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I. PURPOSE OF MEETING: 
 
A waiver for a subchronic inhalation study for saflufenacil was previously recommended by the 
agency (TXR 0056720, A. Dunbar et al., 02-AUG-2013).  Risk Assessment Branch 1 (RAB1) re-
evaluated the saflufenacil inhalation exposure scenarios for registration review and determined 
that there were risks where the Margins of Exposure (MOEs) for some occupational scenarios 
were below 1,000 which is 10X of the level of concern (LOC) of 100 (draft ORE memo).   
 
Risk Assessment Branch I (RAB I) is currently preparing an assessment for the active ingredient 
saflufenacil for registration review.  Based on the current 40 CFR Part 158 Toxicology Data 
Requirements and the potential for repeated occupational exposure to saflufenacil, an inhalation 
toxicity study may be required.  At the request of RAB I, the Hazard and Science Policy Council 
(HASPOC) conducted an e-review to determine the need for a 28-day inhalation toxicity study to 
support the registered uses of saflufenacil.   
 
II. SUMMARY OF USE PROFILE & PREVIOUS RISK ASSESSMENT: 
 
Saflufenacil (2-Chloro-5-[3,6-dihydro-3-methyl-2,6-dioxo-4-(trifluoromethyl)-1(2H)-
pyrimidinyl]-4-fluoro-N-[[methyl(1-methylethyl)amino]sulfonyl]benzamide) is a pre- and post-
emergence herbicide that acts by inhibiting chlorophyll biosynthesis through inhibition of the 
enzyme protoporphyrinogen (PPO). Saflufenacil is currently registered in the U.S. for use on 
several raw agricultural commodities including legume vegetables, citrus fruit, pome fruit, stone 
fruit, tree nuts, cereal grains, cotton, oilseeds, grapes, grass forage/hay/grass grown for seed, 
olives, soybean,  pomegranate, caneberry, fig and chia.  Saflufenacil is currently formulated as a 
water dispersible granule (WDG), emulsifiable concentrate (EC), and soluble concentrate 
(SC).  Applications are made by air, groundboom, chemigation, and hand-held equipment at 
application rates ranging from 0.0167 to 0.356 lb ai/A.  Short- and intermediate-term 
occupational inhalation exposures are expected. 
 
A route-specific repeated exposure subchronic inhalation toxicity study is not available for 
saflufenacil, except for the acute inhalation toxicity study (LC50 study).  In previous risk 
assessments, the rat prenatal developmental toxicity has been used for the short- and 
intermediate-term inhalation endpoints.  The point of departure of 5 mg/kg bw/day ( the 
developmental no-observed adverse-effect level; NOAEL) was based on decreased fetal body 
weights and increased skeletal variations at the lowest-observed adverse-effect level (LOAEL) of 
20 mg/kg/day.  A LOC based on MOE<100 has been previously used for occupational uses.  For 
all registered uses of saflufenacil, occupational short- and intermediate-term inhalation baseline 
(no respirator) MOEs range from 9,800 to 510,000.  There is no long-term use; therefore, risk 
assessment for long-term inhalation exposure is not required. 

 
III. STUDY WAIVER REQUESTS 
 

a. Inhalation Study 

Previously, the Office of Pesticide Programs (OPP) used a set of criteria to determine whether 
or not an inhalation study could be waived.  These criteria considered the scientific information 
available for the chemical, including its: 1) degree of irritation and corrosivity; 2) volatility; 3) 
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aerosol particle size; and 4) Acute Toxicity Category and extrapolated MOEs (e.g., MOEs 10 
times higher than the target).  In 2009, OPP developed an issue paper on risk assessment 
approaches for semi-volatile pesticides.  As part of that issue paper, an analytical comparison 
was conducted of oral and inhalation experimental toxicology studies.  In general, this analysis 
showed that the degree to which oral PODs were protective of potential inhalation toxicity 
varied.  In many cases the oral POD was protective, but in some cases the inhalation PODs 
were significantly more protective.  Currently, OPP uses a weight of the evidence (WOE) 
approach that builds upon OPP’s experience using the criteria listed above and conclusions 
from the 2009 SAP.  As approaches for route-to-route extrapolation continue to evolve and 
improve, OPP may incorporate additional considerations into the WOE analysis.    

 
Inhalation exposure can be to vapors, droplets, and/or particles/dusts.  The form of inhalation 
exposure is determined by a number of factors including physical-chemical properties, use 
pattern, and exposure scenarios.  OPP’s interim WOE approach considers: 

 
1. Physical-Chemical Properties:  Vapor pressure and Henry’s law constant are key 

considerations with respect to the volatilization after sprays have settled.  Saflufenacil has 
a low vapor pressure (1.5 x 10-11 mmHg at 25 ºC) and is not likely to volatilize 
substantially, it also has a relatively low solubility in water.  Volatilization from moist 
soil or water surfaces is not expected to be an important fate process for the neutral 
species based upon an estimated Henry’s Law constant of 4.01 x10-20 atm-m3/mole.  
However, low vapor pressure and/or Henry’s law constant does not preclude exposure to 
aerosolized droplets or particles/dusts.  Vapor pressure and Henry’s law constant are key 
considerations with respect to volatilization after sprays have settled.   
 

2. Use Pattern and Exposure Scenarios:  Any application scenario that leads to inhalation 
exposure to droplets needs to be considered in the WOE analysis for an inhalation 
toxicology study waiver request.  Applications are made by air, ground boom, 
chemigation, and hand-held equipment at application rates ranging from 0.0167 to 0.356 
lb ai/A. The following scenarios reached an MOE > 1000 with the addition of PF 10 
respirator: 
 

• Mixing/loading/applying liquid formulation to nursery (ornamentals, vegetables, 
trees, container stock) at 0.0067 and 0.0285 lb ai/gallon solution with 
mechanically pressurized handgun. 
 

3. Margins of Exposure (MOEs):  The MOE estimates for inhalation scenarios were 
calculated using an oral toxicity study and should be considered in the WOE analysis for 
an inhalation toxicology study waiver request.  In the past, OPP has used MOEs of 
approximately 10 times higher than the LOC as a benchmark for granting waiver 
requests.  The 2009 analysis suggests this approach is appropriate for most pesticides, but 
not all.  Using this interim WOE approach, MOEs from 10-100 times greater than the 
LOC will be considered in combination with other factors discussed here.  In the case of 
saflufenacil, the short- and intermediate-term occupational baseline (no respirator) 
inhalation MOEs range from 90 to 7,600,000.  Saflufenacil’s MOEs are mostly above 
1000, which is 10X the LOC of 100, for inhalation risk assessment aside from the two 
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uses involving liquid formulation generating inhalation MOEs of  380 and 90 (0.0067 lb 
ai/gallon and 0.0285 lb ai/gallon, respectively) (mixing/loading/applying liquid 
formulation by mechanically pressurized handgun for nurseries).  If a PF10 respirator 
requirement is added to the product labels for the liquid formulation, the inhalation 
MOEs increase to 3,800 and 900 (note, 900 is quantitatively close to HED’s threshold of 
1000).  A summary table of the occupational exposures and MOEs for saflufenacil are 
provided in Appendix A. 
 

4. Toxicity:  Saflufenacil has been classified as having low acute toxicity by oral, dermal, or 
inhalation routes of exposure (Categories III or IV).  It is minimally irritating to the eyes 
but not to the skin and is not considered a skin sensitizer. The effects observed following 
repeated oral exposures to saflufenacil are consistent with the proposed mode of action 
involving inhibition of PPO in mammals, resulting in disruption of heme biosynthesis. 
Toxicological effects from subchronic and chronic toxicity studies in rats, mice and dogs 
consisted of decreased hematological parameters [red blood cell count (RBC), hematocrit 
(HCT), mean corpuscular/cell volume (MCV), mean cell hemoglobin (MCH), and mean 
corpuscular hemoglobin concentration (MCHC)] at about the same dose level (13-39 
mg/kg/day). The hematological effects resulting from oral exposures to saflufenacil 
occurred around the same dose level from short- through long-term exposures without 
increasing in severity.            
 
Evidence for increased pre- and/or postnatal susceptibility was noted from the 
developmental toxicity studies in the rat and rabbit and in the 2-generation reproduction 
study in the rat. Decreased fetal body weights and increased skeletal variations occurred 
at doses (20 mg/kg/day) that were not maternally toxic in the developmental study in rats. 
Similarly, in rabbits, increased liver porphyrins in fetuses were observed at doses (200 
mg/kg/day) that were not maternally toxic.  In the 2-generation reproductive toxicity 
study in rats, there was evidence of increased qualitative susceptibility based on an 
increased number of stillborn pups, decreased pup viability and lactation indices, 
decreased pre-weaning body weight and/or body-weight gain, and changes in 
hematological parameters at the same dose level as less severe maternal effects consisting 
of decrements in food intake, body weight, body-weight gain, and changes in organ 
weights and hematological parameters indicative of anemia.   
 

IV.  HASPOC CONCLUSIONS: 
 
The HASPOC, based on a WOE approach, concludes that a subchronic inhalation toxicity 
study is waived for saflufenacil at this time.  This approach considered all of the available 
hazard and exposure information for saflufenacil, including: (1) except for two use scenarios, 
saflufenacil’s MOEs are above HED’s LOC of 1000 for inhalation risk assessment.  As currently 
labelled (no respirator required) inhalation MOEs for mixing/loading/applying the liquid 
formulation via mechanically pressurized handgun for nursery crops are 380 and 90 at 
application rates of 0.0067 lb ai/gallon and 0.0285 lb ai/gallon, respectively. With the addition of 
a PF10 respirator, these inhalation MOEs increase to 3,800 and 900 (note: 900 is quantitatively 
close to HED’s threshold of 1,000). Therefore, a PF10 respirator requirement should be added to 
the product labels for these nursery uses. 
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In the absence of modified labels, a 10X database uncertainty factor will be applied to 
inhalation scenarios and an inhalation study will be required.   




















