Sir Colin Berry, Royal London Hospital

Dr. WIIliam Chen, Dow El anco

Dr. David Cegg, Anrerican Crop Protection Association

Dr. Donald G ant, Pest Managenent Regul atory Agency, Health
Canada

Dr. Carolyn Lews, State of California EPA

Dr. Marcello Lotti, University of Padua, Italy

Dr. Larry Sheets, Bayer Corporation

M. R Thomas Van Arsdall, National Council of Farner
Cooperat i ves

Ms. Carolyn Van Pelt, DuPont Agricultural Products

Dr. David Wallinga, Natural Resources Defense Council

Dr. Chris WIkinson, Technol ogy Sciences G oup, Inc.
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Witten statenents were received from

American Crop Protection Association

Acut e Chol i nesterase Ri sk Assessnment Wrk G oup

Ri cerca, Inc.

Dr. Brian Denenti, Environnmental Protection Agency

QUESTI ONS FOR CONSI DERATI ON BY THE PANEL:

Literature Revi ew

1. Does the review include the maj or concepts and citations
from the literature and present an overall objective
anal ysis consistent with the proposed policy?

The Panel gave a strongly positive answer. A question was
rai sed about the rel ati on between part A and part B. It was noted
that part A did not reflect a broad consensus within the Agency.
Anot her  Panel Menber commented on the discussion of the
epi dem ol ogi ¢ data and offered the opinion that present studies do
not allow a conclusion as to whether long termeffects in pesticide
wor kers m ght represent a persistent effect of acute overexposure
or chronic | ow dose exposure. Additional information on a nunber

of points was presented by the Panel, including the |ikelihood that
sone organophosphate pesticides bind with nanonolar affinity to
muscarinic or nicotinic receptors. Overall, however, the revi ew was

judged to conprise an excellent survey of the relevant data, and
t he Panel was quite satisfied by the review The wei ght of evidence
approach seens |ike an especially rational approach for a group of
conpounds which display so nmuch inter-conpound variability in
response (qualitative, quantitative and tine course). The
conplexities of met abol i sm and t he di fferences in
acetyl cholinesterase potencies for inhibition anong conpounds
results in great differences in both tinme course and nagnitude of
ef fect anong various anti-cholinesterases. All of these diverse
factors would be expected to vyield different responses,
qualitatively and quantitatively, anong different conpounds.
Therefore a very rigid approach to risk assessnent of al
anticholinesterases mght lead to the mssing of inportant,
critical biological responses.

2. ChE net hodol ogy. ?Does the paper accurately lay out the state of
the science and the limtations regarding the neasurenent of
chol i nesterase i nhibition?”

Agai n the answer was very positive. It was pointed out that
the section does not describe a standard operating procedure and
attention was focused on factors that pronote variability in assays
of red blood cell AChE, especially when there has been exposure to
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carbamates. However, it was recognized that nmany of these issues
were treated in depth in earlier EPA docunents and workshops and
are receiving continued attention inside EPA

3. Case studies. ?Do the case studies help to illustrate an
adequate variety of data sets and how in the recent past the EPA
has been using the ?Wight of Evidence” (WE) approach to assess
ChE inhibiting chemcals in accordance with the proposed science
policy?”

The Panel agreed that these case studies didillustrate fairly
how EPA has used and m ght use the WOE approach in this area with
a few possible exceptions. One Panel Menber offered the opinion
that the case studies also point out the difficulties that would
i kely be encountered in trying to apply a nore rigid, algorithmc
approach to the sanme problem It was noted that none of the
presented cases denonstrated how an assessnment m ght use bl ood
chol i nesterase data when there was a large difference in dose
required to inhibit that activity relative to other endpoints such
as brain AChE inhibition.

4. Science Policy. ?s a weight of evidence approach a reasonable
means of eval uating the overall significance of: clinical signs and
overall behavioral or functional effects in humans and ani nmals;
synptons in humans, central or peripheral nervous tissue neasures
of ChE inhibition; and bl ood neasures of ChE inhibition?”

This question was deenmed by the Panel to be of mgjor
i nportance. There was a consensus that the weight of evidence
approach is indeed reasonable and justified on the basis of the
avai lable scientific data so long as these data are derived from
ri gorous experinents with standardi zed net hods and proper controls.
In particular, this approach allows flexibility to weight heavily
inhibition in non-target tissues when the overall toxicologic
cont ext suggests that other approaches pose danger of serious risk
from over exposure.

Careful study of the “?counterproposal” in the Acute
Chol i nesterase Ri sk Assessnment Wrk G oup (ACRA) docunent reveals
that the industry work group also favors a weight of evidence
approach in nost respects. Thus, ACRA proposes to discount data
that are ?out of context” in the sense of representing effects that
do not appear to be clearly dose-related or occur sporadically
rat her than consistently across tine. Qher exanples of industry
consensus Wi th WOE include the recommendation to give priority to
human over aninmal data (where of equivalent quality) and to
enphasi ze effects on target vs non-target tissues (where data are
avai |l abl e). The maj or difference between the ACRA position and the
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EPA position with regard to WOE i s that ACRA woul d not use data on
effects falling below an arbitrarily designated | evel of 20% This
cutoff value seens reasonable on the surface but, when dose-
response curves are steep, it could lead to RfDs unconfortably
close to those that actually cause toxicity.

5. ?Recogni zing that people disagree as to the significance of
bl ood cholinesterase values, is it supportable to use them as a
matter of science policy in certain cases where;

a. there is a steep dose-effect curve for ChEl toxicity and
bl ood ChE is the nost sensitive endpoint?

b. the NOELs and LOELs for various effects are essentially the
sane?

c. the pesticide poorly penetrates the blood brain barrier,
and blood ChE is the only indicator of adverse effect for the
peri pheral nervous system other than clinical signs?

d. human data indicate that blood ChE is the nost sensitive
endpoi nt ?”

There was unani nous support for the notion that, under SOME
ci rcunst ances, neasurenents of SOME bl ood-borne cholinesterases
would be appropriate to consider in establishing RfDs for
antichol i nesterases. Several panel nenbers pointed out that generic
measurenents of total ChE activity in whole blood were unsuitable
fromthis point of view Wth human bl ood sanples, where plasm
cont ai ns al nost exclusively BChE, it woul d be acceptabl e to neasure
separately red cell ChE (entirely AChE) and plasma ChE. Wth ani ma
sanpl es, where plasma contains a variable proportion of BChE and
AChE (about 1:1 in rat), it would be better to divide plasm
activity into specific types by using selective enzyne inhibitors
in the assay (eg., iso-OWA or ethopropazine to block BChE,
BW284C51 to bl ock AChE).

It was recogni zed that neasured inhibition of cholinesterase
activities in any of the blood fractions is best regarded as an
inperfect mrror of enzyme inhibition in the true target tissues:
brai n, neuromuscul ar junctions, autonom c ganglia, and autonom c
synapses. \Wen, or if, direct neasurenents at the probable target
sites becone avail abl e, data fromthe bl ood m ght be under-wei ght ed
or even ignored. The best course wuld be to use ?blood
chol i nesterase values” as a matter of science policy in cases a)
and c) above. This course of action is readily justified if the
di screpancy between bl ood ChE and functional endpoints is not too
great. One Panel Menber pointed out that such use sinply introduces
a safety factor. It becones nore difficult to justify pernmanent
reliance on bl ood ChE as the rel evant endpoi nt when t he di screpancy
is very wde (e.g., 100 fold or nore). This situation, however, is
t he subject of the next question, nunber 6.
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6. ?There is uncertainty and disagreenent in interpreting cases
where blood ChE is perturbed at doses far below those show ng
concern fromother effects. As a neans of pronpting the devel opnent
of further information to resolve the issue (as described bel ow),
OPP is proposing to use the blood ChE neasurenents on an interim
basis for RfD determnation, awaiting further data. Is this
proposed science policy a reasonable way of helping to resolve
t hese cases?”

As inplied above, the Panel felt it reasonable to use bl ood
chol i nest erase neasurenents on an interimbasis, awaiting further
information pertaining to cholinesterase inhibition in the
peri pheral tissues (e.g., heart, diaphragn). Another way of stating
this viewis to say that the registrant who wi shes to see an agent
regul at ed on sone basi s other than cholinesterase inhibition 2n the
bl ood faces a burden of proof. This burden would be difficult to
meet w thout generating data on cholinesterases in the presuned
target tissues.

7. ?Following the selection of critical endpoint, the programw ||
generally apply the traditional uncertainty factors of 10X for
inter-species variations and 10X for intra-species variations. Is
t hi s approach reasonabl e?”

The commttee generally felt that the common 10X factors for
intra- and inter-species extrapolation were appropriate foll ow ng
the selection of the critical effect. It was argued that, even
t hough we understand at a nol ecul ar | evel the structural basis for
AChE inhibitioninred cells, for exanple, this is no reason to use
a smaller safety factor when extrapolating fromani mal species to
humans. For one thing, experiments with purified enzynmes fromrat
and human tissue show that inhibitory potency of sonme
anticholinesterases is species dependent. For another, it is well
known that some species, as conpared with humans, have different
concentrations of blood-borne or hepatic enzynes that represent
"sinks" or different | evels of nmetabolic pathways whi ch bi oactivate
or degrade certain pesticides.

I n considering intra-species safety factors, it was enphasi zed
that, not only nust one take into account genetic differences in
enzynme and receptor |evels, and devel opnental changes fromi nfancy
to adulthood, but also variations that mght stem from drug
interactions in patients treated with cholinergic drugs (e.g., for
neurol ogic disease, wulcerative colitis, glaucoma) as well as
snokers whose bl ood has high concentrations of nicotine. After
di scussion, the Panel concluded that a 10X intra-species safety
factor remai ns appropriate.
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In the current testing paradigm effects of cholinesterase
inhibitors on the peripheral nervous system (PNS) have not been
systematically exam ned. Generally, the only neasures avail abl e are
clinical signs and ot her neurobehavi oral endpoints, which are often
rat her gross and i nsensitive nmeasures of adverse effects. The Panel
believes that it is inportant that joint efforts be nmounted to
eval uate ChEl in the PNS per se and in the neuroeffector junctions.

8. ?2s the collection of data from peripheral nervous tissues
and/ or neuroeffector organs technically feasible?”

There was sone discussion of the difficulties in obtaining
honogeneous, consistent tissue preparations (e.g., skeletal nuscle,
di aphragm for neasuring cholinesterase activity. Several nenbers
of the Panel did consider it technically feasible to routinely
conduct cholinesterase assays in such tissues, however. Thi s
i nformati on would be extrenely inportant in establishing the val ue
of blood cholinesterase information in predicting peripheral
effects of anticholinesterases or replacing that information, at
| east in animl tests.

9. "What factors are inportant to the conduct of that testing”

The nost inportant factors identified by the Panel were a)
st andar di zed and reproduci bl e di ssecti on and honogeni zati on of the
tissue; b) use of assays that can be conducted with mnimal tissue
dilution (critical in dealing wth carbamate inhibitors), «c¢)
sel ection of tissues representing the nost toxicologically rel evant
targets; d) t2me elapsing between collection and assay; e)
standardi zation of tissue storage conditions. It is inportant that
the Agency nove to develop a required or recommended standard
testing protocol.

10. ?Which nerves or tissues should be neasured?”

Several suggestions were offered by the Panel. Skeletal
muscl es, heart, lung, salivary glands, diaphragm and autonom c
ganglia (e.g., superior <cervical ganglia) are particularly

appropriate. Consistent dissection of any of these tissues would
be necessary. Perhaps at |east two or nore of these tissues could
be agr eed upon to pursue as peri pher al targets of
anticholinesterases. One tissue not believed to be particularly
useful in this sense was the ma2n trunk of peripheral nerve itself.
Sciatic nerve, for exanple, is easy to dissect and assay. However,
it is protected by an efficient blood nerve barrier (unlike the
autonom ¢ ganglia which are fairly open to circul ati ng conpounds).
Thus, nerve trunks are expected to behave nore |ike brain than |ike
the tissues that represent true peripheral targets of pesticides.
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11. ?Along with the PNS ChE nmeasures, what other endpoints should
be i ncl uded?”

Two Panel nenbers felt strongly that cholinergic receptor
bi ndi ng assays should be incorporated into |ong-term exposure
studies, and the rest of the Panel concurred. The devel opnent of
tolerance during long-term exposures can ?mask” neurochem cal
changes induced by the anticholinesterases. Changes in receptor
popul ations may therefore be able to explain discrepancies in
studi es wherein cholinesterase inhibition in target tissues does
not appear to correlate with signs of toxicity, in particular when
the target tissue assays are only perforned at the end of the
st udy. The ultimate regulatory significance and use of this
information is specul ative at present.

12 ?Shoul d el enents of this proposal becone a research priority?”

Thi s i dea was endorsed enthusiastically and it was agreed t hat
both acute and chronic studies on PNS ChEl are needed. Severa
Panel nenbers noted that the inportance of blood cholinesterase
values in the regulation of organophosphate and carbamte
pesticides has been a point of debate for decades. This conflict
m ght be resolved by conparing the relative sensitivity of
acetyl cholinesterase inhibitionin peripheral tissues to that noted
in plasm and erythrocytes. Support for such research could be an
excellent investnment, since we may need to continue relying on
blood cholinesterase values as the only biomarker of
exposure/ effect in humans. Therefore, nore definitive know edge on
the utility of these markers wll be essential to provide a sound
scientific basis for hazard assessnent and regul ati on.

One Panel Menber suggested that research on the direct action
of organophosphates on nuscarinic and nicotinic receptor subtypes
in vitro mght have some value. Such action could exacerbate or
aneliorate or ganophosphat e toxicity dependi ng on t he
or ganophosphat e, the receptor subtype and its | ocation (presynaptic
or postsynaptic). Anticholinesterases my produce excessive
receptor activation in acute exposure, but change receptor nunbers
in chronic exposure to produce tol erance.

Rel at ed research priorities woul d address t he devel opi ng brain
(prenatal and postnatal ), which undergoes many changes, including
cell mgration and consolidation and elimnation of synapses.
Therefore, it is potentially nore sensitive than an adult brain to
di sruptions caused by a toxicant. | f an anticholinesterase did
affect brain devel opnent, there would be potential for permanent
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deficits.

Addi ti onal Comrent s related to Medi cal Surveillance by
Chol i nest erase Monitoring

As t he Agency consi ders policies associ at ed W th
cholinesterase inhibition, it isinportant to keepin mnd the role
of cholinesterase nonitoring in nedical surveillance prograns in
the United States and throughout the world. There are literally
thousands of farm operators who are collecting periodic
measurenents of plasma or erythrocyte activity cholinesterase
| evel s fromexposed workers with the belief that such nonitoring is
an effective nmeans of preventing pesticide-related illness. They
have cone to this belief through an effective canpai gn nounted by
public health scientists. This canpaign, in turn, was based on
clinical evidence that workers wth significantly depressed
chol i nesterase were at greater risk for acute intoxications than
were workers w thout notable depression.

The State of California requires renoval of workers from
pesticide handling activities on the basis of plasnma and
erythrocyte activity cholinesterase nonitoring. The regul ation
states specifically: "If plasma cholinesterase falls to 60 percent
or less of the baseline, or if red blood cell cholinesterase falls
to 70 percent or |less of baseline, the enployee shall be renoved
from further exposure until cholinesterase values return to 80
percent or nore of their respective baseline values."”

In a recent review of the California program researchers
found that plasma cholinesterase inhibition was predictive of
pesticide-related illness. They state this point as follows: "The
relative risk of pesticide poisoning was i ncreased i n workers whose
initial baseline plasma levels were low, or if their |evels had
al ready dropped to 60-80 percent of their baseline previously in
the season. (Fillnore C., Lessinger J.E. A cholinesterase testing
program for pesticide applicators. Journal of Gccupational
Medi ci ne, Vol une 35, January 1993)

FOR THE CHAI RPERSON:
Certified as an accurate report of findings:

Larry C Dorsey
Desi gnated Federal O ficial
FI FRA/ Sci entific Advi sory Panel
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FEDERAL | NSECTI Cl DE, FUNG Cl DE, AND RODENTI CI DE ACT

SCI ENTI FI C ADVI SORY PANEL MEETI NG

A Set of Scientific Issues Being Considered by the Agency
Concerning the Ofice of Pesticide Prograns (OPP) Hazard
Characterization of N Ndiethyl-neta-toluamde (DEET) and the
Decision Not to Establish Toxicity Endpoints for Ri sk Assessnent
Use.

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory Panel (SAP) has conpleted its review of
the Ofice of Pesticide Prograns (OPP) hazard characterization of
N, N- di et hyl - met a-t ol uam de (DEET) and t he deci si on not to establish
toxicity endpoints for risk assessnent use. The review was
conducted in an open neeting held in Arlington, Virginia, on June
4, 1997. The neeting was chaired by Dr. Ernest E. MConnell.
O her panel nenbers present were: Dr. Janice E. Chanbers
(M ssissippi State University); Dr. Amra T. Eldefrawi (University
of Maryland); Dr. Ernest Hodgson (North Carolina State University);
Dr. Harihara M Mehendal e (Northeast Louisiana University); Dr.
Genevieve M Matanoski (Johns Hopkins University); Dr. Stephen
Saunders (Frito-Lay Corporation); Dr. Mary Anna Thrall (Col orado
State University).

Public Notice of the neeting was published in the Federal
Regi ster on April 22, 1997.

Oral statenents were received from
Dr. Cerald Schoenig, Toxicol ogy Regul atory Services

Witten statenents were received from
Chem cal Specialties Manufacturers Associ ation
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QUESTI ONS FOR THE PANEL ON HAZARD CHARACTERI ZATI ON OF DEET

1. Based on the currently available data on DEET, OPP
requests that the nenbers of the SAP comment on the OPP' s
hazard characterization of this chem cal and t he deci si on
for not establishing the toxicity endpoints for risk
assessnent.

The Panel agrees with the Agency's hazard characterization
and decision not to establish toxicity endpoints to be used for
ri sk assessnent, as exposure to DEET does not result in clearly
characterized specific toxicological responses; to rationally
choose toxicity endpoints that reflect a consistent response to
DEET woul d be i npossi bl e. However, hazard characterization could
be i nproved by the Agency's consi deration of factors such as i npact
of multiple applications, inhalation or ingestion of DEET, site of
dermal application, and anount of dernmal absorption in children.
Because of the potential exposure to aerosol-sprayed DEET via
breathing, it was recommended that limted animl studies be
conducted to conpare data from exposure via inhalation to those
avai |l abl e fromingestion and dernmal exposure.

Panel Menbers were supplied as background reading the peer
review reports from CAL- EPA and Heal th Canada and several Panel
Menmbers noted differences in these data and net hodol ogi es used by
these two groups but the Agency did not elaborate on these
di fferences at the neeting. For exanple, a spokesperson for Health
Canada noted that they used an endpoint froma one year dog study
for a chronic risk assessnment. Several Panel Menbers recommended
that the current Agency risk assessnent be expanded to i ncl ude nuch
better exposure scenarios, chronic exposure being one of the
recomended scenarios for which use of the one year dog study
endpoi nt m ght be appropriate for a risk assessnent.

2. What do you think about our approach to and net hodol ogy
for the risk assessnent and characterization?

I n general, the Panel agrees with the Agency's approach to and
met hodol ogy for risk assessnment and characterization. Wile the
assessnent appears to be thorough, the Panel suggests that the
Agency consider wusing several nore realistic human exposure
scenarios for risk assessnent and characterization. Factors in
t hese scenarios shoul d i nclude repeated applications, particularly
around the face, smaller body weight of children (20 to 25 I|b.
rather than 55), and ranges of exposure situations including
possi bl e chroni c exposure. Additionally chronic exposure studies
of over one year may be warranted based on the nunber of people who
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are exposed occupationally.

3. VWhat is your opinion of our interpretation of the
incident information? (EPA believes that the reported
i nci dences are inconcl usive.)

The Panel agrees with the Agency's interpretation of the
i nci dent information  (that the reported incidences are
i nconclusive). There is no conpelling information that exposure to
DEET is causing an appreciable nunber of seizures, and data from
ani mal studies do not support or predict synptons experienced by
chil dren exposed to DEET. However, a nore conpl ete description of
the reports of children and adults who have had synpt ons associ at ed
wi th DEET exposure should be included in the docunent, including
serum concentrati on of DEET when that information is avail able.
Ani mal experinments do suggest sone synergi smwhen DEET is used in
conjunction wth other toxicants, and such synergism nmay

precipitate clinical signs in sensitive individuals. Mor eover
physicians may not be recognizing seizures related to DEET
exposure, since the product is considered to be safe. Wi | e

several nmenbers of the Panel believed that appropriate warning
| abel s should be adopted, it was recognized that seizures not
actually related to DEET exposure mght then be attributed to
DEET. |In sunmary, the panel recomends that the Agency continue to
accunul ate data from cases of suspicious DEET intoxications from
pediatric neurol ogists, poi son control centers, and the
manuf acturer. The continued mai ntenance and anal yses of accurate
i nci dence records is very inportant for DEET.

FOR THE CHAI RPERSON:
Certified as an accurate report of findings:

Larry C Dorsey

Desi gnated Federal O fici al

FI FRA/ Sci entific Advisory Panel
DATE:
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