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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No information is claimed confidential on the basis of its falling within the scope of FIFRA §10(d)(1)(A),
(B) or (C).
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Hattiesburg, Mississippi 39404

Company Agent: W

Micah T. Reynolds,
Regulatory Consultant to AC2T dba Spartan Mosquito
Technology Sciences Group, Inc.

Date: August 19, 2019

NOTICE

This report is the property of AC2T dba Spartan Mosquito and, as such, is considered to be confidential for all
purposes other than compliance with FIFRA Section 10. Submission of this report in compliance with FIFRA
does not constitute a waiver of any right to confidentiality that may exist under any other statute or in any other
country.
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GOOD LABORATORY PRACTICES STATEMENT

This study volume is a summary compilation of references to provide a weight of evidence and
rationale and as such, it does not meet nor is it subject to the requirements of 40 CFR Part 160.
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Anopheles Mosquito Species Bridging Rationale

Introduction

The Spartan Mosquito Eradicator Pro Tech product is intended to be used and effective against all
mosquitoes that may inhabit an area to be treated with the product, and it is understood that efficacy
data are needed on multiple mosquito species (i.e. Culex, Aedes, and Anopheles) in order to claim
product effectiveness against the general class of mosquitoes. During its evaluation of the product,
the registrant has conducted various field efficacy trials with different geographical features (i.e. rural
wooded areas, residential wooded areas, coastal areas, and areas proximate to water bodies) that
are representative of mosquito habitats. In addition to the field efficacy studies that demonstrate 98%-
100% efficacy consistent with the product’s labeled claims, the registrant also conducted laboratory
efficacy evaluations to demonstrate that varying concentrations of boric acid are effective at
controlling both Culex and Aedes mosquitoes. Coupled with the study data developed by the
registrant, there is a wealth of published literature on the effectiveness of attractive toxic sugar bait
products in mosquito control (of which boric acid is a popular active ingredient). Significant scientific
investigation has determined that such products are widely effective across all mosquito genera,
including Culex, Aedes, and Anopheles mosquitoes. It is proposed in this rationale that there is
sufficient information in published literature that boric acid-based mosquito attract-and-kill products
are effective in the control of all three mosquito genera. Specifically, the registrant requests that the
Agency consider the weight of evidence in the public literature in determining that the Spartan
Mosquito Eradicator Pro Tech product will perform in the same manner against Anopheles
mosquitoes as it has been demonstrated to perform against Culex and Aedes mosquitoes.

Product Background

The Spartan Mosquito Eradicator Pro Tech is a unique pesticide product for the control and
suppression of mosquito populations. It is an attractive insecticide bait product containing 9.04%
boric acid as the toxicant; however, in-use diluted concentration is 2.3% boric acid once warm water is
added to the product. Other inert ingredients in the product are used to attract mosquitoes and once
the product is ingested, boric acid will kill the target pest. Mosquito populations will begin to decline
and, within two weeks, effective control will last for 30 days. Prior to placement of the product tubes
along the perimeter of the area to be treated, warm water is added to the product to initiate
attractancy. A specialized cap is placed onto the tube with openings large enough only for
mosquitoes to gain access and enter but small enough that other non-target organisms, such as
honeybees, butterflies, or hummingbirds, cannot access the product. This specialized cap also affords
the ability for the product tube to naturally replenish with rain water over the life of the product as initial
water levels may decrease due to evaporative losses.

Demonstrated Laboratory Efficacy Against Culex and Aedes Species and Field Efficacy

In a laboratory study (MRID No. 50904503), the registrant evaluated the effectiveness of differing
concentrations of boric acid and sugar solutions in the control of Culex quinquefasciatus and Aedes
aegypti mosquitoes. Several boric acid formulations that represented diluted versions of the Spartan
Mosquito Eradicator Pro Tech product were evaluated. A 1.0% boric acid in 10% sugar/water solution
was tested to represent an overly diluted product used in the field, and a 3.0% boric acid in 10%
sugar/water solution was tested to represent an evaporated product used in the field along with a 10%
sugar/water solution to serve as control. Mosquito mortality data were collected over the course of a
14-day test period. Both test concentrations of boric acid (1.0% and 3.0%) yielded very effective
outcomes. For Culex quinquefasciatus mosquitoes, 100% control was achieved within 3 days for both
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test groups; and for Aedes aegypti, 100% control was achieved within three days for the 1.0% group
with greater than 95% control being achieved within three days followed by 100% control within six
days for the 3.0% group.

The registrant also evaluated the Spartan Mosquito Eradicator Pro Tech product in varied geographic
locations representative of mosquito habitat in the Southeastern United States (MRID No. 50904504).
While it is understood that the species of collected mosquitoes were not identified from collected
control groups of those studies, it is considered justified that a predominant mosquito species that
inhabits the Southeastern United States is Anopheles quadrimaculatus. Considering that treated
areas in the field efficacy studies achieved 98%-100% efficacy, it is reasonable to presume that any
Anopheles mosquito that was attracted to and consumed the boric acid solution was also controlled
by the product.

General Effectiveness of Attractive Toxic Sugar Bait Products

Mosquitoes readily feed on carbohydrates as a nutrient source and multiple investigations have been
conducted to determine the effectiveness of attractive sugar bait products — both using fruit
derivations and sucrose solutions. Various oral toxicants have been added to those sugar bait
solutions to produce attractive toxic sugar baits (ATSBs) on which mosquitoes readily feed and then
are killed. Boric acid (typically at 1.0%) has been evaluated extensively in these ATSBs in various
locations under differing climatic and geographic conditions over the past fifteen years. Across a
variety of geographic locations, ATSB products demonstrate consistent performance in the attract-
and-kill mechanism for controlling mosquito populations. Sugar bait products readily attract 90% of
more of the native mosquito populations across multiple genera (i.e. Culex, Anopheles, and Aedes)
(Qualls, 2012). When boric acid at 1.0% is added to make an ATSB product, high mortality rates have
been consistently demonstrated against Aedes mosquitoes (Hossain, 2014; Xue, 2011; Rivera, 2016;
Xue, 2006). Similar high mortality rates were observed across multiple genera (Aedes, Culex,
Anopheles, and Ochlerotatus) using 1.0% boric acid attractive toxic sugar bait products as either
spray formulations onto foliage or stationary bait stations (Xue, 2006).

Specific Effectiveness of Boric Acid and Sugar Bait Products against Anopheles Mosquitoes

In addition to investigations performed to determine effectiveness of ATSB products across multiple
genera of mosquitoes, additional studies support its specific effectiveness against several species of
Anopheles mosquitoes. Early in the research of ATSB products, lethal concentrations were
determined for boric acid ATSBs across several mosquito species. At 24 hours, LCs values for male
and female Anopheles quadrimaculatus mosquitoes were 0.317% and 0.885%, respectively. At 48
hours, LCso values for male and female An. quadrimaculatus mosquitoes were measured to be
0.101% and 0.395%, respectively (Xue, 2003). Compared to the in-use concentration of the
registrant’s product (2.3%), high mortality of Anopheles mosquitoes is expected. Studies conducted in
Israel and Africa, the latter where many malaria-causing Anopheles species are prevalent,
demonstrated high morality using 1.0% boric acid ATSB products applied as surface sprays or as
stationary bait stations. Greater than 90% control was achieved in An. gambiae (Qualls, 2015), An.
sergentii (Beier, 2012), and An. gambiae and An. arabiensis (Muller 2010) following 1.0% boric acid
ATSB spray or placement (for stationary bait stations).

Summary

It is reasonable to conclude that the Spartan Mosquito Eradicator Pro Tech product is effective in the
control of Anopheles mosquitoes in a similar way that it is effective in the control of Culex and Aedes
mosquitoes therefore supporting a general effectiveness claim against mosquitoes. The registrant’s

Volume V — Anopheles Weight of Evidence Bridging Rationale — Spartan Mosquito Eradicator Pro Tech
Page 6 of 183



conducted research confirming control of Culex and Aedes mosquitoes coupled with the field trial
research on native mosquitoes substantiates that all mosquito species will be controlled by the
product, particularly due to the 98%-100% observed rate of control during the field trials. In addition,
study results of investigations by previous researchers concludes that boric acid-based ATSB
products are highly effective in the control of multiple genera of mosquitoes including multiple species
of Anopheles mosquitoes, including An. gambiae, An. sergentii, and An. arabiensis).
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