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Protocol ID: G0590607001A117
Project No. 0607-059-0157

CONFIDENTIALITY STATEMENT

No claim of confidentiality is made for any information contained in this study on the
basis of its falling within the scope of FIFRA section 10(d)(1)}(A), (B), or (C).

Company: Avon Products, Inc.

Company Agent: g/y/ﬂ@/@—i? Date: ?’/f //&’ 5
~J. Michael Kelley, Ph.D. /
Vice President
toXcel, LLC
Authorized Representative of Avon Products, Inc.

NOTICE

This report is the property of Avon Products, Inc. and, as such, is considered fo 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 of confidentiality that may exist under any other statute or in any other
country.
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Protocol ID: G0590607001A117
Project No. 0607-059-0157

GOOD LABORATORY PRACTICE STATEMENT

The enclosed compilation of information was not conducted according fo the
requirements of the Good Laboratory Practice regulations {40 CFR part 160).

Sponsor/Submitter: AP ] Date: _7/7/0&

_JoMichael Kelley, Ph:B="
WTCG} President
foXcel, LLC
Authorized Representative of Avon Products, Inc.

Study Director: %%Z/u / [ Date: _4/% / i

Micah Reynoids, B.S.

Associate Scientist
toXcel, LLC
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§ 26.1303 Submission of Completed Human Research for EPA Review

Any person who submits to EPA data derived from human research covered by this subpart shall provide at the time of submission
information concerning the ethical conduct of such research. To the extent available to the submitter and not previously provided to

EPA, such information should include:

§1115(a)(1): Copies of

3 * all research proposals reviewed, Y Vol. 2 — pp. 10-50 of 98
e s scientific evaluations, if any, that accompany the proposals, Y Vol. 2 — pp. 1-79 of 98
@ * approved sample consent documents, Y Vol. 2 - pp. 54-64 of 88
2 e  progress reports submitted by investigators, and reports of injuries to Y | Vol.3-p. 41 of 49 Investigator follow-
pam subjects. up summary with study subjects
@ §1115(a)(2): Minutes of IRB meetings which shall be in sufficient detail to show Y Vol, 2 ~p. 94 of 98
‘g_’i » atftendance at the meeiings; Vol. 3 — pp. 21-22,36-37 of 49
g « actions taken by the IRB;
2 o the vote on these actions including the number of
S g_';‘ s members voting for, against, and abstaining;
&= o the basis for requiring changes in or disapproving research;
5 ;‘: o awritten summary of the discussion of controverted issues and their
5 & resolution.
h % B | §1115(a)(3): Records of continuing review activities. Y Vol. 3 — Investigator follow-up
= -% summary with study participants on p.
z £E 41 of 49.
o g §1115(a){4): Copies of all correspondence between the IRB and the Y Vol. 2 —p. 94 of 88
m £ o | investigators. _ _ Vol. 3—pp. 8,21-35 of 49
2 & | §1115(a)(5): 'Y [ Vol. 3= pp. 38-40 of 49
z B B o  Alist of IRB members identified by name; earned degrees;
w3 g representative capacity; indications of experience such as board
: EQ certifications, licenses, etc., sufficient to describe each member's chief
o e anticipated contributions to IRB deliberations;
u P o any employment or other relationship between each member and the
& institution, for example, full-time employee, a member of governing
O ) panel or board, stockholder, paid or unpaid consultant.
w© §1115(a){8): Written procedures for the IRB in the same detail as describedin§ | Y Written SOPs for the IRB previously
n ‘6 | 26.1108(a) and § 26.1108(b). submitted to EPA. Remain
8 unchanged.
153 §1115(a)(7): Statements of significant new findings provided to subjects, as Y Vol. 3 - Investigator follow-up
(FW] | © | required by § 26.1116(b)(5). summary on p. 41 of 49, No
5 significant new findings resulted from
> the study.
(= & | (1} The potential risks to human subjects; Y Vol. 2 - pp. 20-22 of 98
g — g {2) The measures proposed to minimize risks to the human subjects; Y Vol. 2 — pp. 20-22 of 98
: s= %‘» 2 | (3): The nature and magnitude of all expected benefits of such Y Vol. 2 - p. 22 of 98
15 o @ | research, and to whom they would accrue;
u g § o & | (4) Altemnative means of obtaining information comparable to what Y Vol. 2—p. 17 of 98
T © | would be collected through the proposed research; and
x @ é?; < {5) The balance of fsks and benefits of the proposed research. Y Vol. 2 — pp. 22-23 0f 98
g «n | §1125(b): All information for subjects and written informed consent agreements | Y Vol. 2 - pp. 54-64 of 98
< 2 5 as originally provided to the |RB, and as approved by the IRB. ~ Vol. 3 —pp. 11-20 of 48
p 2§ 125({c): Information about how subjects will be recruited, including any Y Vol. 2 — pp. 14-15,23-25 of 98
== | advertisements proposed to be used. :
{ ; “_6: I 1 §1125(d): A description of the circumstances and methods proposed for Y Vol. 2 — pp. 14-15,23-25 of 98
n w = | presenting information to potential human subjects for the purpose of obtaining
‘6 .2 | their informed consent.
m 8 g §1125(e): All correspondence between the IRB and the investigators or Y Vol. 2 —p. 84 of 98
S o | sponsors. _ Val. 3 - pp. 8,21-35 of 48
2 £ | §1125(f): Official notification to the sponsor or investigator, in accordance with Y Vol 2 —p. 94 of 98
m' a the requirements of this subpart, that research invoiving human subjects has Vol. 3 - pp. 21-22,36-37 0f 49
been reviewed and approved by an IRB.
= {c) Copies of sample records used to document informed consent as specified by Y Vol. 2 — Approved ICD on pp. 54-84 of
§26.1117, but not identifying any subjects of the research 98. Subject initials/code numbers
identified on raw data collection
sheets on pp. 66-72 of 98,
{d) If any of the information listed in paragraphs (a) through (¢) of this section is not N/A | Page references provided for
provided, the person shall describe the efforts made to obtain the information. information listed in {a} thru {(c) above.
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Reference Document of Major Revisions to the
Study Protocol and Informed Consent Document
Since the October 2007 HSRB meeting

Review of ICR Mosquito Laboratory Protocol (A117)

The protocol was found to be scientifically and ethically acceptable provided that the
requested changes are made and accepted by the Essex IRB prior to initiating the study.
It was specifically noted at the conclusion of the HSRB meeting that a revised statistical
analysis plan would need to be submitted to the Agency for review.

Revisions to the study protocol and informed consent document (ICD} were based on
the Agency’s science and ethics review as well as HSRB comments and
recommendations. This document briefly summarizes Agency and HSRB
recommendations and denotes the location(s) of major revisions undertaken on the
protocol and ICD by citing page numbers, where appropriate, for easy reference to the
changes made.

NOTE: Itis important to identify that the cover letter and administrative materials (i.e.
product label and EPA forms) compose Volume 1 of this submission. The study
protocol is contained in the investigator's final report (Volume 2) of this submission. The
Essex IRB fully approved the revised protocol upon its review in February 2008 with no
requested changes. In essence, this protocol represents the protocol as reviewed by the
Essex IRB as well as the final protocol for the study. All page references to the protocol
refer back to Volume 2. The revised ICD (version date February 8, 2008) that was

initially reviewed by the Essex IRB in February 2008 is contained in this additional
information supplement (Volume 3) on pages 11-20. The Essex IRB requested several
changes to the ICD {changes identified in the correspondence section of this volume).
The ICD was subsequently revised by ICR and approved by the Essex IRB. The final
ICD {version date February 20, 2008} is included in the investigator's final report, and all
page references to the ICD ailso refer back to Volume 2.

The following is & brief summary of the recommended changes to the protocol and ICD
as a result of Agency and HSRB review from the October 2007 meeting. Page number
references for the protocol (PCOL) and informed consent document (ICD) are noted
parenthetically in bold font:

1) Science Review by Agency (Kevin Sweeney/EPA)
A. Comments in Science Review
e Justify why not using 200 mosquitoes per cage as recommended by EFA
a. We informed the board we will use 200 mosquitoes
(PCOL changes throughout)

o Further explain statistical analysis especially how to calculate normality
and how non-normal data will be analyzed. Need statistics for all
contingencies (i.e. If no one drops out) (FCOL pp. 28-35/98)

e Call endpoint “Complete Protection Time” instead of "Protection Time"
{PCOL changes throughout)

o Add data collection form for determination of subject attractancy
(PCOL p. 38/98)

PAGE 0F ¢%
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Append protocol to include EPA-registered product labels
(PCOL pp. 41-50/98)

2) Ethics Review by the Agency (John Carley/EPA)
A. Required Documentation not provided

Discussion of nature and magnitude of all expected benefits as required
by 40CFR26.1125(a)(3). (PCOL. p. 22/98, ICD p. 62/98)

Discussion of the balance of risks and benefits as required by
40CFR26.1125(a)(5). (PCOL. pp. 22-23/98)

Description of informed consent process. (PCOL p. 14-15,23-25/98)

B. Comments in Agency’s Ethics Review of September 24, 2007

Discussion of benefits needs to be rewritien to focus on protection from
WNV and not generation of new products. Also revise risk/benefit
section to explain Sponsor is primary beneficiary and insect repellant
users are indirect beneficiaries with improved protection from WNV.
(PCOL. p. 22-23/98, ICD p. 62/98)

Remove language that subjects are representative of repellant users
{PCOL/ICD changes throughout)

Identified risk to the test materials Is misleading. Protocol cites that
active ingredient is classified as Tox. Cat. IV, but the actual compounds
tested are Tox. Cat. HI (806-29) and Tox. Cat. Il (806-31) based on eye
irritation. (PCOL pp. 20-21/98, ICD pp. 60-61/98)

No clear reason to cap participant age at 55 since disease is not a risk.
(PCOL p. 23/98, ICD p. 55/98)

Eligibility criteria inappropriately defined in ICD. (PCOL p. 23/98, ICD pp.
£5.56/98)

Discuss in consent documents the mosquitoes are known to carry
disease vectors hut since they are lab-reared they have no risk of
carrying disease. (ICD pp. 54,60/98)

Clarify informed consent process. References to "study subjects” prior to
the signing of the ICD is incorrect. Refer to as candidates, interested
persons, or potential subjects. (ICD changes throughout)

Remove signature on data coliection forms. {PCOL pp. 38-40/98)
Make the control subject selection description consistent in different
parts. (PCOL p. 23-26/98, ICD pp. 57-58/98)

3) Board Review of Science and Ethical issues
A. Ethics review

a.

b.

C.

Recommends clarifying risk of test materials as opposed to the Al.
{PCOL p. 20-21/98, ICD pp. 60-61/98)

Recommends putting reference to WNV in ICD but clarify that it is not a
risk in this study. (ICD pp. 54,60/98)

Provide further description of the subject recruitment process

(PCOL p. 14-15,23-25/98)

Measure of subject attractancy must be added to the ICD. (PCOL p.
15,26/98, ICD pp. 57-58/98)

Amend the benefits section to indicate that primary benefit is to add label
claims of repellency of WNV vectors, not bringing new product to market.
(PCOL p. 22-23/98, ICD p. 62/98)

Cites that primary risk is not from test material or mosquito bites, but
from test environment (high temperature/humidity). Recommends citing
this as potential risk in ICD. (PCOL p. 20/98, ICD p. 59/98)
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g. Provide discussion of medical monitoring/emergency response plan in

ICD and protocol (PCOL p. 22/98, ICD p. 61/98)

4) Discussions and Recommendations
A. Minor New lssues

Extended test duration to 10 hours. (PCOL pp. 18,27-29/98, iCD p.
59,61/98)

Age cap increased to 70 years of age due to no restrictions resulting
from arthropad-borne diseases. {(PCOL. p. 18,23/98, iCD p. 55/98)
Revised statistical analysis plan. {(PCOL. pp. 28-35/98)
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Independent Laboratery
Pesticidde Efficacy Testing
Regularary Services

February 14, 2008

Chairman

Essex Institutional Review Board, Inc.
121 Main Street

Lebanon, NJ 08833-2162

Protocol # G0590607001A117 ICR Project # 0607-059-0157
Version Date February 8, 2046

Dear Dr. Lambert:

Please find enclosed the following protocol and associated Informed Consent Form: Protocol #
G0590607001A117 ICR Project # 0607-059-0157 Version Date February 8, 2008.

Protocol G0590607001AI17 version date June 12, 2007 was approved by Essex Institutional Review Board
August 6, 2007, This protocol was amended as per changes requested by the EPA and the HSRB during the
October 2007 review. These changes are incorporated in the protocol with version date February 8, 2008.

We are requesting an amendment review for this project. The proposed date that the study will
be conducted is February(last week) or early March 2008, so we respectfully request that we
receive your approval prior to this date. We would like these documents sent to us by Federal
Express Overnight, so please charge the delivery to our FedEx account number 1028-0348-5.

We also request a copy of the minutes of any followup meeting that the IRB has that pertain to
this study, so that we submit them to EPA’s HSRB as required by the Final Rule.

We enclose the following documents to support our request:

We are enclosing the following documentation to support this request:
-Protocol (please return one approved copy to us)
-Informed Consent Form

Thank you for your attention, and please do not hesitate to contact me by telephone at 410-747-
4500, by fax at 410-747-4928, or email address nspero@icrlab.com if you have any questions.

Niketas C. Spero
Principal Investigator

US EPA ARCHIVE DOCUMENT

Enclosures
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ICR, INC
1330 Dillon Heights Avenue
Baltimore, MD 21228
Telephone: (410) 747-4500
Fax: (410) 747-4928

Protocol Amendment

Project Number: 0607-059-0157

Protocol Number: G0590607001A117 Version Date February 8, 2008

Amended as Version Date February 8. 2008

Sponsor: Avon Products, Incorporated

Test Article(s): TA# 1001108-030 (A)

TA# 1004024-010 (B)

GLP Compliance: 40 CFR 160

Amendment: Protocol G0590607001A 117 version date June 12, 2007 was
approved by Essex Institutional Review Board August 6, 2007.
This protocol was amended as per changes requested by the EPA
and the HSRB during the October 2007 review. These changes are
incorporated in the protocol with version date February 8, 2008.

Impact On The Study: These changes improve the clarity of the protocol.

Submitted by: D m C/'j\/‘/o

Date 2-13 -0
gﬂé—L

Acknowledged by QA: z
Date 2 //5’ /oc{’
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US EPA ARCHIVE DOCUMENT

INFORMED CONSENT DOCUMENT
Protocol Number: G0590607001A117
Original Issue Date: July 17, 2007  Version Date: February 8, 2008

Page 1 of 10

PROTOCOL: EVALUATION OF THE EFFICACY OF PERSONAL REPELLENTS
AGAINST MOSQUITQES IN THE LABORATORY

INFORMED CONSENT AUTHORIZATION TO PARTICIPATE IN AN ICR, INC.
MOSQUITO REPELLENT EVALUATION IN THE LABORATORY

Principal Investigator: Niketas C Spero

Address: ICR, Inc. 1330 Dillon Heights Ave. Baltimore, MD
Telephone Number: 410-747-4500

24 Hour Emergency Number: 410-371-7223

Purpose of Study
We (ICR, Inc.) have been contracted by Avon Products, Inc. to conduct a research study in our

laboratory on two mosquito repellent products containing the active ingredient picaridin, to find
out how well they repel a species of mosquito that can carry West Nile Virus (WNV), The
mosquitoes used in this study are laboratory-reared and disease-free. The repellent products to
be tested are Avon Skin-So-Soft SSS Bug Guard Plus Picaridin Insect Repellent and Avon Skin-
So-Soft SSS Bug Guard Plus Picaridin Insect Repellent Spray.

This study will take place in the ICR, Inc. lab with mosquitoes confined in cages. This
document will explain the study to you so that you can make a free choice whether or not to

participate.

We will review this document with you to make sure you understand what would be expected of

you if you participate, and to explain the risks you would face through your participation. Please
ask us about anything you do not understand. If you have come into our office to review the
document, you may take it home with you if you need more time to think about whether to
participate.

We will apply the eligibility standards listed on the next page to determine if you qualify to
participate in the study. If you qualify, we will ask you to consider signing this document to
indicate your consent to participate. Your signing indicates your willingness to participate in this
study, but you would still be free to withdraw from the study at any time, without having to give

4 reason.

pAGE 11 oF 49




US EPA ARCHIVE DOCUMENT

INFORMED CONSENT DOCUMENT
Protocol Number: G0O590607001A117
Original Issue Date: July 17, 2007  Version Date: February 8, 2008

Page 2 of 10

If you decide you would like to participate, initial each page of this form and sign the last page
in the presence of someone on the ICR staff. The Principal Investigator will sign the form as
well, and you will be given a copy with both signatures. We will notify you by phone within one
week whether you have been selected for the study.

Eligibility for the Study

To participate in this study you must meet the following conditions:

° Sex: No exclusions

e Age: You must be at least 18 and not over 70

e Race: No exclusions

o Health: Must consider yourself to be in good health.

e Literacy: You must be able to read, speak, and understand English

e You must be attractive to mosquitoes, as evidenced by at least 5 landings of caged
mosquitoes on your untreated forearm within one minute.

o You must not be pregnant or breastfeeding. If you are female, you will be required to
perform an over-the-counter urine pregnancy test on the moming of the study. ICR will
provide the test kit, and a female ICR staff member will verify the results. ICR will keep
the results of the pregnancy test confidential from everyone except you and the Principal
Investigator.

e You must not be an employee or a relative of an employee of ICR Inc., Aven
Products, Inc., toXcel, LLC, or any cther party with an interest in this research.

¢ You must have no known sensitivity to mosquito bites, to insect repellents, or to skin care
products

If you choose to participate in this study and are selected to be a study subject, you must also
agree:

e To follow the directions of the Principal Investigator and other ICR staff.

PABE 12 OF 49
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INFORMED CONSENT DOCUMENT
Protocol Number: G0O530607001A117
Original lssue Date: July 17, 2007  Version Date: February 8, 2008

Page 3 of 10

e Not to use tobacco, alcohol, or any scented cosmetic products after § p.m. the night
before study, and on the day of the study until it is concluded.

e To wear proper protective clothing on the day of the study: blue jeans or other sturdy
trousers, heavy socks, long sleeve shirts, and gloves. Gloves will be provided by ICR.

Laboratory Repellent Phase Summary

Thirteen subjects will participate in this one-day laboratory study over a period of about 11
hours. One of you will be selected by lot to serve as the “control subject”, and will not be treated
with the test repellents. The other 12 subjects will be “treated subjects”, and will be treated with
both of the repellents, one on each forearm.

Every 30 minutes during the test, the untreated control subject will put one untreated forearm
into each test cage containing 200 mosquitoes for one minute. If fewer than 5 mosquitoes land
within one minute, 200 more mosquitoes will be added to each cage to ensure enough activity for
a valid test.

After the untreated control subject has verified adequate mosquito activity, the 12 treated
subjects will carefully put both forearms into their assigned cage with the mosquitoes for five

minutes.
This pattern will be continued every half hour until you receive either two mosquito bites on the

same arm in the same 5-minute exposure period, or one bite in each of two consecutive 5-minute
exposure periods, or until ten hours after your treatment, whichever happens first.

Procedures
On the day of the study, before the test begins:

o We will review this document with you and answer any additional questions you may have
stnce you have signed it.

»  You will wash your arms with unscented Neutrogena soap.

PAGE OF 49
13




INFORMED CONSENT DOCUMENT
Protocol Number: G0590607001A117
Original Issue Date: July 17, 2007  Version Date: February 8, 2008

Page 4 of 10

o  We will measure and mark a 3 to 5 inch wide test area around each of your forearms as
described in detail below.

o After we have measured your arms and protected the skin outside the test area we will
determine your attractiveness to mosquitoes as described below.

o Unless you are selected as the untreated control subject, we will treat both your arms with
test repellents and the study will begin,

Here is how that will work in detail:
Laboratory Study Details

1. One of you will be selected by lot to be the untreated control subject.

4]

. We will measure the distance around your arm at the wrist and the elbow, and
calculate how wide a band is needed for the standard test area on your arm, This3 -5
inch wide band will be wider on thinner arms; narrower on bigger arms. We will then
use a felt-tip pen to mark the location of the band around each of your forearms. The
control subject will be measured and marked on only one forearm.

3. We will protect the skin above and below the marked test area from mosquito bites
with multiple layers of elastic bandages and or Velcro® straps held in place with
adhesive tape.

4. We will verify that you are attractive to mosquitoes. You will put one forearm into a
test cage containing 200 mosquitoes, and we will count the number of mosquitoes
landing on your arm. We will show you how to shake landing mosquitoes off your
arm before they have a chance to bite you. If 5 mosquitoes land on your arm in a
minute or less you will qualify as “attractive”. You will then repeat the same
procedure with your other arm. If you are not attractive after one attempt, you may
repeat the process a second time. If you fail to attract mosquitoes in two trials you will
not be eligible to participate in the study.

5. Ifyou are a treated subject, we will apply one of the repellents to the test area on each

US EPA ARCHIVE DOCUMENT
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US EPA ARCHIVE DOCUMENT

INFORMED CONSENT DOCUMENT
Protocol Number: GO590607001A117
Original Issue Date: July 17, 2007  Version Date: February 8, 2008

10.

11.

-Page 5 of 10

of your forearms, using a syringe without the needle. The amount of repellent applied
will be a standardized “typical consumer dose”. If you are the untreated control
subject, you will receive no treatment,

With a fingertip in a latex or vinyl glove we will spread the repellent evenly over the
test areas. Once your arms have been treated, you must be careful not to rub them
against anything, as this could rub off some of the test repellent and change the results
of the study.

We will mark your bandages with a letter identifying the repellent applied to that arm.
We will not identify the repellents to you.

You will go to the test laboratory and wait for your repellents to dry for about one-half
hour. Then you will put on gloves to protect your hands from bites, ready for your first
5-minute exposure period of the day.

ICR staff will show you which cage to use. Treated subjects will work in pairs. When
you see a mosquito land on your own or your partner’s arm, notify ICR staff.

Every 30 minutes after the test begins, the untreated control subject will put one arm
into each of the six test cages in turn, to verify mosquito activity. As soon as 5
mosquitoes land, the control subject will remove his or her arm from the cage. If
fewer than 5 mosquitoes land on the control subject’s arm within one minute, 200
fresh mosquitoes will be added to each cage. ICR staff will show the control subject
how to shake landing mosquitoes off before they have time to bite. Nonetheless it is
likely that the control subject will get some bites during the course of the study.

Every 30 minutes after the study begins, after the activity of the mosquitoes in their
assigned cage has been verified, each pair of treated subjects will carefully put both
their arms into the cage for 5 minutes. During the 5-minute exposure period we will
count the number of mosquitoes (up to two) that bite the treated skin of either of your
arms. When you receive two bites on the same arm in one exposure period, or one
bite in each of two consecutive exposure periods, you will remove that arm from the
cage and from the study. We will call this “breakdown”, and once you reach
breakdown on one of your arms you will no longer expose that arm for the rest of the

........
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INFORMED CONSENT DOCUMENT

Protocol Number: GO590607001A117

Original Issue Date: July 17, 2007  Version Date: February 8, 2008
Page 6 of 10

day’s study. You can then remove the bandages and tape from this arm, and scratch if
you choose. Caladryl®, Calamine® lotion and rubbing alcohol will be provided to
help stop the itching from bites you received. When you reach breakdown on both
arms, you will have finished your part in the study and may go home.

12. After each 5-minute exposure period you may leave the insectary, but you must remain
in the lab. You can go to the restroom if you need to, and the Study Director will call
breaks every few hours. You may either bring your own lunch or pay to have lunch
ordered.

13. After preparation and treatment of subjects, which will take about one hour, the day’s

study will include up to 20 5-minute exposure periods at 30 minute intervals over 10
hours. The study will end after 10 hours or when all treated test subjects have reached
breakdown on both arms, whichever comes first.

Piscomfort and Hazard

You will be exposed to four types of risk throughout the duration of this study:

Testing environment

The testing environment isn’t hazardous, but it will be warm and humid and may be
uncomfortable for some of you. The test exposures will take place in a room kept at a
temperature between 70 and 85°F and at relative humidity between 70 and 85%,
however, between 5-minute exposure periods, you will be able to rest in other more
comfortable areas of the laboratory. ICR staff will be visually monitoring all subjects for
any signs of a reaction to the elevated temperature and humidity of the insectary. If you
become uncomfortable with the physical conditions, tell a member of the staff
immediately.

Mosquito bites or probes
A Dite occurs when a mosquito takes blood. A probe occurs when a mosquito pierces

your skin but does not take blood. Similar irritation can result from either a bite or a
probe. A mosquito bite or probe may cause itching, redness or swelling that will usually
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disappear within a couple of days. In severe cases, a bite or probe may cause the
development of large bumps on your skin, difficulty breathing, sweating and/or a rapid
pulse. For some people this could be life-threatening.

All subjects will be exposed to mosquitoes for at least 2 minutes to verify attractiveness
to mosquitoes. Although they try to shake landing mosquitoes off before they bite, they
may be bitten.

Treated subjects will expose their forearms to mosquitoes for five minutes every half
hour. Although they will not expose an arm further if they receive two bites on it in one
exposure, or one bite in two consecutive exposure periods, they may receive more than
two bites on each arm during the test. A bite which is not followed by another bite in the
same or the next exposure will be disregarded. If you are a treated subject you will still
need to receive at [east two more bites on that arm to reach breakdown. The untreated
control subject will be exposed to mosquitoes every half hour for up to one minute in
each of six test cages. Although he or she will try to shake landing mosquitoes off before
they bite, the contro] subject 1s likely to be bitten by some of them. We will minimize the
irritation from bites or probes you receive by making Caladryl® or Calamine® lotion or
rubbing alcohol available at the study site for your use after the study is completed.

Reaction to the test repellents
You may have a reaction to the test repellents.

The Sponsor has minimized this possibility by choosing an active ingredient (picaridin)
that has demonstrated low acute oral, skin, and inhalation toxicity. The Environmental
Protection Agency (EPA) has classified it as low toxicity for acute inhalation toxicity and
primary skin irritation. EPA has classified the two test repellents as having low to mild
toxicity based on eye irritation. For this reason it is important not to rub your eyes with
your treated arms. The Sponsor has selected the non-repellent ingredients in the
formulations because they are widely used in cosmetics and have a long history of safe
use. ICR staff will be monitoring all subjects for any signs of a reaction to the test
repellents. If you think you may be having such a reaction, tell a member of the staff

immediately.
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4.

Mosquito-borne disease

The species of mosquito being used in this study is capable of transmitting West Nile
Virus in the field, but the mosquitoes used in this study will be laboratory-reared and
disease-free, and they will never have had a blood meal. There is no risk of your
contracting any mosquito-borne disease as a result of participation in this study.

Should you have any medical problems, we will have First- Aid qualified staff members,
and First- Aid supplies on site. Throughout the course of the study, ICR staff will be
visually monitoring all subjects for any signs of stress. We will have cell phones to make
emergency calls if necessary. In the case of medical emergency, we will transport you to
a selected local hospital at our expense. We will pay all of your medical bills for study-
related illnesses and injuries. The Principal Investigator will contact you by telephone,
two weeks after the study to ask if you have experienced any adverse effects. You should
contact the Principal Investigator any time after the study if you experience any study-
related adverse effects, either before or after this follow up call.

Financial Consideration

We will pay you $11/hour for the first 9 hours and $17.50 for each additional hour that you
spend on the day of the study. The study will last about 10 hours with an additional hour of prep
time (11 hours total), with a total payment of $134 paid to you. This payment will be mailed to
you on the 15" or the last day of the month. If we ask you to drop out of the test, and you have
complied with all of our requests, you will still receive full payment. If we ask you to drop out
of the test because you have not followed all of our directions, or if you choose to drop out of the
test, we will compensate you for time up to that point at the rate of $11 per hour.

Costs

There

are no financial costs to you for participating in this study.

..........
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Benefits

You will get no personal benefit from participating in this study. The sponsor, Avon Products,
Inc. will gain the most direct benefit from the conduct of this study, which is expected to support
additional marketing claims that the tested products effectively repel mosquitoes which can carry
West Nile Virus, and increase potential sales.

Some benefit is also likely to result for society at large through demonstrating the effectiveness
of these products in repelling a potentially important public health pest. This, in tum, will allow
a greater selection of products to consumers that are effective in repelling mosquitoes that can
transmit West Nile Virus.

Your Rights

We will give you an opportunity to discuss with us any aspects of this document or of the study
it describes that are not clear to you, so that you fully understand the nature of the study, its
purpose, and the procedures to be used, as well as the discomforts, and risks you may experience
during or after the study. You are encouraged to ask questions at any time, before or after you
consent to participate, and before, during, or after the study day itself. Your participation is
entirely voluntary. You may decide not to take part in this study, and if you decide you would
like to participate, you are free to change your mind at any time without having to explain, and
without penalty or loss of benefits to which you may be otherwise entitled.

Alternative

The only alternative to participating 1s for you to decide not to.

Questions

If you have any questions about this study or suffer a reaction you think might be associated
with the study, call us at 410-747-4500. If you have any questions about your rights as a
research participant, or related concerns, you may contact the Essex Institutional Review Board
(IRB), 121 Main Street, Lebanon, NJ 08833, telephone 908-236-7735. The Essex IRB is a
committee that has reviewed this research project to help ensure that the rights and welfare of the
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participants are protected and that the study is designed and carried out ethically. Review of
this study by the Essex IRB is not an endorsement of the study or its outcome,

Confidentiality

We and the sponsor or its agents may use the information obtained from your taking part in this
test, and this information may become part of a report. We will keep your participation as
confidential as possible referring to you in the study data and reports only by your initials or an
arbitrary ICR identification. However, we cannot guarantee that your identity will be kept
confidential; the sponsor, personnel associated with the study, a regulatory agency such as the
Environmental Protection Agency (EPA), and the Essex Institutional Review Board (EIRB) all
have a right to review your records.

Consent

I voluntarily agree to participate in this study. I will be given a copy of this signed form.
By signing this form I have not given up any of my legal rights.

Signature of Subject Date Signature of Witness Date
Printed Name of Subject Date
Signature of Principal Investigator Date

US EPA ARCHIVE DOCUMENT
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Nick Spero

From: "Karen Radcliffe” <kradclifie@essexirb.com=
To: <nspero@ICRlab.com>

Sent: Tuesday, February 19, 2008 3:37 PM

Subject:  Avon #G0590607001A117
Hi Nick:
The Amended Protocol (dated 2-8-08), reviewed by a full Board, was approved on February 18, 2008.

The Revised Consent Form (dated 2-8-08) was conditionally approved pending the following modifications:

Page 1:
¢ After Principal Investigator information and before Purpose of Study - Please add a new section title

“Introduction” and the following paragraph: “You are being asked to participate in a research study. Before
agreeing to participate in this study, it is important that you read this form. This form, called an informed
consent document, describes the purpose, procedures, benefits, financial payment, risks and discomforts of
the study. It aiso describes the alternative procedures that are available to you and your right not to
participate or to withdraw from the study at any time. Please ask as many questions as you need to so that
you can decide whether you want to be in the study. After reading this form and having all questions
answered, if you decide to pariicipate, you should return this consent form to the study doctor’s office, sign
this form on the iast page, initial and date each prior page in the presence of the study staff. You may
refuse to participate in this study and this decision wili not be held against you.”

Page 2.
o Under 18! paragraph, top of page, ling 2 - Under 2"¥ paragraph, line 2 — Please delete the words “someone
on" after the words "presence of".

Page 5: :
o Under item 6, line 1 — Please replace the words “in a latex” with the words “of a latex”.

Page 6:
e Under item 13, line 2 — Please replace the number “20” with the word “twenty”.

» Under section Discomfort and Hazard - Please delete the sentence beginning with the words “You will be
exposed to".

Page 7;
« Under 2" paragraph, top of page, line 1 — Please replace the words "All subjects” with the word “You".
s Under 2™ paragraph, top of page, line 2 — Please replace the words “they bite, they" with the words “they
bite, you".
« Under 3™ paragraph, line 5 — Please add a comma after the words "a treated subject”.
» Under 3™ paragraph, line 11 — Please delete the word “your” after the words “the study site for”.

Page 8:

» Under section 4. Mosquito-borne disease, 2" paragraph, line 1 - Please delete the comma after the
wards "staff members”.

» Under section 4. Mosquito-borne disease, 2" paragraph, line 2 - Please delete the words "First-Aid-"
after the word "and”.

» Under section Financial Consideration, line 3 — Please add a period after the words "payment of $134"
and then delete the words “paid to you.”

» After section Costs — Please add a Blank Box with the words “This space intentionally left blank” in the
center of the box. There may only be 1" or less of space between the last line of the last paragraph on the
page and the footer. (Page 8 has 1-1/4" of space.)
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Page 9:
» Under section Benefits, 1st paragraph, line 1 — Please delete the sentence beginning with the words "The
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spensor, Avon Products, Inc. will gain”.

o Under section Benefits, 2™ paragraph, line 1 — Please replace the words "is also likely to” with the words
‘may”.

« Under section Benefits, 2" paragraph, line 2 - Please replace the words “a potentially important public
health pest.” with the words “a noxious pest.”

« Under section Alternative — Please rewrite this sentence as follows: “The only alternative is not to
participate.”

o After section Alternative - Please add a new section titled "NEW INFORMATION" and add the following
paragraph: “You will be informed verbally or in writing of any significant new findings discovered during the
course of this study which may influence your continued participation.”

s After the new seclion New Information - Please add a new section tifled Voluntary
Participation/Withdrawal and add the following new paragraph: “You may be withdrawn from the study
even if you want to continue. This could happen if (1) the study doctor believes it is in your best interest for
you to stop being in the study, (2) or if you do not follow instructions for the study, (3) or if the sponsor stops
the study for administrative or any other reasons.”

o Under section Questions, line 3 — Please replace the words “or related concerns,” with the words “or any
related concerns or complaints,”.

» After section Questions - Please add a new section titled “Research Participation Information™ and the
following paragraph:

*You can obtain information about participating in research studies from a number of sources.
Afeware:
o Center for Information and Study on Clinical Research Participation (CISCRP):

Www.Ciscrp.org

Food and Drug Administration (FDA); www fda.gov

Office for Human Research Protections (OHRP): www.hhs.goviohrp

National Institute of Health: clinical trials.gov

National Cancer Institute: www nci.nih,.gov

CenierWatch: www.centerwatch.com

Various large university websites

Various associations and societies concerned with specific diseases websites.”

o000 000

Page 10:
o Under section Consent - Please replace the words "Signature of Witness” with the words “Signature of

Person Obtaining Consent”. Then reformat to move the "Signature of Person Obtaining Consent” and
“Date” line o its own line below the Printed Name of Subject” line,

Please forward the revisions to our office as soon as possible. [f any of the revisions can not be made due to the
EPA, please just note as such in your cover letter. You may e-mail the revisions to me. If you have any
guestions, please call.

Thanks.

Karen Radcliffe
008-236-7735 (Office)
908-236-2027 (Fax)
kradcliffe@essexirb.com
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Nick Spero

From: “Nick Spera” <nspero@icrlab.com>

To: *Karen Radcliffe" <kradcliffe@essexirb.com>
Sent: Tuesday, February 19, 2008 5.03 PM

Subject: Re: Avon #E0580607001A117

Karen,
| will make the changes and send them tomorrow.

Thanks,
Nick

Nick C. Spero

Associate Director of Operations
ICR, Inc.

1330 Dillon Heights Ave.
Baltimore, MD 21228-1199
Phone (410)y747-4500

Fax (410) 747-4928
www.icrlab.com

—- Originat Message ---—

From: Karen Radcliffe

To: nsperc@ICRlab.com

Sent: Tuesday, February 19, 2008 2:37 PM
Subject: Avon #G0590607001A117

Hi Nick
The Amended Protocol (dated 2-8-08), reviewed by a full Board, was approved on February 18, 2008.

The Revised Consent Form (dated 2-8-08) was conditionally approved pending the following modifications:

Page 1:

o After Principal Investigator information and before Purpose of Study - Please add a new section title
“‘Introduction” and the following paragraph: "You are being asked to participate in a research study.
Before agreeing to participate in this study, it is important that you read this form. This form, calied an
informed consent document, describes the purpase, procedures, benefits, financial payment, risks and
discomforts of the study. It also describes the alternative procedures that are available to you and your
right not to participate or to withdraw from the study at any time. Please ask as many questions as you
need to so that you can decide whether you want {o be in the study. After reading this form and having all
questions answered, if you decide to participate, you should return this consent form to the study doctor's
office, sign this form on the last page, initial and date each prior page in the presence of the study staff.
You may refuse to participate in this study and this decision will not be held against you."

| Page 2.
e Under 1% paragraph, top of page, line 2 - Under 2™ paragraph, line 2 — Please delete the words
"someone on” after the words “presence of”.
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Page 5:
o tinder item 6, line 1 — Please replace the words “in a latex” with the words "of a latex”.

Page 6:
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e Underitem 13, line 2 — Please replace the number "20” with the word "twenty".
» Linder section Discomfort and Hazard - Please delete the sentence beginning with the words “You will
be exposed 0"

Page 7:
» Under 2™ paragraph, top of page, line 1 — Please replace the words "All subjects” with the word “You".
« Under 2™ paragraph, top of page, line 2 — Please replace the words “they bite, they" with the words "they
bite, you”.
 Under 3" paragraph, line 5§ — Please add a comma after the words "a treated subject”.
= Under 3™ paragraph, line 11 — Please delete the word “your” after the words “the study site for".

Page 8:

s Under section 4. Mosquito-borne disease, 2" paragraph, line 1 - Please delete the comma after the
waords "staff members”.

e Under section 4. Mosquito-borne disease, 2" paragraph, line 2 - Please delete the words “First-Aid-"
after the word “and”.

¢ Under section Financial Consideration, line 3 — Please add a period after the words "payment of $134”
and then delete the words "paid to you.”

« After section Costs — Please add a Blank Box with the words "This space intentionally left blank” in the
center of the box. There may only be 1° or less of space between the last line of the last paragraph on the
page and the footer. {Page 8 has 1-1/4" of space.)

Page 9:

« Under section Benefits, 1st paragraph, line 1 — Please delete the sentence beginning with the words "The
sponsor, Avon Products, Inc. will gain”.

o Under section Benefits, 2" paragraph, line 1 — Please replace the words "is also likely to" with the
words “may”.

» Under section Benefits, 2™ paragraph, line 2 — Please replace the words "a potentially important public
health pest.” with the words “a noxious pest.”

o Under section Alternative — Please rewrite this sentence as follows: “The only alternative is not to
participate.”

o After section Alternative - Please add a new section titled “NEW INFORMATION" and add the following
paragraph: “You will be informed verbally or in writing of any significant new findings discovered during
the course of this study which may influence your continued participation.”

s After the new section New Information - Please add a new section titled Voluntary
Participation/Withdrawal and add the following new paragraph. "You may be withdrawn from the study
even if you want to cantinue. This could happen if (1) the study doctor believes it is in your hest interest
for you to stop being in the study, (2) or if you do not follow instructions for the study, (3) or if the sponsor
stops the study for administrative or any other reasons.”

s Under section Questions, line 3 — Please replace the words "or related concerns,” with the words “or
any related concerns or complaints,”.

o After section Questions - Please add a new section titled "Research Participation Information” and the
following paragraph:

“You can obtain information about pariicipating in research studies from a number of sources.
A few are:

o Center for Information and Study on Clinical Research Participation (CISCRP):
www.ciscrp.org

Food and Drug Administration (FDA): www.fda.gov

Office for Human Research Protections (OHRP): www.hhs.gov/ohrp

National Institute of Health: clinical trials.gov

National Cancer Institute: www.nci.nih.gov

CenterWatch: www, centerwatch.com

Various large university websites

Various associations and societies concerned with specific diseases websites.

o0 0 ¢ 0 0 o0

Page 10:
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Page 3 of 3

= Under section Consent - Please replace the words “Signature of Witness” with the words "Signature of
Person Obtaining Consent". Then reformat to move the “Signature of Person Obtaining Consent” and
"Date” line to its own line below the Printed Name of Subject” line.

Please forward the revisions to our office as soon as possible. If any of the revisions can not be made due to
the EPA, please just note as such in your cover letter. You may e-mail the revisions ta me. If you have any
questions, please call.

Thanks.

Karen Radcliffe
908-236-7735 (Office)
908-236-2027 (Fax)
kradcliffe@essexirb.com
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Nick Spero

From: “Nick Spero” <nspero@icrlab.com>

To: "Karen Radcliffe” <kradcliffe@essexirb.com>
Sent: Wednesday, February 20, 2008 12:53 PM

Attach: ICD w changsswirbchangesaccepted2-20.doc
Subject: Revised ICD

Karen,

i have attached the revised |CD with all requested changes except the following one:

» Under section Benefits, 2" paragraph, line 2 — Please replace the words “a potentially important public
health pest.” with the words “a noxious pest.”

Tne EPA specifically cites "Public Health Pests" in their guidelines. To eliminate public health pests and
replace with a noxious pest would create problems.

| believe there is af least one inch at the bottom of each page between text and the end of the page, so | did
not add any "this space intentionally left blank” boxes.

Please let me know if this will create any issues with Essex.

Regards,

Nick

Nick C. Spero
Associate Director of Operations
ICR, Inc.
1330 Dillon Heights Ave.
Baltimore, MD 21228-1199
Phone (410)747-4500
Fax (410) 747-4928
www.icrlab.com

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

PAGE 26 0F &9 4/4{2008




Page 1 of |

Nick Spero

From: "Nick Spero" <nspero@icrlab.coms>

To: "Karen Radcliffe" <kradcliffe@essexirb.com>
Cc: <nspero@icrlab.com>

Sent; Wednesday, February 20, 2008 3:01 PM

Attach: to Karen ICD w changeswirbchangesaccepted2-20.doc
Subject:  try this one

Hello Karen,
1 made sure the ICD was saved as 97-2003 in Word. Please let us know if you still have problems with the
document.

Thanks,

Ellen

Nick C. Spero

Associate Director of Operations
ICR, Inc.

1330 Dillon Heights Ave.
Baltimore, MD 21228-1199
Phone (410)747-4500

Fax (410) 747-4928
www.icrlab.com
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Nick Spero

From: "Karen Radcliffe” <kradcliffe@essexirb.com>
To: <nspero@ICRlab.com>

Sent: Tuesday, February 26, 2008 11:18 AM

Attach: G05920607001A117 Consent 2-20-08 Stamped.pdf, Amend. 9 Apprv. Ltr. tif
Subject:  Avon #G0590607001A117 Amend. Approval

Hi Nick:

Attached is the Amendment # 8 Approval Letter and approved, stamped Revised Consent for the
G0590607001A117 study. The original, hard-copies will be sent to you via FedEx tonight. If you have any
quesiions, please call.

Thanks.

Karen Radcliffe
908-236-7735 (Office)
308-236-2027 (Fax)
kradcliffe@essexirb.com
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Nick Spero
From: "Nick Spero" <nspero@icrlab.com>
To: "Karen Radcliffe" <kradcliffe@essexirb.com>

Sent: Tuesday, February 26, 2008 2:12 PM
Subject: Re: Avon #G0590607001A117 Amend. Approval

Karen,
Thanks very much.

Robin for Nick

Nick C. Spero

Associate Director of Operations
ICR, Ine.

1330 Dillon Heights Ave.
Baltimore, MD 21228-1199
Phone (410)747-4500

Fax (410) 747-4928
www.icrlab.com

—- Original Message —-

From: Karen Radcliffe

To: nspero@ICRlab.com

Sent: Tuesday, February 26, 2008 10:18 AM
Subject: Avon #G0590607001A117 Amend. Approval

Hi Nick:

Attached is the Amendment # 9 Approval Letter and approved, stamped Revised Consent for the
G0590607001A117 study. The original, hard-copies will be sent to you via FedEx tonight. If you have any
questions, please call.

Thanks.

Karen Radcliffe
90(8-236-7735 (Office)
908-236-2027 (Fax)
kradcliffe@essexirb.com

-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

PAGE 29 O0F &9 4/4/2008




Page 1 of' |

Nick Spero

From: "Karen Radcliffe" <kradcliffe@essexirb.com>
To: <nspero@iCRIlab.com>

Sent: Thursday, March 06, 2008 12:32 PM

Attach: G0590607001A117 Stamped Protocol.tif, GO590607001A117 General Meeting Minutes 2-18-08 tif
Subject:  Avon #G0580607001A117

Hi Nick:

| apologize for not sending this to you yesterday. Attached is the approved, stamped Protocol cover page for the
Avon study. Also attached is the General Minuies with your Amendment listed. | will send cut the originals to you
in tonight's FedEx. If you have any questions, please call.

Thanks.

Karen Radcliffe
008-236-7735 {Office)
308-236-2027 (Fax)
kraddliffe@essexirh.com
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Nick Spero
From: "Nick Spero” <nspero@icriab.com>
To: "Karen Radcliffe” <kradcliffe@essexirb.com>
Sent: Thursday, March 06, 2008 1:20 PM
Subject: Re: Avon #G0590607001A117

Karen,

Thank you for your help.

Regards,

Nick

Nick C. Spero

Associate Director of Operations
ICR, Inc.

1330 Dillon Heights Ave.
Baltimore, MD 21228-1199
Phone (410)747-4500

Fax (410) 747-4928
www.icrlab.com

————— Original Message ~—

From: Karen Radclifie

To: nspero@ICRiab.com

Sent: Thursday, March 06, 2008 11:32 AM
Subject: Avon #G0590607001A117

Hi Nick:

| apologize far not sending this to you yesterday. Attached is the approved, stamped Protocol cover page for
the Avon study. Also attached is the General Minutes with your Amendment listed. | will send out the originals
to you in fonight's FedEx. If you have any questions, please call.

Thanks.

Karen Radcliffe
908-236-7735 (Office)
908-236-2027 (Fax)
kradcliffe@essexirb.com
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Independens Laboratory
Posticide Efffcacy Testing
Reguelarory Services

March 14, 2008

Chairman

Essex Institutional Review Board, Inc.
121 Main Street

Lebanon, NJ 08833-2162

Protocol # G0590667001A117 ICR Project # 0607-059-0157
Version Date February 8, 2008

Dear Dr. Lambert:
Please find enclosed a deviation page for the following protocol :

Protocol # GO590607001A117 ICR Project # 0607-059-0157
Version Date February 8, 2008.

This deviation did not impact the study or the test subjects.
Please acknowledge receipt of this deviation via email.

Thank you for your attention, and please do not hesitate to contact me by telephone at 410-747-
4500, by fax at 410-747-4928, or email address nspero(@icrlab.com if you have any questions.

Sinc\c{:li?ei};wJV
Niketas C. Spero

Principal Investigator

Enclosures
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Project Number:

Protocol Number:

ICR, INC
1330 Dillon Heights Avenue
Baltimore, MD 21228
Telephone: (410) 747-4500
Fax: (410) 747-4928

Protocol Deviation

0607-059-0157

GO0550607001A117

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

Sponsor: Avon Products, Incorporaled
Test Article(s): TA# 1001108-030
TA# 1004024010
GLP Compliance: 40 CFR 160
Deviation:
Impact On The Study: There is no impact on the study.

Submitted by:

DM Q}\/O I-13-08

Date

Acknowledged by QA: M - LQ; S / f ‘3/'3 '
d Date

Acknowledged by: @ﬂbfﬁ W pY 6/ 0%
Sponsor Representative Date
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RECEIVED

MAR 17 2008

March 14, 2008

Chalrman Essex institutional Review Board, Ing.

Essex Institutional Review Board, Inc.
121 Main Street
Lebanon, NJ 08833-2162

Protacot # GOS90607001A117 - ECR Projéct # 0607-059-0157
Version Date February 8, 2608

Dear Dy, Lamben:

Please find enclosed a deviation page for the following protacol :

Protocol # GO590607001A117 ICR Project # D607-059-0157
Version Date Februwry 8, 2008.

This deviation did not impact the study o the test subjects,
Please acknowledge receipt of this deviation via email.

Thark you for vour attention, and please do not hesitate {0 contact me by telephone at 410-747-
4500, by fax at 410-747-4928, or email address nspero@icrlab.com il you have any questians,

Sincerely,

PDbeLa, C-

Niketas C. Spero
Principal Investigatcr

Enclosures
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ICR, INC
1330 Dillon Heights Avenue
Baltimore, MD 21228
Telephone: (418) 747-4500
Fax: (410) 7474928

Protoco} Deviation RE C E SVE Q

B

Project Number: 0607-059-0157 MAR 17 200

__ Protocol Number: ... .. GOS90607001A117 o Essex!nsmutmna}SgwewBaard.lnc.
Spogsor: __ __ Avon Products, igcorporated

Test Axticle(s): TA#1001108-030

_TA# 1004024-019

GLP Compliance: 40 CFR 160

Deviation: The protocol states that subjacts will be reated in pairs and the
treamment time will be when the application of the second rest
article begins. However, six subjects were treated sequentatly and
the treaiment tme wes recorded when the application of the secand
test article began. This was done to ninimize confusion among
weated subjects regerding when they were required 10 enter the
insectary for the next half hourly exposure to mosquitoes.

Impact On The Study; There is no tmpact on the stidy.
Submitted by: M& z ~13 .@%
Date
Acknowledged by QA M 1_@‘: 3 / fﬁ! 34
d Date

Acknowledged hy: @i‘m W §z 6/ 0%

Sponsor Representative Dare

-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

C 9460 9 PABE 3D 0F 49 P97 80T L1




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

s

Essex Institutional Review Board, Inc.

121 Main Street e Lebanon, New Jersey 08833
Telephone (908) 236-7735 = Fax (808) 236-2027
www.essexirb.com
February 19, 2008

On February 18, 2008, the Board met at 121 Main Street, Lebanon, NJ 08833 at 4:.00 p.m. Board members
present. Glenn P. Lambert, MD {Chairman) Nancy Maulding and Thomas G. McElrath, MD. Alternate
Board Members: John Castro (Alternate for Philip B. Carr-Jones) and Harry M. Woske, MD (Alternate for
Loretta P. Szczepanski, RN). The following individuals were also present to take minuies: Karen Radcliffe
Glenn P. Lambert, MD, FAAP chaired the meeting.

Glenn P. Lambert, MD called the meeting o order at 4:.00 p.m.

Old Business ‘

Investigator 483 Reports received during the previous week were made available for Board review and
discussion. Observations of the FDA inspection and the response of the principal investigator were assessed.
The Board recommended approval of the investigator(s) to continue to conduct the study [or to be eligible to
conduct future studies].

Other agenda items: periodic reviews/extension requests, increased enrollment requests, final reporis,
amendments (no risk changes), expedited reviews, periodic protocol reviews, study site approvals, site
closures, complaints from participants, consideration of local ethical standards, and safety repcris were
presented with the recommendations by the Chairman. There being no further guestions, approvals were
granted in accordance with the Chairman's recommendations.

CGlenn P. Lambert, MD reported to the Board the following Expedited Reviews for the week ending on
February 18, 2008:

s Other Study Sponsors & Number Omitted
The following studies were granted Periodic Protocol Review approval by the Board on February 18, 2008:
¢ Other Study Sponsors & Number Omiited
The following Protocol Amendments were granted approval by the Board on February 18, 2068:
¢ Avon Preducts, Inc. (G0590607001A117)
e Other Study Sponsors & Number Omitted
Glenn P. Lambert, MD reported to the Board the following Site Approvals for the week ending on February
18, 2008:
¢ Other Study Sponsors & Number Omitted

The following Conflict of Interest Statements made by the following Investigators were granted approval by
the Board on February 18, 2008: '

« Other Investigators, Study Sponsors & Number Omitted
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Page 20f 2

New Business

NO NEW BUSINESS THIS WEEK

Motion was called to approve or conditionally approve the studies. There being no further discussion the roll
was called. Motion carried. All meeting votes were unanimous with a vote of 5:0 with a sustained quorum.

There were no controverted issues and there was no conflict of interest for any of the Board members in
attendance. Approvals will be for one year from date of site notification.

The meeting adjourned at 5:20 pm.

) 2-11-08
Karen Radcliffe 2-19-08

6/2@«.4«/{ 2 17-0F
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Essex Institutional Review Board, Inc.

121 Main Street ¢ Lebanon, New Jersey 08833
Teiephone (908} 236-7735 « Fax (808} 236-2027
www.essexirb.com

MENBERS

Philip B. Carr-Jones, M Div Loretta P. Szczepanski, RN Glenn P. Lambert, MD, FAAP

Episcopal Priest EIRB Vice-Chairperson EIRB Chairman
Registered Nurse Pediatrician
Tom Ollis, R Ph Thomas G. McElrath, MD Deborah A. Timmerman
EIRB Vice-Chairman Obstetrician/Gynecologist Office Administrator
Pharmacist
Nancy Maulding
Mathematician

ALTERNATE MEMBERS

John Castro Sandra S. Sullivan, OTR Louise M. Dougherty, RN
Engineer/Airline Pilot Occupational Therapist- Registered Nurse
Jorshinelle T. Sonza, PhD  Vassie C. Ware, PhD Harry M. Woske, MD
Playwright/Writer Molecular Biologist Cardiologist

James L. Harris
Chemist/Business Manager

9/2007
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Essex Institutional Review Board, Inc.
121 Main Strest « Lebanon, New Jersey 0B8B33

Telephone (908) 236-7735 = Fax (808) 236-2027
www.essexirb.com

Ellen Quinn

Associate Director, Admnnstraﬁon
Insect Control & Research, Inc.
1330 Dillon Heights Avenue
Baltimore, MD 21228

Re: Essex IRB Members
Dear Ellen:

Per your réquest for the profiles of the members of the Essex IRB, I enclose the following
information:

Members:

Glenn P. Lambert, MD, FAAP: BS; Chairman; Board-Certified in Pediatrics, 29
years of IRB experience, full-time employee for 7 years

Loretta P. Szczepanski, RN; Vice-Chairperson; BSN, MA/Administration, CNA,
Registered Nurse; retired Director of Patient Care Services Hunterdon Medical
Center; 5 years on Board

Philip B. Carr-Jones, BA, M Div; Episcopal Priest; 14 years on Board

Deborah A. Timmerman: HS degree: homemalker, booldcetaperlsecretary/ofﬁce
manager; 13 years on Board

Tom Ollis, R Ph; BS, MA of Administrative Science; hospital pharmacist;. 5 years
on Board

Thomas G. McElrath, MD, FACOG; Ob/Gyn specialist; 3 years on Board
Nancy Maulding, BS, MAT; Professor of Mathematics; 2 yearé on Board
Alternate Members:

Louise M. Dougherty, RN, BSN, MS in Education; Public Health Nurse; 5 years
on Board

e - -~ John-Gastre, BS-Engineering; Airline-Pilot; 2-years.on Board
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Sandra S, Sullivan, OTR, BS; Occupational Therapist; 2 years on Baord

Jorshinelle T. Sonza, PhD; Playwright and author; BA, MA, PhD in English and
Comparative Literature; 4 years on Board

Vassie C. Ware, PhD, BA, MPhil; Professor of Molecular Biclogy, Lehigh
University; 6 years on Board

Harry M., Woske, MD; FACC, FACP; AB; Cardiologist; 5 years on Board
James L. Harris, BS, MBA,; Chemist/Business Manager; 1 year on Board

William C. Waggoner, PhDD, FAACT, AB, MS; Toxicologist, medical ethicist,
CEQ/President of Essex IRB; Board chairman from 1981 to 1999; on Board as an
ex officio member for 3 years

Other than the Chairman and Dr. Waggoner, no Board member is an employee of Essex
IRB. Dr. Waggoner is the principal stockholder/ owner of Essex IRB and does not
participate in the review and approval of any studies. One member has an equity holding
in one pharmaceutical company that requirés her to be recused from any deliberations
concerning trials submitted by thai sponsor.

Essex IRB has established and follows writien procedures for conducting its initial and
continuing review of research and for reporting its findings, recommendations and
actions {o the investigator and the mstitution.

If there is any additional information you need, please let me know.
Thank you for using Essex IRB for your studies.

Sincerely,

Glenn P, Lambert, MD, FAAP
Chairman
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Independens Laboratory
Pesticide Efficacy Testing
Regulatory Services

March 18, 2007

Subject: Follow-up call to test subjects from the following repellent study:

PROTOCOL NUMBER: G05%90607001A117

PROJECT NUMBER: 0607-059-0157

STUDY TITLE

EVALUATION OF THE EFFICACY OF PERSONAL REPELLENTS
AGAINST MOSQUITOES IN THE LABORATORY

All test subjects were contacted within two weeks of the conduct of the study to see I
they experienced any adverse effects related to this study. None of the test subjects
indicated that they had any adverse effects from participating in the study.

Ok Che

Niketas C. Spero
Study Director
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Jowrnal of the Amerivan Mosguite Control Association, 15(33348-355, 1999
Copyright © 1999 by the American Muosquite Control Association, Tne.

VARIATION IN THE PROTECTION PERIODS OF REPELLENTS ON
INDIVIDUAL HUMAN SUBJECTS: AN ANALYTICAL REVIEW!

L. C. RUTLEDGE? ann R, K, GUPTA?!

ABSTRACT. Mosquito repellent test data From the [itersture were anslyzed to estimile mean protection
periods and umang-subjeets standurd deviations, Standard devistions were o linear fanetion of the means, Num-
bers of subjects needed to detenine menn protection periads of 1-8 h with eontidence lmits of 0.5, L{}, 1.5,
and 2,0 hat the 94 and 95% levels ol conlidence were compated from regression values ol the stundard devindion,
and o tuble of sample sizes was constructed for ase in planning repellent tests,

KEY WORDS Repelients, inseet repellents, mosquito repellents

INTRODUCTION

Wadiley (1946) reporfed that 5 subjects differed
significantly in periods of protection obtained [rom
6 repellents in tests against Aedes aegypri (L.). The
among-subjects standard deviation was 2.0 h. How-
ever, review of the [iternture shows that the among-
subjects standard devintion dilTers nmong studies.
This is to be expected, because sample standard
deviations are themselves variable, with the stan-
dard -error of a sample standard deviation {rom o
normal population being o/V(2n).

Because the size of swmple needed to estimate
the mean of a normal population with a specified
depree of precision at o specified level of confi-
dence is determined by the standard deviation, it is
desiruble to estimute the among-subjects standard
deviation of protection periods as accurately as pos-
sible for efficient planning ol repellent tests,

The present study analyzed data from previous
studies {o estimate mean protection periods and
among-subjects standard deviations, The estimates
50 obtained were [urthier analyzed to estimate the
numbers ol subjects needed {or sclected degrees of
precision and levels of confidence in the determi-
nation of protection periods,

MATERIALS AND METHODS

Computation af meany and standard deviations:
Twenty-twa estimules of mean and standard devi-
wtion were obtained from 19 source studies (Table
[). Relevant parameters of the data analyzed are
given in Table 2. Because the data reported and the
experimental designs employed in the source stud-
fes were variable, methods of compulntion em-
ployed in the study will be described here in gen-

! Opiniong ind assertions herein should not be con-
strued as official or ng reflecting the views of the Depart-
ment of the Army or the Departiment of Defense, Use of
trde nnmes does nat imply oflicinl endorsement or ap-
proval of the products named,

11 Circle Way, Mill Valley, CA 949413420,

THLS. Army Medical Rescarch & Muderiel Command,
ATTN; MCMR-MSI, 504 Seont Street, Fort Detvick, MDD
217025012,

X8

eral terms only, Sp:_cilicc of the methods emp[oycd
are documented in the Appendix.

Walker and Lev (1953) provided fmmu].ls for
computing the mean of a total group, sum of
squares among groups, and sums of squares within
groups, when only group means, number ol cases,
nnd varianee or standard deviation ure given, Fislier
nnd Yates (1963) provided formulas and tbles for
estimating the standard deviation from the range
and sample size. Langley (1970) provided formulas
for combining means or standard deviations of ran-
dom samples ol the same statistical population.
Mandel (1984) provided [ormuolas for pooling the
means of samples having dilferent standard devia-
tions or the standard devialions of samples having
different means, In most cases, these formulas and
tables were sulficient lor purposes of the study.

Protection period is defined as the period be-
tween the time of application of the repellent and
the time ol occurrence of u speciflicd end puint,
commonly the [st or 2nd observed - bite. It the tes1
is terminated before the end point is reached, the
resull s reported as an inequality (e.g., =120 or
1204 min). Although the standard deviation can
not be compuied Irom datn containing incqunlitics
{Rutledge 1988), deletion ol the inequalitics intro-
duces bias, becnuse the values deleted are larger
than those retained. Therelore, in the present study,
repellents for which inecqualitics were reported were
excluded from analysis, Repellents having long
predection periods may be. correspondingly under
represented,

Because each source study was unique and nuiy
or may nol huve common [actors with any other,
mean protection perjods were computed as the
means of the observed protection periods, withoul
adjustment for specific fnctors or varisbles operat-
ing in the source study. Protection periods and stan-
dard deviations reporied in minutes were converted
to hours [or comparative purposces.

Te simplily compuiations, among-subjects stan-
dard deviations were computed without adjustment
for correlntion of mesns and standnrd deviations
within source studies. This approximation exagper-
ates the estimate of among-subjects standard devi-
ation, although vaciation Within studies is usually
smaller than variption among studies, The bias is
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20
21
22

' ldemtifiex correspandis

conservalive in the:
timate of the amo
and leads to a larger
Jjects required,

The number of
source studics was |
as lo whether the sz

Refer- State
enee no.' coun{
[ Florida
2 Florida
k| Muluys
q Punraimi
5 Alugkn:
6 Indin
7 FFlorid
] Floridi
9 Maryla|
10 Flaridu)
11 Flm'idn‘é
12 Texos |
I3 Mulny-.g
4 Florida ;
15 Culilorin
6 Argcn!i:§
17 Californ|

18 Frunce
9 Florida |
24 Cauliforn
2l ulilarn
22 Culiforn

' See corresponding entey i
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Tuble L Sources of the data analyzced,

Relerence

ny,? Clitation Datar anilyzed
i Gilbert et al, (19066) Tuble |, men
2 Gilbert et al, (1960) Table 1, wamen
3 Traub and Elisberg (1962) Tuble 3, repellent M-2020
4 Allnun (19649) Tubles | -3
3 Applewhite and Smith (19540} Taldes T and 2
G Pua et al. (1996) Page 407
7 Gouck and Bowman (1959) Talle 3
4 Smith e al. (1963) Tables 5-9, I'f. 12, 15,19
9 Pijoun et al. (1940) Table

in Sclueck and Swith (1977) Table 2, Scries |

I Travis (1950) Tuble !

12 Whiltcmiore ¢t al, (1961} Tahle 2

13 Trauly and Blisberg (1962) Table 3, dect

id Wadley (1946) Pape 31

15 Spencer et al, (1977) Table |

IG Wicsnuun and Lotmar ([949) Table |

17 Spencer et al, {[976) Table 3

[} Wiesmunn and Lotmar (1949) Page 2049

9 Spencer and Akers (1976) Table 1

20 Rictschel amcd Spencer (1975) Table

21 Skimer et al, (1977) Table 1

22 Reifenrath and Akers (1981 Table 2

identifics corresponding entries in Tables 2 anek 3 anel the Appendix.

conservative in the sense that it maximizes the es-
timate of the among-subjects standard devialion
and leads 1o a larger estimale of the number of sub-

Jjeets required,

The number ol subjects employed in certain
source studies was unclear becnuse of uncertainly
as lo whether the same or different subjects were

cmployed in tests conducted at difTerent times and
places, In such cascs, the number of subjects was
taken to be the minimwm number needed (o account
for the data analyzed. This approach is conservative
in the sense that it maximizes the cstimate ol the
munong-subjects standard deviation.

Wheic the source study repotted observed or

Tuble 2. Relevant paramet

ors of the data anilyzed,

Refler- State ar Musguite Test Test
cnee no' country Sctting species msterials subyjectls
I Fluorida Laboralory 1 I 50
2 Florida Laboratory | 1 50
3 Maluysia Field 3 [ 10
d Pansnia Field | 2 5
5 Alaski Field 4 13 9
{] India Labormory 1 | 5
7 Flarida Luboratory 1 3 3
8 Florida Luborstory i 3 8
9 Maryland Laboralory I 2 3
10 Florida Ficld i 2 5
it Florida Laboratory and licld ! 12 G
12 Texas Field i p if
13 Mulaysia Ficld 3 | 10
14 Flarida Laboratory i 6 5
15 Culilornis Laborutlory I 4 8
£¢) Argenting Ficld 8 2 8
17 Culifornia Laboratory I 7 16
) France Field 2z | 6
19 Florida Field 1 3 4
20 Californin Luboratory 1 | 16
21 Culifornia Luboralory 1 f i1
22 Calilornia Fietd | 2 4
! See corresponding entry in Tuble 1 fus identiflention of sourge study.
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Table 3. Mean protection periods and standaed 4.5 4 o a
devintions, 4.0 4 o
Stundnrd = 3.5+
Reference Mean deviation = 30

no,’ [i}] () _':% 25.

[ 0.48 0.65 & 204

3 0.65 0.52 B .

3 1.06 0.21 g7

4 1.06 .59 P §.0 S

5 1.38 0,94 0.5 -

[¢] 1.40 (.40

7 2.14 297 0.0+ T 1 T T T T T T T 1
8 2.20 3.09 [ 2 a3 4 5 6 7 8 9
9 271 0.51 Mean Protection Pariod (hr)

7

;(IJ 35; ‘?:)g Fig. 1. Linenr regression of standard deviations on
1 '3"” (,'44 mean protection periods: ¥ = (L3705 -+ (0.3596X.

i3 398 1L71

€ .« UL . . .

:‘5‘ ;_;‘.; .],;i pression were lested for oullying observations by
15 550 5:77 Grubb's test {Dunn and Clark 1974).

17 5.7 2.55 Sampling talle: A table was constructed to pro-..
18 5,72 0.85 vide numbers ol subjects needed to delermine pro-
1y 6.37 1.84 tection periods of 1-8 h with confidence limits ol
20 6.45 t.69 +0.5, 1.0, 1.5, and 2.0 h at the 99 and 95% levels
2}} 6.93 4.41 .of confidence, Estimates of required sample sizes
22 8.50 4.40 were compuied (rom the standard devintion as de-

! See corresponting entey in Tabtle B lor identilication of sosrce
steedy.

mean profection periods obtained on individual
subjects, the among-subjects mean square was
computed by analysis of variance, and the standard
deviation was obtained ns the syuare root of the
among-subjects mean square. One-way, 2-way, or
aother conventional statistical designs were em-
ployed where possible,

Muliivariate methods were employed o analyze
dnta compifed from disparate experiments on the
same subjects and to analyze dala from experiments
with asymeltrical structure andfor missing or cx-
cluded observations. Because order of effects is im-
portant in multivariate statistical analyses (Mead
1990), cffects attributable to subjects were given
priority over ether {actors. This approach is con-
servalive in the sense that it maximizes the estimate
of the among-subjects standard deviation.

Where the source study reporied among-subjects
ranges and/or standard deviations of protection pe-
riods separately for 2 or more fesis, the combined
standard devidion was computed as described by
Mandel (1984} [rom pooled sums of squares ob-
tained by back-calculation from the among-subjects
ranges or standard deviations (Fisher and Yides
1963, Mandel 1984).

Analvsis of means and standard deviations: A
linear regression of standard deviations on mean
protection periods was computed. In computing the
regression, observations were weighted by the
number of subjects tested, as shown in Table 2.
Means, standard devimtions, and residuals [rom re-

scribed by Martin and Bateson (1993).

RIESULTS AND DISCUSSION
Means and standard deviations

Mean prolection periods computed from the data
identified in Table | ranged from 0.48 h (dala of
Gilber et o, 1966) to B.50 h (datn ol Reilenrath
nnd Akers 1981} {Table 3). The extreme values
were not signilicant by Grubb's test for outliers (7
= 1419, 7, = 2.092, n = 22, P > 0.05).

Standard  devimions computed {rom the data
identified in Table | ranged from 0.21 h (data of
Traub and Elisberg 1962) to 4.41 h (dota ol Skinner
et al, 1977) (Table 3). The extreme values were nol
significant by Grubb's test for outliers (T, = L.114,
Ty = 1905, n = 22, P > 0.05).

Analysis
The linear regression ol stundard deviations on
mean prolection periods was
Y = .0.3705 + (0,3596X,

where ¥ is the standard devintion and X is the mean
protection period (Fig, 1) The residuals from re-
gression ranged from ~ 1,58 h (datn of Wiesmann
aned Lotmar 1949) 1o -#2.52 h (datn of Travis 1950),
The extremie values were nol significant by Grubb's
test for outlicrs (7, = 1461, 1, = 2,200, n = 22,
£ > 0.05).

The coeflicient of correlation was significant (-
= 0,60, df = 20, P < 0.05). The cocllicient of
determination (#* = 0.31) indicated that 51% of the
observed varintion in the standard deviations was

PAGE 44 DF 49

Surramair 1999

attributable 1o variation
The remaining variation
ation in species, climate
and methods, and othe
the respective source sk

Note added in reviyic
anonymous reviewer (R
lyses were perflormed 1o
lacale (state/country) ¢
(Tauble 2) on protectior
Neither factor was sigai
analysis (F = 0.65, df
313, df =29, P >00

The original version
square tests for goodnes
tributions of mieans, sta
uals to the normal dis|
1980). Values of ! were
(x*=095,dr=3, F>
dl =3, P > 0.05 for star
df = 3, P> 0.05 for re

However, Reviewer |
of standard deviations -
normal in a computer s
mogorov—Smirnov test,
and the plet ol order sia
Box—Cox analysis, Revi
using a logarithmic tran
deviations, concluding t
obtained] were not too d

Table 4. Numbers of sub

Suundard:

Protection
periad devition?

th) {13]
I 0.73
2 [.09
3 1,43
4 LRI
5 2,17
0O 2.53
7 3.89
8 3.25
I 0.73
2 1.0
a 145
o 1.81
5 2,47
{] 2.53
7 2.89
H 1.25

' Mumbers of subjeets were cot
Tuer b the eritical vilue of the cif
T atlached by the estimate, and
tMartin and Baeson 1993, Re
Frictiomuk, »

* Sandard devintions were coid
is the mean protection poriod (4
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extreme valucs were not
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wicated that 519% of the
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altributable to variation in mean prolection periods.
The remaining vartation can be attributed o vari-
ation in specics, climale, scuson, weather, materials
and methods, and other variables associated with
the respective source studies (Table 2).

Nate added i revision: Al the suggestion of an
anonymous reviewer {Reviewer 1), additional ana-

lyses were performed o determine i the effects of

locale (statefcountry) or selting (laboratory/licld)
(Table 2) on prolection perivds were significant,
Neiher Tactor was slgnilicant when included in the
analysis (F = 0.65, dl = 99, 7 > 005 and FF =
313, dF = 2,9, P > 0.05, respectively).

The original version of this paper included chi-
square tests for goodness of fit of the observed dis-
tributions of’ means, standard deviations and resid-
uvals o the normal distribution (Steel and Torvic
19807, Values of ¥* were nol statistically significant
{(x' =095 dI= 3, P > 0.05 for mcans; x* = 7,15,
di = 3, P > 0.05 lor standard devintions; x* = 4.65,
df = 3, P > (.05 for residuals).

However, Reviewer | found that the distribution
ol stundard deviations differed signilicantly {rom
normal in oo competdr simudation and by the Kol-
mogorov-Smirnoyv (esl, the Box-Cox procedure,
and the plot of order stalistics. On the basis of the
Box-Cox analysis, Reviewer | reanalyzed the data
using a logarithmic transformation of the standard
deviations, concluding that “the sample sizes {so
obtained] were not toa differen! {{rom those of Ta-

Tuble 4.

bie 4], so that the extra cfTort was not overly [ruitful
and the interpretation of the simpler model was
lost.*

Stmilarly, an in-house reviewer (Reviewer 3)
found thit the distribution ol standard deviations
differed significantly from normal by the Aader-
son=Uarling test, On ks basis, Reviewer 3 fitted a
guadratic (2nd degree polynomial) curve to the
data, cancluding that “'the fitted values Jor slandard
devintion based on quadratic 11 ta the smoothed
data show[ed] litde difference | rom those based on
lincar regression| through 7 Iy of protection].”

In an additional analysis, Reviewer 3 grouped
source studics with similar mean profection periods
ter conmpute the bias ceron pure crron, and I ovalue
for fack of 6t (Draper and Smith 1981). Becausc
the value ol F was nol statistically significant, Re-
vicwer 3 concluded that the F oiest for lack of fit
provided no reason 1o doult the adequacy of the
lincar regression modcl.

According to Draper and Sraith (1981), the ratio
of the F value Tor regression to the tabulated value
must be =4 for the regression to be uselul, as op-
posed lo being merely significant, Reviewer 3
found that this ralio was 4,75 in the present study
and concluded that’the regression model was use-
ful. In this connection, Martin and Baleson (1993)
hiave suggested that the correlation observed in the
study (r = 0.60) can be interprefed us moderale,

Numbers of s::h]cus needed to determine profection pmm]-. ol -8 I with conlidence Hmits of £0.5~2,0

b oot the 99 and 95% levels of conlidence,)

Protection Standard
periad deviation?
(m (h) D=05h H=1.0nh D=15h D=20nh
a = (L0
I 0.73 4] 4 2 i
2 1.0Y a2 4 4 2
3 .45 506 14 7 4
B 1.81 87 22 1Y [¢]
5 2,17 125 i2 14 4
K¢ 2.53 170 43 19 11
7 2,39 222 56 25 14
b 3.25 280 70 32 18
o = {105
1 .73 9 3 | 1
2 1.0g 19 5 3 2
3 145 33 Y 4 3
4 181 51 13 : 6 4
5 2,17 73 I 4 3
6 2.53 94 25 I 7
7 2.89 129 i3 15 4
4 3.25 163 41 19 Il

* Numbers of subjeets were computed from (e Tormmshi: 1 = (52,2002 where s (e swaber of suhjeets, s Bs the stindaid deviation,
fo 15 the eriticul vidue of the cunwlative normal virlable @m0 the of2 level of signifleance, « is the level of sttistical signilicance o
he atinchert (0 the estimate, ord 22 s the moximom acceptable difference hetween e sample wean and the e (gopulaion) mean
tMartin wnd Bateson 1993}, Results of computution were taunded 6o abe next higher integes, as the munber of subjects cinnot be

fragtionml,

! Standard devistions were compuied from the regression equation ¥ = 03705 4 035968, where P is the standand devintton and X

is e s protection peciod (see text)
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indicating # substantial relationship of means and
standard deviations.

In a {urther analysis, Reviewer 3 identified ob-

servations 1 and 2 as particularly influential and
reanalyzed the data with those observations deleted
te delermine their elfect on the conclusions of the
study. Reviewer 3 concluded that “The prediction
equation was hardly aliered by deleting these two
observations, but the .. ratio of F values {ell ..,
to 1.9." Beeause neither the X vatues (0.48 and
0.65, respectively) nor the ¥ values (0.65 and 0.52,
respectively) ol observations 1 and 2 were signili-
cant outliers (sce above), we supggest that the rela-
tively large influence of observations 1 and 2 re-
flects the relatively farge weights assigned 1o those
observations in the regression analysis (Table 2).

Our decision to retain the original (linear regres-
sion) analysis was bascd on several considerations,
In our opinion, a point exists beyond which increas-
ingly refined and sophisticated statistical analyscs
yicld diminishing returns in (erms of elarity and
credibility of presentation. Many phenomena resull
in data distributed «in 2 manner sufficiently normal
to provide the busis of theory in biology and other
ficlds of application {Steel and Torrie 1980). In the
present case, neither Jogarithmic transformation
(Reviewer 1) nor quadratic curve [itting (Reviewer
3) materially changed the outcome of the analysis,
Testing for fuck of fif, uselul regression, and influ-
ential observitions (Reviewer 3) tended fo support
the linear regression maodel,

Samipling table

Because the among-subjects stundurd deviation of
protection periods is o function of the mean, it is nec-
essary to know an approgimate vilue of the mean (o
compuie the number of subjects needed 1o delermine
the mean precisely, This requirement for iadvance
knowledge ol the parimeter 1o be estimated is com-
non in repellent studies (Rutledge et al. 1989) and in
bioassay stuclies in general (Finney 1978).

Table 4 provides estimated among-subjects stan-
dard deviatiens [or mean protection periods of 1-8
h and the corresponding numbers of subjects need-
ed to determine the mean protection period with
coniidence limits of 0.5, 1.0, 1.5, and 2.0 h at the
99 and 95% levels of conlidence. Given the uncer-
tainty in the standard deviations rom which (he
sample sizes were derived, the values shown should
be regarded as puidelines only. However, uncer-
taintics in the source studies were inlerpreted con-
servatively (see the Materials and Methods section
and the Appendix), and we believe that the values
given will be found useful in practice.

This paper is the 1st published attempt to deter-
mine the number of subjects needed in repellent
iests. Additional research iy needed to refine and
extend Table 4, taking inlo account variation in spe-
cies, climate, season, weather, malerials and meth-
ods, and other viviables present in repellent Llests,
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APPPENDIX

This Appendix documents the mcthods used in
computing the means and standard deviations
shown in Table 3 lrom the data identified in Table
[. The information provided is not essential for un-
derstanding the body of the report. Seetion pumbers
of the Appendix correspond wilth the refercnce
numbers of Tables 1-3. Symbols and terms follow
Steel and Torric (1980). The terms “mean square™
and "variance™ are equivalent,

Methods of computing mcans from data that do
not include the obscrved values were described by
Walker and Lev (1933) and Langley (1970) and
will not be repeated here, For brevity, the methods
described for computing among-subjects standard
deviations arc considercd complete when the vari-
ance attributable to subjects is obtained, with fur-
ther computation of the standard deviation as the
square rool of the variance being undersiood,

Where source studies reporied among-subjecls
ranges and/or standard devialions of protection pe-
riods separately {or 2 or more lests, the combined
standard deviation was computed as described by
Mandecl (1984} from pooled sums of squarcs ob-
tained by back-calculation from the among-subjects
ranges or standard deviations (Fisher and Yales
1963, Mandel 1984}, For brevity, this procedure is
referred (o as “pooling.”

1} Gilbert et al. (1966, Table I, men) reported
the aimong-subjects range of means of 4 “readings”
ol the proteciion period of deet on 50 men in lests
against Ae. acgypti. The standard devialion corre-
sponding 1o the stated range was obtained [rom Ta-
ble XX of Fisher and Yates (1963) and multiplicd
by V4 (o obtain the among-subjects standard de-
vistion on a per-observation basis (Steel and Torrie
1980:142).

2} Gilbert el al. (1966, Table I, women) reported
the ameng-subjects range of means of 4 “readings”
ol the protection period of dect on 50 women in tests
against Ae. aepypri. The among-subjects standard
deviation was obitained us described in Section 1.

3 Traub and Clisberp (1962, Table 3, repellent
M-2020) reported among-subjects standard  devia-
Lions obtained in 6 determinations of the protection
period of repellent M-2020 on 10 subjects in tests
against a natural association of mosquitoes in Ma-
laysia, The 6 standard deviations were pooled to
oblain the combined mmong-subjects standard de-
viation,

4) Altman (1969, Tables 1-3) reported the ob-
served protection perfods of virious concentrations
of & repellents on § subjects in-tests against Anoph-
eley albimanny Wiedemann in Panama, The present
anadysis was limited to 50% N N-dicthylbenzene- ¢
sulfenamide (Table 1: 2 subjects, | replication) and -
25% dimethyl plithalate (Table 3: 4 subjects, 2 rep-
lications), because certain tests of the other repel-
lents were terminated belore completion.,

The among-subjects mean square was estimated
by multivariate stalistical analysis, The model em-
ployed in the analysis included the response vari-
able, PROTECTION PERIOQD (quantitative), and 2
cxplanatory variables, SUBJECT (qualitative) and
REPELLENT ({qualitative). SUBJECT included 5
classcs: subfects PB, RA, VA, VB, and WL. RE-
PELLENT inchuded 2 classes: 30% N N-dicthyl-
benzenesullonamide and 25% dimethyl phthaiate.

5) Applewhite and Smith (1950, Tables | and 2)
determined the protection periods of 10 repellents
on 9 subjeccts in tests against natural associations of
mosquitoes at Anchorage (Junc 29-luly3, 1948)
and Big Dclta (July 8-12), Alaska. Six of the 10
repellents were retested on 5 subjects at Big Delta
(July 16— 8), and one of the ¢ was retesicd in com-
parison with 3 additional repelients on 3 subjects
at Big Delta and Eilsen Field (July 16-18), In each
case, cach repellent was tested once on each sub-
jeet, and the among-subjects range of protection pe-
ricds was reported.
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For purposes of analysis, # was assumed that 9
subjects were cmployed in (he testy and that groups
of 3 and 5 subjects were chosen at random [rom
the 9 for the July 16-18 tests, Data from lests of 3
repellents ot Anchorage were excluded {rom anal-
ysis, beeause cerlain tests of these repellents at that
location were terminated before completion. Stan-
dard deviations corresponding to the remmining
among-subyjects ringes were obtained from Table
XX of Fisher und Yates (1963} and pooled to obtain
the combined nmong-subjects standard deviation.

6) Dua et al. (1996:407) reported the among-sub-
jects standard deviation of protection periods of an
extract of llowers of Lamtana camara (Verbena-
ceae) on 5 subjects in tests against Aedes albopictus
{Skuse). No additional analysis was needed in this
case.

7) Gouck and Bowman (1959, Table 3) reported
subject means obtained in 4 determinations of the
protection periods of 3 repellents on 3 subjects in
tests against Ae. aegypti, Subject means were con-
verted o tofals, and the among-subjects mean
scquare was obtained as in the analysis ol variance.

8) Smith et ol. (1963, Tables 5-9, 11, 12, 15, 19)
reported mean profeclion periods ol varying doses
of 3 repellents on 8 subjects in fests against Ae.
aegypri under varying experimental conditions,

The among-subjects mean square was estimated
by multivariste statistical unalysis. The model em-
ployed in the analysis included the response vari-
able, PROTECTION PERIOD (quantitative), and 5
explanatory variables, DOSE (quuntitative), SUB-
JECT (qualitative), REPELLENT (qualitative),
END POINT (qualitative), and SKIN TREAT-
MENT (qualitative). SUBIJECT included 8 classes:
subjects A~H. REPELLENT included 3 classes: di-
methy] phthalate, ethy! hexanediol, and deet. END
POINT included 2 clusses: the [st bite and the Sih
bite. SKIN TREATMENT included 4 classes:
sweualed (Table 5), disinfecied (Table 6), shaved
{Table 5), and normal.

In the source study, doses were reported in terms
of concentration (%) and volume {nl} of material
applied per forearm (Table 5), weight (g) of maic-
rial applied per forearm (Table 6), or weight (ing)
ol material applied per unit wrea (in?) of lorcarm
(Tubles 7-9, 11, 12, 15, 19, In the present study,
doses were converted o mp/em?® using appropriate
conversion factors and the surface areas ol the fore-
arms of the subjects as given in Table | of Smith
et al, (1963), Because protection periods are pro-
portional to the logarithm ol the dose applied (Rut-
ledge ct al, 1989), vaiues of DOSE were entered o
log mgfem?.

Means reported in the source study were based
on | (Tables 6, 7, 9, 12), 2 (Tablc [5), 4 (Tables 5,
i1, 19}, or 6 {Tabic 8) repetitiony of the test pro-
cedure. In the present analysis, entrics were weight-
s« by the number of repetitions o obtain the
imong-subjects mean square on a per-observation
msis.

93 Pijoun et al, (1946, Table 1) reported the ob-
served protection periods of 2 repellents on 3 sub-
jeets in fests agninst Ae. aegypri, Tests were con-
ducted in 4 blocks defined by ambient temperature
and humidity and level of physical activity of the
subjects. Protection periods were recorded sepit-
rately for the Iefl and right {forearms. In the present
study, the datn were analyzed as 0 2 X 3 X 4 (2
treatments X 3 subjects X 4 blocks) experimental
design with duplicate observations (left and rigit
arms) to obtain the among-subjects mean square,

10) Schreck and Smith (1977, Table 2, Series 1)
reporled among-subjects ranpes of the profection
periods ol 2 repellents on 5 subjects in tests ugainst
Aedesr taeniorfyneiuy (Wicdemann) in Florida,
Stundard deviations corresponding 10 the ranges
were oblained from Table XX of Fisher and Yates
(1963) and pooled 1o obtain the cémbined among-
subjects standard deviation,

Note: Ranges reported by Schreck and Smith
(1977) in Serics 2 and 3 of “Tuble 2 include 2 ob-
servations on cach subject. Because the ranges reler
{o observadions, not subjects, they could not be
used in the study.

L) Travis (1950, Table 1) reported mean protec-
tion periods of dimethyl phthalade, bulopyronoxyl,
and a set ol 10 unspecified repellents on 3 (dimeth-
y} phthalate), 6 (butopyronoxyl), or 4 (10 repel-
lenis) of 6 subjects o {ests against Anoplicles qrad-
rimacitlainy Say (dimethyl phthalsie), Ae. aegypii
(dimethy! phthalate), Aedes soilficitany (Walker)
(butopyronoxyl), or Ae. raeniorfiynetins (10 repel-
lents).

The wmong-subjects mean square was estimate
by multivariate statistical analysis. The mode] em-
ployed in the analysis included the response viri-
able, PROTECTION PERIOD (guuntitutive), and 3
explanatory variables, SUBJECT (gualitaiive), RIE-
PELLENT (qualitative), and SPECIES (qualita-
tive). SUBJECT included 6 classes: subjects 1-6.
REPELLENT included 3 classes: dimethyl phthal-
wle, butopyronoxyl, and 10 repellents, SPECIES in-
cluded 4 classes: An. guadrimaculatus, Ae. aegypti,
Ae, yollicitans, und Ae. taeniorlyncius.

Menns reported in the source study were bhascd
on 28 (An. gradrimacilatus), 20 (Ae. aegypii), 4
{Ae. sollicitans), or 10 (Ae. taeniorhynchity) repe-
litions of the fest procedure. [n the present analysis,
entries were weighted by the number of repetitions
to obtain the among-subjects mean square on i per-
observation basis.

12} Whittemore et al, (1961, Tuble 2) reported
means (Y} and stndard deviations (8) of the pro-
tection periods of 2 repellents obtnined in paired
observations on 10 (1) subjects in tests agninst Ae-
des scapularis (Rondani) in Texas. The value of
Student’s ¢ was also reported. In the present study
the data were reanalyzed by 2-way (2 treatments X
10 subjects) nnalysis of variance. Validity ol the
reanalysis was verilied by performing the same op-
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crations on a worked example of the r-test provided
by Steel and Torrie (1980:103).

‘The sums of the squares of the observations in
cach treatnent were obtained by back calculation
from s as (n — 1}s° + (u})¥n. The total sum of
squares (tolal SS) was then obtained by combining
ihe sums of squares so obtained and subtracting the
correclion term, C = [Z(n¥)[¥Zu.

The treatment mean square (trcatimcnt MS) was'
obtained from the ireatment tolals (1Y) as in the
analysis of variance. The error MS was obtained as
treatmend MS/E where FF is the variance rmtio (treal-
ment MS/crror MS) obtained as F = £ (Sicel and
Torvie 1980: [44). Trealtnent MS and citor MS were
mullipliect by the respective numbers of degrees of
freedom to obtain the treatment S5 and crror SS,
and the among-subjects mican square was oblained
as (total 8§ — lreatmenl 88 — crvor SSY(n — 1),

13) Traub and Elisberg (1962, Table 3, dect) re-
ported the among-subjects standard deviations ob-
tained in 6 determinations of the prolection period
of dect on 10 subjects in tests against a natural as-
socialion ol mosquitocs in Malaysia, The eombined
wmong-subjects standard deviation was obtuined as
described in Scclion 3.

14) Wadley (1946:31) reported the among-sub-
jects sum of squares and its associsied degrees ol
freedom in a balanced incomplele block test of 6
repelients on 5 subjects against Ae. aegypti. The
among-subjecls mean square was obtained by di-
viding the sum of squarcs by the number of degrees
of [recdom.

15) Spencer et al, (1977, Table 1) reporied
among-subjects standard deviations of the protec-
tion periods of 4 repellents on 8 subjects in tests
apainst Ac. eegypti. Two of the repellents were test-
ed once on cach subject, and 2 were tested twice
on cach subject, The 6 standard deviations were
pooled to obtain the combined among-subjects
standurd devialion,

16) Wicsmann and Lotmar (1949, Tuble 1) re-
ported the numbers of biles observed 2, 4, 6, 9, 11,
andd 13 h after application of 2 repellents to -8
subjects al a novmal rale, a hall-normal rate, or as
necded for coverage. Tesls were conducicd against
a natural association of mosquitoes in Argentina.

For purposes of the present study, the end point
of the protection period was considercd (o be the
midpoint in time between the last recorded negative
obscrvation and the {st recorded positive observa-
tion (Rutledge [988), For cxample, where (0, 0, 0,
3,0, and 3 bites were reported at 2, 4, 6, 9, 1, and
13 h, the protection period was considered to be (6
+ 9¥2 =75h

Protection periods were analyzed as a 2 X 3 (2
repellents X 3 application rates) experimental de-
sign with unequal replication (-8 subjects) using
multivariate statistical analysis. The model cm-
ployed in the analysis included the response vari-
able, PROTECTION PERIOD (guantitative), and 2
explanatory vartables, REPELLENT {qualitative)

and APPLICATION RATE (gualitative). REPEL-
LENT included 2 ciasses: epellent 6-2-2 and Kik-
Geigy. APPLICATION RATE included 3 classes:
normai, hall-normal, and as-needed,

In this analysis, the ecrror (within-trealments)
meanp square represents the among-subjects vari-
ance, The estimale is & conservative approximation,
because it includes experimental error and is an
overesiimalte.

17}y Speacer ot al. (1976, Table 3) reported
among-subjects standard deviations of the protec-
tion periads of 7 repelients on 4—16 subjects in tests
againsi Ae. acgypti, Subjects were chosen at ran-
dom from a poel of 30 males. The standard devi-
ations were pooled to obtain the combined wmong-
subjects stancard deviation,

18) Wicsmann and Lotmar (1949:299} reporied
among-subjects ranges of protection periods of
Kik-Geigy repellent obtaincd in 6 {ests against a
natural association of mosquiloes in France. The
number of subjects employed in the tests was stated
o be § or G, but the numbers cmployed in specific
fesis were nol given. As a conservative approxi-
mation, the nuuber of subjects was considered o
be 5 in cach test, Standard deviations corresponding
1o the among-subjects ranges were obtained from
Table XX of Fisher and Yates (1963) und pooled to
obtain the combined among-sulijecets stmdard de-
viation,

19) Spencer and Akers (1976, Table [} reported
among-subjects standard deviations - of protection
periods of 3 repellents on 4 subjects in tests against
Ae. taciiorhiynchus in Flovida, The standard devi-
ations were pooled to obtain the combined among-
subjects standard deviation,

Note: Datn of Spencer and Akers (1976, Table
2) were not analyzed, because testing of certain
(unspecificd) repellents was lerminated belore comi-
pletion,

20y Rictschel and Spencer (1973, Table) reported
among-subjects standard deviations of the protec-
tion periods of 0.16 mgfem? and 0.32 mgfemn! deet
on 16 subjects in lests against Ae. aegypti. The
standard deviations were pooled to obtain the com-
bined among-subjects standard deviation,

21y Skinner et al. (1977, Table 1} reported mean
protection perieds of deet on 11 subjects in tests
apainst Ae, acgypti. The lest procedure was repeat-
cedd 2-8 limes on each subjeet. Subject means were
converted Lo totals, and the among-subjects mean
square was computed as in the analysis of variance,

22y Reifenrath and Akers (1981, Table 2) re-
porled the observed protection periods of 4 repel-
lents on 4 subjects in tests against Anopheles free-
borni Aitken in California. Data for 2 repellents
were excluded from the present analysis, because
testing of those repellents was lerminaled belore
completion. Data lor I-(butylsulfonyl-hexahydro-
1 H-azepine and tricthylenc glycol monohexyl ether
ware analyzed by 2-way (4 subjects % 2 repelients)
analysis ol variance to oblain (he among-subjects
mcin sguare,
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