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OBJECTIVE

The objective of the study is to fulfill the EPA requirement for a confirmatory laboratory efficacy
study on a West Nile vector species. Therefore ICR conducted this laboratory study to assess
repellency of these test articles against Culex quinquefasciatus mosquitoes.

STUDY RATIONALE

This laboratory study is a confirmatory study to fulfill the Agency’s request of a study to support
a West Nile Virus (WNV) claim by testing on an additional WNV vector.

TEST ARTICLES
Product Name Specific Gravity Application Rate Application/250cm’
A.  TA#1001108-030 (A) 0.96 1.67 mg/em® 417.5 mg

Currently Marketed EPA registered product (EPA Reg. No. 806-29)

B.  TA#1004024-010 (B) 0.96 1.67 mg/cm® 417.5 mg
Currently Marketed EPA registered product (EPA Reg. No. 806-31)

MATERIALS AND METHODS
Materials and methods were as described in protocol G0590607001A117 (Appendix I).

There was one deviation from the protocel:

The protocol states that subjects will be treated in pairs and the treatment time wili be
when the application of the second test article begins. However, six subjects were
treated sequentially with one test article and the treatment time was recorded when the
application of the second test article began. This was done to minimize confusion among
the treated subjects regarding when they were required to enter the insectary for the next
half hourly exposure to mosquitoes.

There was no impact on this study from this deviation.
RESULTS AND DISCUSSION

Thirteen subjects (7 men and 6 women), all between the ages of 18 and 70, were recruited to
participate in this study. Two substances were evaluated simultaneously; one substance applied
A TRUE COPY
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to the right arm and the other to the left arm. One male subject acted as the untreated control and
verified mosquito landing rates in each of the six test cages.

The test articles were applied to the test subjects with disposable syringes. Each treated subject
received .42 ml. of TA# 1001108-030 (A) on their right arm and 0.42 ml. of TA# 1004024-010

(B) on their left arm.

The test duration was ten hours. One control subject selected by lot verified mosquito activity in
each cage prior to each %2 hour exposure period of the treated subjects. Prior to the 2.5 hour
exposure period, the control subject did not receive the required number of landings in one of the six
test cages (5 landings within one minute). An additional 200 female mosquitoes were added to each
of the six test cages before the 2.5 hour exposure period.

All test subjects proved attractive to the caged mosquitoes. The times for 5 landings on the untreated
arms ranged from 5 to 30 seconds.

Subject #49 received a confirmed bite at +3-hours on right arm treated with test article “A”, This
bite resulted in product breakdown for one subject.

Subject #41 received an unconfirmed bite at +2.5 hours on the arm treated with test article “A”.
Subject #42 received an unconfirmed bite at +7 hours on the arm treated with test article “A”.

Subject # 43 received an unconfirmed bite at +10 hours on the arm treated with test article “A”
No other bites occurred on arms treated with test article “A”

Subject #41 and #43 both had a confirmed bite at +8-hours on the arm treated with test article “B”,
This resulted in product breakdown for two subjects.

Subject #43 received an unconfirmed bite at +7 hours on the arm treated with test article “B”.
Subject #27 received an unconfirmed bite at +10 hours on the arm treated with test article “B”.
There were no other bites for either test article during the test period.

The data was analyzed using SPSS statistical software using the Kaplin-Meyer product-limit
technique (pgs.75-79). Mean breakdown times and the 95% confidence intervals were determined.
The results from this analysis are shown in Tables A for TA# 1001108-030 (A) and B for TA#
1004024-010 (B). No median values were established by this analysis as fewer than 50% of the
subjects experienced product breakdown, therefore there is no middle value to calculate.
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Table A. Means and Median survival times for TA# 1001108-030 (A) (EPA Reg. No. 806-29)
Means and Medians for Survival Time

Mean® Median
95% Confidence 95% Confidence
Interval Interval
Std.  Lower Upper Std.  Lower Upper
Estimate Error Bound Bound Estimate Error Bound Bound

9.417 0.558 8.322 10.511
a. Estimation is limited to the largest survival time if it is censored.

Table B. Means and Median survival times for TA#1004024-010 (B) (EPA Reg. No. 806-31)
Means and Medians for Survival Time

Mean® Median
95% Confidence 95% Confidence
Interval Interval
Std. Lower  Upper Std.  Lower Upper
Estimate  Error Bound Bound FEstimate Error Bound Bound

9.667 0.215 9.245 10.088

a. Estimation is limited to the largest survival time if it is censored.

CONCLUSIONS

A Kaplan-Meier Product Limit analysis for TA# 1001108-030 (A) indicates that this product
provided a mean protection time of 9.417 hours from the first confirmed bite, with a lower bound of
8.322 hours and an upper bound of 10.511 hours.

A Kaplan-Meier Product Limit analysis for TA# 1004024-010 (B) indicates that this product
provided a mean protection time of 9.667 hours from the first confirmed bite, with a lower bound of
9.245 hours and an upper bound of 10.088 hours.

In a discussion of power in the statistical plan (pg. 20 of protocol), it was decided that any estimate
of product protection would confirm to the values presented by Rutledge and Gupta (1999). As such
these results support the conclusion with 95% confidence that both TA# 1001108-030 (A) and TA#
1004024-010 (B ided protection times from the first confirmed bite of 8 hours +/- :
(B) provided protection times from the -1rs confirmed bite of 8 hours ﬁ?f%?ﬁ COPY
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Mosquitoes make enjoyment of outdoor activities unpleasant in many parts of the U.S.A. There
are few effective, registered active ingredients available as insect repellents. Certain species of
mosquitoes can vector the West Nile Virus (WNV) and few repellent products provide protection
from mosquitoes that may carry WNV. This laboratory cage study will evaluate the
effeciiveness of two currently registered insect repellent products in repelling mosquitoes that
may transmit West Nile Virus.

HYPOTHESIS
The repellent products in this study are expected to provide & hours of personal protection from
Culex quinquefasciatus mosquitoes, a West Nile Virus vector, in the laboratory.

OBJECTIVE
The objective of the study is to fulfill the Agency’s requirement of a confirmatory laboratory
efficacy study on a West Nile Virus vector species. Therefore ICR will conduct a laboratory
study to assess repellency of these test articles against Culex quinguefasciatus mosquitoes.

STUDY RATIONALE

This laboratory study is a confirmatory study to fulfill the Agency’s request of a study to support
a West Nile Virus (WNV) claim by testing on an additional WNV vector. The test articles in
this study are registered repellent products that have been tested in the field and have shown to
be effective at repelling mosquitoes from the genera Ochlerotatus, Aedes, and Psorophora. A
significant number of the mosquitoes repelled and collected during the field studies conducted
for these products were Psorophora ferox, classified as a vector of WNV by the Center for
Disease Control (CDC) and the American Mosquito Control Association (AMCA), and
Ochlerotatus taeniorhynchus, classified as a vector of WNV by AMCA., This laboratory cage
study is intended to evaluate the efficacy of two currently EPA registered picaridin-containing
insect repellent products (EPA Reg. No. 806-29 and 806-31) against laboratory raised Culex
quinguefasciatus. 1t is well documented that Culex sp. are known as primary vectors of WNV in
the wild. This is in contrast to the lab, where disease transmission is not possible since these
laboratory raised mosquitoes have never been exposed to any arboviruses. Based on this
reasoning, the EPA has recommended that laboratory data with uninfected mosquitoes can be
used to support the addition of WNV product label claims. Therefore, this laboratory cage study
(utilizing disease free mosquitoes) is being specifically conducted to support additional label
claims that the above mentioned EPA registered products repel mosquitoes that may transmit

West Nile Virus.

Presently there are approximately 15 picaridin-based insect repellent products registered under
FIFRA. The products range from 5% picaridin to 20% picaridin and include pump spray,
aerosol, lotion, and towelette application products. ICR has previously evaluated Picaridin-based
repellents in both the laboratory and in the field for efficacy. We have found these types of
repellents to be efficacious against other species of mosquitoes in the laboratory as well as in
field studies for up to and beyond 8 hours. It is also endorsed by the CDC as effec;'%z?- inst
WNYV vectors. In previous studies we have seen no indication of any type of reaction fro OoPYy
repellents, or cause for concern regarding safety issues. STAMF’ED IN RED i
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Mosquito Laboratory Repellent Test
Protocol No.: GO590607001A 1117
ICR Project No.: 0607-059-0157

TEST ORGANISM

Two hundred (200) female Culex quinguefasciatus, (3-8 days of age) will be released into each
test cage. These test mosquitoes will have been deprived of their normal diet of 10% sucrose
twelve hours prior to their utilization in the study and will never have received a blood meal.

TEST CAGES

There will be six test cages, two subjects per cage. The aluminum test cage measures 2 x 2 x 2
feet with two sleeved entry ports on each of two opposite sides of the cage (4 entry ports/cage).
The sides and top of the cage are screened. The bottom is equipped with a mirror to facilitate
observations, and a hand rest is in the center of the cape.

SUBJECTS

Human subjects are required for this study because they represent the feeding target of the
mosquitoes, The purpose of these repellents is to prevent mosquitoes from biting humans. There
are no satisfactory substitute models for testing repellency to mosquitoes. While there has been
experimental work on product repellency accomplished using mice or guinea pigs, the data did
not give reliable results when compared to data gathered from human subjects.'

ICR, Inc., {ICR) complies with the final rule and adheres to 40 C.F.R. Part 26 Subparts' K and L,
when human volunteers are used.

ICR uses the following IRB:

Essex Institutional Review Board, Inc.
121 Main Street
Lebanon, NJ 08833

This IRB is accredited by PHRP (Partnership for Human Research Protection Inc.), and is
currently in the process of obtaining accreditation from AAHRPP (Association for the
Accreditation of Human Research Protection Programs).

Approval of all documentation for human subject testing must be obtained from EIRB, EPA, and
the HSRB before such testing can occur.

ICR has developed a pool of male and female test subjects from years of conducting efficacy
studies for insect repellents. The test subjects we recruit represent a diverse group including
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professionals such as working teachers, business owners and engineers, as well as students,
housewives and others.

ICR will exclude pregnant and breastfeeding women from this study due to ethical concerns. We
will also exclude children under the age of 18 for the same reason. Individuals unable to read,
speak, and understand English will be excluded to ensure comprehension and understanding of
the ICD and test parameters. Employees or relatives of employees, of ICR, Inc., the sponsor, or
other interested parties will be excluded to ensure that coercion is not an issue. Individuals
sensitive to mosquito bites, insect repellents, or skin care products will be excluded to avoid
placing them at risk. Although the groups of people that ICR would exclude as test subjects
would certainly represent individuals that could use repellents, we feel justified for not including
them for the reasons that are mentioned above.

The database of candidates that we select potential test subjects from, is as representative of
potential repellent users as we are able to make it in terms of both practical and ethical
considerations. Qur test subjects need to be in good health to withstand the rigors of testing,. We
will accept individuals between the ages of 18 to 70. This age group represents a large portion of
the population who through their diverse activities would both encounter mosquitoes and could
have a need to use insect repellents. Since there is no risk of arthropod-borne disease, it is
justified not to exclude individuals above 55, but not over 70.

ICR will select individuals from our candidate database of potential test subjects. This will be
accomplished by drawing numbers that correspond to a particular candidate number in the
database. We will attempt to select even numbers of male and female candidates in order to

eliminate any gender bias in this test.

REMUNERATION

Study subjects will be paid $11/hour for the first 9 hours and $17.50 for each additional hour.
The duration of this study is 10 hours with an additional hour of prep time (11 hours total). The
total payment of $134 will paid to each test subject for the day. Payment will be mailed to the
subjects on the 15™ or 30™ of the month,

All candidates will review and sign an Informed Consent Document prior to acceptance as study
subjects. The Informed Consent Document (ICD) will be formally explained to all candidates
before the study is scheduled to begin. A candidate may visit ICR to review and sign the ICD or
the ICD can be mailed to the candidate for their review. If mailed, the Principal Investigator will
phone the candidate to answer any questions regarding the ICD. If any candidate refuses to sign
after learning the details of the document, they will not be allowed to participate in the study.
After the ICD is fully described to the candidate, he or she may then sign the ICD in the presence
of an ICR staff and a copy of the ICD will be made and returned to the candidate. He or she will
then be notified within one week if they have been selected as a subject in ‘[glf y. The

Informed Consent Document will have been approved by an Institutional Review Bo tid
is presented to the candidates for the study, STAMPED IN RED
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Certificate of Analysis

Test Article Identification: FN 1004024-010, NB §782-19, D.O.M. 1/25/08

Test Description
pH @ 25°C

(10% in demineralized water):

Specific Gravity @25°C:;
Viscosity @ 25°C:
Odar:

( r:

Appearance:

% w/w Picaridin:
Expiration:

)

Test Results

6.75 (pH meter)

0.90 (pycnometer)

<100 ¢ps (Brookfield viscometer, #3@20)

Fragrant ethanolic (olfactory)

Slightly hazy white(visual)

Free flowing liquid (visual)

10.37 (Ref. AJN 3383, APAM 9.522, 8874-133, 2/4/08)
1/29/10 (Ref. MRID # 46751502)
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