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August 30, 2004

U. S. Environmental Protection Agency

Office of Pesticide Programs 97504C)

1801 Bell Street

Arlington, Virginia  22202

Attn.:  Tony Kish

Subject:  Zinc Omadine Reregistration – Response to 60 Day Comment Period to the Zinc Pyrithione (Zinc Omadine®) AD Preliminary Risk Assessment for the Reregistration Eligibility Decision (RED) Document.  Chemical No. 088002. Case No. 2480. DP Barcode: D301376 
Following are our comments to subject document.
Sincerely,

Garrett B. Schifilliti

Sr. Regulatory Manager

(203) 229-3510

gbschifilliti@arhchemicals.com
Zinc Pyrithione (Zinc Omadine ®)

Addressing the EPA AD Preliminary Risk Assessment for the Reregistration Eligibility Decision (RED) Document, April 21, 2004

Chemical No. 08802, Case No. 2480, DP Barcode D301376

The following are comments to the indicated sections of the Reregistration Eligibility Decision document:

1.0 EXECUTIVE SUMMARY

1. Hazard, page 2, 1st paragraph, 5th and 6th sentences: “Intravenous administration of 5 mg/kg zinc pyrithione to female Yorkshire pigs produced cholinergic effects lasting for 30-60 minutes post-dose (HED document 003933).  Increased salivation was reported immediately after dosing in the rat developmental toxicity study at a dose of 3 mg/kg/day (MRID # 42827904).”

a. Should read:  “Intravenous administration of 5 mg/kg zinc pyrithione to female Yorkshire pigs produced symptoms similar to cholinergic effects lasting for 30-60 minutes post-dose.  Increased salivation was reported immediately after dosing in the rat developmental toxicity study at a dose of 3 mg/kg/day (MRID # 42827904), which was possibly a result of irritation to mucosal membranes following oral administration.  This is a common occurrence after administration of irritating compounds.”

b. Explanation:  Zinc pyrithione is severely irritating to mucosal membranes and it is not uncommon to observe increased salivation following oral gavage of such compounds.  In addition, reference to hind limb weakness in the RED erroneously suggests that such an effect is possibly indicative of cholinergic effects (no cholinesterase inhibition has been observed in previous studies).  We would like to reiterate that hind limb weakness has only been observed in rats and rabbits.  Hind limb weakness has never been observed in dogs or primates, even after one year of exposure to much higher concentrations.

2. Water Exposure and Risk, page 4, 3rd sentence: “To assess drinking water impact, the Agency estimated predicted environmental concentrations (PEC) that range from 0.0144 to 0.101 ppb zinc pyrithione, using conservative assumptions and the Marine Antifoulant Model-Predicted Environmental Concentration (MAM-PEC) model.”  

a. Should read:  To assess drinking water impact, the Agency estimated predicted environmental concentrations (PEC) that range from 0.0144 to 0.101 ppb zinc pyrithione, using conservative assumptions (based on 100% application factor and default marina values) and the Marine Antifoulant Model to Predict Environmental Concentrations (MAM-PEC).”

b. Explanation:  An application rate of 100% (market share) is unlikely to ever be achieved.  If lower application rates are used (based on market share) the PECs would be even lower.  Industry estimates for maximum market share are in the range of 40 to 50%. 

3. Residential (Non-Occupational) Exposure & Risk, page 4, 4th sentence:  “Scenarios evaluated, which were considered to be representative of all possible exposure scenarios, included: dermal and inhalation exposure to residential handlers during painting activities, dermal contact with treated shoe sole liners, incidental ingestion of residues on treated toys (i.e., object to mouth), and incidental ingestion of residues on hands (i.e., hand to mouth) from contact with treated toys/objects”
a. Should read:  “Scenarios evaluated, which were considered to be representative of all possible exposure scenarios, included: dermal and inhalation exposure to residential handlers during painting activities, dermal contact with treated shoe sole liners, incidental ingestion of residues on hands (i.e., hand to mouth) from contact with treated objects”
b. Explanation:  Remove references to “toys”, because it is not an intended use according to the registered label (this reference to “toys” should be deleted from throughout the document as this is not an intended use according to the registered label).

4. Residential (Non-Occupational) Exposure & Risk, page 5, 1st paragraph: “Residential postapplication exposures show that short-, intermediate-, and long-term dermal risks are not of concern (i.e. MOEs ≥ 300) for adult/child contact with zinc pyrithione​ treated rubber/plastic articles, and short- and intermediate-term incidental oral exposure scenarios for infants/children that could contact zinc pyrithione-treated toys via toy-to-mouth, and hand-to​-mouth exposures”.  

a. Should read:  “Residential postapplication exposures show that short-, intermediate-, and long-term dermal risks are not of concern (i.e. MOEs ≥ 300) for adult/child contact with zinc pyrithione​ treated rubber/plastic articles”
b. Explanation:  Remove references to “toys” because it is not an intended use according to registered label. 

5. Residential (Non-Occupational) Exposure & Risk, page 5, 2nd bullet: “residential handlers that paint using a brush (antifoulant paint use for all boat sizes: Dermal MOE=22-120; inhalation MOE=18-97 using PHED and inhalation MOE=5-140 using Health and Safety Executive (HSE) data (Garrod et al. 2000)”
a. Comment:  Revised MOE values have been calculated taking into account:
i. the large split between the LOEL (1000 mg/kg/d) and NOEL (100 mg/kg/d) in the 90-day rat subchronic dermal toxicity study.

ii. the large difference in total exposure time between the 90-day rat subchronic dermal toxicity study and the typical residential painting scenario.

iii. the fact that the 90-day rat subchronic inhalation toxicity study was a whole-body exposure.

iv. the large difference in total exposure time between the 90-day rat subchronic inhalation toxicity study and the typical residential painting scenario.

v. the reduced bio-availability of zinc pyrithione for dermal contact as a result of entrapment in the dried paint.

vi. the incorrect use of the Garrod data in determining unit exposure values.

Theses revisions are explained in the attached document. “ATTACHMENT I
Evaluation of USEPA ZPT RED Arch Chemicals Comments MOE Calculations”

The following confirmatory studies will be conducted to support the revised MOE values:

vii. Inhalation:  A 21-day (6 hours/day, 5 days/week) nose-only inhalation study with three test doses and one control dose (15 males and 15 females/dose) and a 5-day interim sacrifice.  A seven-day (6 hour/day) range-finding study will be conducted with four test doses and one control dose (five males and five females/dose).  Doses for the range-finding study will be 0, 3, 12, 25 and 75 mg/m3.  

Benefit of the study:  The NOEL from the 5-day interim sacrifice will be used for calculating the MOEs for residential applicators.  The NOEL from the 21-day study will be used to re-assess the MOEs for professional applicators.  The NOEL from the study is expected to be 6-50 times greater than the NOEL from the 90-day whole-body inhalation study, potentially increasing the MOEs by a factor of more than six over current values. This would eliminate concern for all residential applications of architectural and antifoulant paints.

viii. Dermal:  A 21-day (6 hours/day, 5 days/week) dermal study with three test doses and one control dose (15 males and 15 females/dose) and a 5-day interim sacrifice.  Zinc pyrithione powder moistened with normal saline will be applied using no surfactants.  A seven‑day (6 hour/day) range-finding study will be conducted with four test doses and one control dose (five males and five females/dose).  Doses for the range-finding study will be 0, 100, 250, 625 and 1200 mg/kg/day.  

Benefit of the study:  The NOEL from the 5-day interim sacrifice will be used for calculating the MOEs for residential applicators.  The NOEL from the 21-day study will be used to re-assess the MOEs for professional applicators.  The NOELs from the study are expected to be 2.5-12 times greater than the NOEL from the 90‑day dermal study, and increase the MOEs for residential and professional applicators with a brush and airless spray to apply antifouling paints and preserved paints.  
ix. Characterization of Neurtoxicity:  An acute neurotoxicity study with a single administration of zinc pyrithione via oral gavage.  Complete characterization of any neurotoxicity will be done prior to administration, at peak blood levels, and at 7 and 14 days post administration.  Extensive pathology of the neurological tissues and monitoring of acetylcholinesterase will also be carried out.
 
Benefit of the study:  Completion of the study should reduce the target MOEs from 300 to 100, which combined with the above studies would eliminate concerns for all residential applications.
x. Residential Applicator Study:  International Paint (Akzo Nobel) to submit a residential applicator exposure study.
 
Benefit of the study:  The study will provide more accurate exposure data than that in the PHED database for the brush application of antifouling paints.

Revised MOE values based on the range of  predicted NOELs from the proposed confirmatory inhalation and dermal studies are given below.

	Application
	Dermal MOE
	Inhalation MOE

	Brush
	>55 – 300
	>108 – 582

	Airless Sprayer
	>250 - 1,375
	>36 – 198


Arch Chemicals, Inc. and its end-use registrants of residential use antifouling paints will add a recommendation to its labeling to preclude application by airless sprayer for residential antifoulant paint use.

6. Aggregate Exposure and Risk, page 6, Short and Intermediate Term, 3rd sentence: “However, all oral exposures were aggregated (i.e., food, drinking water, hand-to-mouth, and toy-to-mouth), while a separate dermal aggregate assessment was conducted to assess dermal residential exposures (i.e., shoe liners, painting, and anti-dandruff shampoo)”.
a. Comment:  Remove references to “toys”, because it is not an intended use according to the registered label. 

7. Aggregate Exposure & Risk, page 6: In both of the DERMAL and INHALATION sections, a statement is made that a number of conservative assumptions were used in calculating the aggregate risk assessments.  These include the assumption that the use of dermal and inhalation NOEL values obtained from 90-day studies are appropriate for the calculation of a short-term exposure risks.  In addition, the dermal NOEL is conservative due to the large gap between the NOEL and LOEL, and the inhalation NOEL is conservative because the study used a whole-body exposure.  

a. Comment:  Refer to the discussion on confirmatory studies under comment 5b.  This verbiage suggests the need for shorter-term studies, e.g. a 5-day dermal study with additional dose levels between 100 and 1000 mg/kg/day and a 5-day inhalation study with higher dose levels and nose-only exposure (as opposed to the 90-day whole-body subchronic exposure).

8. Occupational Exposure and Risk, page 8, 3rd bullet: “handling zinc pyrithione-containing paint products using an airless sprayer application method (inhalation MOEs = 4.4 and 44 with and without the use of a respirator as PPE, respectively, and dermal MOE = 74 without the use of gloves as PPE).”
a. Should read:  “handling zinc pyrithione-containing paint products using an airless sprayer application method (inhalation MOEs = 4.4 without PPE and >440 with the use of a respirator as PPE, and dermal MOE = 74 without the use of gloves as PPE).” 

b. Explanation:  The “Manufacturing Use” labeling for zinc pyrithione powder and dispersion will be amended to indicate that a NIOSH approved full face respirator equipped with combination organic vapor/P100 cartridge be worn.  This PPE will reduce exposure by 99.97%.

9. Other Food Quality Protection Act (FQPA) Considerations, page 9, Endocrine Disruption, 1st sentence:  The reproductive and growth impacts to aquatic organisms indicate that zinc pyrithione is a potential endocrine disruptor. 

a. Comment:  Arch disagrees with this statement and recommends that it be replaced with: “The antifoulant use of zinc pyrithione is unlikely to result in adverse effects to fish and aquatic invertebrates based on the refined maximum PEC value of 0.101 ppb.  Only at concentrations at or near the LC50 for fish and invertebrates (2.85 ppb) was zinc pyrithione observed to produce limited effects on reproduction and minor effects on growth, thus diminishing the concern for potential endocrine disruption.  At such time that endocrine screening tests have been validated, Arch will evaluate zinc pyrithione in such assays.”
10. Environmental Risk, page 9, Environmental Fate, 6th sentence:  “In a second-phase, the half-lives of zinc pyrithione were 12.3 and 15 days for fresh water and sea water respectively.  It may not pose a concern for surface water run-off”.
and page 10, 1st full sentence:  “It may not be a concern for ground water contamination”. 

a. Should read:  “It should not pose a concern for surface water run-off” and “It should not be a concern for ground water contamination”.
b. Explanation:  The aerobic and anaerobic aquatic metabolism studies show that runoff of zinc pyrithione is not a concern due to rapid partitioning to sediment/soil accompanied by rapid degradation in the water.  Arch data from a soil column leaching study (MRID # 45565201) using four different soil types showed that zinc pyrithione does not permeate through the soil.

11. Environmental Risk, page 10, Environmental Fate, last paragraph:  “The reported octanol/water partition coefficient Kow is <1000 (Log Kow is 0.97), and therefore zinc pyrithione is not likely to bioaccumulate in aquatic organisms (fish etc.), although because of moderately high Kds with salt water sediments it may partition in water and become available to benthic organisms.” 

a. Should read:  “The reported octanol/water partition coefficient Kow is <10 (Log Kow is 0.97), and therefore zinc pyrithione is not likely to bioaccumulate in aquatic organisms (fish etc.).”

b. Explanation:  Log Kow of 0.97 corresponds to Kow of <10.  Zinc pyrithione is not likely to become available to benthic organisms because a saltwater/sediment microcosm study (refer to page 42 of the RED document) demonstrated that zinc pyrithione introduced into the water column in a manner similar to exposure from antifoulant paint showed little tendency to accumulate in the sediment.  This is because the vast majority of the zinc pyrithione degraded in the water layer before reaching the sediment.  This occurred whether zinc pyrithione was added in the presence or in the absence of sunlight.

12. Environmental Risk, page 10, Ecological Hazard and Risk, 2nd sentence: “As noted previously, the antifoulant paint is a time limited registration, and will be evaluated upon submission of the requested ecotoxicity studies.”

a. Should read:  “As noted previously, the antifoulant paint is a time limited registration, and will be re-evaluated upon review of the submitted ecotoxicity studies.” 

13. Environmental Risk, page 10, Ecological Hazard and Risk, last paragraph: Change “indoor uses” to “registered uses”.

14. Environmental Risk, page 10, Ecological Hazard and Risk, 1st paragraph, 5th sentence:  “Zinc pyrithione is very highly toxic on an acute basis to freshwater and marine fish and invertebrates, as well as to aquatic plant species.”

a. Should read:  “Zinc pyrithione is very highly toxic on an acute basis to freshwater and marine fish and invertebrates, as well as to some aquatic plant species.”

b. Explanation: Zinc pyrithione degrades very rapidly, even under low light conditions, and also undergoes biolysis in the absence of light so that toxic levels are not encountered by aquatic organisms.

15. Environmental Risk, page 10, Ecological Hazard and Risk, 1st paragraph, 6th sentence: “It also causes adverse impacts on freshwater and marine invertebrates reproduction and growth at very low levels”

a. Should read: “Adverse effects observed on reproduction and growth of freshwater and marine invertebrates have occurred at or near the LC50 values for zinc pyrithione.  These concentrations (2.85 ppb), which clearly produced toxicity in the organisms, were well above the maximum predicted environmental concentration of 0.101 ppb”.
2.0 PHYSICAL AND CHEMICAL PROPERTIES
16.  Page 11, 1st paragraph, last sentence:, “It may not pose a concern for surface water run off” and, 2nd paragraph, last sentence “It may not pose a concern for ground water contamination”.

a. Should read:  “It should not pose a concern for surface water run-off” and “It should not be a concern for ground water contamination”.

b. Explanation:  See the explanation under comment 10.

3.0 HAZARD CHARACTERIZATION

17. Metabolism, page 14, last sentence: “The data do suggest less in vivo dissociation of zinc pyrithione vs. sodium pyrithione and greater retention of zinc in tissues vs. the pyrithione moiety.”

a. Should read:  Klassen’s data indicate complete dissociation of zinc from pyrithione and a rapid clearance of pyrithione from the body (<48 hours) with a longer retention time for zinc (which is a micronutrient).

18. Neurotoxicity, page 17, last sentence:  “Administration of zinc pyrithione to dogs has produced blindness and retinal detachment (Grant 1993).

a. Comment: This sentence appears to be inappropriate for the Neurotxicity section as this has been shown to be specific to dogs with a tapetum. Due to the high concentration of metals in the tapetum, pyrithione may selectively bind to this organ.  No blindness is observed in dogs void or absent of a tapetum. 

19. Endocrine Disruption, page 19: With respect to the endocrine disruption potential of zinc pyrithione: 
a. Comment:  The endocrine disruption screening program (EDSP) proposed by the Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC) is a Tiered approach where Tier 1 screening identifies substances that have the potential to interact with the various hormone systems (e.g. estrogen, androgen, and thyroid hormone systems).  It is the understanding that a substance that triggers a positive response in Tier 1 screening would move to the Tier 2 testing.  EDSTACs description of Tier 2 indicates that tests in Tier 2 are longer in duration and are designed to encompass critical life stages and processes.  Tier 2 tests will encompass two generations and include effects on fertility and mating, embryonic development, sensitive neonatal growth and development and transformation from the juvenile life stage to sexual maturity, thus a Two Generation Reproductive Toxicity Study in the Rat.   As stated in the RED document, the requirements for a multiple generation study in the rat for zinc pyrithione have been met by the review of the two generation reproduction study with sodium pyrithione (see section 3.0 Hazard Characterization, subsection Reproductive Toxicity page 13).  Also, in the same report under Section 3.0, Hazard Characterization, subsection 3.2 FQPA Considerations page 18, the following statement is made: “Therefore the hazard based FQPA safety factor can be reduced to 1x since the degree of concern is low (i.e. a complete developmental and reproductive database is available with clear NOAELs/LOAELs for parental and offspring toxicity) and there is no residual uncertainties for prenatal toxicity.”  

Based on the results of the Two Generation Reproductive Toxicity Study in the Rat and the FQPA Considerations, there should be no concern for endocrine disruption from the pyrithiones.  At such time that endocrine screening tests have been validated, Arch will evaluate zinc pyrithione in such assays.”

4.0 EXPOSURE ASSESSMENT AND CHARACTERIZATION

20. Page 20, 1st paragraph, 3rd sentence:  “Postapplication exposure can occur in adults and children from dermal contact with zinc pyrithione-treated rubber/plastic articles, as well as in children from toy-to-mouth, and hand-to-mouth incidental oral exposure.”

a. Should read:  “Postapplication exposure can occur in adults and children from dermal contact with zinc pyrithione-treated rubber/plastic articles and hand-to-mouth incidental oral exposure.”
b. Explanation:  Remove references to “toys” because it is not an intended use according to registered label. 

21. Summary of Registered Uses, page 20:  Please refer to label for accepted uses which does not include “TOYS”.
22. Residential Exposure/Risk Pathway, page 23:  

Comment:  Refer to the attached document and the discussion under comment 5 (Residential (Non-Occupational) Exposure & Risk) . “ATTACHMENT I
Evaluation of USEPA ZPT RED Arch Chemicals Comments MOE Calculations”
23. Postapplication Residential Exposure, page 27, bullet points:  
“Non-dietary ingestion exposures to children associated with object-to-mouth contact with zinc pyrithione-treated polymeric products (i.e., toys); and 
Non-dietary ingestion exposures to children associated with hand-to-mouth contact with zinc pyrithione-treated polymeric products (i.e., toys).”

a. Should read:  “Non-dietary ingestion exposures to children associated with object-to-mouth contact with zinc pyrithione-treated polymeric products; and 
Non-dietary ingestion exposures to children associated with hand-to-mouth contact with zinc pyrithione-treated polymeric products.”

b. Explanation:  Remove references to “toys” because it is not an intended use according to registered label. 
24. Postapplication Residential Exposure, page 28, Table 7, 2nd row:  “Non-Dietary Ingestion Toy-to-Mouth”

a. Comment:  Remove this row because “toys” it is not an intended use according to registered label. 

7.0
OCCUPATIONAL EXPOSURE AND RISK

25. Primary Occupational Handlers, page 38, 1st full sentence:  “The Agency may require risk mitigation steps, such as closed delivery systems or use of respirator during pouring.”

a. Comment:  The “Manufacturing Use” labeling for zinc pyrithione powder and dispersion will be amended to indicate that a NIOSH approved full face respirator equipped with a combination organic vapor/P100 cartridge be worn.  This personal protective equipment will reduce exposure by 99.97%.

26. Table 12, foot note (f) on inhalation MOE, page 40, “PPE for inhalation is organic vapor respirator, which provides approximately 90% protection.”

a. Comment:  Zinc pyrithione is a solid particle with a vapor pressure of <1x10-6 Pascals (<7.5x10-9 mm/Hg), and  The “Manufacturing Use” labeling for zinc pyrithione powder and dispersion will be amended to indicate that a NIOSH approved full face respirator equipped with a combination organic vapor/P100 cartridge be worn.  This personal protective equipment will reduce exposure by 99.97%.

9.0
ENVIRONMENTAL RISK
27. Environmental Fate, B. Biotic, page 42, 3rd paragraph:  “The Octanol/Water Partition Coefficient (Kow) of zinc pyrithione is reported to be less than 1000 (Log Kow is 0.97) which makes it less likely to bioaccummulate in aquatic organisms, although because of moderately high Kds with salt water sediments it may and partition in water and become available to benthic organisms.”

a. Should read:  “The reported octanol/water partition coefficient Kow is <10 (Log Kow is 0.97), and therefore zinc pyrithione is not likely to bioaccumulate in aquatic organisms.”

b. Explanation:  Refer to the explanation under comment 11 (Environmental Risk).   In addition, a bioaccumulation study was done on the eastern oyster, an organism known to bioaccumulate exogenous materials. The BCF value for zinc pyrithione was shown to be 8 and 11 (based on total radioactivity – accounting for pyrithione and its metabolites), demonstrating no potential for bioaccumulation.  The data from the submitted study has not been incorporated into this document. 

Comment: Arch has evaluated  benthic organisms (fresh and salt water) in the 10-day sediment toxicity study and found that the 10-day LC50 values for pyrithione were measured in the ppm range (acute toxicity studies without sediment observed LC50 values in the low ppb range), strongly suggesting greatly reduced bioavailability in the sediment.  The data from these submitted studies have not been incorporated into this document. 

28. Environmental Fate, B. Biotic, page 42, 5th paragraph, 2nd sentence:  “This study was found deficient in many ways”

a. Comment: This statement should be removed (Arch has not received any correspondence from the Agency indicating any deficiencies).  The study was conducted according to a specific protocol under GLP.  The purpose of the study was to elucidate the environmental fate of zinc pyrithione under realistic environmental conditions.
29. Environmental Hazard and Risk, page 43, 2nd sentence:  “The boat antifoulant use, which is conditionally registered, will be evaluated upon submission of the requested ecotoxicity studies, and thus is not included in this report.”

a. Comment:  The required studies were submitted in December, 2003 and January, 2004 for the Agency’s review.

30. Environmental Hazard and Risk, page 43, 7th sentence:  “These reproductive impacts indicate that zinc pyrithione is a potential endocrine disrupter.”

a. Comment: Refer to the explanation under comment 9.
10.0
DEFICIENCIES/DATA NEEDS
31. Page 47:  The Agency indicates a deficiency in acute and sub-chronic neurotoxicity studies.

a. Comment:  Arch will be conducting confirmatory studies, and one of these studies will be to characterize acute neurotoxcity (OPPTS 870.6200)

32. Page 48:  In addition, five ecotoxicity studies are currently in development.
a. Comment: The required studies were submitted in December, 2003 and January, 2004 for the Agency’s review.
ATTACHMENT I

Evaluation of USEPA ZPT RED

Arch Chemicals Comments MOE Calculations

1. Arch’s evaluation of brush and roller (Garrod et al. 2000) inhalation MOE values for residential use of antifouling paints resulted in an increase of the inhalation MOEs over what the EPA has presented.  The revised MOEs range from 189-568 using the Garrod et al. (2000) data.  

2. Incorrect unit exposure values for brush/dermal (should be 180 instead of 230), airless sprayer/dermal (should be 38 instead of 79), aerosol spray can/dermal (should be 190 instead of 220), and aerosol spray can/inhalation (should be 1.3 instead of 2.4) were used to calculate the original MOE values for secondary residential handlers.  Using the correct values increases the MOEs slightly and we have included them in the revised calculations.

3. Propose increasing the MOE values for dermal exposure during painting should be by a factor of 2.5 to account for the reduced bioavailability of zinc pyrithione from dermal contact as a result of entrapment in the dried paint.

4. Propose MOE values for dermal exposure during painting be increased by a factor of at least 1.5 to account for the large split between the LOEL (1000 mg/kg/d) and NOEL (100 mg/kg/d) in the 90-day rat subchronic dermal toxicity study.

5. Propose MOE values for dermal exposure during painting be increased by a factor of at least 1.5 to account for the large difference in total exposure time between the 90-day rat subchronic dermal toxicity study and the typical painting scenario for the residential/amateur.

6. Propose MOE values for inhalation exposure during painting be increased by a factor of at least 1.5 to account for the fact that the 90-day rat subchronic inhalation toxicity study was a whole-body exposure.  Oral exposure, due to preening, accounts for a significant portion of the dose in a whole-body rat inhalation exposure study as demonstrated by the significant reduction in inhalation toxicity based on acute LC50 inhalation toxicity  from an acute nose-only rat inhalation study (LC50>> 610 mg/m3) vs. an acute whole-body rat inhalation study (LC50 = 140 mg/m3). NOTE:  Others have identified the acute inhalation LC50 for ZPT as 1,200 mg/m3 (4 hr. nose-only exposure).

7. Propose MOE values for inhalation exposure during painting be increased by a factor of at least 1.5 to account for the large difference in total exposure time between the 90-day rat subchronic inhalation toxicity study and the typical painting scenario for the residential/amateur applicator.

Supporting Information:

Inhalation MOE values for residential antifouling paint application were calculated using data from the Pesticide Handler Exposure Database (PHED) and from an exposure study using antifouling paints (Garrod, et al, 2000).  Use of the PHED produced margins of exposure (MOE) values reported to range from 6 to 97 for application using a brush or an airless sprayer.  We agree with EPA that the PHED is a rather poor surrogate for this application and that until such time that a better database is in place, the results from the exposure study should be used to assess potential residential exposures.  

Data from the exposure study gave MOE values ranging from 39 to 140 using a brush or roller (the range of 5 to 140 in the RED is incorrect because the MOE of 5 was obtained without accounting for dilution of the 47% ai paint before use).  EPA considers the scenarios monitored in this study to be more representative for do-it-yourself painters than the surrogate data in PHED.  We agree with this assessment, but upon review of the calculations, disagree with the certain aspects of the method that EPA used to calculate the inhalation margins of exposure for residential use of antifouling paints.  A description of the EPA method is given followed by suggested modifications that we believe more accurately assess the MOE using the Garrod data.  

EPA method:

In the exposure study, ten surveys were done during application of antifouling paint to boat hulls.  Air sampling detected paint exposure in four of the ten surveys.  For each application, the concentration of paint found in the air was normalized to the percent active ingredient (% ai) in the paint to obtain a unit exposure (UE) value.  The active ingredient, copper, ranged from 7.4% to 29.8% in the paints.  For the six surveys in which no exposure was detected, the air concentrations were calculated from one half of the respective limits of detection.  To obtain the inhalation exposure concentration for the zinc pyrithione risk assessment under various painting scenarios, the average EU of 0.00087 mg/m-3/ % ai from the exposure study was multiplied by the % ai in the paints containing zinc pyrithione.  This concentration was then used in the equation below to calculate the MOE.  Factors were included in the equation to account for differences in the respiration rate at rest and during moderate activity, as well as differences in the daily exposure period between the human subjects and the rats used in the subchronic inhalation study from which the NOAEL was obtained.
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Where:

NOAEL =
Inhalation endpoint of concern for zinc pyrithione in (mg/m3)

DA =
Duration of daily animal exposure in study (hrs/day)

Inhal Exp Con =
Inhalation exposure concentration from Garrod et al (2000) (mg/m3)

DH =
Duration of daily human exposure (hrs/day)

MVACTUAL =
Minute volume for exposure scenario (L/min)

MVREST =
Minute volume at rest (L/min)

The margins of exposure for a paint containing 4.8% zinc pyrithione were calculated as 140, 72, and 48 for exposures of 2, 4, and 6 hours, respectively.  For example, the calculation for a 2-hour human exposure was:
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(1 m3 and 0.4 m3 were used by EPA for MVACTUAL and MVREST in the equation.  While neither the units nor the numbers make sense, the ratio of the two is reasonable) 

It was noted in the RED that the correlation between the concentration of paint in the air and the % ai in the paint was poor.  In fact, there is no reason to assume that any correlation exists between the two since the amount of paint in the air is a function of the properties of the paint and the painting practices employed and not the % ai in the paint.  

Modified EPA method:

Since the properties of antifouling paints (e.g., viscosity, density) that would contribute to formation of an inhalable aerosol do not vary significantly from one paint to another, a more logical approach is to multiply the average air concentration from the exposure study (0.022 mg paint/m3) by the % ai in the paints of interest to obtain the equivalent inhalation exposure concentration for the active ingredient.  Applying this modification to the example above for a two-hour exposure gives an MOE of 568 for a paint containing 4.8% zinc pyrithione.
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The corresponding margins of exposure for durations of four hours and six hours are 284 and 189.  These values are obtained using the maximum registered active ingredient concentration of 4.8% in pre-mixed paints.  One paint is supplied as two components that are mixed immediately before use.  The active ingredient is in one of the components at a concentration of 47.04%.  This component is diluted 1:8 with the other component to yield a final ai concentration of 5.88%.  Proportionally lower margins of exposure of 464, 232, and 155 are obtained with this paint for exposures of 2, 4, and 6 hours, respectively.

Revised MOE values for residential use of antifouling paints using the proposed adjustment factors and the modified EPA method described above for the Garrod data are presented in Table I.  Under these scenarios, inhalation exposure using an airless sprayer is still of concern.  Dermal and inhalation exposures using a brush or roller are not of concern (except for dermal when painting the largest boat).

Table I.
Original and revised MOEs for do-it-yourself boat hull painters (4.8% ai).

	Scenario
	
	EPA MOE
	Revised MOE

	
	Boat size
	Dermal
	Inhalation
	Dermal
	Inhalation

	Brush (PHED)
	14ft x 5 ft
	120
	na
	675
	na

	
	20ft x 8ft
	51
	na
	287
	na

	
	30ft x 10ft
	27
	na
	152
	na

	Brush and roller (Garrod et al. 2000)
	14ft x 5 ft
	na
	140
	na
	1,278

	
	20ft x 8ft
	na
	72
	na
	639

	
	30ft x 10ft
	na
	48
	na
	425

	Airless sprayer
	14ft x 5 ft
	550
	33
	3,094
	74

	
	20ft x 8ft
	240
	14
	1,350
	32

	
	30ft x 10ft
	130
	8
	731
	18


Revised MOE values for secondary residential handlers using the proposed adjustment factors are presented in Table II.  Inhalation exposure using an airless sprayer is of concern.  Dermal and inhalation exposures using a brush or aerosol spray can are not of concern.

Table II.
Original and revised MOEs for secondary residential handlers of zinc pyrithione (0.5% ai).

	
	EPA MOE
	Revised MOE

	Scenario
	Dermal
	Inhalation
	Dermal
	Inhalation

	Handling zinc pyrithione containing end products using a paint brush application method
	304
	325
	2,183
	731

	Handling zinc pyrithione containing end products using an airless sprayer application method
	118
	15
	1,378
	34

	Handling zinc pyrithione containing end products using an aerosol spray can application method
	2,273
	271
	14,805
	1,125


Revised MOE values for secondary occupational handlers using the proposed adjustment factors are presented in Table III.  Use of an organic vapor respirator assumes a 95% protection factor as opposed to 90% proposed by EPA.  This is because zinc pyrithione is not volatile and is not subject to the trapping efficiency of the absorbent used to trap compounds in the vapor phase.  Zinc pyrithione effectively trapped on the particulate filter of a respirator.  Inhalation exposure using an airless sprayer is of concern.  Dermal and inhalation exposures using a brush or aerosol spray can are not of concern.

Table III.
Original and revised MOEs for secondary occupational handlers of zinc pyrithione (0.5% ai).

	
	EPA MOE
	Revised MOE

	Scenario
	Dermal
	Inhalation
	Dermal
	Inhalation

	Handling zinc pyrithione containing end products using a paint brush application method
	156
	130
	878
	293

	Handling zinc pyrithione containing end products using an airless sprayer application method
	74
	4.4
	416
	10

	
	200
(PPE)
	44

(PPE)
	1,125

(PPE)
	198

(PPE)

	Handling zinc pyrithione containing end products using an aerosol spray can application method
	2,632
	500
	14,805
	1,125


Risk mediation suggestions if necessary:
· Prohibit the use of airless sprayers for residential use.

· Limit % ai in antifouling paints to 5%.
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