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Glossary of Terms and Abbreviations

AGDCI
ai
aPAD
AR
BCF
CFR
cPAD
CSF
CSFII
DCI
DEEM
DFR
EC
EDWC
EEC
EPA
EXAMS
EUP
FCID
FDA
FIFRA
FFDCA
FQPA
FOB

G
GENEEC
GLN
HAFT
IR

LCs

LDsy

LOC

LOD
LOAEL
ng/s

ng/L
mg/kg/day
mg/L

Agricultural Data Call-In

Active Ingredient

Acute Population Adjusted Dose

Anticipated Residue

Bioconcentration Factor

Code of Federal Regulations

Chronic Population Adjusted Dose

Confidential Statement of Formula

USDA Continuing Surveys for Food Intake by Individuals

Data Call-In

Dietary Exposure Evaluation Model

Dislodgeable Foliar Residue

Emulsifiable Concentrate Formulation

Estimated Drinking Water Concentration

Estimated Environmental Concentration

Environmental Protection Agency

Exposure Analysis Modeling System

End-Use Product

Food Commodity Intake Database

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act

Federal Food, Drug, and Cosmetic Act

Food Quality Protection Act

Functional Observation Battery

Granular Formulation

Tier I Surface Water Computer Model

Guideline Number

Highest Average Field Trial

Index Reservoir

Median Lethal Concentration. A statistically derived concentration of
a substance that can be expected to cause death in 50% of test animals.
It is usually expressed as the weight of substance per weight or volume
of water, air or feed, e.g., mg/l, mg/kg or ppm.

Median Lethal Dose. A statistically derived single dose that can be
expected to cause death in 50% of the test animals when administered
by the route indicated (oral, dermal, inhalation). It is expressed as a
weight of substance per unit weight of animal, e.g., mg/kg.

Level of Concern

Limit of Detection

Lowest Observed Adverse Effect Level

Micrograms Per Gram

Micrograms Per Liter

Milligram Per Kilogram Per Day

Milligrams Per Liter
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MOE
MRID

MUP
NA
NAWQA
NPDES
NR
NOAEL
OP

OPP
OPPTS
PAD
PCA
PDP
PHED
PHI

ppb
PPE

ppm
PRZM/EXAMS

Q*

RAC
RED
REI
RfD
RQ
SCI-GROW
SAP
SF
SLC
SLN
TGAI
TRR
USDA
USGS
UF
(A%
WPS

Margin of Exposure
Master Record Identification (number). EPA's system of recording
and tracking studies submitted.

Manufacturing-Use Product

Not Applicable

USGS National Water Quality Assessment

National Pollutant Discharge Elimination System

Not Required

No Observed Adverse Effect Level

Organophosphate

EPA Office of Pesticide Programs

EPA Office of Prevention, Pesticides and Toxic Substances
Population Adjusted Dose

Percent Crop Area

USDA Pesticide Data Program

Pesticide Handler's Exposure Data

Preharvest Interval

Parts Per Billion

Personal Protective Equipment

Parts Per Million

Tier II Surface Water Computer Model

The Carcinogenic Potential of a Compound, Quantified by EPA's
Cancer Risk Model

Raw Agriculture Commodity

Reregistration Eligibility Decision

Restricted Entry Interval

Reference Dose

Risk Quotient

Tier I Ground Water Computer Model

Science Advisory Panel

Safety Factor

Single Layer Clothing

Special Local Need (Registrations Under Section 24(c) of FIFRA)
Technical Grade Active Ingredient
Total Radioactive Residue

United States Department of Agriculture
United States Geological Survey
Uncertainty Factor

Ultraviolet

Worker Protection Standard
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ABSTRACT

The Environmental Protection Agency (EPA or the Agency) has completed the
human health and environmental risk assessments for 5-Chloro-2-(2,4-
dichlorophenoxy)phenol (triclosan) and is issuing its reregistration eligibility and risk
management decisions. The risk assessments, which are summarized in this document, are
based on review of registrant-submitted data supporting the use patterns of currently
registered products, citations from the open literature, and additional information received
through the public docket. The risk assessments have been revised, as needed, according to
information received since they were first made available to the public in May 2008. After
considering the risk assessments and risk mitigation options, the Agency developed its
reregistration eligibility and risk management decisions for uses of triclosan. As a result of
this review, EPA has determined that all uses of triclosan are eligible for reregistration, with
the exception of the paint use, provided that the risk mitigation and data requirements
outlined in this document are fully implemented. The reregistration eligibility decision is
discussed fully in this document. The Agency is aware that research is ongoing regarding
triclosan. The outcomes of this further research may require the Agency to revisit this
decision in the future. Further, given the rapidly developing scientific database for triclosan,
the Agency intends to accelerate the schedule for the registration review process for this
chemical. Currently, the Agency intends to begin that process in 2013, ten years earlier than
originally planned.
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I. Introduction

This document is the Environmental Protection Agency’s (EPA or “the Agency”)
Reregistration Eligibility Decision (RED) for all currently registered uses of 5-Chloro-2-(2,4-
dichlorophenoxy)phenol (triclosan). This document also summarizes the human health and
environmental exposure and associated risks used to make the reregistration eligibility
decision.

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in
1988 to accelerate the reregistration of products with active ingredients registered prior to
November 1, 1984, and amended again by the Food Quality Protection Act of 1996 (FQPA)
and the Pesticide Registration Improvement Act of 2003 (PRIA) to set time frames for the
issuance of Reregistration Eligibility Decisions. FIFRA calls for the development and
submission of data to support the reregistration of an active ingredient, as well as a review of
all data submitted to the U.S. Environmental Protection Agency (EPA or “the Agency”).
Reregistration involves a thorough review of the scientific database underlying a pesticide's
registration. The purpose of the Agency’s review is to reassess the potential hazards arising
from the currently registered uses of a pesticide, to determine the need for additional data on
health and environmental effects, and to determine whether or not the pesticide meets the "no
unreasonable adverse effects" criteria of FIFRA.

The Agency made its reregistration eligibility decision for triclosan based on the
required data, the current guidelines for conducting acceptable studies to generate such data,
and published scientific literature. The Agency has found that currently registered uses of
triclosan, with the exception of the use as a materials preservative in paint (which has been
requested to be voluntarily cancelled by the registrants), are eligible for reregistration
provided the conditions and requirements for reregistration identified in this reregistration
eligibility decision (RED) are implemented.

This document consists of six sections: Section I contains the regulatory framework
for reregistration reassessment; Section II provides an overview of the chemical, including a
profile of its use and usage; Section III gives an overview of the human health and ecological
risk assessments; Section IV presents the Agency’s reregistration eligibility and risk
management decisions; Section V summarizes label changes necessary to implement the risk
mitigation measures outlined in Section IV; and Section VI includes the appendices, related
supporting documents, and Data Call-In (DCI) information. The revised risk assessment
documents and related addenda are not included in this document, but are available in the
Public Docket at http://www.regulations.gov under docket number EPA-HQ-OPP-2007-
0513.
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I1. Chemical Overview
A Regulatory History

Triclosan is regulated by both the U.S. EPA and the U.S. Food and Drug
Administration (FDA). The EPA regulates the antimicrobial uses of triclosan when used as a
bacteriostat, fungistat, mildewstat, and deodorizer. EPA-registered products containing
triclosan as the active ingredient are formulated as ready-to-use, pelleted/tableted,
emulsifiable concentrate, soluble concentrate, and impregnated materials. Triclosan is used
in commercial, institutional and industrial premises and equipment; residential and public
access premises; and as a material preservative. Commercial, institutional and industrial
premises and equipment uses include conveyor belts, fire hoses, dye bath vats and ice making
equipment. As a material preservative, triclosan is used in many products including
adhesives, fabrics, vinyl, plastics (toys, toothbrushes), polyethylene, polyurethane,
polypropylene, floor wax emulsions, textiles (footwear, clothing), caulking compounds,
sealants, rubber, and latex paints. There are a multitude of residential and public access
premises uses including direction application to HVAC coils (limited to commercial
applicators), and use as a materials preservative in toys, paints, mattresses, clothing, brooms,
mulch, floors, shower curtains, awnings, tents, toilet bowls, urinals, garbage cans, refuse
container liners, insulation, concrete mixtures, grouts, and upholstery fabrics. The FDA-
regulated uses include hand soaps, toothpaste, deodorants, laundry detergent, fabric
softeners, facial tissues, antiseptics for wound care, and medical devices.

No direct food use is associated with triclosan; therefore, no tolerance or tolerance
exemption has been established. However, dietary exposure and risk were assessed for the
indirect food uses of triclosan involving pulp and paper use, ice-making equipment,
adhesives, cutting boards, conveyor belts, and counter top use.

B. Chemical Identification

Triclosan Molecular Structure:

OH Cl

Cl Cl

Common Name: 2,4,4’-Trichloro-2’-hydroxydiphenyl ether
Phenol, 5-chloro-2-(2,4-dichlorophenoxy)-
5-Chloro-2-(2,4-dichlorophenoxy)phenol
Irgasan DP-300R
Irgaguard B1000
VIV-20

OPP Chemical Codes: 054901
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CAS Registry No.: 3380-34-5

Case Number: 2340
Molecular Formula: C,H-C30,

Chemical Characteristics for Technical Grade Active Triclosan:

Molecular Weight 289.541

Color White crystals

Physical State White crystalline powder

Specific Gravity 1.55 x 10° kg/m’ at 22°C

Dissociation Constant pK,=8.14 at 20°C

pH N/A

Stability Stable at normal conditions

Melting Point 56.5 ° C

Boiling Point N/A

Water Solubility 0.012 g/l at 20°C

Octanol-Water Partition constant ( LogKow) | 4.8 at 25°C

Vapor Pressure 5.2E-6 mm Hg at 25°C
2.2E-6 mm Hg at 20°C

Manufacturers: Ciba Corporation and Har-Met International, Inc.

Highest Percent of
Active Ingredient: 99%

Formulation Types Registered: ready-to-use, pelleted/tableted, emulsifiable concentrate,
soluble concentrate, and impregnated materials
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C. Use and Usage

Triclosan was first registered by the EPA in 1969, and currently there are 20
antimicrobial registrations. A detailed table of the uses of triclosan eligible for reregistration
can be found in Appendix A.

Type of Pesticide:

Fungicide, Bacteriostat

Use Sites for EPA Registrations:

Target Pests:

Formulations:

Application Methods:

Commercial, institutional and industrial premises and equipment:
conveyor belts, fire hoses, dye bath vats and ice making
equipment.

As a material preservative: adhesives, fabrics, vinyl, plastics
(toys, toothbrushes), polyethylene, polyurethane, polypropylene,
floor wax emulsions, textiles (footwear, clothing), caulking
compounds, sealants, rubber, and latex paints.

Residential and public access premises: direction application to
HVAC coils (limited to commercial applicators), use as a
materials preservative in toys, paints, mattresses, clothing,
brooms, mulch, floors, shower curtains, awnings, tents, toilet
bowls, urinals, garbage cans, refuse container liners, insulation,
concrete mixtures, grouts, and upholstery fabrics.

Bacteria, fungi

EPA-registered products containing triclosan as the active
ingredient are formulated as ready-to-use, pelleted/tableted,
emulsifiable concentrate, soluble concentrate, and impregnated
materials.

Direct application of triclosan in a manufacturing setting via
closed system, open pour or metered pump; direct application to
HVAC coils (spray); residential and occupational handler
painting using brush or airless sprayer (using end-use product
where triclosan is used as the materials preservative)

Page 11 of 98
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I11. Summary of Triclosan Risk Assessments

The purpose of this section is to summarize EPA’s human health and ecological risk
conclusions for triclosan to help the reader better understand EPA’s risk management
decisions. The human health and ecological risk assessment documents and supporting
information listed in Appendix C were used to formulate the safety finding and regulatory
decision for triclosan. The full risk assessments and related supporting documents are
available at http://www.regulations.gov under docket number EPA-HQ-OPP-2007-0513.
Hard copies of these documents may be found in the OPP public docket which is located in
Room S-4400, One Potomac Yard, 2777 South Crystal Drive, Arlington, VA, and is open
Monday through Friday, excluding Federal holidays, from 8:30 a.m.to 4:00 p.m.

EPA developed this RED for triclosan through a modified, 4—Phase public
participation process. The Agency uses public participation processes to involve the public
in developing pesticide reregistration decisions. EPA released its preliminary risk
assessments for 60-day public comment in May 2008. Comments were incorporated into the
final risk assessments which were used to make this reregistration eligibility decision.

The Agency is aware of recent research conducted by the Office of Research and
Development on the effects of triclosan on thyroid homeostasis in the rat (US EPA, 2008).
These data were considered in selection of the incidental oral endpoint, but the current
endpoint was retained, as further investigation is needed on the effects of triclosan on the
thyroid. The Agency will continue to monitor the toxicity profile of triclosan and will amend
the assessment as needed.

The Agency’s use of human studies in the triclosan risk assessment is in accordance
with the Agency's Final Rule promulgated on January 26, 2006, related to Protections for
Subjects in Human Research, which is codified in 40 CFR Part 26.

A. Human Health Risk Assessment

EPA has conducted a human health risk assessment for triclosan to support the
reregistration eligibility decision. EPA evaluated the submitted toxicology, product and
residue chemistry, and occupational/residential exposure studies as well as available open
literature and determined that the data are adequate to support this reregistration eligibility
decision. A summary of the human health risk assessment findings and conclusions is
provided below.

1. Toxicity Profile

The toxicological database for triclosan is adequate to support a reregistration
eligibility decision. Major features of the toxicology profile are presented below. Detailed
information is available in the 5-Chloro-2-(2,4-dichlorophenoxy)phenol (Triclosan):
Toxicology Chapter for the Reregistration Eligibility Decision (RED) Document, dated
August 29, 2008.

Page 12 of 98
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a. Acute Toxicity Profile

Triclosan has low acute toxicity via the oral and dermal routes (Category IV) and
moderate acute toxicity via the inhalation route (Category II). It is moderately irritating to
the eye (Category II), is a moderate to mild dermal irritant (Category III), and not a skin
sensitizer. Table 1 presents the acute toxicity profile for triclosan.

Table 1. Acute Toxicity Profile for Triclosan
Guideline Study Type/ MRID Number/ Results Toxicity
Number  Test substance (% a.i.) Citation Category
870.1100 Acute Oral- Rat
(§81-1)  Triclosan (99.7% a.i.) 43206901 LDso: >5000 me/kg v
870.1200 Acute Dermal- Rabbit
(§81-2) Triclosan (97% a.i.) 24044 LDso: >9300 mg/kg v
870.1300 Acute Inhalation- Rat 42306902, )
(§81-3)  Triclosan (100.5% a.i) 43310501 LCso: >0.15 mg/L Il
Primary Eye Irritation-
8(7§08%f‘40)0 Rabbit 94045 moderately irritating II
Triclosan (97% a.i.)
Primary Dermal
870.2500 Irritation- Rabbit
(§81-5) Triclosan (% a.i. not 42306903 PII: 3.5 at 72 hours I
provided)
Dermal Sensitization-
8&%%_660)0 Guinea Pig 43206502 Not a Sensitizer N/A
Triclosan (99.7% a.i.)

b. Toxicological Endpoints

The toxicological endpoints used in the human health risk assessment are
presented in Table 2. The uncertainty and safety factors used to account for interspecies
extrapolation, intraspecies variability, and for completeness of the database are also
presented. The Agency is aware of recent research conducted by the Office of Research and
Development on the effects of triclosan on thyroid homeostasis in the rat (US EPA, 2008).
These data were considered in selection of the incidental oral endpoint, but the current
endpoint was retained, as further investigation is needed on the effects of triclosan on the
thyroid. The Agency will continue to monitor the toxicity profile of triclosan and will amend
the assessment as needed.
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Table 2. Summary of Triclosan Toxicological Endpoints

EXxposure
Scenario

Dose Used in
Risk Assessment

Uncertainty
factors for Risk
Assessment

Study and Toxicological
Effects

Acute Dietary NOAEL =30 Interspecies = 10x Chronic Toxicity study in Baboons
(general mg/kg Intraspecies = 10x MRID 133230
population) arid =0.3 DBSS = 1x LOAEL = 100 mg/kg/day, based on
mg/kg/day clinical signs of toxicity such as
UF =100 vomiting, failure to eat and diarrhea
Chronic Dietary NOAEL =30 Interspecies = 10x Chronic Toxicity study in Baboons
(all populations) mg/kg Intraspecies = 10x MRID 133230
crud=0.3 DBSS = 1x LOAEL = 100 mg/kg/day, based on
mg/kg/day clinical signs of toxicity such as
UF =100 vomiting, failure to eat and diarrhea
Short-Term/ NOAEL =30 Interspecies = 10x Chronic Toxicity study in Baboons
Intermediate- mg/kg Intraspecies = 10x MRID 133230
Term Incidental DBSS = 1x LOAEL = 100 mg/kg/day, based on
?OrgLSLS-Sg days; clinical signs of toxicity
months) UF=100
. Interspecies = 3x 14-day dermal toxicity study in the
Eirnn)]al (short NOAEL =0.6 Intraspecies = 3x mouse
mg/annznal (100 DBSS =1x MRID 44389708
pg/em’) MOE =10 LOAEL = 1.5 mg/kg/day, based
on treatment-related dermal
irritation at the treatment site and
on increased liver weights
Dermal NOAEL =40 Interspecies = 10x 90-day Dermal Toxicity in Rats
(intermediate mg/kg Intraspecies = 10x MRID 43328001
term) DBSS =1x LOAEL = 80 mg/kg/day, based on
MOE =100 increased incidence occult blood in
the urine.
Dermal (long- NOAEL =40 Interspecies = 10x 90-day Dermal Toxicity in Rats
term) mg/kg Intraspecies = 10x MRID 43328001

DBSS =3x (lack of
chronic dermal study)

MOE =300

LOAEL = 80 mg/kg/day, based on
increased incidence occult blood in
the urine.
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Table 2. Summary of Triclosan Toxicological Endpoints

Exposure Dose Used in Uncertainty Study and Toxicological
Scenario Risk Assessment | factors for Risk Effects
Assessment
Inhalation (all LOAEL =3.21 MOE = 1000? 21-Day Inhalation Toxicity study in
durations) mg/kg/day the rat
MRID 0087996

LOAEL = 3.21 mg/kg/day [males],
based on increased total leucocyte
count and increased serum
alkaline phosphatase

Cancer (oral) In accordance with the EPA Final Guidelines for Carcinogen Risk
Assessment (March 29, 2005), the HED CARC classified triclosan as “Not
Likely to be Carcinogenic to Humans”.

UF = uncertainty factor, DBSS = database uncertainty [special sensitivity] factor, NOAEL = no observed adverse effect
level, LOAEL = lowest observed adverse effect level, PAD = population adjusted dose (a = acute, ¢ = chronic) RfD =
reference dose, MOE = margin of exposure, LOC = level of concern, NA = Not Applicable

®MOE of 1000 was applied to the inhalation endpoint. The inhalation toxicity study lacked sufficient data with which to
convert the animal doses to human equivalent concentrations (HECs) in accordance with Agency policy. A LOAEL value
was selected as the endpoint for inhalation risk assessment; therefore, the use of the LOAEL value from the animal study
and uncertainty in determination of what the HEC would be warrants the MOE of 1000.

2. Dietary Exposure and Risk from Food and Drinking Water

Dietary exposure and risk were assessed for the indirect food uses of triclosan
involving pulp and paper use, ice-making equipment, adhesives, cutting boards, conveyor
belts, and counter top use. As no residue chemistry data were submitted to the Agency for
triclosan, the standard methods developed by the FDA were used to estimate the potential
migration of residues. A detailed explanation is found within the Dietary Risk Assessment
for Triclosan, dated August 11, 2008. None of the individual scenarios for the various
indirect food uses for triclosan presented risks of concern for either adults or children.

Exposures can occur where there is the possibility of indirect food migration
(including paper/pulp use, use in ice-making equipment, adhesives, cutting boards, counter
tops, and conveyer belts). The National Health and Nutrition Surveys (NHANES) are a
series of U.S. national surveys of the health and nutrition status of the non-institutionalized
civilian population conducted by the Centers for Disease Control and Prevention. The
NHANES data are believed to be a more accurate predictor of aggregate exposure because
not only are the data triclosan specific, they are also based on actual consumer use of the
various triclosan products as they co-occur in practice (see the Residential Post
Application/Bystander Risk Summary section of this RED document for a full explanation of
the NHANES data). The NHANES data accounts for indirect dietary and water exposures
more effectively than the use of standard models that the Agency normally would use to
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estimate the potential migration of residues. We are presenting the dietary model results as
additional information regarding the pathways of exposure.

EPA-registered products containing triclosan are largely used indoors as a materials
preservative. However, there is potential for effluents from EPA-registered products
containing this chemical to contact fresh water environments. Triclosan was detected in both
raw and finished drinking water in Southern California at levels of 56 and 49 ng/L,
respectively (Loraine and Pettigrove, 2006). Using the assumption of 2L consumption per
day for adults, the intake of triclosan is estimated at 98 ng/person/day or 1.4 ng/kg/day for a
70 kg adult. Comparing this intake value to the selected reference dose for triclosan (0.3
mg/kg/day or 300,000 ng/kg/day), the intake of triclosan in drinking water using the
measured value from Loraine and Pettigrove study does not present a risk of concern.
Triclosan degrades with an average half-life value of 5.2 + 1.7 days. Therefore, based on the
EPA use patterns, and the relatively short half-life, the potential for effluents from EPA-
registered products to impact drinking water sources is negligible. Therefore a quantitative
drinking water assessment was not conducted. For additional information see the Dietary
Risk Assessment for Triclosan, dated August 11, 2008.

Non-cancer dietary risk is expressed as a percentage of a level of concern. The level
of concern is the dose at or below which no unreasonable adverse health effects to any
human population subgroup are expected to occur. This dietary level of concern is termed
the population adjusted dose (PAD), which reflects the reference dose (RfD), either acute or
chronic, adjusted for (divided by) any database uncertainty (special sensitivity) factor. In the
case of triclosan, the special sensitivity factor is 1x (estimated risks that are less than 100%
of the PAD are below EPA’s level of concern). The acute PAD (aPAD) is the highest
predicted dose to which a person could be exposed on a single day with no expected adverse
health effect. The chronic PAD (cPAD) is the highest predicted dose to which a person
could be exposed over the course of a lifetime with no expected adverse health effect.

Using conservative assumptions, the Agency estimated dietary exposure to triclosan
when used in adhesives, pulp and paper, ice-making equipment, countertops and cutting
boards and conveyer belts (see Table 3 below). Because the aPAD and cPAD are well below
100%, dietary exposure does not exceed the Agency’s level of concern. For additional
information on these calculations please see the Dietary Risk Assessment for Triclosan, dated
August 11, 2008.

Table 3. Dietary Exposure to Triclosan

Use % aPAD % cPAD (cPAD = 0.30 mg/kg/day)
(aPAD = 0.30 mg/kg/day)
Adhesive Adult: Adult:
0.0003/0.30 x 100) = 0.10% 0.0003 mg/kg/day /0.3 mg/kg/day
x100 = 0.10%
Child: Child:
0.0007/0.30 x100 = 0.23% 0.0007 mg/kg/day/0.30 mg/kg/day

x 100 =0.23 %
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Pulp and
Paper

Ice-Making
Equipment

Countertops
and cutting
boards

Conveyer
Belt Use

Adult:

0.00039 mg/kg/day/0.30 mg/kg/day x
100 Adult: 0.00039 mg/kg/day/0.30
mg/kg/day x 100 = 0.13%

Child:

0.00092 mg/kg/day/0.37 mg/kg/day
=0.30%

Adult:

1.13 x10® mg/kg/day/ 0.30
mg/kg/day =3.76 x 10° x 100 = 3.76
x 10° %

Child:

2.65 x 10® mg/kg/day /0.30
mg/kg/day = 8.83 x 10™ x 100 = 8.83
x 10° %

Adult:

0.0286 mg/kg/day/ 0.30 mg/kg/day =
9.53%

Child:
0.1333 mg/kg/day/ 0.3 mg/kg/day x
100 = 44.3%

Adult:
0.0000123 mg/kg/day/0.30 mg/kg/day
x 100 =0.041%

Child: 0.000057 mg/kg/day / 0.30
mg/kg/day x 100 = 0.019%

Adult:
0.00039 mg/kg/day/0.30 mg/kg/day
x 100 =0.13%

Child:
0.00092 mg/kg/day / 0.037
mg/kg/day = 0.30%

Adult:

1.13 x10™ mg/kg/day/ 0.30
mg/kg/day =3.76 x 10°® x 100 =
3.76 x 10° %

Child:
2.65 x 10™® mg/kg/day /0.30
mg/kg/day = 8.83 x 10™ x 100 =
8.83 x10° %

Adult:

0.0286 mg/kg/day/ 0.30 mg/kg/day
=9.53%

Child:
0.1333 mg/kg/day/ 0.3 mg/kg/day x
100 = 44.3%

Adult:
0.0000123 mg/kg/day/0.30
mg/kg/day x 100 =0.041%

Child: 0.000057 mg/kg/day / 0.30
mg/kg/day x 100 = 0.019%

3. Residential Exposure and Risk

To assess residential handler risks, the Agency used surrogate unit exposure data
from the Chemical Manufacturers Association (CMA) antimicrobial exposure study and the
Pesticide Handlers Exposure Database (PHED) (the NHANES data most likely do not
capture intermittent uses of triclosan such as home owners using paint that has been
preserved with triclosan because the NHANES sampling is from a discrete sampling
timeframe). Residential post-application/bystander exposures were assessed using the
NHANES biological monitoring data from the general population for ages 6+ years old as
well as bounding estimates for infant exposure using EPA’s standard assumptions In
addition, the post-application assessment looked at the potential for incidental dermal
irritation as well as systemic dermal exposure as there is the potential for adults and children
to contact impregnated textiles and fabrics such as clothing items and mattresses. Although
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the contribution of dermal exposure to the aggregate exposure is represented in the NHANES
data, a post-application screening-level clothing assessment to represent exposure to treated
textiles and fabrics is provided. Infant-specific pathways of exposure were also assessed, as
the NHANES data do not take into account the potential exposure pathways of triclosan-
treated products for younger children such as putting objects and/or hands into their mouths.

There are no EPA-registered products containing triclosan that can be applied by a
homeowner in a residential setting. However, triclosan can be used as an in-can preservative
for latex paint, and articles treated with triclosan in an occupational setting also have the
potential for post-application residential exposure (e.g. as a materials preservative in
mattresses, clothing, tooth brush bristles, plastic toys, garbage bags, paper, playground
equipment, sponges, furniture, footwear, etc.). Triclosan can also be used by service
contractors to control, prevent, and inhibit the growth of fungi, mildew, mold, and bacteria
on coils in residential heating, ventilating, and air conditioning (HVAC) systems.

Residential non-cancer risk estimates are typically expressed as a margin of exposure
(MOE) which is a ratio of the dose from a toxicological study selected for risk assessment,
typically a NOAEL, to the predicted exposure (MOE = dose + exposure). Estimated MOEs
are then compared to the “target MOE” which represents the dose selected for risk
assessment and uncertainty factors (UF) applied to that dose (target MOE = dose x
uncertainty factors). The standard UF is 100x, which includes 10x for interspecies
extrapolation (to account for differences between laboratory animals and humans) and 10x
for intraspecies variation (to account for differences within the same species). Additional
uncertainty or safety factors may also be applied.

There is the potential for individuals in residential settings to be exposed to triclosan
following application of products containing triclosan. Table 4 presents the representative
scenarios used to estimate residential risk from products containing triclosan.

Table 4. Representative Uses Associated with Residential Exposure to Triclosan
Aoplicati Example Registration
q pplication Numb o
Representative Use Method umober Application Rate
Paint (Latex) e Brush and 42182-1 0.1 Ib a.i./gallon
airless
sprayer [up to 1% product x 99% a.i. x 10 Ib/gal paint
density = 0.099 1b a.i./gallon of paint]
Textiles e N/A® 70404-5 Round to 2% a.i. in finished textiles and
mattresses.
(exposures to treated .
articles are (Rates range up to the finished product
represented by containing 2% formulated product by weight.
exposure to mattress Triclosan product contains 99% a.i.. )
and clothing)
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Table 4. Representative Uses Associated with Residential Exposure to Triclosan
Apolicati Example Registration
. pplication Numb L.

Representative Use Method umber Application Rate
Plastic e N/A" 42182-1 0.5% a.i.
(exposures to plastic )
treated articles are (0.1% to 0.5% product x 99% a.i.)
represented by
plastic toys)

(a) The handler’s scenarios were not assessed because the products can only be applied occupationally
a. Residential Handler Risk Summary

Handler exposures were assessed for the in-can preservative use in paint. Dermal
exposures for the short-term duration were not assessed because no systemic dermal toxicity
was observed. Dermal irritation was observed in the toxicity study using a test substance
containing 99 percent active ingredient (a.i.). Residential uses are at or below 1 to 2 percent
a.i. are not expected to cause irritation. For additional information, please see the Revised
Triclosan Occupational and Residential Exposure Assessment, dated September 8, 2008.

The estimated risk from exposure to triclosan in residential settings does not exceed
the Agency’s level of concern for inhalation during the paint brush application (MOE=
4,000; target MOE = 1000). However, the estimated risk from exposure to triclosan in
residential settings is of concern during the airless sprayer application (MOE= 180; target
MOE = 1000). Personal protective equipment (PPE) such as respirators is not a viable
mitigation option for residential paint uses for an in-can preservative. Mitigating with PPE is
only a viable option for pesticide-labeled products (i.e., a label is needed to inform workers
to wear PPE). Therefore, the Agency can direct workers using pesticide-labeled products
(concentrated form) at the manufacturing setting to wear PPE to mitigate dermal irritation.
Conversely, for in-can material preservatives there is no pesticide label that goes with the
preserved product to inform the workers/painters that PPE is needed (i.e., there is no
pesticide label on a can of paint). However, a request has been received by the Agency from
the registrants to voluntarily cancel the paint use (inclusive of stains and coatings). Once the
action to terminate the paint use is completed, any risks associated with triclosan-treated
paint will be mitigated. For additional information on how the residential assessment was
conducted see the Revised Triclosan Occupational and Residential Exposure Assessment,
dated September 8, 2008.
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Table 5. Triclosan Short-Term Residential Handler Inhalation Exposures and MOEs

Exposure Quantity _ MOE*¢
Scenario Application " it Daily Dose (Target
. Anplication Rate | Handled/ Treated | E Y
Application Method ppiication Rate per day (mxeﬁ)szrie) (mg/kg/day) MOE =
Method glbal 1000)
Painti Paint brush 2 gallons 0.28 0.0008 4,000
ainting 0.1 Ib a.i./gal
Airless sprayer & 15 gallons 0.83 0.018 180

a Application rates are the maximum application rates determined from EPA registered labels for triclosan.

b Amount handled per day values are estimates or label instructions.

c Daily dose (mg/kg/day) = [unit exposure (mg/lb a.i.) x application rate (% a.i. weight or Ib a.i./gal) x quantity
treated (Ib/day or gal/day) x absorption factor (1.0 for inhalation)]/ Body weight (70 kg for inhalation).

d MOE = LOAEL / Daily Dose. [Where short-term inhalation LOAEL = 50 mg/m’ or a dose of 3.21 mg/kg/day].

Target MOE = 1000.
b. Residential Post Application/Bystander Risk Summary

For EPA-registered products, triclosan may be used as an active ingredient in textiles
and fabrics (e.g., mattresses and clothing/bibs) and plastic products (e.g., toys, cutting boards,
etc). Exposures can occur where there is the possibility of indirect food migration, including
paper/pulp use, use in ice-making equipment, adhesives, cutting boards, counter tops, and
conveyer belts. In addition to EPA-regulated uses, the residential post-application
assessment also includes an aggregate assessment of the FDA uses such as toothpaste, hand
soaps, and deodorants. The aggregate assessment includes both EPA- and FDA-registered
uses because the biological monitoring methodology, NHANES, used to collect the samples
from the general population does not allow for separation of the contribution of individual
products to total exposure. Although the aggregate exposure/risk assessment using the
NHANES data provides an encompassing review of all triclosan-treated products, it does not
include exposures to children under the age of 6 years old. Children under the age of 6 years
exhibit unique activities that do not occur at older ages. Therefore, a separate assessment for
children under 6 years old has been conducted. In addition, dermal and inhalation route-
specific assessments were also conducted.

The following information has been excerpted from Cohen (2008). NHANES are a
series of US national surveys of the health and nutrition status of the non-institutionalized
civilian population conducted by the Centers for Disease Control and Prevention. As part of
the 2003-2004 NHANES, urinary concentrations (ng/L) of triclosan (2,4,4’-trichloro-2’-
hydroxydiphenyl ether) were measured on a random sample of 2,517 participants of ages 6
and over. These measurements represent concentrations in spot urine samples. The
corresponding human dose (mg/kg/day) was not measured or estimated by NHANES. The
NHANES urinary metabolite concentration data collection efforts were not designed to
directly determine the dose and CDC has not reported dose estimates for triclosan based on
NHANES measurement data. The NHANES 2003-2004 data were obtained from the
NHANES website: www.cdc.gov/nchs/nhanes.htm See the Triclosan Occupational and
Residential Exposure Assessment, dated September 8, 2008 for more details on NHANES.

The NHANES results are believed to be representative of a range of acute to chronic
exposures to children and adults because of the relatively short half-life of triclosan in urine
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(i.e., 11 hours) and the often daily use of triclosan products such as hand soaps and tooth
paste. The upper range of exposures is important because of the uncertainties in converting
the spot urine concentrations to a dose; because the pharmacokinetic data appears to be
highly variable for triclosan; and because the use of triclosan by the NHANES population is
unknown. Interpreting the NHANES data for triclosan as representing a range of acute to
chronic exposures is also supported by the fact that the 2,517 samples selected for analyses of
triclosan were randomly selected from the total NHANES random population of 9,643, and
therefore, ““...the representative design of the survey was maintained” (Calafat et al 2007).
Given the uncertainties in aggregating screening-level single use exposure estimates and
assumptions on co-occurrence of uses, the NHANES data are viewed to be a reasonable data
set to use for predicting aggregate risks.

The Agency used conservative assumptions assessing the spot urine concentrations to
err on the side of overestimating the potential dose. Conservative assumptions used in the
assessment include: 1) assumptions used by Cohen (2008) for the dose conversion (e.g., 95™
percentile of urinary volume assumed for all individuals); 2) the characterization of the risks
if one were to assume the pharmacokinetics of triclosan at the lowest (most conservative)
urinary excretion (urinary excretion ranged from 24 to 83 percent with a median of 54
percent); and 3) the inclusion of these conservative assumptions even at the upper percentile
of exposure. Future refinements to using the NHANES data for the triclosan risk assessment
should focus on refining these parameters.

The residential post-application assessment is protective of long-term exposure. The
results of the NHANES aggregate risks using the most conservative methodology option
assessed for those 6+ years old indicate mean MOEs ranging from 4,700 to 19,000. At the
99™ percentile the MOEs range from 260 to 1,700. For infants 6 to 12 months old, the mean
NHANES 6-11 year old MOEs combined with bounding estimates for infant-specific
activities for nursing, object-to-mouth, and hand-to-mouth exposures indicate an aggregate
MOE of 390. At the 99" percentile NHANES distribution combined with the infant-specific
activities indicate a MOE of 290. Including exposures to the FDA-regulated soaps and
toothpaste for 6-11 year olds is a conservative assessment of exposure from these products to
6 to 12 month olds.

Based on the low vapor pressure of triclosan and the lack of aerosol generation over
time by the application methods (excluding bystanders in the vicinity of airless spraying of
paint which triggers risks of concern), inhalation exposure is expected to be minimal. This
expectation is confirmed by the MOEs estimated to be in the millions for breathing triclosan-
contaminated dust. The potential for dermal irritation to occur from direct contact with
products treated at low concentrations of triclosan are expected to be minimal. See the
Revised Triclosan Occupational and Residential Exposure Assessment, dated September 8,
2008, for more detailed information.

Dermal Irritation

The potential for dermal irritation to occur from incidental dermal exposures from
products (impregnated textiles, fabrics such as clothing items and mattresses) treated at low
concentrations of triclosan are expected to be minimal.
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Dermal Systemic

There is the potential for dermal-specific route of exposure to adults and children
contacting impregnated textiles and fabrics suc