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Summary

The LappBug Oven was tested for its ability to kill bed bug adults, nymphs, and eggs using
@ heat treatment. The oven was tested for insulated and non-insulated conditions, Insulated
bed bugs were placed between three folded towels (terry cloth), while non-insulated bed
bugs were placed inside the oven directly on the support net. Control replicates were
positioned outside the oven.

There were three replicates of 10 individuals for each life stage in each treatment condition
{control, insulated, and non-insulated). A HOBO® data logger was used to record
temperature and humidity for each position. An indoor/outdeor thermometer included with
the ZappBug Oven kit was also placed in the insulated environment, as directed in the user
manual. The oven was switched on and left alone until the temperature in the towels reached
120°F, after which the oven was allowed to remain on for an additional hour. The number of
alive, moribund and dead bed bugs was recorded for the adults and nymphs. Additional 24
hour monality readings were recorded for the nymphs and adults. The eggs were kept until
the majority of control bed bug eggs hatched (6 days).

Each run of the ZappBug Oven constituted one true replicate. Three total true replicates

were tested as described above. In each replicate, the ZappBug Oven successfully provided
complete morality of all bed bug life stages.

Page 5 of 40



Study Code 12/283

Aim
A laboratory bicassay was required 1o assess the efficacy of the ZappBug Oven against
three bed bug life stages (adults, nymphs, and eggs) using heat treatment as a killing agent.

Methodology

Test sysfems

Bed bug (Cimex lecinlarius) adults, nymphs and eggs from the i2LResearch USA field
strain bed bugs obtained from DC, DE, MD, ME and NJ from 2006 to 2009 were used in
this study. All bed bug adults and nymphs were blood fed within 7 days of testing.

Test treatmenits and application
One ZappBug Oven was tested, provided by the sponsor. The heat treatment was tested
against bed bugs in an insulated condition and in a non-insulated condition. The laboratory

ared around the oven served as the untreated control environment.

Oven Set-up

The ZappBug Oven wis set up according 1o the user manual provided by the sponsor, using
all the anmss;:urie:g and equipment provided (Figure 1), The oven uses support blocks and a
support net 1o suspend items above the oven floor and increase convective heat transfer
{shown on page 8 of product manual). On one side of the oven, a stack of three folded
towels were placed on top of the support net. On the other side, the bed bugs were placed
directly on the support net (Figure 2).

Figure 1. Dven sed up, ﬂw-hingpmpm-l.uxmﬂj and posationing of controds,
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Figure X, Orven inlerior st up, including insulated and non-insulaied environmsenis,

Replication

Three replicates of 10 individuals for each life stage were used for each treatment condition:
on the support net of the oven (Non-insulated). in between the stack of wwels (Insulated),
and in the same area outside of the oven (Control). This provided a total of 9 pseudo-
replicates for each life stage (adults, nymphs and eggs) during each run of the ZappBug
Owen. Each run constituted one true replicate.

Preparation of Treatment Containers

The bottoms of plastic 9-dram vials were removed (o make a plastic wbe, Over the removed
bottom of the vial, a piece of sheer fabric was hot glued. Holes were cut in the lids which
accompanied the vials, and another picce of sheer fabric was placed over the top and held
secure with the lids. The result is a vial with sheer fabric at both ends to allow ventilation
and prevent any bed bugs from escaping.
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Preparation and Handling of Bed Bugs

Bed bug adulis and nymphs were anesthetized with CO; and placed in the treatment
containers. Bed bug eggs were obtained by placing several pieces of clean filter paper in a
colony of bed bugs. The bed bug colony was allowed 1o lay eggs on the filter paper pieces
for 5 days, after which the papers were removed. The papers were cut into pieces so that
only 10 eges were on a particular piece, or eggs were gently removed from the paper. The
eges were placed in the treatment containers.

Maonitor of Internal Temperature

A HOBO® data logger was placed in each treatment environment to record the temperature
over time. Additionally, the indoorfoutdoor thermometer was placed in the insulated
environment and was used to determine when the internal temperature reached 120°F
(Figure 3). The time which it took for the oven to reach 120°F was recorded for each
environment. The oven was allowed to run for an additional hour afler the internal

temperature reached 120°F. Then the oven was shut off and the bed bugs removed for

cxamination.,

Figure 3. Piclare of the insulated environment, inchoding theee replicates of cach bed bug life slage, a
HOBRCFE datn logger, and the indooriouldoor thermometer,
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Observation of Mortality

The duration which the bed bugs were exposed to the heat were recorded. Mortality counts
were taken for the bed bug adults and nymphs in each treatment environment. Bed bugs
were recorded as Alive, Moribund, or Dead, where moribund bed bugs are those which
show movement, but are unable to right themselves when flipped on their backs, or do not
respond to stimuli consistent with a normal bed bug.

Control and treatment eggs were placed in the same area as the bed bug colonbes and kept
until the control eggs hatched (6 days). Eggs were recorded as hatched or unhatched, with
unhatched being bed bugs which failed to emerge from the egg.

Data analyses

The numbers of alive, moribund, and dead bed bugs were added together for the total
mortality. The means and standard deviations per replicate were then calculated. Statistical
analyses were nol necessary since any live bed bugs or hatched eggs would have constituted
a product failure. The oven treatment provided total mortality, and as such, Abbott's
formula was not used 1o correet for mortality in the controls.
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Results and Conclusions
Complete data and the resulis of the data analysis are presented in Appendix 111,

The ZappBug Oven was run three times, giving a total of three true replicates. Bed bug
adults and nymphs were examined immediately after heat treatment to determine alive,
moribund, and dead individuals. They were also checked at 24 hours, Eggs were examined
to determine which were hatched or unhatched. Data is summarized below:

Average Number of Live Bed Bugs
Rep | Reading | Life stage | Control
1 & hr Aduls 100 0.0 0.0
I 24 hr Aduhs 100 00 0.0
i & hr Mvmphs 10 0o 0.0
1 24 hr MNymphs o | 00 0.0
I | 6day Eggs 8.0 00 0.0
2 | 53hr | Aduls | 9.3 00 0.0
2 24 hr Adults 27 00 0.0
2 53 hr Mymphs 10,0 00 0.0
2 24 hr Mymphs 10,0 0.0 0.0
2 & day Eggs 7.0 0.0 0.0
3 | S3hr Adulis 10.0 00 0.0
3 4 hr Adulis 0.7 00 0.0
3 53hr MNymphs o | oo 0.0
3 | 24hr | Mymphs | 100 00 0.0
3 | 6day Epgs 87 [0 0.0

Table 1. The average number of live bed bugs reconded in each trentment envisonment.

In each replicate, all bed bugs which received the heat treatment, whether in the insulated or
non-insulated environment, were dead upon examination.
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Figure 4, Bed bugs before heat trestment. Figure 5. Bed Bugs afler hent treatment,

Figure &. Comparison of heat-tresied bed bugs (red label) and conirol bed bugs (white Inbel ),

When used according to the product’s manual instructions, the ZappBug Oven was
suceessful in providing complete morality of all bed bug adults, nymphs, and eggs in each
replicate.
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Appendix I - Protocol
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PROTOCOL NUMBER
N5450912030A644

PROJECT NUMBER
545-0030

STUDY TITLE
EFFICACY OF THE ZAPPBUG OVEN FOR KILLING SEVERAL LIFE STAGES OF
BED BUGS BY HEAT

PROPOSED START DATE
October 2012

PROPOSED COMPLETION DATE
October 2012

STUDY COORDINATOR
Alicia Kelley

SPONSOR
ZappBug
511 Boren Ave N: Suite 2040
Seattle, WA 98109

TESTING FACILITY
R2LRessarch LISA, Inc.
1330 Dillon Heights Avenue
Baltimore, MD 21228-1199
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OBJECTIVE:

To determine the efficacy of the ZappBug Oven heat treatment product for Killing beg bug

adults, nymphs and eggs.

This is not a GLP (Good Laboratory Practices) protocol,

LUSE OF 2LRESEARCH USA 'S NAME IN PROMOTIONAL RELEASES

Sponsar agrees nof 1o use (21 's name in any promotional lirerarure, TV, radio, web-based
ar other media, without the express writien permission af (2L management. i2l.Research
LS4, Inc. reserves the right to gramt this permizsion fo the sponsor based on the relation of
the promotional text and images io the data generated for the sponsor.

FORMULATIONS:

MATERIALS:
The Sponsor will provide the following test systems:
1) ZappBug Oven

A Material Safety Data Sheet (MSDS) shall be provided
for each test, control, and/or reference sample, which will
include any hazardous information of the samples. The
percentage of all active ingredients and any hazardous
constituents must be included in all MSDS.

The sponsor is solely responsible for conducting any test,
control, and reference sample characterizations, and for
retaining this documentation. If any of the test samples are
currently available for consumer use andfor purchased in the
marketplace, the sponsor should still conduct the same sample
characterizations.

Any determination of the stability of the test, control, and/or
reference samples should be determined by the sponsor prior
to the experimental start date. 'When relevant to the conduct
of this study, the solubility of each test, control, andfor
reference sample should be determined prior to the
experimental start date.

If the stability of test, control, and/or reference samples stored
under the test site conditions is determined by the sponsor, it
should done prior to any studies.

All unused test samples will be retumed to the sponsor within
30 days after the final report is sent to the sponsor. The
sponsor will be responsible for all costs for the retum of the
samples, including any costs associated with hazardous
materials shipping.
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TEST ARTHROPODS: Bed bug (Cimex lectularius) adults, nymphs and eggs from
the i2LResearch USA Field strain bed bugs obtained from
DC, DE, MD, ME and NJ from 2006 to 2009 will be used in
this study. All bed bug adults and nymphs will have been

blood fed within 7 days of testing.

TREATMENT

CHAMBER: Any area of the laboratory large enough to host the ZappBug
Oven. The oven will be tested at an ambient temperature
=63°F as specified on page 5 of the product manual. The
temperature and relative humidity will be recorded for any
areas used,

TREATMENT

CONTAINERS: Bed bugs will be placed inside vials with both ends covered
with sheer fabric for ventilation

MISCELLANEOQUS: Stop watch, data record forms, forceps, surgical gloves,
disposable Tyvek®coveralls, Kestrel® weather meter,
HOBO® data logger

METHODS:
Sunmmary

six replicates of 10 bed bug adults, nymphs and eggs will be placed inside ZappBug Oven
(“oven™). Three replicates will be placed on the floor of the “oven™ and three replicates will
be placed in between six large bath towels. An additional three replicates will be placed
outside the “oven” in the same area which will serve as controls. A HOBO® data logger
will be placed on the “oven™ floor, in the wwels and with the controls. The “oven™ will be
switched on and left alone until the temperature in the towels reaches 1 20°F after which the
“oven” will remain on for an additional hour, After the “oven® is tumed off, the number of
alive, moribund and dead bed bugs will be recorded for the adults and nymphs. Additional
24 hour mortality readings will be recorded for the mymphs and adults. The eggs will be
kept until control bed bug eges hatch (approximately 2 weeks). The sponsor will be
informed of the results and will determine if additional replication is required,

Test sample

The test system will be stored in a secure grea at ambient temperature and humidity until
Replication

A total of 9 replicates of 10 bed bug adults, nymphs and eggs will be used for one true
replicate. Afler the first true replicate the sponsor will be informed of the results and will
then decide whether to do an additional two true replicates.

Personal Protection Measures
All person(s) involved in treatment may wear disposable Tﬁ:k‘:wnmih and gloves

Preparation of Treaiment Containers
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A plastic vial will have the bottom removed to make a plastic wbe. Over the removed
bottom of the vial a piece of sheer fabric will be hot glued. A screw top lid with the top
removed will be screwed onto the top of the vial with another piece of sheer fabric. The
results will be a vial with sheer fabric at both ends to provide ventilation and prevent any
bed bugs from escaping.

Preparation and Handling of Bed Bugs

Ten bed bug adulis, nymphs, and eggs will be used per replicate, Each replicate of bed bug
adults and nymphs will be anesthetized with CO; and placed in the treatment containers.
Bed bug eggs will be obtained by placing several pieces of clean filter paper in a colony of
bed bugs. The bed bug colony will be allowed to lay eggs on the filter paper pieces for 5
days after which the papers will be removed. Each paper will be cut into pieces so that only
10 eggs are on a particular piece. The egg papers will then be placed inside the treatment
containers.

Preparation of “Oven”

The “oven™ will be setup according to the user manual instructions. The “oven™ uses support
blocks and a support net to suspend items above the oven floor and increase convective heat
transfer (shown on page 8 of product manual). On one side of the oven, a stack of six large
folded towels will be place on top of the support net. On the other side, the bed bugs will be
placed directly on the bottom of the oven.

Treatmern of Bed Bugs

Three replicates of each bed bug life stage (adult, nymph, egg) will be placed on the bottom
of the oven and in between the stack of towels. Control bed bugs will be placed in the same
area culside of the “oven” and will not receive any heat treatment.

Monitor aof fmiernal Temperature

A HOBO® data logger will be placed with the control, on the oven bottom and in the stack
of towels to record the temperature over time. The time which it ook for the “oven™ 1o
reach 120°F will be recorded on the data sheet.

Chhservation of Mortaflity

After the oven has mun its recommended time, the unit will be switched off. The duration
which the bed bugs were exposed to the heat will be recorded and mortality counis will be
taken on the bed bug adults and nvmphs for the oven floor, in between the towels and the
controls. Bed bugs will be recorded as Alive, Moribund, or Dead, where moribund bed
bugs are those which are unable to right themselves when flipped on their backs, or show
any movement not consistent with a normal bed bug.

Control and treatment eggs will be placed in the same area as the bed bug colonies and kept

until the control eggs hatch (approximately 2 weeks), Eggs will be recorded as hatched or

unhatched, with unhatched being bed bugs which failed to emerge completely from the egg.
DATA ANALYSIS

The number of dead bed bugs per replicate will be added together for a total mortality count.
Abbott's Formula will be used to comect for any mortality among the controls.
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DATA ANALYSIS

The number of dead bed bugs per replicate will be added together for a total mortality coont,
Abbott's Formula will be used to correct for any mortality among the coatrols.

SCHEDULE OF EVENTS
Dasg Erocedyre
Time 0 Test conducted
At End of Test TelephoneFax report
After Test is Conducted Written report
Following Final Report Samples returned

STATEMENT OF DEVIATION OR AMENDMENT:

Any amendments to this protocol must be discussed with and approved by the Sponsor.  Any
amendments to, and‘or déviations from, this protocol will be documented in the final report.

- r '
Ao LWva 1>
Alicia Kelley [y Deate
Study Coordinator

ICR, Inc.
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RAW DATA SHEET
KNOCKDOWN AND MORTALITY
Sponsor: ZappBug Diate:
Time Start: Time Stop:
Treatment: ZappBug Oven Control Replicate Number:
{circle one)
Temperature: Relative Humidity:
Adults
Replicate Time to reach +  Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Aldive Maoribemd Dead
1
2
3
Taotal
Mean
Mymphs
Renlica Time to reach + Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
|
2
3
Total
Mean
Eggs
7 Time to
Replicate | ach 120°F | Hatched | Unhatched | Date
1
2
3
Total
Mean
MNotes:

Recording Technician InitialsTate:

Study Coordinator Signature/Date;
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Appendix II - Protocol Amendment
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i2LRes=arch USA, Inc.
1330 Dillon Heights Avenue
Baltimore, MD, 21228
Telephone: (410) 747-4500
Fax: (410) 747-4928
PROTOCOL AMENDMENT

Project Number: S45-0030

Protocol NMumber:  MNS450912030A644

Sponsor: LappBug

Tests Artiche(s): FLappBug Ohven

Amendmeni:

In the “Methads”™ section of the protocal (pages 3 and 4), it states three replicates will be placed
between SUX (6) large bath towels inside the ZappBug oven. Per sponsor request, anly THREE
(3} bath 10wels will be used.

lmpact on the stwdy:

The sponsor determined it would take approximately @ bours Tor the temperature inside six bath
fowels to reach 120°F. Changing the number of towels 1o three serves only to reduce the amiount
of time it takes 1o reach this temperature. It will not impact the integrity of the study.

Subsmitted by: H;M Fﬂ@iﬂ—u lr—:;"’.s’/'[-"?r .

Sﬂﬂy Coprdinator

Acknowledged: i B ,.-"'CV ﬁl
r's Representative Daxe
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Appendix 1Tl — Data Analysis
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ZappBug (12/283) 10/10/2012 | 11:00AM | 4:50PM N/A 1
ADULTS
Replicate & Hr Maortality 24 Hr Mortality
Alive Maoribund Dead Alive Maoribund Dead

1 10 0 0 10 0 ]

Fi 10 (1] i} 10 1] 4]

3 10 0 4] 10 ] ]
Total 30 0 ] 30 0 ]
Mean 10.0 0.0 0.0 10.0 0.0 0.0

5t. Dev. 0.000 0.000 0.000 0.000 0.000 0.000
NYMPHS
& Hr Mortality 24 Hr Mortality
Rt Alive Moribund Dead Alive Moribund Dead
1 10 4] 1] 10 o o
2 10 0 1] 10 0 0
10 0 0 10 0 o
Total 30 0 1] 30 0 ]
Mean 10.0 0.0 0.0 10.0 0.0 0.0
St. Dev. 0.000 0.000 0.000 0.000 0.000 0.000
EGGS
Replicate | Hatched | Unhatched iﬁli

1 7 3 10/16/2012

2 7 3 10/16,/2012

3 10 0 10/16/201
Total 24 B
Mean B.O 20

5t. Dev. 1.732 1.732
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S YT —

Sponsor | Projectd T“:m“"‘ Timestart | Timestop | reach | Replicate
120°F
ZappBug ‘E}E‘; 10/10/2012 | 11:00AM | 4:50PM mr:jm 1
ADULTS
P & Hr Mortality 24 Hr Mortallty
Mive | Moribund | Dead Allve | Moribund | Dead
1 0 o 10 o 0 10
2 0 o 10 0 0 10
3 o 0 10 o o 10
Total 0 0 30 0 0 30
Mean 0.0 0.0 10.0 0.0 0.0 10.0
St.Dev. | 0.000 0.000 0.000 0.000 0.000 0.000
NYMPHS
resteate 6 Hr Mortality 24 Hr Mortality
Alive | Moribund Dead Alive | Moribund | Dead
1 0 0 10 0 0 10
2 0 0 10 0 0 10
3 0 0 10 0 0 10
Total 0 0 30 0 0 30
Mean 0.0 0.0 10.0 0.0 0.0 10.0
St.Dev. | 0,000 0,000 0.000 0,000 0.000 0,000
EGGS
Replicate | Hatched | Unhatched ?::1;
] o 10 10/16/2012
2 o 10 10/16,/ 2012
3 1] 10 10/16/2012
Total o 30
Fean 0.0 10.0
St.Dev. | 0.000 0.000
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| Time to

Sponsor | Projectd T";“’““ Timestart | Timestop | resch | Replicate
) 120°F
ZappBug EE‘:E:? 10/10/2012 | 11:00AM | 4:50PM | 4.8 hours 1
ADULTS
Replicate & Hr Maortality 24 Hr Mortality
Alive Moribund Dead Alive Moribund Dead
1 0 0 10 0 0 10
2 0 o 10 0 0 10
0 0 10 0 0 10
Total 0 0 " 30 0 0 30
~ Mean 0.0 0.0 10.0 0.0 0.0 10.0
5t. Dev. 0.000 0.000 0,000 0.000 0.000 0.000
NYMPHS
PR & Hr Mortality 24 Hr Muortality
Alive Moribund Dead Alve Moribund |  Dead
1 o 0 10 0 0 10
2 o 0 10 o 0 10
3 0 0 10 o 0 10
Tatal o 0 30 o 0 30
Mean 0.0 0.0 10.0 0.0 0.0 10.0
St Dev. 0.000 0.000 0.000 0.000 0,000 0.000
EGGS
’ Date of
Replicate | Hatched | Unhatched reading
1 o 10 10//16,/2012
2 o 10 10/16/2012
3 0 10 10/16/2012
Total 0 30
Mean 0.0 10.0
5t. Dev. 0.000 0.000
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zappbug | S 000 | 101772012 | s00am | r21em | W/ 2
ADULTS
Rglicate 5.3 Hr Mortality 24 Hr Mortality
Alive Moritund Dead Alive Moribund Dead
i* 9 0 ] a 4] 1
z* 9 0 ] i 1] 1
3 b ] 1] ] 10 0
Total 28 i} ] 26 0 ¥ 4
Mean 93 0.0 0.0 87 0.0 o.F
it Dev. 0.577 0.000 0.000 1.155 0.000 0.577
NYMPHS
_ 5.3 Hr Mortality 24 Hr Mortality
Replicate
Alive Moribund Dead Allve Moribund Dead
1 10 ] 1] 10 0 a
7 10 1] 0 10 o 0
3 10 1] 0 10 i o
Taotal 30 i o a0 ] o
klean 100 0.0 0.0 10.0 0.0 0.0
St Dev, 0, (W 0, 000 0.000 L0000 0000 o000
EGES
Diate of
Replicate | Hatched | Unhatched reading
1 8 2 10/23/2012
2 7 3 10/23,/2012
3 6 4 10/23/2012
Total 21 b
Mean 7.0 3.0
5t. Dew, 1.000 1.000
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| Time to

Page 26 of 40

Sponsor | Projectd TI::::?H Timia start | Time stop reach Replicate
' 120°F
ZappBug "E‘::E:? 10/17/2012 | 9:00 AM 1:21 PM m;gm 2
ADULTS
Sevlicans 5.3 Hr Mortality 24 Hr Mortality
Alive Morlbund Dead Alive Moribund Dead
1 i] ] 10 ] 4] 10
2 ] o 10 ] 4] 10
4] 1] 10 ] 4] 10
Total o o 0 i) 0 10
Mean 0.0 0.0 10.0 0.0 0.0 10,0
5t. Dev. 0,000 0.000 0.000 0.000 0,000 0.000
MYMPHS
. 5.3 Hr Mortality 24 Hr Mortality
Alive Moribund Dead Alive Moribund Dead
1 o 0 10 0 o 10
2 1] 0 10 0 o 10
3 1] o 10 1] o 10
Total o o 30 1] o 30
Mean 0.0 0.0 10.0 0.0 0.0 10,0
5t. Dev. 0.000 0,000 0.000 0.000 0,000 0.000
EGGS
Replicate | Hatehed | Unhatehed z':;r':;
1 o 1a 10/23,/2012
2 ] 10 10/23/2012
3 o 10 10/23/2012
Tatal o 30
Mean 0.0 10.0
5t. Dev. 0,000 0,000 -
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Test start L
Sponsor | Project # i Time start | Time stop reach Replicate
120°F
ZappBug | S0 0030 | yongr012 | e00AM | 1:21PM | 4.3 hours 2
(12/283)
ADULTS .
ik 5.3 Hr Mortality 24 Hr Mortality
Alive | Moribund Dead Alive | Morbund | Dead
1 0 0 10 0 ) 10
2 0 0 10 0 0 10
3 o 0 10 0 0 10
Total (i} 1] L] Li] i] 30
Mean 0.0 0.0 10.0 0.0 0.0 10.0
St.Dev. | 0.000 0.000 0.000 0.000 0.000 0.000
-NYMPHS
Replicate 5.3 Hr Mortality 24 Hr Mortality
Alive | Moribund Dead Mive | Moribund | Dead
1 0 0 10 0 0 10
2 0 0 10 0 0 10
3 0 0 10 0 0 10
Total 0 o 30 0 0 30
Mean 0.0 0.0 10,0 0.0 0.0 10.0
St.Dev. | 0.000 0.000 0.000 0.000 0.000 0.000
EGGES
Replicate | Hatched | Unhatched i‘;:;
1 0 10 10/23/2012
2 0 10 10/23/2012
3 0 10 10/23/2012
Total 0 20
Mean 0.0 10.0
St.Dev. | 0.000 0.000 -
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b= TR A e, L = i

date: 170°F
ZappBug (12/283) 1042472013 | 240 AM 2:00PM MSA 3
ADULTS
Repiicate 5.3 Hr Mortality 24 Hr Mortality
Alive Moaribund Dead Alive Moaribund Dead
1 10 ] ia 10 o 1]
2 10 i ia 9 i) 1
3 10 o (i} 10 0 0
Total an o Q 29 1] 1
Plean 10.0 oo 0.0 9.7 oo 0.3
5L Dev. 0.000 0,000 0.000 0577 0.000 0.577
MY MPHS
Replicate 5.3 Hr Pl.l!m'lvai‘mI 24 Hr Mortality
Alive Maribund Dead Mlive Raribumnd Dewd
1 10 L] i 10 0 0
10 0 o 10 Q 0
3 10 0 (i} 10 L1 0
Total E L] 0 i 30 o a
Mean 10,0 0.0 0.0 10,0 0.0 0.0
ot. Dev., 0,000 0,000 L0000 0.000 .00 0.0:00
EGGS
Date of
Replicate | Hatched | Unhatched i
E 2 10/30/2012
g 2 10/20/2012
3 10 o 10/30/2012
Total 26 4
Mean B.7 13
St Dav, 1.155 1,155
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Sponsor | Project® | Touc | Timestart | Timestop | reach | Replieate
) 120°F
ZappBug ‘r{‘:;u;;:? 102472012 | E:40 AM 2:00 PM mlﬂes 3
ADULTS
5.3 Hr Mortality 24 Hr Mortality
Repticate Alive Morfbund Dead Allwe Maribund Dead
i i} i 10 i} 0 10
2 i} i 10 i} 0 10
0 0 10 0 0 10
Total i i} 30 1] 0 30
Mean 0.0 0.0 10.0 0.0 0.0 100
5. Dew, 0000 EN 000 X 0, OO 0.000G
NYMPHS
) 5.3 Hr Mortality 24 Hr Maortality
Ripicite Al Moribwnd Dead Alve Moribund Dead
i 0 i} 10 L] 1] 10
2 Q 1] 10 L i} 10
3 o i} 10 a a i0
Total (1] i} £l 1] 30
Mean 0.0 0.0 10.0 0.0 0.0 1000
51, D, 0000 0,000 0000 0000 .00 {0, 00
EGGS
Replicate | Hatched | Unhatched z'::lz
1 1] 10 10/30/2012
. o 10 10/30/2012
3 0 10 10/30/2012
Total 0 30
Mean 0.0 10,0
St. Dev, 0.000 0,000
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Sponsor | Project # PR it Time start | Time stop ﬂ.-r:: Replicate
date:
120°F
ZappBug ?:;ggi? 10/24/2012 | £:40 AM 2:00PM | 4.3 hours 3
ADULTS
Replicate 5.3 Hr Mortality 24 Hr Mortality
Allve Muoribiund Dead Al Maribund Dead
1 Q 1] 10 Q0 Q {1
Q a 10 Q L 10
a Q 10 Q Q 10
Tiatal L] 0 30 Q i a0
Mean 0.0 0.0 100 0.0 0.0 100
St Davy, Q.00 0,000 OLO00 .00 Q.00 0,000
NYMPHS
5.3 Hr Mortality 24 Hr Mortality
HephoIts Al Maoribund Dead Alive Morbund Cead
1 Q 1] 10 a i pli]
P 0 Q 10 Q a plt]
3 L il 10 i L 10
Total 1] a 30 L] o an
Mian 0.0 0.0 10.0 0.0 0.0 10.0
St Dew, 0.000 0.000 0.000 0,000 0.000 0,000
EGGES
Date of
Replicate | Hatched | Unhatched reading
1 0 10 10/30/2012
2 ] 10 10/30/2012
3 (] 10 10/30/2012
Total 4] a0
Mean 0.0 10,0
at. Dev, 0.000 0.000
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ZappBug

Heat Treatement Against Bed Bugs
Protocod #: N345091 20504644
ICR Propect #:  545-0030

ICR

EAW DATA SHEET
KENOCKDOWN AND MORTALITY
Sponsor; ZappBug Diate: IE?I U,II 2
Time Start: [ % nq Time Stop: 150 son Heloo ¥
|
Treatment: ZappBug Oven - Replicate Number: |
{circle I:II'H.'-
Temperature: 45°  /Relative Humidity: 524
Adults
Replicate Time to reach + Hour Mortality 24 Hour Monality
120°F Alive Moribund Dead Alive Moribund Dead
I o o o o 10 & =
2 — 10 0 &) 1w (8] &)
3 e M (] [ 10 O @]
Total 'l 1% ] O A O ]
Mean e 0 O [ o O Q
Nymphs
Renlicaie Time to reach + 5 Hour Mortality 24 Hour Mortality
P 120°F Alive | Moribund | Dead Alive | Moribund | Dead
1 — ) ) o 10 o &
2 -— o 3] O 1o G &
3 === i0 (& &) = o 4]
Tﬂ’lﬂl L '?.Il[-} E.:' . ._‘:.':'.“I c’ ::"
Mean A 1o ) £3 jo G 4]
g Time to reach e
Replicats | 1900F | Hasched | Unhotched| Dt AE mfefi-
1 _— 3 3 - r
2 = 7 3 5™ ft2
3 — o) Q 1 af 1 2-
Total o ZH
Mean A5 2 L%-
Motes:
Recording Technician Initials/Date: Ak 10fiddiz Bk 1ojufiz

Study Coordinator Signature/Date: Mmm MA?_ m}l‘fﬂ.«

Page 6 of 6
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Lappiug

Heat Treatment Agsinst Bed Bugs
Frotocod 8; MSIS00E2030AG44
ICR. Project 8;  545-0030

RAW DATA SHEET
KNOCKDOWN AND MORTALITY

IGR

Sponsor: ZappBug Date: 1':!“'3!]1 Hekee =<

Time Start: 11 -00 o Time Stop: 5D an
N ' Yo '

Treatment: Control Replicate Number: |
[eiche oae)

Temperature: EUE /Relative Humidity: 5& ‘7.

= Adults
Replicate Tine to reach + 5  Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
1 Rt S %) o it Q 5 |
2 IS i o = 1D £ - =
3 O o ] & o o
Total o & 3o (=] o 30
Mean = (= o O 0 L
Nymphs
Replicate Time to reach + 5 Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
1 IE et D [s ™ O o (o
2 o o 18] ] O 1
3 o o 10 Q o |
Total (s o 2D - & 30
Mean b o o Tv] o O ]
Eggs
. Time to reach
Replicate | " 120°F | Hatched | Unhatched | Date
I ll;"__.. T W i3 | l'-ilLFlrfEr
i 1,]I L 1o J.u!';.,”'a..
Q e Jo {12
Total é} [ 3o 3 nl'
Mean L I~
Motes:

Recording Technician InitialsDate: i oz Al 1o/
Study Coordinator Signature/Date; Mmm ﬁﬂbﬂ_ ief 12
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ZappBug )

Hest Treatment Against Bed Bugs
Protocol &; B30T 20304644
ICR Project #: 5450030

IGR

RAW DATA SHEET
ENOCKDOWN AND MORTALITY
Sponsor: ZappBug Date: __10f{o) |2
Time Start: _1.00 o Time Stop: __ 9140 m Hoba #2,
Treatment: ( ZappBug Oven Control Replicate Number: |
cirche ope)
Temperature: 15 [/Relative Humidity: 5 ¥ 2;,
Adulis
Replicate Time to reach + & Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
1 Y.§ hrs o o ™ & © 1o
2 H.% hrs L« & U < o o
3 4.7 hrs O o 10 O o 1o
Total —— 8] ¥ A6 o G 30
Mean —— o o] i= 0 o (=
Nymphs
Replicate Time to reach + Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
! 4.7 hes C 0 16 o o I
2 | o o 10 o | 8] 1%
3 o L |0 o O &
Total &) o 30 &) &) ETS
Mean il O O 10 o O |G
] o § hrs & e 1ofhg 2
2 [ o =]
3 / o i
Total o =) 40
Mean ) Q [5
Motes:
Recording Technician InitialsDate: g 10fi0fiz gk jofh[i-

Study Coordinator Signature/Date: fjd','.aﬂ'-ﬂ' Ml&:ﬁ JL?']“ 'jll'l-
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Lappbug
Hieat TreaEnent Agaiss Bed Bugs
Predocal #: M SS00 | 2000088544

ICH Project #:  S435-00340

ICR

RAW DATA SHEET
ENOCKDOWN AND MORTALITY

Sponsor: ZappBug Drate: _H.}Ihrhl— Holas # i
Time Start: 900 i Time Stop: __ | ‘2] o
d b AF P
Treatment:  ZappBug Oven - Replicate Number: 4+ 2
::irdum:: d
Temperature: ]:'i‘f’ﬂc]ali\'c Humidity: 52 %
Adulis
\ Reolicate Time to reach + . 4 Hour Mortality 24 Hour Montality
y o P 120°F Alive | Moribund | Dead Alive | Moribund | Dead
N Ex : NP G 0 8! ¢ o '
*' 2 ¥ ) (@] % Q I
3 s 2 O 1o O G
Total 2% o @] Ze | © £
Mean 9.3 ) O FoloF Q L p#
Mymphs
Replicate Time to reach + & % Hour Monality 24 Hour Mortality
120°F Alive Moribund Diead Alive MMoribund Dhead
[ N[A s Q [ Vo L O
2 i | O 3, Lo = )
3 / T (&) = o O [
Total | 3p 0 0 39 o &
Mean = ) @ 8 1o (@) &
Eggs
; Time to reach
Replicate | 1> hop Hatched | Unhatched | Date
1 ALA- o 2 | |2
2 i E. 4 |.4;5.!- |2
3 / I 4 M EEES
Total [ 2\ 9
Mean i Es 3
Motes:

Recording Technician Initials/Date: py  jofi3fi-

Study Coordinator Signature/Date: _f| [ o0 K[LLE’, 7Yz

Page & ol 6
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ZappHug

Heat Trestmsent Against Bed Bugs
Protocol 8: M34509 1 0304644
ICR Project #: 5450030

IGR

RAW DATA SHEET
ENOCKDOWN AND MORTALITY

Sponsor: ZappBug Date: mﬂ i
' Hobudt 2
Time Start: 900 ana Time Stop: ' 2] v
T at el |
Treatment: @ Control  Replicate Number;, 2
{circle omc}
Temperature:_ 4 < /Relative Humidity: 5 2
Adults
Replicate Time 1o reach _+ .3 H?ur Montality 24 Hour Mortality
120°F Alive Moribund Deead Alive Moribund Dead
I 4.3 s O [ & Y (&) =
2 i & [ Lo o O 1]
3 | O (] 10 [ o 1o
Total | o [+ 20 U o 20
Mean N [@] 0 \o ol o B
Nymphs
Replicate Time to reach + 4 % Hour Mortality 24 Hour Mortality
120°F Alive Moribund Dead Alive Moribund Dead
1 43 s i o 10 G A ¥
2 | O Q) 18, L o 140
3 , |I Lk Y, LW 2 [ o) | &
Total e &) o Iy <) O 2o
Mean O @) ™ = O 10
Ti n i
. ime to reac
Replicate |~ 200p Hatched | Unhatched | _ Date
I 4.3 his o 10 |el 3z
2 | (%] 1o 19232
3 0 8] w2z
Total 0 )
Mean ) &
Tlovies:
Recording Technician InitialsMate: 2k lq‘r-m.?..

Study Coordinator Signature/Date; ﬂhﬂm ht{l_['_%, ||J|I QI}
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LeppBasg

Heat Trestment Against Bed Bugs
Protoeo] 8; MAGS0S] 20E0AGE4
ICR Project #:  545-0000

IGR

RAW DATA SHEET
ENOCEDOWN AND MORTALITY
Sponsor: ZappBug Date: __ [0 h"l’l
: Hobo # 2
Time Start: .00 o Time Stop: 1’2l pm RGN
Mupy =j bk e I
Treatment: { ZappBug Oven Control Replicate Number; i
{circle one)
Temperature: 351 /Relative Humidity: 52 4,
Adults
Pt Time to reach + 4 2 Hour Monality 24 Hour Mortality
P 120°F Alive Moribund Dead Alive Moribund Dead
I JI:I'..\,.I Fisa &% & ": |"‘:ll {—-j L'-': rU
2 Q O 1o 8 o e
3 @] o 1O Q - A=)
Total : 0 O e o | o 230
Mean = O 10 ol © 10
MNymphs
Relicate Time to reach + L 3  Hour Monality 24 Hour Monality
i 120°F Alive Moribund Dead Alive Moribund Dead
| 20 e L&) . 15 C.J o (]
2 Q o ™ £ 18]
3 O G |0 (o] O ¥
Total () L= 2 ) 3 20
hcan [y o 1O ) Q ]
Eggs
3 Time to reach
Replicete 1 20°F Hatched | Unhatched Date
1 e T i ) -r{-’ ¥ f:"
2 ) 1o W23z
i CJ U T8 rE1 (7
Total . 205 ST
Mean b D o
Motes:

Recording Technician Initials/Date: gk 101312

Study Coordinator Signature/Date: Mmm. K{L‘:LLH-
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Lappllug
Heat Treaeneen Againsg Bed Bugs
Frotocol #: N545091 20304544

IR Projoct ¥ 545-00G60

IGR

REAW DATA SHEET
KNOCKDOWN AND MORTALITY
Sponsor: ZappBug Drate: !d, l‘-ij [z
TimeStart: 2. 40 amn Time Stop: __ < '00 oy
|
Treatment:  ZappBug Oven w Replicate Number: .3
{circle one}
Temperature:_75_FRelative Humidity: S 7 Holso 3|
Adulis
Replicate Time to reach + 5.2 Hour Monality 24 Hour Mortality
5 120°F Alive Moribund Deead Alive Moribund Dead
o i T e, G S e o o]
2 e [1¥] % (9] g9 [@; [
3 nA 10 U 1o #) [
Total | 20 (=] &) 15 ) [
Mean e 1o 0 ) 11 ) 0
MNymphs
Renlicate Time to reach + £ .7 Hour Moralily 24 Hour Mortality
B 120°F Alive | Moribund | Dead Alive | Moribund | Dead
1 IR T [ = s (=] O
2 | = ) O IO @] (&)
3 [ \O G 0 = £ o
Total 1‘3{_ 26 o] 0 £ O %]
Mean 1o ®) G Lo G Y
Ti reach
: ime to
Replicate | "\ op Hatched | Unhaiched | Date
1 Nia ol ! M!E::.! 12
2 / 'i_ Y. ITe
3 1O @] F iz
Tosal " 3 L)
Mean W P.et . 33
Motes:
Recording Technician Initials/Date:  Jg joferfiz. AE ig2sfiz-  p {2l

Study Coordinator Signature/Date:  [1| 1o/ o ﬁ‘fﬂﬁtﬂ 1of3e] i2-
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IGR

ZappHug

Hem Treatment Against
Prviceend #: MAS05030500644
ICR Project §2 5450030

Bed Bugs

RAW DATA SHEET
ENOUCEDMWN AND MORTALITY
Sponsor: ZappBug Date: / ﬂﬁ#ﬁﬁ-
Time Starn: SHO Time Stop: 2 100 pvi.
|
Treatment: ( ZappBug Ovei Centrol  Replicate Number; o
[circle one)
Temperature: 745 #/Relative Humidity: 5t /% Hooe #2
i Adults
Reolicate Time to reach + 5.4  Hour Mortality 24 Hour Mortality
P 120°F Alive Moribund Dead Alive Moribund Dead
I 4.3 hrs = 10y =) o e,
: | 0 (@ 10 o &) 1o
3 & &) 10 & [& Te
Total O Q JC Q &, F0
Mean - O L e 3 ) Lo
Mymphs
Reolicate Time to reach + &, 2 Hour Monality 24 Hour Monality
P 1200F Alive | Moribund | Dead Alive | Moribund |  Dead
| 73 s @) [ 10 o G T
2 Q @ 1o O [ 1C
3 (@) O 10 o = I=
Total O o 3o O = 40
Mean s 0 4] 10 < o o
Eggs
: Time to reach
Replicate |~y agop Hatched | Unhatched |  Datc
I Y 3 hes O T& WERE
2 / L2 18 K32
3 |I &) jo a2
Total | o 40
Mean 4 I::; 1+
Motes:
Recording Technician Initials/Date:  ppe Jofayfiz A= Bl pk el
Study Coordinator Signature/Date: il Loon [(000ey- 1ojac]ie-
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IGR

Lapptug
Heal Treatmend Againsl Bed Bags
Frotocol #: N545091 20004644

ICH Project & 54300340

RAW DATA SHEET

KNOCKDOWN AND MORTALITY

Sponsor: ZappBug Date: -""{l‘ri ‘-‘ﬁ'}
Wb fE |-a!|?w"|l
Time Start: 2" &0 a.n;.j.{fl Time Stop: 200 e
Treatment: (ZappBug Oven Control Replicate Number: ..??
cinzie ome)
Temperature: 75°F /Relative Humidity: i 2 heloe H3
Adulis
Reriicate Time to reach + .3 Hour Monality 24 Hour Monality
120°F Alive Moribund Dead Alive Moribund Dead
I 2% pun %] 8] 1o 8] @, s
2 '| (&) ] |0 O [®) E
3 ] o) D 10 O o 16
Total |' &) 8 2o O [, EX]
Mean N O 0 |C & o o
Nymphs
Reulicate Time to reach +.5.3 Hour Mortality 24 Hour Montality
i 120°F Alive Moribund Dread Alive Moribund Dead
I 25 truin 0 O [© [ O 1o
2 | 8] (& [w] O O [C
3 / O O o O 0 [0
Total [ @) ) 30 0 O 20
Mean - [6) 8] 1n [ o) =
= - Eggs
: ime to reac
Replicate | 120°F | Hatched | Unhatched |  Dale
1 28 et o 1= 1z
2 [ < L&) &) :tir.l r
3 &) j[#] o1 ﬁ 2
Total o S5
Mean - O i
Motes:
Recording Technician Initials/Date:  pe jof2yfffz  Fre 1928/ i jolaefz
\o|2di2-

Study Coordinator Signature/Date: || woan Miﬁ
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